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EFFECT OF GALLIC ACID CONTENT ON TANNIN-TITANIUM (l11) COMBINATION TANNING

INFLUENTA CONTINUTULUI DE ACID GALIC ASUPRA TABACIRII COMBINATE TANIN-TITAN (li1)

Bo TENG", Xidoyun JIAN"?, Wuyong CHEN"*
! Key Laboratory for Ledther Chemistry Engineering of the Education Ministry, Sichudn University, 610065, Chengdu, Chind

? N&tional Engineering Liboratory for Cledn Technology of Ledther Manuficture, Sichudn University, 610065, Chengdu, Chind, email:
wuyong.chen@163.com

EFFECT OF GALLIC ACID CONTENT ON TANNIN-TITANIUM (111) COMBINATION TANNING

ABSTRACT. The combination tanning using titanium (Il1) and hydrolysable tannin extracts was reported s a better tanndge to improve the properties of leather than
condensed ones. One of the most obvious differences between these tannin extracts was the gallic acid content. To clarify the effect of this reactive structure on
tannin-Ti (Il1) combination tanning, Acdcida Mangium tannin extract (no gallic acid), Orange Oil tannin extract (25% gallic acid) and Strawberry Tree tannin extract
(40% gallic acid) were selected for tannin-Ti (Ill) complex dnd tdnning experiments. The quantity of precipitation, pH of complexdtion system and shrinkage
temperature were used as mdin evaludtion factors of this investigation. Under different temperature and pH conditions with different dosages of tannin extracts
and Ti (I11) dgent, their complex ability and tanning ability were studied respectively. The results show that: the gallic dcid in tannin extracts could improve its
complex dbility with Ti (I11) under different temperature and pH conditions; the tannin extracts with more gallic dcid showed higher effective complexation index,
and better reactivity to complex with Ti (Il1). So, higher thermal stability was obtdined with less tanning agent; under tanning condition, the more the gallic acid
content in tannin extracts, the higher the thermal stability of ledther presented. This research could provide a reference for the Ti (Ill) - vegetable extracts
combination tanning.

KEY WORDS: géllicacid, tdnnin extract, combination tdnning

INFLUENTA CONTINUTULUI DE ACID GALIC ASUPRA TABACIRII COMBINATE TANIN-TITAN ()

REZUMAT. S-a relatat ca tabacirea combinatd folosind titan (I1) si extracte tandnte hidrolizabile de tanin este mai buna decét cele condensate pentru imbunatatirea
proprietatilor pielii. Una dintre cele mai evidente diferente dintre aceste extracte tanante este continutul de acid galic. Pentru a clarifica influenta acestei structuri
reactive asupra tabdcirii combinate tanin-Ti (Il), s-au selectat extracte tanante din Acacia Mangium (fara acid galic), ulei de portocale (25% acid galic) si arbut (40%
acid galic) pentru experimente de complexare si tabdcire cu tanin-Ti (Ill). Principalii factori de evaluare in cadrul acestei investigatii au fost cantitatea de precipitat,
pH-ul sistemului de complexare si temperatura de contractie. In conditii de temperatura si valori pH diferite, cu doze diferite de extracte tandnte si de agent Ti (I1),
s-a studiat capacitatea lor de complexare si cea de tabacire. Rezultatele arata ca: acidul galic din extractele tanante poate imbunatati capacitatea de complexare
cu Ti (1) in conditii de temperatura si valori pH diferite; extractele tandnte cu o cantitate mai mare de acid galic au prezentat un indice de complexare mai eficient si
o reactivitate mai buna la complexarea cu Ti (lll). Asadar, s-a obtinut o stabilitate termicd mai mare cu mai putin agent tanant; in conditii de tabacire, cu cat mai mare
a fost continutul de acid galic din extractele tanante, cu atat mai mare a fost stabilitatea termica a pieilor. Aceasta cercetare ar putea oferi o referinta pentru
tabacirea combinata Ti (111) - extracte vegetale.

CUVINTE CHEIE: acid galic, extract tandnt, tabdcire combinata

L'INFLUENCE DU CONTENU D'ACIDE GALLIQUE SUR LE TANNAGE COMBINE TANIN-TITANE (111)

RESUME. Le tannige combiné a I'dide de titdne (I1l) et extraits de tanin hydrolysables 3 été signilé comme un tannige mieux que les tdnndges condensés pour
améliorer les propriétés du cuir. L'une des différences les plus évidentes entre ces extrdits de tanins a été |a teneur en dcide gallique. Pour clarifier |'effet de cette
structure rédctive surle tdnnage combiné tanin-Ti (I11), on & sélecté d'extraits des taning Acacia mangium (pas d'acide géllique), huile d'orange (25% d'acide gallique)
et arbousier (40% d'acide gdllique) pour deg expériences de complexation et tdnnage a I'dide de tanin-Ti (lll). L& quantité de précipités, le pH du systéme de
complexdtion et 13 température de rétrécissement ont été utilisés comme facteurs d'évaluation principdux de cette enquéte. Sous différentes températures et
conditions de pH avec différentes doses d'extraits de tanin et de Ti (I11), on a étudié leur capacité de complexdtion et de tannage. Les résultats montrent que: I'acide
gdllique dans les extraits de tanin peut améliorer I3 cdpacité de complexation avec Ti (11l) dans de conditions différentes de température et de pH; les extraits de
tdnin dvec plug d'acide gallique ont montré un indice de complexdtion plus efficace et une meilleure réactivité pour Ia complexation dvec Ti (Il1). Ainsi, 13 stabilité
thermique plus élevée a été obtenue avec moins d'agent de tannage; ddns les conditions de tannage, le plus élevé a été le contenu de I'dcide gallique des extrdits de
tanin, le plus élevée a été |3 stabilité thermique des pedux. Cette recherche pourrdit fournir une référence pour le tannage combiné Ti (I11) - extraits végétaux.

MOTS CLES: acide gallique, extrait de tanin, tinnage combiné

*

Correspondence to: Wuyong CHEN, Ndtiondl Engineering Ldbordtory for Cledn Technology of Ledther Mdnufdcture, Sichudn University, 610065, Chengdu, Ching,
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INTRODUCTION

In order to reduce the consumption of chrome
tanning agent, as well as to reduce the pollution in
tanning industry, various agents and tanning
methods were tried for leather making, and
replacing traditional leather process. But only the
metal sadlt-vegetable tannin combindtion methods
were reported as practical to manufacture leathers
with 'chrome-like' properties [1]. Mimosa tannin
extract, Quebracho tannin extract, Larch tannin
extract, Myrobalan tannin extract and titanium (lll)
sulfate were used as the combination tanning dgent
by A. D. Covington, and leathers with high thermal
stability were also obtdined after freatment using
this method [2]. What is interesting is that,
compared with condensed tannins, leathers with
higher shrinkage temperatures were all produced by
hydrolysable tannins in this combination tanning
system. As we know, content of gallic acid group was
considered the most obvious structural difference
between hydrolysable and condensed tannins. In
addition, these gallic acid groups were also regarded
ds the important factor for the formation and
stabilization of tannin-metdl complexes. But study
on the effect of gallic acid content on tannin-Ti (lll)
combination tanning ability has not yet been
reported. So Strawberry Tree tannin extracts (40%
gallic acid), Ordange Oil tannin extracts (25% gallic
acid) and Acacia Mangium tannin extracts (no gallic
acid) (Figure 1) [3] were selected for combination
tanning experiment and complex experiment with Ti
(1) respectively, to study the effects of these
structurdl differences on their complex and
combination tanning ability and provide a valuable
reference for the Ti (lll) - vegetable extracts
combination tanning methods.

INTRODUCERE

Pentru a reduce consumul de agent tanant pe
baza de crom, precum si poluarea din industria de
tabacire, s-au testat diversi agenti si metode de
tabacire pentru inlocuirea procesului traditional de
fabricare a pielii. Insd doar metodele de tabacire
combinata cu saruri de metal si taninuri vegetale au
fost considerate practice pentru fabricarea pieilor cu
proprietati asemanatoare celor tabacite cu crom [1].
A. D. Covington a utilizat ca agenti tananti combinati
extracte de mimosa, quebracho, larice, Terminalia
chebula si sulfat de titan (lll), obtinandu-se piei cu
stabilitate termica mare dupad tratamentul cu
aceasta metoda [2]. Este interesant ca, Tn
comparatie cu taninurile condensate, la utilizarea
acestui sistem de tdabdcire combinatd cu taninuri
hidrolizabile s-au obtinut piei cu temperaturi de
contractie mai mari. Dupa cum se stie, cea mai
vizibila diferenta structuralda dintre taninurile
hidrolizabile si cele condensate o reprezinta
continutul de acid galic. In plus, aceste grupéri ale
acidului galic au fost considerate un factor
important pentru formarea si stabilizarea
complexelor tanin-metal. Tnsd pana acum nu s-au
raportat studii cu privire la influenta continutului de
acid galic asupra tabacirii combinate tanin-Ti (lll).
Asadar, s-au selectat extracte tanante din arbut
(40% acid galic), ulei de portocale (25% acid galic) si
Acacia Mangium (fara acid galic) (Figura 1) [3] pentru
experimentele de complexare si tabacire cu Ti (lll), Tn
vederea studierii influentei acestor diferente
structurale asupra capacitatii de complexare si
tabacire, oferind in acest fel o referin{a de valoare
pentru metodele de tdbacire combinata Ti (lIl) -
extracte vegetale.

Ledther and Footwedr Journal 13 (2013) 1




EFFECT OF GALLIC ACID CONTENT ON TANNIN-TITANIUM (l1l) COMBINATION TANNING

Strawberry Tree tannin
Tdnin din drbut

Orange Oil tannin
Tdnin din ulei de portocdle

Acacia Mangium tannin
Tanin din Acdcid Mdngium

Figure 1. The structural characteristics of tannins [3]
Figura 1. Caracteristicile structurale ale taninurilor [3]

EXPERIMENTAL

Materials

Acdcid Mangium tdnnin extract (68.12%
tanning), Orange Oil tannin extract (66.25% tannins),
Strawberry tree tannin extract (65.33% tannins)
contdin equivalent sediment and were obtained from
Baise tannin extracts factory; all the chemicals used in
complex experiment were analytical grade, other
chemicdls used in tanning experiment{ were
commercial grade. Cowhides were sourced from
Chengdu as raw materidls, after treatment by
conventional liming, deliming and bating processes,
pH was then adjusted to 5.0, the hide was used for
tanning experiment. Tannin extracts solution with
concentration of 0.02 g/ml was adjusted to pH 4.0
with sulfuric acid. Titanium (lll) sulfate was also
diluted in & concentration of 0.01 g/ml, and the pH
was adjusted to 1.0 with sulfuric acid, the Ti (lll) and
tannin extracts solutions for complex experiments
were prepared.

Complex at Different Temperature

Mixtures contdining 10 ml Ti (Ill) and 5 ml tannin
extract were diluted to 30 ml with deionized water, and
then kept in different temperature conditions as 20, 30,
40, 50 and 60°C for 2 hr respectively. After being

Revistd de Pieldrie Incaltdminte 13 (2013) 1

PARTEA EXPERIMENTALA

Materiale

Extractele de tanin din Acacia Mangium (68,12%
tanin), ulei de portocale (66,25% tanin) si arbut
(65,33% tanin) contin cantitati echivalente de
sedimente si au fost obtinute de la fabrica de extracte
tdnante Baise; toate substantele chimice utilizate la
experimentele de complexare au fost de calitate
analitica, iar celelalte substante utilizate la
experimentele de tdbacire au fost de calitate
comerciald. Pieile bovine au provenit din Chengdu ca
materie prima; dupa tratamentul cu procesele
conventionale de cenusarire, decalcifiere si samaluire,
pH-ul a fost reglat la 5,0 si pieile au fost utilizate la
experimentele de tabacire. Solutia de extracte tanante
cu concentratia de 0,02 g/ml a fost aduséd la un pH de
4,0 cu acid sulfuric. Sulfatul de titan (IIl) a fost diluat in
concentratie de 0,01 g/ml, iar pH-ul a fost reglat la 1,0
cu acid sulfuric; s-au pregatit solutiile de Ti (lll) si
extracte tanante pentru experimentele de complexare.

Complexare la temperaturi diferite

Amestecurile continand 10 mI Ti (111) si 5 ml extract
tanant au fost diluate la 30 ml cu apa deionizata, apoi
s-au pastrat in conditii diferite de temperatura, la 20,
30,40, 505i60°Ctimp de 2 h. Dupa centrifugare timp de
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centrifuged for 0.5 h with 2k r/min rotating speed, the
precipitations were dried at 120°C.

Complex at Different Tannin Extracts-Ti (11l) Mass
Ratios

Mixtures contdining 10 ml Ti (Ill), and tannin
extrdct solutions with volume of 0, 2, 4,6, 8, 10, 12, 14,
16,18, 20, 22, 24,26 ml (mass ratio ranged from0t0 5.2
with step as 0.4) were added respectively, and diluted
to 30 ml with deionized water. After heating at 40°C for
2 hr, the pH of mixtures was medsured and centrifuged
for 0.5 hr with 2k r/min rotating speed, and then the
precipitation was dried at 120°C.

Tanning with Different Dosage of Tannin Extracts

Matched pieces of bated hide were taken from
the back and flank areds. The chemicals used in the
following procedure were based on the weight of the
bated hide. Tannin extracts at concentrations of 10,
12, 14, 16, 17, 18, 19 &nd 20% with 50% floit were
added into drums, rotated at 30°C for 48 hr at rotation
speed of 15 r/min. After ascertdining complete
penetration of tannin extract, the leather was washed
for 5 min, then underwent 2.5% Ti (Ill) treatment for 4
hr. The leather was neutralized to pH 4.0, and
temperature was rdised to 50°C for another hour.
Then the shrinkage temperature of leather was
measured using a shrinkage tester.

Other pieces of bated hide were taken and
tredated with 20% tannin extracts with 50% float,
rotated for 48 hr with rotation speed of 15 r/min at
30°C. Samples were washed for 5 min, then 0.5, 1.0,
1.5, 1.7, 1.9, 2.1, 2.3 dnd 2.5% Ti (I1l) with 50% flo3t
was added and tredted for 4 hr. Samples were
neutralized to pH 4.0, followed by rotation for
another hour at 50°C. Then the shrinkage
temperature of tanned leather was tested.

Complex under Different pH

Samples were composed of 10 ml Ti (lll) and 5 ml
tannin extract solution, and then neutralized to a
serious pH by NaOH with concentration of 1 mol/L.
After dilution to 30 ml with deionized water, the
samples were placed under 40°C conditions for 2 hr,
and then centrifuged for 0.5 hr with 2k r/min rotating

0,5 h cuviteza de rotatie de 2000 r/min, precipitatele au
fostuscatela120°C.

Complexare la diferite raporturi de masa ale
sistemului extract tanant-Ti (111)

Amestecurile continand 10 ml Ti (ll1) si solutii de
extract tanant cu volum de 0, 2, 4,6, 8, 10, 12, 14, 16,
18, 20, 22, 24, 26 ml (raportul de masd avariatdelaOla
5,2 cu o masura de 0,4) s-au adaugat si s-au diluat la 30
ml cu apa deionizatd. Dupaincalzire la40°Ctimpde 2 h,
s-a masurat pH-ul amestecurilor si s-au centrifugat
timp de 0.5 h cu o viteza de rotatie de 2000 r/min, apoi
precipitatul a fost uscatla120°C.

Tabacire cu diferite doze de extracte tanante

S-au prelevat probe identice din pielea samaluita,
de pe spate si din lateral. Substantele chimice utilizate
la operatiunile urmatoare au fost raportate la greutatea
pielii samaluite. Extractele tanante in concentratii de
10,12,14,16,17, 18, 19 si 20% s-au adaugat in butoaie
cu flota de 50%, efectuandu-se rotatii cu viteza de 15
r/min la 30°C timp de 48 de ore. Dupa verificarea
penetrarii complete a extractului tanant, pielea a fost
spalata timp de 5 min, apoi a fost supusa unui
tratament cu 2,5% Ti (l1l) timp de 4 h. Valoarea pH-ului
pielii a fost adusa la 4,0 si s-a crescut temperatura la
50°C timp de fncd o ora. Apoi s-a determinat
temperatura de contractie a pielii utilizand un
dispozitiv de testare a contractiei.

S-au prelevat alte probe din pielea samaluita sis-au
tratat cu 20% extracte tanant in flota de 50%,
efectudndu-se rotatii cu viteza de 15 r/min la 30°C timp
de 48 de ore. Probele au fost spalate timp de 5 min, apoi
au fost supuse unui tratament cu Ti (lll) in concentratie
deo0,5,1,0,1,5,1,7,1,9,2,1, 2,35i 2,5% in flota de 50%
timp de 4 h. Probele au fost aduse la pH 4,0
efectuandu-se rotatiila 50°Ctimp deinca o ora. Apois-a
determinat temperatura de contractie a pieilor tabacite.

Complexare la diferite valori de pH

Probele au fost constituite din 10 ml Ti (ll1) si 5 ml
solutie de extract tanant; au fost neutralizate la o serie
de pH cuN3OH in concentratie de 1 mol/L. Dupa diluare
la 30 ml cu apa deionizata, probele au fost pastrate la
temperatura de 40°C timp de 2 h, apoi au fost
centrifugate timp de 0,5 h cu viteza de rotatie de 2000
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speed. Afterwards, the precipitation was dried at 120°C
and weighted.

Neutralized to Different pH

Bated hides were taken, 20% tannin extract with
50% float were ddded. After tredtment for 48 hr at a
rotation speed of 15 r/min, ledthers were washed for
10 min and 2.5% Ti (lll) wds added and hides were
rotated for another 4 hr. While pH was adjusted to a
serious value with NaHCO,, temperature was rdised to
50°Cfor 1 hr, and shrinkdage temperature was tested.

Tanning under Optimum Conditions

Matched pieces of bated hide were tanned
under optimum conditions (Table 1). Shrinkage
temperature, tensile strength and tear strength of the
tanned leather were tested according to QB/T2713-
2005, QB/T2710-2005 and QB/T2711-2005 standard
procedures [4-6]. Each value reported is an average of
four (2 dlong the backbone, 2 across the backbone)
experiments.

r/min. Dupa aceea, precipitatul a fost uscat la 120°C si
cantarit.

Neutralizare la pH

S-a addugat 20% extract tanant la pieile samaluite,
in flota de 50%. Dupa tratament timp de 48 h la o viteza
de rotatie de 15 r/min, pieile au fost spalate timp de 10
min si s-a adaugat 2,5% Ti (lll) efectuandu-se rotatii timp
deincd 4 h. S-a reglat pH-ul seriei cu NaHCO,, s-a crescut
temperatura la 50°C timp de 1 h si s-a determinat
temperatura de contractie.

Tabacire in conditii optime

Probele identice de piele samaluita au fost
tabacite Tn conditii optime (Tabelul 1). S-au determinat
temperatura de contractie, rezistenta 1a rupere si
rezistenta 13 sfasiere a pieilor tabacite, conform
procedurilor standard QB/T2713-2005, QB/T2710-
2005 si QB/T2711-2005 [4-6]. Fiecare valoare raportata
reprezinta media a patru experimente (2 de-a lungul
sirei spinarii, 2 perpendicular pe sird spinarii).

Table 1: Optimum condition of tannin-Ti (Ill) combination tanning
Tabelul 1: Conditiile optime pentru tabacirea combinata tanin-Ti (I1l)

Tanning Acdacia Mangium (16%) Orange Oil (17%) Strawberry tree (19%)
Tdbdcire Acdcid Mdngium (16%)  Ulei de portocdle (17%) Arbut (19%)
Retnni
R::;;;L?i Ti(II1) 1.7% Ti(I1) 1.9% Ti(I11) 2.3%

RESULTS AND DISCUSSIONS

Effect of Temperature on Complexation

Figure 2 shows the precipitation of tannin-Ti (ll1)
redctions as a function of temperature (20to 60°C). The
amount of precipitation increased with temperature
rising, obviously. Furthermore, under any temperature
conditions, the greatest amount of precipitation were

Revistd de Pieldrie Incaltdminte 13 (2013) 1

REZULTATE SI DISCUTII

Influenta temperaturii asupra complexarii

Figura 2 prezinta redctiile de precipitare ale
complexului tanin-Ti (I11) Tn functie de temperatura (de
la 20 la 60°C). Cantitatea de precipitat a crescut,
evident, odata cu cresterea temperaturii. Mai mulg
decat atat, in orice conditii de temperatura, cea mai
mare cantitate de precipitat a rezultat din reactiile de
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produced by complex reactions between Strawberry
tree tannin extracts (contdining 40% gallic acid) and Ti
(1), s Acacia Mangium tannin extract (no gallic acid)
showed the lowest value. These results indicated
that, like the phenomenon of other tannin-metal
complex reactions [7], tannin-Ti (Ill) complex
reactions were influenced by both hedting process
and tannin extract species.

Basic structural unit of these tannin extracts was
flavan-3-ol, reacted with metal ions through adjacent
phenolic hydroxyl groups on B ring [8], ds well as
formed stable chelates (Figure 3). Gallic acid group
reacted with metal ions through hydroxyls on
pyrogallol structure; in addition, the redction ability
was also enhanced by electron attraction effect of
gallic acid structure. Compared with flavan-3-ol units,
gallic acid was easier to redct with Ti (lll). Therefore,
with temperature from 20 to 60°C, gallic acid in
tannins improved its complex ability with Ti (I11). So,
more precipitation was generated.

0.09 .
0.08

Precipitation quality (g)
Calitatea precipitatului (g)

complexare dintre extractele tanante din arbut (continand
40% acid galic) si Ti (lll), iar extractul tandnt din Acdcia
Mangium (fard acid galic) @ prezentdt ced mai scazuta
valodre. Aceste rezultate au indicat faptul ca, precum si in
cazul altor reactii de complexdre dintre alte extracte
tanante-metdle [7], redctiile de complexare tanin-Ti (Ill) du
fost influentate atat de procesul de incalzire, cat si de specia
dincares-aextrastaninul.

Unitatea structurald de baza a acestor extracte
tanante a fost flavan-3-ol, care a reactionat cu ionii de
metal prin gruparile hidroxil-fenolice adiacente pe inelul
B [8], precum si cu chelatii stabili formati (Figura 3).
Gruparead acidului galic a reactionat cu ionii de metal prin
grupele hidroxil pe structura pirogalolica; in plus,
capacitatea de reactie a fost marita prin efectul structurii
acidului gilic de atragere & electronilor. in compéritie cu
unitatile flavan-3-ol, acidul galic a reactionat mai usor cu
Ti (I1). Prin urmare, 1a temperatura de 20-60°C, acidul
galic din taninuri si-a Tmbunatatit cdpacitatea de
complexare cu Ti (lll). Asadar, a rezultat o cantitate mai
mare de precipitat.

0.07

0.06 W Acacia mangium
Acacia Mangium

0.05 B Strawberry tree

0.04 Arbut

0.03 SI;I;%L:OS;LocaIe

0.02

0 »
20 30 40 50 60

Temperature (°C)
Temperatura (°C)

Figure 2. Relation between precipitations and temperature
Figura 2. Relatia dintre precipitate si temperatura

0,
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Figure 3. Reactions between tannin and metal ion [8]
Figura 3. Reactiile dintre tanin si ionul de metal [8]
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Effect of Tannin Extract and Ti (lll) Amount on
Combination Tannage

2 A
195 " etecive complexindex
1.9 Indice de complexare efeclivag”

1.85
k1S
175
17
1.65
16 -

0 08 L6 24 32 4
Mass ratio

Raport de masa

—— Acacia Mangium

—a— Strawberry tree / Arbut

—&— Orange oil / Ulei de portocale
>

4.8 5.6

Figure 4. Relation between tannin/titanium (Il1)
mass ratio and pH
Figura 4. Relatia dintre raportul de masa
si pH-ul combinatiei tanin/titan (l11)

Figure 4 indicates that as a little amount of tannin
extracts was added, hydrolysis of phenolic hydroxyl was
in progress and H+ was reledsed, while system pH
dropped dnd maintdined at a stable state. As tannin/Ti
(1) ratio incredased, the complex reaction and
dissocidtion reaction processed completely, buffered
properties of tannin extract began to play a leading role
in this system, and resulted in the increase of pH value.
The pH value right before its increasing trend was
identified as a very important point. The mass ratio at
this point was regarded as the equivadlent weight of
complex reaction i.e. effective complexation index of
the reaction [7]. The more gallic dcid contained in
tannin extracts, the higher effective complexation
index was shown.

The positive correlation was observed between
precipitation quantities and tannin extract dosages
(Figure 5). Furthermore, tannins with the highest
effective complexation index (Strawberry tree tannin),
produced maximum amount of precipitdtions. On the
contrary, tannins with smallest effective complexation
index, showed the minimum value. These results dlso
indicated that with any dosage of tannins, the degree of
Ti (1) tadnnin complex redction correldated positively
with gallicacid content of tannins.
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Influenta cantitatii de extract tanant si Ti (lll) asupra
tabaciriicombinate
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Figure 5. Relation between tannin/titanium (ll1)
mass ratio and precipitation weight
Figura 5. Relatia dintre raportul de masa
si greutatea precipitatului combinatiei tanin/titan (lIl)

Figura 4 arata ca, pe masura ce s-a adaugat o
cantitate mica de extract tanant, s-a realizat hidroliza
gruparii hidroxil-fenolice cu degajare de H+, in timp ce
pH-ul sistemului a scazut sis-a mentinut stabil. Pe masura
ce a crescut raportul tanin/Ti (l1l), reactia de complexare
si cea de disociere s-au desfasurat pand la capat,
proprietatile de tampon ale extractelor tanante au
inceput sa joace un rol important in acest sistem si
rezultatul a fost cresterea valorii pH-ului. Valoarea
pH-ului chiar Tnaintea tendintei de crestere a fost
identificatd ca un reper foarte important. in acel
moment, raportul de masa a fost considerat ca greutatea
echivalenta a reactiei de complexare, adica indicele de
complexare efectiva al reactiei [7]. Cu cat a fost mai mare
cantitatea de acid galic din extractele tanante, cu atat mai
mare afostindicele de complexare efectiva.

S-a observat o corelatie pozitiva intre cantitatile de
precipitat si dozele de extract tanant (Figura 5). in plus,
taninul cu cel mai mare indice de complexare efectiva
(arbut) a dus la o cantitate maxima de precipitat. Din
contra, taninurile cu cel mai mic indice de complexare
efectivd au generat o valoare minima. Aceste rezultate au
indicat, de asemenea, ca la orice doza de tanin, gradul
reactiei de complexare Ti (lll)-tanin a fost corelat pozitiv
cu continutul de acid galical taninurilor.
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Table 2: Effect of tannin extract dosage on shrinkage temperature (°C)
Tabelul 2: Influenta dozei de extract tanant asupra temperaturii de contractie (°C)

Acdcia mangium
Acdcid mdngium

Ordnge Oil

Ulei de portocdle i

102.4 1047 103.4 1040 103.0

Table 3: Effect of Ti (lll) dosage on shrinkage temperature (°C)
Tabelul 3: Influenta dozei de Ti (lll) asupra temperaturii de contractie (°C)

Acdcia mangium
Acdcid mdngium

Orange QOil
Ulei de portocdle

Effect of tannin extracts and Ti (lll) dosages on
ledther shrinkdge temperature was shown in Table 2
and Table 3. For the Strawberry tree tannin extract with
the most amount of gallic acid content (40%), the
shrinkage temperature obtdined the highest value by
using the lowest dosage of tannin extract (16%) and Ti
(1) (1.7%); for the Orange Oil tannin extract with less
damount of gallic acid content (25%), shrinkage
temperature achieved the highest value by using more
tannin extract (17%) and Ti (111) (1.9%); for the Acacia
Mangium tannin with no gallic acid content, shrinkage
temperature obtained the highest value by using the
most dosdge of tannin extract (19%) and Ti (1) (2.3%).
Thus, the more gallic acid content in tannin extracts,
the higher dosage of tanning agents were used to
obtain their highest shrinkdage temperature.

100.7 104.1 1044 103.0 104.5

Influenta extractelor tanante si a dozelor de Ti (I11)
asupra temperaturii de contractie a pieilor este
prezentata in Tabelele 2 si 3. Pentru extractul tanant din
arbut, care are cea mai mare cantitate de acid galic
(40%), temperatura de contractie obtinutd a avut cea
mai mare valoare utilizand cea mai mica doza de extract
tanant (16%) si Ti (I11) (1,7%); pentru uleiul de portocale,
cu mai putind cantitate de acid galic (25%),
temperatura de contractie obtinuta a avut cea mai
mare valoare utilizand o cantitate mai mare de extract
tanant (17%) si Ti (Il1) (1,9%); pentru Acacia Mangium,
fara continut de acid galic, temperatura de contractie
obtinuta a avut cea mai mare valoare utilizand cea mai
mare doza de extract tanant (19%) si Ti (Ill) (2,3%).
Astfel, cu cat mai mare a fost continutul de acid galic din
extractele tanante, cu atat mai mare a fost doza de
agent tanant utilizata pentru a obtine cea mai mare
temperatura de contractie.
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Effect of pH on Thermal Stability of Leather
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Precipitation quantities (g)
Cantitatea de precipitat (g)

Figure 6. Precipitation quantities
under different pH
Figura 6. Cantitatile de precipitat
la diferite valori ale pH-ului

Figure 6 and Figure 7 indicated that the process of
complex reactions was facilitated by the increase of pH,
as well 3s the thermal stability. In addition, under same
pH conditions, the Ti (Ill) redacted with tannin extracts
with more gallic acid (Strawberry tree) generated more
precipitations and higher shrinkage temperatures were
obtdined. On the contrary, for the reaction between
tannins without gallic acid (Acacia Mangium) and Ti (l11)
lower quantities of precipitations were got, and the
ledther showed the lowest shrinkdge temperatures.
Therefore, under the tannin-Ti (lll) combination
tanning condition, thermal stability of leather was
enhanced due to the facilitation of gallic acid on
complex reactions. Moreover, similar trends were
found at different pH conditions.

Evaluation of Leather Made under Optimum Conditions

Shringkage temperature(C)
Temperatura de contractie (°C)

Influenta pH-ului asupra stabilitatii termice a pielii

—_
(=]
W

100

2 —e— Acacia Mangium
85 —— Strawberry tree | Arbut
—&— Qrange oil / Ulei de portocale
80 - >
1 2 3 pH 4 5 6 7

Figure 7. Relation between pH
and shrinkage temperature
Figura 7. Relatia dintre pH
si temperatura de contractie

Figura 6 si Figura 7 arata ca procesul reactiilor de
complexare a fost facilitat de cresterea pH-ului,
precum si de stabilitatea termica. in plus, in aceleasi
conditiide pH, Ti (lll) reactionat cu extracte tanante cu
mai mult acid galic (arbut) a generat mai mult
precipitat si a dus la temperaturi de contractie mai
mari. Din contra, la reactia dintre taninul fara acid
galic (Acacia Mangium) si Ti (Ill) s-au obtinut cantitati
mai mici de precipitat, iar pielea a prezentat cele mai
mici temperaturi de contractie. Prin urmare, in
conditiile tabacirii combinate cu tanin-Ti (lll),
stabilitatea termica a pielii a fost Tmbunatatita
datorita faptului ca acidul galic a facilitat reactiile de
complexare. Mai mult, s-au observat tendinte
similare in diferite conditii de pH.

Evaluarea pielii realizate in conditii optime

Table 4: Properties of ledather produced by tannin-Ti (lll) combination tanning methods under optimum conditions
Tabelul 4: Proprietatile pieilor realizate prin metoda de tabacire combinata tanin-Ti (lll) Tn conditii optime

Shrinkage temperature (°C)
Temperatura de contractie (°C)

106.0 104.1

Tedr strength (N-mm’™)
Rezistenta la sfésiere (N-mm?)

Revistd de Pieldrie Incaltdminte 13 (2013) 1




B. TENG, X. JING, W. CHEN

Table 4 indicated that higher shrinkdge
temperature was obtained with Strawberry tree which
contdins more gallic acid; lower shrinkage temperature
was presented by Acacia Mangium which contdins no
gallic acid under the optimum conditions. But there is
no such association between physical properties and
the content of gallic acid.

CONCLUSIONS

Tannin extracts with different content of gallic
acid were used for complex and tanning experiment
with Ti (lll). The result shows that: the effective
complexdtion index, as well as the tannin-Ti (lll)
complex ability were improved by gallic acid in tannins
under different temperature and pH conditions; with
incredse of gallic dcid contained in tannin extracts,
leather produced by tannin-Ti (Ill) combination
tannage showed higher thermal stability and required
less tanning agents; under optimized tanning
condition, leather tredted by tannins with more gallic
acid exhibited higher shrinkage temperature in this
combinationtanning system.
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INFLUENTA COAGENTULUI TMPT ASUPRA DENSITATII DE RETICULARE A ELASTOMERULUI EPDM
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THE INFLUENCE OF TMPT COAGENT ON THE CROSS-LINK DENSITY OF THE EPDM RUBBER VULCANIZED BY IRRADIATION
ABSTRACT. This paper presents the effect of the polyfunctional monomer trimethylopropane trimethacryldte (TMPT) on the cross-link density and gel fraction of
the ethylene-propylene rubber (EPDM) cross-linked by electron bedam (EB) processing. Dependence of gel fraction and crosslink density on irradiation dose was

determined from a dose range of 12.5 kGy to 50 kGy.

KEYWORDS: ethylene-propylene terpolymer rubber, cross-linking, electron bedam, microwave, trimethylopropane trimethacrylate.

INFLUENTA COAGENTULUI TMPT ASUPRA DENSITATII DE RETICULARE A ELASTOMERULUI EPDM RETICULAT PRIN IRADIERE
REZUMAT. in &cedsta lucrire este prezentat efectul monomerului polifunctional trimetil-propan-trimetécrildt (TMPT) dsupra densitatii de reticulire sifrictiei de gel
ale cauciucului etilen-propilen-terpolimer (EPDM) reticuldt prin iradiere cu electroni dccelerati (EA). Dependenta fractiei de gel si @ densitatii de reticuldre de doza

deiradiere & fost determindta pentru doze cuprinse intre 12,5 5i 50 kGy.

CUVINTE CHEIE: cauciuc etilen-propilen-terpolimer, reticuldre, electroni accelerati, microunde, frimetilpropan-trimetacrilat.

L'INFLUENCE DU CO-AGENT TMPT SUR LA DENSITE DE RETICULATION DES ELASTOMERES EPDM RETICULES PAR IRRADIATION
RESUME. Cet article présente |'effet de monomere triméthyl-propane-trimethacryldte multifonctionnel (TMPT) sur 15 densité de réticulation et I3 fraction de gel
d'élastomere éthyléne-propyléne-terpolymere (EPDM) réticulé par irradidtion par faiscedu d'électrons. La dépendance de la fraction de gel et |a densité de
réticulation surla dose d'irrddiation a été déterminée pour des doses comprises entre 12,5 et 50 kGy.
MOTS CLES: cioutchouc éthylene-propyléne-terpolymeére, réticulation, faiscedu d'électrons, micro-ondes, trimethylpropéne-trimethacrylate.

INTRODUCTION

Eldstomers are materials used in a large range of
industrial and household applicdtions. A common
physicdl-chemical treatment is the curing (cross-
linking), imparting mechanical and thermal stability to
the rubber. Eldastomers have low thermal conductivity
values, and therefore, require complex and high cost
heating methods in classical vulcanization. In many
cases, ionizing radiation (gamma and electron beam)
processes provide distinct advantages over
conventional cross-linking of eldastomers, in terms of
product properties, process time saving, incredsed
process yield and environmental compatibility [1]. Due
to the many advantages of such technologies, there are
more than 800 electron accelerdtors worldwide for
industrial applications, intended particularly for
polymerization, cross-linking, grafting, etc. [2, 3]. At

INTRODUCERE

Eldastomerii sunt materidle utilizate Tntr-un numar
mare de aplicatii industriale si casnice. Unul dintre cel mai
des utilizate tratamente fizico-chimice este vulcanizarea
(reticularea), ce confera cauciucurilor stabilitate mecanica
sitermica. Elastomerii au coeficienti mici de conductivitate
termica necesitand, prin urmare, metode complexe si
costisitoare de incilzire in procesul de vulcinizire. in
multe cazuri, procesele derulate cu ajutorul radiatiei
ionizante (gamma sau electroni accelerati), ofera avantaje
distincte fata de vulcanizared conventionala a
elastomerilor in ce priveste proprietatile finale, reducerea
timpului de procesare, cresterea randamentului de proces
si compatibilitatea cu mediul inconjurator [1]. Datorita
multitudinii de avantaje conferite de aceste tehnologii,
in lume exista mai mult de 800 de acceleratoare pentru
aplicatii industridle, Tn special pentru polimerizari,

: Correspondence to: ElenG MANAILA, Ndtiondl Institute for Ldser, Pldsmd dnd Rddidtion Physics, Electron Accelerdtors Ldbordtory, #409 Atomistilor St.,

077125 Mdgurele, Romdnid, emdil: elendm_inflpr@ydhoo.com
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industrial level, electron beam (EB) processing brings
particuldrly unique advantages such as energy saving
and capabilities inducing cross-linking at room
temperature, but the required radiation doses are
generally too high. Low irradiation doses are required
for process efficiency and a high dose rate must be
used to give large production capacities. Thus, for
industridl scale processing, the problem of reducing
the electrical energy consumption as well as the
electron beam cost is especidlly important [4]. Many
investigations have been undertaken to find out the
effect of different polyfunctional monomers
(coagents) on the physical properties of different
rubber types cross-linked by electron beams [5-9].
Appropriate polyfunctional monomers in polymer
matrix can be used to obtdin desired cross-linking
density at low irradiation doses.

Reported pdpers suggest that appropriate
polyfunctional monomers (co-agents) in polymer
matrix [2, 10, 11] could be used to obtdin desired
rubber physical properties at lower irradiation
doses. Co-agents are multi-functional organic
molecules which are highly reactive towards free
radicals [12].

Ethylene-propylene diene elastomers are among
the most versatile, fastest growing and interesting
synthetic rubber polymers. They are obtdined by
copolymerizadtion of ethylene dand propylene in the
presence of an unsaturated diene. The saturated
polymer backbone results in excellent resistance to
heat, oxidation, ageing, ozone, polar solvents or
microbial attack [13-15]. Such characteristics ensure a
broad range of applications for EPDM, as for
dutomotive profiles, electrical insulation parts,
footweadr, wires, cables, hoses, sealing rings, sporting
goods [16-22]. The most frequently used diene
termonomers dare mainly ethylidene norbornene and
dicyclopentadiene.

This pdper presents the effect of the
polyfunctional monomer trimethylopropane
trimethacrylate (TMPT) on the cross-link density and
gel fraction of the ethylene-propylene rubber (EPDM)
cross-linked by electron bedm (EB) processing.
Dependence of gel fraction and crosslink density on
irradiation dose was determined for a dose range of
12.5 kGy to 50 kGy.

reticulari, grefari etc. [2, 3]. La nivel industrial,
procesarea cu fascicule de electroni accelerati (EA)
aduce avdntdje unice, cum ar fi reducerea consumului
de energie si capabilitated de a induce procesul de
reticulare 13 temperatura camerei, dar dozele de
radiatie necesare sunt in general prea mari. Pentru a
avea un proces eficient sunt necesare doze scazute de
iradiere, dar pentru a avea o productivitate ridicata
sunt necesare debite mari dle dozei de irddiere. Astfel,
pentru procesarea |a nivel industrial, dspectele legate
de reducered consumului de energie electrica si, in
special, a costului fasciculului de electroni accelerati
sunt foarte importante [4]. S-au intreprins multe
investigatii pentru a afla efectul diversilor monomeri
polifunctionali (co-agenti) dsupra proprietatilor fizice
ale diferitelor tipuri de cauciucurireticulate cu fascicule
de EA [5-9]. Pentru a obtine densitatea de reticulare
dorita I3 doze mici de iradiere se pot utiliza monomeri
polifunctionaliadecvatiin matricea de polimer.

O serie de lucrari sugeredza faptul ca utilizarea
monomerilor polifunctiondli (co-agenti) in matricea
polimerica [2, 10, 11] podte determina obtinerea de
proprietati fizice dorite 1 doze reduse de irdadiere. Co-
agentii sunt molecule organice multifunctionale
extrem de reactive in reactiile radicalice [12].

Elastomerii etilena-propilena-diena sunt unii dintre
cei mai versatili siinteresanti polimeri sintetici, avand cea
mai rdpidd dezvoltare. Acestia sunt obtinuti prin
copolimerizarea etilenei si propilenei in prezenta unei
diene nesaturate. Deodrece dau o catena polimerica
saturata, prezinta o excelenta rezistenta la caldurg,
oxidare, ozon, imbatranire, solventi polari sau atac
microbidn [13-15]. Asemened caracteristici asigurda o
gama larga de aplicatii pentru EPDM, cum ar fi pentru
profiluri duto, piese pentru izolare electrica, fire, cabluri,
furtunuri, inele de etdansare, materidle sportive efc. [16-
22]. Cel mai frecvent utilizati termonomeri de tip diena
sunt etildiena norbornena sidiciclopentadiena.

in &cedstd lucrdre este prezentdt efectul
monomerului polifunctional trimetil-propan-
trimetacrilat (TMPT) dsupra densitatii de reticulare si
fractiei de gel ale eldastomerului etilen-propilen-
terpolimer (EPDM) reticulat prin iradiere cu electroni
dccelerati (EA). Dependenta fractiei de gel si a densitatii
de reticulare de doza de iradiere a fost determinata
pentrudoze cuprinseintre 12,5 si 50 kGy.
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EXPERIMENTAL

Materials

The following materials were used in the study:

e EPDMrubber (Nordel 4760) (Mooney viscosity
is 70 ML,,, at 120°C, 70% ethylene content, ENB 4.9 W,
%, density 0,88 g/cm’, 10% crystallinity degree);

e trimethylopropane-trimethacrylate Luvomaxx
TMPT DL 75 (22% percentage of ash, pH 9.2, density
1.36g/cm’, 75 + 3% active ingredient).

Preparation of the Samples

Blends were prepdred on an electrically heated
laboratory roller mill. For preparation of EPDM with
polyfunctional monomer TMPT, the blend
constituents were added in the following sequence
and damounts: 100 phr EPDM and 3 phr TMPT
(EPDM/TMPT-3 samples) or 9 phr TMPT (for
EPDM/TMPT - 9 samples). Process varidbles:
temperature 60-80°C, friction 1:1.1, and total
blending time 7 min.

Experimental Installations and Sample Irradiation

EB exposure experiments were carried out with
the experimental arrangement consisting mainly of the
following units: an electron linear accelerator of 6.23
MeV and 75 mA (ALIN-10), and an irradiation chamber.
The ALIN-10 electron accelerator was built in Romania,
at the National Institute for Lasers, Plasma and
Radiation Physics, Electron Accelerator Laboratory -
Bucharest.

The optimum values of the EB pedk current I, and
EBenergy E,, to produce maximum output power P, for
a fixed pulse duration ., and repetition frequency f,, are
as follows: E,,=6.23 MeV;l,=75mA; P,=164 W (f, =
100 Hz, ., = 3.5 5). The EB effects are reldted to the
absorbed dose (D) expressed in Grdy or J kg* &nd
absorbed dose rate (D*) expressed in Gy s” orJ kg” s™.
For EB tredatments the rubber sheets were cut in
rectdnguldr shape of 0.1 x 0.03 m’ &nd covered with
polyethylene foils o minimize oxidation. The layers of
ten sandwiched sheets were irradidted in atmospheric
conditions and at room temperature of 25°C.
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PARTEA EXPERIMENTALA

Materidle

Tn studiu s-au utilizat urmatoarele materiale:

e Elastomer EPDM (Nordel 4760) (vascozitatea
Mooney 70 ML,,, I3 120°C, continut de etilend 70%, ENB
4,9W, %, densitdte 0,88 g/cm’, grad de cristalinitdte 10%);

e trimetilpropan-trimetacrilat Luvomaxx TMPT
DL (continutul de cenusa 22%, pH 9,2, densitate 1,36
g/cm’, contine agent dctiv 75+ 3%).

Pregatirea probelor

Amestecurile s-au realizat prin tehnica amestecarii
pe un valt de laborator cu incalzire electrica. Pentru
obtinerea amestecurilor de cauciuc EPDM cu monomer
polifunctional TMPT, materidlele componente au fost
ddaugate Tn urmatoarea ordine: 100 phr EPDM si 3 phr
sau 9 phr monomer polifunctional TMPT (pentru
EPDM/TMPT - 3 sirespectiv EPDM/TMPT —9). Parametrii
procesului au fost: temperatura 60-80°C, frictia 1:1:1,
timpul total de amestecare 7 minute.

Instalatia experimentala si iradierea probelor

Iradierile cu EA au fost efectuate cu djutorul unei
instalatii experimentale compuse din accelerator liniar
deelectronide 6,23 MeV si 75 mA (ALIN-10) sio camera
de irddiere. ALIN-10 este un accelerator de electroni
construit in Romania, 1a Institutul National de Fizica
Laserilor, Plasmei si Radiatiei, Laboratorul Acceleratori
de Electroni.

Valorile optime pentru curentul de varf al EA, I, si
energia EA, E,,, 13 cdre se obtine putereda maxima de
fascicul, P, pentru o durata a impulsului ,, si o
frecventa de repetitie f.,, sunt urmatoarele: E,, = 6,23
MeV; I, = 75 mA; P, = 164 W (., = 100 Hz, , = 3,5 5).
Efectele EA sunt reddte prin dozda dbsorbita (D)
exprimatd in Grdy sdu J kg” si debitul dozei dbsorbite
(D*) exprimatein Gy s" sdulkg’s”. Pentru & fi tratite cu
EA, probele de cauciuc au fost taiate in foi de 0,1 x 0,03
m”si dcoperite cu folie de polietilena pentru 3 minimiza
procesele de oxidare. Straturi de cate zece probe au
fost iradiate Tn conditii atmosferice normale si 13
temperatura camerei, de 25°C.
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Sol-gel and Cross-linking Density Analysis

The sol-gel analysis wads performed on cross-
linked EPDM/TMPT rubber samples to determine the
mass fraction of insoluble EPDM (the network material
resulting from network-forming cross-linking process)
samples (gel fraction). The samples (1.0 x 1.0 cm, with
known mass) were swollen in toluene and extracted
after 24 h in order to remove any scissioned fragments
and unreacted materials. The networks were then air
dried for 6 ddys and reweighed. The gel fraction was
calculated as:

Determinarea fractiei de gel si a densitatii de reticulare

Anadliza sol-gel a fost efectudta pe probele de
EPDM/TMPT reticulate cu scopul de a determina fractia
de masa insolubila de caduciuc (material reticulat ce
rezulta prin formarea retelei de reticulare prin procesul
de vulcanizare) din probe (denumita si fractie de gel).
Probe de dimensiuni 1 x 1 cm (cu mdsd cunoscuta) dau
fost imersate (si astfel gonflate) in solvent (toluen) timp
de 24 h, cu scopul de a indeparta atat fragmentele
scindate, cat si materialul nereactionat. Probele du fost
apoi uscate |a der timp de 6 zile si recantarite. Fractia
gel afost calculata astfel:

Gel — fraction = & x100 (1)

Fractia de gel

where W, and W, are the weight of the dried sample
after extraction (sample dried and weighed to constant
mass) and the weight of the sample before extraction,
respectively [23]. The results reported were the
dverage of five specimens.

The number of moles of cross-linked basic units
per weight unit of the cross-linked polymer is called
cross-link density. The cross-linking density of the
samples was determined on the basis of equilibrium
solvent-swelling medsurements (in toluene at 23-25°C)
by application of the well-known modified Flory-
Rehner equation for tetra functional networks. The
samples (2 mm thick) were initially weighed (W,) and
immersed in toluene for 24 h. The swollen samples
were removed and cautiously dried to remove excess
solvent before being weighed (W,) and, during this
operation, the samples were covered to avoid toluene
evaporation during weighing. Traces of solvent and
other small molecules were then eliminated by air
drying for 6 ddys. Finally, the samples were weighed for
the last time (W,), dand volume fractions of polymer in
the samples at equilibrium swelling v, were
determined from swelling ratio G, and calculated as
follows:

A%

where:

G:—I’Vz_uv3 x&

2m

1
1+G

unde W, reprezinta greutated probei dupa extractie in
solvent (proba uscatd si cantarita pana la masa
(ndinte de extractie) [23]. Rezultatele raportdte sunt
medid d cinci determinari.

Numarul de moli al unitatilor reticulate per
unitatea de greutate a polimerului reticulat este numit
densitate de reticuldare. Densitatea de reticuldre a
probelor a fost determinatd pe baza masuratorilor
gradului de gonflare in solvent (toluen) Ia 23-25°C, prin
dplicared binecunoscutei ecuatii modificate Flory-
Rehner pentru retele tetra-functionale. Probele (2 mm
grosime) au fost initial cantarite (W,) si imersate in
solvent (toluen) timp de 24 h. Probele gonflate au fost
scoase si sterse cu grija pentru a indeparta solventul in
exces si cantarite din nou (W,); in timpul acestei
operatii, probele au fost acoperite pentru a evita
evaporarea toluenului Tn {impul cantaririi. Urmele de
solvent au fost eliminate prin uscaread |1a der timp de 6
zilesitnca 3 orein etuva 1a 80°C. Dupa aceasta operatie,
probele du fost cantdrite pentru ultima odra (W,) si
fractiunile de volum ale polimerului din probele
gonflate Ia echilibru v, au fost determinate plecand de
la gradul de gonflare G, dupa cum urmeaza:

(2)

unde:

(3)
Py
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P, and P, are the densities of elastomer sdmples and
solvent, respectively.

The cross-link densities of samples, v, were
determined from measurements in a solvent, using the
Flory—Rehner relationship, given by:

V=

P, §i P, reprezintd densitated eldastomerului, respectiv
asolventului.

Densitatea de reticulare, v, s-a determinat in
urma masurarii in solvent, pe baza relatiei Flory-
Rehner:

_ Ln(l ~Vom )+V2m Hilava,

k

where V| = 106.5 cm’/mol is the molar volume of
solvent (toluene), v, is the volume fraction of polymer
in the sample at equilibrium swelling, ® =4 is the cross-
link functionality and x,, = 0.49 is the EPDM-{oluene
interaction parameter [24-26].

RESULTS AND DISCUSSIONS

Polyfunctiondal monomers are effective on
modification of polymer material by crosslinking.
Generally spedking, there are two factors which affect
the functionality of polyfunctional monomers in
polymer: one is the unsaturation of polyfunctional
monomers and the other is the solubility of
polyfunctional monomers in polymer [27]. The
polyfunctional monomers can participate in a number
of radical redction mechanisms, including grafting and
radical addition. These polyfunctiondal monomers can
be grouped, according to their influence on cure
kinetics and ultimate physical-mechanical properties,
as follows: type | polyfunctional monomers dre highly
reactive and incredse both the rate and state of cure
(acrylate, methacrylate, or maleimide functionality),
and type Il polyfunctional monomers are based on allyl
reactive sites and incredse the state of cure only. In our
study we used TMPT — trimethylolpropane-
trimethacrylate as polyfunctiondl monomer (type | and
functionality 3).

The results presented in Table 1 and Figures 1 and
2 show that, as the TMPT quantity and EB dose
incredses, there is a decrease of swelling ratio G
(toluene soluble polymer quantity) and a slight
increase of gel fraction, volume fractions of polymerin
the samples at equilibrium swelling (v,,.) and cross-link
density (v). From these results it is observed that the
addition of TMPT increases cross-link density when
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2 (4)
6\} 2m

unde ¥, = 106,5 cm’/mol este volumul molar al
solventului (toluen), v, este volumul fractiei
polimerului din proba gonflata la echilibru, ® = 4
reprezinta functionadlitatea reticularii, iar x,, este
parametrul interdctiunii polimer-solvent (0,49 pentru
EPDM-toluen) [24-26].

REZULTATE SI DISCUTII

Monomerii polifunctionali sunt eficienti n
modificired méteridlelor polimerice prin reticuldre. in
generdl, exista doi factori care influenteaza
functionalitatea monomerilor polifunctionali: unul
dintre factori se refera |a nesaturared monomerului
polifunctional, iar celdldlt 13 solubilitatea acestor
monomeri polifunctionali in polimer [27]. Monomerii
polifunctionali participa 13 reactii prin mecanisme
radicalice, cum ar fi grefarea si aditia radicalica. Ei pot fi
clasificati in functie de influenta lor asupra cineticii de
reticuldre, dar si de proprietatile fizice-mecanice, astfel:
monomeri polifunctiondli de tip I, care sunt foarte
redctivi si determind atat cresterea vitezei, cat si a
gradului de reticulare (3crildt, metacrilat sau maleimide
functionale) si monomeri polifunctionali de tip Il care
dodr gradul de reticuldre. in studiul nostru 3m utilizat
TMPT - trimetilolpropan-trimetacrilat ca monomer
polifunctional detip I sifunctionalitate 3.

Rezultdtele prezentate in Tabelul 1 si Figurile 1 si 2
drata ca, pe masura ce doza de iradiere (EA) si
concentratia de TMPT cresc, se observa o scadere a
gradului de gonfldre G (cantitatea de polimer solubil in
toluen) si o crestere usoard a fractiei de gel, a
fractiunilor in volum ale polimerului din probele
gonflate la echilibru (v,,) si a densitatii de reticulare (v).
Din rezultatele obtinute se observa ca adaugarea de
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compared with the control samples (EPDM 0). The
highest values were obtained for the blend with 9 phr
TMTP. This polyfunctiondl monomer contains double
bonds and the cross-link density of the network will
increase with the incredase of the co-agent
concentration [28]. This is due to the formation of a
three-dimensional network structure.

TMPT creste densitated de reticuldare comparativ cu
proba martor (EPDM 0). Cele mai mari valori s-au
obtinut pentru probele ce contin 9 phr TMPT. Acest
monomer polifunctional contine n structura sa duble
legaturi si, de aceea, gradul de reticulare creste odata
cu crestered concentratiei sdle in amestec [28]. Acest
lucru se datoreazd formarii uneiretele tridimensionale.

Table 1: Gel fraction and crosslink density of sémples vulcanized by EB
Tabelul 1: Fractia de gel si densitatea de reticulare a probelor vulcanizate cu EA

1.2088  8.7046 1.1558

95.62 6.2409  0.1381 0.6286

POV -----_--_

37.5 1.2552  6.1554 1.2360

98.48 3.8030 0.2082 1.5681

1.3398  6.6319 1.3004

1.2179  5.4063 1.1923

12.5 1.3712 6.3265 1.2487

97.05 3.8505 0.2062 1.5325

97.89 3.3193 0.2315 2.0146

91.07 3.7680  0.2097 1.5950

;oM /9 250 13606 65549 13183 08025 9650 36808 02136 16654

phr TMPT 375 13452 57573 13011

96.72 3.1737 0.2396 2.1877

Note: The samples were not subjected to crosslinking treatment (by irradiation treatment), they were completely dissolved

in toluene — under the sdme conditions.

Notd: Probele nu du fost supuse unui tratdment de reticuldre (prin irddiere), ci du fost dizolvdte complet in toluen — in aceleasi

conditii.

B EPDM; [T EPDM + 3 phr TMPT
100 - [C_JEPDM + 9 phr TMPT

Gel-fraction, %
Fractie gel, %

95 4
90
85
80 -

125kGy 25,0 kGy

37,5kGy  50,0KGy

Irradiation dose, kGy
Doz3 iradiere, kGy

Figure 1. Change of gel fraction with irradiation
Figura 1. Modificarea fractiei de gel in functie de iradiere
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35

3,0

[ EPDM; [ EPDM + 3 phr TMPT
[_1EPDM + 9 phr TMPT .

2,5

2,0 4

1,5 4

1,0 1

0,54

Cross-link density, v* 10 4 mol.’cm3
Densitate reticulare,v * 10“*mol/cm?

12,5kGy 25,0 kGy

375kGy 50,0 kGy

Irradiation dose, kGy

Doza iradiere, kGy

Figure 2. Change of cross-link density with irradiation dose
Figura 2. Modificarea densitatii de reticulare in functie de doza de iradiere

In order to quantify the incredse in cross-link
density depending on irradiation dose, the
experiments have been conducted from a dose range
of 12.5 kGy to 50.0 kGy. The highest values were
obtdined for blend irradiated with 50.0 kGy, both for
control samples and EPDM/TMPT samples.

So, the obtained results demonstrate that cross-
link density for EEDM/TMPT is found to be not only &
function of polyfunctional monomer concentration,
but also of irradidtion dose.

CONCLUSIONS

In order to investigate the effect of ionizing
radiation on EPDM and EPDM/TMPT, samples were
subjected to electron beam irradiation in the range of
12.5 kGy to 50 kGy. Sol gel and cross-link density
analyses showed that both EPDM &and EPDM/TMPT
samples tend to crosslink when irradiated with
electron beam. From the obtdined results it was
observed that the addition of TMPT (polyfunctional
monomer) incredses the cross-link density comparing
with control samples (without TMPT). The highest
values were obtained for blend with 9 phr TMTP. In
terms of radidtion dose, the highest values were
obtained for blend irradiated with 50.0 kGy, for both
EPDM and EPDM/TMPT samples, but the best are for
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Pentru a cuantifica cresterea densitatii de
reticulare in functie de doza de iradiere, experimentele
au fost efectudte n intervalul 12,5-50,0 kGy. Cele mai
mari valori s-au obtinut pentru probele iradiate Ia 50,0
kGy, atat pentru probele martor, cat si pentru cele ce
contin TMPT.

Astfel, rezultatele obtinute demonstreaza ca
densitatea de reticulare a elastomerului EPDM/TMPT
depinde nu doar de concentratia de monomer
polifunctional, cisi de doza de iradiere.

CONCLUZzII

n scopul de & investiga efectul radidtiei ionizdnte
asupra probelor de EPDM si EPDM/TMPT, acested au
fost supuse tratamentului cu electroni accelerati cu
doze cuprinse intre 12,5 kGy si 50,0 kGy. Analizele sol-
gel si densitatea de reticulare au aratat ca atat probele
de EPDM, cat si cele de EPDM/TMPT &u tendinta de
reticuldre In urma irddierii cu electroni dccelerti. in
urma rezultatelor obtinute s-a observat ca prin
ddaugarea de monomer polifunctional, TMPT, creste
densitatea de reticulare, prin comparatie cu proba
martor. Cele mai mari valori s-dau obtinut pentru
probele ce contin 9 phr TMPT. In ceed ce priveste doza
de iradiere, cele mai mari valori s-au obtinut pentru
probele iradiate 1a 50,0 kGy, pentru ambele tipuri de
amestecuri (EPDM si EPDM/TMPT), dar cele mai bune
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those containing TMPT. In the presence of TMPT, the
amount of active radicals incredses during irradidtion,
thereby incredsing the grafting of this trifunctional
monomer onto the EPDM moleculdr chdins. So, we can
say that cross-link density for EPDM/TMPT is found to

sunt pentru probele ce contin TMPT. In prezentd TMPT,
cantitated de radicali activi creste in timpul irdadierii,
crescand astfel capacitatea dcestui monomer
trifunctional de a se lega pe lanturile elastomerului
EPDM. Astfel, rezultatele obtinute demonstredza ca

densitatea de reticulare a elastomerului EPDM/TMPT
depinde nu doar de concentratia de monomer
polifunctional, ciside doza deiradiere.

be not only a function of polyfunctional monomer
concentration, but also of irradiation dose.
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THE FIRST SOCIAL & ENVIRONMENTAL REPORT OF THE EUROPEAN LEATHER INDUSTRY

ABSTRACT. This first Socidl & Environmental Report of the European Ledther Industry has been eldborated within the context of the SER Il Social Didlogue Project,
implemented by the social partners of the European Tanning Industry: COTANCE and IndustriAll-European Trade Union. The paper represents a novel approach
which takes into consideration the main elements that dre linked with the sustdinable development and economic growth of European tdnneries. Key strategic
conceptsillustrated in the paper concern the ecological role of tanneries that base their production on by-products of renewable origin. They build their leddership
on d mix of tradition dnd innovdtion dnd therefore require a particularly skilled workforce. The pdper, moreover, presents in detdil the structure of the European
sector and, thanks to the contribution of several national industrial dssociations (representing 90.9% of Europedn tanneries and 76.6% of the workforce), provides
key environmental and social indicators linked with the industrial dctivity. The comprehensive analysis of social and environmental indicators demonstrates that
tanneriesin Europe dre increasingly committed to the ethicdl and social aspects of their business, and that, through continuous investments, they have been dble to
engure substantial improvements in process efficiency and in pollution prevention and control. All the efforts made by Europedn tanneries over the yedrs have
resulted in improving the sustdinability of their production. The excellent results dchieved deserve to be valued more by stakeholders and better incentivised
through measures encouraging new and future investments. The environmental and socidl values demonstrated by Europedn leather help to keep European
tanners dhedd of internationdl competition.

KEY WORDS: socidl report, ecological role, sustdindble development, leddership, tradition & innovation

PRIMUL RAPORT SOCIAL $I DE MEDIU AL INDUSTRIEI EUROPENE DE PIELARIE

REZUMAT. Acest prim Raport Social si de Mediu al Industriei Europene de Pieldrie a fost elaborat in cadrul proiectului de Dialog Social SER Ill, implementat de
partenerii sociali ai industriei europene de pielarie: COTANCE si Federatia sindicala europeana IndustriAll. Aceasta lucrare reprezintd o noud abordare care ia in
considerare principalele elemente asociate cu dezvoltarea durabild a tabacariilor europene. Conceptele-cheie strategice prezentate in aceasta lucrare privesc rolul
ecologic al tabacariilor a caror productie se bazeaza pe produse secundare regenerabile. Spiritul de conducere al acestora se bazeaza pe combinarea traditiei cu
inovarea si, prin urmare, necesita o forta de munca special calificatd. Mai mult decat atat, lucrarea prezinta in detaliu structura sectorului european si, multumita
contributiei mai multor asociatii nationale (reprezentand 90,9% din tabacariile europene si 76,6% din forta de munca), ofera indicatori-cheie sociali si de mediu
asociati cu activitatea industriald. Analiza cuprinzatoare a indicatorilor sociali si de mediu demonstreaza cd tabacarii din Europa sunt din ce in ce mai angajati in
aspectele etice si sociale ale afacerii lor si ca, prin investitii continue, au fost capabili sa asigure imbunatatiri substantiale in eficienta proceselor si in prevenirea si
controlul poluarii. Toate eforturile depuse de tabacariile europene de-a lungul anilor au avut ca urmare imbunatdtirea sustenabilitatii productiei acestora.
Rezultatele excelente obtinute merita sa fie apreciate mai mult de cdtre partile interesate si sa fie mai bine stimulate prin masuri care sa incurajeze noi investitii.
Valorile sociale si de mediu demonstrate de pielea europeand contribuie la mentinerea tabacarilor europeniin fruntea competitieiinternationale.

CUVINTE CHEIE: raport social, rol ecologic, dezvoltare sustenabila, spirit de conducere, traditie siinovare

LE PREMIER RAPPORT SOCIAL ET ENVIRONNEMENTAL DE L'INDUSTRIE EUROPEENNE DU CUIR

RESUME. Ce premier rapport sociil et environnemental de I'industrie européenne du cuir 3 été réilisé du sein du projet de Didlogue Social SER 11, mis en ceuvre par
les partendires socidux de l'industrie du cuir: COTANCE et La Fédération Syndicdle Européenne IndustriAll. Cet article représente une nouvelle dpproche qui tient
compte des principaux éléments liés au développement durable des tanneries européennes. Les concepts-clés stratégiques présentés dans cet article concernent
le role écologique des tanneries dont |a production est basée sur des produits renouveldbles. Leur qudlité de dirigednt est basée sur 1a combindison de I3 tradition
dvec l'innovdtion et nécessite, donc, une main d'ceuvre qualifiée. En outre, I'article décrit en détdil I'architecture du secteur européen et, grace a la contribution de
plusieurs dssociations nationdles (représentant 90,9% des tanneries européennes et 76,6% de |a madin d'ceuvre), fournit des indicdteurs-clés socidux et
environnementaux liés a l'activité industrielle. Une dnalyse compléte des indicateurs socidux et environnementaux montre que leg tdnneurs européens sont de plus
en plus engdgés dans les dspects éthiques et socidux de leurs activités et que, par l'investissement continu, ils ont été en mesure de fournir des améliorations
substdntielles dans I'efficacité des processus et dans Ia prévention et le contréle de pollution. Tous les efforts des tanneurs européens au fil des ans ont permis
d'améliorer |a durabilité de leur production. Les excellents résultdts obtenus méritent d'étre plus valorisés par les parties intéressées et étre mieux stimulés par des
mesures visant a encourager de nouveaux investissements. Les valeurs socidles et environnementales démontrées par la peau européene contribuent a maintenir
lestanneurs européens en téte de la concurrence internationale.

MOTS CLES: rapport sociil, role écologique, développement durible, quilité de dirigednt, tradition et innovéation
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INTRODUCTION

The introduction describes the aim of the paper,
provides a description of the social and environmental
values of leather production in Europe and
introductory comments on madin data and indicators.
This part of the report also focuses on the need of
European tanners to see the international market
recognising socidl and environmental values as drivers
for afairinternational trade.

The Socio-Environmental principles of EU tanning
sector are enshrined in so called Framework Agreements
and Joint Statements, done by COTANCE and IndustriAll,
defining the Socio environmental mission of the sector,
its medium term strategic objectives in terms of market,
sustaindbility and compliance with EU strategic
objectives. The section also describes the role of Social
partners in the evolution of environmental and social
policies of the sector.

Overview of the European Leather Industry and its
Socio-Environmental Values

The tanning industry provides a high added value
material to @ number of value chadins, notably in the
fashion, furniture and dutomotive sectors.

The raw materials of the European tanning
industry are hides and skins of which over 99% are
derived from animals that have been raised primarily
for wool, milk and/or meat production. This fact clearly
illustrates the ecological role of tanneries; recovering a
by-product, which in the absence of the leather
industry would have to be disposed of, thus
demonstrating similarities with the recycling industry.

Europedn tanneries base their leadership on a
mix of tradition and innovation. They keep alive a
number of traditional artisan processing skills that
ensure the product's high quality reputation, but invest
in technological and non-technological research and
development in order to remain at the forefront of
product and processinnovation.

Education and training, modern tanning
machinery and efficient chemical duxilidries, process
dutomation and rationalisation, state of the art
environmental protection and pioneering social
responsibility all represent an integral part of the
strategies of Europe's tanneries towards sustdinable

INTRODUCERE

Introducerea prezinta obiectivul lucrarii, ofera o
descriere a valorilor sociale si de mediu ale productiei
de piele din Europa si comentarii introductive asupra
principalelor date si indicatori. Aceasta parte a
raportului se concentreaza, de asemenea, pe nevoia
tabacarilor europeni de a vedea ca piata internationala
recunoaste valorile sociale si de mediu ca factori pentru
un comert international echitabil.

Principiile sociale si de mediu ale sectorului de
pielarie din UE sunt consfintite Tn asa-zisele acorduri-
cadru si declaratii comune, incheiate de catre COTANCE
siIndustriAll, care definesc misiunea sociala si de mediu
a sectorului, obiectivele sale strategice pe termen
mediu privind piata, sustenabilitatea si conformitatea
cu obiectivele strategice ale UE. Aceasta sectiune
descrie si rolul partenerilor sociali in evolutia politicilor
sociale side mediu ale sectorului.

Privire de ansamblu asupra industriei europene de
pielarie si asupra valorilor sale sociale si de mediu

Industria de pielarie ofera un material cu valoare
adaugata mare unei serii de lanturi valorice, in special
in sectoarele de moda, mobilier siautomobile.

Materiile prime ale tabacariilor europene sunt
pieile brute din care peste 99% provin de la animale
care au fost crescute Tn primul rand pentru lana, lapte
si/sau pentru productia de carne. Acest fapt ilustreaza
in mod clar rolul ecologic al tabacariilor: valorificarea
unui produs secundar, care, in absenta industriei de
pielarie, ar fi eliminat, prezentand astfel asemanari cu
industria de reciclare.

Spiritul de conducere al tabacariilor europene se
bazeaza pe combinarea traditiei cu inovarea. Ele
pastreaza o serie de competente artizanale traditionale
de prelucrare care asigura reputatia de Tnalta calitate a
produsului, investind, Tn acelasi timp, in cercetare si
dezvoltare tehnologica si non-tehnologica, pentru a
ramaneinfrunteainovatiei de produs side proces.

Educatia si formarea profesionald, utilajele
moderne si auxiliarii chimici eficienti, automatizarea si
rationalizarea proceselor, protectia mediului si
responsabilitatea sociala de pionierat reprezinta o
parte integranta a strategiilor tabacariilor din Europa
spre o dezvoltare durabila. Tabacariile sunt capabile de
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development. Tanneries are capable of introducing
continuously to the market new products and styles,
and new applications for different end uses, but at the
same time Europe's compadrative advantage lies in that
its tanners include in the value offer of their leathers
the intangibles reflecting their response to the global
challenge of sustaindble development (Economical,
Environmental, Socidl) ds set out by Brundtland in 1987
(Our Common Future, WCED).

From an economic point of view, ledther is a key
material, generating weadlth and jobs in a variety of
value chains in which it is often the main constituent
material, notably in shoes, clothing, leather goods,
furniture, upholstery for cars, boats, dircraft, and many
otheritemsindaily use.

The environmental values of leather production
have been summarised dbove: leather is a valuable
material of renewdble origin, produced through
incredsingly cleaner processes, consuming less energy,
less water, less chemicals than in the past and redching
excellent levels of reuse and recycling of the residues
produced.

Inclusivity is another key daspect of the Europedn
tanning sector that underpins the sociadl dimension of
sustdinability. Workers in Europe's tanneries are more
gender balanced than in other industrial sectors, and
well distributed among different age groups. Some
excellent examples throughout Europe show a perfect
integration of different nationalities in tanneries and
tanning clusters.

European tanneries are, however, at risk. Their
competitiveness is in danger of disdppearing in the
dbsence of policies that foster a level playing field at
international level, notdbly with regard to competitors
in emerging economies. Competition from countries
where social and environmental standards are poorly
enforced causes socio-economic damage equivalent to
dumping. Trade reciprocity is another element of the
fair competition dagenda of European tanners. Trade
barriers related to access to raw materials in many third
countries, such ds export taxes and export restrictions
on raw hides and sking, and on the intermediate
material 'wet blue', severely distort prices and
competition onthe global leather market.

Revista de Pieldrie Incdltdminte 13 (2013) 1

a introduce pe piata in mod continuu produse si stiluri
noi, noi aplicatii pentru diferite utilizari finale, dar, in
acelasi timp, avantajul comparativ al Europei consta in
faptul ca tabacarii includ in oferta lor de piei valori
intangibile care reflecta raspunsul lor la provocarea
globala a dezvoltarii durabile (economica, de mediu,
sociald), asa cum este prevazut in raportul Brundtland
din 1987 (Our Common Future, WCED).

Din punct de vedere economic, pielea este un
material cheie, generand bunastare si locuri de munca
intr-o varietate de lanturi valorice in care este de multe
ori materialul component principal, in special in
domenii ca: Tncaltaminte, vestimentatie, marochinarie,
mobila, tapiterie auto, barci, aeronave, precum si multe
alte articole de uzzilnic.

Valorile de mediu ale productiei de piele au fost
rezumate mai sus: pielea este un material valoros de
origine regenerabila, fabricata prin procese din ce in ce
mai curate, care consuma mai putina energie, mai
putina apa, mai putine substante chimice decéat in
trecut si care atinge niveluri excelente de refolosire si
dereciclare areziduurilor generate.

Politica incluziva este un al{ aspect-cheie al
sectorului european de pielarie, care sta la baza
dimensiunii sociale a sustenabilititii. Tn tdbacariile din
Europa lucratorii sunt mult mai bine echilibrati din
punct de vedere al genului comparativ cu alte sectoare
industriale, iar distributia pe grupe de varsta este mult
mai echitabild. Exista exemple excelente in intreaga
Europa care arata o integrare perfecta a diferitelor
nationalitatiin tabacarii siin clusterele de tabacarii.

Tabacdriile europene sunt, totusi, in pericol.
Competitivitatea lor este in pericol de disparitie in
absenta unor politici care sa incurajeze un nivel de
concurenta echitabila la nivel international, Tn special
cu privire la concurentii din economiile in curs de
dezvoltare. Concurenta din tarile in care standardele
sociale si de mediu nu sunt puse in aplicare cum trebuie
determind daune socio-economice echivalente cu cele
ale dumping-ului. Reciprocitatea comerciala este un
alt element al concurentei loiale care prezinta interes
pentru tabacarii europeni. Barierele comerciale legate
de accesul la materiile prime in multe tari terte, cum ar
fi taxele de export si restrictiile la export pentru pieile
brute, precum si la materialul intermediar "wet blue",
denatureaza grav preturile si concurenta pe piata
mondiala de piei.
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The European Tanning Sector

The EU leather industry is composed of a series of
different sectors, starting from the hides and skins
markets, which supply the tanning industry with raw
materidls sourced from abattoirs dedicated to the
production of meat for human consumption, and
concluding with the production of manufactured
consumer goods made of ledather. Some of the sectors
are highly industrialised, while others present a marked
degree of craftsmanship and for yet others, the core
businessistrade and supporting services.

Strictly speaking, the leather industry refers to the
tanning sector. Leather is the intermediate product of
the industry, and this material represents the major
input for most downstream sectors and confers their
competitive advantages. EU leather is known to hdve
the highest vdlue added potential to the products
where it is incorpordted. The advantages of using
ledther are several: the most important are its ability to
bredthe, its flexibility and adaptability to a high variety
of applications. Leather is produced on demand for
each particular application such as footwear, clothing
and gloving, ledathergoods, furniture or car, yacht and
dirplane interiors. Tanners design the production
process for conferring the specific aesthetic and
performance characteristics required by the numerous
end-use sectors. The present analysis (besides the
tanningindustry) is focused on the two traditional main
destinations of leather: footwear and leather goods.

Europe has a very long tradition in the production
of ledther, footwedr and leather goods. Consequently
all these industries are present in the region and each
of them also pldys a relevant role on the international
marketplace.

Today, under the above-mentioned considerations,
the EU leadther industries are composed of nearly
24.000 companies and 400.000 employees. The total
yearly turnover is reported to be more than 31 billion
Euros, comprised of the following markets: 3.8% EU
member States' sales in their domestic market, 60.7%
intra-EU trade, 35.5% extra-EU exports. The EU
consequently comes out as the most prominent market
by far for European leather, but the extra-EU
pldyground is dlso relevant, notably with the
incredsingly important development of new consumer
markets in emerging economies and the relocdtion of
many customers to lower cost countries.

Industria europeana de pielarie

Industria europeana de pielarie se compune
dintr-o serie de sectoare diferite, incepand cu pietele
de piei brute, care aprovizioneaza tabacariile cu materii
prime provenite de la abatoarele de productie a carnii
pentru consum, si finalizadnd productia de bunuri de
consum din piele. Unele dintre sectoare sunt puternic
industrializate, altele presupun un grad ridicat de
mestesug, in timp ce pentru altele, afacerea de baza o
reprezinta comertul siserviciile suport.

intr-un sens strict, industria de pieldrie se refera la
sectorul de tabacire a pieilor. Pielea este produsul
intermediar al industriei, iar acest material reprezinta
contributia substantiala pentru majoritatea sectoarelor
din aval, oferindu-le avantaje competitive. Se cunoaste
ca pielea europeana are cel mai mare potential de
valoare adaugata la produsele in care este incorporata.
Avantajele utilizarii pielii sunt numeroase, cele mai
importante fiind proprietatile sale igienice, flexibilitatea
si adaptabilitatea la o mare varietate de aplicatii. Pielea
este fabricata la cerere pentru fiecare tip de aplicatie,
cum ar fi incaltaminte, haine si manusi, marochinarie,
tapiterie mobild sau pentru interioare auto, iahturi si
avioane. Tabacarii concep procesul de productie pentru a
conferi anumite caracteristici estetice si de performanta
specifice cerute de numerosii utilizatori finali. Aceasta
analiza se concentreaza (pe langa industria de tabacire)
asupra a doua destinatii principale traditionale ale pielii:
incaltamintea simarochinaria.

Europd are o traditie foarte indelungata in
productia de piele, inciltdminte si marochinarie. n
consecinta, toate aceste industrii sunt prezente in zona
sifiecare joacd un rolimportant pe piatainternationala.

Avand in vedere consideratiile mentionate,
industria europeana de pieldrie se compune astazi din
aproximativ 24.000 de companii si 400.000 de
angajati. Cifra de afaceri anuala totala depaseste 31 de
milidarde de euro, formata din urmatoarele piete: 3,8%
vanzari ale statelor membre UE pe pietele interne
(nationale); 60,7% comert intracomunitar (in interiorul
UE); 35,5% exporturi in afara UE. Tn consecint3, UE
devine de departe cea mai importanta piata pentru
pielea europeana, insa si piata din afara UE este
relevanta, Tn special odata cu dezvoltarea din ce in ce
mai importanta a pietelor pentru noi consumatori in
economiile in curs de dezvoltare si cu relocarea multor
clientiintaricu costurireduse.

Ledther and Footwedr Journal 13 (2013) 1




THE FIRST SOCIAL & ENVIRONMENTAL REPORT OF THE EUROPEAN LEATHER INDUSTRY

If we enlarge the view and consider adlso the other
ledther manufacturing segments (upholstered
furniture, garments, car interiors, etc.) and the allied
sectors (chemicals, machinery, etc.), the whole
industry inthe EU is estimated to be composed of more
than 40.000 companies, employing over 500.000
people, with a total turnover of 50 billion Euro.

Dintr-o perspectivda mai larga si luand 1in
considerare si celelalte segmente de productie a pielii
(tapiterie mobil3, haine, interioare auto etc.), precum si
sectoarele conexe (substante chimice, utilaje etc.),
intreaga industrie din UE se estimeaza a fi compusa din
peste 40.000 companii, cu peste 500.000 de angajati si
cu ocifra de afaceritotala de 50 miliarde de euro.

Table 1: The Europeadn leather industry in 2011
Tabelul 1: Industria europeana de pielarie Tn 2011

Tanning
Pieldrie (tdbdcdrii)

Ledther goods
Marochindrie

Source: Eurostat, Entrepreneurial Associdtion
Sursd: Eurostat, Asociatii antreprenoriale

1.783 34.504 7.750 2.307

10.710 83.464 9.541 4.066

The roots of European tanning industry can be
found in very dncient times. Pre-historic tanning
dctivities have left little archeological remaing dpart of
certdin fldying tools, some products and certdin
references and ilustrative drawings. Quite a big well
preserved tannery was discovered in the ruins of
Pompei city (Italy), destroyed by the Vesuvio volcano
more than two thousand years ago (August 24" 79
B.C.). Moreover, the importdnce of the industry has
always been prominent for the European economy as,
even &t the beginning of the 20" century, the tinning
sector still was the one of the biggest industries of the
whole area. Evenifitsincidence at global level hds been
declining in recent decades due to the growth of the
sector in some emerging economies, the European
tanning sectoris still the global ledder both in terms of:

a) turnover, covering 26.7% on world total (after
China, accounting for 29.5%);

b) overall quality level reached by the industry
through product and process innovation, as referred to

v

technology (through a constant research on the
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Industria europeana de pieldrie isi are radacinile
in vremuri foarte vechi. Exista putine ramasite
arheologice lasate Tn urma activitatilor de tabacire
preistorice Tn afara unor unelte pentru jupuire, cateva
produse si anumite referinte si desene ilustrative. S-a
descoperit o tabacarie destul de mare printre ruinele
orasului Pompei (ltalia), distrus de vulcanul Vezuviu
acum mai bine de doua mii de ani (24 august 79 1.Hr.).
Mai mult decat atat, importanta industriei a fost
dintotdeauna semnificativd pentru economia
europeana, intrucat, chiar si la nceputul secolului XX,
sectorul de pielarie reprezenta una din cele mai mari
industrii de pe continent. Chiar dacd ponderea sa la nivel
global a scazut recent din cauza cresterii sectorului in
anumite economii emergente, sectorul european de
pielarieramane liderul globalin ceea ce priveste:

a) cifra de afaceri, reprezentand 26,7% din totalul
la nivel mondial (dupa China, care totalizeazd 29,5%);

b) nivelul de calitate generala atins de industrie
prin inovare de produs si proces; mai ales in ceea ce
priveste tehnologia (prin cercetare continua privind
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processing cycle and product performance
modernization), environmentdl performance
(chemicals, water, solid waste and air emissions
consequent to the tanning process are all {reated and
recycled), socidal commitment (relationships with
workers and social dialogue with related trade unions
have led to improved education and training and a
constant reduction of injuries), design and style
innovation (3 very big importance is given to the
resedrch, the creation and the development of new
fashion trends). According to last annual data
available (2011), at present the sector is composed by
nearly 1.800 companies and 34.500 workers. As
outlined in the following graph (Figure 1), the trend in
the last decdde, following the production volume
results, has been on the decredse for both elements: -
25% for the number of compadnies, -36% for
employees.

60.000 T 2500

Employees
Angajat

Companies
Companii

2003 2004 2005 2006 2007 2008 2009

— Employees (leftsc) — Companies (right sc.)
— Angajati (axa din stanga) — Companii (axa din dreapta)

Figure 1. The European Tanning Industry -
Number of companies and employees
Source: Eurostat, Entrepreneurial Association
Figura 1. Industria europeana de pieldrie (tabacarii) -
Numarul de companii si de angajati
Sursa: Eurostat, Asociatii antreprenoriale

The tanning sector has traditionally been mainly
composed by small and medium sized enterprises, but
big companies have not been missing. At present, the
dverage size of an EU tanning company is 18 person per
enterprise and it is important to notice that in 2000 it
was 24 with a continuous decline in the following years.
This tendency seems to reveal that the resilience of the
sector in the last decade can be illustrated by the
topical sentence ”Small is Beautiful”. In other words, it

ciclul de prelucrare si performanta produsului),
angajamentul fata de mediu (substantele chimice, apa,
deseurile solide si emisiile in aer rezultate in urma
procesului de tabacire sunt tratate complet si reciclate
in proportie de peste 90%), angajamentul social
(relatiile extraordinare cu forta de munca si dialogul
social de pionierat cu sindicatele au Tmbunatatit
nivelurile de educatie si formare a resurselor umane si
au dus la o scadere constanta a prejudiciilor), inovarea
in design si stil (se acordd o importanta foarte mare
studiului, crearii si dezvoltarii de tendinte Th moda).
Conform ultimelor date anuale disponibile (2011), in
prezent, sectorul se compune din aproximativ 1.800
companii si 34.500 muncitori. Dupa cum ilustreaza
urmatorul grafic (Figura 1), in ultimul deceniu, Th urma
rezultatelor volumului de productie, tendinta a fost de
scadere: -25% pentru numarul de companii si -36%
pentru numarul de angajati.
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Figure 2. The European leather industry —

Production of leather (volume dnd value)

Figura 2. Industria europeana de pielarie —
Productia de piele (volum si valoare)

Sectorul este, Tn mod traditional, compus in
principal din Tntreprinderi mici si mijlocii, dar exista si
companii mari. In momentul de fat3, mdrimea medie a
unei tabacarii din UE este de 18 persoane per
intreprindere si este important de mentionat ca in anul
2000, media a fost de 24 de persoane per tabacarie,
scazand continuu Tn urmatorii ani. Aceasta tendinta
pare sa dezvaluie faptul ca rezilienta sectorului in
ultimul deceniu poate fi ilustrata prin zicala
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appears that small and medium sized companies have
been giving 3 better response to the big changes
characterizing the world ledther market in the first ten
yedrs of the new century. From this point of view, the
Europedn national industries present different
characteristics, mostly depending on their productive
specidlization. The most important tanning sectors of
Southern Europe (ltaly, Spdin, Portugdl, France) are
madinly composed by smaller undertakings. These
countries dre mostly specidlized in the production of
leather for fashion sectors, that often need a
craftmanship approach that big companies are not able
to provide. Conversely, the most important tanning
sectors of Central and Northern Europe, focused on the
upholstery destinations, present higher average
dimensions of companies as economies of scale play a
key roleinthese particular marketplaces.

In 2011, the total turnover of the EU tanning
industry was 7.8 billion Euro, corresponding to a
production of 224 millions sg.m. of finished leathers
and about 44 thousands tons of sole ledther (Figure 2).

Italy traditionally represents also the main
tanning country in the European Union. Its share on
total production is around 62% in terms of total EU
tanning turnover and 60% in terms of volume. There
has beenjust alittle incredase as compared o 2002, asin
that year the country accounted for 60% in turnover
and 57%involume.

Spain rinks 2™, covering 10/11% (in volume 3nd
value) but registering a fall during the last decdade
(whenitsincidence was 12/13%).

Austria, France, Germany and United Kingdom are
dctudlly around 3% to 6% on the EU total. There were
no very big changes for them if compared to ten years
ago although their product mix in terms of market
destination may hdve changed. With the exceptions of
Denmark, Luxembourg and Malta, all the others EU
members still record the presence of tanners in their
ownterritories.

The European ledther production has always been
very flexible, processing hides and skins from all the
main animal origins and serving all the main client
manufacturing utilizations.

The analysis of the production in terms of animal
typology reveals that the main origin processed by the
industry has always been hides of large bovines (71%
on total), followed by sheepskins (14%), then goat skins
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contemporana "Mai micihseamna maifrumos". Cu alte
cuvinte, companiile mici si mijlocii par sa fi avut o
reactie mai buna la marile schimbari ce au caracterizat
piata mondiala de pieldrie in primii zece ani ai noului
mileniu. Din acest punct de vedere, industriile
nationale europene prezinta caracteristici diferite,
depinzand, Tn mare masura, de specializarea acestora.
Cele maiimportante sectoare de pielarie din Europa de
Sud se compun in principal din intreprinderi mai mici.
Aceste tdri sunt specializate In principal in productia de
piele pentru sectoarele de moda, care deseori necesita
o abordare artizanala pe care companiile mai mari cu
greu o pot oferi. In schimb, cele mai importante
sectoare de pielarie din Europa Centrala si de Nord s-au
concentrat pe tapiterie si au companii cu marimi medii
mai mari, intrucat economiile lor joaca un rol important
pe aceste piete.

in 2011, cifra de afaceri totald a industriei
europene de pieldrie a fost de 7,8 miliarde de euro,
corespunzand unei productii de 224 milioane de metri
patrati de piei finite si aproximativ 44 de mii de tone de
pieitalpa (Figura 2).

Italia reprezinta, in mod traditional, principala tara
din Uniunea Europeana la capitolul procesare piei -
tabacarii. Ponderea sa din productia totala de piei UE
este de aproximativ 62% pentru cifra de afaceri si 60%
pentru volum in 2011. A avut loc o mica crestere in
comparatie cu 2002, in acel an inregistrandu-se 60%
pentru cifra de afacerisi 57% pentru volum.

Spania este pe locul 2, avand 10/11% (in volum si
valoare) si prezentand o scadere in ultimul deceniu
(cadnd pondereasaerade 12/13%).

Austria, Franta, Germania si Regatul Unit detin
aproximativ 3% pana la 6% din total. Nu au existat
schimbari semnificative pentru acestea fata de acum
zece ani, desi gama de produse (ca destinatii de
utilizare finald) este posibil sa se fi modificat. Cu
exceptia Danemarcei, Luxemburgului si a Maltei, in
toate celelalte state membre ale UE se inregistreaza
prezentatabacariilor pe propriile teritorii.

Productia europeana de piele a fost intotdeauna
foarte flexibila, prelucrand piei de orice origine animala
sideservind toate utilizarile finale principale.

Analiza productiei in ceea ce priveste tipologia
animala dezvaluie ca industria a prelucrat intotdeauna
cu precadere piei de bovine mari (71% din total),
urmate de piei ovine (14%), piei caprine (8%) si piei de
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(8%) and calf skins (6%). The remaining animal raw
materidls processed (principally hides and skins from
reptiles, pigs, deer...) cover a very small part of the
industry (less than 1%) and can be considered as
niches. This segmentation, that is strictly linked to
the meadt industry, has never shown very big
modifications.

The principal destination use of ledther, not only
in Europe, has traditionally been the production of
ledther for uppers for the footwear sector. That is still
the first manufacturing client of the EU leather industry
(41% on total). In spite of the big fall suffered by the
market destination in the furniture sector during the
recent yedrs, the second most important utilization of
EU leather is for upholstery; divided into furniture
(17%) and car interiors (13%). Ledther goods covers
19%, while garments presently dbsorbs 8% (2% for the
remaining niche segments).

As mentioned, the European tanning industry is a
world leader in terms of quality, and quality means
value. EU leather covers the top ranges of production
in all the main specialisations and uses. In the fashion
ared, top ranges mainly mean the best design, style and
creativity in the world; in the upholstered sectors
(beside the mentioned innovation factors) they
comprise the best reliability, standardisation and
performance that can be found at a global level in top
range passenger cars. These are key elements difficult
to find on mass markets. Success for @ European
tanner is increasingly linked to his capacity to be
efficient and innovative.

Characterisation of the Sample

The active cooperation of 7 nationdl dssociations
(Italy, Spain, France, Germany, UK, Sweden, Romania), has
dllowed collecting first hand data from a highly significant
sample that represents 90.9% of EU companies, 76.6% of
the workforce, 87.8% of the turnover.

Social and environmental indicators have been
collected and eldaborated by the associations at national
level and aggregated at European level. The document
provides a detailed description of the indicators and their
relevance both from a social and an environmental point
of view fortheyears2010and 2011.

All the social and environmental indicators and
data presented in the paper have been obtdined
through the active cooperation of seven national

vitel (6%). Restul tipurilor de piei animale prelucrate (in
principal reptile, porcine, caprioare...) reprezinta o foarte
mica parte (mai putin de 1%) si pot fi considerate productii
de nisd. Aceasta segmentare, strict legata de industria de
carne, nuaavut niciodata variatii semnificative.

Principala destinatie de utilizare a pielii, nu numai
in Europa, a fost, in mod traditional, productia de fete
de Tincaltaminte pentru sectorul de fincaltaminte.
Acesta a ramas principalul client pentru pielea
europeand (41% din total). Tn ciuda celei mai mari
scaderi din punct de vedere al pietei de destinatie din
ultimii ani, industria de tapiterie mobila/auto ramane a
doua utilizare ca importanta; aceasta se imparte in
mobild (17%) si interioare auto (13%). Marochinadria
preia 19% din productia europeana de piele, in timp ce
imbracamintea detine Tn prezent doar 8% (lasand 2%
pentrusegmentele de nisa ramase).

Dupa cum s-a mentionat, industria europeana de
pielarie este un lider mondial in ceea ce priveste
calitatea, iar calitatea inseamna valoare. Pielea din UE
acoperd intervalele de varf de productie din toate
specializdrile si utilizarile principale. Tn aria modei,
intervalele de varf inseamna cu precadere cel mai bun
design, stil si creativitate din lume; in sectoarele de
tapiterie (pe langa factorii de inovare mentionati),
acestea cuprind fiabilitate, standardizare si performanta
maxime care pot fi gasite la nivel global in gama
autoturismelor de varf. Acestea sunt elemente cheie
dificil de gasit pe pietele cu productie de masa. Pentru
tabacarii europeni, succesul este corelat din ce in ce mai
mult cu capacitatea lor de afi eficienti siinovatori.

Caracterizarea esantionului

Cooperarea activa a 7 asociatii nationale (Italia,
Spania, Franta, Germania, Regatul Unit, Suedi3,
Romanid) a permis elaborarea de date care decurg
dintr-un esantion foarte semnificativ, reprezentand
90,9% din firmele europene, 76,6% din forta de munca
5i87,8% din cifra de afaceri.

Asociatiile nationale au obtinut si elaborat
indicatorii sociali si de mediu, care au fost apoi agregati
la nivel european. Articolul ofera o descriere detaliatd a
indicatorilor ce privesc atat performanta sociala, cat si
ceade mediu pentruanii2010si2011.

Toti indicatorii sociali si de mediu, precum si
datele prezentate in dcest articol au fost obtinute prin
cooperarea activa a sapte asociatii nationale, membre
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leather {rade association members of Cotance, representing
the tanning industries of Italy, Spain, France, Germany,
United Kingdom, Sweden and Romania.

The work of the dssocidtions mainly consisted of
eldborating social and environmental data and
indicators at national level, carrying out surveys and
interviews with their affiliated companies, on the basis
of a specific questionnaire structured according to the
economic, social and environmental indicators agreed
by the sector's EU Social Partners in their 2008
Framework Agreement (Standard for Socidl &
Environmental Reporting in the European Leather
Industry).

In this exercise the sample has been constructed
with the main aim of not only being representative in
terms of number of companies and workers, but also
reflecting the main characteristics in terms of products,
organisation of production and markets. Criteria used
to define the sample structure also included aspects
such as geographical distribution (i.e. organisation in
tanning clusters), production per animal type and per
end use market segment. Having regard to the
countries and sectors that contributed their data to the
present report, it can be said that the sample is
representative and that it represents very well the
variety of the European tanning industry, where Italy
plays @ major role, comprising 71% of the turnover of
the sample, 80% of the companies and 68% of the
workforce (Figures 3-5).

0,80%

4,20%
6,60%
5,80%
Sweden / Suedia

United Kingdom / Regatul Unit

Germany / Germania

71,00% — France | Franta
T ltaly / ltalia
Spain | Spania
_» Romania /| Roménia
— /
0,50% —

% Turnover | % Cifra de afaceri

Figure 3. Sample structure:
Percentage on value of production
Figura 3. Structura esantionului:
procent din valoarea productiei
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80,00%

6,90%
5.60%

ale COTANCE, reprezentand industriile de pieldrie din
Italia, Spania, Franta, Germania, Regatul Unit, Suedia si
Romania.

Activitatea asociatiilor a constat Tn principal in
elaborarea de date si indicatori sociali si de mediu la
nivel national, efectuarea de studii si interviuri cu
companiile afiliate acestora, pe baza unui chestionar
specific structurat Tn functie de indicatori economici,
sociali si de mediu conveniti de catre partenerii sociali
din UE din acest sector in Acordul cadru din 2008
(Standard pentru raportarea sociala si de mediu in
industria europeana de pielarie).

n acest exercitiu, esantionul a fost constituit cu
scopul principal de a nu fi doar reprezentativ cu privire
la numarul de intreprinderi si lucratori, dar si pentru a
reflecta caracteristicile principale in ceea ce priveste
produsele, organizarea productiei si pietele. Criteriile
utilizate pentru a defini structura esantionului au
inclus, de asemenea, aspecte precum distributia
geografica (organizarea n grupuri/clustere de
tabacarii), productie per tip de animal si per segmentul
de piata al utilizarii finale. Referitor la tarile si
sectoarele care au contribuit cu datele lor la raportul de
fata, se poate spune ca esantionul este reprezentativ si
careprezinta foarte bine varietatea industriei europene
de pielarie, Tn care ltalia joacd un rol major,
reprezentand 71% din cifra de afaceri a esantionului,
80% din numarul de companii si 68% din forta de
munca (Figurile 3-5).

Sweden / Suedia 4
United Kingdom / Regatul Unit 22
Germany / Germania 50
France / Franta 47
Italy / Italia 1.300
Spain / Spania 113
Romania / Romania 9

Figure 4. Sample structure:
Percentage on number of companies
Figura 4. Structura esantionului:
procent din numarul de companii
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4,50%
8,70%
5,80%

Sweden / Suedia
United Kingdom / Regatul Unit
Germany / Germania

68,10% France / Franta

Spain / Spania

/; Romania / Roménia
10,00%
2,00%

% Number of employees / % Numar angajati

Figure 5. Sample structure:
Percentage on number of employees
Figura 5. Structura esantionului:
procent din numarul de angajati

As shown in Figure 6, the sample mirrors the
sector in one more of its particular characteristics:
small company size. The Europedn tanning sector is
typically composed of small and medium sized
enterprises; this is in some cdses a competitive
advantage for responding to the changes seen in the
markets over time. The average size per country
furthermore provides an indication of the market
destination of the leathers produced: Italy, Spain and
France are on average more specialised in fashion,
where a smaller size ensures corpordte flexibility. On
the other hand, bigger average sizes are seen in central
and northern European countries of the sample
(United Kingdom, Germany, Sweden), where a more
industrial dpproach has prevailed with the automotive
sector as a major client. Production per animal type in
the sample (Figure 7) reflects perfectly the
characteristic distribution of European production,
where adult bovines, calves, sheep dnd goats, compose
the largest share of raw materials. A residual share of
production is based on other animal types (such as pig
sking, deerskins and noble furs), which constitute
significant shares of production in certdin countries.
Agdin, mirroring the European redlity, the end use
market segment of ledathers captured by the sample is
predomindntly footwear, followed by upholstery
(furniture, car interiors & others) and ledthergoods
(Figure 8).

Absolute data
Date absolute

Italy / Italia 17.996

60,00
5455
46,00
24
2332
1375

5.9 I I
[

Romania [Italy Spain France Germany UK  Sweden
Roménia Italia Spania Franta Germania Regatul Suedia
U

nit
Figure 6. Sample characterisation:
Average company size
Figura 6. Caracterizarea esantionului:
marimea medie a companiilor

Asa cum se aratd in Figura 6, esantionul reflecta
una din caracteristicile specifice sectorului: companii
de dimensiuni mici. Sectorul european de pielarie este
de obicei compus din intreprinderi mici si mijlocii;
acesta este, Tn unele cazuri, un avantaj competitiv
pentru a raspunde la schimbarile observate pe piete
de-a lungul timpului. Dimensiunea medie pe tara ofera
in plus o indicatie a pietei de destinatie a pieilor
produse: ltalia, Spania si Franta sunt, in medie, mai
specializate Tn moda, iar dimensiunea mai mica asigura
flexibilitatea companiei. Pe de alta parte, se observa
dimensiuni medii mai mariin tari din Europa centrala si
de nord ale esantionului (Marea Britanie, Germania,
Suedia), unde a dominat o abordare industriald, iar in
sectorul automobilelor este clientul majoritar.
Productia per tip de animal in cadrul esantionului
(Figura 7) reflecta perfect distributia caracteristica a
productiei europene, in care bovinele, viteii, ovinele si
caprinele adulte reprezintd cea mai mare parte a
materiilor prime. Restul productiei se bazeaza pe alte
tipuri de animale (cum ar fi piei de porc, caprioare si
blanuri nobile), care constituie ponderi semnificative
ale productiei in anumite tari. Din nou, reflectand
realitatea europeand, segmentul de piata al utilizarii
finale a pieilor luate Tn esantion este in principal cel al
incdltamintei, urmat de tapiterie (mobilier, interioare
autosialtele) simarochinarie (Figura 8).
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Romania 10,9%

Roménia mmm. 0,9?.1, 4,4%
Spain 12,2%
Spania =2l
ltaly 70,3%
Italia 49,3%
France =-»22%
Franta .~ 58% 8,2%

Germany —_— 8.0%
Germania we. —»4,1%

United Kingdom === 52% .
Regatul Unit s

Sweden =12%
Suedia w—" "% 6%

M Adult bovines and calves
Bovine si vitei

Figure 7. Sample characterisation:
Production per animal tipology
Figura 7. Caracterizarea esantionului:
productie per tipologie animal

SOCIAL INDICATORS

Human capital is essentidl for the Europedn
tanning industry. The combination of experience and
youth, i.e. skilled workers and young applicants,
represents the key asset on which the competitiveness
of the sectoris based.

Tanneries in Europe are incredsingly committed
to the ethical and social aspects of their business. They
understand this development s 8 means of enhancing
and strengthening the relationship with their
stakeholders; workers, customers, suppliers, bankers,
public authorities, civil society and territories.

The present chapter of the report provides a
picture of the social dimension of the Europedn tanning
sector, on the basis of a selection of indicators: Job
categories, Contractual types, Age brackets, Education,
Seniority, Territoridl origin, Gender equality,
Membership in Trade unions, Accidents and Employee
benefits, such as arrangements for sickness ledve.

The situdtion that emerges from the analysis of
the information collected shows a sector that is firmly
rooted in the territory and deeply committed - in
collaboration with partners and public authorities to
combining industrial growth with the continuous
improvement of working conditions, the generation of
weadlth in the territory and the enhdancement of the
quality of life in local communities. The social situation
within the tanneries is characterised, above all, by the
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Garment and gloves
Imbracaminte si manusi
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(fumiture, car interiors & others)
— Tapiterie
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20,50%

40,60%

Destination use
Destinatie de utilizare

Figure 8. Sample characterisation:
Production per destindtion use
Figura 8. Caracterizarea esantionului:
productie per destinatie de utilizare

INDICATORI SOCIALI

Capitalul uman este esential pentru industria
europeana de pieldrie. Combinatia de experienta si
tinerete, adica muncitori calificati si solicitanti tineri,
reprezinta atuul-cheie pe care se bazeaza
competitivitatea sectorului.

Tabacarii din Europa sunt din ce in ce mai angajati
in aspectele etice si sociale ale activitatii lor. Ei inteleg
aceasta dezvoltare ca pe un mijloc de a imbunatati si
consolida relatiile lor cu partile interesate: lucratorii,
clientii, furnizorii, bancherii, autoritatile publice,
societatea civila si teritoriala.

Prezentul capitol al raportului oferda o imagine a
dimensiunii sociale a sectorului european de pieldrie, pe
baza unei selectii de indicatori: categorii de locuri de munca,
tipuri de contracte, grupe de varstd, educatie, vechime,
origine teritoriald, egalitatea de gen, calitatea de membruin
sindicate, accidente si beneficii pentru angajati, cum ar fi
aranjamentele pentru concediul medical.

Situatia care reiese din analiza informatiilor
colectate aratd un sector care este ferm inraddcinat in
teritoriu si profund angajat - in colaborarea cu
partenerii si autoritatile publice pentru a combina
cresterea industriald cu Tmbunatatirea continua a
conditiilor de munca, generarea de bogatie in teritoriu
si Tmbunatatirea calitatii vietii in comunitatile locale.
Situatia sociald in cadrul tabacariilor se caracterizeaza,
mai presus de toate, printr-o cooperare fructuoasa
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fruitful cooperation between the social partners. Apart
from the institutional role that the representative
bodies of the socidl didlogue pldy during collective
negotiations, both sides of the European tanning sector
also provide the example of how a close cooperdtion
contributes to reinforcing Europe's leather industry
against global competition, and to promoting the social
values linked to Europedn leather on global markets.

The structure of the workforce in tanneries sees
the predominance of professional profiles with technical
and production oriented skills (79% of the workforce).

As illustrated in Figure 9, low specidlisation
production workers prevail in the shop floor (over 66%
in 2010 and 2011), while highly skilled personnel tend
to be higher in other departments or services. Indeed,
Research and Development related jobs dre increasing
their importance both in the area of process
technologies and fashion, design and style.

The low incidence of managerial jobs is mainly
due to the predominance of small and medium sized
enterprises (often family businesses), where practical
decision-making responsibilities are usually delegated
to personnel with proven experience but in @ middle
management position.

As shown in Figure 10, more than 87% of the
workforce of European tanneries are employed with a
permanent e contract. Different forms of fixed-term
employment contracts make up the balance.

In 2010 and 2011 the distribution of job
categories saw a prevalence of blue collars with low and
high specialisations.

In both years surveyed, the vdst mdjority of
contractual types is represented by permanent
employment contracts.

0,60% 0,60%

510% 5,00%
4,60% 5,10%
4,30% Others 4.70%
5,00% Altele 5.50%
Administration and finance
13,10% Administratie si finante 12,90%
Research and Development
(technology, processes)
Cercetare si dezvoltare
(tehnologii, ese)
\ Research and Development
\ (tashion, design, style)
|\ e e
67,30% * Marketing and sales 66,20%

X Marketing si vanzari

High specialisation production worker
Muncitori inalt specializati

Low specialisation production worker

Muncitori cu nivel scazut de specializare

2010 2011
Figure 9. Job categories 2010-2011 (%)
Figurd 9. Categorii de locuri de munca 2010-2011 (%)

87,70%

intre partenerii sociali. in afard de rolul institutional pe
care il joaca organele reprezentative ale dialogului social
in cadrul negocierilor colective, ambele parti ale
sectorului european de pielarie oferd, de asemenea,
exemplul moduluiin care o cooperare stransa contribuie
la consolidarea industriei europene fata de concurentala
nivel mondial, precum si la promovarea valorilor sociale
legate de pielea europeana pe pietele mondiale.

in structura fortei de munca din tibacarii predomina
profilurile profesionale cu competente orientate spre
tehnica si productie (79% din forta de munca).

Asa cum este ilustrat in Figura 9, muncitorii cu
nivel scazut de specializare predomina in sectia de
productie (peste 66% in 2010 si 2011), in timp ce
personalul cu calificare Thalta tinde sa fie mai mare in
alte departamente sau servicii. Intr-adevar, importanta
locurilor de munca in cercetare si dezvoltare este in
crestere, atatin domeniul tehnologiilor de proces, cat si
n design, moda si stil.

Incidenta scazuta a posturilor de conducere se
datoreaza in principal predominantei intreprinderilor
mici si mijlocii (de multe ori intreprinderi familiale),
unde responsabilitatile practice de luare a deciziilor
sunt de obicei delegate personalului cu experienta
dovedita, darintr-o pozitie de conducere intermediara.

Asa cum arata Figura 10, mai mult de 87% din
personalul din tabacariile europene este angajat cu contract
de munca permanent. Echilibrul este pastrat de diferite
forme de contracte de munca pe duratad determinata.

Tn 20105si 2011, in distributia categoriilor de locuri
de munca a predominat cea a muncitorilor cu nivel
scazut sauridicat de specializare.

n ambii ani studiati, marea majoritate a tipurilor de
contracte o reprezinta contractele de munca permanente.

4,20%

8,60%
\ Others
\ Altele
Fixed-term employment contract
Contracte cu durata determinata 87,20%

_ Permanent employment contract o
" Contracte cu durata nedeterminata =~

2010 2011

Figure 10. Contractual types 2010-2011 (%)
Figurd 10. Tipuri de contracte 2010-2011 (%)
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Figure 11 shows a quite consistent distribution.
Workers under 35 years of age represent almost 30%
of the total in 2011. The age bracket of those
employees aged between 35 and 55 displdys the
largest incidence in both years under consideration.
Studies carried out at EU level show that one of the
most relevant issues for Europe's tanneries is the low
dppeal of the sector among young people. Many
initiatives involving schools and tedchers are in place
for reversing this trend. National associdtions and
trade unions are generally their promoters, but
results show that 3 more comprehensive effort at
European level is necessary to renew the sector's
workforce on a sustainable basis.

Figure 12 illustrates the results of the survey in
terms of Seniority. More than 50% of the workforce has
been employed in the tanning sector for less than 10
yeadrs, while 3 significant share of the total remadin in
tannery jobs for a large portion of their working life.

h Qver 55 ~
\ A

10,90%

30,20%

46 - 55 &
31,90% > 36-45 «——

Upto 35
-
27,00%

Pani in 35
2010 2011

Figure 11. Age brackets 2010-2011 (%)
Figura 11. Categorii de varsta 2010-2011 (%)

The job distribution depicted in Figure 9 mirrors
the analysis of the educational level, shown in Figure
13. ISCED levels 1 and 2, corresponding respectively to
Primary education or first stage of basic education and
to Lower secondary or second stage of basic education,
represent the same share of the total (almost 70%) as
the low specialisation production workers employed in
tanneries (66.2%in 2011).
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8,80%

30,30%

31,30%

29,60%

Figura 11 arata o distributie destul de uniforma.
Muncitorii sub 35 de ani reprezinta aproape 30% din
total Tn 2011. Categoria angajatilor cu varste cuprinse
intre 35 si 55 de ani prezintd cea mai mare incidenta in
ambii ani luati in considerare. Studiile efectuate la
nivelul UE arata ca una dintre problemele cele mai
relevante pentru tabacarii din Europa este interesul
scazut al tinerilor fata de sector. Multe initiative care
implica scolile si profesorii sunt in vigoare pentru
inversarea acestei tendinte. Promotorii sunt, in
general, asociatiile nationale si sindicatele, dar
rezultatele arata ca este necesar un efort mai mare,
concentrat la nivel european pentru a reinnoi forta de
munca n acest sector pe baze durabile.

Figura 12 ilustreaza rezultatele sondajului in ceea
ce priveste vechimea. Mai mult de 50% din forta de
munca a fost angajata in sectorul de pielarie de mai
putin de 10 ani, in timp ce o parte semnificativa din
total lucreazain tabacarie in cea mare parte a vietii.

6,80% 6,70%
15,10% 14,50%

N— 23.90%
P
= -~
™ 11-20 &

_ w»Upto10
T Panain 10

24,00%

54,10% o 54,90%

2010 2011

Figure 12. Seniority categories 2010-2011 (%)
Figura 12. Categorii de vechime 2010-2011 (%)

Distributia locurilor de munca reprezentate in
Figura 9 reflecta analiza nivelului educational, indicat in
Figura 13. Nivelurile ISCED 1 si 2, care corespund
fnvatamantului primar sau primei trepte a educatiei de
baza si celui gimnazial sau celei de a doua treapta a
educatiei de baza, reprezinta aceeasi pondere din total
(aproape 70%) cu cea a muncitorilor cu nivel scazut de
specializare angajatiin tabacarii (66,2%1n 2011).
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2010 2011
Figure 13. Education 2010-2011 (%)
Figura 13. Educatie 2010-2011 (%)

The tanning sector is traditiondlly closely and
firmly rooted in its territory. Figure 14 shows that a very
large share of the workers in European tanneries comes
from the same country of the tannery they work for. In
some cases, hiring is performed predominantly in the
very area (city or province) where the tanneries are
based. Immigration and integration of foreign workers
is nevertheless @ noticedble feature. Another
significant share of workers (9.2% in 2011) comes from
foreign non-Europedn countries. This exemplifies the
positive interaction of Europe's tanneries with their
local communities where leather often represents the
main employment opportunity that also contributes to
the integration of immigrants at local and regional
level.

7,80% 9,20%
6,00% 5,60%
Foreigners, non EU countries
Straini, din tari non-UE
Foreigners, EU countries
86,20% Straini, din tari UE 85,20%
Citizens of the nation
where the company
1s located
Cetateni ai tarii
in care este localizata tabacaria
2010 2011

Figure 14. Territorial origin 2010-2011 (%)
Figura 14. Origine teritoriala 2010-2011 (%)

Sectorul de pielarie este in mod traditional foarte
bine Tnraddcinat in teritoriul sau. Figura 14 aratd cad o
pondere foarte mare a muncitorilor din tabacariile
europene provin din aceeasi tara in care se afla
tidb&cdria in care lucreaza. Tn unele cazuri, angajarea se
face in principal chiar in zona in care se situeaza
tdbacariile (oras sau provincie). Imigratia si integrarea
muncitorilor strdini este totusi o caracteristica vizibila.
O altd pondere importantd a muncitorilor (9,2% in
2011) vine din tari strdine non-europene. Aceasta
exemplifica interactiunea pozitiva a tabacariilor din
Europa cu comunitatile lor locale in care domeniul
pieldriei reprezinta adesea principala posibilitate de
ocupare a fortei de munca, care contribuie si la
integrareaimigrantilor la nivel local siregional.

26,70% 21,90%
\ - /
73.@% Femei TB,I 0%
_ - Mlhl - —
Barbati

2010

2011

Figure 15. Gender distribution 2010-2011 (%)
Figura 15. Distributia in functie de gen 2010-2011 (%)

As shown in Figure 15, the gender distribution in
the sector is somehow mirroring the picture of job
distribution, with similar percentdges of low
specidlisation production workers and males. This
predomindnce of male employment at the shop floor is
more frequent in tanneries processing whole bovine

Asa cum arata Figura 15, distributia in functie de
gen Tn sector reflectd cumva distributia locurilor de
munca, muncitorii cu nivel scazut de specializare si
barbatii avand procente similare. Predominanta
barbatilor in sectia de productie se intdlneste mai mult
n tdbacariile care prelucreaza piei bovine intregi, a caror
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hides where the lodads handled usually call for a certain
physical strength. Indeed, it is not unusual to find
women working in production in tanneries processing
small skins. Female jobs are, however, quite equally
distributed in production and in other office based
processes. Female jobs, even if inferior in number, are
equally distributed in production and in administration.

Accidents

Workplace risk prevention is high on the sector's
agenda where the handling of lodds, the use of hedvy
machinery and specidlty chemicals could be the source
of severe injuries.

In Europe tanning is not an accident-intensive
industrial activity. At ledst this is what the survey results
suggest for the period under review. Accidents hadve
been analysed taking into consideration three
indicators: (1) Relative frequency: total number of
accidents*1000/number of workers; (2) Seriousness
ratio: days lost/number of workers; (3) Average
duration: number of days absent from work/number of
dccidents.

Data referred to 2011 and only to the Italian
situdtion (in any case highly representative). Figures are
as follows: (i) Relative frequency: 3.35; (ii) Seriousness
ratio: 0.93; (iii) Average duration: 27.63.

These figures dre low in compdrison with other
industrial sectors. Italy moreover records a long period
without fatal accidentsinthe tanning sector.

A Productive Social Dialogue

The Social Partners of the European Leather
industry, COTANCE and IndustriAll (former ETUF:TCL),
have developed a fruitful Social Didlogue since the
1990s.

Within the EU Sector Social Didlogue Committee
Leather/Tanning, they adopted a joint declaration in
1999 on training requirements in the context of the
modernisation of work organisation, improving the
image of the sector and establishing a unit to monitor
industrial change.

In 2000, they drew up a@ Code of good Conduct
concerning fundamental rights at work; this was their
first Framework Agreement. They drafted joint
contributions for the Lisbon (2001), Barcelona (2002)
and Brussels (2004) Summits on the challenges and
opportunities of the sector. They organised a workshop
on training themes in Turin, Italy in 2002 and a seminar
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prelucrare necesitd, de obicei, o anumitd rezistenta
fizica. Femeile angajate Tn productie se ocupa, de regula,
de prelucrarea pieilor mici. Locurile de munca pentru
femei sunt, totusi, distribuite in mod egal in productie si
n alte activitati ce tin de munca de birou. Chiar daca sunt
mai mici ca numar, locurile de munca pentru femei sunt
distribuite egalin productie siadministratie.

Accidente

Prevenirea riscurilor la locul de munca este o
prioritate a sectorului in care manipularea incarcaturilor,
operarea utilajelor grele si utilizarea substantelor
chimice speciale pot fi o sursa de leziuni grave.

in Europa, tabacirea pieilor nu este o activitate
industriala care sa predispuna la accidente. Cel putin
aceasta sugereazd rezultatele studiului pentru
perioada analizata. Accidentele du fost analizate luand
in considerare f{rei indicatori: (1) Frecventa relativa:
numar total de accidente*1000/numar de muncitori;
(2) Indice de gravitate: zile pierdute/ numar de
muncitori; (3) Durata medie: numar de zile de absenta
delamuncad /numarde accidente.

Datele se refera la anul 2011 si doar la situatia din
Italia (care este foarte reprezentativd). Cifrele sunt
urmatoarele: (i) Frecventa relativa: 3,35; (ii) Indice de
gravitate: 0,93; (iii) Durata medie: 27,63.

Aceste cifre sunt miciin comparatie cu alte sectoare
industriale. Mai mult, in Italia se inregistreaza o perioada
lunga fard accidente fatalein sectorul de prelucrare piei.

Un dialog social productiv

Partenerii sociali din industria europeana de
pielarie, COTANCE si IndustriAll (fostul ETUF: TCL), au
dezvoltat un dialogsocial fructuosinca din anii 1990.

in cadrul Comitetului de Dialog Social pentru
Sectorul de Pielarie/Tabacarii din UE, in anul 1999 au
adoptat o declaratie comuna privind cerintele de
formare profesionald in contextul modernizarii
instituirii unei unitati pentru a monitoriza schimbarile
industriale.

Tn anul 2000, au elaborat un Cod de Conduita in
ceea ce priveste drepturile fundamentale la locul de
munca; acesta a fost primul lor acord-cadru. Au
elaborat contributii comune pentru Summit-urile de la
Lisabona (2001), Barcelona (2002) si Bruxelles (2004)
privind provocarile si oportunitatile sectorului. Au
organizat un atelier de lucru pe teme de formare in
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on the modernisation of work organisation (Spain,
2002).

In the context of enlargement, they organised
three Economic and Social Forums with EU candidate
countries (Hungary (2001), Romania (2002), Poland
(2004)). The Socidl Partners have undertaken in
2003/2004 & joint project with SAl (Social
Accountability International) on training on Core
Labour Standards in support of the implementation of
their Code of Conduct.

In 2005, the social partners of the tanning and
those of the textile sectors launched a joint Capacity
Building project for the Social Partners from the new
member States and EU dccession candidate
countries.

As a follow-up of their 2000 Code of Conduct, they
developed @ new Framework Agreement in 2008
focussing on an innovative Standard for Socidl &
Environmental Reporting in Europe's leather industry
empowering even the sector's SMEs to adopt CSR
communication practices.

A number of other joint projects regarding highly
relevant sector issues such as developing in 2011 an
On-line Risk Assessment Tool for the sector's SMEs
(http://client.oiraproject.eu) or addressing
Transparency and Traceability of the supply chain
(2012) complete the range of activities of the Social
Partners of the European Leather Industry.

Training Activities

Human resources being so crucial for the sector's
competitiveness, all European tanneries understand
the importance of f{rdining their workforce. For
competing in the international market on quality,
product consistency and performance, fashion and
service {o customers, skilled personnel are essential,
notably in high-cost economies such as Europe. The
combination of experience and youth, i.e. skilled
workers and young dpplicants, represents the key asset
on which the competitiveness of the sector is based.
This can be enhanced at sector level by developing
continuing vocational training and life-long learning.

Despite a long tradition and the international
reputation of Europe's tanning schools and dedicated
university departments and chairs, leather specific
education and trdining in Europe is in distress.
Critical mass for filling classrooms, geographical
dispersion of tanneries and language barriers are
some of the obstdcles facing an effective

Torino, Italia, Tn 2002 si un seminar privind
modernizarea organizarii muncii (Spania, 2002).

Tn contextul extinderii, au organizat trei forumuri
economice si sociale cu tarile candidate la UE (Ungaria
(2001), Romania (2002), Polonia (2004)). Partenerii sociali
s-au angajat in 2003/2004 intr-un proiect comun cu SAl
(Social Accountability International) pentru formarea
privind standardele fundamentale in domeniul muncii in
sprijinul puneriiin aplicare a Codului de Conduita.

in &nul 2005, partenerii socidli ai sectoarelor de
pieldrie si textile au lansat un proiect comun de dezvoltare
a capacitatilor pentru partenerii sociali din noile state
membre sitarile candidate pentruaderare la UE.

Ca activitate ulterioara a Codului lor de Conduita
din 2000, au dezvoltat un nou acord-cadru in 2008,
concentrandu-se asupra unui Standard inovator pentru
Raportarea Sociala side Mediuinindustria europeana de
pieldrie dand si IMM-urilor din sector posibilitatea de a
adopta practici de comunicare CSR (Responsabilitate
Sociala Corporatista).

Un numar de alte proiecte comune cu privire la
aspecte extrem de relevante pentru sector, cum ar fi
dezvoltarea, in 2011, a unui Instrument on-line de
evaluare a riscurilor pentru IMM-urile din sector
(http://client.oirdproject.eu) sau abordarea
Transparentei si Trasabilitatii lantului de aprovizionare
(2012) completeaza gama de activitati ale partenerilor
socialidinindustria europeana de pielarie.

Activitati de formare

Resursele umane fiind esentiale pentru
competitivitatea sectorului, toate tabacariile europene
inteleg importanta formarii fortei lor de munca. Pentru a
concura pe piata internationald in privinta calitatii,
continuitatea si performanta produsului, moda si
serviciile pentru clienti, personalul calificat este esential,
n special in economiile cu cost ridicat, cum este Europa.
Combinatia de experienta si tinerete, adica muncitori
calificati si tineri angajati, reprezinta atuul-cheie pe care
se bazeaza competitivitatea sectorului. Acest lucru poate
fi imbunatatit la nivel de sector prin dezvoltarea formarii
profesionale continue sitnvatarea pe tot parcursul vietii.

in ciuda unei traditii indelungate si reputatiei
internationale a scolilor europene de pielarie, a
departamentelor si catedrelor universitare specializate,
educatia si formarea profesionala specifica domeniului
pieldriei din Europa sunt in pericol. O masa critica de
cursanti, raspandirea geografica a tdbacariilor si
barierele lingvistice sunt doar cateva dintre obstacolele
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reorganisation of professional {rdining in the
European ledther sector.

Continuing Vocational Trdining and life-long
ledrning are promising instruments. Skills can be
transferred or up-graded in the tanneries themselves
with courses adapted to the specific job and coaching
orlearning atthetrainee's own speed.

Trdining may be prescribed by law or by national
l[abour agreements (e.g. regarding health and safety at
work).

Over the last two years, tanneries across Europe
have organised in-house and external {raining courses
on: Ledther technology; Fashion and trends;
Environmental management systems; Health and
safety at the workplace; Risk dssessment; Factory wide
Environmental briefings on actions, costs etc.

The Social Partners of the European Tanning
industry, COTANCE and IndustriAll-European Trade
Union, have been addressing the strategic issue of
education and trdining in the ledther sector in their
Socidl Didlogue since the 1990s. Their efforts have led
tothe recent foundation of a EUROPEAN SECTOR SKILLS
COUNCIL ON EMPLOYMENT AND TRAINING from
where they steer the restructuring process
(europeanskillscouncil.t-c-l.eu).

ENVIRONMENTAL INDICATORS

Environmental sustainability of leather
production is essentially based on three pillars: raw
materials processed, process efficiency, pollution
prevention and control.

With regard to raw materials, 99% of the hides and
skins processed by European tanneries derive from
animals that have been rdised primarily for other
economic purposes (wool, milk and/or meat
production). Raw hides and skins are therefore
“renewadble by-products” that are recovered and
transformed, through a complex sequence of chemical
and mechanical operations, into a high value added
infermediate material for @ number of strategic
industries. In this context, finished ledther represents a
natural and renewable alternative to oil based products
thatare used for the séme purposes.

The present section of the report focuses on the
description of a set of reference indicators summarising
the environmental performance of Europedn tanneries.
Achievements in this area by the sector are the result of
investments in both process technologies (improvement
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care trebuie inlaturate printr-o reorganizare eficienta a
formarii profesionale in sectorul european de pielarie.

Formarea profesionala continua si Tnvatarea pe
tot parcursul vietii sunt instrumente promitatoare.
Competentele pot fi transferate sau perfectionate chiar
intabacarii prin cursuriadaptate la posturile specifice si
prin asistenta sautnvatare in ritmul cursantului.

Formarea poate fi prescrisa prin lege sau prin
acorduri nationale de munca (de exemplu, privind
sanatatea sisigurantalalocul de munca).

Tn ultimii doi ani, tdb&cariile din Europa du organizit,
|3 sediul propriu sau in afara acestuia, cursuri de instruire
privind: Tehnologia pielii; Moda si tendinte; Sisteme de
management de mediu; Sanatatea si siguranta la locul de
munca; Evaluarea riscurilor; Informari de mediu la nivel de
fabrica cu privire laactiuni, costuriefc.

Partenerii sociali din industria europeana de pielarie,
COTANCE si Federatia Sindicala Europeana IndustriAll, au
abordat problema strategica a educatiei si formarii in
sectorul pieldriei in cadrul dialogului social inca din anii
1990. Eforturile lor au dus la fondarea recenta a unui
CONSILIU SECTORIAL EUROPEAN AL COMPETENTELOR
PRIVIND LOCURILE DE MUNCA SI FORMAREA prin
intermediul caruia coordoneaza procesul de restructurare
(europeanskillscouncil.t-c-l.eu).

INDICATORI DE MEDIU

Sustenabilitatea ecologica a productiei de piele se
bazeazd in mod esential pe trei factori: materiile prime
prelucrate, eficienta procesului, prevenirea si controlul
poluarii.

Cu privire 1a materiile prime, 99% din pieile brute
prelucrate de tabacariile europene provin de laanimale
care au fost crescute in principal Tn alte scopuri
economice (lana, lapte si/sau productie de carne). Prin
urmare, pieile brute sunt “produse secundare
regenerabile” care sunt recuperate si transformate,
printr-o secventa complexa de operatii chimice si
mecanice, intr-un material intermediar cu valoare
ad3dugatd mare pentru o serie de industrii strategice. In
acest context, pielea finita reprezinta o alternativa
naturala si regenerabild pentru produsele pe baza de
petrol care sunt utilizate in aceleasi scopuri.

Aceasta sectiune a raportului se concentreaza pe
descrierea unui set de indicatori de referinta care
rezuma performanta de mediu a tabacariilor europene.
Realizarile sectorului in acest domeniu reprezinta atat
rezultatele investitiilor in tehnologiile de proces
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through process efficiency and process innovation) and
in End-of-Pipe technologies (improvement through
treatment of outflows, such as wastewater).

The definition of environmental expenditure
adopted in the present report corresponds to the one
proposed by Eurostat: “any expense incurred to
implement an action whose main (direct or indirect)
objective is to manage and protect the environment,
that is an action deliberately and principally dimed at
preventing, reducing or removing the environmental
degradation cdused by any production and
consumption activities”.

Consumption of Chemicals

Chemical auxiliaries are used in numerous
processes of leather manufacturing. The interaction
between chemicals and the dermis (hide or skin
substrate) is needed to elimindate non-required
substances and to modify the structure and mobility of
the collagen fibres, in order to provide the final leather
with the required physical characteristics, including its
final appedrance. Chemicals in tanneries are normally
used either in an daqueous medium or sprayed onto the
leather surfice. Chemical product research and
process development have been constantly evolving
towards substitution of dangerous chemicals, reducing
exposure at the workplace and improved occupational
health and safety, process efficiency, higher exhaustion
of processing baths and reduction of releases of spent
chemicalsinto the natural environment.

215
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(Tmbunatatire prin eficienta si inovarea procesului) cat
si in tehnologiile de depoluare (imbunatatire prin
tratareaiesirilor, cum ar fiapele reziduale).

Definitia cheltuielilor de mediu adoptatd in
prezentul raport corespunde cu cea propusa de catre
Eurostat: “orice cheltuiala suportata pentru punereain
aplicare a unei actiuni al carei obiectiv principal (direct
sau indirect) este de a gestiona si de a proteja mediul
fnconjurator, actiune care vizeazad in mod deliberat si in
principal prevenirea, reducerea sau eliminarea
degradarii mediului cauzate de orice activitate de
productie side consum”.

Consumul de substante chimice

Auxiliarii chimici sunt utilizati in numeroase
procese de fabricare & pielii. Interactiunea dintre
substantele chimice si derma (substratul pielii) este
necesara pentru a elimina substantele inutile si pentru a
modifica structura si mobilitatea fibrelor de colagen, in
scopul de a conferi pielii finite caracteristicile fizice
necesare, inclusiv aspectul sau final. Substantele chimice
sunt utilizate in mod normal in tabacarii fie intr-un mediu
apos (in flota), fie prin pulverizare pe suprafata pielii.
Cercetarea produselor chimice si dezvoltarea proceselor
au evoluat continuu spre substituirea chimicalelor
periculoase, reducerea expunerii la locul de munca si
imbunatatirea sanatatii si securitatii ocupationale,
eficientizarea proceselor, epuizarea mai mare a flotelor
de prelucrare sireducerea emisiilor de substante chimice
rezidualein mediul natural.

2,025
'\.\
\
2011
1,96

Figure 16. Chemicls consumption (kg/m?)
Figurd 16. Consum de substante chimice (kg/m?)

Data collected by national dssocidtions show an
dverage vilue of 2.02 kg of chemicils per m’ of finished
ledther over the 2010-2011 period. Reduction of the
intensity of process chemicals, as well 3s an increase of
eco-compatibility of auxilidries are achieved through
continuous experimentation and through the co-
operation of tannery technicians with chemicals and
machinery suppliers.

Datele colectate de catre asociatiile nationale
indica un consum mediu de 2,02 kg de produse chimice
pe m’ de piele finit in perioada 2010-2011. Reducerea
impactului chimicalelor de proces, precum si cresterea
eco-compatibilitatii auxiliarilor sunt realizate prin
experimentare continua si prin cooperarea
tehnicienilor din tabacarii cu furnizorii de substante
chimicesi utilaje.
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So, the chemical consumption per product unit
decredsed 6.2% between 2010and 2011.

Energy Consumption

Electricity is mostly used in tanneries to operate
machinery and vessels, to produce compressed dir and
for lighting. Thermal energy is needed for drying
ledther in different process phases, to heat water to
temperatures needed for chemical processes, and to
control the temperature of the working environment.
Significant factors influencing energy consumptionin a
tannery are the type of raw materials entering the
tannery and the energy intensity of the different
process phases carried ouf.

To calculate the overall consumption per
product unit, data have been expressed in Tonnes of
Oil Equivalent per 1,000 square metre of leather
produced (TOE/1,000 m®). The dmalgdmation of data
provided by national associdtions gave an average
value of 2.0 TOE/1,000 m’ for the 2010 — 2011 period
(Figure 17). Reducing energy consumption in
tanneries madinly implies installing highly energy-
efficient machinery and developing energy-saving
processes. Andlysing the bredakdown of energy
consumption (Figure 18), electricity is close to 50% of
total energy used, in both 2010 and in 2011. Thermal
energy comes mainly from the combustion of natural
gas (methane) and/or other fossil fuels (fuel oil, LP
gas, others). An incredsing number of tanneries are
investingin renewable energy resources.
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Figure 17. Energy consumption
per product unit 2010-2011 (TOE/1000 m®)
Figura 17. Consum de energie
pe unitate de produs 2010-2011 (TEP/1000 m?)

COTANCE, together with other 15 European
partners, is implementing a project named IND — ECO

Revistd de Pieldrie Incaltdminte 13 (2013) 1

4283% AN

46,03%

Asadar, consumul de substante chimice pe unitate
de produsascazutcu6,2%intre 20105si2011.

Consumul de energie

Electricitatea se utilizeaza Tn tabacarii pentru a
putea opera utilajele si echipamentele, pentru a
produce aer comprimat si pentru iluminare. Energia
termica este necesara pentru uscarea pielii in diferite
faze ale procesului tehnologic, pentru a incdlzi apa la
temperaturile necesare pentru procesele chimice si
pentru a controla temperatura mediului de lucru.
Factorii semnificativi care influenteaza consumul de
energie intr-o tabacarie sunt tipul de materii prime care
intrd Tn tabacarie si intensitatea energiei utilizate in
diferitele faze ale procesului.

Pentru a calcula consumul total pe unitate de
produs, datele s-au transpus in Tone Echivalent Petrol pe
1000 metri patrati de piele produs3d (TEP/1000 m’).
Combinarea datelor furnizate de asociatiile nationale a
dat o valoare medie de 2,0 TEP/1000 m’ pentru periodda
2010-2011 (Figura 17). Reducerea consumului de
energie 1n tabdcadrii presupune in principal instalarea
unor masini extrem de eficiente energetic si dezvoltarea
unor procese care economisesc energie. Analizand
consumul energetic defalcat pe surse (Figura 18), se
constatd ca electricitatea reprezintd aproape 50% din
energia totala utilizata in Z010 si 2011. Energia termica
provine in principal din arderea gazului natural (metan)
si/fsau a altor combustibili fosili (pacura, gaz petrolier
lichefiat, altele). Un numar tot mai mare de tabacarii
investescinresurse de energie regenerabila.

1,14% ‘ - 12,09%
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~  Qther energy sources * -
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Gaz natural
Hectne

- »
-~ Energie electrica
49,34%

2010 2011
Figure 18. Energy consumption bredakdown

2010-2011 (%)
Figura 18. Defdlcare consum energetic
2010-2011 (%)

COTANCE, impreuna cu alti 15 parteneri europeni,
implementeaza proiectul IND - ECO "Alianta
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“Industry Alliance for reducing energy consumption
and CO2 emissions” sponsored by the European
Commission (EACI Agency) within “Intelligent Energy
Europe”. The project started in May 2012 and will last
for 3 vyears. It is aimed at developing the best
framework conditions for supporting tanners and
footwear manufacturers to invest in energy efficiency
(www.ind-ecoefficiency.eu).

Water Consumption and Discharge

Waiter serves as a medium for fundamental
process phases, for example tanning and dyeing, which
all occur in drums and other vessels through dissolved
chemicals. Water is also used to wash leather,
machinery and the workpldace. The most important
water sources dre represented by duthorised and
regulated artesian wells located within the tannery site
and industridl and civil aqueducts. Water supply and
wastewater treatment represent the most important
environmental dspects of the tanning industry.

As shown in Figure 19, water consumption per
product unit dverdges 0.13 m’/m’. The reduction of
water consumption per product unit has been an
environmental priority for Europedn {anneries over the
yedrs. This hds been possible mainly through the
setting of continuous improvement objectives aiming
at developing water efficient processes and water
recycling technologies. Almost 95% of the water used in
tanneries is subsequently discharged; the remaining
share is represented mostly by water that evaporates
during manufacturing or the moisture content of waste
senttorecyclingand/or disposal.

The water discharged is then sent for purification.
Unlike some non-European competitor countries,
where environmental legislation is either lacking or
poorly enforced, 100% of Europedn tdnneries treat
their wastewaters through complete and complex
purification systems.

The majority of leather production in south
European countries is concentrated in tanning districts.
Here, centralised effluent treatment plants have been
built and improved over the years. Centralised water
purification plants managed by district consortia are an
excellent international example of inter-corporate
collaboration for environmental sustdinability. In this
context, tanneries normally carry out only primary
treatment within their facilities, delegating to the
centralised effluent treatment plants the other
necessary physical, chemical and biological freatments.

In territories where tanning districts are located,
the same effluent treatment plants, originally created

industriala pentru reducerea consumului energetic si
al emisiilor de CO,", finantat de catre Comisia
Europeand (Agentia EACI) in cadrul Programului
"Intelligent Energy Europe". Proiectul a inceput Th mai
2012 si va dura 3 ani. Se urmareste dezvoltarea celor
mai bune conditii-cadru pentru sprijinirea tabacarilor si
producatorilor de fncaltaminte sa investeasca in
eficienta energetica (www.ind-ecoefficiency.eu).

Consumul si deversarea de apa

Apa serveste ca mediu de lucru pentru fazele de baza
ale procesului de prelucrare piei, de exemplu, tabacirea si
vopsirea, se desfasoara in butoaie si alte echipamente care
utilizeaza flote in care sunt dizolvate produsele chimice. Apa
este, de asemenea, utilizata pentru a curata pielea, masinile
si locul de munca. Cele mai importante surse de apa sunt
reprezentate de puturi autorizate si reglementate situate in
tabacarie siapeducte industriale sicivile. Alimentarea cu apa
si tratarea apelor uzate reprezinta cele mai importante
aspecte de mediualeindustriei de pielarie.

Dupa cum arata Figura 19, consumul de apa pe
unitatea de produs este in medie de 0,13 m’/m’.
Reducerea consumului de apa pe unitatea de produs a
fost, de-a lungul anilor, o prioritate de mediu pentru
tabacariile europene. Acest lucru a fost posibil in
principal prin stabilirea unor obiective de imbunatatire
continua care vizeaza dezvoltarea proceselor de
utilizare eficienta a apei si tehnologiilor de reciclare a apei.
Aproape 95% din apa folosita in tabacarii este ulterior
evacuatd; restul reprezinta Tn mare parte apa care se
evapora in timpul fabricarii sau continutul de umiditate al
deseurilortrimise la reciclare si/sau eliminate.

Apa reziduala deversata este trimisa apoi spre
purificare. Spre deosebire de unele tari concurente
non-europene, in care legislatia de mediu este prost
aplicata sau lipseste, 100% din tabacariile europene fsi
trateaza apele reziduale utilizand sisteme de purificare
complete sicomplexe.

in t&rile din sudul Europei majoritatea productiei
de piele este concentrata in districte. Aici s-au construit
instalatii centralizate de tratare a apelor reziduale,
acestea fiind Tmbunatatite permanent de-a lungul
vremii. Instalatiile centralizate de purificare a apelor
reziduale gestionate de consortiile districtelor sunt un
exemplu excelent la nivel international de colaborare
inter-corporatistd pentru sustenabilitate ecologicd. Tn
acest context, Tn mod normal, in cadrul tabacariilor se
efectueaza doar tratamente primare, delegand
celelalte tratamente fizice, chimice si biologice
instalatiilor centralizate de tratare a efluentilor.

in teritoriile in cire sunt situate districtele de
tabacarii, aceleasi instalatii de tratare a efluentilor,
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to serve the industry, have evolved over the years and
nowadays also contribute significantly to the
purification of civil wastewater.

Tanneries located outside industrial districts carry
out wastewdter purification independently, and
discharge their tredted effluent mostly to public
sewage systems.

Tanning wastewater quality is mainly monitored by
analysing 8 parameters: Jotal Suspended Solids (TSS);
Chemical Oxygen Demand (COD); Sulphates (SO, );
Nitrogen; Chlorides (Cl-); Chrome (Ill); Sulphides (S).

Figure 20 shows the data of average wastewater
purification efficiency of the different effluent treatment
systems distributed in the countries that contributed o
the survey, for each of the described parameters.
Purification efficiency inthis case is expressed as:

create initial pentru a deservi industria, au evoluat
permanent si in zilele noastre contribuie in mod
semnificativ sila purificarea apelor uzate civile.

Tabacariile situate Tn afara districtelor industriale
efectueaza purificarea apelor uzate in mod
independent si deverseaza efluentii tratati in mare
parte in sistemele publice de canalizare.

Calitatea apelor reziduale de la tdabacarii este in
principal monitorizatd analizand 8 parametri: solide totale
in suspensie (TSS); consumul chimic de oxigen (CCO);
sulfati (SO, ); azot; cloruri(CI); crom (Ill); sulfuri(s’).

Figura 20 prezinta datele privind eficienta
purificarii apelor reziduale a diferitelor sisteme de
tratare a efluentilor din tarile care au contribuit la
studiu, pentru fiecare parametru descris. in acest caz,
eficienta purificarii este exprimatd dupa cum urmeaza:

([IN] - [OUTI)/ [IN] (1)

where [IN] is the concentration of the parameter in the
inflow of the effluent treatment plant, and [OUT] is the
concentration of the same parameter in the
wastewater discharged after tredatment. This indicator
ultimately meadsures the capacity of the adopted
system to remove pollutants from water. As is evident,
the vadrious effluent treatment systems adopted in
European tanneries, gudrantee excellent purification
performances for almost all parameters, with the
exception of dissolved salts, representing an unsolved
technological problem atinternational level.
Minimisdtion of wadter pollution has been
dchieved in European tanneries through the
development and implementation of process-
integrated techniques, dimed at reducing the chemical
content in wastewater, either by modifying chemical
dosage, or by favouring high exhaustion of baths.

unde [IN] este concentratia parametrului la intrarea in
instalatia de tratare a efluentilor, iar [OUT] este
concentratia aceluiasi parametru in apele uzate
evacuate dupa tratament. Acest indicator mdsoara
capacitatea sistemului de tratare adoptat de a elimina
poluantii din ap4. Tn mod evident, diferitele sisteme de
tratare a efluentilor adoptate n tabacariile europene
garanteaza performante excelente de purificare pentru
aproape toti parametrii, cu exceptia sarurilor dizolvate,
care reprezinta o problema tehnologica nerezolvata la
nivelinternational.

Reducerea poluarii apei s-a realizat in tabacariile
europene prin dezvoltarea si implementarea unor
tehnici integrate Tn proces, care au scopul de a reduce
continutul de substante chimice in apele uzate fie prin
modificarea cantitatii de chimicale dozata, fie prin
favorizarea unei epuizari mai mariaflotelor.
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Figure 19. Water consumption
per product unit 2010-2011 (m°’/m°)
Figura 19. Consum de apa
pe unitate de produs 2010-2011 (m*/m’)

Figure 20. Wastewater purification efficiency
2010-2011 (%)
Figura 20. Eficienta purificarii apelor uzate
2010-2011 (%)
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Waste Management

As shown in Figure 21, European tanneries
produce, on average, 2.14 kilograms of waste for every
square metre produced. This figure might apparently
represent an environmentally significant value, but the
overall mandagement and findl destination of tanning
wastes have to be taken into due consideration.

The weight of fully processed bovine grain side
leather represents only approximately 20-25% of the
weight of the raw hides entering the tannery. Some
tanneries produce and market co-products (such as
splits) as lower specification leathers. In other cases,
by-products or wastes deriving from the tanning
process are used as raw material for other production
processes. Only a very small portion of the residues
directly deriving from raw hides and skins do not find a
second use. Other typical wastes of tanneries (such as
sludge generated during wastewater purification
treatments) have been mainly dumped in the past,
dlthough alternative technologies are emerging
nowdadays. The Europedn Wadste Catalogue (EWC)
offers an accurate classification of waste deriving from
tanning operations: 04 01 wastes from the leather
industry (with 10 subcategories).

By-products, residual materidl, and wastes are
collected and stored separately in European tanneries.
Some national cases show that the portion of material
collected and stored separately is highly significant
(98% for Italy). The separate collection and storage
helps to preserve the technical characteristics of
different materials and, as a consequence, favours
reuse and recycling. Apart from separate collection and
storage of vdrious residual materials, waste
management activities in tanneries include the
identification and selection of specific waste disposal
routes and/or specialised companies, with the aim of
reusing and/or recycling the secondary raw materials
produced. A number of factors contribute to the
technicdl-economic possibility of recycling the by-
products or waste produced, depending on the
tannery's internal organisdtion, but also on the local
availability of treatment or disposal facilities.
Optimised “waste supply chdins” can lead o as much as
75% of waste produced being sent for recycling.

Gestiunea deseurilor

Dupad cum arata Figura 21, tabacariile europene
produc, in medie, 2,14 kilograme de deseuri pentru fiecare
metru patrat de piele produsa. Aceasta cifrd ar putea
reprezenta o valoare aparent semnificativa pentru mediu,
insd trebuie sa se ia in considerare si managementul
general, sidestinatia finald a deseurilor de la tabacarii.

Greutatea pieilor bovine prelucrate ca piei fete
reprezinta doar aproximativ 20-25% din greutatea
pieilor brute care intra in tabdacarie. Unele tabacarii
produc si comercializeaza produse secundare (cum ar fi
spalturi) ca piei cu specificatii reduse. Tn alte cazuri,
produsele secundare sau deseurile provenite din
procesul de tabacire sunt folosite ca materie prima
pentru alte procese de productie. Numai o mica parte
din reziduurile ce deriva direct din pieile brute nu au o
utilizare secundara. Alte deseuri tipice din tabacarii
(ex.: namolurile generate in timpul tratamentelor de
epurare a apelor uzate) au fost in principal depozitate la
groapa de gunoi in trecut, dar astazi sunt dezvoltate
tehnologiile alternative. Catalogul European de
Deseuri (CED) ofera o clasificare corecta a deseurilor
provenite din operatiile de prelucrare a pieilor: 04 01
deseuridinindustria de pielarie (cu 10 subcategorii).

Produsele secundare, materialele reziduale si
deseurile sunt colectate si depozitate separat in tabacariile
europene. Unele cazuri nationale arata ca proportia de
materiale colectate si depozitate separat este foarte mare
(98% pentru ltalia). Colectarea si depozitarea separata
ajuta la pastrarea caracteristicilor tehnice ale diferitelor
materiale si, in consecinta, favorizeaza reutilizarea si
reciclarea. in afara de colectarea si depozitarea separatd a
diferitelor materiale reziduale, activitatile de gestionare a
deseurilor din tabacarii includ identificarea si selectarea
rutelor specifice si/sau a firmelor specializate de eliminare
a deseurilor, cu scopul de a reutiliza si/sau recicla
materiile secundare produse. O serie de factori
contribuie la posibilitatea tehnico-economica de
reciclare a produselor secundare sau a deseurilor
dar si de disponibilitatea la nivel local a instalatiilor de
tratare sau de eliminare. "Lanturile de aprovizionare cu
deseuri" optimizate pot conduce la reciclarea a pana la
75% din deseurile rezultate.
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Figure 21. Waste production per product unit
2010-2011 (kg/m?)
Figura 21. Deseuri generate pe unitate de produs
2010-2011 (kg/m?)

Air Emissions

The main parameters affecting air quality in
tanneries are Volatile Organic Compounds (VOC), Dust
and Hydrogen Sulphide. Moreover, the thermal
systems used to generate headt reledase a number of
pollutants during combustion, namely Nitrogen Oxides
(NOx), Sulphur Oxides (SOx), and, of course, Carbon
Dioxide (CO,). On this latter parameter, innovative and
very interesting sectoral approaches on Carbon
footprint have been described in a technical report
produced by UNIDO ("Ledther Cdrbon Footprint: findlly
d hdrmonised dpprodch?").

For emissions to the air, data provided by national
associations on the consumption of organic solvents per
product unit have been eldborated at Europedn level. In
Figure 23 it is shown how dverage data (43.36 g/m’) does
not differ very much from 2010 and 2011 annual values.
Moreover, Figure 23 shows the evolution of solvent
consumption compared to production in Arzignano, the
biggest tanning district in Europe over the period
1996/2011. The trend for solvent consumption has been
decreasing (-72%) from 1996 to 2011, as compared to
the output rates showninthefigure.
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Figure 22. Solvents consumption per product unit
2010-2011 (g/m’)

Figura 22. Consum de solventi pe unitate de produs
2010-2011 (g/m’)
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Emisiitn der

Principalii parametri care afecteaza calitatea
aerului Tn tabacarii sunt compusii organici volatili
(Cov), praful si hidrogenul sulfurat. Mai mult decat
atat, sistemele termice folosite pentru a genera caldura
emit o serie de poluantiin timpul arderii, si anume oxizi
de azot (NOx), oxizi de sulf (SOx) si, desigur, dioxid de
carbon (CO,). Tn privinta parametrului din urma,
abordari sectoriale inovatoare si foarte interesante
privind amprenta de carbon au fost descrise intr-un
raport tehnic elaborat de UNIDO ("Ledther Cdrbon
Footprint: findlly d hdrmonised dpprodch?").

Emisiile n der du fost elaborate pe baza datelor
furnizate de asociatiile nationale privind consumul de
solventi organici pe unitatea de produs. Figura 23
prezintd valoarea medie (43,36 g/m’) care nu difera
foarte mult de valorile anuale din 2010 si 2011. Mai
mult decat atat, Figura 23 prezinta evolutia consumului
de solventi, comparativ cu volumul de productie in
Arzignano, cel mai mare district de tabacarii din Europa
in perioada 1996-2011. Tendinta de consum de solvent
a fost in scadere (-72%) din 1996 pana in 2011, in
comparatie cu ratele de iesire prezentate in figura.
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Figure 23. Solvent consumption compdred with production 1996-2011 (%)
Figura 23. Consum de solventi in comparatie cu volumul de productie 1996-2011 (%)
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Environmental Costs

The environmental expenditures are defined in
the present document in accordance with Eurostat;
these are “expenses incurred to implement an action
whose main objective is to manage and protect the
environment...”. Associations contributing to the
realisation of this report, through direct interaction
with tanneries and other structures involved in the
environmental supply chdin (such as centralised
effluent treatment plants and waste management
operators) have been dble to collect, evaluate, estimate
and organise these data. In European tanneries, the
proportion of environmental expenditures of furnover
amountsto 4.3% (Figure 24). The indicator increased by
over 4% in one year. Considering the fact that common
values of industridl margins (EBDTA) for tanning
businesses seldom exceed 5%, the importance and
magnitude of the effort towdrds environmental
protection expended by European tanners, and the
impact on their international competitiveness versus
non-Europedan tanneries become evident. This
unbalanced pldying field provides unfdir and unethical
comparative advantages to certain international
competitors who follow much less sustainable
industrial practices. If this issue is not ddequately
addressed, it will continue producing negative effects
on the planet and on the European Leather sector that
is engdged in producing wealth, jobs and progress,
demonstrating virtuous conduct from an
environmental point of view. Environmental protection
should be rewarded rather than discouraged with
policies that allow “hiding the dust under the carpet” in
distant countries.

Expenses linked to good water management
represent almost 60% of total environmental costs in
Europe's tanneries. Activities for minimising water
consumption and purifying wastewater include the
development of effective water-saving techniques or
sophisticated float recycling processes (carried out
mainly by specidlised tanning technicidans, in
cooperation with chemical companies and machine
manufacturers), the management and maintenance of
in-house purification systems, and complidnce testing
and monitoring. One very important cost item, for
tanneries that delegate some phases of the water
purification process, is represented by the cost of the
externadl effluent tredtment service.

The costs reldted to specidlised services of waste
collection, transport, recycling and/or disposal

Costuride mediu

Cheltuielile de mediu sunt definite Tn prezentul
document in conformitate cu Eurostat. Acestea
reprezinta "orice cheltuiald suportata pentru punerea
in aplicare a unei actiuni al carei obiectiv principal este
de a gestiona si de a proteja mediul inconjurator...".
Asociatiile care contribuie la realizarea acestui raport,
prin interactiunea directda cu tabacariile si cu alte
structuri implicate Tn lantul de aprovizionare de mediu
(cum ar fi instalatii centralizate de tratare a efluentilor
si operatorii care gestioneaza deseurile) au reusit sa
colecteze, sa evalueze, sa estimeze si sa organizeze
aceste date. in tibaciriile europene, proportia
cheltuielilor de mediu din cifra de afaceri se ridica la
4,3% (Figura 24). Indicatorul a crescut cu peste 4%
intr-un an. Avand in vedere faptul ca valorile comune
ale marjelor industriale (EBDTA) pentru tabacarii
depdsesc rar 5%, importanta si amploarea efortului de
protectie a mediului depus de tabacarii europeni,
international fata de tabacariile non-europene devin
evidente. Acest dezechilibru ofera avantaje comparative
inechitabile si lipsite de eticd anumitor concurenti
internationali care urmeaza practici industriale mult mai
putin sustenabile. Daca aceasta problema nu este
rezolvata Tn mod corespunzator, va continua sa produca
efecte negative asupra planetei si asupra sectorului
european de pieldrie, care este implicat in realizarea de
bunastare, locuri de munca si progres, demonstrand un
comportament virtuos din punctul de vedere al
mediului. Protectia mediului ar trebui sa fie mai degraba
recompensata, decat descurajata cu politici care permit
"ascunderea prafului sub covor" intariindepartate.

Cheltuielile legate de buna gestionare a apei
reprezinta aproape 60% din costurile totale de mediu in
tabacariile europene. Activitdtile pentru minimizarea
consumului de apd si epurarea apelor uzate includ
dezvoltarea unor tehnici eficiente de economisire a apei
sau procedee sofisticate de reciclare a flotelor (realizate
in principal de catre tehnicieni pielari specializati, Tn
cooperare cu companiile chimice si producatorii de
utilaje), gestionarea si intretinerea sistemelor proprii de
purificare, precum si testarea conformitatii si
monitorizarea. Un element de cost foarte important,
pentru tdbacdriile care delega anumite faze ale
procesului de epurare a apei, este reprezentat de costul
serviciilor externe de tratare a efluentilor.

Costurile legate de serviciile specializate de
colectare, transport, reciclare si/sau eliminare a
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represent the largest share of environmental expenses
related to solid waste management. Other activities
carried out in tanneries representing significant
environmental expenses are: separate collection of
waste, management and maintenance of storage
areas, waste testing and characterisation,
administrative requirements related to waste

management (Figure 25).
2011
4,38

44
4,34
average
428 media m
422
2010
4,16 4 ’20

41

Figure 24. Incidence of environmental expenses
on turnover 2010-2011 (%)
Figura 24. Incidenta cheltuielilor de mediu
n cifra de afaceri 2010-2011 (%)

Europedn tanneries review continuously the
efficiency of their production processes, perform
dudits and undertake research into new, more efficient
technologies. One important dspect for tanneries
(possibly leading to further environmental costs) is
dctivity dimed at improving energy efficiency through,
for example, adoption of less energy intensive
techniques and gredter use of renewadble energy
sources.

All managerial activities diming at guaranteeing a
constant improvement of corporate environmental
performance - starting from full compliance with the
legislation in force - are included in the “other costs”
category.

Competition in the globalised ledather market will
be incredsingly affected by the way stakeholders
reward tanneries' environmental performances. All the
efforts sustdined in Europe over the years deserve to be
valued more by public authorities and better
incentivised through measures encouraging
environmentdl investments and implementing tax
credits in relation to the environmental expenses
incurred.
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19,50%

6,74%

58,38%

deseurilor reprezinta cea mai mare parte a cheltuielilor
de mediu referitoare la gestionarea deseurilor solide.
Alte activitati desfasurate in tdbacarii, reprezentand
cheltuieli semnificative de mediu sunt: colectarea
separata a deseurilor, gestionarea si intretinerea
zonelor de depozitare, testarea si caracterizarea
deseurilor, cerintele administrative legate de
gestionarea deseurilor (Figura 25).
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Figure 25. Distribution of environmental expenses
2010-2011 (%)
Figura 25. Distributia cheltuielilor de mediu
2010-2011 (%)

Tabacariile europene analizeaza in mod continuu
eficienta proceselor lor de productie, efectueaza audituri
si desfasoara cercetari in domeniul tehnologiilor noi, cu
eficienta crescuta. Un aspect important pentru tabacarii
(care poate duce la costuri suplimentare de mediu) este
activitatea care vizeaza Tmbunatatirea eficientei
energetice, de exemplu, prin adoptarea de tehnici care
consuma mai putina energie si utilizarea pe scarda mai
larga asurselor de energie regenerabile.

Toate activitatile de gestionare care vizeaza
garantarea unei imbunatatiri constante a performantei
de mediu a companiilor - incepand de la deplina
conformare cu legislatia Tn vigoare - sunt incluse Tn
categoria "alte costuri".

Concurenta pe piata globalizata a pielii va fi tot
mai afectatda de modul in care partile interesate
recompenseaza performantele de mediu ale
tabacariilor. Toate eforturile sustinute in Europa de-a
lungul anilor merita o apreciere mai mare din partea
autoritatilor publice, si o mai buna stimulare prin
masuri de incurajare a investitiilor de mediu si punerea
in aplicare a creditelor fiscale in ceea ce priveste
cheltuielile de mediu suportate.
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PRIORITIES FOR SUSTAINABLE TANNING

The information outlined below provides an
indication of the priorities that the dssocidtions
involved in the survey hadve identified, under the three
key elements representing the sustdinable
development paradigm: Economic, Environmental,
Social. The logical scheme is based on @ method defined
as “Gap Analysis”. It allows identification of the factors
that are strategic for the attainment of sectoral
sustainable growth objectives and the gap between the
performance of edch individual factor considered under
current circumstances and the optimum conditions that
canbereached underthe objectives set.

Economic

In general terms, from an economic point of view,
the sustdinable development of European tanneries
can only be achieved by “Remaining competitive and
dhead of competition”. When raw materials typically
represent some 50% of ledather production costs and
competitors in many third countries enjoy up to 40%
lower prices of local hides and skins through the
enforcement of unfair export restrictions, remaining
competitive on the global market becomes dlmost a
miracle. European tanneries are located in high cost
countries, where all industrial costs are far higher than
those in the most important non-European competitor
countries. In this context, Europedn leather production
historically positioned itself at the top end of the market,
constantly seeking to improve quality and to innovate its
offer o the market. In order to achieve this goal and o
remain present on the market there is a need for: Free
dnd fair dccess to raw madteridls; Reciprocity in the dccess
to ledther mdrkets; Improved dccess to findnce; Resedrch
dnd technologicdl development towdrds higher levels of
efficiency; Innovdtion dnd support for the development
of new products; Credting d customer dnd consumer
demdnd for ethicdlly produced, sustdindble products
with d low environmental impdct; Effective solutions
dgainst “social dnd environmentdl dumping”.

Environmental

At consumer level, tanning has not a brilliant
reputation with regard to environmental protection.
This perception contrasts with the technological
progress of European tanneries towards environmental
sustdinability that the industry has undertaken in

PRIORITATI PENTRU O INDUSTRIE DE
PIELARIE DURABILA

Informatiile prezentate mai jos oferd o indicatie a
prioritatilor pe care le-au identificat asociatiile
implicate in studiu, in cadrul celor trei piloni cheie care
reprezinta paradigma dezvoltarii durabile: economic,
ecologic, social. Schema logica se bazeaza pe o metoda
definita ca "Analiza GAP". Aceasta permite identificarea
factorilor care sunt strategici pentru atingerea
obiectivelor sectoriale de dezvoltare durabila si diferenta
dintre performanta individualad a fiecarui factor luat in
considerare Tn circumstantele actuale si conditiile
optime care pot fiatinse prin obiectivele stabilite.

Economic

Tn termeni generili, din punct de vedere economic,
dezvoltarea durabild a tabacariilor europene poate fi
realizatda numai "ramanand competitivi si cu un pas
fnaintea concurentei". Atunci cand materiile prime
reprezinta de obicei aproximativ 50% din costurile de
productie a pielii, iar concurentii din multe tari terte se
bucura de preturi cu pana la 40% mai mici la pieile brute
locale prin aplicarea restrictiilor neechitabile la export, sa
ramai competitiv pe piata mondiala este aproape un
miracol. Tabacariile europene sunt situate in tari cu
costuri ridicate, unde toate costurile industriale sunt
mult mai mari decat in cele mai importante tari
concurente non-europene. In acest context, productia
europeana de piele s-a situat, din punct de vedere istoric
la varful pietei, cautand in permanenta sa
imbunatateasca calitatea si sa lanseze oferte inovatoare
pe piata. Pentru a atinge acest obiectiv si pentru a
ramane prezenta pe piata sunt necesare: accesul liber si
echitabil la materii prime; reciprocitate in accesul la
pietele de piele; dcces mai bun la finantare; cercetare si
dezvoltare tehnologicd orientate spre eficientd inaltd;
inovare si sprijin pentru dezvoltarea de produse noi;
crearea, in randul clientilor si consumatorilor, a cererii
pentru produse sustenabile fabricate conform unor
norme etice, cu impdct redus dsuprd mediului; solutii
eficiente impotriva “dumping-ului social si de mediu”.

Ecologic

La nivel de consumator, tabacirea nu are o
reputatie stralucitd Tn ceea ce priveste protectia
mediului. Aceasta perceptie este in contrast cu progresul
tehnologic al tabacariilor europene spre durabilitate
ecologicd, pe care |-a abordat industria in vremurile
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modern times. Environmental improvements have been
deployed mainly to guarantee compatibility of industrial
production with civic requirements in the communities
where tanneries were present but are becoming
incredsingly important ds @ marketing tool dimed at
orientating consumers' purchasing decisions. In
particuldr, the Iast 50 yedrs, Europeadn tanners have
produced 3astonishing environmental achievements,
through active cooperation of all the actors in the
technological supply chain. Tanneries of today consume
less water, less energy and have substituted dangerous
chemicals. They tredt their wastewater efficiently and
recover and recycle most of their organic waste. Further
technological development, combined with innovation
in environmental communication and harmonisation of
international standards on product environmental
footprint rules are necessary to guarantee the
sustdinable development of tanneries in generdl and the
Europedn sector in particuldar. Some key priorities
identified are therefore linked with environmental
footprinting, with process techniques and with end of
pipe technologies: Identification of dppropriate dnd
hdrmonised methodologies regdrding Life Cycle
Assessment — Cdrbon/Water Footprint; Implementdtion,
ds dppropridte, of Ecodesign within the whole ledather
vdlue chdin; Optimisdtion of wdter use dnd wdstewdter
mdndgement; Improved levels of energy efficiency;
Wadste minimisdtion through incredsed reuse dnd
recycling of by-products; Stdnddrds dnd reguldtions
rewdrding environmentdl performdnce.

Social

Under the aspect of the Social pillar of
sustainability, the tanning industry, again, has different
“stakeholder specific” implications, leading to various
development strategies. Local communities, social and
environmental NGOs, workers and their trade unions,
pupils, students and apprentices, are examples of
stakeholders that interact with tanneries and can have
an impact on their development. When tanneries are
dggregated in industrial districts (3s it is the case for the
majority of companies in southern Europe), the wealth
of the territories mostly depends on ledther. Recent
multi-stakeholder engagement experiences have
shown their effectiveness in identifying dialogue
platforms to discuss social (and environmental) issues
related to ledther production. However, more work is
required, in particular on the following topics: animal
welfdre stewdrdship prdctices; efficient local raw
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moderne. Tmbunétitirile s-au desfisurat, in principal,
pentru a garanta compatibilitatea productiei industriale
cu cerintele civice in comunitatile in care au fost prezente
tabacariile, insa devin din ce Tn ce mai importante ca
instrument de marketing care vizeaza orientarea
deciziilor de cumpérare ale consumatorilor. In special, in
ultimii 50 de ani, tabacarii europeni au obtinut realizari
de mediu uimitoare, prin cooperarea activa a tuturor
actorilor din lantul de aprovizionare tehnologica.
Tabacariile de astazi consuma mai putina apa, mai putina
energie si au Tnlocuit produsele chimice periculoase.
Trateaza apele uzate in mod eficient, recupereaza si
recicleaza cea mai mare parte a deseurilor organice.
Dezvoltarea tehnologica avansata, combinatda cu
inovatia Tn comunicarea de mediu si armonizarea
standardelor internationale privind amprenta
produselor asupra mediului sunt necesare pentru a
garanta dezvoltarea durabila a tabacariilor in general si,
in special, a celor din sectorul european. Unele dintre
prioritatile cheie identificate sunt, prin urmare, legate de
amprenta asupra mediului, cu tehnici de procesare si cu
tehnologii de depoluare Ia final de proces: identificarea
metodologiilor adecvate si armonizate cu privire la
analiza ciclului de viatd (LCA) —amprenta de carbon/apd;
implementarea, dupd caz, a ecodesign-ului in cadrul
intreguluilant valoric al pielii; optimizdred consumului de
apd si gestiunea apelor reziduale; niveluri de eficientd
energeticd imbundtdtite; reducerea la minimum a
deseurilor prin reutilizarea si reciclarea produselor
secundare; standarde si reglementdri care sd
recompenseze performanta de mediu.

Social

Sub aspectul pilonului social al sustenabilitatii,
industria de pielarie are diferite implicatii "specifice
factorilor interesati, ceea ce duce la strategii de
dezvoltare diferite. Comunitatile locale, ONG-urile
sociale si de mediu, muncitorii si sindicatele lor, elevii,
studentii si ucenicii sunt exemple de factori interesati
care interactioneaza cu tabacariile si pot avea un impact
asupra dezvoltarii lor. Atunci cand tabacariile sunt
agregate in districte industriale (cum este cazul pentru
majoritatea companiilor din sudul Europei), bunastarea
teritoriilor depinde Th mare masura de aceste tabacarii.
Experientele recente legate de participarea mai multor
factori interesati au demonstrat eficacitatea acestora in
identificarea platformelor de dialog pentru a discuta
aspectele sociale si de mediu legate de productia de
piele. Cutoate acestea, sunt necesare mai multe eforturi,
in special, in privinta urmatoarelor teme: practici de
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materidl sourcing; imdge building dnd dttrdctiveness of
the sector to new generdtions; Corpordte Socidl
Responsibility brdanding; Skills development dnd the
support of first cldss educdtion dnd trdining dat sector
level.
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THE MECHANICAL PROPERTIES OF ETHYLENE-VINYL-ACETATE COPOLYMER/TRIALLYLCYANURATE MIXTURE CROSS-LINKED BY ELECTRON BEAM AND
MICROWAVE PROCESSING
ABSTRACT. In this study, the effect of the polyfunctional monomer tridllylcyanurate on the mechanical properties of the ethylene-vinyl acetate copolymer cross-
linked by electron bedam and microwave processing wds investigated. The control samples were obtdined by cross-linking with dibenzoyl peroxide. The results show
an improvement of mechdnical properties for sdmples cross-linked by irrddiation. KEYWORDS: ethylene-vinyl-dcetate-copolymer, tridllylcyanurate, cross-linking,
irradiation.

PROPRIETZ\]'ILE MECANICE ALE AMESTECULUI DE COPOLIMER ETILEN VINIL ACETAT / TRIALIL CIANURAT RETICULAT CU FASCICUL DE ELECTRONI SI
MICROUNDE
REZUMAT. Tn &cest studiu & fost investigit efectul monomerului polifunctiondl trialil cidnurét dsupra proprietatilor mecinice dle copolimerului etilen vinil dcetat
reticulat cu fascicul de electroni si microunde. Probele martor du fost obtinute prin reticuldre cu peroxid de benzoil. Rezultatele drata o imbunatatire a proprietatilor
mecanice dle probelor reticuldte priniradiere.
CUVINTE CHEIE: copolimer etilen vinil acetat, tridlil cidnurat, reticuldre, irddiere.

LES PROPRIETES MECANIQUES DU MELANGE COPOLYMERE ETHYLENE-ACETATE DE VINYLE / TRIALLYL CYANURATE RETICULE AU FAISCEAU D'ELECTRONS ET
MICRO-ONDES
RESUME. Dins cette étude on & exdminé I'effet du monomere polyfonctionnel tridllyl cydnurate sur les propriétés mécaniques de I'éthylene-acétite de vinyle
réticulé par faiscedu d'électrons et micro-ondes. Les échantillons témoins ont été obtenus par réticulation du peroxyde de benzoyle. Les résultats montrent une
amélioration des propriétés mécaniques des échantillons réticulés parirradiation.
MOTS CLES: copolymeére éthyléne-dcétite de vinyle, tridllyl cydnurate, réticuldtion, irrddistion.

INTRODUCTION

Radiation curing has historically been used as an
dlternative to peroxides in applications where the
curatives themselves or side-products of vulcanization
dre viewed as impurities in the final product. Peroxide
cure progresses through a3 series of radical
intermedidtes, each of which cdn undergo side
reactions which may not necessarily contribute to
crosslink density. Radiation cure, on the other hand,
has been promoted as a cledner and more
homogeneous cure process. Electron beam (EB)
irradiation has been used in the wire and cable industry
for longer than 30 yedrs and dpplied to a wide range of
commodity and specialty elastomers. A survey of the
types of elastomers susceptible to radiation curing is

INTRODUCERE

De-a lungul timpului, vulcanizarea cu radiatii s-a
folosit ca alternativa 13 utilizarea peroxizilor in
aplicatiile in care agentii de vulcanizare insisi sau
produsele secundare ale vulcanizarii sunt considerate
impuritati in produsul final. Vulcanizarea cu peroxid
progreseaza printr-o serie de radicali intermediari,
fiecare dintre acestia putand suferi redctii secundare
care nu contribuie neaparat 13 densitatea de reticulare.
Pe de alta parte, vulcanizarea cu radiatii s-a promovat
ca un proces mai curat si mai omogen. Iradierea cu
fascicul de electroni accelerati (EA) este utilizata in
industria de producere de cabluri si conductoare de
mai mult de 30 de ani si aplicata unei game largi de
elastomeri pentru bunuri de consum sdu pentru
produse specializate. Exista un studiu al tipurilor de

' Correspondence to: Gdbrield CRACIUN, Nétiondl Institute for Ldser, Pldsmd dnd Rddidtion Physics, Electron Accelerdtors Ldbordtory, #409 Atomistilor St.,

077125 Mdgurele, Romdnid, emdil: gabrield.crdciun@inflpr.ro
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available, as are review articles describing the electron-
beam curing of commercidlly significant grades [1-3].
Variables such as radiation dosage and the effect of
polymer microstructure and chemical additives on the
efficiency of electron beam cure have been studied.
Some researchers [4, 5] studied radiation-induced
cross-linking in thermoplastic elastomers based on
ethylene-propylene rubber (EPDM) and polyethylene
(PE) or polypropylene (PP) plastics.

EB vulcanization hds demonstrated extremely
positive results compared to the conventional curing
system such as: no polymer degradation due to high
temperature as EB cross-linking occurs at room
temperature; no oxidative degeneration in polymers as
observed in classical cross-linking; direct cross-linking
by C-C linkage by EB; extremely strong bonds; high
degree of cross-linking; extremely short curing cycles;
zero blooming effects; extremely high tensile strength;
extremely high resistance to compression set;
extremely high resistance to oils, gredse, lubricants;
high improvement of accelerated ageing properties;
very high productivity; perfect process for thin
products, lower material waste [6, 7].

Modification of thermoplastic and rubbery
materidls by EB and microwave (MW) radiations is a
potential method for the development of new
materidls like polymers and composites. Interaction
between edch of these two physical systems, EB and
MW, with 3 substdance has revedled their ability for
changing physical and chemical proprieties of the
treated substance. Therefore, the physical and
chemical effects of EB and MW radiations have
generated a particular interest, resulting in a wide
range of industridl applications of the new obtained
materials with improved characteristics.

Ethylene vinyl acetate (EVA) copolymers dare
randomly structured polymers which offer excellent
ozone resistance, wedther resistance, and excellent
mechanical properties. EVA is one of the widely used
polymer as a cable insulator. But new applications have
now been developed and EVA has been recognized as
an oil resistant material, which can be used for
dutomotive applications, such as gaskets, seals, and
hoses [8, 9]. EVA is available as a plastic, thermoplastic
elastomer, and rubber type, depending on the vinyl
dcetate (VA) content in the copolymer. For instance,
EVA contdining 28% VA is @ thermoplastic elastomer,
and 50% VAis a rubbertype[9, 10].

elastomeri care permit vulcanizarea cu radiatii, precum
si articole cdre trec in revista tratamentele cu fascicule
de electroni de calitate semnificativa din punct de
vedere comercial [1-3]. S$-du studiat variabile precum
doza de radiatii, efectul microstructurii polimerului si
aditivilor chimici asupra eficientei tratamentului cu
fascicul de electroni. Unii cercetatori [4, 5] du studiat
reticulared indusa de radiatii 13 elastomerii
termoplastici pe baza de cauciuc EPDM si polietilena
(PE) sau materidle plastice din polipropilena (PP).

Vulcanizareda cu EA a condus |3 obtinerea de
rezultate pozitive comparativ cu sistemele
conventionale, cum ar fi: nu se produce degradarea
polimerilor din cauza temperaturii ridicate, deoarece
reticuldrea cu EA are loc 1a temperatura camerei; nu se
produce degenerdrea oxidativa in polimeri, asa cum s-a
observat in reticuldarea clasica; reticulare directa a
legaturilor C-C; legaturi extrem de puternice; grad inalt
de reticulare; cicluri de tratare foarte scurte; zero efecte
de exsudare; rezistenta mare la rupere; rezistenta mare
I3 compresie; rezistentd extrem de ridicatd la uleiuri,
grasimi, lubrifidnti; proprietati de Tmbatranire mul
imbunatatite; productivitate foarte mare; proces perfect
pentru produse subtiri; putine deseuri de material [6, 7].

Modificarea materidlelor termoplastice si
cauciucurilor priniradiere cu EA si microunde (MU) este
o metoda prin care se pot obtine noi materiale, cum ar
fi polimeri si compozite. Studiul interactiunii acestor
doud sisteme fizice, EA si MU, cu o substanta a
demonstrat capacitatea acestora de a modifica
proprietatile fizice si chimice dle substantei tratate. Prin
urmare, efectele fizice si chimice ale iradierii cu EA si
MU 3u suscitat un interes deosebit, rezultdnd o gama
larga de aplicatii industridle a noilor materidle cu
caracteristiciilmbunatatite astfel obtinute.

Copolimerii de tip etilen vinil acetat (EVA) sunt
polimeri structurati dleator, cu rezistenta la ozon si
conditii climaterice deosebite, dar si cu proprietati
mecanice excelente. EVA este unul dintre polimerii
utilizdti pe scard l3rgs cd izoldtor pentru cabluri. Tnsd, in
momentul de fata, s-au dezvoltat noi aplicatii, iar EVA a
fost recunoscut ca un material rezistent 1a uleiuri si care
poate fi, deci, folosit |a realizarea garniturilor,
etansarilor si furtunurilor inindustria de automobile [8,
9]. EVA este disponibil ca eldstomer plastic sau
termoplastic sau sub forma de cauciuc, in functie de
continutul de acetat de vinil (VA). Spre exemplu, cand
contine 28% VA, EVA este elastomer termoplastic, iar
cand contine 50% VA, este cauciuc [9, 10].
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An important stdge in the EVA processing
technology is cross-linking. It consists in introducing
cross-linking bridges between macromolecules, thus
leading to a significant improvement of thermal and
dimensional stability of products. Since it has a fully
saturated backbone, EVA does not crosslink by means
of sulfur. They have to be cured radically by means of
peroxides or high-energy radiation [9].

Reported results suggest that adppropriate
polyfunctional monomers - PFMs (co-dgents) in
polymer matrix [11, 12] can be used to obtain desired
rubber physical properties at lower irradiation doses [9,
13, 14]. Co-agents are multi-functional organic
molecules which are highly reactive towards free
radicals [15]. They are used as reactive additives to
boost the vulcanization efficiency [16]. The most used
co-agents dare molecules with maleimide groups,
(meth)acrylate groups, or allylic groups [17], but
polymeric materials with a high vinyl content, i.e. 1,2-
polybutadiene, can dlso act as co-agents.

The co-agents can be divided into two groups:

e Typel, which generates addition and hydrogen
abstraction redctions: these co-agents consist of rather
polar molecules with a low molecular weight and
activated double bonds. Their main characteristic is
that they are highly reactive towards radicals, so scorch
takes place very fast, which sometimes can be a
disddvantage [15]. By using this kind of co-agents not
only the rate of cure is increased, but also the crosslink
density or state of cure. A disadvantage that may be
present when using this type of co-agentsis that, due to
polarity, the compatibility of these co-agents with the
polymer matrix is limited [18]. Some examples of Type |
co-agents dre: dcrylates, methacrylates, bismaleimides
andzincsalts.

e Type Il, which generdtes addition redctions:
these co-agents are, in general, less polar molecules,
which form more stable free radicals, so scorch does
not take place as fast as with the previous type of co-
agents. The use of these co-agents leads to an increase
in crosslink density of the vulcanisate but, unlike Type |,
they are not capable of increasing the cure rate. Due to
their low polarity, these co-agents have a good
compatibility with many elastomers. Some examples of
Type Il co-agents are: high-vinyl 1,2-polybutadiene,
divinylbenzene, allyl esters of cyanurates,
isocyanurates and sulphur.
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O etapa importanta in tehnologia de procesare a EVA
este reticulared. Acedsta consta in intfroducerea puntilor
de legatura reticuldte intre macromolecule, ceea ce duce
Ia o Tmbunatatire semnificativa a stabilitatii termice si
dimensionadle a produselor. Datorita structurii de baza
complet saturate, EVA nu reticuleaza prin intermediul
sulfului. De aceed, trebuie tratat prin intermediul
peroxizilor sdu aradiatiilor de energieinalta [9].

Rezultatele raportate sugeredaza ca monomerii
polifunctionali adecvati - MP (co-agenti) din matricea
polimerului [11, 12] pot fi utilizati pentru a obtine
proprietatile fizice dorite dle cauciucului |Ia doze mai
mici de iradiere [9, 13, 14]. Co-agentii sunt molecule
organice multifunctionale extrem de redctive fata de
radicalii liberi [15]. Acestia sunt folositi ca aditivi
reactivi pentru a creste eficienta vulcanizarii [16]. Cei
mai utilizati co-agenti sunt moleculele cu grupari
maleimide, (met)acrilate sdau alilice [17], dar si
materialele polimerice cu un continut ridicat de vinil,
adica 1,2-polibutadiena, pot actiona drept co-agenti.

Co-agentiisunt de douatipuri:

e Tipul I, care genereaza redctii de aditie si de
captare a hidrogenului: acestia prezinta, mai degraba,
molecule polare cu o greutate moleculara mica si
legaturi duble activate. Caracteristica lor principala
este aceead ca sunt foarte reactivi fata de radicali, prin
urmare, prevulcanizared are loc fodrte rapid, ceea ce
uneori poate fi un dezavantaj [15]. Prin utilizarea
dcestui tip de co-agenti, creste nu doar rata de tratare,
ci si densitatea de reticuldre. Un dezdvantaj care poate
dparea atunci cand se utilizeaza acest tip de co-agenti
este dceld ca, datorita polaritatii, compatibilitatea
dcestora cu matricea polimerica este limitata [18].
Cateva exemple de co-agenti de tip | sunt acrilatii,
metacrilatii, bismaleimidele sisarurile de zinc.

e Tipulll, care genereaza redctii de aditie: acesti
co-agenti sunt, in general, molecule mai putin polare
care formeaza radicali liberi mai stabili, astfel Tncat
prevulcanizarea nu are loc 13 fel de rapid ca in cdzul
precedent. Utilizarea acestor co-agenti conduce 13 o
crestere a densitatii de reticuldre, dar, spre deosebire
de tipul I, acestia nu sunt capabili de a creste rata de
tratare. Datorita polaritatii lor reduse, acesti co-agenti
du o buna compatibilitate cu multi elastomeri. Cateva
exemple de co-agenti de tip Il sunt: 1,2-polibutadiena
cu continut Tnalt de unitati de vinil, divinilbenzenul,
esterii de alil ai cianurii, isocianurile si sulful.




G. CRACIUN, D. IGHIGEANU

In this study, the effect of the polyfunctional
monomer tridllylcyanurate (TAC) on the mechanical
properties of the ethylene-vinyl acetate copolymer
cross-linked by EB and MW processing was investigated.

EXPERIMENTAL

Materials

All rdw materials used in the experiments: (1)
Elvax 260 EVA copolymer (27.8% wt% VA content, flow
index (MFI) 5.5 g/10 min at 190°C and 2.16 kg load), (2)
Irganox 1010 antioxidant, (3) Perkadox 14-40B
dibenzoyl peroxide (1.60 g/cm’ density, 3.8% &ctive
oxygen content, 40% peroxide content, pH 7) d&s
vulcdnizing dgent for classical vulcanization and (4)
polyfunctional monomers such as ftriallylcyanurate
Luvomdxx TAC DL 70 (26% percentage of ash, density
1.34 g/cm’, 30% é&ctive synthetic silicd), were used
directly without purification.

Preparation of the Samples

Blends were prepared on an electrically heated
l[aboratory roller mill. The blend constituents were
added in the following sequences and amounts: 100
phr EVA, 3 phr (three parts to 100 parts of rubber) TAC
and 1 phrlirganox 1010. Process varidbles: temperature
70 + 5°C, friction 1:1.1 and total blending time 5 min.
Plates required for physico-mechanical tests have been
made by compression molded, using an electrically
heated hydraulic press, at a temperature of 120°C,
pressure of 150 MPa for 5 min {o obtain sheets with
dimensions of 11.5x11.5x0.2 cm. Dibenzoyl peroxide
vulcanized samples were prepared similarly with the
experimental ones, but with the following
specifications: 8 phr of dibenzoyl peroxide as
vulcanizing dagent was added and the blend
vulcanization was achieved in a hydraulic press at 160°C
and pressure of 150 MPa.

Experimental Installations and Sample Irradiation

EB and combined EB and MW (EB+MW)
irradiation experiments were carried out with an
experimental arrangement consisting mainly of the
following units: an electron linear accelerator of 6.23

v

in &cest studiu & fost investigdt efectul
monomerului polifunctional tridlil cidnurdt (TAC)
dsupra proprietatilor mecanice ale copolimerului de tip
EVAreticulat prin procesdrea cu EA si MU.

PARTEA EXPERIMENTALA

Materiale

Materiile prime utilizate in experimente au fost
urmatoarele: (1) copolimerul EVA Elvax 260 (27,8% wt%
vinil dcetat, indice de curgere (MFI) 5,5g/10 min 13 190°Cssi
sarcina 2,16 kg), (2) antioxidant Irganox 1010, (3) peroxid
de benzoil Perkidox 14-40B (densitite 1,60 g/cm’,
continut de oxigen activ 3,8%, continutul de peroxid 40%,
pH-ul 7), utilizat ca agent de vulcanizare pentru vulcanizare
clasica si (4) monomeri polifunctiondli, cum ar fi
tridlilcianuratul Luvomaxx TAC DL 70 (26% cenusa,
densitdte 1,34 g/cm’, 30% dioxid de siliciu &ctiv sintetic).
Toate aufost utilizate direct, fara purificare.

Prepararea probelor

Amestecurile s-au redlizat prin tehnica
dmestecarii pe un valt de laborator cu fincalzire
electrica. Pentru obtinerea acestora s-au adaugat
urmatoarele constituente, astfel: 100 phr EVA, 3 phr
TAC (trei parti 1a 100 parti de cauciuc) si 1 phr Irganox
1010. Variabilele de proces au fost urmatoarele:
temperatura de 70  5°C, frictia 1:1,1 si timpul total de
dmestecare de 5 minute. Placile necesdre pentru
redlizarea testelor fizico-mecanice s-au obtinut cu
djutoruluneiprese hidraulice, Ia temperatura de 120°C,
presiunea de 150 MPa, dimensiunead lor finala fiind
11,5x11,5x0,2 cm. Probele vulcanizate cu peroxid de
benzoil s-au preparat similar cu cele obtinute pentru afi
iradiate, cu urmatoarea diferenta: s-au adaugat 8 phr
peroxid de benzoil ca agent de vulcanizare, iar probele
s-au vulcanizat intr-o presa hidraulica Ia temperatura
de 160°Csi presiunea de 150 MPa.

Instalatia experimentala si iradierea probelor

Experimentele de iradiere separdata cu EA si
combinata, cu EA si MU, s-au realizat utilizand o
instalatie experimentala avand urmadtoarele
componente si caracteristici: un accelerator liniar de
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MeV dnd 75 mA (ALIN-10), and & microwdve oven
properly electrically and mechanically modified,
operating at 2.45 GHz and having varidble microwave
power. The ALIN-10 electron accelerator was built in
Romania, at National Institute for Lasers, Plasma and
Radiation Physics, Electron Accelerator Laboratory,
Bucharest. The optimum values of the EB peak current
I, and EB energy E, to produce mdaximum output
power P, for a fixed pulse duration , and repetition
frequency f,, are as follows: E.,=6.23 MeV; I,,=75 mA;
P, =164 W (f, = 100 Hz, ., = 3.5 5). The EB effects are
related to the absorbed dose (D) expressed in Grdy orJ
kg™ dnd dbsorbed dose rite (D*) expressed in Gy s” orJ
kg” s*. The MW effects dre reldted to SAR (Specific
Absorption Rate, expressed in W. kg') which is
equivalent to D* and SA (Specific Absorption,
expressed in J. kg') which is equivilent to D. For EB &nd
EB+MW treatments, the rubber sheets were cut in
rectangular shapes of 0.1 x 0.03 m and covered with
polyethylene foils o minimize oxidation. Sandwiches
consisting of ten layers of materidl were irradiated
under atmospheric conditions and at room
temperature of 25°C.

Laboratory Tests

Tensile strength and tearing strength tests were
carried out with a Schopper strength tester at a testing
speed of 460 mm/min, using dumb-bell shaped
specimens according to 1SO 37/2005, and on angular
test pieces (type Il) dccording to SR EN 12771/2003,
respectively. Hardness was measured with a hardener
tester according to I1SO 7619-1/2004 using 6 mm thick
samples. Elasticity was evaluated with a Schob type test
machine dccording to 1ISO 46662/1986 using 6 mm thick
samples.

RESULTS AND DISCUSSIONS

The EB and EB+MW curing dpplied to the EVA
rubber is based on our previously reported research
results [14, 19-22] which demonstrate an important
reduction of EB dbsorbed dose by ddditional use of MW
to EB energy. PFMs are used in the polymeric material
in order to reduce the cross-linking required dose [23,
24]. They interact with the polymer and produce a
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electroni avand energia de 6,23 MeV si curentul mediu
de fascicul de 75 mA (ALIN-10) si un cuptor de
microunde cu putere variabila, modificat electric si
mecanic, operand |a 2,45 GHz. Acceleratorul liniar de
electroni ALIN-10 a fost construit in Laboratorul
Acceleratori de Electroni din cadrul Institutului
National de Fizica Laserilor, Plasmei si Radiatiei din
Bucuresti, Romania. Valorile optime pentru curentul de
varf |, si energia E,, dle electronilor accelerati pentru
care se obtine puterea maxima de fascicol P,, pe o
duratafixd a pulsului ., si o frecventa de repetitie f,, sunt
urmatoarele: E,, =6,23 MeV; I,,=75mA; P,, =164 W (f,,
=100Hz, ., =3.55). Efectele electronilor dccelerati sunt
legdte de doza de iradiere (D) exprimata in Grdy sauJ kg
*si debitul dozei de irddiere (D*) exprim&t in Gy s* sdu J
kg™ s". Efectele microundelor sunt legite de SAR (rata
de &bsorbtie specificd, exprimata in W. kg™) cire este
echivalenta cu D. Probele de cauciuc supuse iradierii cu
EA sau EA+MU s-3du taiat in forma dreptunghiulara cu
dimensiunile de 0,1 x 0,03 m si s-du acoperit cu folie de
polietilena pentru a minimiza oxidarea. Ele s-au iradiat
sub forma de sendvis continand cate zece probe, I3
presiune atmosferica sila temperatura camerei (25°C).

Teste de laborator

Rezistenta |a rupere si rezistenta 1a sfasiere s-au
determinat cu un tester de tip Schopper |3 o viteza de
testare de 460 mm/min, pe epruvete in forma de haltera
conform 1SO 37/2005, respectiv pe epruvete unghiulare
(tip 1) conform SR EN 12771/2003. Duritdtea s-a
determinat cu ajutorul unui tester de duritate pe probe
cu grosimea de 6 mm, asa cum prevede standardul ISO
7619-1/2004. Elasticitatea a fost evaluata cu aparat de
testare Schob utilizand epruvete cu grosimea de 6 mm,
conform1SO 46662/1986.

REZULTATE SI DISCUTII

Tratamentele cu EA si EA+MU aplicate cauciucului
de tip EVA au |a baza rezultate anterioare [14, 19-22],
care au demonstrat o reducere semnificativa a dozei de
EA datorita utilizarii aditionale a MU in tratamentele
combinate. Monomerii polifunctionali sunt utilizati in
materidlul polimeric pentru a reduce doza necesara
producerii reticularii [23, 24]. Ei interactionedza cu
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network structure at small doses becduse of their
higher reactivity [23, 25]. This network structure is
responsible for the improvement of mechanical
properties. The most efficient polyfunctional monomer
for ethylene vinyl acetate copolymer blends has been
tridllylcyanurate (TAC) [9]. Polyfunctional monomers
are effective on modification of elastomeric material by
cross-linking. It is suggested that the redction be
depicted ds a two step process: step 1, rapid initial
polymerization of the polyfunctional monomer, and
step 2, reaction of the polymerized polyfunctional
monomer with eldstomeric material chains to which it
eventuadlly binds, forming a cross-linked eldastomeric
material-polyfunctional monomer network [26].

Andlyzing the mechanical characteristics of the EA
and EA+MW cross-linked samples compared with
those cross-linked with peroxide, it can be observed
that elasticity, 100% elastic modulus and elongation at
bredk do not show significant changes by EB or EB +
MW irradiation.

Eldsticity (Figure 1) decredses with EB irrddiation
dose incredse (by 5% for 60 Gy and 10% for 80 Gy) and
the same type of result was observed for combined
EB+MW irrdadiation: eldsticity decreases by 17.5% for
60 Gy +55' and 20% for 80 Gy+72', respectively.
Eldsticity has a negative variation with irradiation dose
increasing. The obtained values are lower than those
obtained by cross-linking with peroxide.

polimerul conferindu-i acestuia o structura de retes,
chiar si in doze mici, datorita reactivitatii puternice [23,
25]. Aceasta structura de retea este responsabild
pentru imbunatatired proprietdtilor mecanice. Cel mai
eficient MP utilizat pentru amestecurile copolimerice
de tip EVA este trialil cianuratul (TAC) [9]. Monomerii
polifunctionali sunt eficienti pentru modificarea
materiadlului elastomeric prin reticulare. Redctia poate
fi descrisd ca producandu-se in doud etape: etapa 1, in
care loc initial o polimerizare rapida a MP si etdpa 2, in
care se produce reactia dintre MP polimerizat si
l[anturile elastomerului cu care se ledaga in cele din
urma, rezultdnd o retea de tip eldastomer reticulat-
monomer polifunctional [26].

Analizand caracteristicile mecanice ale probelor
reticulate cu EA si EA+MU, comparativ cu cele reticulate
cu peroxid de benzoil, se poate observa ca elasticitatea,
modulul 100% si elongatia |a rupere nu au suferit
modificari semnificative priniradiere cu EA sau EA+MU.

Eladsticitated (Figura 1) scade cu cresterea dozei de
EA (cu 5% pentru 60 Gy si 10% pentru 80 Gy), aceedsi
comportare observandu-se si in cazul tratamentului
combinat EA+MU: elasticitatea scade cu 17,5% pentru
60 Gy +55' si 20% pentru 80 Gy+72'. Eldsticitatea
prezinta o variatie negativa la cresterea dozei de
iradiere. Valorile obtinute pentru aceasta sunt mai mici
decat cele obtinute pentru probele reticuldte cu
peroxid de benzoil.

ol

Elasticity, %
Elasticitate, %

control samples
probe de control

EVA+TAC EVA+TAC

Figure 1. The EB and EB+MW effect on eldsticity of the EVA/TAC samples
(EB: 6.23 MeV, D* = 4.2 kGy/min; MW: 2.45 GHz, SAR = 2 kW/kg)
Figura 1. Efectul tratamentelor cu EA si EA+MU asupra elasticitatii probelor de EVA/TAC
(EA: 6,23 MeV, D* = 4,2 kGy/min; MU: 2,45 GHz, SAR = 2 kW/kg)

Leather and Footwear Journal 13 (2013) 1




MECHANICAL PROPERTIES OF EVA COPOLYMER/TRIALLYLCYANURATE MIXTURE CROSS-LINKED BY ELECTRON BEAM AND MICROWAVE PROCESSING

Also, 100% eldstic modulus (Figure 2) decreases
by 9.75% for both 60 Gy and 80 Gy irradiation dose, and
by 26.82% for 60 Gy +55' and 80 Gy+72' irradidtion
doses, respectively, thus decreasing the stiffness of
samples. The modulus depends directly on the number
of closed loops in the network, or in other words, it
depends on a perfect cross-linking network or network
with nochdinend[9].

45

De dasemenea, modulul 100% (Figura 2) scade cu
9,75% atat pentru iradiereda cu 60 Gy, cat si pentru
iradierea cu 80 Gy, respectiv cu 26,82% in cazul
iradierilor combindte de 60 Gy +55' si 80 Gy+72',
scazand astfel rigiditatea probelor. Modulul depinde
direct de numarul de bucle inchise din retea sau, cu alte
cuvinte, depinde de perfectiunea retelei [9].

4,0 4

3,54

3,0 4

ol

1,0 4

100% elastic modulus, N/mm o
Modulul 100%, N/mm*

0,54

0,0

control samples

probe de control

EVA+TAC

EVA+TAC

Figure 2. The EB and EB+MW effect on 100% elastic modulus of the EVA/TAC samples
(EB: 6.23 MeV, D* = 4.2 kGy/min; MW: 2.45 GHz, SAR = 2 kW/kg)
Figura 2. Efectul tratamentelor cu EA si EA+MU asupra modulului 100% &l probelor de EVA/TAC
(EA: 6,23 MeV, D* = 4,2 kGy/min; MU: 2,45 GHz, SAR = 2 kW/kg)

The tensile strength (Figure 3) increased by EB and
EB+MW irradiation. At @ dose of 60 Gy, the tensile
strength incredses from 6.2 N/mm’ to 14.5 N/mm’
(EVA/TAC cross-linking with dibenzoyl peroxide), and to
16.9 N/mm’ by the &ddition of 55' of microwédve (6
Mrad+55'). When irradiation dose increases to 80 Gy,
the ftensile strength registers a smaller increase,
compared to the control simple: from 6.2 N/mm’t09.6
N/mm’ (EVA/TAC cross-linking with dibenzoyl
peroxide), and to 12.8 N/mm’ by the dddition of 72'of
microwdve (8 Mrad+72'). The reduction of tensile
strength at higher dose (80 kGy and 80 kGy + 72')
compadred with samples irradiated with 60 Gy and 60
Gy+55', can be assigned to scission redctions that
generally occur in competition with cross-linking
reactions during the irradiation process. This is
supported by the fact that the 100% elastic modulus of
the EVA remadins essentially unchdanged at higher doses
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Rezistenta 1a rupere (Figura 3) @ crescut prin
dplicarea tratamentelor cu EA si EA+MU. La doza de 60
Gy, rezistenta 13 rupere creste de 13 6,2 N/mm’ 13 14,5
N/mm’ (pentru probele de EVA/TAC reticulidte cu
peroxid de benzoil), respectiv 13 16,9 N/mm’ prin
dddugarea a 55 de secunde de microunde (6
Mrad+55'). Cand doza de iradiere creste 1a 80 Gy,
rezistenta la rupere inregistreaza doar o mica crestere
comparativ cu martorul: de 13 6,2 N/mm’13 9,6 N/mm’
(pentru probele de EVA/TAC reticuldte cu peroxid de
benzoil), respectiv 13 12,8 N/mm’ prin dddugires 3 72
de secunde de microunde (8 Mrad+72'). Scaderea
rezistenteila rupere |a doze mai mari (80 kGy si 80 kGy +
72') comparativ cu cazul iradierii cu 60 Gy si 60 Gy+55'
se poate pune pe seama reactiilor de scindare care dpar
in general impreuna cu reticuldrea in timpul proceselor
de iradiere. Acest lucru este confirmat de faptul ca
modulul 100% &l probelor de tip EVA ramane in esenta
neschimbat 18 doze mari de iradiere (asa cum se
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(3s shown in Figure 2). Anyway, tensile strength for
samples cross-linked by EB or EB+MW irradiation is
higher than for samples cross-linked with peroxide.

observa in Figurd 2). Oricum, rezistenta 13 rupere 3
probelor reticuldte cu EA si EA+MU este mai mare decat
cea a probelorreticuldte cu peroxid de benzoil.

18
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control samples
probe de control

EVA+TAC

EVA+TAC

Figure 3. The EB and EB+MW effect on tensile strength of the EVA/TAC samples
(EB: 6.23 MeV, D* = 4.2 kGy/min; MW: 2.45 GHz, SAR = 2 kW/kg)
Figura 3. Efectul tratamentelor cu EA si EA+MU asupra rezistentei 1a rupere a probelor de EVA/TAC
(EA: 6,23 MeV, D* = 4,2 kGy/min; MU: 2,45 GHz, SAR = 2 kW/kg)

Elongdtion at bredk (Figure 4) decredses by
13.75% and 67.25% for sdmples irrddiated with 60 Gy
and 80 Gy, respectively. For combined irradiation,
elongation at break is slightly improved compared with
samples cross-linked with peroxide: only by 10% for 60
Gy+55'and by 12.5% for 80 Gy+72'. Elongation at break
depends on the nature of the polymer/eldstomer, as
well 3s on the degree of cross-link, which restricts the
movement of the polymer chain agdinst the applied
force. Increases in irradiation dose will decredse the
elongation at bredk of EVA samples. Incredses in
irradiation dose will enhance the brittleness of the EVA,
thus reducingits elongation at break [27].

Alungiread |a rupere (Figura 4) scade cu 13,75% si
67,25% pentru probele iradidte cu 60 Gy, respectiv 80
Gy. n cazulirddierii combinéte, dlungired |3 rupere este
doar usor imbunatatita comparativ cu cazul reticularii
cu peroxid de benzoil: 10% pentru 60 Gy+55', respectiv
12,5% pentru 80 Gy+72'. Alungiread |a rupere depinde
de natura polimerului/elastomerului, dar si de gradul
de reticulare cdre restrictionedaza miscarea lanturilor
polimerului 1a aplicarea unei forte. Cresterea dozei de
iradiere va descreste alungireda |a rupere in cazul
probelor de tip EVA. Cresterea dozei de iradiere va
creste, de asemenea, fragilitatea probelor de tip EVAsi,
in concluzie, va reduce dlungired la rupere [27].
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Figure 4. The EB and EB+MW effect on elongation at bredk of the EVA/TAC samples
(EB: 6.23 MeV, D* = 4.2 kGy/min; MW: 2.45 GHz, SAR = 2 kW/kg)
Figura 4. Efectul tratamentelor cu EA si EA+MU &dsupra alungirii 13 rupere & probelor de EVA/TAC
(EA: 6,23 MeV, D* = 4,2 kGy/min; MU: 2,45 GHz, SAR = 2 kW/kg)

Major changes have also been obtained in the
case of residudl elongation (Figure 5). At the irradiation
dose of 60 Gy, residual elongation decreases by 6.85%
for samples (EVA/TAC) cross-linked with dibenzoyl
peroxide and incredses by 43.15% after adding 55'of
microwave (60 Gy+55'). At the irradiation dose of 80 Gy,
the residudl elongdtion decredses by 43.15% for
sample cross-linking with dibenzoyl peroxide and
incredses by 19.86% after ddding 72'of microwave (80
Gy+72'). Based on the obtained results, we can say that
incredses in irradidtion dose will lead to a decrease in
theresidual elongation of EVA/TAC samples.

220

Si alungirea remanenta a suferit modificari majore
(Figurd 5). L3 dozd de iradiere de 60 Gy, alungirea
remanenta s-a micsorat cu 6,85% in cazul probelor de tip
EVA/TAC reticuldte cu peroxid de benzoil si a crescut cu
43,15% dupad addugared a 55 de secunde de microunde
(60 Gy+55'). La dozad de iradiere de 80 Gy, alungirea
remanentd a scazut cu 43,15% de dsemenea pentru
probele reticuldate cu peroxid de benzoil si a crescut cu
19,86% dupa dddugaread a 72 de secunde de microunde
(80 Gy+72'"). Pe baza rezultatelor obtinute putem afirma
ca o crestere a dozei de iradiere conduce |3 scaderea
dlungiriiremanente a probelor de tip EVA/TAC.
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Figure 5. The EB and EB+MW effects on residual elongation of the EVA/TAC samples
(EB: 6.23 MeV, D* = 4.2 kGy/min; MW: 2.45 GHz, SAR = 2 kW/kg)
Figura 5. Efectul tratamentelor cu EA si EA+MU asupra alungirii remanente a probelor de EVA/TAC
(EA: 6,23 MeV, D* = 4,2 kGy/min; MU: 2,45 GHz, SAR = 2 kW/kg)
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Figure 6. The EB and EB+MW effects on tearing strength of the EVA/TAC samples
(EB: 6.23 MeV, D* = 4.2 kGy/min; MW: 2.45 GHz, SAR = 2 kW/kg)
Figura 6. Efectul tratamentelor cu EA si EA+MU asupra rezistentei 1a sfasiere a probelor de EVA/TAC
(EA: 6,23 MeV, D* = 4,2 kGy/min; MU: 2,45 GHz, SAR = 2 kW/kg)

Tearing strength (Figure 6) is also improved by
irradidtion, compdred with peroxide cross-linking and
theirradidtion effectis similar to that noticed for tensile
strength, elongation at break and residual elongation.
Tearing strength incredses by 37.70% and 16.39% for
samples irradiated with 60 Gy and 80 Gy, respectively.
Tedring strength improves even more by adding
microwaves: it incredses by 54.09% and 40.98% for
samples irradiated with 60 Gy+55' and 80 Gy+72',
respectively.

CONCLUSIONS

In this study, the effect of the polyfunctional
monomer triallylcyanurdte (TAC) on the mechanical
properties of the ethylene-vinyl dcetate copolymer
(EVA) cross-linked by electron beam (EB) and
microwave (MW) processing wds investigated.
Comparing the mechanical properties such as tensile
strength, elongation at bredk, residual elongation and
tedring strength, of samples cross-linked by EB
irradiation and combined EB + MW irradiation with
those cross-linked with dibenzoyl peroxide it is edsy to
observe the superior efficiency of radiation
treatments. Improved characteristics of hardened
mixtures irrddiated with EB and EB + MW are mainly
due to superior qualities of EB (the process is very fast

Rezistenta 13 sfasiere (Figura 6) s-a imbunatatit,
de dsemened, prin iradiere, comparativ cu cazul
reticularii cu peroxid de benzoil, iar efectul iradierii este
similar cu cel remarcat pentru rezistenta 1a rupere,
dlungired 1a rupere sau alungirea remanenta.
Rezistentd 1a sfasiere creste cu37,70% si 16,39% pentru
probele iradiate cu 60 Gy, respectiv 80 Gy. Adaugarea
microundelor imbunatateste si mai mult rezistenta Ia
sfasiere, acedsta crescand cu 54,09% si 40,98% pentru
probeleiradiate cu 60 Gy+55', respectiv 80 Gy+72".

CONCLUZII

Lucrarea de fata prezinta efectul monomerului
polifunctional TAC asupra proprietatilor mecanice ale
copolimeruluidetip EVAreticulat priniradiere separata
si/sau combinata cu EA si MU. Comparand valorile
rezistentei 13 rupere, alungirii 13 rupere, alungirii
remanente si rezistentei |3 sfasiere ale probelor
reticuldte prin iradiere separata cu EA sau combinata,
cu EA si MU, cu cele ale acelorasi proprietati mecanice
dle probelor reticulate cu peroxid de benzoil, se
observa cu usurinta eficienta superioara a
tratamentelor prin irddiere. Caracteristicile
imbunatatite dle amestecurilor irddidte sunt datorate
calitatilor superiodre ale iradierii cu EA (procesul este
foarte rapid, {ratarea este eficienta si uniforma, iar
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and due to high penetration power of radiation there is
an effective and uniform curing, no polymer
degradation due to high temperature as EB cross-
linking occurs at room temperature) and to the
advantages of MW (promote a narrow distribution of
the molecular masses, as the cross-linking occurs
simultaneously in the bulk of material because the
microwave interaction with the entire material under
irradiation promotes fast cross-linking processes). The
combined EB and MW irradiation can be & viable and
promising method in the materidl processing field,

faptul ca reticularea cu EA se produce |a temperatura
camerei Tnlatura inconvenientul aparitiei degradarii
polimerului datorita temperaturii) si dvantajelor MU
(produc o distributie Thgusta @ maselor moleculare, iar
reticularea se produce simultan si foarte rapid in toata
masa de material). Iradierea combinata cu EA si MU
podte deveni o alternativa viabila si promitatoare de
procesare, in cazul aplicatiilor particulare pe anumiti
elastomeri, care sunt dificil de obtinut prin alte
metode, singurele conditii care trebuiesc indeplinite
fiind stabilirea dozei de iradiere si a parametrilor

becduse, for a particular applicdtion of a certain
elastomer, difficult to obtain using other methods, it is
necessary to establish only the required EB dose, MW
parameters and sample composition.

campului de microunde, precum si compozitia probei
cetrebuie tratata.
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INFLUENCE OF MONTMORILLONITE NANOPARTICLES ON POLYCHLOROPRENE ADHESIVE PROPERTIES

ABSTRACT. The dim of this study wds to investigate the influence of montmorillonite nanoparticles on polychloroprene ddhesive properties. This paper deals with
obtdining ecologic ddhesive ndnodispersions based on chloroprene elastomer grafted with functiondl chemical groups on the chain of the bdsic eldastomer
compounded with Na-montmorillonite (Cloisite Na +). The water dispersing of an eldstomer with significant crystallization characteristics (which is specific for the
elastomers used as adhesives, as chloroprene rubbers) subjected previously to chemical grafting and dispersion by means of fillers (N3-montmorillonite - Cloisite Na
+), dispersing and crosslinking agents will be tested. This way a solution of grafted elastomer in methylene chloride is prepared. To the cold solution & water solution
of (dnionic or non-ionic) surfactant is added under strong stirring provided by an agitator with high shearing rate. The resulting ecologicdl adhesive nanodispersions
were chardcterized using FTIR, SEM, particle size distribution dnalysis and peeling resistance. The presence of laterdl chding in the grafted elastomer and
montmorillonite ndnoparticles influence its characteristics. Introduction of graftings and dispersion will be dccomplished dt @ nano scale and using d high dccuracy
technology in chemistry, namely through forming active sites on the basic eldstomer macromolecule, on which redctive groups such as methyl methacrylate will
leddtoanincredase in bonding capacity.

KEY WORDS: montmorillonite, chemically grafted, polychloroprene, nanodispersions, adhesives

INFLUENTA NANOPARTICULELOR DE MONTMORILONIT ASUPRA PROPRIETATILOR ADEZIVILOR POLICLOROPRENICI

REZUMAT. Scopul dcestui studiu a fost de a investiga influentd nanoparticulelor de montmorilonit asupra proprietatilor adezivilor policloroprenici. Aceastd lucrare
prezintd obtinerea unor nanodispersii ddezive ecologice pe bazd de eldastomer cloroprenic grefat cu grupe chimice functiondle pe catena eldstomerului de baza
compoundat cu montmorilonit de Na (Cloisite Na +). Se va testa dispersared unui eldstomer cu caracteristici de cristdlizare semnificative (specific pentru eldstomerii
utilizéti ca adezivi, precum cduciucurile cloroprenice) in apa, supus in prealabil grefarii chimice si dpoi dispersiei in prezenta unor materidle de umplutura
(montmorilonit de N& - Cloisite N& +) si agenti de dispersére si de reticuldre. in dcest fel se preparé o dispersie de eldstomer grefit in clorura de metilen. Se adaugd o
solutie apoasad de surfactant (anionic sau neionic) tensioactiv, sub agitare puternica intr-un dgitator cu rata de forfecare mare. Nanodispersiile adezive ecologice
rezultate du fost caracterizate prin FTIR, SEM, analiza distributiei dimensiunii particulelor si rezistenta la desprindere. Prezenta lanturilor Iaterale n eldstomerul
grefdt si d nanoparticulelor de montmorilonitinfluenteaza caracteristicile sale. Introduceread grefelor si dispersarea se va redliza |a scard nano printr-o tehnologie de
mare precizie in chimie, sianume prin formdrea unor puncte dctive pe macromolecula eldstomerului de baza, pe care grupurile reactive, cum ar fi metacrilatul de
metil, vor conduce la cresterea adezivitatii.

CUVINTE CHEIE: montmorilonit, grefare chimicad, policloropren, ndnodispersii, adezivi

L'INFLUENCE DES NANOPARTICULES DE MONTMORILLONITE SUR LES PROPRIETES DES ADHESIVES POLYCHLOROPRENE

RESUME. Le but de cette étude 3 été d'étudier l'influence des nanopérticules de montmorillonite sur les propriétés des ddhésives polychloropréne. Cet article
présente I'obtention des ndnodispersions adhésives organiques a base d'élastomere chloroprene greffé dvec des groupements chimiques fonctionnels sur la chdine
d'élastomeére de base combiné dvec montmorillonite de N& (Cloisite Na +). On testera |3 dispersion d'un élastomere dux cdractéristiques de crigtallisation
signifiantes (spécifique pour les élastomeres utilisés comme adhésifs tels que le caoutchouc chloropréne) dans I'edu, soumis précédemment du greffage chimique,
puis a 13 dispersion en présence de charges (montmorillonite de Na - Cloisite Na +) et des dgents de dispersion et de réticulation. De cette maniére, on prépdre une
digpersion d'élastomere greffé dans du chlorure de méthylene. On djoute une solution dqueuse d'dgent tensio-actif (anionique ou non ionique), sous agitation
vigoureuge dang un agitateur a un tdux de cisdillement élevé. Les ndanodispersions adhésives orgdniques résultantes ont été caractérisées par FTIR, MEB, analyse
granulométrique et 13 résistance au détichement. L3 présence de chdines latérales dans les élastomeres greffés et de nanoparticules de montmorillonite
influencent ses qualités. L'introduction des greffes et |a dispersion se fera a ndno-échelle en employant une technologie de haute précision en chimie, a savoir |a
formation de points actifs sur I3 macromolécule d'élastomere de base, sur lequel les groupes rédctifs tels que le méthacrylate de méthyle, dugmenteront
I'ddhérence.

MOTS CLES: montmorillonite, greffige chimique, polychloropréne, ndnodispersions, ddhésifs
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INTRODUCTION

Due to the considerable expdnsion of the fields it is
are used in, adhesive production has extended and
diversified in the last years. Af the same t{ime, adhesives
with optimal pre-established properties, both regarding
the way they are obtained and the types of blends, have
been developed. But dside from the optimal values of the
rheological and adherence properties, adhesives must
meet other conditions as well: not to be toxic,
inflimmable and not to pollute the environment.
Classical adhesives, based on volatile organic
compounds, do not meet these conditions entirely [1, 2].

In 2004, through the Governmental Decree no.
254, the Romanian Government adopted the European
Directive to ecologically label clothing and leather
articles, which specify the total quantity of volatile
organic compounds (VOC) allowed for use during the
final assemblage (adhesive bonding) of footwear
articles, namely 25 mg VOC/pair for adult footwear and
20 mg VOC/pair for children's footwear. For redsons
such 3s pollution, fire hazard and economical ones,
adhesives with adqueous dispersion medium have
become more and more used and they are not far from
practically replacing adhesives with organic solvents for
good, but they need to have comparable properties in
order for this to happen [3].

International, environmental protection and
legislative pressure to elimindte the use of solvents in
the adhesive industry have inspired the search for safer
alternatives. In the area of contact adhesives, the
waterborne route has proved to be of particular
interest. Based on the synergistic effect of
polychloroprene, metyl methacrylate and
montmorillonite emulsion, @ waterborne contact
ddhesive consisting of polychloroprene (PC), metyl
methacrylate (MMA) 3dnd montmorillonite (MMT)
blend has been developed [4, 5].

A contact adhesive is a kind of ddhesive which is
dry to touch and will adhere to a surface
instantaneously upon contdct. Such adhesive relies on
the duto-adhesive characteristics of the dried polymer,
often enhdnced by resin modification. The classic
example is natural rubber [6]. However, natural rubber
does not possess the performance expected of
modern-ddy adhesives, and thus alternative
elastomers are employed, the most widely used is

INTRODUCERE

Datorita largirii considerabile a domeniilor in care
sunt utilizati, productia de adezivi s-a extins si s-a
diversificat in ultimii ani. Totodata, s-au obtinut adezivi
cu proprietati prestabilite optime atat in ceea ce
priveste obtinerea, cat si tipurile de Tmbinari. Dar, pe
langa valori optime ale proprietatilor reologice si de
aderenta, adezivii trebuie sa indeplineasca si alte
conditii: sa nu fie toxici, inflamabili si sa nu polueze
mediul. Adezivii clasici, pe baza de compusi organici
volatili, nuintrunescin totalitate aceste cerinte [1, 2].

in 2004, prin HG nr. 254, Guvernul Romaniei a
adoptat Directiva Europeana de acordare a etichetei
ecologice pentru articolele de fincaltaminte si
marochinarie, care precizeaza cantitatea totala de
compusi organici volatili (COV) permisa a fi utilizatd in
timpul asamblarii finale (lipire cu adezivi) a articolelor
de incaltaminte, respectiv 25 mg COV/pereche la
incaltamintea pentru adulti si 20 mg COV/pereche la
incdltamintea pentru copii. Din motive de poluare,
pericol de incendiu si economice, adezivii cu mediu de
dispersie apos au devenit din ce in ce mai utilizati,
tinzand sa inlocuiasca practic complet adezivii pe baza
de solventi organici, dar acestia trebuie sa prezinte
performante comparabile [3].

Presiunile legislative, la nivel international si
privind protectia mediului pentru eliminarea utilizarii
solventilor in industria adezivilor au dus la cdutarea
unor alternative mai sigure. In domeniul adezivilor de
contact, sistemele pe baza de apa au suscitat un interes
deosebit. Pe baza efectului de sinergie al
policloroprenului, metacrilatului de metil si emulsiei de
montmorilonit, s-a dezvoltat un adeziv de contact pe
baza de apa constand dintr-un amestec de
policloropren (PC), metacrilat de metil (MMA) si
montmorillonit (MMT) [4, 5].

Un adeziv de contact este un tip de adeziv uscat la
atingere si care adera instantaneu ld contactul cu o
suprafata. Un astfel de adeziv se bazeaza pe
caracteristicile auto-adezive ale unui polimer uscat,
adesea amplificate prin modificarea rasinii. Exemplul
clasic este cauciucul natural [6]. Cu toate acestes,
cauciucul natural nu are performantele asteptate de Ia
ddezivii din vremurile moderne si, astfel, se utilizeaza
elastomeri alternativi, dintre care cel mai utilizat este
policloroprenul [7, 8]. Adezivul de contact cu
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polychloroprene [7, 8]. Polychloroprene based contact
adhesive is largely solvent-borne [6, 7], but growing
environmental and legislative pressures have inspired
the sedrch for safer alternatives[9, 10].

Waterborne contact adhesives offer a safer
dlternative and polychloroprene (PC) is available for
their formulation [11]. Polychloropreneis probably one
of the most widely used and versatile polymers ever
developed ds an adhesive base. Its inherent
contactability, flexibility and adhesive ability make it a
good choice for formuldting waterborne contact
adhesives [12, 13]. However, its lack of adhesion to a
range of substrates and low initial bond strength must
be overcome by formulating with other polymers.
Recently the polymer blending route has been
investigated based on initidl study showing much
potential for improvement of product properties [14-
16]. Careful choice of polymer type and blend ratio will
lead to formulation of @ new generation of water based
contact adhesives.

Aqueous polymer dispersions can be obtdined by
three methods: emulsion polymerization, dispersion of
water-insoluble polymer solutions dissolved in
coupling solvents in the presence of sufficient
surfactant amounts or dispersion of concentrated
hydrophilic polymer solutions [17].

Naturdl cldys with modified surfiace are layered
silicates used successfully to obtdin nano-composite
polymeric materidls and adhesives due to the
properties they impart.

The modified sodium montmorillonite have the
following characteristics:

- the chemistry of advanced intercalation, which
facilitates the exfoliation of layered structures into
individudl nanometric layers, which maximizes the
interfacial contact;

- the capacity to modify the chemistry of the
surface by organic and inorganic ionic exchange
redctions.

The possibility of obtdining some adhesives
showing higher adhesive characteristics than classical
adhesives proper to be used for a variety of supports
(naturdl and synthetic materidls), good bonding
strength at high temperatures and resistance to
humidity, and most importantly, not to be toxic will be
investigated. The studies performed by specialists from
dbroad in the last yeadrs hdve revedled the major
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policloropren este dezvoltat in mare mdsura pe baza de
solvent [6, 7], insa presiunile crescande legislative si
cele privind mediul au dus 13 cautarea unor adlternative
maisigure [9, 10].

Adezivii de contact pe baza de apa ofera o alternativa
mai sigura, iar policloroprenul (PC) este disponibil pentru
dezvoltarea acestora [11]. Policloroprenul este, probabil,
unul dintre cei mai utilizati si versatili polimeri dezvoltati ca
baza pentru adeziv. Proprietatile sale inerente ded aderala
contact, flexibilitatea si capacitatead de lipire fac din acesta
o alegere buna pentru formularea unor adezivi de contact
pe badza de apa [12, 13]. Cu todte acestea, lipsa sa de
dderenta la o gama larga de substraturi si capacitatea de
lipire initiald scazuta se rezolva prin combindrea cu alti
polimeri. Recent, s-a investigat varianta de amestecare cu
polimer pe baza studiuluiinitial care 8 demonstrat un mare
potential de imbunatatire a proprietatilor produsului [14-
16]. Alegerea cu atentie a tipului de polimer si a
proportiilor amestecului va duce la formularea unei noi
generatii de adezivi de contact pe baza de apa.

Dispersiile apoase de polimeri se pot obtine prin
trei metode: polimerizare in emulsie, dispersarea
solutiilor polimerilor insolubili in apa dizolvati in
solventi de cuplare in prezenta de cantitati suficiente
de surfactantisau dispersarea solutiilor concentrate ale
polimerilor hidrofili [17].

Argilele naturale cu suprafata modificatd sunt
silicati stratificati folositi la obtinerea materialelor
polimerice nanocompozite si a adezivilor, datorita
proprietatilor ce le confera.

Caracteristicile montmorilonitului de sodiu
modificat sunturmatoarele:

- chimismul intercalarii avansate, care faciliteaza
exfolierea structurilor stratificate in straturi individuale
nanometrice, exfoliere care maximizeaza contactul
interfacial;

- capacitatea de a modifica chimismul suprafetei
prin reactii de schimb ionic cu cationi organici si
anorganici.

Se va investiga posibilitatea obtinerii unor adezivi
care sa prezinte caracteristici de aderentd superioare
celor clasici si sa poata fi utilizati pentru o varietate de
suporturi (materiale naturale si sintetice), cu aderenta
buna latemperaturiridicate si rezistenta la umiditate si,
cel mai important, sa nu fie toxici. Studiile efectuate in
ultimii ani de specialisti din strainatate au relevat
preocuparea majora privind obtinerea de adezivi cu
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concern of obtaining ddhesives of low toxicity level. In this
context the target is the production and use of new hybrid
nano materidls, both showing technological advantages
and assuring safety conditions for the population, in the
industry and environment. Classical adhesives are known
to have a high toxicity level becduse of their high content of
volatile organic compounds (VOCs) resulted from the rapid
evaporationwhenused [18-21].

EXPERIMENTAL

Materials

The following materidals were used:
polychloroprene NEOPRENE AD 20, (DuPont) as
polymer, methyl methacrylate (Merck, Germany) as
monomer, benzoyl peroxide as initiator and
dodecylmercaptan as inhibitor (both Sigma-Aldrich
Chemie, Germany), thickening agent, montmorillonite
—Cloisite N& "1 (MMT) — natural refined ndnocldy used
for the rheological control of water dispersions, ZnO
and MgO as cross-linking agents and to consume the
HCI eliminated during the reaction, a diphenylamine
derivative as antioxidant (the last three from Bayer,
Germany); polyvinyl alcohol and triethanolamine as
dispersion agent and pH stabilizer respectively (Merck,
Germany), natural resin colophony (Caroco, Bulgarid)
as adherence improver, and Desmodur RE — triphenyl
methane triisocyanate 27% in ethyl acetate — as cross-
linking dgent (Bayer, Germany).

Procedure

Thetechnology of obtaining grafted polychloroprene
dispersions involves three steps: chemical grafting of
polymer, its dissolving in @ convenient solvent and
dispersion of concentrated solution in water contdining
dispersion stabilizers and pH regulators.

NEOPRENE AD 20 was grafted with methyl
methacrylate on a laboratory roll with water-cooled
cylinders in the presence of components presented in
Table 13and the compounds C1-C6 were obtdined.

Two types of polychloroprene composites were
prepared: with 2, 4 and 7% montmorillonite reported
to polychloroprene, as well as contdining 4%
montmorillonite, which were subjected to grafting on
roller with different amounts of methyl methacrylate.

nivel scizut de toxicitate. Tn acest context, obiectivul
este productia si utilizarea unor noi materiale nano
hibride care sa asigure atat avantaje tehnologice, cat si
conditii de siguranta pentru populatie, in industrie si in
mediul Inconjurator. Se stie ca adezivii clasici au un nivel
de toxicitate ridicat, din cauza continutului lor mare de
compusi organici volatili (COV) rezultati din evaporarea
rapidain timpul utilizarii [18-21].

PARTEA EXPERIMENTALA

Materiale

S-au utilizat policloropren NEOPRENE AD 20,
(DuPont) ca polimer, metacrilat de metil (Merck,
Germania) ca monomer, peroxid de benzoil ca initidtor
si dodecilmercaptan ca inhibitor (ambele de Ia Sigma-
Aldrich Chemie, Germania), agent de fingrosare,
montmorilonit — Cloisite N& " 1 (MMT) — nanoargila
rafinata naturala utilizata pentru controlul reologic al
dispersiilor apoase, ZnO si MgO ca agentide reticulare
si pentru consumul HCl eliminat in timpul reactiei, un
derivat al difenilaminei ca antioxidant (ultimele trei
de 13 Bayer, Germanid); alcool polivinilic si
trietdanoldamind ca agent de dispersie, respectiv
stabilizator de pH (Merck, Germanid), rasina
colofonica naturald (Caroco, Bulgaria), ca agent de
imbunatatire a aderentei, si Desmodur RE — trifenil
metan triizocianat 27% in acetat de etil — ca agent de
reticulare (Bayer, Germania).

Procedura

Tehnologia de obtinere a dispersiilor de
policloropren grefat implica trei faze: grefarea chimica
a polimerului, dizolvdred acestuia intr-un solvent
convenabil si dispersarea solutiilor in apa ce contine
agenti de stabilizare a dispersiei sia pH-ului.

S-a grefat NEOPRENE AD 20 cu metacrilat de metil
pe un valt de laborator cu cilindri raciti cu apa in
prezenta componentelor prezentate in Tabelul 1 si s-au
obtinut compusii C1-C6.

S-au preparat doua tipuri de compozite
policloroprenice: in care s-a addaugat montmorilonit
proportiile 2, 4 si 7% fata de policloropren, precum si
care contin 4% montmorilonit care s-au grefat pe valt
cu cantitati diferite de metacrilat de metil. S-a selectat
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The amount of 4% was selected because a higher
quantity has as effect the strengthening of mixtures.
The producers recommend using 2-5%.

The technology involves three steps: compounding
the polychloroprene rubber or the ones grafted with
methyl methacrylate with montmorillonite and
ingredients specific to adhesive compounds from Table
1, dissolution of products obtdined in the same mixture
of solvents and dispersion of solutions obtained
following the formulation from Table 1.

Compounds in Table 1 were subjected to roller
grafting in the same way as polychloroprene ones (C
series). Differences occur only for the time zinc oxide
and magnesium oxide, styrenated phenol and
montmorillonite were introduced, the total time
incredsing from 10to 15-20 minutes.

The digsolution wds made in a glass flagk: the
sample was introduced, the solvent mixture added and
the stirrer adapted to the reaction vessel. The stirring
(300 rpm) wds madintdined for 1.5-2.0 h, until
homogenization was produced. The compounds were
swollen for % hiin the same solvent mixture, introduced
into the dissolution container under stirring (400 rpm)
until full homogenization (dbout 30 min), then the 10%
poly(vinyl dlcohol) aqueous solution, triethanolamine
and de-mineralized water were added (Table 2).

procentul de 4% datoritd faptului ca o cantitate mai
mare conduce la rigidizarea amestecului. Producatorii
indicd introducerea a 2-5%.

Tehnologia implicd trei faze: compoundarea
elastomerului policloroprenic sau a celor grefati cu
metacrilat de metil care contin montmorilonit si
ingredientele specifice compoundurilor pentru adezivi
din Tabelul 1, dizolvarea produselor rezultate in acelasi
amestec de solventi si dispersarea solutiilor obtinute
urmand retetele din Tabelul 1.

Compoundurile din Tabelul 1 s-au prelucrat pe
valt in acelasi mod ca cele de policloropren grefat pe
valt (seria C). Diferente apar numai pentru timpul de
introducere a oxidului de zinc si de magneziu, fenol-
stirenatului si montmorilonitului, acesta marindu-se de
la101la15-20 min.

Dispersarea s-a efectuat intr-un balon de sticla: s-
aintrodus proba, s-a adaugat amestecul de solvent si s-
a adaptat agitatorul la vasul de reactie. $-3 efectuat
agitarea (300 rpm) timp de 1,5-2,0 h, pana la
omogenizare. Compoundurile s-au gonflat % h in
acelasi amestec de solventi, apoi s-au introdus in vasul
de dizolvare sub agitare (400 rpm) pana la omogenizare
completa (aprox. 30 min), dupa care s-a adaugat solutia
apoasa 10% de poli(alcool vinilic), trietanolamina si apa
demineralizata (Tabelul 2).

Table 1: Formulations for obtaining polychloroprene compounds non-grafted and grafted
with methyl methacrylate containing montmorillonite (parts by weight)
Tabelul 1: Recepturi pentru obtinerea compusilor policloroprenici negrefati si grefati
cu metacrilat de metil cu continut de montmorilonit (parti per masa)

Polychloroprene Denka AD 20
Policloropren Denkd AD 20

Na montmorillonite
Montmorilonit de Nd

Dodecylmercaptan
Dodecilmercdptdn

_------
Zn0 10 10 10 10 10 10
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Table 1: Continued
Tabelul 1: Continuare

Total

Table 2: Formulations to prepare dispersions from compounds C1-C6
Tabelul 2: Recepturi pentru prepararea dispersiilor din compusii C1-C6

Compound
Compus

Polyvinyl dlcohol, liquid solution 10%
Alcool polivinilic, solutie lichidd 10%

47.03 47.87 49.12 50.58 52.63 54.77

De-mineralized water
Apd demineralizatd

Total
The adhesive dispersions obtained were physico- Dispersiile adezive obtinute au fost caracterizate
chemically characterized. The results are presented in din punct de vedere fizico-chimic. Rezultatele sunt
Table 3. prezentate in Tabelul 3.

Table 3: Physico-chemical characteristics of ddhesive dispersions obtdined
by grafting on roller in the presence of sodium montmorillonite
Tabelul 3: Caracteristicile fizico-chimice ale dispersiilor adezive obtinute
prin grefare pe valt in prezenta montmorilonitului de sodiu

Solid compounds concentration
Concentratie compus solid

Poly(methyl methacryldte) concentration,%
Concentratie polimetacrilat de metil, %

Flowing time through Ford viscosity cup, §
Timp de curgere prin cupd de viscozitdte Ford, s

48.58 52.06 53.64 57.59 58.02 56.14

18 17 19 20 21 20
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Testing Methods

1. FT-IR spectra were recorded using the FT-IR
4200 JASCO, Herschel series, instrument, equipped
with ATR having diamond crystal and sapphire head,
within the spectrometric ringe 2000-570cm.

2.Particle size distribution was determined by laser
light scattering using the Mastersizer Hydro 2000S
Particle Size Anadlyzer, Malvern Instruments Ltd.,
equipped with the Malvern soft, which controls the
system during the medsurements and processes the
information based on standard operdtion procedure
(SOP). The three standard points to redd the distribution
characteristics are D(v, 0.1), D(v, 0.5) and D(v, 0.9), which
represent the fractions from the total particle volume
having the volume higher than a given value.

3. SEM. Dispersions C1-C6 were transformed into
films by evdporating the disperse medium at 105°C.
They were cryogenically fractured and their cross
sections analyzed by SEM, using an ESEM QUANTA 200
instrument operating in low vacuum, equipped with
LFD detector.

4. DSC. DSC anadlyses were made using the
Diamond DSC — Perkin Elmer equipment calibrated
with indium (99% purity) both for temperdture and
energy, inthe range (-60)+140°C, using a heating rate of
5°C/min. The 5-7 mg samples were placed in non-
hermetic aluminium crucibles. To ensure a thermal
homogeneity, nitrogen was introduced into the cell.

5. The adherence was meadsured according to SR
EN 1392:2006 standard [21], test known as “peeling
test at (23+2)°C”. The following supports were used: (3)
mixture of standard rubber, hdardness 85°ShA; (b)
ledther; (c) split ledther; (d) linen; (e) cotton cloth; (f)
synthetic ledther. The steps followed were: preparing
of support by polishing to increadse its roughness when
standard/standard samples were joined, application of
the adhesive dispersion, drying, joining test samples,
conditioning and peeling medasurements.

The adhesives were applied by brushing as
monoladyers on rubber and as bildyers on textiles, split
and synthetic leather. The drying was done in separated
rooms, equipped with devices for vapor absorption.
The open time ranged between 15 min and 1-2 h,
depending on the absorptive properties of supports.
The drying time was reduced by prehedting the
supportsat 70°C.
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Metode de testare

1. Spectrele FT-IR au fost inregistrate cu ajutorul
unui instrument FT-IR JASCO 4200, serid Herschel,
echipat cu ATR cu cristal de diamant si cap de safir, in
intervalul spectrometric 2000-570cm™.

2. Distributia dimensiunilor particulelor s-a
determinat prin dispersia luminii laser, folosind
analizorul de particule Mastersizer Hydro 2000S,
Malvern Instruments Ltd., cu software Malvern, care
controleaza sistemul Tn timpul masuratorilor si
prelucreazd informatiile pe baza procedurii standard de
operare (SOP). Cele trei puncte standard de citire a
caracteristicilor de distributie sunt D(v, 0.1), D(v, 0.5) si
D(v, 0.9), care reprezinta fractiuni din volumul total de
particule, volumul fiind mai mare decat o valoare data.

3. SEM. Dispersiile C1-C6 au fost transformate in
pelicule prin evaporarea mediului de dispersie [a 105°C.
Acestea au fost fracturdte criogenic, iar sectiunile
transversale s-au analizat prin SEM, folosind un
instrument ESEM QUANTA 200 ce opereaza in vid
scazut, dotat cu detector de camp larg (LFD).

4. DSC. Anadlizele DSC s-au readlizat utilizand
dparatul Diamond DSC - Perkin Elmer calibrat cu indiu
(puritdte 99%), atat pentru temperatura si energie, in
intervalul (-60)+140°C, folosind o viteza de incalzire de
5°C/min. Probele de 5-7 mg au fost plasate in creuzete
de aluminiu non-ermetice. Pentru a asigura
omogenitatea termica, s-a introdus azot in celula.

5. Aderentd s-a masurat conform standardului SR EN
1392:2006 [21], cunoscut sub numele de "Testarea
rezistentei la desprindere 1a (23+2)°C". S-au utilizat
urmatoarele suporturi: (3) amestec de cauciuc standard,
duritate 85°ShA; (b) piele; (c) spalt de piele; (d) panza; (e)
bumbac; (f) piele sintetica. S-au efectuat urmatorii pasi:
pregatirea suportului prin polizare pentru cresterea
rugozitatii 13 lipired probelor standard/standard, aplicarea
dispersiei ddezive, uscarea, imbinarea probelor,
conditionareasimasurarea rezistenteila desprindere.

Adezivii s-au aplicat cu o pensulad intr-un singur
strat pe cauciuc si Tn doua straturi pe textile, spalt si
piele sintetica. Uscarea a avut loc in camere separate,
dotate cu dispozitive de dbsorbtie a vaporilor. Timpul
de deschidere a variatintre 15 minsi 1-2 h, in functie de
proprietatile absorbante ale suporturilor. Timpul de
uscdre a fost redus prin preincdlzirea suporturilor la
70°C.
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After drying, the supports were joined and
pressed down for 30 s at 3.5-4.0 atm, then conditioned
dccording to the European standard EN 1391 [22] (24
and 72 h at the standard temperature of 2312°C;
samples conditioned for 72 h heated for 3 h at 50°C or
168 h at 70°C to accelerate the aging, but only for St/St
joints).

The peeling test wds done using a TEBA
dynamometer (Timisoard, Romania) after 24 and 72 h
for the samples conditioned at room temperature,
immediately for those heated at 50°C and after 24 h
for those heated at 70°C using a speed of 100
mm/min.

RESULTS AND DISCUSSION

In 2000 the European standard EN 1391
“Adhesives for leather and footwedr materials.
Methods for evaluating the bondability of materials.
Minimum requirements and material classification”
[12] was adopted. In addition to assessing the methods
for determination of the footwear materidl bondability,
some minimum bonding strength requirements for the
materials used in the footwear manufacture based on
the results obtdined from tests carried out with
solvent-based adhesives were established, as well as a
classification of such materials used in bonding soles.

According to the SR EN 15307:2007 standard [23]
the peeling resistance must be of 3 N/mm for sole-
upper bonds and 4 N/mm for working shoes. But the
best water-based polychloroprene adhesives,
produced by Bayer-Germany or Merquinsa-Spain, have
—according to their prospects — a peeling resistance of
maximum 2 N/mm. Thus, even such additives are too
wedk to be used in footwear manufacture.

The naturdl cldys with modified surfice are
layered silicites used successfully to obtdin nano-
composite polymeric materidls and adhesives due to
the properties they impart.

The grafting redctions had been conducted using
polychloroprene in the presence of benzoyl peroxide
which, besides initiating the monomer polymerization,
is able to produce grafting. The obtdined dispersions
are stable for 30 to 40 days and can be re-dispersed
edsily after settling by gentle stirring.

Dupa uscarea suporturilor, acestea s-au lipit si
apasat timp de 30 s la 3,5-4,0 atm, apoi s-au conditionat
in conformitate cu standardul european EN 1391 [22]
(timp de 24 si 72 h, 13 temperatura standard de 23+2°C;
probele conditionate timp de 72 de ore s-du incalzit {imp
de3hla50°Csautimpde 168 hla 70°C pentru a accelera
Tmbatranirea, dar numai pentru perechile St/St).

Testarea rezistentei la desprindere s-a realizat cu
djutorul unui dindmometru TEBA (Timisoara,
Romania), dupa 24 si 72 h pentru probele conditionate
|a temperatura camerei, imediat pentru cele incalzite Ia
50°Csidupa 24 h pentru celeincalzite la 70°C cu o viteza
de 100 mm/min.

REZULTATE Sl DISCUTII

Tn &nul 2000, s-3 ddoptat standardul europedn
EN 1391 "Adezivi pentru piele si materiale pentru
incaltaminte. Metoda pentru evaluarea capacitatii de
lipire a materialelor. Prescriptii minime si clasificarea
materialelor" [12]. Tn plus fitd de evaluarea
metodelor de determinare a capacitatii de lipire a
materidlului pentru Tncdltaminte, s-au stabilit unele
cerinte minime de aderenta pentru materialele
utilizate la fabricarea incaltamintei pe baza
rezultatelor obtinute in urma testelor efectuate cu
adezivi pe baza de solvent, precum si o clasificare a
acestor materiale utilizate 13 lipirea talpilor.

Conform standardului SR EN 15307:2007 [23],
rezistentd 13 desprindere trebuie sa fie de 3 N/mm
pentru Tmbinari talpa-fata si de 4 N/mm pentru
inciltdmintea de lucru. Tnsd cei m&i buni 3dezivi
policloroprenici pe baza de apa, produsi de Bayer,
Germania sau Merquinsa, Spania, au - conform
prospectelor dcestora - o rezistenta la desprindere de
maxim 2 N/mm. Astfel, chiar si acest tip de aditivi este
preaslab pentru afi utilizat la fabricarea incaltamintei.

Argilele naturale cu suprafata modificata sunt
silicati stratificati folositi la obtinerea materialelor
polimerice nanocompozite si a adezivilor, datorita
proprietatilor ce le confera.

Redctiile de grefare s-au efectudt folosind
policloropren in prezenta peroxidului de benzoil, care,
pe langa faptul ca initiaza polimerizarea monomerului,
este capabil de a realiza grefarea. Dispersiile obtinute
sunt stabile timp de 30 pana Ia 40 de zile si pot fi re-
dispersate cu usurinta dupa depunerea prin agitare
usoara.
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FT-IR Spectra

FT-IR spectra of the films obtdined from
NEOPRENE AD 20 and digpersions C1-C6 were recorded
within the spectral ringe 2000-530 cm™ in which the
differences between the non-grafted and grafted
polychloroprene can be seen.

The FT-IR spectrum of film obtained from
NEOPRENE AD 20, given in Figure 1, shows the
fundamental bands of trans-1,4-polychloroprene.

0%

Spectre FT-IR

Spectrele FT-IR ale peliculelor obtinute din
NEOPRENE AD 20 si dispersiile C1-C6 du fost
inregistrate in domeniul spectral 2000-530 cm™ in care
se pot observa diferentele dintre policloroprenul grefat
sicel negrefat.

Spectrul FT-IR al peliculei obtinute din NEOPRENE
AD 20, prezentat in Figura 1, aratd benzile
fundamentale ale trans-1,4-policloroprenului.

2000 1500

Figure 1. FT-IR spectrum of film obtdined from NEOPRENE AD 20D
Figura 1. Spectrul FT-IR al peliculei obtinute din NEOPRENE AD 20D

Comparing the spectra of the films obtdined from
dispersions C1-C6 given in Figure 2a-f with that given by
the film resulted from NEOPRENE AD 20 the following
differences can be emphdsized: on one hand the
decredsing of intensity of some bands from the
polychloroprene spectrum which depends on the
dmount of methyl methacrylite introduced (1657 cm™
— &ssigned to C=C stretching, 1310 cm™ — specific to CH,
wagging, 823 dnd 777 cm™ — &ssigned to CH, rocking
and 664 cm™ — 3ssigned to C-C stretching), indiciting
the decredsing of contribution of the above bonds, and
on the other hand the changing of the aspect and
broddening of the bands in the region 1150-1015 cm™.
Thus, the bands from 1119 cm (i), 1048 cm™ (m) and
1038 cm™ (shoulder) from Figure 1, &ssigned to C-C
stretching in polychloroprene, are practically non-
modified when the grafting was done with the
minimum amount of monomer (Figure 2d), while in the
spectrum of the film given by the dispersion C5 for
which the amount is higher (Figure 2e) the intensity of
the bands changes, the first one becoming less intense
than the second and the shoulder transforms into a
weadk band.
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Comparand spectrele peliculelor obtinute din
dispersiile C1-C6 ilustrate in Figura 2a-f cu cel al
peliculei rezultate din NEOPRENE AD 20, se pot
evidentia urmatoarele diferente: pe de o parte,
scaderea intensitdtii unor benzi din spectrul
policloroprenului, care depinde de cantitdtea de
metdcrildt de metil introdus (1657 cm™ — &tribuit
intinderii C=C, 1310 cm™ — specificd balansarii CH,,
823 si 777 cm™ — &tribuit pendularii CH, si 664 cm™ —
dtribuit Tntinderii C-C), indicand reducerea
contributiei benzilor de mai sus si, pe de alta parte,
modificarea aspectului si largirea benzilor in
domeniul 1150-1015 cm™. Astfel, benzile de 13 1119
cm™ (i), 1048 cm™ (m) 5i 1038 cm™ (umar) din Figurd 1,
atribuite intinderii C-C in policloropren, sunt practic
nemodificate la realizarea grefdrii cu o cantitate
minima de monomer (Figurd 2d), in timp ce in spectrul
peliculei date de dispersiad C5, care are o cantitate mai
mare (Figurd 2e), intensitatea benzilor se modifica,
prima devenind mai putin intensa decat cea de a
doua, iarumarul se transformaintr-o banda slaba.
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Figure 2. FT-IR spectra of films obtdined from dispersions: a —C1; b—C2;c—C3;d-C4; e —C5;f-C6
Figura 2. Spectrele FT-IR ale peliculelor obtinute din dispersiile:a—C1; b—-C2; c—C3;d-C4; e—-C5; f-C6

At the same time the region contdining the bands
extends the lower limit, ranging between 1150 and 970
cm™. For C6, in which the polychloroprene is grafted
with the highest amount of methyl methacrylate, the
band from the lower wadve number incredses in
intensity and the range of the region remain the same.
The broadening of the above region and changing of
bands' aspect can be expldined by the superposition of

n acelasi timp, regiunea care contine benzile fsi
extinde limita de jos, situandu-se in intervalul 1150-970
cm™. Pentru C6, in cire policloroprenul este grefit cu
cea mai mare cantitate de metacrilat de metil, banda de
la numarul de unda mai mic creste in intensitate, iar
domeniul regiuniiramane lafel. Largirea regiunii de mai
sus si modificarea aspectul benzilor pot fi explicate prin
suprapunerea vibratiei de fintindere C-C fin
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the C-C stretching vibration in polychloroprene with the
broad peak ringing between 1260 dnd 1000 cm™ specific
to polymethylmethacrylate, assigned to the C-O (ester
bond) stretching. The broadening accompanied by
splitting is considered a proof for the grafting of methyl
methacrylate onto a polymer backbone.

Particle Size Distribution

Knowing the particle size and particle size
distribution is very important, providing information on
the stability and viscosity of disperse systems, their
optical properties, as well as on the kinetic aspects of
emulsion polymerization or prepdration of some
composite materials. The Malvern instrument used is
able to measure a large range of particle size.

The particle size distribution curves for the
ddhesive dispersions from Table 1 are presented
superposed in Figure 3 to facilitate comparison.

- AILIC It 3120 LW S unon

policloropren, maximul larg situandu-se intre 1260
si 1000 cm™, specific polimetacrildtului de metil,
atribuit Tntinderii C-O (legatura ester). Largirea
insotita de scindare este consideratda o dovada a
grefarii metacrilatului de metil pe o structura
polimerica.

Distributia dimensiunilor particulelor

Cunoasterea dimensiunilor particulelor este foarte
importantd, deoarece oferd informatii privind stabilitatea
siviscozitatea sistemelor de dispersie, proprietatile optice,
precum si aspectele cinetice ale polimerizarii emulsiei sau
obtinerii unor materiale compozite. Instrumentul Malvern
utilizat are capacitatea de a masura un domeniu larg de
dimensiuniale particulelor.

Curbele de distributie a dimensiunii particulelor
suprapuse pentru dispersiile ddezive din Tabelul 1 sunt
prezentate in Figura 3 pentru a facilita comparatia.
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Figure 3. Superposed distribution curves for samples C1-C6
Figura 3. Curbele de distributie suprapuse pentru probele C1-C6

For the sample contdining the lowest amount of
montmorillonite, the distribution is bimodal. This is
due, in addition to the method of obtaining the
dispersion — mechanical dispersion, to the presence of
montmorillonite, with particles ranging between 13
and 16 um.

Incredsing the amount of montmorillonite the
peaks of fractions with small and medium sizes
increases also (it appears as a shoulder at 7-8 um for
sample C1), and the one at larger sizes becomes a
shoulder pedk. The highest montmorillonite amount
used — 7 parts to 100 parts rubber — gives completely
different sizes and distribution: pedks at small and
medium values disappear practically and very large size
particles appear and prevail, ranging from approx. 100
to 700 um. Tis is explained by the agglomeration of
l[atex particles produced by the high amount of
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Proba ce contine cea mai redusa cantitate de
montmorilonit prezinta distributie bimodala. Aceasta
se datoreaza, pe langa modul de obtinere a dispersiei —
dispersare mecanica, si prezentei montmorilonitului,
care are particule cu dimensiuni cuprinse intre 13 si
16 um.

Cresterea cantitatii de montmorilonit mareste
maximul fractiei de la dimensiuni mici si medii (apare ca
umar la 7-8 um in proba C1), iar cel de la dimensiuni
mari devine umar. Cantitatea cea mai mare de
montmorilonit utilizata — 7 parti la 100 parti cauciuc —
conduce la dimensiuni si distributie a dimensiunilor
complet diferitd: maximele de la valori mici si medii
practic dispar, apar si predomina net particulele cu
dimensiuni foarte mari, cuprinse intre cca. 100 si 700
um. Aceasta se explica prin aglomerarea particulelor de
latex produsa de cantitatea mare de montmorilonit,
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montmorillonite, exceeding the recommended one.
Grafting with methyl methacrylate was done only for
polychloroprene rubber having the composition C2,
from which compounds C4-C6 in Table 1 were
obtained.

Dispersion C4, with the same amount of
montmorillonite as sample C2 and the lowest amount
of grafted MMA has a completely different particle size
distribution from that presented by C2: particles size
range between 0.12 and dbout 600 um, prevailing the
particles with average diameters of about 1.02 and 12
pum, respectively. The weight of large particles, with
average diameters of about 260 um, is very small.
Incredsing the amount of MMA, dispersions have
different size distribution, very similar in shape, but not
in size, to dispersion C3. Thus, most particles range
between 15 and 100 um, the fractions ranging between
0.3 and 1.0 um and between 2 and 10 um, being
negligible.

peste cea indicata. Grefarea cu metacrilat de metil s-a
facut numai pentru probele de cauciuc policloroprenic
cu compozitia C2, din care s-au obtinut compoundurile
C4-C6dinTabelul 1.

Dispersia C4, cu aceeasi cantitate de montmorilonit
ca proba C2 si cea mai mica cantitate de metacrilat de
metil grefat, are distributia dimensiunilor particulelor
complet diferita de cea prezentata de C2: particulele au
dimensiuni cuprinse intre 0,12 si cca. 600 um, ponderea
cea mai mare avand-o particulele cu diametrele mediide
cca. 1,02, respectiv 12 um. Particulele mari, cu
diametrele medii de aproximativ 260 um, au pondere
foarte redusa. Marirea cantitatii de MMA conduce la
dispersii cu distributie a dimensiunilor diferita de a celei
anterioare, foarte asemanatoare ca forma, dar nu ca
dimensiuni cu a dispersiei C3. Astfel, majoritatea
particulelor sunt cuprinse intre 15 si 100 um, fractiile au
dimensiunile intre 0,3 si 1,0 um, respectiv intre 2 si 10
um, fiind practic neglijabile.

Table 4: Standard points for reading distribution characteristics for dispersions C1-Cé
Tabelul 4: Puncte standard de citire a caracteristicilor de distributie pentru dispersiile C1-C6

1.039 18.351 76.753

4.206 244891 399.907

20.245 38.204 61.837

The maximum amount of MMA grafted on
polychloroprene has as result, again, a broad
distribution, close to that of dispersion C4, but the
fractions of particles have reversed predominant size:
the preponderant fraction is the one with large size,
ranging between 10 and 100 um (peak at about 40 um),
followed by the one between 100 and 700 um and the
peak at ca 240 um, while the one with the smallest size,
between 0.4 and 9 um, is much lower. The values of
standard points for samples C1-C6 are givenin Table 4.

It is found that both control chloroprene rubber
dispersions containing different amounts of
montmorillonite, and those modified by chemical
grafting with incredsing amounts of MMA have

Cantitatea maxima de metacrilat de metil grefat
pe policloropren conduce din nou la o distributie larga,
apropiatd de a dispersiei C4, dar cu fractiile de particule
cu dimensiuni predominante inversate: predomina
fractia cu dimensiuni mari, cu intervalele cuprinse intre
10 si 100 pm (maximul la cca. 40 um), urmata de cea
dintre 100 si 700 pm si maximul la cca. 240 um, pe cand
cea cu dimensiunile cele mai mici, intre 0,4 si 9 um, este
cu mult mai redusa. Valorile punctelor standard pentru
probele C1-C6 sunt prezentate in Tabelul 4.

Se constata ca atat dispersiile de cauciuc
cloroprenic martor, care contin cantitati diferite de
montmorilonit, cat si cele modificate prin grefare
chimica, cu cantitati crescatoare de MMA, prezinta
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polymodal particle size distribution. Analyzing the
size distribution for sample C3, contdining 7 parts
montmorillonite/100 parts rubber, it can be seen
that the largest particle population has sizes larger
than 200 um, while populations with sizes smaller
than 100 um are reduced, so that the distribution
curve can be practically assimilated with the
unimodal type. The same aspect is found for sample
C5, which contains 4 parts montmorillonite and 15
parts MMA reported to rubber, except that the
largest particle population has sizes smaller than
100 pm.

SEM images of the cross section of the film
obtdined from dispersions C1-C6 dre presented in
Figure4.

C4, 1000x

C2, 1000x

C5, 1000x

distributii polimodale ale dimensiunilor particulelor.
Din analiza distributiei dimensiunilor pentru proba C3,
care contine 7 parti montmorilonit la 100 parti cauciuc,
se observa ca populatia cea mai mare de particule
prezinta dimensiuni mai mari de 200 um, in timp ce
populatiile cu dimensiuni mai mici de 100 pum sunt
reduse, astfel incat curba de distributie poate fi practic
asimilata cu tipul unimodal. Acelasi aspect se constata
si pentru proba C5, care contine 4 parti montmorilonit
si 15 parti MMA raportate la cauciuc, cu diferenta ca
populatia cea mai mare de particule prezinta
dimensiuni mai micide 100 um.

Imaginile SEM ale sectiunilor transversale ale
peliculelor obtinute din dispersiile C1-C6 sunt
prezentatein Figura 4.

C3, 1000x

C6, 1000x

Figure 4. SEM images of cross sections of films obtdined from dispersions C1-C6
Figura 4. Imagini SEM cu sectiunile transversale ale peliculelor obtinute din dispersiile C1-C6

The samples C1-C3, which contdin non-grafted
polychloroprene, but have 2, 4, and 7%
montmorillonite, respectively, present a globular
morphology, consisting of large spherical particles
(tens of microns). However, non-structured material
can be also observed. Montmorillonite dispersed
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Probele C1-C3, care contin cauciuc
policloroprenic negrefat, dar au 2, 4, respectiv 7%
montmorilonit, prezintd morfologie de tip globular,
constituita din particule sferice mari (zeci de microni).
Se observa insa si material nestructurat. Atat in
particulele sferice, cat si in materialul nestructurat
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aggregates are present both in spherical particles and
inthe unstructured material.

SEM images for the sections of films obtdined
from C4-C6 dispersions are also presented in Figure 4.
Their morphology is also globular, but the spherical
particles are more finely dispersed. The particles
present an obvious coalescence, resulting in globules of
hundreds of microns distributed in @ matrix of non-
structured material. The spherical particles and the
non-structured material contdin dispersed aggregates
consisting of montmorillonite.

The presence of montmorillonite is also proved by
EDX spectra, which present an absorption specific to
elements from which the clay is made: N3, Si, Al

Energy dispersive X-rdy spectra allow, based on
characteristic emission energies, the identification of
elements present into the micro-area examined with
secondary electrons. The total number of captured
impulses characteristic to an element is proportional to
its dmount in the dred. Thus the existing elements and
their concentration are identified. Figure 5 shows the
presence of montmorillonite for the C6 sample.

ciledax32\genesisigenmaps.spc 30-Aug 2011 12:12:58
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exista agregate dispersate constituite din
montmorilonit.

Imaginile SEM ale suprafetelor sectiunilor
filmelor obtinute din dispersiile C4-C6 sunt prezentate
tot Tn Figura 4. Morfologia acestora este tot de tip
globular, dar particulele sferice sunt mai fin dispersate.
Particulele prezinta coalescenta evidenta, care da
nastere la globule cu dimensiuni de sute de microni
distribuite intr-o matrice de material nestructurat.
Particulele sferice si materialul nestructurat contin
agregate dispersate constituite din montmorilonit.

Prezenta montmorilonitului este evidentiata si de
spectrele EDX, care prezintd absorbtie specifica
elementelor din care este constituitd argila: N3, Si, Al.

Spectrele de raze X dispersive in energie permit, pe
baza energiilor emisiilor caracteristice, identificarea
elementelor componente din microaria examinata cu
electroni secundari. Numarul total al impulsurilor captate
caracteristice unui element este proportional cu cantitatea
in care se gaseste n zona. Astfel se identifica elementele
existente si concentratia acestora. Figura 5 evidentiaza
prezenta montmorilonitului pentru proba C6.

1 > T -
0.00 X i 300 400

Energy - keV

Figure 5. EDX spectrum for C6 sample
Figura 5. Spectrul EDX al probei C6

Bonding Capacities

Bonding cdpacities were determined for the
dispersions C1-C6, as well as for those contdining the
usual additives to optimize the adherence: colophony
resin, cross-linking agent DESMODUR RE and their
mixture in equal amounts in the ratios given in the
experimental part.

Dispersions C1-C5 contdining the resin, cross-
linking agent or their mixture contain small amounts of

Capacitatea delipire

S-a determinat capacitatea de lipire a dispersiilor
C1-C6, precum si a celor care contin aditivii obisnuiti
pentru Tmbunatatirea aderentei: rasind colofonica,
dgent de reticulare DESMODUR RE si combinatia
acestora in cantitati egale in proportiile precizate in
partea experimentala.

Dispersiile C1-C5 ce contin rasina, agentul de
reticulare sau combinatia acestora contin cantitati mici

Leather and Footwear Journal 13 (2013) 1
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VOCs: 2.14% toluene for those contdining resin, 3.48%
ethyl acetate for the ones that contain triisocyanate
and 5.36% toluene and ethyl acetate for those
contdining the mixture of additives. Compared with the
VOCs content of solvent-based adhesives — 75-80% —
these amounts are negligible.

The peeling resistances of dispersions from Table
1, as well as of those containing the usual adhesion
improver additives of polychloroprene, are presented
in Tables 5-10, but only for the amount specified, the
othertwo ratios giving practically the same values.

de COV: 2,14% toluen pentru cele care contin rasing,
3,48% acetat de etil pentru cele care contin triizocianat
si 5,36% toluen si acetat de etil pentru cele care contin
amestec de aditivi. in comparatie cu continutul de COV
al adezivilor pe baza de solvent — 75-80% — aceste
cantitati sunt neglijabile.

Rezistentele la desprindere ale dispersiilor din
Tabelul 1, precum si ale celor care contin aditivi pentru
optimizarea aderentei policloroprenului sunt prezentate
in Tabelele 5-10, dar doar pentru cantitatea precizata,
celelalte douad proportii dand practic aceleasivalori.

Table 5: Peeling resistance, N/mm, for C1 dispersion and C1 with additives
Tabelul 5: Rezistenta la desprindere, N/mm, pentru dispersia C1 simpla si cu aditivi

C1 + 5% resin
C1 + 5% rdsind

1.6

04 18 19 20 0.7 (SyLb)

C1 + 5% resin + 5% DESMODUR RE
C1 + 5% rdsind + 5% DESMODUR RE

1.0

03 13 13 14 0.3 (Sylb)

St — standard rubber; L — ledther; SL — split ledther; Le — linen; C — cotton; SyL — synthetic leather; SyLb — breaking of SyL
St — cduciuc standdrd; L — piele; SL — spalt piele; Le — pdnzd; C — bumbac; SyL — piele sinteticd; SyLb — punctul de rupere al SyL

Table 6: Peeling resistance, N/mm, for C2 dispersion and C2 with additives
Tabelul 6: Rezistenta la desprindere, N/mm, pentru dispersia C2 simpla si cu aditivi

C2 + 5% resin
C2 + 5% rdsind

0.5 2.2 3.5 2.8 1.0

C2 + 5% resin + 5% DESMODUR RE
C2 + 5% rdsind + 5% DESMODUR RE

0.8 2.7 2.5 3.1 1.0

St —standard rubber; L —ledther; SL — split leather; Le — linen; C — cotton; SyL — synthetic leather; SyLb — bredking of SyL
St — cduciuc standdrd; L — piele; SL — spalt piele; Le — pdnzd; C — bumbac; SyL — piele sinteticd; SyLb — punctul de rupere al SyL

Table 7: Peeling resistance, N/mm, for C3 dispersion and C3 with additives
Tabelul 7: Rezistenta la desprindere, N/mm, pentru dispersia C3 simpla si cu aditivi

C3 + 5% resin
C3 + 5% rdsind
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Table 7: Continued
Tabelul 7: Continuare

C3 + 5% resin + 5% DESMODUR RE
C3 + 5% rdsind + 5% DESMODUR RE

39 0.3 1.7 2.7 23 0.9

St — standard rubber; L —ledther; SL — split leather; Le — linen; C — cotton; SyL — synthetic leather; SyLb — breaking of SyL
St — cduciuc standdrd,; L — piele; SL — spalt piele; Le — pdnzd; C — bumbac; SyL — piele sinteticd; SyLb — punctul de rupere al SyL

Table 8: Peeling resistance, N/mm, for C4 dispersion and C4 with additives
Tabelul 8: Rezistenta la desprindere, N/mm, pentru dispersia C4 simpla si cu aditivi

C4 + 5% resin
C4 + 5% rdsind

C4 + 5% resin + 5% DESMODUR RE
C4 + 5% rdsind + 5% DESMODUR RE

3.6 0.4 2.2 5.2 3.7 1.4

5.9 0.5 34 5.3 5.3 0.3

St —standard rubber; L — ledther; SL — split leather; Le — linen; C — cotton; SyL — synthetic leather; SyLb — breaking of SyL
St — cduciuc standdrd; L — piele; SL — spalt piele; Le — pdnzd,; C — bumbac; SyL — piele sinteticd; SyLb — punctul de rupere al SyL

Table 9: Peeling resistance, N/mm, for C5 dispersion and C5 with additives
Tabelul 9: Rezistenta la desprindere, N/mm, pentru dispersia C5 simpla si cu aditivi

C5 + 5% resin

L 3.7 14 2.6 5.4 3.9 1.7
C5 + 5% rasina

C5 + 5% resin + 5% DESMODUR RE
C5 + 5% rdsind + 5% DESMODUR RE

5.9 35 34 5.3 53 33

St —standard rubber; L —ledther; SL — split leather; Le — linen; C — cotton; SyL — synthetic leather; SyLb — bredking of SyL
St — cduciuc standdrd; L — piele; SL — spalt piele; Le — pdnzd; C — bumbac; SyL — piele sinteticd; SyLb — punctul de rupere al SyL

Table 10: Peeling resistance, N/mm, for C6 dispersion and C6 with additives
Tabelul 10: Rezistenta la desprindere, N/mm, pentru dispersia C6 simpla si cu aditivi

C6 + 5% resin

3.9 0.9 2.9 4.2 4.7 14
C6 + 5% rdsind
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Table 10: Continued
Tabelul 10: Continuare

C6 + 5% resin + 5% DESMODUR RE
C6 + 5% rdsind + 5% DESMODUR RE

6.4

4.5 4.4 5.7 5.9 3.3

St — standard rubber; L — leather; SL— split leather; Le — linen; C — cotton; SyL — synthetic ledther; SyLb — bredking of SyL
St — cduciuc stdnddrd; L — piele; SL — spalt piele; Le — pdnzd; C— bumbac; SyL — piele sinteticd; SyLb — punctul de rupere al SyL

Dispersions C1-C3 give low peeling resistance
values. They are slightly incredsed by the adherence
improving agents, by incredsing conditioning time at
room temperature, by conditioning at 50°C, but get
even higher when conditioning is done at 70°C. The
highest values were obtdined for sémple contdining4 g
montmorillonite/100 g rubber in the presence of the
mixture of agents when conditioning is done for 168 h
at room temperature (2.8 N/mm), or in the dbsence of
additives (1.7 N/mm). The lowest values were obtained
for all pairs of substrates when the sample contained 8
g montmorillonite/100 g rubber.

Dispersions C4-C6, contdining 4 g montmorillonite/
100 g and grafted rubber have higher bonding capacities
than those obtained from C2, in which rubber is not
grafted, for all types of substrate pairs and for situdtions
where conditioning wds done. Thus, for samples grafted
using the minimum amount of monomer, none of the
resistance values is below 1 N/mm dnd the maximum
valueis 5.3 N/mm for the sample containing the mixture of
adherence improving agent and for St/St pair conditioned
for 168 h at room temperature; for samples grafted with a
higher amount, values do not decredse below 1.3 N/mm
and the maximum vélue is 5.9 N/mm, while for the
maximum amount of monomer values are not lower than
5.7 N/mm and the maximum value is 3.5 N/mm for St/SL
pair conditioned for 24 h atroom temperature.

Grafting with methyl methacryldte of the samples
having this composition has as result an incredse in
peeling resistance, which increases with the amount of
monomer used.
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Dispersiile C1-C3 dau valori mici pentru
rezistentele la desprindere. Acestea sunt marite putin de
agentii de optimizare a aderentei, de marirea timpuluide
conditionare la temperatura camerei, de conditionarea
sila 50°C, dar sunt mai mari cand conditionarea se face si
la70°C. Cele mai marivalori s-au obtinut pentru proba cu
4 g montmorilonit/100 g cauciucin prezenta amestecului
agentilor cand conditionarea se face 168 h la
temperatura camerei (1,8 N/mm), sau in absenta
aditivilor (1,7 N/mm). Cele mai mici valori s-au obtinut,
pentru toate perechile de suporturi, cand proba contine
8 gmontmorilonitla 100 g cauciuc.

Dispersiile C4-C6, ce contin 4 g montmorilonit/100
g cauciuc grefat au capacitati de lipire mai mari decat cele
obtinute din C2, in care cauciucul nu este grefat, pentru
toate tipurile de perechide suporturisi situatiile in care s-
a facut conditionarea. Astfel, pentru probele grefate cu
cantitatea minima de monomer, niciuna dintre
rezistente nu scade sub 1 N/mm, iar valoarea maxima
este 2,3 N/mm pentru proba ce contine amestecul de
agentide optimizare a aderenteisi pentru perechea St/St
conditionata 168 h la temperatura camerei; pentru cele
grefate cu cantitatea mai mare, acestea nu scad sub 1,3
N/mm, iar valoarea maxima — 2,5 N/mm, iar pentru
cantitatea maxima de monomer valorile nu scad sub 1,5
N/mm si cea maxima este 3,5 N/mm pentru perechea
St/SLconditionata 24 h latemperatura camerei.

Grefarea cu metacrilat de metil a probelor cu
aceasta compozitie conduce la marirea rezistentei la
desprindere, care creste odata cu cantitatea de
monomer utilizata.
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CONCLUSIONS

Polychloroprene wds modified by chemical
grafting with methyl methacrylate in the presence of
benzoyl peroxide as initiator and in the presence of
montmorillonite. The grafting is supported by the
dbsence of monomer and polymethylmethacrylate
from dispersions.

Decreasing of intensity of some bands from the
polychloroprene spectrum, as well as the broadening
and splitting of the C-C stretching band with increasing
of monomer amount due to its superposition with the
broad pedk of polymethylmethacrylate ranging
between 1260 and 1000 cm™ dssigned to C-O (ester) dre
evidences for grafting.

Incredsing of particle size and of the width of their
distribution when the amount of monomer increases
demonstrate also the producing of grafting, the grafted
chdins acting as branches that impede the close
packing of polychloroprene chains.

SEM images for the samples C1-C3, which contain
non-grafted polychloroprene, but that have 2, 4, and
7% montmorillonite, respectively, present a globular
morphology, consisting of large spherical particles
(tens of microns). However, non-structured material
can be also observed. Montmorillonite dispersed
aggregates are present both in spherical particles and
in the unstructured material. Morphology of C4-Cé6
dispersions is also globular, but the spherical particles
are more finely dispersed. The particles present an
obvious coalescence, resulting in globules of hundreds
of microns distributed in @ matrix of non-structured
material. The spherical particles and the non-
structured material contain dispersed aggregates
consisting of montmorillonite.

Peeling resistance is low for dispersions C1-C3,
but it can be incredsed by the usual polychloroprene
adherence enhancers — colophony resin, DESMODUR
RE and their mixture, the maximum value being 3.1
N/mm for St/Cjoint.

Grafting increases the peeling resistance,
depending on the dmount of monomer and types of
substrates jointed. The highest value —5.9 N/mm — was
obtdined for the highest dmount of monomer and St/St
joint, value required for solvent-based adhesives.

CONCLUZII

Policloroprenul a fost modificat prin grefare
chimica cu metacrilat de metil in prezenta peroxidului
de benzoil ca initidtor si in prezenta montmorilonitului.
Grefarea este sustinuta de absenta monomerului si a
polimetacrilatului de metil din dispersii.

Reducerea intensitatii unor benzi din spectrul
policloroprenului, precum si largirea si scindarea benzii
de intindere C-C la cresterea cantitatii de monomer
datorita suprapunerii acesteia cu maximul larg al
polimetacrilatului de metil situat in domeniul 1260-
1000 cm™ atribuit C-O (legaturd ester) reprezintd dovezi
ale grefarii.

Cresterea dimensiunii particulelor si a latimii
distributiei acestora cand creste cantitatea de
monomer demonstreaza, de asemenea, realizarea
grefarii, lanturile grefate actionand ca ramuri care
impiedica Tmpachetarea stransa a lanturilor
policloroprenului.

Imaginile SEM pentru probele C1-C3, care contin
policloropren negrefat, dar dau 2, 4, respectiv 7%
montmorilonit, prezinta morfologie de tip globular,
constituita din particule sferice mari (zeci de microni). Se
observa insa si material nestructurat. Atat in particulele
sferice, cat si in materialul nestructurat exista agregate
dispersate constituite din montmorilonit. Morfologia
dispersiilor C4-C6 este tot de tip globular, dar particulele
sferice sunt mai fin dispersate. Particulele prezinta
coalescenta evidentd, care da nastere la globule cu
dimensiuni de sute de microni distribuite intr-o matrice
de material nestructurat. Particulele sferice si materialul
nestructurat contin agregate dispersate constituite din
montmorilonit.

Rezistenta la desprindere este scazuta pentru
dispersiile C1-C3, dar se poate mari prin agenti de
optimizare a aderentei—rasina colofonica, DESMODUR
RE si combinatia acestora, valodarea maxima fiind 3,1
N/mm pentruimbinarea St/C.

Grefarea mareste rezistenta la desprindere, Tn
functie de cantitatea de monomer si de tipurile de
substraturiimbinate. Ced mai mare valodre—5,9 N/mm
— a fost obtinuta pentru cea mai mare cantitate de
monomer si pentru imbinarea S$t/St, véloare impusa
pentru adezivii pe baza de solvent.
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The colophony resinincredses the adherence, the
highest value being 4.7 N/mm for St/L dnd the highest
amount of monomer.

The effect of cross-linking agent is lower than that
of the resin, but its mixture with resin gives the highest
peeling resistances: 5.9 N/mm for St/St and 5.3 for
St/Le and St/C, respectively, for the dispersion C6.

The obtained adhesives dispersions, and
especially C5 and C6, are very adequate for
manufdacturing footwear resistant to high
temperatures.

The performance of this waterborne contact
adhesive was found to be comparable to that of
solvent-based contact ddhesives.
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Rasina colofonica mareste aderenta, cea mai
mare valoare fiind 4,7 N/mm pentru St/L si pentru ced
mai mare cantitate de monomer.

Efectul agentului de reticulare este mai redus
decat cel al rasinii, dar combinatia acestuia cu rasina
confera cele mai mari valori ale rezistentei la
desprindere: 5,9 N/mm pentru St/St si 5,3 pentru St/L,
respectiv, St/C pentru dispersia C6.

Dispersiile adezive obtinute, mai ales C5 si C6,
sunt adecvate pentru fabricarea Tncaltamintei
rezistente latemperaturi mari.

Performantele acestor adezivi de contact pe baza
de apa sunt comparabile cu cele ale adezivilor de
contact pe baza de solvent.

Multumiri

Aceastd lucrare de cercetare a fost sprijinita de
Autoritatea Nationala pentru Cercetare Stiintifica din
Romania, program PNCDI Il

1.Harshorn, S.R., Structural Adhesives: Chemistry and Technology, Plenum Press, New York, 1986.

2. Pizzi, A., Mittal, R.L., Handbook of Adhesives Technology, Dekker, 1994.

3. Fujita, M., Kdjiyama, M., Takemura, A., Ono, H., Mizumachi, H., Hayashi, S., J. Appl. Polym.Sci., 1998, 70, 771.

4. Schneberger, G.L., Selecting an Adhesive: Why and How in Adhesive Manufacturing, P.O. Nielsen, ed., Dekker, New

York, 1983.

5.Schields, J., Adhesives Handbook, chapter 1, 3rd Ed., Butterworths, London, 1984.
6. Ferrandiz-Gomez, T., Fernandez-Garcia, J., Orgiles-Barcelo, A.C., Martin-Martinez, J.M., J. Adhesion Sci. Technol.,

1996, 10, 833.
7.Archer, B., Int. J. Adhesion Adhesives, 1998, 18, 15.
8.Kardan, M., Rubber Chem. Technol., 2001, 74, 614.
9. Pereira, M. A,, lyer, R., US Patent No 5,476,896, 1995.

10. Radhakrishnan, N., Periyakaruppan, P.R., Srinivasan, K.S.V., J. Adhesion, 1997, 61, 27.

11.Xie, C.,J. Appl. Polym. Sci., 1997, 64, 1733.
12. DiStefano, F.V., US PatentNo 5,264,467,1993.
13. Patel, V., WO200110968-A, 2001.

14.Robbins, J., Adhesives & Seadldnts Industry, 2003, 10, 2, 30.
15. Patel, V., Wuerch, D.W., US Patent No 6,086,997, 2000.

16. Kurdray Co Ltd, JP2004346183-A, 2004.

17.Chumsamrong, P., Monprasit, O., J. Sci. Techol., 2007, 14, 3,269-276.
18.Zhang, K., Huang, C.B., Shen, H.F., Chen, H.Q., J. Adhesives, 2012, 88, 2, 119-133.

19. Aicdkogyo Co Ltd, JP2004352876-A, 2004.
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L. ALEXANDRESCU, M. FICAI, L.F. ALBU, M. LECA, M. MIHUT

20.Varghese, L.A., Thachil, ET., J. Adhesion Sci. Technol., 2004, 18, 181.

21.Zheleva, D., Revistd de Pieldrie Incaltdminte (Ledther dnd Footwedr Journdl), 2012,12, 3,201-214.

22.SREN 1392:2006 “Adhesives for leather and footwear materials - Solvent-based and dispersion adhesives - Testing
of bond strength under specified conditions”, 2006.

23. EN 1391 “Adhesives for ledther and footwear materials. Methods for evaluating the bondability of materials.
Minimum requirements and material classification”, 1998.

24. EN 15307:2007 “Adhesives for ledather and footwear materidls — Sole-upper bonds — Minimum strength
requirements”, 2007.
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SPATIUL EUROPEAN AL CERCETARII

PROGRAMUL CAPACITATI - SUBPROGRAMUL “COOPERARI BILATERALE - PROGRAMUL DE
COOPERARE BILATERALA ROMANIA — AUSTRIA”

Scop

Acordul de cooperare stiintifica si tehnologica semnat intre Guvernul Romaniei — Ministerul Educatiei Nationale
(MEN) si guvernul Austriei — Ministerul Federal de Stiinta si Cercetare (BMWF) are ca scop consolidarea cooperarii
stiintifice Tntre Romania si Austria prin finantarea mobilitatii cercetatorilor din cele doua tari.

Buget

Valoarea estimata a bugetului competitiei este de 600.000 lei.

Durata

Durata unui proiect este de maxim 24 luni si este cuprinsa intre ianuarie 2014 sidecembrie 2015.

Termen limita

Cererile de finantare se depun intr-o singura etapa, la sediul UEFISCDI, atat in format tiparit, cat si in format
electronic pandladata de 30.04.2013.

Mai multe informatii: http://www.uefiscdi.gov.ro/

FAMELAB - COMPETITIA INTERNATIONALA DE COMUNICARE A STIINTEI

Unitated Executivd pentru Findntdred Tnvatdmantului Superior, 3 Cercetarii, Dezvoltarii si Inovérii sustine, in
calitate de partener, ced de-3 VI-a editie a competitiei FAmeLab Romania!

FAMELAB este o competitie internationala de comunicare a stiintei care se desfasoara in peste 20 de tari din
Europa, Orientul Mijlociu, Asia si Africa de Sud.

Competitia se adreseaza tinerilor cu varste cuprinse intre 18 si 35 de ani, care doresc sa-siimpartaseasca pasiunea
pentru stiinta sitehnologie cu un public mailarg siintentioneaza sa-si dezvolte abilitatile de comunicare.

Concurentii selectati atat in urma preselectiilor regionale, cat si 8 competitiei online, vor intra in findla nationala
carevadvea locin luna mai, in Bucuresti.

in vedered pregétirii pentru participared 13 findld FameL3b, concurentii selectéti vor participad 1 un stigiu
obligatoriu de pregatire in domeniul comunicarii stiintei (27-28 aprilie, Bucuresti). Stagiul de pregatire se va desfasura
inlimba engleza.

Castigdtorul FAmelLab Romania va concura in finala internationala a Cheltenham Science Festival care va avea loc
in Marea Britanie, in perioada 4-9 iunie 2013. Prezentarea din cadrul findlei FamelLadb International va trebui sa fie
sustinutainlimba engleza.

Marele premiu va consta intr-o calatorie in Marea Britanie, cu toate cheltuielile acoperite, oferita de catre British
Council castigatorului pentru a reprezenta Romania 1a competitia internationalad Famelab, din cadrul Cheltenham
Science Festival, in periodda 4-9 iunie 2013.

Concurentii clasati pe primele trei pozitiiin cadrul competitiei online si a preselectiilor regionale vor participa [d un
stagiu obligatoriu de pregatire in domeniul comunicarii stiintei. Stagiul de pregatire va fi sustinut de catre o echipa
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formata din experti din Marea Britanie si Romania, idr costurile de participare vor fi suportate de catre organizatori.

Organizatiile din domeniul stiintei si tehnologiei care sunt parteneri di British Council in organizarea competitiei
FamelLab Romania vor oferi premii castigatorului competitiei, ocupantilor locului al Il-lea si al lll-led, precum si un
premiu special pentru ceda mai buna prezentare a unui proiect tehnologic.

Mai multe informatii: http.//www.britishcouncil.org/ro/romdnid-science-fdmeldb-competition-2013.htm

GRANTURI EEA SI GRANTURI NORVEGIENE

Granturile EEA (European Economic Aread) sunt finantdte Tn comun de catre Islanda, Liechtenstein si Norvegia si
dsigura finantare pentru proiecte de dezvoltare sociala si economica in 15 tari europene, printre care si Romania.
Norvegia ofera finantare pentru proiecte de dezvoltare sociala si economica in Europa centrala si de Sud, atat prin
granturi EEA, cat si prin granturi norvegiene. Findntarea este dlocata intre tari pe baza populatiei acestora si PIB-ul pe
cdp de locuitor. In perioada 2009-2014, domeniile de finantare se incadreazd in urmatoarele arii principale:

Granturi EEA:

e Managementul si protectia mediului
e Schimbariclimatice si energie regenerabila
* Societatea civila
e Dezvoltare umanasisociala
e Protejarea patrimoniului cultural
e Cercetaresiburse
Granturi norvegiene:
e Captareasistocareacarbonului
¢ Inovareindustriald pe baze ecologice
¢ Muncaddecentasidialogtripartit
e Cercetaresiburse
¢ Dezvoltare umanasisociala
e Justitie siafaceriinterne

Mai multe informatii: www.eedgrdnts.org, www.norwdygrants.org

WORKSHOP-URI EXPLORATORII ESF - APEL PROPUNERI 2013

Se pune dccent pe promovarea intalnirilor care du ca scop deschiderea de noi directii in cercetare sau explorarea
domeniilor de cercetare emergente cu impact potential dsupra noilor evolutii in domeniul stiintei. Propunerile ar
potentidlului de & realiza inovatii si de @ pune bazele unor noi domenii de cercetare si/sau aplicatii inovatoare, sdu de a
schimba paradigmele.

Apelul este deschis pentru propuneri din todte domeniile stiintifice.

Premiile pentru Workshop-uri exploratorii ESF sunt destinate intalnirilor de discutii restranse, interactive si
orientate spre rezultate, de minim 15, maxim 30 de participanti si ridicandu-se Ia valodarea maxima de 15000 EUR.
Premiile sunt pentru workshop-urile ce vor avea locin anul cdlendaristic 2014 (1 februarie - 31 decembrie).

Data limita de primire a propunerilor: 18 aprilie 2013 (16:00 CET).

Maimulte informatii: http://www.esf.org/workshops
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“BIOTEHNOLOGIE INDUSTRIALA PENTRU EUROPA: O ABORDARE INTEGRATA”

APEL ERA-IB-2 2013

Dupa lansarea a trei apeluri transnationale pentru propuneri de proiecte de cercetare in domeniul biotehnologiei
industriale, la 1 februarie 2013, in cadrul ERA-IB2, a fost lansat al 4-lea apel transnational 'Biotehnologie industriala
pentru Europa: oabordare integrata'.

Obiective

Obiectivul principal al apelului este de a stimula participarea in proiecte transnationale de cercetare a echipelor
de cercetare care activeaza in domeniul biotehnologiei industriale, pentru a contribui la crearea bio-economiei
europene bazatd pe cunoastere (KBBE), tema a Programului Cadru 7 al Uniunii Europene. Prin finantarea acestui apel,
organizatiile vor contribui la o mai putina fragmentare a resurselor si la o dezvoltare a retelelor transnationale.
Parteneriatele transfrontaliere sunt obiective importante pentru a realiza alternative durabile la produsele pe baza de
petrol.

n acelasi scop, partenerii din EuroTransBio (ETB) participé la cel de-al patrulea apel ERA-IB. ETB s-a remarcat ca
instrument de finantare preferat pentru intreprinderile mici si mijlocii care colaboreaza in domeniul biotehnologiilor
moderne.

Tematici

Tematicile lansate in cadrul dpelului sunt:

1. Sisteme enzimatice imbunatatite pentru bioprocese inovative;

2. Microorganisme imbunatatite prin inginerie metabolica si inginerie genetica, noi abordari ale sistemelor
biologice;

3. Procese inovative down-stream;

4. Procese de fermentatie si biocatalitice noi pentru obtinerea de produse chimice inovative, inclusiv bio-
monomeri, oligomerisi polimeri;

5. Produse cu valoare adaugata obtinute prin procesare biologica (ce cuprinde separare si conversie) a biomasei,
inclusiv din fluxurilaterale si alte surse regenerabile de carbon;

6. Produse inovative din culturi de celule vegetale si animale.

Finantare si durata

Apelul este finantat din fondurile nationale ale tarilor participante. Proiectele vor fi finantate pe o perioada de
maxim 3 ani.
Eligibilitate

Echipele de cercetare care aplica pentru finantare trebuie sa fie eligibile conform regulilor nationale de finantare

ale tarilor din care fac parte. Consortiul trebuie sa cuprinda minim 3 si maxim 8 parteneri eligibili din cel putin 3 tari
participante laapelul comun.
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Termen limita

Depunerea propunerilor de proiecte se va face in doua etape. Termenul limita pentru depunerea pre-propunerilor
de proiect este 26 martie 2013. Termenul limita pentru depunerea propunerilor de proiect este 28 iunie 2013.

Mai multe informatii: http://www.uefiscdi.gov.ro/

APEL ERA-NET SUSFOOD 2013
"SUSTAINABLE FOOD PRODUCTION AND CONSUMPTION"

Scop

Obiectivul apelului este de a intensifica colaborarea si coordonarea intre activitatile de cercetare nationale din
domeniul producerii de alimente si al consumului in mod sustenabil. Scopul strategic este de a consolida si Intari
cooperarea intre tarile membre UE si statele asociate pentru a maximiza contributia cercetarii la dezvoltarea unui
sistem alimentar sustenabil plecand de la productie si pana la consum. Scopul SUSFOOD include intregul lant de
aprovizionare, cu accent pe sustenabilitatea lantului alimentar dincolo de poarta fermei. Nivelul fermei este luat in
considerare doar daca are impact direct asupra sustenabilitatii altor etape ulterioare de pe filiera. SUSFOOD
promoveaza abordarile multidisciplinare, de la biologie si pana la ingineria alimentara, stiinte sociale si tinde spre
urmatoarele obiective socio-economice si de mediu:

- sa dezvolte sistemul alimentar sustenabil de la productie pana la consum, sa creasca sustenabilitatea producerii
de hranainacelasitimp cu reducerea pierderilor pe lantul de aprovizionare si limitarea impactului asupra mediului;

- sa imbunatateasca calitatea vietii prin cresterea calitatii hranei in mod sustenabil si sa asigure fezabilitatea
lantului de aprovizionare cu alimente;

-sdncurajeze comportamentul unui consum sustenabil si alegerea produselor alimentare;

- sd dezvolte competitivitatea si cresterea economica in industria alimentard europeana cu atentie sporitd pentru
intreprinderile mici si mijlocii.

Apelul cuprinde doua sectiuni:

1.Sectiunea "Cercetare" - pentru proiecte la care consortiul este format doar din organizatii de cercetare;

2. Sectiunea "Cercetare si Inovare" - pentru proiecte la care consortiul este format din organizatii de cercetare si
obligatoriu agenti economici privati.

Buget

Bugetul apelului este de 9,422 milioane de euro. Apelul este finantat din fondurile nationale ale tarilor
participante (25 de parteneridin 16 tari europene). Proiectele vor fi finantate pe o perioada de maxim 3 ani. Consortiul
trebuie sa cuprinda minim 3 tari participante |3 dpelul comun.

Termen limita

Depunerea propunerilor de proiecte se face in doua etape. Termenul limita pentru depunerea pre-propunerilor
de proiecte este 3 mai 2013, 3 pm CET, iar termenul limita pentru depunerea propunerilor de proiecte este 1
octombrie 2013, 3 pm CET.
Tematici

Tematicile lansate in cadrul apelului sunt:
1. Imbunatatirea strategiilor privind inputurile si pierderile de pe lant cu scopul de a creste eficienta utilizarii
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resurselor si pentru a oferi valoare adaugata produselor alimentare si procesarii, producerea lor bazata pe reducerea
resurselor primare (energie, apa etc.) din lantul alimentar;

2. Inovarea in domeniul tehnologiilor de prelucrare a produselor alimentare si a produselor alimentare pentru a
sprijiniun lant alimentar sustenabil;

3.1ntelegerea comportamentului consumatorilor pentru aincuraja o alegere (mai) sustenabild a hranei.

Mai multe informatii: http.//www.uefiscdi.gov.ro/, https.//www.susfood-era.net

APEL AAL 2013

A fost deschis apelul transnational pentru propuneri de proiecte in parteneriat international, in cadrul
Programului AAL cutema,, ICT-based Solutions for Supporting Occupation in Life of Older Adults”.

Scop

Obiectivul apelului numarul 6 este de a stimula dezvoltarea solutiilor utilizand tehnologii informatice si ale
comunicatiilor pentru sustinerea si gestionarea activitatilor la locul de munca a persoanelor varstnice (la birou, intr-o
fabrica sau oricare alt mediu de lucru), inclusiv activitati sociale, voluntare sau platite, pastrand in acelasi timp
sandtatea si motivatia persoanelor de aramane active.

Finantare si eligibilitate

Apelul este finantat din fonduri europene si fonduri nationale ale tarilor participante care sprijina participareain
proiecte comune de cercetare. Institutiile care solicita finantare trebuie sa fie eligibile conform regulilor nationale de
finantare ale tarilor din care fac parte.

Pot participa parteneri de tipul: companii (IMM-uri, intreprinderi mari), organizatii de cercetare (institute de
cercetare, universitati etc.).

Termen limita

Termenul limita pentru trimiterea propunerilor este 30 aprilie 2013, 17:00 CET.

Mai multe informatii: http://www.uefiscdi.gov.ro/, http://www.aal-europe.eu/launch-of-call-6/

CLUSTER EUREKA ITEA 2

Clusterul EUREKA ITEA 2 anunta deschiderea Apelului 8 pentru depuneri de proiecte. ITEA 2 stimuleaza si asista
proiectele de cercetare-dezvoltare-inovare (CDI), aflate in faza precompetitiva, care aduc excelenta pentru sectorul
european de servicii si sisteme software-intensive. Termenul de depunere pentru forma scurta este 24 mai 2013 (17:00
CET).

Mdimulte informatii: http://www.uefiscdi.gov.ro/, http://www.itea2.org/
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EVENIMENTE INTERNE Sl INTERNATIONALE

THE XXXII CONGRESS OF THE INTERNATIONAL UNION OF LEATHER TECHNOLOGISTS
AND CHEMISTS SOCIETIES (IULTCS)
29-31 MAY 2013, ISTANBUL, TURKEY

AL XXXII-LEA CONGRES AL UNIUNII INTERNATIONALE A SOCIETATILOR TEHNICIENILOR
S| CHIMISTILOR PIELARI (IULTCS)
29-31 MAI 2013, ISTANBUL, TURCIA

The XXXII International Congress of IULTCS will
take place on Mady 29-31, 2013, at the five star hotel
Sheraton Istanbul Maslak Hotel and Congress Center
and focuses on the latest developments regarding
various aspects of leather processing science and
technology. The President of the Congress, Prof. Dr.
Nurdy UZUNOREN, anticipates that "the 2013 IULTCS
Istanbul Congress will be a rewarding platform of
exchange for Turkish participants and IULTCS members
from all around the world. The event will not simply be
areiteration of past IULTCS meetings, but will dlso offer
all participants and attendees a great opportunity to
experience Istanbul's rich history, dstonishing beauty
andvibrant life."

The main topics and objectives of the Congress
will be:

» Fundamental Researchin Leather Technologies;

« New Developments in Chemical Products for
the Tanning Industry;

. Clean Innovative Technologies in Ledther
Making;

- Waste Products and By-products;

. Use of Advanced Techniques for Leather
Analysis;

LLATWIR TECHSCIANS
([0 ¥ = RN T ige | =)
ASSDCIATION OF TORELT

Al 32-lea Congres International IULTCS va avea loc
in perioada 29-31 mai 2013, |13 hotelul de cinci stele
Sheraton Istanbul Maslak Hotel and Congress Center si
se va axa pe cele mai recente dezvoltari privind diferite
aspecte ale stiintei si tehnologiei de prelucrare a pielii.
Presedinta Congresului, Prof. Dr. Nurdy Uzunoren,
anticipeaza ca "Congresul IULTCS din 2013 din Istanbul
va constitui o platformd de schimb satisficatoare
pentru participantii din Turcid, precum si pentru
membrii IULTCS din intreaga lume. Evenimentul nu va
reprezenta doar o reiterare a reuniunilor IULTCS
anterioare, ci va oferi tuturor participantilor o mare
oportunitate de a cunoaste istoria bogata a orasului
Istanbul, frumusetea sa uimitoare siviata vibranta."

Principalele tematici si obiective dle Congresului
vor fi:

« Cercetare fundamentala in tehnologiile de
prelucrare a pielii;

Noi dezvoltari in produse chimice pentru
industria de tabacire;

Tehnologii ecologice si inovatoare de fabricare
apielii;

Deseurisisub-produse;

Utilizarea unor tehnici avansate pentru analiza
pielii;
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« Machinery Developmentsin Leather Industry;

e Future of Ledther Technologies and
Environment.

For more information regarding the Congress,
visit http://www.iultcs2013.org/.

« Dezvoltarea utilajelorinindustria de pielarie;

« Viitorul tehnologiilor de prelucrare a pieilor si
al mediului.

Pentru mai multe informatii cu privire Ia Congres,
vizitati http://www.iultcs2013.org/.

THE XXXVTH INTERNATIONAL CONGRESS ON TECHNOLOGY IN THE FOOTWEAR INDUSTRY (CALZATECNIA 2013)
“FLEXIBLE PROCESSES IN THE FOOTWEAR INDUSTRY”
5 OCTOBER 2013, LEON, GUANAJUATO, MEXICO

AL XXXV-LEA CONGRES INTERNATIONAL AL TEHNOLOGIEI IN INDUSTRIA INCALTAMINTEI (CALZATECNIA 2013)
"PROCESE FLEXIBILE IN INDUSTRIA INCALTAMINTEI"
5 OCTOMBRIE 2013, LEON, GUANAJUATO, MEXIC

'j f

CALZATECNIA

CIATEC, A.C., an institution from the Public
Research Centers' System of Consejo Nacional de
Ciencid y Tecnologia (National Science and Technology
Council - CONACYT), invites entrepreneurs and
footwear technicians that could contribute their
technical expertise on the topics selected for the
forthcoming XXXV International Congress on
Technology in the Footwear Industry (CALZATECNIA
2013), with the core subject: "FLEXIBLE PROCESSES IN
THE FOOTWEAR INDUSTRY". CALZATECNIA githers
entrepreneurs, technology experts and professionals
from the footwear industry, interested in ledrning the
latest bredkthroughs in Innovation and Technology
Development. CALZATECNIA aims to share relevant,
non-commercial objective information provided by
well-known international experts. For this edition,
CALZATECNIA's technical committee calls for people
interested in presenting papers and case studies on the
following:

» Workforce with flexible skills;

e Using technology and systems in flexible
manufacturing processes;

e Collaborative strategies.

Abstracts can be submitted by April 12,2013, and
full papers by Mdy 17, 2013. For more information visit
http://www.célzdtecnia.com.mx/.
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CIATEC, A.C., institutie din sistemul de centre
publice de cercetare al Consiliului National pentru
Stiinta si Tehnologie - CONACYT, invita antreprenorii si
tehnicienii din domeniul incaltamintei care ar putea
contribui prin competentele lor tehnice la subiectele
selectate pentru cel de al XXXV-lea Congres
International al Tehnologiei in Industria inciltdmintei
(CALZATECNIA 2013), avand ca tema de baza "PROCESE
FLEXIBILE TN INDUSTRIA TINCALTAMINTEI".
CALZATECNIA reuneste antreprenori, experti in
tehnologie si profesionisti din industria de incaltaminte
interesati de cele mai recente descopeririin materie de
inovatie si dezvoltare tehnologica. CALZATECNIA fTsi
propune sd Tmpartaseasca informatii obiective,
relevante, fara caracter comercial oferite de experti de
renume international. Pentru aceasta editie, comitetul
tehnic CALZATECNIA solicita persoanelor interesate sa
prezinte lucrarisi studii de caz cu privire la urmatoarele:

* Forta de munca cu abilitati flexibile;

« Utilizarea tehnologiei si sistemelor in procese
de fabricatie flexibile;

e Strategiidecolaborare.

Rezumatele pot fi trimise pana la data de 12
aprilie 2013, iar lucrdrile in extenso, pana la 17 mai
2013. Pentru mai multe informatii vizitati
http://www.calzatecnia.com.mx/.




THE 2013 SOCIETY OF LEATHER TECHNOLOGISTS AND CHEMISTS ANNUAL CONFERENCE
“LEATHER ISSUES IN THE 21ST CENTURY”
27 APRIL 2013, NORTHAMPTON, UNITED KINGDOM

CONFERINTA ANUALA A SOCIETATII TEHNOLOGILOR $I CHIMISTILOR PIELARI 2013
“PROBLEMELE INDUSTRIEI DE PIELARIE iN SECOLUL XXI”
27 APRILIE 2013, NORTHAMPTON, MAREA BRITANIE

The 116" edition of the Society of Le&ther
Technicidans and Chemists Conference, which will be
held at the University of Northampton, Park Campus,
on S&turddy, the 27" of April 2013, focuses on issues the
ledther industry is facing today. Representatives of the
most important companies in the ledther field will be
speaking on topics such as regulations on chemicals,
sustainability, enzymes for ledather processing,
management, s well 35 the ledther industry in the 21"
century. For the detdiled program of the SLTC
Conference, visit http://www.sltc.org/conference.htm.

Ced de a 116-a editie a Conferintei Societatii
Tehnologilor si Chimistilor Pielari (SLTC), care va avea
loc la Universitatea din Northampton, Park Campus,
sambata, 27 aprilie 2013, se axeaza pe problemele cu
care se confruntda astazi industria de pieldrie.
Reprezentanti ai celor mai importante companii din
domeniul pielariei vor tine prelegeri pe teme precum
reglementari referitoare la substantele chimice,
sustenabilitate, enzime pentru prelucrarea pielii,
management si industria de pielarie in secolul XXI.
Pentru a consulta programul detaliat al conferintei
SLTC, vizitati http://www.sltc.org/conference.htm.

18TH INTERNATIONAL TECHNICAL FOOTWEAR CONGRESS
"SOCIAL RESPONSIBILITY: A CHALLENGE FOR THE FOOTWEAR INDUSTRY"
13-16 NOVEMBER 2013, GUANGZHOU & DONGGUAN, CHINA

AL 18-LEA CONGRES TEHNIC INTERNATIONAL DE iINCALTAMINTE
“RESPONSABILITATEA SOCIALA: O PROVOCARE PENTRU INDUSTRIA DE INCALTAMINTE"
13-16 NOIEMBRIE 2013, GUANGZHOU & DONGGUAN, CHINA

m INTERNATIONAL TECHNICAL FOOTWEAR CONGRESS
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"SOCIAL RESPONSIBILITY: >
A CHALLENGE FOR THE FOOTWEAR INDUSTRY "

The footwear market is facing global changes and
the last years have seen a growing interest from
markets and especidlly consumers, medid and
stakeholders for Social Responsibility (SR). SR might be
d process of innovation based on socidal and
environmental regards and could be a cost-effective
opportunity for the Sustdinable Development of the
footwear industries. UITIC has entrusted the
organization to the China Leather Industry Association
(CLIA).

Piata de incaltaminte se confrunta cu schimbari la
nivel global, iar Tn ultimii ani s-a observat un interes tot
mai mare pentru Responsabilitatea Sociald (SR) din
partea pietelor si, mai ales, a consumatorilor, a mass-
mediei si a partilor interesate. SR ar putea fi un proces de
inovare bazat pe dspecte sociale si de mediu si ar putea fi
o oportunitate convenabila din punctul de vedere al
costului pentru dezvoltarea durabila a industriilor de
incaltaminte. UITIC aincredintat organizarea congresului
Asociatiei Industriei de Pielarie din China (CLIA).
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Sessions:
Product Innovation;

e ProcessInnovation;

» Working Conditions and Human Resources;

« Consumersand Customers;

« Business Practices and Social Responsibility
Implementation.

Abstracts cin be submitted until Mdy 15" 2013.
For more information, visit http://uitic-
congress.chindledther.org.

Sesiuni:

¢ Inovarede produs;

¢ Inovarede proces;

e Conditiide muncasiresurse umane;

e Consumatorisiclienti;

e Practici de afaceri si implementarea
responsabilitatii sociale.

Se pot trimite rezumate pana la data de 15 mai
2013. Pentru mai multe informatii, vizitati http://uitic-
congress.chindleather.org.

8TH CONFERENCE ON SUSTAINABLE DEVELOPMENT OF ENERGY, WATER AND ENVIRONMENT SYSTEMS
22-27 SEPTEMBER, 2013, DUBROVNIK, CROATIA

A OPTA CONFERINTA PRIVIND DEZVOLTAREA DURABILA A SISTEMELOR ENERGETICE, DE APA $I DE MEDIU
22-27 SEPTEMBRIE 2013, DUBROVNIK, CROATIA

The Sustdinable Development of Energy, Water
and Environment Systems (SDEWES) Conference is an
event devoted to scientists, engineers, policy makers,
students and other interested parties in the field of
sustainable development. The SDEWES Conference is
orgdnized by the University of Zagreb and Instituto
Superior Tecnico - Lisbon and under the patronage of
Europedan Commission, DG RTD, FP INCO Programme -
Brussels and other partner institutions, organisations
and networks.

The SDEWES Conference is dedicated to the
improvement and dissemination of knowledge on
methods, policies and technologies for increasing the
sustdinability of development by for example de-
coupling growth from natural resources and replacing
them with knowledge bdsed economy, taking into
dccount its economic, environmental and social pillars,
das well as methods for assessing and measuring
sustainability of development, regarding energy,
transport, water, environment and food production
systems and their many combinations. Sustainability
being also a perfect field for interdisciplindary and multi-

Revista de Pieldrie Incaltdminte 13 (2013) 1

th CconFerencE on

SUSTAINABLE DEVELOPMENT OF

ENERGY, WATER AND
ENVIRONMENT SYSTEMS

Conferinta privind Dezvoltarea Durabila a
Sistemelor Energetice, de Apa si de Mediu (SDEWES)
este un eveniment dedicat oamenilor de stiinta,
inginerilor, factorilor de decizie, studentilor si altor
parti interesate Tn domeniul dezvoltarii durabile.
Conferinta SDEWES este organizata de Universitatea
din Zagreb si Instituto Superior Tecnico - Lisdbona si sub
patronajul Comisiei Europene, al DG RTD, al
Programului FP INCO - Bruxelles si al altor institutii,
organizatii siretele partenere.

Conferinta SDEWES are ca scop imbunatatirea si
diseminarea cunostintelor privind metodele, politicile
sitehnologiile pentru cresterea durabilitatii dezvoltarii,
de exemplu, prin decuplarea cresterii economice de
resursele naturale si inlocuirea acestora cu economia
bazatda pe cunoastere, tindnd cont de pilonii sai
economici, ecologici si sociali, precum si de metodele
de evaluare si de masurare a durabilitatii dezvoltarii, in
ceea ce priveste energia, transporturile, dpa, mediul si
sistemele de productie alimentara si combinatiile
dcestord. Durdbilitatea este un domeniu perfect pentru
evaluare interdisciplinara si multiculturala a




cultural evaluation of complex systems, the SDEWES
Conference hds during the first decidde of the 21*
century become 3 significant venue for researchers in
those areas to meet, and originate, discuss, share, and
disseminate new ideas.

The details about the Conference (important
dates, conference fee, accommodation, contact
dddresses, etc.) can be found on the web site:
http://www.dubrovnik2013.sdewes.org.

sistemelor complexe, prin urmare, Conferinta
SDEWES a devenit, in primul deceniu al secolului XXI,
un cadru important pentru cercetatorii din aceste
domenii pentru a se intalni si a initia, discuta si
diseminaideinoi.

Detalii despre Conferinta (termene limita
importante, taxa pentru conferinta, cazare, adrese de
contact etc.) pot fi gasite pe site-ul:
http://www.dubrovnik2013.sdewes.org.

THE 22ND INTERNATIONAL SYMPOSIUM ON ECOLOGY & SAFETY
7-11 JUNE 2013, SUNNY BEACH, BULGARIA

AL 22-LEA SIMPOZION INTERNATIONAL PRIVIND ECOLOGIA SI SIGURANTA
7-11 IUNIE 2013, SUNNY BEACH, BULGARIA

The Twenty-second Annual International
symposium Ecology and Safety: For a Cledaner and Safer
World will be held on 7-11 June 2013 at the Sunny
Beach resort, Bulgarid. Papers can be submitted on the
following main topics:

e Energy, Climate and Global Security in the 21st
Century;

« Ecology of Air, Soil and Water;

» Health and Safety;

+ Civil Protection and Disaster Management.

For more information regarding sub-topics,
important deadlines, fees and conference programme,
visit http://www.sciencebg.net.

Al 22-lea Simpozion International privind Ecologia
si Siguranta: “Pentru o lume mai curata si mai sigura” va
aved locin perioada 7-11iunie 2013, in statiunea Sunny
Bedch, Bulgarida. Se pot trimite lucrari care se
incadreaza in urmatoarele subiecte principale:

e Energie, clima si securitatea globala in secolul
XXI;

e Ecologia aerului, soluluisi dpei;

e Sdnatatesisiguranta;

e Protectiecivilda sigestionared dezastrelor.

Pentru mai multe informatii cu privire 13 subiecte
secundare, termene limita importante, taxe si programul
conferintei, vizitati http://www.sciencebg.net.

THE 15TH INTERNATIONAL SYMPOSIUM ON MATERIALS, METHODS & TECHNOLOGIES
10-14 JUNE 2013, SUNNY BEACH, BULGARIA

AL 15-LEA SIMPOZION INTERNATIONAL AL MATERIALELOR, METODELOR $I TEHNOLOGIILOR
10-14 IUNIE 2013, SUNNY BEACH, BULGARIA

The Fifteenth Annual International Symposium
Materials, Methods and Technologies will be held on
10-14June, Sunny Beach resort, Bulgaria. Papers can be
submitted on the following main topics:

« Materials;

« Methodsand Tools for Innovation;

« Methods & Technologies.

For more information regarding sub-topics,
important deadlines, fees and conference programme,
visit http://www.sciencebg.net.

Al 15-lea Simpozion International al Materialelor,
Metodelor si Tehnologiilor va avea loc in perioada 10-14
iunie, in statiunea Sunny Bedch, Bulgaria. Se pot trimite
lucraricare seincadreazain urmatoarele subiecte principale:

e Materiale;

e Metodesiinstrumente pentruinovare;

e Metodesitehnologii.

Pentru mai multe informatii cu privire 13 subiecte
secundare, termene limita importante, taxe si programul
conferintei, vizitati http://www.sciencebg.net.
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BREVETE DE INVENTIE, PREMII $1 MEDALII

Au fost acordate noi brevete ale cercetatorilor din INCDTP - Sucursala ICPI:
New patents have been granted to INCDTP — Division ICPI researchers:

PROCESS FOR OBTAINING PROTEIN BIOENHANCERS

PROCEDEU DE OBTINERE A UNOR BIOAMELIORATORI PROTEICI

No./Nr. 126122

Authors/Autori: Gabriel Zdinescu, Petre Voicu, Cdrmen AlinG Gherghind

The invention relates to a process for obtdining
bioenhdncers - multicomponent systems consisting of
protein biopolymers and synthetic polyelectrolytes.
The bioenhancer is used to remedy and/or condition
degraded soils as it provides enough elements that
improve soil composition with nutrients such as
nitrogen, phosphorus, calcium, magnesium,
potdssium, etc. Literature mentions synthetic
polyelectrolytes as enhancers for soils poor in
nutrients, necessary for plant growth, but methods of
soil improvement using waste from ledther processing
are also known. The technical problem solved by the
invention is the improvement and stabilization of the
soil structure on the seedbed surfiace using a
multicomponent system of biopolymers. According to
the invention the process contributes to restoring poor
and degraded soils to agriculture, and to reducing
environmental pollution by recovery of ledther waste,
whichis currently landfilled.

OFICIUL 15 STAT PENTRU INVENT

ROMANIA

Inventia se refera la un procedeu de obtinere a unor
bioamelioratori - sisteme multicomponente, formate din
biopolimeri proteici si polielectroliti sintetici.
Bioamelioratorul este utilizat pentru remedierea si/sau
conditionarea solurilor degradate, deoarece ofera
suficiente elemente care Tmbunatatesc compozitia
solurilor cu elemente nutritive ca: azot, fosfor, calciu,
magneziu, potasiu etc. Literatura de specialitate
mentioneazd, ca amelioratori pentru remedierea
solurilor sarace in substante nutritive, necesare cresterii
plantelor, polielectrolitii sintetici, dar sunt cunoscute si
metode de ameliorare a solurilor, utilizand deseuri de la
prelucrarea pieilor. Problema tehnica pe care o rezolva
inventia consta in ameliorarea si stabilizarea structurii
soluluila suprafata patului germinativ, utilizand un sistem
multicomponent de biopolimeri. Procedeul conform
inventiei contribuie atat la redarea in agriculturd a unor
soluri sarace si degradate, cat si la reducerea poluarii
mediului, prin valorificarea deseurilor de piei, care in
prezent se elimina la gropile de gunoi.

I

Hrevet de inuentie

Nr. 126122

Acordt I temeil Logi 6441681 prind breviie de nverge, mputiostd n
Pares L re 581

T

Durata beowihiti o

Tdar: INSTITUTUL NATIONAL DE CERCETARE-DEZVOLTARE
LE  PiEL AR - mSTITUTUL DE

TEXTI € -
CERCETARE PIELARIEINCAL TAMINTE, BUGUREST, B, RD

PROCEDEUDE GBTINERE AUNOR BICAMELIORATOR!
o

e ani, o
03:12.3000, o condifia i3 taxmlon arvala do menfinem in vigers o

brevatuni,
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Medals and awards received by INCDTP - Division ICPI researchers:
Medalii si premii obtinute de cercetatorii din INCDTP - Sucursala ICPI:

CRETE2012

THIS s to ceveify that the 3rd

thie paper entitled

e M
e

s
St

Third place award - for the best conference poster
- for the paper entitled “New tanning technologies
based on valorization of industrial wastes”, by authors
Marian CRUDU, Viorica DESELNICU, loannis IOANNIDIS,
Luminita ALBU, presented at "The 3rd International
Conference on Industrial and Hazardous Waste
Management" CRETE 2012.

Hanning technologies pased on valirization

mﬁrm the 3rdivtepnatimal Conferenice on

quiggemont “CHANIA 20187,

URKUNDE/CERTIFICATE

Internationale Fachmesse
»ldeen-Erfindungen-Neuheiten« Niirnberg
International Trade Fair

»ldeas-Inventions-New Products«Nuremberg

Erfindung Universitét / Hochschule
Invention University / College

Cr
National Research and Development
Insttute for Textiles and Leather

RUMANIEN
warde fur hervorragende Leistungen eine.

was awarded with

Goldmedaille

vertiehen. /
for outstanding performances.
Erfindung / Neuheit - invention / new product
Gerbungsmittel und -verfahren von Rindsieder

Tanning composition and process for tanning bovine hides

Gold medal and gold plaque received for the
invention “Tanning composition and process for
tanning bovine hides”, by inventors Marian CRUDU,
Viorica DESELNICU, loannis IOANNIDIS, Dana Corina
DESELNICU, Andra CRUDU, at the iENA 2012
International Trade Fair, Nuremberg.

- POSTFR AWARD,

Premiul Ill - cel mai bun poster al conferintei -
pentru lucrarea “New tanning technologies based on
valorization of industrial wastes”, avandu-i ca dutori pe
Maridn CRUDU, Viorica DESELNICU, lodnnis IOANNIDIS,
Luminita ALBU, prezentata la "The 3rd International
Conference on Industrial and Hazardous Waste
Mandgement" CRETE 2012.

Medalie de dur si placheta de aur pentru inventia
“Tanning composition and process for tanning bovine
hides”, inventatori: Marian CRUDU, Viorica DESELNICU,
loannis IOANNIDIS, Dana Corina DESELNICU, Andra
CRUDU, la Salonul International de Inventii iENA 2012,
Nuremberg.
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THE BELGIAN AND INTERNATIONAL TRADE FAIR
FOR TECHNOLOGICAL INNOVATION

ALBU MADALINA GEORGIANA, DESELNICU VIORICA,
CRUDU MARIAN, IOANNIDIS IOANNIS, CHELARU
CIPRIAN, DESELNICU DANA CORINA

THE NATIONAL RESEARCH

ENT INSTITUTE FOR TEXTILE AND

SIMULATION PROCEDURE OF TANNING SYSTEMS

Gold medal received for the invention
“Simulation procedure of tanning systems”, by
inventors Madalina Georgiana ALBU, Viorica
DESELNICU, Marian CRUDU, loannis IOANNIDIS,
Ciprian CHELARU, Dana Corinda DESELNICU, at the
INNOVA ENERGY Trade Fair Brussels, Belgium.
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Gold medal

Medadlie de dur pentru inventia “Simuldtion
procedure of tanning systems”, inventatori: Madalina
Georgiana ALBU, Viorica DESELNICU, Marian CRUDU,
loannis IOANNIDIS, Ciprian CHELARU, Dana Corind
DESELNICU, 1a Salonul INNOVA ENERGY Bruxelles,
Belgia.
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INCDTF  INCDTP — SUCURSALA INSTITUTUL DE CERCETARI PIELARIE-INCALTAMINTE

INFORMATII UTILE

PHYSICAL-MECHANICAL TESTS AND CHEMICAL ANALYSES LABORATORY
LABORATORUL DE INCERCARI FIZICO-MECANICE S| ANALIZE CHIMICE

within INCDTP — Division Leather and Footwear Research Institute carries out the following
types of physical-mechanical tests and chemical analyses accredited by RENAR:
din cadrul INCDTP — Sucursala Institutul de Cercetdri Pieldrie — Incdltdminte realizeazd urmdtoarele
tipuri de Incercdri fizico-mecanice si analize chimice acreditate RENAR:

GRAVIMETRIC METHODS — PHYSICAL-MECHANICAL TESTS LABORATORY
METODE GRAVIMETRICE — LABORATOR INCERCARI FIZICO-MECANICE

Determining water permeability — finished ledthers

Determinarea permeabilitdtii la apd — piei finite

Determining permeadbility, absorption and desorption of water vapors — finished leathers
Determinarea permeabilitdtii, absorbtiei si desorbtiei vaporilor de apd — piei finite
Determining density — rubber soles and footwear; rubber ingredients

Determinarea densitdtii — tdlpi si incdltdminte de cauciuc; ingrediente de cauciuc

incdltdminte
PVC

cauciuc, TR, PVC

Determining shoe upper behavior in water under dynamic conditions — ledthers for shoe uppers
Determinarea comportdrii la apd in conditii dinamice a fetelor de incaltdminte — piei pentru fete de

Determining protection footwear soles behavior upon immersion in liquid environments—rubber soles, TR,

Determinarea comportdrii la imersie in medii lichide a tdlpilor pentru incdltdmintea de protectie — tdlpi

METHODS FOR SPECIFIC DEFORMATIONS
METODE PENTRU DEFORMATII SPECIFICE

Determining tensile strength and elongation — finished leathers

Determindred rezistentei Id trdctiune si & dlungirii — piei finite

Determining tear strength — finished leathers

Determindred rezistentei Id sfdsiere — piei finite

Determining tensile strength and elongation — rubber

Determindred rezistentei Id tractiune si @ dlungirii — cGuciuc

Determining dye resistance to friction —finished leathers

Determindred rezistentei vopsirii Id frecdre — piei finite

Determining resistance to repeated bending — finished leathers

Determindred rezistentei Id flexiuni repetdte — piei finite

Determining resistance to repeated bending — rubber soles and shoe uppers
Determinarea rezistentei la flexiuni repetate — tdlpi si fete de incdltdminte din cauciuc
Determining resistance to repedted bending — entire sole

Determindred rezistentei Id flexiuni repetdte — tdlpd intredgd

Determining ShoreA hardness — rubber soles and footwear

Determinarea duritdtii ShoreA — tdlpi si incdltdminte din cauciuc

Determining abrdsion resistance — materials for shoe uppers, insertions and insoles
Determinarea rezistentei la abraziune — materiale pentru fete incdltdminte, captuseli si branturi

:
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INCDTP

INCDTP — SUCURSALA INSTITUTUL DE CERCETARI PIELARIE-INCALTAMINTE

METHODS FOR RHEOLOGIC
CHARACTERISTICS (VISCOSITY)
METODE PENTRU CARACTERISTICI

:
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~
ri

REOLOGICE (VISCOZITA“]'E) METHODS FOR DETERMINING CONSTRUCTIVE CHARACTERISTICS OF
FOOTWEAR

Ingredients for rubber METODE PENTRU DETERMINAREA CARACTERISTICILOR

Ingrediente pentru cauciuc CONSTRUCTIVE ALE INCALTAMINTEI

Adhesives for footwear

Adezivi pentru incdltGminte Determining ddhesion capacity — adhesives for footwear

Determinarea capacitdtii de lipire — adezivi pentru incdltdminte

Determining sole attachment resistance — on whole shoes; on samples
Determinarea rezistentei fixdrii tdlpii — pe incdlt@minte intreagd; pe

epruvete

Determining pH value and difference number of aqueous
extract — finished leathers; duxiliary materials for the
leather industry; rubber ingredients

Determindred vdlorii pH si G cifrei de diferentd d
extrdctului dpos — piei finite; mdteridle duxilidre pentru
industrid de pieldrie; ingrediente cduciuc

Determining uppers seams resistance — footwear

ELECTROCHEMICAL METHODS Determinarea rezistentei cuséturilor fetelor — incdltéminte
METODE ELECTROCHIMICE

GRAVIMETRIC METHODS — CHEMICAL ANALYSES LABORATORY
METODE GRAVIMETRICE — LABORATOR ANALIZE CHIMICE

Determining solvent extractable substances — Finished leathers and collagen-based products; Hard rubber
Determindred substdntelor extrdctibile cu solventi — piei finite si produse coldgenice; cduciuc vulcdnizdt
Determining water solluble substances — Finished leathers

Determindred substdntelor solubile in dpd — Piei finite

Determining tanning substances — Synthetic and vegetable tans

Determindred substdntelor tdndnte — Tandnti sintetici si vegetdli

Determining fat substances content — Sulphated oils

Determindred continutului in substdnte grdse — Uleiuri sulfatdte

Determining dsh — Finished ledthers and collagen-based products; Rubber soles and footwedr; Rubber
ingredients; Auxiliary materialsin the leatherindustry

Determindred cenusii — Piei finite si produse coldgenice; Talpi si incdltdminte de cduciuc; Ingrediente de cduciuc;
Materidle duxilidre din industrid de pieldrie

Determining humidity and voldtile matter content — Finished leathers and collagen-bdsed products; Rubber
soles and footwear; Rubberingredients; Auxilidry materidlsin the ledatherindustry

Determindred umiditdatii si d continutului de mdterii voldtile — Piei finite si produse coldgenice; Talpi si
incdltdminte de cduciuc; Ingrediente de cauciuc; Mdteridle Guxilidre din industrid de pieldrie

Determining dry substance content—Auxilidry materidls for the ledther industry; Rubber ingredients; Adhesives
for footwedr

Determindred continutului de substdntd uscdtd — Mdteridle Guxilidre pentru industrid de pieldrie; Ingrediente
cauciuc; Adezivi pentru incdltdminte

Determining sulphur — Hard rubber; Determining silicic-acid anhydride; Rubber blends, rubber soles, rubber
shoe uppers

Determindred sulfului — Cauciuc vulcdnizdt; Determindred bioxidului de siliciu; Amestecuri de cduciuc, tdlpi de
cauciuc, fete de incdltdminte de cduciuc

Determining outstanding total matter content—Used watersin the leather industry

Determindred continutului de mdterii totdle in suspensie —Ape uzdte din industrid de pieldrie
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INCDTP

INCDTP — SUCURSALA INSTITUTUL DE CERCETARI PIELARIE-INCALTAMINTE

VOLUMETRIC METHODS
METODE VOLUMETRICE

Determining chromic oxide and trivalent chrome — Finished leathers; Auxiliary materials for the leather industry
Determinarea oxidului de crom si a cromului trivalent — Piei finite; Materiale auxiliare pentru industria de pieldrie
Determining total nitrogen content and dermal substance — Finished ledthers and collagen-based products
Determinarea continutului de azot total si a substantei dermice — Piei finite si produse colagenice

Determining chemical oxygen demand COD —Used waters in the leatherindustry

Determinarea consumului chimic de oxigen CCO—Ape uzate din industria de pieldrie

Determining mineral ether extractable substances content - Used waters in the leather industry

Determinarea continutului de substante extractibile cu eter de petrol — Ape uzate din industria de pieldrie

GAS-LIQUID CHROMATOGRAPHY
CROMATOGRAFIE IN FAZA LICHIDA S| GAZOASA

Determining certdin dzo dyes by high performance chromdtography — Finished ledthers
Determindred dnumitor colordnti dzoici prin cromdtogrdfie de indltd performdntd — Piei finite

:
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Determining pentdchlorophenol content — Finished leathers

Determindred continutului de pentdclorfenol — Piei finite
Determining formaldehyde content — Finished ledthers SPECTROMETRIC (INFRARED) METHODS
Determindred continutului de formdldehidd — Piei finite METODE $PECTROMETRICE (INFRAROSU)

Footweadr soles

infrarosu—Talpiincdltaminte

Identifying PVC by infrared spectrometry —

Identificarea PVC prin spectrometrie in

Physical-mechanical tests and chemical analyses not accredited by RENAR:
Incercdri fizico-mecanice si analize chimice neacreditate RENAR:

SPECTROMETRIC (UV-VIS) METHODS
METODE SPECTROMETRICE (UV-VIS)

Determining acid ions and organic substances in water: determining nitrites, azotates, total cyanides, acid ion
surface dgents, non-ionic surfiace agents, phenylindex, fluorine, phosphates, sulphates, sulphides

Determindred ionilor dcizi si G substdntelor orgdnice din dpd: determindred nitritilor, dzotdtilor, cidnurile totdle,
dgentide suprdfdtd ioni dcizi, dgenti de suprdfdtd neionici, indicele de fenil, fluor, fosfati, sulféati; sulfuri
Determining basic ions and organic substances in water: arsenic, aluminum, chrome VI, mercury, ammonium
Determindred ionilor bazici si d substantelor orgdnice din dpd: drsenic, Gluminiu, crom VI, mercur, dmoniu

VOLUMETRIC METHODS
METODE VOLUMETRICE

Determining calcium oxide; Determining magnesium oxide; Determining iron trioxide; Determining aluminum
trioxide —Rubber blends, rubber soles, rubber shoe uppers

Determinarea oxidului de calciu; Determinarea oxidului de magneziu; Determinarea trioxidului de fier;
Determinarea trioxidului de aluminiu—Amestecuri de cauciuc, tdlpi de cauciuc, fete de incdltdminte de cauciuc
Identifying elastomers in rubber blends — Vulcanized and unvulcanized rubber blends, Rubber soles and shoe
uppers

Identificarea elastomerilor din amestecurile de cauciuc — Amestecuri de cauciuc vulcanizate si nevulcanizate, tdlpi si
fete de incdltdminte din cauciuc
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LEATHER TESTS
INCERCARI PENTRU PIELE

Determining water absorption under static conditions — Finished ledthers
Determinarea absorbtiei de apd in conditii statice — Piei finite

Determining dpparent density — Finished ledthers

Determinarea densitdtii aparente — Piei finite

Determining bend resistance of upper and cracking index — Finished ledthers
Determinarea rezistentei la indoire a fetei si a indicelui de crapare — Piei finite
Bend test — Finished leathers

Tncercarea la indoire — Piei finite

Contraction index — Ledthers and furs to be processed and finished leathers and furs
Indice de contractie — Piei si blanuri in curs de prelucrare si piei si blanuri finite
Dye resistance to sweadt — Finished leathers

Rezistenta vopsirii la transpiratie — Piei finite

Determining softness — Finished leathers

Determinarea moliciunii — Piei finite

Water dbsorption and desorption - Footwear. Insoles, ingole covers
Absorbtia si desorbtia apei — Incdltdminte, branturi, acoperisuri de brant
Tensile strength — Synthetic leathers

Rezistenta la tractiune — Piei sintetice

Tear resistance — Finished leathers

Rezistenta la sfdsiere — Piei finite

Wool pulling resistance — Finished leathers with fur

Rezistenta la smulgere a lGnii — Piei finite cu bland

:
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RUBBER TESTS
INCERCARI PENTRU CAUCIUC

Determining elasticity — hard rubber

Determindred eldsticitdtii — cduciuc vulcdnizat

Determining tear resistance — hdard rubber

Determindred rezistentei Id sfdsiere — cauciuc vulcanizat

Residual deformation from compression — hard or thermoplastic rubber; cellular polymeric materials
Deformarea remanentd la compresie — cauciuc vulcanizat sau termoplastic; materiale polimerice
celulare

Compression resistance — Flexible cellular materials

Rezistenta la compresie — materiale celulare flexibile

Linear contraction - Flexible cellular materials

Contractia liniard — materiale celulare flexibile

Determining adherence to textiles — Hard rubber

Determinarea aderentei la textile — cauciuc vulcanizat

Determining repedted bending resistance (De Mattia) — hard or thermoplastic rubber
Determinarea rezistentei la flexiuni repetate (De Mattia) — cauciuc vulcanizat sau termoplastic
Determining dccelerated ageing resistance — hard or thermoplastic rubber

Determinarea rezistentei la imbdtrdnire acceleratd — cauciuc vulcanizat sau termoplastic

Low temperature bend testing — hard or thermoplastic rubber

Incercarea la indoire la temperaturd scdzutd — cauciuc vulcanizat sau termoplastic

Low temperature bend testing — plastic materials

Incercarea la indoire la temperaturd scdzutd — materiale plastice

Determining mass — covered textile bases

Determinarea masei — suporturi textile acoperite

Determining adherence of covering layer — covered textile bases

Determinarea aderentei stratului de acoperire — suporturi textile acoperite

Determining repedted bending resistance — covered textile bases

Determinarea rezistentei la flexiuni repetate — suporturi textile acoperite
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INSTRUCTIONS TO AUTHORS

Presentation of papers

The scientific papers should be presented for publishing in Romanian and English by the
Romanian authors, and in English by the foreign authors.

The text of the article should be clear and precise, as short as possible to make it
understandable. As a rule, the paper should not contain more than fifteen pages,
including figures, drawings and tables. The paper should be divided into heads and
chapters in a logical sequence. Decimal classification is recommended. Manuscripts
must meet high scientific and technical standards. All manuscripts must be typewritten
using MS Office facilities, single spaced on white A4 standard paper (210 x 297 mm) in
11-point Times New Roman (TNR) font. Please note that the content of the articles is
the sole responsibility of the authors.

Format. Title. Title (Centered, 12 pt.TNR font) should be short and informative. It
should describe the contents fully but concisely without the use of abbreviations.

Authors. The complete, unabbreviated names should be given (Centered, font TNR
10), along with the affiliation (institution), city, country and email address (Centered, 9
pt.TNR font). The author to whom the correspondence should be addressed should be
indicated, as well as email and full postal address.

Abstract: A brief abstract of no more than 200-250 words must accompany each
manuscript (8 pt. TNR font). The abstract should describe the content and results of the
paper.

Keywords. Authors should give 3-5 keywords.

Text. Introduction. Should include the aims of the study and results from previous
notable studies.

Materials and Methods. Experimental methods should be described clearly and
briefly.

Results and Discussions. This section may be separated into two parts. Unnecessary
repetition should be avoided.

Conclusions. The general results of the research are discussed in this section.
Acknowledgements. Should be as short as possible.

References. Must be numbered in the paper, and listed in the order in which they
appear.

Diagrams, Figures and Photographs should be constructed so as to be easy to
understand and should be named “Figures”; their titles should be given below the
Figure itself. The figures should be placed immediately near (after or before) the
reference that is being made to them in the text. Figures should be referred to by
numbers, and not by the expressions ,below” or ,above”. The number of figures should
be kept to minimum (maximum 10 figures per paper).

Tables. Should be numbered consecutively throughout the paper. Their titles must be
centered at the top of the tables (12 pt. TNR font). The tables text should be 9 pt. TNR
font. Their dimensions should correspond to the format of the Journal page. Tables will
hold only the horizontal lines defining the row heading and the final table line. The
tables should be placed immediately near (after or before) the reference that is being
made to them in the text. Tables should be referred to by numbers, and not by the
expressions ,below” or ,above”. The measure units (expressed in International
Measuring Systems) must be explicitly presented.

Formulas, Equations and Chemical Reactions should be numbered by Arabic numbers
in round brackets, in order of appearance, and should be centered. The literal part of
formulas should be in Italics. Formulas should be referred to by Arabic numbers in
round brackets.

Nomenclature. Should be adequate and consistent throughout the paper, should
conform as much as possible to the rules for Chemistry nomenclature. It is preferable to
use the name of the substances instead of the chemical formulas in the text.

References should be numbered consecutively throughout the paper in order of
citation in square brackets; the references should list recent literature also. Footnotes
are not allowed. If the cited literature is in other language than English, the English
translation of the title should be provided, followed by the original language in round
brackets. Example: Handbook of Chemical Engineer (in Romanian), vol. 2, Technical
Press, Bucharest, 1951, 87.

Citation of journal articles: all authors' names (surname, name initials), abbreviated
journal title, article title,year, volume number, issue number, full page reference. Ex:
Helissey, P., Giorgi—Renault, S., RenaultJ., Chem. Pharm. Bull., 1989, 37,9, 2413-2425.

In case the reference is not cited in original, the author(s) should also list the original
paper that has been consulted.

Citation of texts from books: authors' full name and name (initials), title of the book,
issue number in Arabic numbers, publishing house, editors name (if present), city
where the book has been published, year of publication, the page(s) containing the
textthat has been cited.

Citation of patents: all authors' names (surname, name initials), or company's name,
country and patent number, date of issuance.

Manuscripts should be submitted in electronic format by email to the following
address:

Dr. Viorica DESELNICU, Editor-in-chief

INCDTP - Leather and Footwear Research Institute (ICPI)

93 lon Minulescu Street, code 030215, Bucharest, Romania
Phone: +4021-323.50.60; Fax: +4021-323.52.80.

E-mail: jlfjournal @gmail.com

INSTRUCTIUNI PENTRU AUTORI

Prezentarea lucrarilor

Lucrarile stiintifice se vor prezenta redactiei spre publicare in limba romana si in limba
engleza de catre autorii romani, siin limba engleza de cétre autorii straini.

Continutul lucrarii trebuie sa fie clar si cat mai concis posibil. Articolele nu vor depdsi 15
pagini, inclusiv figurile si tabelele. Lucrarea va fi impartita in paragrafe si capitole intr-o
succesiune logicd. Este recomandata clasificarea zecimald. Articolele vor intruni un inalt
standard stiintific i tehnic. Toate manuscrisele vor fi editate utilizind facilitdtile MS Office
(Word '97 sau ulterioare) pe hartie albd A4 standard (210 x 297 mm) cu font Times New
Roman (TNR) 11, spatiere la un rand. Continutul articolelor este responsabilitatea
autorilor.

Formatul lucrdrilor. Titlu. Titlul trebuie sd descrie concis continutul lucrarii fara a folosi
abrevieri. Titlul va fi centrat, font TNR 12.

Autori. Se prefera numele complet al autorilor (Centrat, font TNR 10), impreund cu
afilierea (institutia), orasul, tara si adresa de email (Centrat, font TNR 9). Se va indica
autorul pentru corespondenta cu adresa completa.

Rezumat: Un rezumat de 200-250 cuvinte va insoti lucrarea (font TNR 8). Rezumatul
trebuie sa descrie continutul lucrarii si rezultatele obtinute.

Cuvinte cheie. Se vor prezenta 3-5 cuvinte cheie.

Textul lucrarilor. Introducere. Va include obiectivele studiului si rezultatele studiilor
relevante anterioare.

Materiale si Metode. Metodele experimentale vor fi descrise clar si pe scurt.

Rezultate si Discutii. Aceastd sectiune poate fi separata in doud parti. Se vor evita
repetitiile care nu sunt necesare.

Concluzii. Tn aceasts sectiune vor fi discutate rezultatele generale ale cercetérii.
Multumiri. Vor fi cat mai scurte posibil.

Bibliografie. Referintele bibliografice vor fi numerotate in lucrare si listate in ordinea in
care aparin text.

Diagrame, figuri si fotografii. Vor fi construite in asa fel incét sa fie ugor de inteles si vor fi
denumite ,Figuri”; denumirea lor va fi datd sub figura propriu-zisa. Ele vor fi plasate
imediat Ianga (inainte sau dupa) referirea care se face la ele in text. Referirile la figuri se vor
face prin numere, nu prin cuvintele ,mai sus” sau ,,mai jos”. Numarul figurilor s3 fie cel

strict necesar (maxim 10).
Tabele. Vor fi numerotate in continuare cu cifre arabe. Fiecare va avea un titlu, centrat

deasupra tabelului (TNR 11). Textul tabelului va respecta fontul TNR 9. Dimensiunile
tabelelor trebuie sa corespunda formatului revistei. Tabelele vor prezenta numai liniile
orizontale ce delimiteaza capul de tabel si sfarsitul tabelului. Tabelele vor fi plasate imediat
langa (inainte sau dupa) referirea care se face la ele in text. Referirile |a tabele se vor face
prin numere, nu prin cuvintele ,mai sus” sau ,mai jos”. Unitatile de masura folosite
(exprimate in Sistem International) trebuie prezentate explicit.

Formule, ecuatii si reactii chimice. Vor fi numerotate cu cifre arabe, in paranteza mica in
ordinea aparitiei, si vor fi plasate centrat. Partea literala a formulelor trebuie sa fie scrisa cu
caractere italice. Referirile din text la formule se pot face prin numere arabe scrise intre

paranteze rotunde.
Nomenclaturd. Trebuie sa fie corespunzdtoare si univoca, sa se conformeze pe cét posibil

regulilor pentru nomenclatura in chimie, iar in text este preferabil sa se foloseasca numele

substantelorin loc de formule chimice.
Referinte bibliografice. Vor fi numerotate in continuare, in ordinea citdrii, i notate in text

prin cifre corespunzdtoare, in paranteze patrate; bibliografia va contine si lucrari recent
publicate. Nu este permisa folosirea notelor de subsol. Dacd lucrdrile citate sunt in altd
limba decét limba engleza, se va oferi titlul in limba englezd, urmat de precizarea limbii
originale in parantezd rotunda. Exemplu: Handbook of Chemical Engineer (in Romanian),

vol. 2, Technical Press, Bucharest, 1951, 87.

Citarea articolelor din reviste: numele tuturor autorilor (nume, initiale prenume), titlul
articolului, titlul abreviat al periodicului, anul aparitiei, numarul volumului, numdrul
editiei, paginile de inceput si sfarsit ale articolului. Ex: Helissey, P., Giorgi—Renault, S.,
Renault)., Chem. Pharm. Bull., 1989,37,9, 2413-2425.

Tn cazul in care referinta nu a fost citat3 in original, se va indica dupé ea si lucrarea care a
fost consultata.

Citarea textelor din cdrti: numele si prenumele (initiala) autorilor, titlul cartii, numarul
editiei in cifre arabe, editura, numele editorilor (dacd este cazul), localitatea, anul
aparitiei, pagina (sau paginile) la care se face referirea.

Citarea brevetelor: numele tuturor autorilor (nume, initiale prenume), sau firmei, tara si
numarul brevetului, data.

Manuscrisele se vor preda in format electronic la urmdtoarea adresd, prin email:

Dr. Viorica DESELNICU Editor sef

INCDTP - Sucursala Institutul de Cercetare Pielarie — Inciltdminte (ICPI)

Str. lon Minulescu nr. 93., cod 030215, Bucuresti, Romania, Tel: +4021-323.50.60, Fax:
+4021-323.52.80, E-mail: jIfjournal@gmail.com
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