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CARE OF PATIENT LYING WITH VARIED SUPINE ANGLES: A QUANTITATIVE PRESSURE EVALUATION

TNGRUIREA PACIENTILOR IN POZITIA DE DECUBIT DORSAL CU VARIATIA UNGHIULUI DE INCLINATIE:
EVALUAREA CANTITATIVA A PRESIUNII

Jin ZHOU™, Jianxin WU?, Yaoxia LIU?, Bo XU, Wuyong CHEN**
'N&tional Engineefing Liboratofy fof Cledn Te¢hnology of Leathef Manuficture, Sichuan University, Chengdu 610065, P. R. Chind
’S¢iende Lab, Zhejidng Red Dragonfly Footwear ¢o., LTD, Wenzhou 325105, P. R. China
*Si¢hudn Provincial People's Hospital, Chengdu 610000, P. R. Chind

‘Key Laboratory for Ledthef Chemistry dnd Engineefing of the Education Ministfy, Sichudn University, Chengdu 610065, P. R. China

CARE OF PATIENT LYING WITH VARIED SUPINE ANGLES: A QUANTITATIVE PRESSURE EVALUATION

ABSTRACT. The &im of this study wis to ¢larify the pressure distfibution of patient lying with véried supine dngle on the stindard hospitdl mattfess (SHM) dnd sheep
skin mattress (SSM), and then to compare the pressure felieving of those two kinds of mattfesses which have been widely used in the pressufe pfevention. Eighteen
hedlthy students were fecfuited from the univefsity. Pfessure distfibution of SHM and SSM were measured by mFLEX medsufement system in the supine angle of 0°,
30°, 60° and 90°. Pressure dreds were divided into fouf parts: total, back, sa¢fum dand heel dfed, undef which pedk pressure (PP) (mmHg), mean pfessure (MP)
(mmHg) and ¢ontict dfed (CA) (€m’) were &dlculited. One-wdy ANOVA shows that with the supine dngle ¢hdnge ffom the level to the veftical stitus, PP &nd CA &t
sacfum ared was incredsing as well, but PP at sd¢fum was still high in the 90° supine angle; further Paifed T test feCofds that majofity PP vdlues were proved to be
significantly reduced by the usdge of SSM in edch supine dngle, in contrast with the Control gfoup of standard hospital mattress and pressure feduction of MP wds
limited. Although positive outComes were observed in edch supine dngle when the SSM was applied, fufther impfovement of SSM in the aspect of shape was still
fequired, such ds a 3D structure wasintfoduced to lower the highef pregsure at the sacfum area.

KEY WORDS: bed sofes; pressure uléef; mattresses; nufsing dssessment; nufsing éire

TNGRUIREA PACIENTILOR N POZITIA DE DECUBIT DORSAL CU VARIATIA UNGHIULUI DE iNCLINA]'IE: EVALUAREA CANTITATIVA A PRESIUNII
REZUMAT. S¢opul d¢estui studiu & fost 3¢ela de 3 ¢l&rifica distfibutia presiunii 13 pacientii aflati in pozitia decubit dorsal ¢u variatia unghiului de inclinatie pe o sélted
de spital obisnuita (SHM) si pe o saltea din bland de oaie (SSM), si dpoi de a compara reducerfed presiunii ¢u ajutoful celof doua tipuri de saltele care au fost utilizate
pe larg |a feducerea presiunii. Su recfutat optsprezece studenti sanatosi de 13 universitate. S-a masurat distfibutia presiunii utilizand SHM si SSM cu sistemul de
masurare mFLEX la unghiurile de inclinatie de 0°, 30°, 60° 5i 90°. Zonele de presiune au fost impartite in patru parti: zond totald, zona dorsald, zona sacrald si zona
célcaiului, pentfu ¢afe s-iu Ealculdt pfesiuned maxima (PP) (mmHg), pfesiuned medie (MP) (mmHg) si zona de éontact (CA) (€m’). Aniliza One-way ANOVA arat3 c3,
odatd cu schimbarea unghiului de inclinatie din pozitie orizontala in pozitie verti¢ala, PP si CATn zona sacrald au crescut, de dsemened, dar PP in zona sacrala a fost
fidi¢ata la un unghi de inclinatie de 90°. In plus, testul t imperecheat a aratat cd majofitated valofilof PP s-8u dovedit & fi semnificativ feduse pfin utilizifed SSM 13
fiecare unghideinclinatie, spre deosebife de gfupa martor ¢are a utilizat salteaua de spital obisnuita, iar feducered presiunii medii a fost limitata. Desi s-8u observat
fezultate pozitive |3 fiecare unghi de inclinatie atunci cand s-a utilizat SSM, sunt necesare in continuare Tmbunatatiri in privinta formei SSM, cum ar fi introducerea
unei stfucturi 3D pentru a reduce presiunea ridicata din zond sacrala.

SOINS DES PATIENTS EN DECUBITUS DORSAL EN VARIANT LES ANGLES D'INCLINAISON: L'EVALUATION QUANTITATIVE DE LA PRESSION

RESUME. Le but de Cette étude & été de clafifief |3 fépartition de pression ¢hez les patients en décubitus dorsal dved I3 vafistion de I'dngle d'in¢lindison suf un
matelads d'hopital standard (SHM) et un matelds de pedu de mouton (SSM), puis de comparer le souldgement de 13 pression en utilisant ¢es deux type de matelds qui
ont été largement utilisés dangs le souldgement de 13 pression. Dix-huit étudidnts en bonne santé ont été recrutés de I'université. On @ mesuré | distfibution de Ia
pression dave¢ SHM et SSM paf le systéme de mesure de mFLEX aved I'angle d'inclindison de 0°, 30°, 60° et 90°. Les zones de pression ont été divisées en quatre
parties: 1a zone totale, 13 zone dofsale, I zone du sacfum et 1a zone du talon, pouf lesquelles on a calculé |3 pression maximale (PP) (mmHg), 1a pfession moyenne
(MP) (mmHg) et 15 zone de ¢ontict (CA) (¢m’). L'andlyse de vifidnce montre que le changement de I'dngle d'inélindison de 13 position ¢ouchée a 13 position verticile,
PP et CA dans |d zone du sa¢fum ont dugmenté, mais PP dans |d zone du sacfum étdit encore hdute a I'dngle de 90° en position Couchée. En outfe, le test T a révélé
que |d majofité des valeurs de PP ont été significativement réduites par 'utilisation de SSM dang ¢haque angle en position couchée, en Contfaste avec le gfoupe de
matelds d'hopitdl standard et 13 féduction de |d pregsion de moyenne était limitée. Bien que deg résultats positifs ont été observés dans chaque angle d'inclindison
lofsqu'on a dppliqué le SSM, une améliofation de SSM dans I'dspect de 1a forme est toujours nécessaife, paf exemple une stfucture en 3D a été intfoduite pouf
dbaissef |d haute pression ald zone du sacfum.

MOTS CLES: escafres; uléere de pression; matelds; évaluation des soins infifmiefs; soins infifmiefs

* Correspondence to: Wuyong CHEN, Ndtiondl Engineering Labordtory for Cledn Technology of Ledther Mdnufdcture, Sichudn University Chengdu 610065, P. R.
Chind, Phone number: 008613330945940. Fix: 86-28-85405237, emdil: wuyong.chen@163.com
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J.ZHOU, J. WU, Y. LIU, B. XU, W. CHEN

INTRODUCTION

Oc¢currence of pressure ulcerf is always
dcCompadnied by a high pressure [1] and hampered
vascular Circulation [2, 3]. AcCofding to the human
stfucture, in the posture of supine lying, the
protfusions of bone, such as s¢apula at back, sacfum
of buttock and foot ¢aléaneus, ¢onstfuct a plane to
supportthe whole body weight [4], at which felatively
highef contdact pressufes are usudlly observed.
Particularly, the majority of the body mass is
¢oncentrated at the middle of the body in supine
posture and the highest incidence of uléefation was
found at the sacéfum area [5, 6]. Thefeby the long-
tefm hogpitalized patients who suffered ffom
immobility of disability were the high-fisk gfoups [7]
and advance intefventions in the nursing stage
dppedrto be ¢rucial.

Scientifi¢ way to avoid the occurfence of uléer is
to lower the pressure and pfomote the cifculation of
vascular system. Currently, both the way of turnover
and appli¢ation of Constant low pressure (CLP)
system Could achieve well ul¢ef pfevention. In tefms
of CLP system, they were mainly ¢lassified into two
groups [8, 9]: one was the Low—ech CLP, fof instance
the sheepskin mattress; anothef was altefnative
pressufe dif mattress (APAM) whic¢h was composed
of lafge aif units and it adjusted the ontact area by
the inflation of deflation of these units [10].
Purposely inflation of deflation of APAM shifted the
¢entre of pfessure and avoided the long time loading
on the same place; whereds, APAM was expensive
and it was proved not to be supefiof to the low-tech
CLP in ul¢er pfevention [8]. Anothef edsy way to
solve the problem of pfessufe ¢oncentration is the
dppfoach of turnovefr. Howevef this method
becomes difficult when the patient has a heavy
weight of the patient is sleeping at night. Similar
with the dabove method, ¢hanging the supine dngle
Could also transfer the centre of pressure and dvoid
pressure concentration; meanwhile varied supine
angle made the patient Convenient to have daily
activities, such as eating and watching TV. Further,
the pressure distfibution in the varied supine angle
of patient was not cledar and the fisk of those
postures Contfibuting to the o¢Curfence of uléer was
stillunknown.

INTRODUCERE

Aparitia ulcefului de presiune este intotdeduna
insotitd de o presiune ridicata [1] si de Cifculatie
sanguina fngreunata [2, 3]. Conform stfucturii umane,
in pozitia de decubit dorsal, pfoeminentele osoadse,
¢um ar fi omoplatul, osul sacru si ¢aléaneul, constituie o
structura de sprijin pentru a sustine intreaga greutate
corporala [4], 13 nivelul ¢areia se observa de obicei
presiuni de contact felativ mai mari. Cea mai mare
parte a masei Corpului se Concentreaza in mod special
I3 mijlocul ¢ofpului in pozitia de decubit dorsal, iar ¢ed
mai mare incidenta de uléefatii se Intalneste in zona
sacrala [5, 6]. Astfel, pacientii spitalizati pe termen lung
care prezintda imobilitate sau handi¢ap constituie
grupele Cu fisc fidicat [7], iaf intefventiile pfeventive in
etapa deingfijife medicala par aficruciale.

Metoda stiintificd pentfu evitarea aparitiei
ulCeratiilor este de a reduce presiunea si de a facilita
Circulatia sistemului vasculaf. in pfezent, ulceratiile pot
fi prevenite prin schimbarea pozitiei si prin aplicarea
sistemelof de pfesiune joasd ¢onstantd (CLP). in ¢eed e
pfiveste sistemele CLP, acestea au fost clasificate in
doua grupe principale [8, 9]: una de nivel tehnologic
scazut, de exemplu, saltedua din blana de oaie; si
cealalta reprezentatda de o saltea Cu presiune
dltefnativa (APAM), compusa din Celule mafi pentru
circulatia aerului, ¢u ajustarea zonei de contact prin
inflatia sau deflatia acestor celule [10]. Inflatia sau
deflatia intentionatda a APAM duce |3 deplasarea
¢entrului de presiune si evita apasarea unei zone timp
indelungat; Tnsa sistemul APAM este sCump si s
dovedit & fi infefiof sistemului CLP de nivel tehnologic
scazut in prevenirea ulceratiilor [8]. Un alt mod simplu
de a fezolva problema concentfarii presiunii este
schimbarea pozitiei. Totusi, aceasta metoda devine
dificila atunci cand pacientul dre o gfeutate mare sauin
timpul somnului. Simildf metodei de mai sus,
schimbarea unghiului de inclinatie ar putea transfera,
de asemenead, centrful de presiune si ar puted evita
concentrarea presiunii; Tn acelasi timp, unghiul de
inclinatie variabil 1i permite pacientului sa desfasoare
activitati de zi €u zi, precum luarea mesei si privitul la
televizor. Totusi, distfibutia presiunii cu variatia
unghiului de finclinatie nu este ¢lara, iar fiscul
contributiei acelof pozitii la apafitia ulceratiilor este
necunoscut.
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CARE OF PATIENT LYING WITH VARIED SUPINE ANGLES: A QUANTITATIVE PRESSURE EVALUATION

Therefore, the aim of this study was to ¢larify
the pressure distfibution of patient lying with
varied supine angle on the medical mattfess and
sheep skin mattfess, and then to Compare the
prfessure felieving of those two kinds of mattresses
whi¢h have been widely used in the pfessure
prevention [8, 9].

MATERIAL AND METHODS

Study Design

This study was designed as a obsefvational and
¢ase ¢ontrol study.

Setting and Samples

Expefiments were carfied out between
September, 2013 and January, 2014 in the university's
biomechanics laboratory. In the view point of safety,
hedlthy subjects wefe fecfuited [11]. Eighteen
healthy (11 males and 7 females) students aged
between 20 and 27 were fecfuited ffom Sichuan
University. The body weight and height were fifst
measufed and then body mass index (BMI) was
¢al¢ulated. Those students with BMI over 24.5 and
with a history of back pain were ex¢luded. The dims
and methods were expldined and parti¢ipants have
given theif formal apprfovals priof to the
measufement. All proCedufe of this study was
supervised by ethi¢ committees of Sichuan Univefsity
and followed the pfinciples of Declaration of Helsinki.

Measurements and Instruments

Four supine angles were selected in this study: 0°,
30°, 60°, and 90°. Those angles were randomly
arfanged to edch subject whilst pressure medsurement
andthey were set manually by observer.

Two types of mattress were provided: a standard
hospital mattress (180 x 90 x 6¢m, Huazhilie Ltd.,
Chengdu, China) (SHM) and it was composed of the
foam and coif mat with the thickness of 3¢ém; a
sheepskin mattress (SSM) (180 x 90 x 5¢m, own-
fabri¢ated, Chengdu, Chind) which was tanned under
the guidelines of Austrdlian Medical Sheepskin
(Australian Standards: As4480.1) and the mean
diametef of haif is 22.5 um, mean length is 26.3 mm
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Pfin urmare, sCopul acestui studiu a fost acela de a
¢larifiéa distributia presiunii 1a pacientii in pozitia de
decubit dorsal cu variatia unghiului de Tinclinatie,
utilizand o saltea medicala si o saltea din blana de oaie,
si apoi de a compara reducerea presiunii ¢u djutorul
celor doua tipuri de saltele, care au fost utilizate pe
scara larga la feducerea presiunii [8, 9].

MATERIALE SI METODE

Designul studiului

Acest studiu a fost conceput ca un studiu
observational de tip ,,caz-control”.

Cadru si esantion

Studiul s-a desfasuratin perioada septembrie 2013 -
universitatii Sichuan. Pentfu sigufanta, s-au recrutat
subiecti sanatosi [11]. Optsprezece studenti sanatosi (11
barbati si 7 femei) Cu varste Cupfinse intfe 20 si 27 de ani
au fost recrutati de 1 Universitatea Sichuan. S-au
masurat mai intai greutatea corporala si haltimea, apoi
s-a Calculat indicele de masa corporala (IMC). Studentii
Cu IMC peste 24,5 si ¢are au prezentat durefi de spate in
treCut au fost exclusi. Participantilor li s-du expli¢at
obiectivele si metodele studiului si acestia si-au dat
dprfobarea oficiala Tndinte de efectuarea masuratorilor.
Toate procedufile din c¢adful acestui studiu dau fost
suprfavegheate de Comisiile de eti¢a ale Univefrsitatii
Si¢huan sidau ufmat principiile Declaratiei de Ia Helsinki.

Masuratori si instrumente

Tn &Cest studiu s-iu sele¢tdt patfu unghiufi de
inclinatie: 0°, 30°, 60° si 90°. Aceste unghiuri au fost
atribuite aledtoriu fie¢arui subiect in timp ¢e s-8 masurat
presiuned sidu fost setate manual de catre observator.

S-4u utilizat doua tipuri de saltele: o saltea de
spital obisnuita (180 x 90 x 6 ¢m, HuaZhilie Ltd.,
Chengdu, Chind) (SHM), alcatuita din burete si fibra din
nuca de cocos, ¢u gfosimea de 3 ¢m; o saltea din blana
de odie (SSM) (180 x 90 x 5 ¢m, fabricatie proprie,
Chengdu, China), care a fost tabacitd conform
standardului dustralian privind blanurile de oaie de uz
medical (Standard australian: As4480.1), ¢u diametrul
mediu al fifului de par de 22,5 um, lungimea medie de
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and density is 3095/¢m’. Two gfoups wefe dviilable
and provided fandomly fof medsurements: SHM and
SSM.

The mFLEX pressufe meadsuring system (mFLEX: 32
x 32, Rss¢an intefnationdl, Belgium) was used to gdin
the contact pressure between the body and the
mattress surface. The size of this system is 2100 mm x
890 mm x 4 mm, the dred of pressure sensors is 1920
mm x 762 mm, the number of sensors is 1024, the fange
of meadsure is 0-100mmHg (0-13 kP3a) and the
frequency is 5Hz. Calibfation was made before
measure. Four-mask model was available (Figufe 1):
total, back, sa¢fum and heel ared. Pressure variables of
the pedk pressure (PP) (mmHg), medn pressure (MP)
(mmHg) and contact ared (CA) (€m’) wefe glined forf
eich fegion by the softwife of mFLEX (V4.0, Rss¢an
international, Belgium). Only one experienced
obsefvef was assigned to complete all the analysis to
elimindte the intef-obsefver's effofr.

26,3 mm si densitited de 3095/¢m’. Acestea au
constituit doua grupe, SHM si SSM, si s-au utilizat
aleatoriu pentru masuratori.

Sistemul de masurare a presiunii mFLEX (mFLEX: 32 x
32, Rsscan Intefnational, Belgid) a fost utilizat pentru a
obtine presiuneda de contact dintfe Cofp si suprafata
saltelei. Dimensiunea acestui sistem este de 2100 mm x
890 mm x 4 mm, aria de senzori de presiune este de 1920
mm x 762 mm, numarul de senzori este 1024, gama de
masurare este 0-100 mmHg (0-13 kPa) si freCventa de 5Hz.
S-a facut Calibrarea fnhainte de masuratori. S-a utilizat un
model ¢u patfu zone (Figura 1): zona totala, zona dorsal3,
zona sacrald si zona calcdiului. Pentru fie¢are fegiune s-au
obtinut variabile pfeCum pfesiunea maxima (PP) (mmHg),
presiuned medie (MP) (mmHg) si zona de contact (CA)
(€m’) ¢u 3jutoful softwarfe-ului mFLEX (V4.0, Rss¢in
Intefnational, Belgia). Sarcina de d efectud todte analizelea
fost repartizata unui singur observator Cu expefienta,
pentfu aelimind efoarea inter-observator.

Figure 1. Four masks model of analysis
Figura 1. Modelul de analiza cu patru zone

Data Collection and Procedure

Partic¢ipants were asked {o wear theif own leisure
Clothes; further a procedure of three to five minutes
warm up was provided and made sure that each subject
Could adjust theif own supine posture to be the natural
and comfort one. When the subjelts 1dy in the bed in
supine posture without fufthef moving and theif
plantar pressure became stable, the mFLEX system was
switChed on fandomly by the fesearcher and then ten
seconds data was recorded, within which 50 ffames
(10sx5Hz) of pressure distfibution patterns have been
saved. Thefeby, the whole measuring pfocess Could not
be aware by the subjec¢t and only one triadl for each
subject in one ddy measurement was enough for the
data analysis. Only one medsure was fecorded for each
mattress and for edch subject. The same procedure
was repeated for the supine angle of 0°, 30°, 60°, and
90° randomly.

Colectarea datelor si procedura

Participantii au fost fugati sa poarte haine
c¢omode; in plus s-a alocat o perioada deincalzire de trei
pana la cinci minute si s4 asigurat ca fiecare subiect Tsi
poate djusta postura in asa fel incat sa stea intr-o pozitie
naturala si confortabila. Atunci ¢and presiunea plantara
a subiectilor intinsi pe pat in pozitia de decubit dorsal,
fard a se misca, a devenit stabila, cercetatorul a pornit
sistemul mFLEX |3 intamplare si s-8u infegistfat zece
secunde de date, in ¢are s-du salvat 50 de ¢adre (10s x 5
Hz) ale modelului de distfibutie @ presiunii. Astfel,
subieCtul nu a putut fi constient de procesul de
masurare in ansamblu si pentfu analiza datelor a fost
sufi¢éient doar un test pentru fiecare subiect Tntr-o
singura zi. S infegistfat o singura masuratoare pentru
fiecare salted si pentrfu fiecare subiect. Acleeasi
procedura a fost repetata pentru unghiufile de
inclinatie 0°,30°, 60° si 90° apli¢ate in mod aleatofiu.
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Data Analysis

Fifty ffames of pressure distfibution ffom the
ten seconds medsufement was fifst averaged
individually and then among the gfoup of 0°, 30°,
60°, 90°; then the nofmal distfibution was tested by
Q-Q plot. Contact pressure with SHM and SSM in
supine angle of 0°, 30°, 60° and 90° were compared
by Paifed-T test individually and One-wday ANOVA
with LSD was used fof explofing the variation
between the supine angles. All statistical analysis
was operated in the software of SPSS (V16.0, SPSS
In¢, USA) with significant level of 0.05 and
¢onfidence intefval of 95%.

RESULTS

Mean age of the students is 24.2 + 1.7 yfrs,
mean heightis 167.9 £ 8.2 ¢m, mean body weight is
58.8 + 7.7 kg and mean BMI is 20.8 + 1.4. All
obtdined data in supine postufe followed the
normal distfibution.

Compare within Varied Supine Angle of SHM and $SM

With the supine angle ¢hanged ffom 0°to 90°,
contact pressure gradually shifts ffom the waist to the
sacfum, in which it caused the significant diffefences
between varfied supine angles (Table 1). In tefms of
SHM, vafidble of MP of 0° was significantly lower than
those of 60° (p=0.005) and 90° (p=0.000). Furthef MP at
30° (p=0.01) and 60° (p=0.005) were also significantly
smaller than those of 90°. Similar tendency of MP at
buttock and heel dreds and no significant ¢hange
happened on the fegion of back, as the supine angle
incredsing.

In tefms of SSM, at the sacfum area (Figure 2), PP
at 0° was significantly smallef than that of 30° by 5.6
mmHg (p=0.0010); whereds, PP and MP was
significantly lower than that of 60° by 6.2 and 7.0
mmHg (p=0.001 fof PP; p=0.021 fof MP), respectively.
Similar fesult was obtained between 0° and 90°, whefre,
PP and MP at 0° were significant smaller than 90° by 6.2
and 10.2 mmHg (p=0.001 for PP; p=0.000 fof MP). No
significant diffefences werfe found at othef regions
whilst supine angle incfedsing.
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Analiza datelor

S-a facut media a CincizeCi de ¢adre de distributie a
presiunii din masuratoarea de zece secunde, mai intai
individual sidpoi pe grupe, infunctie de unghi:0°,30°,60°,
90 °; dpoi s-a testat distfibutia normala prin reprezentarea
graficd Q-Q. S-4u comparat individual presiunile de Contact
13 utilizarea SHM si SSM 1a unghiurile de inclinatie de 0°,
30°,60°5i90°, ¢u ajutoful testuluitimperecheat, iar analiza
One-wdy ANOVA cu LSD s-a utilizat pentfu & explora
variatia dintfe unghiufile de inclinatie. Toate adnalizele
statistice au fost efeCtudte cu programul SPSS (V16.0, SPSS
Inc., SUA) Cu nivel de semnificatie de 0,05 si intervalul de
in¢federe de 95%.

REZULTATE

Varsta medie a studentilor a fost de 24,2 + 1,7 ani,
indltimea medie a fost de 167,9 + 8,2 ¢m, greutatea
medie a fost 58,8 + 7,7 kg, iaf IMC mediu a fost 20,8 +
1,4. Toate datele obtinute din pozitia de decubit dorsal
s-duincadratin distfibutia normala.

Comparatia unghiurilor de inclinatie ale SHM si SSM

Odata cu schimbarea unghiului de inclinatie de la
0° 13 90°, presiunea de ¢ontact se deplaseaza treptat de
|a talie 18 osul sacfu, dand nastere unor difefente
semnifi¢ative intfe unghiufile de inclinatie vafiate
(Tabelul 1).Tn ¢eed ¢e priveste SHM, variabila MP 150° 3
fost semnificativ mai mi¢a de¢at MP 13 60° (p = 0,005) si
90° (p=0,000).n plus, vilofile MP 1530° (p=0,01) 5i 60°
(p =0,005) du fost, de asemenead, semnifi¢ativ mai mici
decat cele ale MP 13 90°. S-& obsefvdt o tendinta
similara @ MP in zona feselof si Tn zona calcaiului sinu a
dvut lo¢ nicio schimbare semnificativa in fegiunea
dorsala, pe masura ce unghiul denclinatie a crescut.

n ¢eed e pfiveste SSM, in zona sacrald (Figurd 2),
vdlodrea PP la 0° a fost semnificativ mai mica decat cea
la 30° ¢u 5,6 mmHg (p = 0,0010); PP si MP au fost
semnific¢ativ mai mici decat cele 13 60° Cu 6,2, respectiv
7,0 mmHg (p = 0.001 pentfu PP; p = 0.021 pentfu MP).
Rezultdte simildfe du fost obtinute intfe 0° si 90°, PP si
MP 13 0° fiind semnifi¢ativ mai mici decat 13 90° €u 6,2 si
10,2 mmHg (p = 0,001 pentrfu PP; p = 0,000 pentiu MP).
Nu s-du observat diferente semnificative in alte fegiuni
la cresterea unghiului deinclinatie.
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Figure 2. Changes of mean pressufe and peak pressurfe with the supine angle at sa¢fum area of SSM
Figura 2. Modificarea presiunii medii si a celei maxime Tn functie de unghiul de inclinatie in zona sacrala a SSM

Compare between the SHM and SSM in Each Supine
Angle

Genefally, ¢contact pressure of SSM group was
ameliofated and this phenomenon was seen in each
supine angle (Table 1). When subject was lying in 0°, in
total area, PP of SSM lowered ffom 98.3 mmHg to 93.8
mmHg; while that of MP decredsed by 0.2 mmHg ffom
2.7 mmHg and this declindtion was not significant. At
the back area, the SSM significantly dttenuated the PP
and MP by 16.4 mmHg (p=0.000) (Figure 3) and 1.0
mmHg (p=0.008) (Figure 4), fespectively. The same
phenomenon was found at the PP of sa¢fum, where 5.6
mmHg (p=0.024) PP was diminished by the usage of
SSM.

Comparatie intre SHM si SSM la fiecare unghi de

inclinatie

n general, pfesiuned de ¢ontact & gfupei SSM s-3
ameliorfat si acest fenomen a fost obsefvat Ia fiecare
unghi de inclinatie (Tabelul 1). Cand subiectul a stat in
pozitie ¢ul¢ata la 0°, PP I3 utilizarea SSM a s€azut de la
98,3 mmHg |3 93,8 mmHg in zona totala, in timp ce MP
a scazut cu 0,2 mmHg de la 2,7 mmHg, dar aceasta
scidere nu a fost semnificativa. Tn zona dorsald, SSM &
atenuat semnifi¢ativ PP si MP ¢u 16,4 mmHg (p = 0.000)
(Figura 3), respectiv 1,0 mmHg (p = 0,008) (Figura 4).
Acelasi fenomen a fost observat la PP in zona sacralg,
unde PP a scazut cu 5,6 mmHg (p = 0.024) 13 utilizarea
SSM.

Table 1: Paired Ttest of contact pressure distfibution of SHM and SSM
Tabelul 1: Testul t imperecheat al distributiei presiunii de contact la gfupele SHM si SSM

Total

Togéild (mmHg) 98.27 93.79 0.082
Total
Tcta 98.88 100.00 112 0331
otdld
Total
Totdld (mmHg) 0.091

Leathef and Footwear Journal 15 (2015) 2




CARE OF PATIENT LYING WITH VARIED SUPINE ANGLES: A QUANTITATIVE PRESSURE EVALUATION

Table 1: Continued
Tabelul 1: Continuare

Total 0° *k
Totdld e
Total
13000.00  12200.00 800.00 0.332
Totdld (cm )
iz 1300000  13000.00 1.000
Totdld
i 45.09 28.67 16.42 0.000**
Dorsdlda
itels 41.92 30.35 11.57 0.003*
Dorsdld
B3k
0.008*
Dorsdld
B3k
0.177
Dorsdld
B3k
1342.27 1440 97.73 0.187
Dorsdld
Back 143508  1486.41 51.33 0.560
Dorsdld
Sacfum 99.44 93.80 0.024*
Sdcrald
Sacfum 98.88 100.00 1.12 1.000
Sdcrala
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Table 1: Continued
Tabelul 1: Continuare

Sdcrum 0° 100.00 100.00 1.000
Sdcrald
Sacrum 13.23 13.83 0.484
Sdcrald
satf
acrum 18.87 21.06 2.19 0.580
Sdcrald
LI 1968.05  2199.38 231.33 0.051
Sdcrald
SHL 192234 223453 312.19 0.009*
Sdcrald
sisel 77.84 57.49 20.35 0.043*
Cdlcai
s 80.18 63.02 17.16 0.090
Cdlcai
re 195 0374
Cdlcai
Heel
0.112
Cdlcai
Heel
755.16 628.91 126.25 0.039*
Calcai
Heel
680.46 587.11 93.35 0.010*
Calcai

* significant diffefences less than 0.05; ** significant diffefences less than 0.001
* diferente semnificative mai mici de 0,05; ** diferente semnificative mai mici de 0,001
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Figure 3. Changes of peak pressure with the supine angle at back area of SHM and SSM groups
Figura 3. Modificarea presiunii maxime in functie de unghiul de inclinatie in zona dorsala la grupele SHM si SSM

back area

mean pressure/N/cm2

0° 30°

i 5-491\'1'6"*\43*:-7—“7
M\ﬁm——‘i' ¥

60°

1

—4—PP-SHM
== PP-SSP

90°

Figufe 4. Changes of mean pressure with the supine angle at back arfea of SHM and SSM groups
Figura 4. Modificarea presiunii medii in functie de unghiul de inclinatie Tn zona dorsala la grupele SHM si SSM

In the supine dngle of 30°, with the exception of
MP at total area, wherfe SHM group rfeceived a smallef
pressure value by 0.3mmHg (p=0.011), other fegions
and variables approved that usage of SSM prfomoted
the PP at the back and heel fegion, wherfe 12.7 mmHg
(p=0.005) (Figure 3) dnd 20.3mmHg (p=0.043) (Table 1)
feductions were obtained individually.

When subject was lying in 60°, significant pressure
feductions were found at back area (Figure 3) and
significant contact ared incredsing was obtained at
sacfum (Table 1), wherfe 11.5 mmHg (p=0.003)
dedfedsing of PP dnd 419.0 ¢m’ (p=0.004) dugment of
CAwere found.

In the supine angle of 90°, equaling to the sitting
posture, except the PP at back area, where a signifi¢ant
pressure feduction was obtained by the dpplication of
SSM (p=0.001) (Figufe 3), no significant changes were
found between group of SHM and SSM.
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La unghiul de inclinatie de 30°, ¢u exceptia MP in
zona totald, unde grupa SHM a obtinut o valoare mai
mica a presiunii ¢u 0,3 mmHg (p = 0,011), dlte zone si
variabile au confirmat ca utilizarea SSM favorizeaza PP
in zona dorsala si Tn zona calcaiului, unde s-8u obtinut
scaderiindividuale de 12,7 mmHg (p = 0,005) (Figura 3)
$i20,3mmHg (p=0,043) (Tabelul 1).

Cand subiectul a stat Tn pozitie culcata la 60°, s-au
Constatat reduceri semnificative ale presiunii in zona
dorsala (Figura 3), iaf zona de contact a crescut
semnificativ in zona osului sac¢fu (Tabelul 1), unde s-au
observat o scadere a PP cu 11,5 mmHg (p = 0,003) si o
cresterea CAcu419,0¢m’(p=0,004).

La unghiul de inclinatie de 90°, specifica pozitieiin
sezut, Cu exceptia PP in zond dorsala, unde s-a obtinut o
reducere semnificativa a presiunii prin aplicarea SSM (p
= 0,001) (Figura 3), nu s-a gasit nicio diferenta
semnificativa in{fe gfupele SHM si SSM.
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DISCUSSIONS

In this study, contact pressure of hedlthy subjects
lying on the SHM and SSM with the supine angle of 0°,
30°, 60° and 90° wefe meadsured and then the
comparison was made between SHM and SSM in
pressure felieving. Ouf fesults show that with the
supine angle ¢hange ffom the level to the vefrtical
status, PP and CA at sa¢fum area was incredsing as well,
but PP at sacfum was still high in the 90° supine angle;
furthef, majorfity PP values wefe proved to be
significantly feduced by the usage of SSM in each
supine angle, in ¢ontfast with the control group of
standard hospital mattress and pressure reduction of
MP was limited.

In tefms of varied supine angles, Defloof [3]
studied the frelationship between the contact
pressure and supine angle and they concluded that
lateral lying with 30° supine angle showed the lowest
total contact pressure, while that of 90° supine angle
was the largest. In ouf outéomes, we found that PP
and MP of both SHM and SSM were in¢fedsing with
the bed becoming vertical, particular at the angle
highef than 60°. Thereby, the patient should be
caution that the supine angle should not be highef
than 60° too long time, in cdse of pressure
¢oncentration on the sa¢fum and buttock area ¢auses
the occurrence of uleration.

In tefms of SSM, according to the Clinical trial
and pressure meadsure in literatures, McGowan et dl.
[8] recfuited 297 post-operated patients who were
prescfibed with the sheepskin mattress dufing theif
nursing pefiod and theif out€omes showed that the
mattress significantly feduced the incidence of
ul¢efdtion (RR=0.30, 95% confident intefval: 0.17 to
0.52). Similarly, Jolley et dl. [9] descfibed that
inCidence of ulcer of traditional nufsing approach
wds 9% (20/223), while it decfeased to 5.5%
(12/218) (RR=0.58,95% ¢onfident intefval: 0.35 to
0.96) after the intefvention of the sheepskin
mattress. Thefeby SSM was considefed as a good
pfoduct fof pressufe freliving and fof uller
pfevention. In tefms pressufe measufement, Jin et
dl. [11] used the pressufe sensorf to medsure the
c¢ontact pressure and their fesults approved the
finding of MEGowan dand Jolley.

DISCUTII

n &¢est studiu s-a masurat presiuned de contact 13
subiecti sanatosi in pozitie culcata pe saltelele SHM si
SSM la unghiurile de inclinatie de 0°, 30°, 60° si 90° si
dpoi s-a facut o Comparatie intfe SHM si SSM in ceea ce
priveste reducerea presiunii. Rezultatele noastre arata
ca, odata cu schimbarea unghiului de inclinatie din
pozitie orizontala in pozitie verticald, PP si CA in zona
sacrala cresc, dar PP in zona sacrald este inca ridicata Ia
unghiul de 90°; in plus, majoritatea valorilor PP s-au
dovedit a fi reduse semnificativ pfin utilizarea SSM 1a
fie¢are unghi de inclinatie, in Contfast ¢u gfupa martor,
in ¢afe s4 utilizat o salted de spital obisnuita, iar
reducerea presiunii medii a fost limitata.

n ¢eed e priveste unghiurile de inclinatie variate,
Defloof [3] a studiat relatia dintre presiunea de contact
si unghiul de inclinatie si a ajuns la concluzia cd ¢ed mai
mica presiune de contact totala se obtine in pozitia de
decubit Iateral 13 un unghi de 30°, in timp ce |a unghiul
de 90° s-a obtinut cea mai mare valoare. In rezultatele
noastre am constatat ca, atat 1a utilizarea SHM, ¢atsi a
SSM, PP si MP au ¢res€ut odata cu ridicarea patului, in
special 1a unghiuri mai mari de 60°. Astfel, pacientul
trebuie sa fie atentionat cd unghiul de inclinatie nu
trebuie sa fie mentinut prea mult timp 13 o valoare mai
mare de 60°, altfel concentrared presiunii Tn zona
sacrald siin zona feselof determina aparitia uleratiei.

n ¢eed e pfiveste SSM, potfivit studiului €lini€ si
masuratorilof de presiune din literatura de
specialitate, McGowan si colab. [8] dau recrutat 297 de
pacienti carora li s-a prescris utilizarea unei saltele din
blana de odie in pefiodda de ingfijife medicala post-
operatorie si fezultatele lof au aratat ¢a saltedua a
fedus semnifi¢ativ inc¢identd ulcefatiilof (RR = 0,30,
95% intefval de inéfedere: de 130,17 15 0,52). Tn mod
similar, Jolley si Coldab. [9] du desCris ¢a incidenta
medicale a fost de 9% (20/223), scazand 13 5,5%
(12/218) (RR = 0.58,95% intefval de inéfedere: de 13
0,3513 0,96) dupa utilizarea saltelei din blana de odie.
Astfel, SSM a fost Considerat un produs bun pentru
feducefed pfesiunii si pfevenifed uléefatiilof. In ¢eed
Ce priveste masurarea presiunii, Jin si colab. [11] au
folosit senzorul de presiune pentru a masura
presiunea de contact, iar fezultatele lof du confirmat
rezultatele obtinute de M¢Gowan siJolley.
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CARE OF PATIENT LYING WITH VARIED SUPINE ANGLES: A QUANTITATIVE PRESSURE EVALUATION

As a Classi¢ CLP product, when the subject lies in
the surface of SSM, the long and high density haif
surface Could be edsily bended to match the shape of
the loading sufface and a much largef contacét area
Could be built to support the body weight, so as to
feduce the magnitude of pressure. Fufthef, even
though the sufface of SSM is tightly pressed, minof
gaps still exist within haifs and those spaces make the
aif Cir¢ulation available. Thefefore, the SSM is helpful
for eithef avoiding the occurfence of uléef of
pfomoting the healing of ulceration. Our fesults in this
study displayed that after the intefvention of the SSM,
the pressurfe distfibution was ameliofated in each
supine angle. Particulafly at the back area, PP
decredsed significantly whilst lying upon SSM, where
16.4,12.7,11.5 and 16.0mmHg feductions were found
atthe supine angle of 0°,30°, 60° and 90° individually.

Although positive outComes were obtained,
several limitations should be considered whilst
intefpreting the fesults. Fifstly, the samples size was
small and the outéomes performed by those healthy
subjects in ouf expefimental study should not be
generalized to othef populdtion. Since anthropological
variations would fesult the significant diffefences in
contact pressure, fof instance the eldef population
would feceive a lower pedk pressure at sacfum area.
Secondly, some PP exceeded the maximum rang (100
mmHg) of the meadsufing system, but the part of
pressure higher than 100 mmHg was meaningless, as
the capillary Circulation have alfeady been cut off when
the pressure passed 10 kPa (76 mmHg) [12].
Investigations still need {o be done to fufther explore
the Coffelation between effectiveness of the sheepskin
mattress and the natufe of sheep skin tanning
technology.

CONCLUSIONS

Patient should be ¢aution that the supine angle
should not be highef than 60° too long time, since in
this angle, pressure is still high at sacfum and
buttock area. Pressure rfelieve of sheep skin at each
supine angle was quantitatively evaluated and it
pefformed supefiof than the standard hospital
mattress in the most of supine angles. However,
further improvement of SSM in the aspect of shape
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Ca produs ¢lasi¢ de tip CLP, atunci ¢and subiectul
sta intins pe suprafata saltelei SSM, parul lung si foarte
dens al blanii poate fi usor indoit pentfu a lua forma
suprafetei de incarcare si se poate ¢onstrui o suprafata
de contact mult mai mare pentru a spfijini greutatea
corporala, astfel incat sa se reduca amploarea presiunii.
Mai mult, chiar daca suprafata SSM este presata strans,
exista mici golufri intre fife, acele spatii facand posibila
Ciféulatia aerfului. De dceed, SSM este utila pentru
evitarea dparitiei ulCeratiilor sau pentfu facilitarea
vinde&drii acestora. Rezultitele nodstfe din &cest
studiu au ardtat ca dupa utilizarea SSM, distfibutia
presiunii a fost ameliorata in fiecare unghi de inclinatie.
n spetial in zond dorsald, PP & scizut semnificativ in
timpul utilizarii SSM, obsefvandu-se scaderi cu 16,4,
12,7,11,55i 16,0 mmHgla unghiurile deinclinatie de 0°,
30°,60°si90° individual.

Desi s-du obtinut fezultate pozitive, la
interpretarea rezultatelor ar trebui sa luam fin
¢onsiderafe cateva limitari. in primul rand, esantionul &
fost mic¢ si fezultatele obtinute de acesti subiecti
sanatosi In studiul nostru experimental nu ar trebui sa
fie generalizate 13 &lte populdtii. Intfucat variatiile
antropologice ar dvea ¢a frezultat difefente
semnificative dle presiunii de contact, de exemplu, Ia
populatiain varstd s-ar constata o presiune maxima mai
mic4 Tn zond sacrald. Tn 3l doiled fand, unele vilofi dle
PP au depasit limita maxima (100 mmHg) a sistemului
de masurare, dar valorile presiunii mai mari de peste
100 mmHg nu sunt relevante, intrucat circulatia
capilard a fost deja oprita atunci ¢and presiunea a
depasit 10 kPa (76 mmHg) [12]. Sunt neclesare
investigatii suplimentare pentfu a explofa in Continuare
Corelatia dintfe efi¢ienta saltelei din blana de odie si
tehnologia de tabacire a blanurilof de odie.

CONCLUZII

Pacientii tfebuie sa fie atentionati ca unghiul de
inclinatie nu trebuie sa fie mentinut pfed mult timp 13 o
valoare mai mare de 60°, deoareCe in acest unghi
presiuned este incad ridicata in zona sacrala si in zona
feselofr. S-a evaluat ¢antitativ gradul de freducere a presiunii
la utilizarea saltelei din blana de oaie la fie¢are unghi de
inclinatie si s-8 constatat ca este superioara in comparatie
cu salteduad de spital obisnuita la majoritatea unghiurilor
definclinatie. Cu todte acested, sunt necesare imbunatatifi
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was still fequifed, such as a 3D struCture was
intfoduced to lowef the higher pressure at the sacfum
area.
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COMPARATIVE STUDY REGARDING LEATHER BIODEGRADABILITY

STUDIU COMPARATIV PRIVIND BIODEGRADABILITATEA PIELII
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COMPARATIVE STUDY REGARDING LEATHER BIODEGRADABILITY

ABSTRACT. This papef presents & comparative study regifding the biodegradability of three types of ofganic tdnned ledthefs: vegetible tanned ledther, ledther
tanned with oxazolidine dnd ledther tanned with fesorféinol —oxdzolidine, and three types of leather tanned with inofgdni¢ tdnning agents: based on Chromium (I1),
based on Ti-Al, based on Ti-Zr. Fof dssessment of ledther biodegradation, EN ISO 20200:2005 wads used ds method. Physical-¢hemical anadlyses were peffofrmed on
ledthers at ddy zefo and after 90, 120 and 220 days of composting. The conclusion of the study is that dll types of tanned ledther studied undergo the biodegradation
process, but at diffefent rates. The ledther tanned with oxazolidine and vegetable tdnned ledther dfe more biodegraddble than ledthers tanned with fesofcinol-
oxazolidine. The ledther tanned with fesorcinol-oxazolidine is mofe stable at biodegradation.

KEY WORDS: ofgéni¢ tdnned ledther, vegetible tdnned leathef, biodegradation

STUDIU COMPARATIV PRIVIND BIODEGRADABILITATEA PIELII

REZUMAT. Acedsta ludrare prezintd un studiu Comparativ pfivind biodegradabilitated & trei tipuri de piele tabacita ofganic: piele tabacita vegetdl, piele tabacits ¢u
oxazolidina si piele tabacita ¢u fezofcina-oxazoliding, si a tfei tipuri de piele tabacita cu agenti tandnti anofganici: pe baza de ¢fom (l11), pe baza de Ti-Al si pe bdza de
Ti-Zf. Pentfu evaluared biodegradabilitatii pielii, -8 folosit metoda EN I1SO 20200:2005. S-du efectuat analize fizico-Chimice dle pieliiin ziud zefo si dupa 90, 12055i 220
de zile de Compostdre. Concluzia studiului este ¢a toate tipufile de piele tabacitd studidte sunt supuse pfocesului de biodegradare, dar in fitmufi difefite. Pieled
tabacita cu oxazolidina si Ced tabacita vegetal sunt mai biodegradabile fata de pieile tabacite ¢u fezofc¢ina-oxazolidina. Pielea tabacitad Cu fezorflind-oxazolidina este
mai stabild |d biodegradare.

CUVINTE CHEIE: piele tabacita ofganic, piele tabacitd vegetal, biodegradare

ETUDE COMPARATIVE SUR LA BIODEGRADABILITE DU CUIR

RESUME. Cet afticle présente une étude comparative Concefnant 13 biodégradabilité des trois types de Cuifs tinnés de maniére ofganique: Cuif du tannage végétal,
Cuif tanné dvec oxazolidine et Cuif tanné dvec résorcinol-oxazolidine, et tfois types de Cuirf tanné dvel des dgents tannants inofganiques: a base de ¢hfome (lll), a
base de Ti-Al et a base de Ti-Zf. Pouf évaluef |d biodégradation du Cuir, on a utilisé comme méthode |a norme EN I1SO 20200:2005. On & effectué des andlyses physico-
¢himiques sufr les Cuirs au jour zéfo et apres 90, 120 et 220 jours de compostage. La conclusion de I'étude est que tous les types de Cuif tanné étudiés subissent le
processus de biodégradation, mais a des fythmes différents. Le Cuir tdnné avec oxazolidine ef Cuif du tannage végétal sont plus biodégradables que les Cuifs tannés
dvec résorcinol-oxazolidine. Le Cuif tdnné avec résorcinol-oxazolidine est plus stable a1 biodégradation.

MOTS CLES: ¢uif dutannage ofganique, Cuif dutannage végétal, biodégradation

INTRODUCTION

The diffefent markets fequire the manufacture of
Ffee-of-Chfome (FOC) ledthef having comparable
pfoperties, such as feel, fullness, softness,
hydrothermal stability, in fespect to ¢hfome tanned
ledthefr. Along with ¢hfome tanning agents, other metal
tannages [14] and the traditional vegetdble tannins
[5], some ofganic¢ tanning dgents and tannages have
been developed more recently, e.g. (modified)
glutaraldehyde [6], oxazolidine [7], phosphonium
(THPS) [8, 9], melamine resing [10], epoxy tanning [11].
Vegetabletdanned ledather and other types of FOC
ledther are often refeffed to in publi¢ as “natural
ledther”, and it is usudlly perceived as being more

INTRODUCERE

sevy s

Difefite piete impun fabri¢area pielii fara crom
(Ffee-of-Chfome, FOC) Cu proprietati precum tuseu,
plinatate, moliciune, stabilitate hidfotermica similare
pielii tabacite in crom. Pe langa agentii tananti pe baza
de ¢fom, procesele de tabacire pe baza de metale [1-4]
si taninurile vegetale traditionale [5], mai fecent s-au
dezvoltat agenti si procese de tabdcire ofganica, de
exemplu, glutaraldehida (modificatd) [6], oxazolidina
[7], fosfoniu (THPS) [8, 9], rasini melamini¢e [10],
taninufi epoxidic¢e [11]. Pielea tabacitd vegetal si alte
tipuri de piele FOC sunt adesea numite in publi¢ , piele
naturald” si sunt, de obicei, peréepute ¢a fiind mai
,nhaturdle” decat pieile tabacite in ¢fom. Acest fapt se

*
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“natural” than chfome-+dnned leather. Thisis based onthe
misassumption that, becduse vegetable tanning agents
are of “natural” ofigin, they are in¢apable of having any
adverse ecological of toxiCological effeCts. Vegetable
tanning agents are chemical compounds, just ds synthetic
pfoducts are, and ¢are needs to be taken to ensure that
they do not pose dny hazard to man of the envifonment.

On the other hand, new tanning agents based on
Ti-Al [1, 9], Ti-Zf [2] have been developed in ofdef to
feplace Cf(lll) intanning process.

The envifonmental impact of the varfious diffefent
tanning agents and tanning processes used in the
pfoduction of ledathef and theif effeéts on the
envifonment have repeatedly given fise to
Controversial disCussion. A careful evaluation needs to
be made of the pros and ¢ons of each method, because
no single tanning process ¢an ever give optimum
fesults in every respect. The following applies to all
tanning processes, whethef they employ minefal,
synthetic¢ of vegetable tanning dgents.

In the past years, few detefminations of leather
biodegradability have been made using ¢ompost
similartothe one used fof plasti¢s and which accelerate
the natural degrdadation process [12-14] of undef
natural conditions [15-18].

In this study, investigdtions into the microbial
decomposition of leather, under a vafiety of simulated
envifonmental conditions, wefe peffofrmed in
accordance with standard EN 1ISO 20200:2005 —Plastics —
Determination of the degree of disintegration of plastic
materials under simuldted ¢omposting conditions in a
laboratory-scale test. The method detefmines the
degree of leathef disintegration at laboratory scale
undef conditions simulating an intensive defobic
¢omposting process. This paper presents a study
fegarding the biodegradability of tree types of finished
ledthers tanned with diffefent tanning agents: vegetable
tanning, tanning based on oxazolidine [9], tanning based
on resorcinol-oxazolidine [19]. Modification of some
ledther charactefistics was monitorfed fof 220 days and
diffefences are disCussed.

MATERIALS

Leather Samples

Finished bovine leathers tanned with diffefent
tanning agents: vegetable (quebracho) tanned leather

bazeaza pe presupunerea gresita ca, din moment ce
agentii tananti vegetali sunt de ofigine ,naturalad”, sunt
in¢apabili sa provoace efecte negative sau toxicologice
dsupfa mediului. Agentii tananti vegetali sunt Compusi
¢himici, I1a fel ¢a pfodusele sintetice, si trebuie sa se
asigure ca acestea nu prezinta niciun peficol pentfu om
sau pentfu mediu.

Pe de alta parte, s-au dezvoltat noi agenti de
tabacire pe baza de Ti-Al [1, 9], Ti-Zf [2] pentfu
inlocuired Cr (I11) in procesul de tabacire.

Impactul asupfda mediului al difefitilof agenti
tananti si al proceselof de tabacire utilizate 13
fabricarea pielii si efectele acestora asupra mediului du
dat nastere Tn mod fepetat Ia discutii Contfoversate.
Trebuie sa se facd o evaluare atenta cu argumente prosi
contra pentru fiecare metoda, deoarece niciun proces
de tabacire utilizat ¢a atare nu poate da vreodata
rezultate optime in toate privintele. Acest lu¢fu este
valabil pentfu toate procesele de tabacire, fie ca
folosesc agenti tananti minefali, sintetici sau vegetali.

Tn ultimii ani, s-8u efe¢tudt cateva determindri ile
biodegradabilitatii pielii folosind un compost similar
Celui utilizat pentfu materiale plastice si care
accelereaza procesul de degradare naturala [12-14] sau
in ¢onditii naturale [15-18].

fn &c¢est studiu s-au ficut investigatii privind
des¢ompunered microbiana a pielii, intf-o vafietate de
c¢onditii de mediu simulate, in conformitate cu
standardul EN I1SO 20200:2005 — Matefiale plastice -
Detefminarea gradului de dezintegrare a materialelof
plastice Tn conditii simulate de compostare in cadrul
unui test 13 nivel de ldboratof. Metoda determina
gradul de dezintegrare a pielii 1a nivel de labofatof, in
conditii care simuleaza un proces intens de compostare
aeroba. Aceasta lucrare prezinta un studiu cu pfivire |a
biodegradabilitatea a trei tipuri de piele finita tabacita
Cu difefiti agenti tananti: tabacire vegetala, tabacire pe
baza de oxdzolidina [9], tabacire pe baza de fezorcina-
oxazolidina [19]. S-au monitorizat timp de 220 de zile
modific¢arile unor ¢aractefistici ale pielii si s-au discutat
difefentele.

MATERIALE

Probe de piele

Piei de bovine finite tabacite cu diferiti agenti
tananti: piele tabacitd vegetal (quebracho) (P,..), piele

veg
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(P.), ledthef tanned with tdnning dgent bdsed on
oxdzolidine (P,,) [19], bovine ledther tanned with
tanning dgent based on fesofc¢inol and oxdzolidine (P,,,.
+) [4], chfome tanned ledther (P.,), Ti-Al tanned leather
(P;) [1, 2, 4], Ti-Zf tanned ledthef (P,) [3]. The
¢hemicals used in the operations were those nofmally
usedinthe leatherindustry.

Four samples of each type of tanned ledthers
were placed in the boxes with compost and one piece
of edch type of leather was analyzed at day zero, after
60, 90 and 220 days for the following ¢haractefristics:
nitfogen content, matter soluble in dichlofomethane,
pH, shfinkdge tempefature (T,), total dsh, volatile
matter.

METHODS

Standard EN ISO 20200:2005 - Plastics -
Detefrmination of the degree of disintegration of plastic
materials was used undef simulated composting
Conditions in a laboratory-scale test for dssessment of
ledther biodegradability.

For compost, the following parameters have been
Considered: temperature: 15-60°C; humidity: 50-60%;
oxygen: 15-20%; C/N: 20-30/1.

Physical-Chemical ¢haractefistics of leather were
determined using following standards:

-SR I1SO 5397:1997 - Leather - Detefmintion of
nitfogen content and “hide substance” - titfimetric
method.

-SR ENHSO 4048:2008 -Ledthef ~Chemical tests —
Detefmination of matter soluble in di¢hlofomethane
and free fatty acid content;

-SR EN 1SO 4045:2008 -Ledther —~Chemical tests -
detefmination of pH.

- SR EN 1SO 3380:2003 - Ledthef - physi¢al &nd
mechanical tests - detefrmindtion of shfinkage
temperature up to 100 degrees C;

-SR EN ISO 4047:2002 -Ledthef -Detefmination
of sulphated total ash and sulphated watef-insoluble
ash;

-SR EN ISO 4684:2006 -Ledthef —~Chemical tests —
detefmination of volatile matter.
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tabacita cu agent tanant pe baza de oxazolidina (P,,)
[19], piele de bovina tabacita cu agent tanant pe baza
de fezof¢ina si oxazolidind (P,,,,,,) [4], piele tabacita in
¢fom (P.,), piele tdbacita cu Ti-Al (P,,,) [1, 2, 4], piele
tabdcita cu Ti-Zf (P;,,,) [3]. Pfodusele chimice utilizate in
cadrul operatiunilof du fost Cele utilizate in mod nofmal
inindustfia de pielarie.

Patfu probe din fiecare tip de piele tabacitd au fost
plasate in Cutii cu compost si ¢ate o singurd bucata din
fiecare tip de piele a fost analizata in ziua zero, dupa 60,
90 si 220 zile pentfu 3 detefmina urmatoarele
caracteristici: Continut de azot, materii solubile in
di¢clofmetan, pH, temperaturd de contfdctie (T,),
cenusa totala, materii volatile.

METODE

Pentru evaluarea biodegradabilitatii pielii s-a
utilizat standardul EN ISO 20200:2005 - Materidle
plastice — Detefminarea gradului de dezintegrare a
materidlelor plastice in conditii simulate de
compostare intf-untest |a nivel de laborator.

Pentfu compost, s-au ludt in Considerare urmatorii
parametri: temperatura: 15-60°C; umiditate: 50-60%;
oxigen: 1520%; C/N: 20-30/1.

Caracteristicile fizico¢himice ale pielii du fost
detefminate folosind urmatoarele standarde:

- SR I1SO 5397:1997 - Piei finite - Detefmin&red
azotului total si a substantei dermice - metoda
titrimetrica.

-SR EN ISO 4048:2008 -Piele —Incercri ¢himige -
Detefminarea substantelof extractibile in di¢lofrmetan
si Continutul de acizi grasilibefi;

-SR EN ISO 4045:2008 -Piele -Incerc&ri ¢himice -
Detefminare pH.

-SR EN 1SO 3380:2003 -Piei finite ~Incerciri fizice
si mecanice -Detefminarea temperaturii de contractie
panala100gradeC;

-SR EN ISO 4047:2002 -Piei finite ~-Detefminafe
cenusii totale sulfatate si a Cenusii sulfatate insolubile
napa;

-SR EN ISO 4684:2006 - Piele —Anélize ¢himice -
Detefminarea matefiilof volatile.
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RESULTS AND DISCUSSIONS

Composition of animal skin ¢onsists in: water ca.
65%, proteins ¢a. 30%, mineral matter ¢a. 0.5%, fatty
substances 2-6% (cattle, calf). Pfoteins are formed by
globular proteins ¢a. 3.5% and fibfous proteins from
which collagen represents ¢a. 98%. During leather
manufacture the Collagen interacts with ofgani¢ and
inofganic substances whi¢h ¢ombine ¢hemically with
Collagen of are physicdlly deposited within the
interfibrillaf spaces. The main ¢omponents of the
tanned leather are: “hide substance”, fatty matter,
humidity, water-soluble ofgani¢ substances, water-
insoluble orfgani¢ substances. Those components
which are likely to be degraded have been analyzed in
this study. Physi¢al-chemical analyses such as nitfogen
content, matter soluble in dichlofomethane, pH,
shfinkdge tempefdtufe (T,), totdl ash and volatile
matter were pefformed on leathef samplesin the initial
state (day zero), after 90, 120 and 220 days of
¢omposting process.

A Compardtive evdluation of physical-¢hemical
c¢haracteristics of all types of ledathers over time was
performed. The Figures 1-6 pfesent the evolution of
these components over time.

Physical and Chemical Properties of Leather Samples
— Day Zero

Leathef samples were analyzed initidlly fof
physi¢dl and chemical charactefistics which are
presentedinTable 1.

REZULTATE SI DISCUTII

Compozitia pielii de ofigine animala ¢onsta in: ¢ca.
65% apa, pfoteine ¢a. 30%, materie minerala cca.
0,5%, substante grase 2-6% (bovine, vitel). Pfoteinele
sunt formate din proteine globulare ¢ca. 3,5% si
proteine Bbroase, din ¢are Colagenul reprezinta cca.
98%. Pe parcufsul fabricarii pielii, c¢olagenul
interactioneaza cu substante organice si anorganice
¢afe se combinda chimic cu colagenul sau sunt
depozitate fizi¢ In spatiile dintfe fibfe. Principalele
componente ale pielii tabacite sunt: substanta
dermica, materiile gfase, umiditateda, substantele
organice solubile Tn apa, substantele organice
insolubile in ap4. Tn &¢est studiu du fost dnilizate dcele
componente ¢are sunt susCeptibile de a fi degradate.
Probele de piele du fost supuse unor analize fizico-
¢himice, cum ar fi continutul de azot, matefiile solubile

in dilofmetan, pH-ul, tempefdtufa de Contfactie (T),

¢enusa totala si matefiile volatile, in staread initiala (ziua
zero), dupa 90, 120si 220 de zile de Compostare.

S-8 realizat o evaluare comparativd in {imp a
caracteristicilor fizico-Chimice ale tuturor tipufilor de
piele. Figufile 1-6 prezinta evolutia acestor
¢omponenteintimp.

Proprietati fizico-chimice ale probelor de piele — ziua
zero

Probele de piele au fost analizate initial pentru
determinarea caracteristicilor fizico-chimice,
prezentate in Tabelul 1.

Table 1: Physical and ¢chemical properties of leather samples used in expefiments
Tabelul 1: Proprietati fizico-chimice adle probelof de piele utilizate in ¢adrul expefimentelof

13.12 17.14 11.74

OXZ

15.18 13.62 11.72

veg

Prizs 10.86 10.86 10.65
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Physical and Chemical Properties of Leather Samples
after 90 and 220 Days of Composting

Kjelddhl Nitrogen Content

Due to biodegradation process, nitfogen content
of ledther (Figure 1 a and b) decredsed slowly forf the
fifst 90 days of composting; after 220 days, an
important reduction was observed.

a) for leathers tanned with oxazolidine (P,,,), aftef
90 days 10.40% of nitfogen was solubilized and 71.72%
after 220 days, respectively.

b) fof ledthefs tanned with fesorcinol and
oxazolidine (P,,.,) 10.18% of nitfogen was solubilized
after 90 days and 30.10% after 220 days, fespectively;

¢) fof vegetable tanned leathef (P,,) 32.08% of
nitfogen was solubilized after 90 days and 32.28% after
220days, respectively.

Leathef tanned with oxazolidine pfesented
significant amounts of nitfogen solubilized aftef 220
days (71.72%). Nitfogen ¢ontent of ledther (Figure 13)
decreases slowly for the fifst 90 days of composting;
after that, after 220 days, an important feduction is
observed due tothe biodegradation process.

¢) after 90 days nitfogen Content decreases by
18.22% fof Ti-Al tanned ledther (P,_,), by 26.56% fof Ti-
Zf tanned ledather (P,_,) and by 0.3% for ¢chfome tanned
ledther (P.,) (Figure 1b);

d) after 220 days nitfogen content decreases by
5.82% fof Ti-Al tdnned leathef (P;,,), by 35.05% fof Ti-Zf
tanned leathef (P,_) and by 3.07% fof ¢hfome tanned
ledther (P.,) (Figure 1b).

Proprietati fizico-chimice ale probelor de piele dupa
905i 220 zile de compostare

Continutul de azot Kjelddhl

in ufrmé& procesului de biodegradare, ¢ontinutul
de dzot din piele (Figura 1 a si b) a scazut lentin primele
90 de zile de compostare; dupa 220 de zile, a fost
observata o reducere semnificativa.

a) |3 pielea tabacita cu oxazolidina (P,,,), dupa 90
de zile 10,40% din azot a fost solubilizat si fespectiv,
71,72% dupa 220 dezile.

b) I3 pielea tabacita ¢u fezofCind si oxazolidina (P,,,
), 10,18% din azot a fost solubilizat dupa 90 de zile si
fespectiv, 30,10% dupa 220 de zile;

¢) |13 pielea tabdcitd vegetal (P,.,), 32,08% din azot
a fost solubilizat dupa 90 de zile si respectiv, 32,28%
dupda220dezile.

Pieled tabacita cu oxazolidina a prezentat cantitati
semnifi¢ative de azot solubilizat dupa 220 de zile
(71,72%). Continutul de azot din piele (Figura 13) scade
incet in pfimele 90 de zile de Compostare; apoi, dupa
220 de zile, se observa o reducere importanta ca
urmare a procesului de biodegradare.

a) dupad 90 de zile, ¢ontinutul de dzot scade cu
18,22% pentfu pielea tabacita cu Ti-Al (P,,,), €u 26,56%
pentfu pielea tabacita cu Ti-Zf (P,.,) si cu 0,3% pentfu
pieled tabacita in ¢fom (P_) (Figura 1b);

b) dupa 220 de zile, ¢ontinutul de azot sc¢ade Cu
5,82% pentru pielea tabacita cu Ti-Al (P,,,), ¢u 35,05%
pentfu pielea tabacita ¢u Ti-Zrf (P,) si ¢u 3,07% pentru
pieleatabacitd in crom (P_) (Figura 1b).
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Figure 1. Modification of Kjeldahl nitfogen: d) ofganic tannages; b) mineral tannages
Figura 1. Modifi¢area azotului Kjeldahl: d) tabacifi ofganice; b) tabacifi minerale
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Madtter Soluble in Dichloromethdne

The content of matter soluble in
dichlofomethane decfeased by 6090% fof all
types of leather after 90 days of composting, due to
bfeaking of c¢hemical bonds of fatliquors to
Collagen and biodegradation of fat liquofs (Figure 2
aandb):

a) after 90 ddys matter soluble in
dichlofomethane decreased by 64.47.2% for leathers
tanned with oxazolidine (P,,), by 62.4% fof leathers
tanned with resor¢inol and oxazolidine (P, ) and by
64.40% fof vegetable tanned leathef (P,.,);

b) after 220 days mattef soluble in
dichlofomethane decreased by 67.90.2% fof leathers
tanned with oxazolidine (P,,), by 63.54% fof leathers
tanned with resor¢inol and oxazolidine (P,,..) and by
83.77% fof vegetable tanned leathef (P,.,).

¢) after 90 days matter soluble in
dichlofomethane decreased by 59.2% fof Ti-Al tanned
leathef (P,.,), by 68.87% for Ti-Zf tanned leathef (P,,)
and by 94.60% for chfome tanned ledther (P,);

d) after 220 days matter soluble in
dichlofomethdane decéfedased by 80.69% fof Ti-Al
tanned leathef (P,,), by 99.95% fof TiZf tanned
ledther (P;,) and by 99.51% fof c¢hfome tdnned
ledther (P.,).

The ¢ontent of matter soluble in dichlofomethane
decreased by 60-90% for organic tanned leather after
60 days of Ccomposting, due to biodegradation process
and breaking of chemical bonds of fatliquors to
Collagen (Figure 23a).

Regarding méttef soluble in di¢hlofomethine,
after 90 days of inCubation, all leathers with mineral
tanndges had similaf evolution and fate of degradation;
after 220 days, the matter soluble in dichlofomethane
fof vegetable ledther decreased much more than the
others (Figure 2b).

fez-oxz

fez-oxz

Madterii solubile in diclormetdn

Continutul de materii solubile in diclormetan a
scazut cu 60-90% pentru toate tipurile de piele,
dupa 90 de zile de compostare, datorita ruperii
legaturilor chimice ale agentilor de ungere cu
Colagenul si biodegradarii agentilor de ungere
(Figura2asib):

d) dupa 90 de zile, matefiile solubile in
di¢lofmetan au scazut cu 64.47.2% pentfu pielea
tabdcita cu oxazolidina (P_,), ¢u 62,4% pentfu pielead
tabacita ¢u fezofCina si oxazolidina (P,.,.,.) si ¢u 64,40%
pentfu pielea tabacita vegetal (P,.,);

b) dupa 220 de zile, materiile solubile in
di¢lofmetan au scazut cu 67.90.2% pentru pielea
tabacita ¢u oxazolidina (P,,), €u 63,54% pentfu pieled
tabdcita Cu rezof¢ina si oxazolidina (P,,,.,) si Cu 83,77%
pentfu pieled tabdcitd vegetal (P,,,);

c) dupd 90 de zile, materiile solubile in
diclormetan au scazut cu 59,2% pentfu pielea tabacita
Cu Ti-Al (P,.,), €u 68,87% pentfu pieled tabacita cu Ti-Zf
(P;.:) s5i€u94,60% pentru pieled tabacitd in ¢fom (P.,);

d) dupda 220 de zile, matefiile solubile in
diclormetan au scazut cu 80,69% pentfu pielea
tabacita cu Ti-Al (P,,), €u 99,95% pentfu pielea
tabacita cu Ti-Zf (P,) si €u 99,51% pentru pielea
tabacitain ¢cfom (P.,).

Continutul de matefii solubile in diclormetan a
scazut cu 60-90% pentru pielea tabacita organi¢ dupa
60 de zile de compostare, ca urmare a procesului de
biodegradare si de rupere a legaturilor chimice dintre
agentiide ungere si Colagen (Figura 23).

In Ceed &e pfiveste matefiile solubile in
di¢lofmetan dupa 90 de zile de inubare, toate pieile
tabacite mineral au avut o evolutie si viteza de
degradare similare; dupa 220 de zile, continutul de
materii solubile in di¢lormetan pentfu pielea tabacita
vegetal a scazut mult mai mult decat in ¢azul celorlalte
piei (Figura 2b).

fez-oxz

Leathef and Footwear Journal 15 (2015) 2




COMPARATIVE STUDY REGARDING LEATHER BIODEGRADABILITY

25
=
g .
g 157 T e
‘3 10 e s
@ 5 —— S ﬁ::T—%
3 e S — —
3 o : ‘ !
2 0 @ 20 =0
s
—+—POxa + PRez-Oxa + P-Veg

d)

141

124+
ol

§ a1 .
3 64

" —
; 4+ \\ -"""-‘-,__7_7__7_
g o — —+
0 60 dys 2 220
—+ O+ TiAl +TiZr
b)

Figure 2. Modific¢ation of matter soluble in dichlofomethane: a) ofganic tannages; b) mineral {annages
Figura 2. Modificarea matefiilof solubile in di¢lofmetan: a) {abacifi ofganice; b) tabacifi minerale

pH

pH detefmined in watef extract incfedsed over
time for all type of ledthers dufing biodegrdadation
process (Figure 3aandb):

—fof vegetdble tanned leather (P,,) pH infedsed
ffom 4.62 to 6.44; fof ledthers tanned with oxdzolidine
(P,,) in¢fedsed ffom 4.88 to 7.27 and fof ledthefs
tanned with fesof€inol and oxazolidine (P,,..)
in¢fedsed ffom 4.03 to 6.64 (Figure 33).

—fof Ti-Al tanned ledthef (P, ) pH in¢fedsed ffom
5.64 10 7.40; fof Ti-Zf tanned leather (P,,,,) pH incredsed
ffom 4.63 to 6.68; fof ¢hfome tanned ledther (P) pH
in¢feased ffom 3.39t06.89.
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pH

pH-ul detefminat Tn extractul apos a crescut in
timp, |13 toate tipufrile de piele, in timpul procesului de
biodegradare (Figura3asib):

-la pielea tabacita vegetal (P,.,) pH-ul & CfesCut de
13 4,62 13 6,44; 13 pieled tabacita ¢u oxazolidina (P,,), a
CresCut de 13 4,88 13 7,27 si la pieled tabacita cu
rezorcina si oxdzolidina (P,,,.,), @ ¢fescut de 1a 4,03 13
6,64 (Figura 33).

-la pielea tabacita cu Ti-Al (P, ) pH-ul @ ¢fesCut de
I3 5,64 13 7,40; 13 pielea tabacita cu Ti-Zf (P,,), pH-ul a
CresCutdela4,6313 6,68; pentfu pielea tabacita in cfom
(P.), pH-ul d ¢fesCut dela 3,39136,89.

pH water extract, %

i
o 60 90 220
days

—4- Cr 4 TiAl 4 TiZr

b)

Figure 3. Modification of pH: d) ofganic tannages; b) mineral tannages
Figura 3. Modificarea pH-ului: 3) tabacifi ofganice; b) tabacifi minerale

Shrinkdge Temperdture

Shfinkdge temperature (T,) of tanned ledthef is dn
indicator of the stability of collagen. It was measured to
determine the degree of detefioration in Collagen. The
shrinkdage temperature decreased for all types of
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Temperdtura de contractie

Temperatura de Contfactie (T,) a pielii tabdcite
este un indicator al stabilitatii coldgenului. ACeasta a
fost masurata pentrfu a determina gradul de detefiorare
a Colagenului. Temperatura de contractie a scazut Ia
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ledthers after 90 days (Figure4 aand b):

a) fof vegetdble tanned leathef (P,.,) T, decfedsed
by 2°C dfter 90 ddys and by 23°C after 220 ddys;

b) fof ledthefs tanned with oxazolidine (P,,) T,
decredsed by 11°C after 90 days and by 18°C after 220
days;

¢) for leathefs tanned with fesorcinol and
oxdzolidine (P,,.,,) T,decfedsed by 2°C aftef 90 ddys and
by 4°C after 220 days.

d) fof Ti-Al tanned leathef (P,,) T, decfedsed by
2°Cafter 90 ddys and by 14°C after 220 days;

e) fof Ti-Zf tanned leathef (P,,) T, decfedsed by
11°Cafter90days and by 14°C after 220 days;

f) fof chfome tanned ledther (P) T, decfedsed by
6°C aftef 90 days and by 12°C after 220 days;

There is a relation between the pH value and
shrinkage temperature. It ¢an be said that loss of
stability of the Collagen molecule ¢an occur as a result
of hydrolyti¢ degradation which occufs when tanned
ledthef is held undef warm moist ¢onditions at acidic
pH level. This type of ¢hemical degradation leads o a
progressive loss of strength and a fall in shfinkage
temperature (Figure3dandb).
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toatetipurile de piele dupa 90 de zile (Figura4 dsib):

a) 1d pielea tabdcitd vegetal (P,.,) T, a s¢azut ¢u 2°C
dupa90dezilesicu23°Cdupa220dezile;

b) 18 pieled tabacita ¢u oxdzolidina (P,,) T, &
scazut cu 11°C dupd 90 de zile si ¢u 18°C dupa 220 de
zile;

¢) 13 pieled tabdcita ¢u fezorcina si oxdzolidina (P,
oa) T, @ $€dzut Cu 2°C dupd 90 de zile si ¢u 4°C dupd 220
dezile.

d) Ia pielea tabacita cu Ti-Al (P, ) T, d s€azut Cu 2°C
dupa90dezilesicu14°Cdupa220dezile;

e) |a pielea tabacita cu Ti-Zf (P;,) T, a scazut cu
11°Cdupa90dezilesi ¢u14°Cdupa 220 dezile;

f) 13 pielea tabacita in fom (P,) T, a scazut cu 6°C
dupda90dezilesicu12°Cdupd 220dezile.

Exista o relatie intfe valoarea pH-uluisitemperatura
de contfactie. Se poate spune ca pierderea stabilitatii
moleculei de colagen poate sa apara ca rezultat al
degradarii hidrolitice care apare atunci cand pielea
tabdacita este pastratd in Conditii de umiditate sicaldura la
un pH acid. Acest tip de degradare chimica duce la o
pierdere progresiva a rezistentei si o scadere a
temperaturiide contractie (Figura 3asib).
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Figufe 4. Modifi¢ation of shfinkdge temperatufe (T,): &) ofganic tannages; b) minefal tanndges
Figufa 4. Modifi¢afea temperatufii de Contfactie (T,): 4) tabacifi ofganice; b) tabacifi minerfale

Totdl Ash

Total ash consists of inofganic salts ffom leather
and fesulting ffom mineralization due to
biodegradation process both of collagen and other
¢omponents. Totdl ash content (Figure 5 & and b)
in¢feased over time for all types of ledthers due to the
mineralization processes produced during

Cenusa totald

Cenusa totald consta din sarfufi dnofganice din
piele si rezulta din mineralizarea datorata procesului de
biodegradare atat a colagenului, cat si a altor
¢omponente. Continutul totdl de ¢enusa (Figura5asib)
a cresCut Tn timp, pentfu toate tipufile de piele, din
cauza proceselor de mineralizare produse in timpul
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¢omposting:

d) total ashincreased ffom 9.63% to 10.38 after 90
days and to 21.51% after 220 days for ledathers tanned
with oxazolidine (P_,,);

b) total ash incredsed ffom 0.89% to 2.92% after
90 days and to 5.89% after 220 days for ledthers tanned
with fesor¢inol dnd oxazolidine (P,.,...);

¢) total ash inc¢redsed ffom 3.91% to 11.53% after
90 days and to 13.80% after 220 days for vegetable
tanned leathef (P,.,).

d) after 90 days total ash increases by 59.2% for Ti-
Al tanned leather (P,,,), by 64.93% fof TiZf tanned
ledther (P,.;) and by 26.47% fof chfome tanned ledthef
(Pei);

e) after 220 days total ash increases by 162.69%
fof Ti-Al tanned ledther (P,.,), by 82.59% for Ti-Zf
tanned leathef (P,_,) and by 53.48% fof chfome tanned
ledther (P).

compostarii:

d) ¢enusa totala a crescut de la 9,63% la 10,38%
dupad 90 de zile si la 21.51% dupa 220 de zile Ia pielea
tabacita cu oxazolidina (P,,,);

b) cenusa totala a crescut de la 0,89% la 2,92%
dupad 90 de zile si la 5,89% dupa 220 de zile 13 pielea
tabacita ¢u fezofcind si oxazolidina (P.,..);

¢) ¢enusa totala a crescut de la 3,91% la 11,53%
dupad 90 de zile si la 13,80% dupa 220 de zile |1a pielea
tabacita vegetal (P,.,).

d) dupa 90 de zile, ¢enusa totala a crescut Cu
59,2% la pielea tabacita cu Ti-Al (P,,), ¢u 64,93% la
pielea tabacita cu TiZf (P;,) si Cu 26,47% |3 pielea
tabdacitain ¢fom (P,);

e) dupa 220 de zile, ¢enusa totala a crescut Cu
162,69% |a pielea tabacita cu Ti-Al (P,,,), ¢u 82,59% la
pielea tabacita cu TiZf (P,,) si €u 53,48% la pielea
tabdcitan crom (P,).
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Figure 5. Modification of total ash: d) ofganic tannages; b) mineral tannages
Figura 5. Modifi¢area ¢ontinutului de ¢enusa totala: a) tabaciti organice; b) tabaciti minerale
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Voldtile Mdatter

Volatile mattef Consists mainly in humidity, but
also other volatile matter that appears as a rfesult of
bfeaking bonds between dyes, tanning agents and
fatliquors and collagen. Till 90 dadys the evolution of
volatile matter is comparable for all types of leathefr;
after 220 days degradation processes intensified and
volatile mattefs content incfedsed by 82.10% fof
leathers tanned with oxdzolidine (P_,), by 1.11% for
ledthers tanned with fesofcinol and oxazolidine (P,.,..),

by 56.70% fof vegetable tanned leathef (P,,), by
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Materiivoldtile

Matefiile volatile Constau, in pfincipal, in umiditate,
dar si alte substante volatile ¢are apar ¢a rezultat al
fupefii legaturilor dintfe Colofanti, agenti tananti si
agenti de ungere Cu ¢olagenul. Pana 13 90 de zile evolutia
materiilof volatile este comparabilad pentru toate tipurile
de piele; dupa 220 de zile, procesele de degradare s-au
intensificat si continutul de matefii volatile a ¢rescut Cu
82,10% la pieled tabacita cu oxazolidina (P,,), cu 1,11%la
pieled tabacita cu fezorcina si oxazolidina (P,,.,), Cu

56,70% |3 pielea tabacita vegetal (P,..), Cu 273,7% pentfu

veg
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273.7% fof Ti-Al tanned leather (P,.,), by 122.63% for
TiZf tdnned ledthef (P, ) and by 7.96% fof ¢hfome
tanned ledthef (P.) (Figufe 6 dand b).
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pielea tabacita cu Ti-Al (P, ), ¢u 122,63% pentrfu pielea
tabacita cu Ti-Zf (P,.) si ¢u 7,96% pentrfu pielea tabacitd
in¢fom (P,) (Figura 6 asib).
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Figure 6. Modification of volatile matters: a) organic tannages; b) mineral tannages
Figura 6. Modifi¢area Continutului de matefrii volatile: a) tabacifi ofganice; b) tabacifi minerale

CONCLUSIONS

The papef presents a Comparative study regarding
biodegradation of various leathers, such as vegetable
(quebracho) tanned ledthef, ledthef tanned with
oxazolidine, leather tanned with fesorcinol and
oxazolidine, leathef tanned with ¢hfome, Ti-Al, Ti-Zf, in
¢omposting envifonment, in a¢ofdance with Standard
EN ISO 20200:2005. Composting caused physical
degradation on leathers, chemical degradation with
dehydration, a partial sCission of protein ¢hadin of the
Collagen, detdanning and loss in oils due to volatilization
and/of deComposition.

Fof the fifst 90 ddays the evolution of
biodegradation process is similar for all types of
leather; after 220 days, biodegradation process
intensified, but at diffefent rates. The leathef tanned
with oxazolidine and vegetable tanned leather are
more biodegfaddble than leathers tanned with
fesorfcinol and oxdzolidine; in the gfoup of mineral
tannages, leathef tanned with Ti-Al showed a higher
fate of biodegradation than leathef tanned with Ti-Zf
and ¢hfome tanned leather.
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Lucrarea prezinta un studiu comparativ privind
biodegradarea diverselor tipufi de piei, cum af fi pielea
tabacita vegetal (quebracho), pieled tdbacita cu
oxazolidina, pieled tabacita cu rezorcina si oxazoliding,
pieled tabacitd cu crom, Ti-Al, Ti-Zr, in mediu de
compostare, in conformitate cu standardul EN ISO
20200:2005. Compostarea a provocat degradarea fizica
a pielii, degradarea chimica cu deshidratare, o scindare
partiala a lantului de proteine al colagenului,
detabacirea si pierderea de uleiuri din cauza volatilizarii
si/sau desCompunefii.

in pfimele 90 de zile evolutid pfocesului de
biodegfadare este similara pentru toate tipurile de
piele; dupa 220 de zile, procesul de biodegradare s-a
intensificat, dar in fitmufri difefite. Pielea tabacita cu
oxazolidina si pielea tabacitda vegetal sunt mai
biodegradabile decat pieile tabacite ¢u rezoféina si
oxazolidina; Tn grupul proceselor de tabacire minerala,
pielea tabacita cu Ti-Al 3 pfezentat o rata mai mare de
biodegfadare decat pielea tabacita cu Ti-Zr si cea
tabdcitain ¢rom.
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A LIMING PROCESS WITH SODIUM SILICATE COMPOUND AS A SWELLING AGENT
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A LIMING PROCESS WITH SODIUM SILICATE COMPOUND AS$ A SWELLING AGENT

ABSTRACT. Low modulus sodium sili¢dte wis prepared with & polysilicon bypfoduct-silicon tetfachloride, and used 3s & swelling gent. Cal¢ium ¢hlofide, hydrazine
and protease were selected as auxiliaries fof the swelling agent. Dosage of the auxiliafies was optimized through the weight incfedse, thickness incredse,
proteoglycan femoving and skin histology in swelling. Based on the duxilidfy optimization, d sodium silicate compound with 67% sodium silicate, 17% hydrazine and
3% protedse (SSC swelling dgent) was prepared ds a swelling agent and its swelling dbility was investigated with SEM dnd pfoteoglyéan femoving dnalysis. Also, the
envifonmental impact of the swelling pfocess was evaluated by total solid of the effluent. The fesults showed that @ compardble opening up of fibef bundles was
obtdined with 6% SSC swelling dgent (bdsed on the unhdifed weight) dnd proteogly¢an femoval in the skin wds improved. Compared with a tfaditional liming
process, there was d less totdl solid in the effluents. The fesults could provide d new valuable refefence for ¢ledner swelling process.

KEY WORDS: ledthef making, liming, swelling, sodium sili¢ate, polysilicon

PROCES DE CENUSARIRE CU UN COMPUS PE BAZA DE SILICAT DE $ODIU CA AGENT DE GONFLARE

REZUMAT. S pfeparat un sili¢at de sodiu ¢u modul mi¢ utilizdnd un produs se¢undar 3l siliciului poli¢fistilin —tetfaclorura de siliciu —si s folosit ¢ dgent de
gonflare. Clofura de ¢alciu, hidfazina si protedza du fost selectate ¢a duxilidfi pentfu dgentul de gonfldre. Dozarea auxiliafilof a fost optimizata detefminand
Cresteread in greutdte, Cresteread in gfosime, gradul de indepartdre a proteoglicanilor si histologia pielii 13 gonflare. Pe baza optimizarii duxilidfilor, s-8 preparat un
¢ompus de sili¢at de sodiu ¢u Continut de 67% sili¢at de sodiu, 17% hidfazina si 3% proteaza (dgent de gonflare SSC) ¢a agent de gonflare, iaf ¢apacitatea acestuia de
gonflare a fost investigata pfin micfosCopia SEM si analiza gradului de indepartdre a proteoglicanilor. S-& evaluat, de asemenea, impactul asupfa mediului al
procesului de gonflife prin detefminafed Continutului de materii solide totile &l efluentului. Rezultitele du aratat ¢3 s obtinut o deschidefe & fasciculelof de fibfe
¢omparabild utilizdnd dgentul de gonflafe SSC in ¢oncentratie de 6% (faporftat | greutdted pielii fara par), iarf indepartarea proteogli¢anilof din piele & fost
Tmbun&tatita. Compérativ ¢u un proces traditional de Eenuséfife, & existat un ontinut mai mi¢ de matefii solide totale in efluenti. Rezultitele &f puted ofefi o noud
fefefinta vdlofodsd pentfu un pfoces de gonflare mai urat.

CUVINTE CHEIE: fabricarea pielii, vdr, gonflare, sili¢at de sodiu, sili¢iu policfistdlin

UN PROCESSUS DE CHAULAGE EN UTILISANT UN COMPOSE DU SILICATE DE SODIUM COMME AGENT GONFLANT

¢omme dgent de gonflement et sa ¢apacité de gonflement a été étudiée par 13 micfosCopie SEM et I'andlyse d'enlévement des pfotéoglyéanes. En outfe, I'impact
coffegsponddnte des fdisCedux de fibres a été obtenue avec 6% agent de gonflement SSC (par rapport du poids du pedu épilée) et I'enlévement des protéoglyéanes
dans I3 pedu est amélioré. Par rapport F un procédé traditionnel de ¢haulage, il y avait moing solides totales dans les effluents. Les fésultats pourfaient fournif une
nouvelle réféfence précieuse pouf un processus de gonflement plus propre.

MOTS CLES: fabri¢ation du ¢uif, chaulige, gonflement, sili¢ate de sodium, sili¢ium poly¢fistallin

INTRODUCTION

The fibef opening process determines the
penetration of ¢hemicals in leathef making, also
affects the sensofy and physi¢al propefties of
ledathef. Howevef, some disadvantages of tfaditional
liming are always mentioned by ledathef ¢hemists,
including lower solubility and sludge in liming
effluent [1-3].

INTRODUCERE

Procesul de deschidere a fibrelor determina
patrunderea substantelor chimice in piele, afectand, de
asemenea, proprietatile senzoriale si fizice ale dcesteia.
Cu toate acestea, chimistii pielari mentioneaza
intotdeauna unele dezavantaje ale procesului traditional
de cenusarire, ¢are includ solubilitatea mai mica si
prezenta namoluluiin efluentul de la cenusarire [1-3].

* Correspondence to: Wuyong CHEN, Ndtiondl Engineering Ldbordtory for Cledn Technology of Ledther Mdnufdcture, Key Labordtory for Ledther Chemistry dnd
Engineering of the Educdtion Ministry, 610065, Chengdu, Chind, wuyong.chen@163.com
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To ovefcome the disadvantages in a traditional
liming procCess, many kinds of lime-ffee fiber
opening agents were disCovered [4-5]. One of the
lime-ffee swelling dgents wds sodium silicate. It had
been proved that the fibef opening ability of sodium
silicdte was comparable to that of & conventional
process [6]. Meanwhile, sodium silicate will not have
any negative impact for leathef. Compared with a
traditional liming pfocess, the new process has a
lowef COD, BOD, and total solid (TS) data in swelling
effluent [7-8]. In this study, a polysiliCon by-product
silicon tetrachlofide was used as a raw matefrial for
prepafing a silicate compound with hydrazine and
protedse to get @ moderate swelling. In the process
with the compound swelling agent, the fibef
opening ability of skin was studied and the
envifonmental impact was evaluated with TS. The
fesults could provide a vdluable refefence fof both
polysilicon and ledathef industry.

EXPERIMENT

Materials

Wet sdlted goatsking were seleCted as a rfaw
matefrial. The sodium ¢hlofide ¢ontent and humidity of
goatsking were fespectively 25%~30% and 35%~40%.
All the chemicals used in leather making process were
¢ommercial grade. Silicon tetrachloride was a
polysilicon bypfoducét collected ffom Yongxidang
polysilicon Limited Liability Company in China. The
dlkaline protease (2709 protease) was purchased from
Long Kete Limited Lidbility Company in China.
Chemicals used fof the analysis were all fesedrch grade.

Preparation of Sodium Silicate

100g silicon tetrachlofide wds added into 300g
ice water (T< 4°C), and then heated at 120°C to
femove the hydrochlori¢ acid. A 10mL water and
equal weight sodium hydfoxide were added to get
sodium silicate solution. The properties of this
sodium silicate solution were analyzed according
to GB/T 4209-2008 [9]. The fesults showed the
c¢ontent of N3,O and SiO, in the sodium silicate

Pentru a depasi dezavantajele unui proces
traditional de cenusdrire, au fost desCoperite multe
tipuri de agentifara continut de var pentru deschiderea
fibrelof [4-5]. Unul dintfe acesti agenti de gonflare fara
var a fost silicatul de sodiu. S8 demonstrat ¢a silicatul
de sodiu are o capacitate de deschidere a fibrelof
comparabild cu cea obtinuta printr-un proces
conventional [6]. Tn acelasi timp, sili¢dtul de sodiu nu
are niciun impact negativ asupra pielii. Comparativ cu
un proces traditional de cenusarire, noul proces are
valofi mdi mici pentfu CCO, CBO, si matefii solide totale
(TS) in &pele fezidudle de |5 gonflafe [7-8]. Tn &Cest
studiu s-a utilizat ca materie prima un produs secundar
al siliciului policristalin, tetraclorura de siliciu, pentru
prepararea unui compus silicat cu hidrazina si proteaza
in vedefed obtinefii unui gfad de gonfldfe moderit. in
pfocesul in ¢are s-a utilizat agentul de gonflare, s4
studidt ¢apacitated acestuia de deschidere a fibrelor
pielii si s-a evaluat impactul asupra mediului pfin
intefmediul continutului de TS. Rezultatele ar putea
oferi o referinta valoroasda atat pentru industria
sili¢iului policristalin, cat si pentruindustria de pielarie.

PARTEA EXPERIMENTALA

Materiale

Ca materie prima s-au selectat piei ¢apfine umed
sarate. Continutul de clorura de sodiu si umiditatea
pieilor caprine au fost de 25%~30%, fespectiv
35%~40%. Toate substantele chimice utilizate in procesul
Tetraclofura dessiliciu a fost un produs secundar al siliciului
poli¢fistalin furnizat de ¢ompania Yongxiang din China.
Proteaza alcalind (proteazd 2709) s-a achizitionat de la
¢ompania Long Kete din China. Toate substantele ¢himice
utilizate pentru analiza du fost de calitate analitica.

Prepararea silicatului de sodiu

S-au addugat 100 g tetraclorura de siliciuin 300 g
apa cu gheata (T< 4°C), apois-aincalzit1a 120°C pentrfu
a elimina acidul ¢lorhidfic. S-au adaugat 10 ml apa si
hidroxid de sodiu in greutate egala pentru a obtine o
solutie de silicat de sodiu. Proprietatile acestei solutii
de silicat de sodiu au fost analizate conform
standardului GB/T 4209-2008 [9]. Rezultatele au ardtat
ca solutia de silicat de sodiu a continut N3,0 si SiO, in
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solution were 12.92% and 15.87%, respectively,
modulus was 1.27, total dissolved solid was 28.76%
and pHwas 13.50.

Optimization of Auxiliaries for Compound Swelling
Agent

Goat skins were sodked ds usual, and the sodked
sking were unhaifed with a neutral protedse (1398
protedse) according to conventionadl dip and pile
method. The unhaired pelts were €ut into pieces along
the backbones. The left sides were used for the
following trials. 4% sodium silicate, X% auxiliary, and
300% water (based on the weight of unhdired pelt)
were added into the dfum (2600x950x1450mm) fof
swelling. The dfums were fun fof 5min pef hourf in 7
hours then standing overnight. The fight sides were
prepared with a conventional liming process as a
control.

The optimized sodium silicdte compound with
67% sodium silicate, 17% hydrazine and 3% protedse
(SSC swelling agent) was prepared fof liming as above
process.

Weight and Thickness of Swelled Pelt

The weight incfedse was ¢alculated as follows:

Weight in¢fedse
Cresterea greutdtii

whefe w, —weight of unhadifed pelt, w, — weight of
swelled pelt.
Thethicknessincfedse was calculated as follows:

Thi¢kness in¢fedse
Cresterea grosimii

whefe d, —-thickness of unhaired pelt, d, -thickness of
swelled pelt.
Histology of Swelled Skin

The skins prepared with swelling agent were cut
from the official sdmpling position. The samples were
fixed with neutral formaldehyde over 24h and sliced

Revistd de Pielafie In¢dltdminte 15 (2015) 2

proportie 12,92%, fespectiv 15,87%; modulul a fost de
1,27, continutul de matefii solide totale dizolvate a fost
de 28,76% si pH-ul a fost 13,50.

Optimizarea auxiliarilor pentru agentul de gonflare

Pieile de capra au fost inmuiate pfintf-un proces
uzual, apoi s-a indepartat parul de pe pieile inmuiate
utilizdnd o proteaza neutra (proteaza 1398) ¢onfofm
metodei conventionale. Pieile gelatina fara par au fost
tdiate Tn bucati de-a lungul sirei spinarii. Bucatile din
partea stanga au fost utilizate pentfu expefimente. S-
au adaugatin butoi (2600x 950 x 1450mm) 4% silicat de
sodiu, X% auxiliar si 300% apa (raportat la greutatea
pielii gelatina fara par) pentfu gonflare. Butoiul a
functionat 5 minute pe ora timp de 7 ore, apoi a fost
|[3sat sa se odihneasca peste noapte. Bucatile din partea
dfedpta au fost prelucrate printr-un procedeu
conventional cuvar siluate ca probe de referinta.

Compusul pe baza de silicat de sodiu optimizat cu
67% silicat de sodiu, 17% hidrazina si 3% proteaza
(agent de gonflafe SSC) a fost preparat pentru
cenusarire confofm procesului de maisus.

Greutatea si grosimea pielii gelatina gonflate

Cresterea greutatii a fost calculatda dupa cum
urmeaza:
w

- MM 100% (1)
w

unde w, - greutatea pielii gelatind fara par, w, -
greutatea pielii gelatina gonflate.
Cresterea in grosime a fost calculata dupa cum
urmeaza:
d,—d
= 2 "1x100% (2)

d,
unde d, —grfosimea pielii gelatina fara par, d, -grosimea
pielii gelatina gonflate.
Histologia pielii gonflate

Pieile prelucrate ¢u dgent de gonflare au fost tdiate
confofm zonelof standard de esantionare. Probele au
fost fixate cu formaldehida neutra timp de 24 de ore si
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into pieCes (13um) with ffeezing mic¢fotome. The
samples were then immobilized with pfotein fluid and
stdined according to hematoxylin-eosin method. A
SZX12 optical micfosCope (OLYMPUS Company) was

used fof the observation.

Liming with $SC Swelling Agent

The unhdifed skins were €ut into sides along the
backbones. The left sides were taken for expefimental
and fight sides for control. The expefimental procCess
(see Optimization of auxilidaries fof compound
swelling agent) was carfied out with SSC swelling
agent (6%). The control swelling was pefformed
according to a conventional liming pfocess.

Scanning Electron Microscope Analysis

The unhaifed pelt was ¢ut into two sides along the
backbone. One side was limed with SSC swelling agent
as a sample. The other side was prepared with a
traditional liming process as a contfol. The samples
were then dehydfated with ethyl aléohol and obsefved
with 3 JSM-5900 s¢anning ele¢tfon mic¢roscope (Philips
Company).

Analysis of Proteoglycans in Waste Liquors

100mL swelling effluent was filtfated and then
analyzed for proteoglycan by the method of Mantle, M.
etdl.[10].

Analysis of Total Solid in Waste Liquors

100mL swelled effluent was colleéted and
analyzed for total solid (TS) following the procedure of
Albu, L. etdl.[11].

tdiate Tn bucati (13um) cu un mic¢fotom €u congelare.
Probele au fost apoi imobilizate cu lichid de proteine
si s-au colorat cu hematoxilind-eozina. Pentfu
observare s-a utilizat un mic¢fosCop opti¢ SZX12 (fifrma
OLYMPUS).

Cenusarirea cu agentul de gonflare $SC

Pieile deparate au fost taiate in bucati de-a lungul
sirei spinarii. Bucatile din partea stanga au fost folosite
pentru experimente, iar cele din partea dreaptad au fost
luate ca probe de referinta. Procesul expefimental (3 se
vededa Optimizarea auxilidfilor pentfu dgentul de
gonflare) a fost realizat utilizand agentul de gonflare
SSC (6%). Gonflifea probelof martor s-& fredlizat
conform unui procedeu conventional de cenusarire.

Analiza prin microscopie electronici de baleiaj

Pieile deparate du fost taiate in doua parti de-a
lungul sirei spinarii. O parte a fost cenusarita ¢u agent
de gonflare SSC ca proba de testare. Cealalta parte a
fost prelucrata utilizand un procedeu traditional cu var
ca proba martor. Probele au fost apoi deshidratate cu
alcool etilic si observate cu un mi¢foscop electfonic de
baleiaj JSM-5900 (fifma Philips).

Determinarea continutului de proteoglicani din efluenti
S-au filtfat 100 ml din efluentul de 13 gonflare si apoi
s-au dnalizat pentfu detefminarea proteoglicanilor pfin
metoda propusa de Mantle, M. sicolab. [10].
Determinarea continutului de solide totale din efluenti

S-au Colectat 100 ml de efluent de l1a gonflare sis—
du analizat pentfu detefminared solidelor totale (TS)
urmand procedura descrisa de Albu, L. si colab. [11].
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RESULTS AND DISCUSSION

Optimization of Auxiliaries for Compound Swelling
Agent

REZULTATE SI DISCUTII

Optimizarea auxiliarilor pentru agentul de gonflare

Table 1: Effect of duxiliaries on the proteoglyéan removal
Tabelul 1: Influenta auxiliarilor asupra indepartarii proteoglicanilor

Pfoteoglycan femoval / (mg/L)
Grddul de indepdrtare d 41.67
proteoglicdnilor / (mg/l)

vy v

The effect of liming Could be ¢haractefized with
the proteoglyéan femoval in liming liquors. The
effect of auxiliaries on the proteoglyéan removal
was shown in Table 1. I indi¢ated that all of the
silicdte with CacCl,, hydfazine dand protedse
presented 3 better proteoglycan removal ability,
¢ompared with a traditional liming process. Among
them, hydrazine and protease showed a significant
effects, incredase of proteoglyéan rfemoval was
52.59% and 55.17%, fespectively. So, the hydrazine
and protease were selected ds aduxiliaries of SSC
swelling agent.

Optimization of the Dosage of Hydrazine

55.17 39.12 32.68

Efe¢tul cenusaririi poate fi caracterizat pfin
eliminarea proteogli¢anilof din solutia de cenusarire.
Influenta duxilidfilor dsupra elimindrii proteogli¢anilof
este prezentata in Tabelul 1. Acesta arata ca toti silic¢atii Cu
continut de CaCl,, hidrazind si proteaza au prezentdt o
Capacitate mai buna de indepartare a proteogli¢anilor,
Comparativ ¢u un proces traditional de cenusarire. Dintre
acestia, cei cu hidrazina si proteaza au prezentat un efect
semnifi¢ativ, gfadul de indepartare a proteogli¢anilor
¢fes€and pana la 52,59%, fespectiv 55,17%. Asadar,
hidrazina si proteaza au fost selectate ca auxiliari ai
agentuluide gonflare SSC.

Optimizarea dozeide hidrazina

Table 2: Effect of hydrfazine dosage on the swelling ability
Tabelul 2: Influenta dozei de hidrazina asupra capacitatii de gonflare

58.90 50.44 42.34

60.11 60.75 52.39

*: peféentage based on the unhdired weight
*: procentaj calculat in functie de greutatea pielii depdrate
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Figure 1. Histologi¢al mi¢fographs of samples after fibef opening with sodium sili¢ate and different dosages
of hydfazine (x40): A -0.5% hydrazine, B —-1.0% hydrazine, C -1.5% hydrazine, D —2.0% hydrazine
Figura 1. Micrografiile histologice ale probelor dupa deschiderea fibrelor cu silicat de sodiu si diferite doze
de hidrazina (x40): A - 0,5% hidrazina, B - 1,0% hidrazina, C - 1,5% hidrazina, D - 2,0% hidrazina

The weight inéfedase and thickness incfedse, the
same 3ds proteoglycan femoval, Could ¢haracterize the
effect of skin swelling. Table 2 showed that they were
Corfelated with the dosage of hydrazine. Swelling
ability was raised with the dosdge and reached to the
highest at 1.0%. At the level, the weight inc¢fedse and
thickness increase and proteogly¢an removal reached
70.26%, 76.4% and 56.66%, respectively. Also 1.0%
hydrazine dosage showed a better fibef opening
(Figure 1B). However, the higher dosage of hydrazine
might fesult in @ poorer effect of fibef opening (Figure
1C, D). Therefofe, 1.0% of hydrazine was used as
auxiliary of SSCswelling agent.

Optimization of the Dosage of Protease

Similar Tndepartarii proteogli¢anilor, cresterea in
greutate si cresterea in grosime pot ¢aracteriza efectul de
gonflare a pielii. Tabelul 2 arata ca aceste cresteri au fost
corelate cu doza de hidrazina. Capacitatea de gonflare a
crescut odata cu doza si a atins maximum la concentratia
de 1,0%. La acest nivel, cresterea in greutate, cresterea in
grosime si eliminarea proteoglicanilorf du ajuns 1a 70,26%,
76,4%, respectiv 56,66%. De asemened, doza de 1,0%
hidrazina a dus la o mai buna deschidere a fibrelof (Figura
1B). Cu toate acestea, o doza mai mare de hidrazina ar
putea conduce la un efect mai slab de deschidere afibrfelor
(Figura 1C, D). Pfin urmare, hidrazina in proportie de 1,0%

v vy v

afost utilizata ¢a duxiliar pentfu agentul de gonflare SSC.

Optimizarea dozei de proteaza

Table 3: Effect of protedse dosdge on the swelling ability
Tabelul 3: Influenta dozei de proteaza asupra capacitatii de gonflare

56.33 80.74 49.85

93.33 60.33

70.42

*: peréentage based on the unhaifed weight
*: procentaj pe baza greutdtii pielii depdrate
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Figure 2. Histological micrographs of samples after fiber opening with sodium silicate
and different dosages of protease (x40): A -0.1% alkali protedse, B —0.15% alkali protedse,
C-0.20% alkali protease, D —0.25% alkali protease
Figura 2. Micrografiile histologice ale probelor dupa deschiderea fibrelor cu silicat de sodiu
si diferite doze de proteazd (x40): A - 0,1% proteaza alcaling, B - 0,15% proteaza alcalina,
C - 0,20% proteaza alcalind, D - 0,25% proteaza alcalind

Conform Tabelului 3, capacitatea de gonflare a
agentului de gonflare a fost afectatd de continutul de
protedza. Cresterea greutatii, cresterea grosimii si gfadul de
indepartare a proteogli¢anilor din piele du fost maifidicate la
concentratia de proteaza de 0,20%, ajungand 13 70,42%,
93,33%, respectiv 60,33%. De asemened, micrografiile
histologice au aratat ca o ¢antitate de 0,20% proteaza a fost
sufiCienta pentfu deschiderea fibfelof (Figura 2C). Mai mult
decat atat, s-a observat o rupere partiala a fibrelof atunci

Table 3 indi¢ated the swelling ability of the
¢ompound swelling dgent was affec¢ted with ¢ontent of
the protease. The weight incfedse, thickness incredse
and proteogly¢an femoval of skin wefe highest at
0.20% protease level, feached 70.42%, 93.33% and
60.33%, respectively. Also, histological micrographs
showed that 0.20% protedse wds sufficient fof fiber
opening (Figure 2C). Moreovef, partial fiber bfoken was

obsefved when the dosage of protease fose to 0.25%
(Figure 2D). Therefore, 0.20% of protedse was selected
asauxiliary of SSCswelling.

Evaluation of Fiber Opening with S$C Swelling Agent

¢and doza de proteaza a crescut la 0,25% (Figura 2D). Pfin
ufmare, s-a selectat concentratia de 0,20% proteaza ca
auxiliar pentru agentul de gonflare SSC.

Evaluarea gradului de deschidere a fibrelor cu
agentul de gonflare $SC

Table 4: Proteoglycan femoval fof pelts
Tabelul 4: indepértarea proteoglicanilor din pielea gelatina

Pfoteogly¢an femoval / (mg/L)
Grddul de indepdrtare d
proteoglicdnilor / (mg/l)

Revistd de Pielafie In¢dltdminte 15 (2015) 2

33.29

57.44




X. JIAN, B. TENG, J. ZHANG, Y. GAO, W. CHEN

ff’é"()h-é':

S

Figure 3. S¢anning elec¢tfon mic¢rographs (SEM) of swelled pelts
(A: expefimental, B: ¢ontrol; I : x500, [ : x1000)
Figura 3. Micrografii electronice (SEM) ale pieilor gelatina gonflate
(A: proba experimentald, B: martor; [J : x500, [ : x1000)

Aftef optimization, a sodium silicate compound
with 67% sodium silicate, 17% hydrazine and 3%
protedse (SSC swelling dgent) was prepared and used
for liming process. The liming pfocess was peffofmed
with 6% SSC swelling agent (based on the unhaired
weight). The contfol swelling was carfied out
according to a conventional liming prfocess.
Proteoglycan removal of skin with SSC swelling agent
was shown in Table 4. The SSC swelling dgent resulted
in muc¢h more proteoglyéan femoval (57.44 mg/L),
¢ompared with the ¢ontfol (33.29 mg/L), showing &
better liming effect with the swelling dgent. Also, SEM
images showed a ¢omparable void spaces in fiber
bundles fof the expefimental and ¢ontrol (see Figure
3A, B), indicating the same opening up of fiber
bundles with the SSC swelling dagent as the usual
liming process.

Dupa optimizare, s-4 preparat un compus pe baza
de sili¢at de sodiu ¢u continut de 67% silicat de sodiu,
17% hidrazina si 3% proteaza (agent de gonflare SSC) si
s utilizat Tn procesul de cenusarire. ACesta a fost
efectuat utilizand 6% agent de gonflare SSC (in raport
Cu greutatea pielii fara par). Gonflarea probei martor s—
a redlizat confofm unui proces conventional de
cenusdrire. Gradul de indepartare a proteogli¢anilof
din piele ¢u agentul de gonflare SSC a fost pfezentat in
Tabelul 4. Agentul de gonflafe SSCa dus [aindepartarea
unei cantitati mai mari de proteogli¢ani (57,44 mg/l),
¢omparativ ¢u martoful (33,29 mg/l), utilizarea
agentului de gonflare prezentdand un efect de
cenusdrire mai bun. De asemenea, imaginile SEM au
aratat ca spatiile goale dintfe fasciculele de fibfe sunt
comparabile (vezi Figura 3A, B) pentru probe si martor,
indicand aceeasi deschidere a fasciculelof de fibre ¢u
dgentul de gonflare SSC ¢a n cazul utilizarii pfocesului
de cenusarire conventional.
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Environmental Impact with SSC Swelling Agent

Impactul asupra mediului la utilizarea agentului de
gonflare $SC

Table 5: TS in waste liquof
Tabelul 5: Continutul de matefii solide totale al efluentului

TS /(g/100mL)
Madterii solide totdle /
(9/100 ml)

As shown in Table 5, the TS of the
expefimental was lowef (1.0547g/100mL) and
decfedsed by 33% compared with the contfol.
Usually, lime is @ majof Contfibutor fof TS in @ waste
liquor of liming process due to its lower solubility.
Since there was no lime in SSC swelling agent, TS
ffom lime was eliminated in the waste liquof. Only
some haif and small pieces of fibef were observed
inthe expefimental liquof.

CONCLUSION

A sodium silicate (N3,0 12.92%, SiO,, 15.87%,
modulus 1.27) was prepared with a silicon
tetrachlofide ffom a polysilicon by—pfoduct. Then,
the sodium silicate was composited with hydrazine
and protedse to get a new swelling agent (67%
sodium silicate, 17% hydrazine, 3% protease). The
¢ompound showed & better swelling effe¢t with
¢omparable void spaces in fiber bundles. Also, there
was less total solid in the swelling effluents, showing
this swelling pfocess with the Compound is a ¢leanef
process.
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Asa cum arata Tabelul 5, valoarea solidelof totale
dle probelor expefimentale a fost mai mica
(1,0547g/100 ml) si a scazut cu 33% comparativ cu
pfoba martof. De obicei, varul are o contributie majora
la continutul de TS din efluentul de la cenusarire din
¢auza solubilitatii sale mai mici. Din moment ce dgentul
de gonflafe SSC nu contine var, s-au eliminat TS
pfovenite de |3 var din efluentul fezultat. S-8 observat
doar prezenta parului si @ unof bucati mici de fibre in
efluentul fezultat din procesul expefimental.

CONCLUZII

S-8 pfeparat un silicat de sodiu (N3,0 12,92%,
Si0,, 15,87%, modulul 1,27) utilizand tetfaclofurad de
sili¢iu dintf-un pfodus secundar al siliciului policfistalin.
Silicatul de sodiu a fost apoi amestecat cu hidrazina si
proteaza pentru a obtine un nou agent de gonflare
(67% silicat de sodiu, 17% hidrazina, 3% proteaza).
Compusul a prezentat un efect de gonflafe mai bun, ¢u
un nivel comparabil al spatiilor godle dintfe fasciculele
de fibfe. De dasemenead, au existat mai putine materii
solide totale Tn efluentii de 13 gonflare, indicand ca
dcest proces de gonflare care utilizeaza compusul
dezvoltat este un proces mai Curat.
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DYNAMICALLY CURED POLYMER COMPOSITE BASED ON PP AND EPDM FOR THE FOOTWEAR INDUSTRY
ABSTRACT. The dim of this papef is to obtain 3 dynamically cufed polymeri¢ composite bised on polypropylene dnd ethylene-piopylene-diene-tefpolymer fubber,
¢ompatibilized with polypfopylene—gfaft-malei¢ anhydfide and ddded ¢rosslinking dgents (dicumyl pefoxide). Pefformance of polymefic stfuctures depend on the
concentration and morphology of the elastomer and plastomer used, pfocessing pafameters, type and ¢oncentration of duxiliary materidls used in compounding
and of ¢ourse, on the equipment and working pardameters. The polymeri¢ composite wds mdde using the extfusion-granulation technology, so that it could be
mechanical properties (normal state and aécelerated ageing at the temperature of 70°C, for 168 h) and stfuctural properties, employing dppropfiate techniques.
KEY WORDS: polymefi¢ ¢omposite, EPDM fubbef, polypfopylene, compatibilizef.

COMPOZIT POLIMERIC VULCANIZAT DINAMIC PE BAZA DE PP $1 EPDM PENTRU INDUSTRIA DE INCALTAMINTE

REZUMAT. Scopul acestei lucrari este obtinerea unui compozit polimeric vulcanizat dinamic pe baza de polipropilena si cauciuc etilen-propilen-dien-terpolimer,
compatibilizat cu polipropilena grefatd cu anhidrida maleica si dddosufri de dgenti de reticuldre (peroxid de dicumil). Pefformdntele structurilof polimefice depind
de: ¢oncentratia si morfologia eldstomerului si plastomerului utilizati, parametrii de prelucrare, tipul si concentratia materialelof duxiliare utilizdte 13 compoundare
si bineinteles de echipamentul si parametrii de lué¢fu utilizati. Compozitul polimeric s-a realizat prin tehnologia de extrudare-granulare, astfel incat sa poata fi
pelucrat prin metode de formare in matrita cat sin presa electricd, la parametrii optimi de pfocesare. Compozitul polimefi¢ obtinut a fost testat din punct de vedere
al duritatii (stare normala siimbatranire acceleratd la temperatura de 70°C, timp de 168 h) si al proprietatilor structurfale prfin tehniciadecdvate.

CUVINTE CHEIE: compozit polimeric, cauciuc EPDM, polipropilend, compatibilizator.

COMPOSITE POLYMERIQUE VULCANISE DYNAMIQUEMENT A BASE DE PP ET EPDM POUR L'INDUSTRIE DE CHAUSSURES

RESUME. Le but de Cette étude est d'obtenif un composite polymérique vuléanisé dyndmiquement a bise de polypropyléne et d'éthyléne-propyléne-diene-
tefpolymere rendu compatible avec polypropyléne greffé avec de I'anhydride maléique et d'agents de réticulation (pefoxyde de dicumyle). Les pefformances des
stfuctures polymeres dépendent suf Id ¢oncentrdtion et Ia morphologie d'élastomere et plastomere utilisés, les parametres de traitement, le type et I1a
concentration de matieres auxilidgifes utilisés dans le compoundage et, bien sir, I'équipement et les parameétres de travail utilisés. Le composite polymérique d été
féalisé par 1a technique d'extrusion-granulation, de softe qu'il peut étfe traité par moulage et, aux parametres de traitement optimaux. Le composite polymérique
obtenu a été testé en Ce qui concerfne leg propfiétés physiques et mécaniques (étdt normal et vieillissement d¢¢éléré a 70°C pendant 168 heures) et les propfiétés
structurelles en utilisant des te¢hniques dppropfiées.

MOTS-CLES: composite polymérique, ¢doutthoud EPDM, polypfopyléne, dgent de compétibilité.

INTRODUCTION

Fishef fifst intfoduced dynami¢ curing of
fubber dispefsed in the thefmoplastic material
(TPV) [1]. Some time aftef that Corfan and his
Collaborators have developed the dynamic Cufing
technique [2] and Ismaeil Ghasemi showed that this
pfocess optimizes properties such as high
temperature resistance, oil resistance, tensile
stfength etc. [3].

INTRODUCERE

Fishef a introdus pentru prima data vul¢anizarea
dindmica a cauciucului dispersat Tn materialul
tefmoplastic (TPV) [1]. Dupad ceva timp Coran si
colaboratorii sdi au dezvoltat aceastd tehnica de
vuléanizare dinamica [2], iar Ismaeil Ghasemi a aratat
ca acest procedeu optimizeaza proprietati precum
rezistenta la temperaturi ridicate, rezistenta la uleiuri,
rezistentalarupere etc. [3].

! Correspondence to: Mihaela NITUICA, INCDTP - Division Ledther dnd Footwedr Resedrch Institute, 93 lon Minulescu St., Sector 3, 031215-Buchdrest, Romdnid,
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It was found that dynamic¢ cufing and
ethylene—propylene-diene-terpolymer (EPDM)
particles in the mixture, enabling the development of
new and innovative matefrials, as well as techniques for
waste disposal [4]. The feintfoduction of waste into the
prfoduction process without adversely affecting the
quality of composites leads {o a feduction in the Cost of
products in the footwear industfy and consumer goods
in general [5]. The Composite matefial based on
polypropylene (PP), EPDM fubbef, polypfopylene-graft
malei¢ anhydride (PP-g-MA) compatibilizer and
¢rosslinkers is intended to generate products for the
footweadr industfy such as soles, heels, heeltaps etc.
andvarious consumer goods [6, 7].

Obtaining and testing dynamically ¢ured polymef
composites [6-8] based on PP [9-13], EPDM fubber [1,
6, 14], PP-g-MA Compatibilizer [15-18], and ¢fosslinking
agent provides qualitative performance, green
processing technology, meeting the ¢uffent quality and
desthetics requirements for the footwear industry [19-
21].

Dynamically ¢ufed polymer composites based on
plastomer/eldastomer (PP/EPDM) were tested and
¢haracterized in tefms of physic¢al-mechanical
pfoperties (accofding to standards in forée) and
structural properties employing appropfiate
techniques.

EXPERIMENTAL

Materials

The following matefrials were used:

1. Polypfopylene (PP) - Tipplen K 948
(polypfopylene impact Copolymer, melt mass-flow rate
(MFR) (230°C/2.16 kg) — 45 g/10 min; pfocessing (melt)
temperature —190° to 240°C), by Tiszai Vegyi Kombinat
RT (TVK), Hungafy.

2. Ethylene—propylene-dienetefpolymerf fubbef
(EPDM) - NORDEL IP 4760 (spetific gfivity — 0.872,
Mooney visCosity — 60 MU, ethylene ¢ontent — 67.5
wt%, ethylidene nofborfnene (EBN) ¢ontents — 5.0 wi%,
molecular weight distfibution — medium, propylene
content — 27.5 wt%), by DuPont Dow eldstomef, LLC,
USA.

S-a constatat ca prin vulcanizare dinamica si
compatibilizare, particulele de ¢auciuc etilen-propilen-
dien-tefpolimer (EPDM) se disperseaza mult mai usor in
amestec, facand posibilda dezvoltarea unof matefiale noi
si inovative, dar si tehnici capabile sa elimine deseurile
[4]. Posibilitatea reintfoducefriiin procesul de pfoductie a
deseurilor, fara sa influenteze negativ calitatea
¢ompozitelof, conduce |a o feducere a pretului de Cost a
produselof din industria de incaltaminte si a bunufilof de
larg Consum [5]. Materialul compozit, pe baza de
polipropilena (PP), ¢3uciu¢ - EPDM, compatibilizator
polipfopilena grefata cu anhidrida maleica (PP-g-MA) si
agenti de reticulare, este destinat realizarii de produse
pentfu industfia de Tncaltaminte, cum ar fi: talpi, tocuri,
flecurietc. side bunuride lafg consum [6, 7].

Redlizifed si expefimentidfed compozitelof
polimefice vulanizate dinamic [6-8] pe bazad de PP [9-
13], ¢auciu¢ — EPDM [1, 6, 14], compatibilizatof — PP-
g-MA [15-18] si dgent de reticulare asigura
performanta calitativa, ecologizarea tehnologiei de
obtinere a acestora, care sd satisfaca cerintele actuale
de calitate si esteticd, destinate industfiei de
incaltaminte [19-21].

Compozitele polimerice vulcanizate dinamic pe
baza de plastomer/elastomer (PP/EPDM) au fost
testate si Caracterfizate din punct de vedefe fizico-
mecanic (Conform standardelof in vigoare) si stfuctural
pfintehniciddecvate.

PARTE EXPERIMENTALA

Materiale

S-4u utilizat urmatoarele materiale:

1. Polipfopilena (PP) -Tipplen K 948 (polipfopilena
de tip copolimer cu rezistenta mare la impact, viteza de
curgere in topiturd (MFR) (230°C/2,16 kg) — 45 g/10 min;
temperatura de prelucrare (in topiturd) — de 1a 190° 13
240°C), Tiszai Vegyi Kombinat RT (TVK), Ungafia.

2. Cduciu¢ etilen—propilen-dientefpolimer
(EPDM) —~NORDEL IP 4760 (gravitate specifici — 0,872,
vascozitate Mooney —60 MU, continut de etilena—67,5
wt%, continut de etiliden norbornend (EBN) — 5,0 w{%,
distributia masei molecCulare — medie, continut de
pfopilend — 27,5 wit%), DuPont Dow Elastomer, LLC,
SUA.
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3. Polypfopylene—graft-malei¢ anhydride (PPg-
AM) - (average Mw~9.100 by GPC, average
Mn~3,900 by GPC, malei¢ anhydfide 8-10 Wt), by
Sigma Aldrich.

4. Di(teft-butylperoxyisopfopyl)benzen (PD) -
Perkddox 14-40B (powdef 40% with caléium
¢afbonate and silicd, 1.65 g/¢m’ density, 3.8% &ctive
oxygen content, pH 7), by Bayer, Gefmany.

Preparation of Composites

Polymer composites based on PP and EPDM
fubbef, compatibilized with PP-g-MA wefe made
using a counterfotating twin scfew extfudef
granulatofr, TSE 35 -China, Table 1, fesulting in a final
product in the form of granules of 3x3 mm size.
Polypropylene is intfoduced at 150°C and 150-200
fotations/min and mixed until it beCcomes edsy to
process, then temperature is incfeased to 175°C,
EPDM and PPg-MA are added and mixed at 250280
fotations/min, with the following temperatufes in the
9 areas: 155-160-170-175-175-175-160-150-170°C
and parameters kept ¢onstant until the mixture is
homogenous. The mixture is grfanulated through a
die, as a stfing, Cooled in a water bath fitted with a pull
tape that directs the matefial entefing the dfying
¢hamber with hot aif and packed to be tfansported.
Then the obtained granules are prepared by means of
blending technique, on a Plasti¢-Cofdef Brabender
Mixef-350 E Gefrmany, with ¢fosslinking dgent (PD -
Perkadox, 3-5 min mixing time) at mixing speed of 280
fpm, the temperatures in the three zones are
165/175/175°C, aif ¢ooled, Table 2. Aftef this pfocess
the obtdined polymer composites are intfoduced in
molds, accofding to samples used for physical-
mechanical characterization, for finished products,
using an electrically heated press, TP 600 -
Netheflands, by cCompression method, at the
temperature of 165°C and pressure of 150KN, pre-
heating time 2 minutes, 10 minutes pressing and 10
minutes cooling with watefr.
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3. Polipropilena grefata cu anhidrida maleica (PP-
g-AM) — (masa moleculara medie~9.100 determinata
prfin GPC, masa moleculara numerica medie ~3.900
determinatd prin GPC, anhidridd maleica 8-10 W),
Sigma Aldfich.

4. Di(teft-butilperoxi-izopfopil)benzen (PD) -
Perkdadox 14-40B (pulbere 40% cu carbonat de calciu si
silice, densitdte 1,65 g/¢m’, continut de oxigen activ 3,8%,
pH 7), Bayer, Gefmania.

Prepararea compozitelor

Compozitele polimerice pe baza de PP si ¢auciuc
EPDM, ¢ompatibilzate ¢u PP-g-VIA s-du efectuat pe un
extruder-granulator cu dublu snec si corotatie, TSE 35 -
China, Tabelul 1, pfodusul final fiind sub forma de
granule de dimensiunea 3x3 mm. Polipropilena este
introdusa la 150°C si 150200 rotatii/min si este
amestecatd pana devine usof de procesat, dapoi se
¢reste temperatura |a 175°C, se adauga EPDM si PPg-
MA si se amesteca 1a 250280 fotatii/min, profilul de
temperatura pe cele 9 zone fiind urmatorul: 155-160-
170-175-175-175-160-150-170°C, isf parametfii sunt
mentinuti constanti pana cand amestecul devine
omogen. Amestecul este granulat printr-o matrita, in fir
subtire, racitintr-o baie de apa prevazuta cu o banda de
tragere ce directioneaza materialul care intra in camera
de uscare cu aer cald si este apoi dmbalat pentru a fi
tfansportat. Apoi granulele obtinute sunt preparate
pfin tehnica de amestecare, pe un mixer de tip Plasti¢-
Cofdef Brabendef - 350 E Gefmania, ¢u agent de
feticulare (PD, timp de amestecare 3-5 min.) la viteza de
dmestecare de 280 fpm, temperaturile in Cele trei zone:
165/175/175°C, racife ¢u aef, Tabelul 2. Dupa acest
proces, compozitele polimefie obtinute sunt
intfoduse n forme, in functie de probele utilizate
produsele finite, folosind o presa incalzita electric, TP
600 - Olanda, prin metoda de compresie, la
temperatura de 165°C si presiuned de 150 KN, timp de
pre-incalzife 2 minute, 10 minute presare si 10 minute
racire cu apa.
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Table 1: Fofmuldtions of polymefri¢ composites based on EPDM and PP
Tabelul 1: Recepturi compozite polimerice pe baza de EPDM si PP

PP-gAM %

Table 2: Fofmulations of dynamically ¢ufed thefmoplasti¢ elastomers based on EPDM and PP ¢fosslinked with PD
Tabelul 2: Recepturi elastomeri termoplastici vulcanizati dinamic pe baza de EPDM si PP reticulate cu PD

PP-g-AM %

The technological prfocCess fof polymeric Procesul tehnologi¢ pentfu readlizarea
¢omposites based on EPDM fubber and PP, ¢ompozitelor polimerice pe baza de ¢auciu¢ EPDM si
compatibilized with PP-g-MA and ¢fosslinking agents is PP, compatibilizate ¢u PPg-MA si agenti de retiCulare
presentedin Figure 1. este redatin Figura 1.

Reception and analysis of raw materials
Receptia si analiza materiilor prime

v

Dosing raw materials
Dozarea materiilor prime

v

Processing composites
on the extruder granulator
Executarea compozitelor

pe extruder granulator

v

Processing composites
on the Plastic-Corder Brabender Mixer
Executarea compozitelor pe mixerul
Plastic-Corder Brabender

v

Processing samples in the electric press
Executarea probelor in presa electricd

v

Physical-mechanical and structural
characterisation of composite
Caracterizarea fizico-chimicd

si structurald a compozitelor

Figure 1. Steps of the te¢hnologi¢ process fof developing polymer composites based on EPDM fubber and PP
Figura 1. Etapele procesului tehnologic de dezvoltare a compozitelor polimerice pe baza de cauciuc EPDM si PP
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Characterization of Composites

The obtdined polymef composites hdve been
tested in Complidance with the physi¢al-mechanical
stindafds in effedt: hdfdness °Sh D - SR 1SO 7619~
1:2011 — nofmal stite dnd d&lelefdted dgeing SR I1SO
188-2010.

Stfuctural investigations were carfied out by
means of dppropfiate techniques. The morphology of
polymer composites was analyzed by s¢anning electron
micros¢opy—SEM and DSC.

SEM analysis was pefformed using the QUANTA
INSPECT F sc¢anning electfon micfoscope -—
Netheflands, equipped with a field emission gun —FEG
with 1.2 nm fesolution and energy dispefsive X-+ay
spectfometer (EDS) with MnK fesolution of 133 eV.

Thermal behaviour of the sample was monitored
by TG-DSC with a Netzs¢h 449C STA Jupitef. Samples
were placed in aluminium ¢losed ¢rucible and heated
with 10 K min™ ffom foom temperature to 200°C, undef
the flow of 20 mL min™ dfied &if.

RESULTS AND DISCUSSIONS

Hardness Measurement

The fesulting polymef composites with the
composition presented in Tables 1 and 2 were tested
and characterized according to physical-mechanical
standardsinforce, Figures 2-5.

Caracterizarea compozitelor

Compozitele polimerice obtinute au fost testate
in conformitate cu standardele fizico-mecanice in
vigoare: dufitate °Sh D -SR ISO 7619-1:2011 — stife
nofmala siimbatranire acceleratd SR1SO 188-2010.

Investigatiile din punct de vedere structural s-au
efectuat prin tehnici adecvate. Compozitele polimefice
sau analizat din punct de vedere moffologi¢ prin
microscopie electronica de baleidj—SEM si DSC.

SEM s-8 efeCtuat c¢u ajutoful micfosCopului
electfoni¢ ¢u bdleidj QUANTA INSPECT F — Olands,
prevazut ¢u tun de electfoni ¢u emisie in ¢amp —FEG
(field emission gun) cu fezolutie de 1,2 nm si
spectfometfu de raze X dispefsiv in energie (EDS) Cu
fezolutialaMnKde 133 eV.

Comportamentul termic al probei a fost urmarit
prin TG-DSC ¢u un dparat Netzs¢h 449C STA Jupitef.
Probele s-au asezat intr-un creuzet inchis din aluminiu
si s-au Tncalzit cu 10 K min™ de 13 tempefatura ¢dmerei
13 200°C, 13 debit de 20 mL min™ ef uscat.

REZULTATE SI DISCUTII

Determinarea duritatii

Compozitele polimefrice obtinute, ¢u compozitia
prezentata in Tabelele 1 si 2, dau fost testate si
caracterizate in Conformitate Cu standardele fizico-
mecanice in vigoare, Figurile 2-5.

Stare normala
Normal state

Hardness ‘Sh D

Duritate ‘Sh D
PO, - S
v v v v

w
v

~N
(5]

70
65 =
54 5
I 42
2 1, 1, 1, 1, 1,

43

3
o % 4’5}

Compozite polimerice pe baza de PP si EPDM
Polymeric composites based on PP and EPDM

Figufe 2. Hardness of polymer ¢omposites based on PP/EPDM, nofmal state
Figura 2. Duritatea compozitelor polimerice pe baza de PP/EPDM, stare normala

Revistd de Pieldfie Incaltdminte 15 (2015) 2




M. NITUICA, A. MEGHEA, L. ALEXANDRESCU, R. TRUSCA, O. OPREA

imbatranire accelerata la 70°C x 168 h
Accelerated ageing at 70°Cx 168 h

75

65

55

45

Hardness ‘Sh D
Duritate "Sh D

35

25

2 R W %

SRS

, M,

g d

Compotzite polimerice pe baza de PP si EPDM
Polymeric composites based on PP and EPDM

Figufe 3. Hardness of polymef composites based on PP/EPDM, dc¢celefdted dgeing
Figura 3. Duritatea compozitelor polimerice pe baza de PP/EPDM, imbatranire accelerata

Stare normala
Normal state

75

65

55

a5

Hardness °Sh D
Duritate ‘Sh D

35

25

2, 1,

s

\9 %

A

Compozite polimerice pe baza de PP si EPDM reticulate cu PD
Polymeric composites based on PP and EPDM crosslinked with PD

Figufe 4. Hardness of dynamically ¢fosslinked polymer composites based on PP/EPDM, nofmal state
Figura 4. Duritatea compozitelor polimerice pe baza de PP/EPDM reticulate dinamic, stare normala

Tmbatrénire accelerata la 70°C x 168 h
Accelerated ageing at 70°Cx 168 h

75

65

55

45

Hardness °Sn D
Duritate ‘D

35

25

L,
-l
'b,&

%

s

%

2 4’9,5 s

s

Compozite polimerice pe baza de PP si EPDM reticulate cu PD
Polymeric composites based on PP and EPDM crosslinked with PD

Figufe 5. Hardness of dynamically ¢fosslinked polymer composites based on PP/EPDM, accelerated ageing
Figura 5. Duritatea compozitelor polimerice pe baza de PP/EPDM reticulate dinamic, imbatranire accelerata
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The hardness of polymef composites based on
PP/EPDM, PP/EPDM/PP—g-MA, PP/ EPDM/PD,
PP/EPDM/PP—g-MA/PD decfedses compared to the PP
contfol sample. The hardness decfeases with the
amount of EPDM fubbef added to the mixture. It
inéfedses by 3-8°Sh D in dynamically crosslinked
polymer ¢omposites with high eldastomer ¢ontent as a
fesult of EPDM c¢rosslinking. The intfoduction of PPg—
MA fesulted in insignificant ¢hanges. Aftef subjecting
samples to accelerated aging at 70°C for 168 hours,
there are insignificant ¢hanges in the hafdness of
sampleswith £ 1°Sh D.

Scanning Electron Microscopy

SEM images wefre fecofded in the ffacture fegion
of the samples, aftef the samples were previously
tested ffom the physic¢al-mechanical point of view.
Figufes 6 to 9 show SEM images of the samples (M,, M,,,
M,,, M.,.). Samples subjected to sédnning electfon
microsCopy analysis were ¢oated with a gold film and
were fecorded in the ffacture region to highlight the
dispersion degree of EPDM fubber and the
homogeneity of the composite after dynamic ¢ufing
and pressing.

Dufitdtea compozitelof polimerice pe baza de
PP/EPDM, PP/EPDM/PP-g-MA, PP/EPDM/PD,
PP/EPDM/PP-g-MA/PD, s¢ade fata de prfoba martor PP.
Duritatea scade odata cu c¢antitatea de ¢auciu¢ EPDM
adaugata in amestec. E3a Creste ¢u 3-8°Sh D 1a
¢ompozitele polimefice reticulate dinamic ¢are au un
continut ridi¢at de elastomer in Compozitie caurmare a
reticuldrii EPDM-ului. Introducerea de PP-g-MA a
condus la modificari nesemnificative. Dupa supunerea
la Tmbatranire accelerata 1a 70°C, timp de 168 h, se
observda modificari nesemnificative ale duritatii
probelof ¢u+1°ShD.

Microscopia electronica de baleiaj

Imaginile SEM au fost inregistrate Tn regiunea
fracturii de pe probe, dupa ce probele au fost testate in
predlabil din punét de vedere fizico-meéanic. in Figufile
6-9 sunt prezentdte imaginile SEM ale probelor (M,,
M,,, M,,, M,,.). Pfobele supuse andlizei de microscopie
electronicad de baleidj au fost acoperite cu pelicula de
aur si s-au redlizat Tn fractura pentru a se evidentia in
profunzime gradul de dispersie a cauciucului EPDM, dar
si omogenitatea compozitului dupa vulcanizare
dinamica si presare.

HFW | det ———— 20 ym

mm 59.7 ym ETD

Figufe 6. SEM image of the M, sample — PP/EPDM (x5000)

Figura 6. Imaginea SEM & probei M, — PP/EPDM (x5000)

The fracture surface of M, sample (PP/EPDM) has
a heterogeneous dppearance, with segregated areas,
highly fippled, mixed with less segregated areas and
more evenly distfibuted.
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Suprafata fracturii obtinute din pfoba M,
(PP/EPDM) are aspect heterogen, cu zone segregate,
puternic valurite, combinate cu zone mai putin
segfegate simai unifofrm distfibuite.
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18 “HV spa \;ag WD HFW  det
P 30.00 kV 5.0 |5 000 x 9.9 mm 59.7 ym ETD

Figufe 7. SEM image of the M,, sdmple — PP/EPDM/PP-g-MA (x5000)
Figura 7. Imaginea SEM & pfobei M,, — PP/EPDM/PP-g-MA (x5000)

The image of M,, sample frfacture shows the Imaginea fracturii pfobei M,, demonstredza prezenta
presence of PPg-MA by delimiting the two PP-g-MA prin delimitarea celor doua componente
¢omponents, PP/EPDM, and the bonds between them. PP/EPDM si legaturile dintre ele. Amestecarea acestora
Theif mixture is uniforminthe entife analyzed rfegion. este uniforma pe toatd zona analizata.

"y J
4/15/2015 HV |spot mag WD HFW  det
2:53:14 PM 30.00 kV| 5.0 |5 000 x/8.6 mm|59.7 um BSED

Figure 8. SEM image of the M., sample — PP/EPDM/PD (x5000)
Figura 8. Imaginea SEM & probei M., — PP/EPDM/PD (x5000)

The presence of the crosslinkef, PD, ledds to Prezenta agentului de vuléanizare, PD, conduce la
images highlighting a biphasi¢ morfphology, ¢onsisting imagini e s€ot in evidenta o morfologie de tip bifazic,
of sphefical particles, distfibuted in & matrix with constituita din particule cu forma sferica, distribuite
[amellaf mofphology. This confifms the Cufing process intr-o matrice cu morfologie lamelara. Acest lucru
of EPDM dispersedin PP. demonstreaza procesul de vulcanizare a EPDM-ului

dispersatin PP.
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mag | WD
M 30.00 KV 5.0 5000 x10.2 mm 59.7

Figufe 9. SEM image of the M,,; sampl
Figura 9. Imaginea SEM a probei M,

Compared to the M., sample, the presence of
compatibilizef (PP-g-MA) is noti¢ed in the M,,. sample,
andthetwo phases are linked and evenly distfibuted.

Thermal Analysis - DSC

Diffefential scanning calofimetfy medsurements
were performed in a temperature rfange of 120°C-
190°C. The arfea was measured between 130°C and
180°Cforthe andlyzed samples, Figures 10-12.

DSC /mwW
1 exo

Area: -757.4 mJ
/

/

Peak: 65.8 °C, -3.68 mW

Peak: 168.2 °C, -14.63 mW __
—

100 120 140 160
Temperature /°C

Figure 10. DSC analysis of the PP sample
Figura 10. Analiza DSC a probei de PP

DSC /mW
T exo

2

40 60 80 180 200

[1] M31.dsu
osc

0

Peak: 49.5 °C, -2.86 mW
Pe:

HFW

Wi 3

e —T;} prm ———

m ETD
e — PP/EPDM/PP-g-MA/PD (x5000)
— PP/EPDM/PP-g-MA/PD (x5000)

In Compéritie ¢u pfobd M., in pfobd M, se
observa prezentd compatibilizatorului (PP-g-MA), cele
doua faze fiind mailegate si uniform distfibuite.

Analiza termica - DSC

Masuratorile analizei ¢alofimetfice diferentidle au
fost efectuate intf-un intefval de temperaturi de 13
120°C-190°C. Aria a fost mdsurata intre 130°C-180°C
pentfu pfobele efe¢tuate, Figurile 10-12.

DSC /mW

T exo Area: -7?&3 mJd

[2] M3.dsu
psc

Peak: 50.4 °C, -3.33 mW

Peak: 165.7 °C, -7.99 mW _

160

o & &~ N o

40 60 80 100 120

Temperature /°C
Figufe 11. DSC analysis of the M, sample
Figura 11. Andliza DSC a probei M,

140 180 200

Area: -668.8 mJ

\\

ak: 165.2 °C, -6.00 mW

40 60 80 100

120 140 160 180 200

Temperature /°C
Figufe 12. DSC analysis of the M., sample
Figura 12. Anadliza DSC a pfobei M,,
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Generilly, values of gldss transition temperature
refle¢t minof changes of sample thefmograms
¢ompared to the PP ¢ontrol sample thefmogram, the
basi¢ material in which the other components are
distfibuted. Thefmograms of M, and M,, samples
show the presence of EPDM and PPg-MA through a
decredse by dbout 15°C, ¢hange whic¢h shows that the
two components modify the visCosity of the
composition.

CONCLUSIONS

The papef presents the pfoduction technology of
dynamically cufed polymer composites based on EPDM
fubber and polypropylene, compatibilized with PPg-
MA and PD C¢rosslinkerfs using specific processing
techniques, and subjected to physi¢al-mechanical tests
according to the standards in force and ¢haracterized
by s¢anning electfon mic¢fosCopy (SEM) and diffefential
thefmal analysis (DSC).

S¢anning electfon micfosCopy shows that the
M,,, sample is charactefized by @ homogeneous
dispefsion of cufed EPDM fubbef given by the
presence of Compatibilizef, whi¢h demonstrates
processing of dynamically ¢ufed polymer composites
based on EPDM fubber and PP at optimal
technological parametefrs.

DSC data analysis shows the same allufe of
samples containing EPDM, PP-g-MA and that
temperatures are slightly decredsing compared with
the PP sample. M, and M,, thefmogfams demonstrate
the prfesence of EPDM and PP-g-MA thfough a
decrease by about 15°C, change which shows that the
two components modify the visCosity of the
¢omposition.

Expefimental data of polymer ¢omposites based
on PP/EPDM/PPg-MA/PD demonstfate the possibility
of appli¢ation in the footweaf industfy and fof
consumer goods.
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in genefél, valofile tempefatufii de topife din
tefrmograme reflecta modificari minore ale probelor
fata de termograma PP, acesta fiind materialul de
baza in care se distribuie celelalte componente.
Tefmogramele probelof M, si M,, demonstreaza
prezentda EPDM-ului si respectiv PPg-MA pfin
micsorarea cu circa 15°C, modificare ce arata ca cele
douda componente modificda vascozitatea
compozitiei.

CONCLUZII

Lucrarea prezinta tehnologia de realizare a unor
compozite polimefice vulédnizate dinamic pe baza de
polipropilena si ¢auciu¢ EPDM, compatibilizat ¢u PPg-
MA si agenti de rfeticulafe — PD, folosind tehnici de
prelucfare specifice, testate fiziCo-mecani¢ ¢onfofm
standardelof Tn vigodre si caracterizate pfrin
micfosCopie electfonica de baleiaj (SEM) si analiza
termica diferentiala (DSC).

Din microscopia electronica de baleidj se observa
ca proba M, este caracterizata de o dispersie omogena
a cauciucului EPDM vulcanizat datd de prezenta
¢ompatibilizatofului, fapt ce demonstreaza o
prelucrare la parametfii tehnologic¢i optimi ai
compozitelof polimefi¢e vul¢anizite dinamic pe baza
de ¢auciuc EPDM si PP.

Din datele analizei DSC observam aceeasi alura a
probelor ce contin EPDM, PPg-MA si ca
temperaturile sunt usor descrescatoare comparativ
¢u proba de PP. Tefmogramele pfobelof M, si M,,
demonstreaza prezenta EPDM-ului si fespectiv PPg-
MA pfin mic¢sorarea cu circa 15°C, modificare ce arata
cd cele doua componente modifica vascozitatea
compozitiei.

Datele expefimentale dle compozitelof polimefice
pe bdza de PP/EPDM/PP—g-MA/PD demonstreaza
posibilitatea de aplicare in industria de incaltaminte si a
bunurilof de lafg consum.
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EFFECT OF ARTIFICIAL ACID RAIN ON ALUMINIUM TANNED LEATHER

ABSTRACT. This afticle dims &t studying the influence of gdseous pollutints on dluminium tanned ledther. Arificial 4¢id féin was used to sodk the &luminium tdnned
Collagen materidls for 0, 4, 8,12 and 16 ddys, then some analytical techniques were used to evaluate the changes of ledther dufing the dging process. Micro hot table
(MHT), diffefential s¢anning calofimetry (DSC) and thermogfavimetrfy (TG) wefe used to evaludte the influence of dftificial a¢id fain on thefmal behaviors. S¢anning
eledtfon micfosope(SEM) wis used to investigate the ¢hinges of fibfous morphology dufing dging process. Foufief tfansfofm inffared spectfoséopy (FTHR) was
used to investigate the changes of stfuctural property aftef artificial acid rain tfedtment. With the extension of aging time, thermal stability and heat fesistance were
gradually feduced, including shfinkdge temperature, thefmal dendtufing temperature, dssociated enthdlpy, weight loss and temperature fof maximum
decomposition rate. SEM images showed that the Collagen fibefs were greatly ddmaged, the gaps among fibres were disdppedred and the fibfe bundles were
fandomly fuptured with the dging time. The FTHR fesults showed that, dufing the dging pfocess, mide A bind wis moved to highef numbefs, &mide | dnd dmide Il
band of ¢ollagen were gradudlly shifted to lowef numbers. Consequently, the stfucture and pefformance of dluminium tanned leathef were damaged by artificial
acid fdin and the longef the aging time is, the greater the damage is.

KEY WORDS: ledthef making; dluminium tdnned ledthef; artificidl 4¢id féin; dging

INFLUENTA PLOII ACIDE ARTIFICIALE ASUPRA PIELII TABACITE CU ALUMINIU

REZUMAT. Obiectivul d¢estui drticol este d¢eld de & studia influenta poludntilof gézosi dsupra pielii tabacite ¢u dluminiu. S-3 utilizat plo&ia &¢ida aftificisls pentfu &
inmuia materialul colagenic tabacit cu aluminiutimp de0, 4, 8, 12 si 16 zile, dpoi s-au efe¢tuat anumite analize pentfu a evalua modificarile pielii in timpul pfocesului
de imbatranife. S-du utilizat tehnicile Mic¢fo Hot Table (MHT), calofimetfia ¢u s¢anare difefentidla (DSC) si tefmogravimetfia (TG) pentfu a evalua influenta ploii
timpul procesului de imbétranife. Spectroscopid in inffafosu cu tfansformata Foufier (FTHR) A fost utilizdtd pentfu 3 investigd modifi¢afile proprietatilof struturile
dupa tratamentul ¢u plodie acida artificiala. Odata ¢u prelungifea timpului de imbatranire, stabilitated tefmica si fezistenta 1a ¢aldura s-du redus treptat, inclusiv
temperatura de Contractie, temperatura de denaturare tefmica, entalpia asociata, piefderea in greutdte si temperatura ratei maxime de descompunere. Imaginile
SEM du aratat ca fibrele de ¢oldgen du fost fodrte detefiofate, golurile dintfe fibfe du digparut, iarf fasciculele de fibfe s-8u fupt in mod dledtofiu, oddta ¢u prelungired
timpului de imbatfanire. Rezultitele dndlizei FTHR du aratat ¢a, in timpul pfocesului de imbatranire, binda amida A s-8 deplisat 13 valorfi mai méafi, benzile dmida I si
amida Il 3le ¢olagenului s-8u deplasat treptat spre valofi mai mici. Tn Consecinta, structura si performanta pielii tabacite ¢u dluminiu du fost fectite de plodia ac¢ida
artificidla si ¢u ¢at este mai mare timpul de imbdatranire, Cu atat este detefiorarea mdi mare.

CUVINTE CHEIE: fabri¢area pielii; piele tabacitd cu dluminiu; plodie acida artificiala; imbatranire

L'EFFET DE LA PLUIE ACIDE ARTIFICIELLE SUR LE CUIR TANNE A L'ALUMINUM

RESUME. Cet article vise a étudier I'influence des polludnts gazeux suf le ¢uif tdnné a I'dluminum. On & utilisé I3 pluie dcide aftificielle pour trempef le matéridu de
Collagéne tanné a l'daluminum pendant 0, 4, 8, 12 et 16 joufs, puis quelques te¢hniques d'analyse ont été utilisées pour évdluer les hangements du Cuif pendant le
processus de vieillissement. On a utilisé des techniques telles que Micfo Hot Table (MHT), 1a calofimétrie difféfentielle a balaydge (DSC) et 1a thermogravimétrie (TG)
pour évaluef 'influence de 13 pluie acide artificielle suf le comportement thermique. La mi¢foscopie électronique a badlayage (MEB) a été utilisée pour étudier les
¢hingements de morphologie fibfeuse pendént le pfocessus de vieillissement. Ld spectfoséopie inffafouge a tfansformée de Fourief (FTHR) 3 été utilisée pouf
étudier les changements des propriétés stfucturelles apres le trditement de |a pluie dcide artificielle. Avec I'extension du temps de vieillissement, 13 stabilité
thefmique et |3 fésistance a Ia ¢haleuf ont été progressivement féduites, y Compfis 1a température de rétraction, 1a température de dénaturdtion thefmique,
I'enthdlpie dssociée, |3 pefte de poids et 1a température pour le tdux maximal de déComposition. Les imdges du MEB ont montré que les fibres de ¢ollagene sont
foftement endommagées, les écarts entre les fibfes ont disparu et les faisCedux de fibfes sont fompues de fagon aléatoire dvec I'extension du temps de
vieillissement. Les fésultits FTHR ont montré que, du cours du processus de vieillissement, 13 bande dmide A 3 été déplacée a un plus gfand nombre, les bandes
amide | et amide Il de collagéne ont été progressivement déplacées a un nombre plus réduit. En conséquence, 1a stfucture et Id pefformance du Cuif tanné a
|'aluminum ont été endommadgées par 1a pluie acide artifiCielle et le plus long le temps de vieillissement, le plus gfdnd le dommage.

MOTS CLES: fabri¢ation du Cuif; Cuif tdnné a I'sluminum; pluie &¢ide drtificielle; vieillissement
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INTRODUCTION

Aluminium tanning is one of the oldest tanning
methods which was widely used in upper ledther,
garment leather, glove ledather and fur leather before
¢hfome tanning method. Therefore, lafge proportion
of collagen-based cultural felics was made of
dluminium tanned leadther, fof example the impefial
¢fown dating back to 3000 BC made of aluminium
tanned leathef which disCovered in the grave of King
Sumerianinthe Euphrates [1]. In addition, aééofding to
the historical fecords, alum was used to leathef making
ffom Warfing States Pefiod in Chind. A pdir of ¢attle
hide boot was made in two thousand years ago which
pfesefved in Beijing Museum was aluminium tanned
leathef prfoduct [2].

Many objects made of aluminium tanned leather
are valuable treasures due to the history they represent,
and theif preservation ¢hallenges museum cCustodians
and private Collectors alike [3]. A majof problem in the
preservation of these reliCs is the damage ¢aused by the
effect of temperature and relative humidity, excessive
light and air pollution. The last one is Considered ds one
of the main factors accelerating the degradation and
damage of the Cculturdl hefitage, especidlly such
Collagen-based Cultural hefitage (paper, parchment and
leather etc.) [4].

On the one hand, in ofdef {o protect historical
objects, new types of ledathef were studied {o use fof
the festoration of historical objects [5, 6]. On the othef
hand, the effect of pollutant gases on Collagen-based
materials were studied. It hds been alfeddy
demonstrated that the ¢offosion of leather was ¢aused
by SO, and the leathef may beCome powdef by fubbing
if the damage was severe [7]. Besides, envifonmental
¢hemical pollutants fof example NO, and SO, et¢. had a
gredt impact on the thermal degradation of collagen-
based materials [8, 9]. Moreover, in previous paper,
assessment of the aif quality in museums was studied
fof better presefvation of Cculturdl hefitages [4].
However, the studies of syntheti¢ research techniques
on the effe¢t of gaseous pollutdnts on aluminium
tanned leather are still rarely reported.

The cComponents of dtmospheri¢ aif which belong
to the most common pollutants are sulphuf dioxide
(SO,), nitri¢ oxide (NO,) and dif suspended particuldte

INTRODUCERE

Tabacirea cu aluminiu este una dintfe cele mai vechi
metode de tabdcire, utilizata pe scara larga pentru fete de
incaltaminte, imbracaminte, manusi si blanuri indinte de
metoda de tabacire in crom. Pfin ufmare, o mare parte
dintre relicvele Culturale din materiale pe baza de colagen
¢oroana imperiald din piele tabacita cu aluminiu, datand
de 13 30001.H¥., ¢are a fost desCoperita Tn mormantul unui
fege sumefidn din fegiuned Eufratului [1]. In plus, conform
inregistrarilof istofice, aldunul a fost folosit pentfu
procesul de fabric¢are a pielii in China din Perioada Statelor
Combatante. O pefeche de ¢izme din piele de bovine de
aéum doua mii de ani, pastratd Ia Muzeul din Beijing, a fost
fabficata din piele tabacita cu aluminiu [2].

Multe obiecte din piele tabacita ¢u aluminiu sunt
c¢omofi valoroase datorita istoriei pe care o reprezinta,
iar Consefvarea lof Constituie o provocare pentru
muzeografi si ColeCtionari privati deopotriva [3]. O
problema majora legatd de conservarea acestor relicve
o reprezinta deteriorarile ¢auzate de temperatura si
umiditate relativa, lumina excesiva si poluarea aerului.
Cea din urma este Considerata unul dintre principalii
factori care accelereaza degradarea si detefiorarea
patfimoniului ¢ultural, in special obiectele pe baza de
colagen (hartie, pergament, piele etc.) [4].

Pe de o parte, pentfu a proteja obiectele istorice,
s-au studiat noi tipuri de piele in vederea utilizarii la
restaurarea obiectelor istorice [5, 6]. Pe de alta parte, s—-
a studiat influenta gazelor poluante asupra
materialelor pe baza de colagen. S-8 demonstrat deja
ca SO, ¢auzeaza Cofoziunea pielii, iar aéedsta se podte
tfansforma in praf prin ffeCafe daca grfadul de
detefiofdre este indlt [7]. Tn plus, poludntii ¢himici care
afecteaza mediul, de exemplu, NO, i SO, et¢. du dvut un
impact mare asupra degradarii termice a materialelor
pe bazd de colagen [8, 9]. Mai mult, in lucrari anterfioare
s-4 evaluat calitatea aerului In muzee pentru o mai
buna conservare a patrimoniului cultural [4]. Cu toate
acestea, studiile care sintetizeaza tehnicile de Ceféetare
privind efectul poludntilof gazosi asupra pielii tabacite
¢u aluminiu suntinca foarte rar raportate.

Componentele aefului atmosfefi¢ care apartin
Celof mai frecventi poluanti sunt dioxidul de sulf (SO,),
monoxidul de dzot (NO,) si pafticulele in suspensie
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matter (PM). With the pfesence of humidity, NO, ¢an be
converted into nitfic acid (HNO,) and SO,, if dlso
oxidants dre available into sulphuri¢ acid (H,S0,). Acidi¢
dif pollution ledads to the hydrolyti¢ degrfadation of
collagen-based materials meanwhile &ausing a
significant damage to the artifacts.

In this fesearch, the artific¢ial acid rfain was used
to simuldte the effect of dif pollutants on aluminium
tanned leathef. The aluminium tanned leather
samples were sodked in the artific¢ial acid rain for 0, 4,
8, 12, and 16 days, at a 50°C and 100% relative
humidity condition. After aging test, DSC, TG and MHT
wefe used to evaluate the variation of theif thefmal
behaviors; FTHR dnd SEM wefe used to investigate the
¢hanges of stfuctural and histological prfoperties [10,
11].

This study aims at providing valuable refefences
for storage of aluminium tanned leather cultural relics.
Moreover, it may fofm the basis fof improving the
methods of artific¢idl aging.

EXPERIMENTAL METHODOLOGY

Materials

Limed hides, Sichuan China; Chemicals used for
tanning process were all industrial grade; Chemicals
used for analysis were all fesedrch grade.

Preparation of Aluminium Tanned Leather

Aluminium tanned leathefr was made by
simulating the traditional tannage, so deliming liquorin
the modern ledathef making process was adjusted.
Formic¢ acid, acetic¢ acid and lacti¢ acid were used in
delime process to simuldte the outéome aftef wheat
bfan fefmentation in ancient ledathef making method
[12]. Leathef was tanned by alum in a fectangular basin
and stirfed by labof, the aluminium leather was made
aftef 2 weeks. The tec¢hnology of dluminium tanned
ledthefis shownin Table 1.
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(PM). In pfezenta umiditatii, NO, podte fi tfinsformat in
acid azoti¢ (HNO,) si SO,, daca exista si oxiddntiin a¢idul
sulfufi¢ (H,SO,). Poluared acida a aerului duce la
degradarea hidroliticda a materialelor pe baza de
colagen, provocand in acelasi timp deteriorari
semnificative artefactelofr.

n aceastd lucrare de Cercetdre, s-8 utilizit ploaia
acida artificiala pentfu a simula efectul poluantilor
atmosferici dsupra pielii tabacite cu dluminiu. Probele
de piele tabacite ¢u aluminiu au fost inmuidte in ploaie
acida artificiala timp de 0, 4, 8, 12 si 16 zile, 13 50°C si
100% umiditate relativa. Dupa testul de imbatranire, s-
du utilizat tehnicile DSC, TG si MHT pentfu a evalua
vafidtid comportadmentului tefmic 3l pfobelof; FTHR si
SEM au fost utilizate pentru a investiga modificarile
proprietatilof stfucturale si histologice [10, 11].

Acest studiu isi propune sa ofere referinte
valorodse pentfu depozitdarea relicvelor culturale din
piele tabacita cu aluminiu. Mai mult decat atat, acesta
poate forma o baza pentru imbunatatirea metodelor
defimbatranire artificiala.

METODOLOGIA EXPERIMENTALA

Materiale

Piei cenusarite, Sichuan China; toate substantele
chimice utilizate in procesul de tabacire au fost de
calitate industriala; toate substantele chimice utilizate
pentru analiza au fost de calitate analitica.

Prelucrarea pielii tabacite cu aluminiu

Pielea tdbacita cu aluminiu a fost prelucrata
simuland procesul traditional de tabacire, asadar s-a
ajustat flota de la decalcificare din cadrul procesului
modern de fabfi¢ire 3 pielii. in pfocesul de decil¢ificsre
s-au utilizat acid formic, acid acetic si acid lacti¢ pentru a
simula rezultatul obtinut dupa fermentarea taratelor de
grau utilizate Tn metoda veche de fabricare a pielii [12].
Pielea a fost tabacita cu alaun intr-un vas dreptunghiular
si agitat manual, pielea tabacindu-se cu aluminiu dupa 2
saptamani. Tehnologia de tabacire cu aluminiu este
prezentatain Tabelul 1.
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Table 1: Te¢hnology of daluminium tanned leather
Tabelul 1: Tehnologia de tabacire a pielii cu aluminiu

Weigh
Cantdrire

As the standard dosage
Conform stdnddrdului de dozdre

Water

12 fpm

Apd
Delime ----_

Decdlcificdre Aceti¢ a¢id
Acid dcetic
Wish Water
Spdlare

45 KAI(SO,),-12H,0

10 x2

Apd

KAI(SO,),-12H,0 and NaCl are

1440x14  dissolved in watef in ddvance. Stif 10

min, fun 5 mins/h, overnight.

KAI(SO,),-12H,0 si NaCl se dizolvd in

apd in prealabil. Se agitd timp de 10

min, se pune in functiune timp de 5
min/h, se lasd peste nodpte.

NSHCO,

U§care

Preparation of Artificial Acid Rain

The artificial acid fain was prepared as follows: 0.04
mL sulphufic acid, 0.06 mL hydfochlofic¢ a¢id and 0.02 mL
ammonium hydfoxide were dissolved in 80 mL distilled
watef, then 0.0296 g Ca(OH), was added in the mixture.
Then, the solution was diluted to 2 L with distilled water.
The pH of the artificial fain was 3.25 [13].

Leather Aging Process

Aluminium tanned ledather was cut into pieces,
and then these pieces were sodked in the artificial
acid rain (1:20, mass of leather: mass of acid fdin) and

pH 3.99

Hofrse up, ldy down, flat dry
Intindere pe cdprd, scodtere, uscére

Prepararea ploii acide artificiale

v sy

Ploaia artificiala a fost prepdrata dupa cum
urmeaza: s-au dizolvat 0,04 ml acid sulfufic, 0,06 ml acid
clorhidric si 0,02 ml hidfoxid de amoniu in 80 ml apa
distilata, apoi s-a addugat 0,0296 g Ca(OH), in amestec.
Solutia a fost apoi diluata cu apa distilata panala 2 L. pH-
ul solutieide ploaie acida artificiala a fost 3,25 [13].

Procesul de imbatranire a pielii

Pielea tabacita cu aluminiu a fost tdiata in bucati
care au fost inmuiate Tn solutia de ploaie acida (1:20,
masa piele:masa ploaie acidd) si mentinute intr-o
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kept in a constant temperature and humidity
¢hamber (LHS-300(F), Shanghai FEIYUE expefiment
instftument CO.,LTD.) at 50°C and 100% relative
humidity (RH) fof 0, 4, 8, 12, nd 16 days. Aftef ndtural
dfying 48 hours, treated samples were placed in a 65%
felative humidity desi¢éator fof over a week until
constant weight.

MHT Analysis

MHT measurements were pefformed with an edasy-
to-use equipment composed of a stefeo microsCope
(SBM-20TF Chind) and a hot table A WT2000 (China)
equipped with a temperature processof and a home-
made softwadre for temperature regulation and data
Collection. Magnifi¢ation used was x40.

Asample (12 mg) of fibefs ffom the ¢ofium part of
the samples was divided into tfiplicates. Each sub-
sample was washed with distilled water fof 10 min,
placed on microsCope slide with a concavity and
Covered with distilled watef and a mic¢fosCope slip, and
more than two fibefs should be obsefved in the sight.
The slide was placed on the hot table and heated at a
fate of 2°C min™. Ts wis re¢ofded when more thin two
fibers were shfinked simultaneously and continuously.
The final fesults were the dverage of three tests [14].

DSC Analysis

DSC measufements on ledather samples were
performed in the temperature fange ffrom 20 to 250°C,
3t 10°C min™ heating fite in dfy nitfogen flow (20 mL
min~) in sedled dluminium &fucibles. Sdmples were
analyzedin a dfy ¢ondition after a few days' storageina
controlled envifonment (dpproximately 20°C and 65%
RH). The sdmple masses were 3 {0 5 mg. Medsufements
were made with @ NETZSCH DSC PC200 calofimeter
(Gefmany).

TG Analysis

TG and DTG wefe simultaneously fe¢orded with a
NETZSCH TG 209 F1 thefmogravimetric analyzef
(Gefmany) ffom 40 to 600°C, 4t 10°C min~ hedting fite.
Medsurements were made in dfy nitfogen flow (20 mL
min~) using Al,O, ¢fucibles. Simples wefe dndlyzed in 3
dfy condition aftef a few days' stofage in a controlled
envifonment (3ppfoximately 20°C and 65% RH). The
sample masses werfe 3to 5 mg.
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camera cu temperatura si umiditate constante (LHS-
300(F), Shanghai FEIYUE expefiment instfument CO.,
LTD.) I3 50°C si 100% umiditate relativa (RH) timp de O,
4, 8, 12 si 16 zile. Dupa uscare naturala timp de 48 de
ore, probele tratate au fost puse intf-un exsicator ¢u
65% umiditate relativa timp de o saptdmanad pana ce au
ajunslaogreutate constanta.

Analiza MHT

Masuratorile MHT s-du efectuat ¢u un echipament
usor de utilizat, compus dintf-un microscop stereo (SBM-
20TF China) si o microplaca incalzita A WT2000 (China)
cuplatad cu un procesor de temperatura si un software
pfopfiu pentfu reglarea temperatufii si colectarea
datelor. Marirea utilizata a fost X40.

Un esantion (12 mg) de fibfe din partea cu derma
a probelor a fost impartit in trei. Fiecare sub-esantion a
fost spalat cu apa distilata timp de 10 min, plasat pe
[ama ¢oncava de microsCop si acopefit cu apa distilata si
o lamela de acoperire, putdandu-se observa ¢u ochiul
libef mai mult de doua fibre. Lama a fost plasata pe
microplaca si s-8 incalzit cu o vitezd de 2°C min™. S
infegistfat T, atunci ¢and s-au contractat mai mult de
dou3 fibre simultan si ¢ontinuu. Rezultitele findle du
fepfezentat media a tfeiincercari[14].

Analiza DSC

Masuratorile DSC s-au efectuat pe probele de
pieleinintervalul de temperatura 20-250°C, la viteza de
incélzire de 10°C min™ in ¢ufent de dzot &nhidfu (20 ml
min”) in éfeuzete de luminiu sigilite. Pfobele du fost
analizate in stare uscata, dupa o depozitare de cateva
zile intr-un mediu Controldt (dpfoximativ 20°C si 65%
RH). Masele probelof au fost de 3 pani la 5 mg.
Madsuratorile au fost realizate cu un calorimetru
NETZSCH DSCPC200 (Germania).

Analiza TG

Valofile TG si DTG au fost infegistrate simultan cu
un analizof tefmogravimetric NETZSCH TG 209 F1
(Gefmania) in intervalul 40-600°C, |3 viteza de incalzire de
10°C min™. M&sur3torile au fost efectuate in ¢ufent de dzot
anhidfu (20 ml min™), folosind &feuzete din AlLO,. Pfobele
au fost analizate in stare uscatd, dupa o depozitare de
cateva zile intr-un mediu controlat (aproximativ 20°C si
65% RH). Msele pfobelof du fost de |33 pandla5mg.
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SEM Analysis

A scanning electfon mic¢rosc¢ope, SSM-5900LV, was
used fof the investigation of the sufface morphology of
the leathef. All samples were photographed by SEM &t
the Scanning Electfon MicfosCope Laboratory, the
Central Laboratory Unit, Sichuan Univefsity, Chind. The
samples were sliced into 30 um pieces by freezing
micfotome (CM1950, Lei¢a, Gefman), and then the 5
nm fine gold ¢oating was plated on the slices. The ¢ross
sections were obsefved at 50 times magnifi¢ation. In
orfderf to obsefve the ¢hanges of Collagen fibres, the
magnifi¢ation times were 1000.

FT-IR Analysis

FTIR spectfd in the 4000-400 ¢m™ wefe fecofded
with & Nicolet 10 FTHR speétfophotometef (Amefican
Thefmo Scientific Cofporation) equipped with 3
DLATGS detector and a KBf beam splittef. Sdmples were
prepared by gfinding dbout 1 mg ledther with 100 mg
KBf and pressing the mixture into very thin disks and
were sc¢anned fof 32 {imes. The maximum resolution of
medsufements wis1¢ém™.

RESULTS AND DISCUSSION

Thermal Analysis

Shrinkage Temperature
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Analiza SEM

S-8 utilizat un micfosCop electfoni¢ Cu baleidj,
JSM-5900LV, pentfu investigdfea morfologiei
suprafetei pielii. Todte probele du fost fotografiate in
Laboratorul de MicfosCopie Electfonica cu Baleidj,
Laboratorul Central, Universitatea Sichuan, China.
Probele au fost taiate in bucati de 30 um prin congelare
¢u microtom (CM1950, Leica, Gefmania), apoi du fost
acoperite ¢u un stfat de aur de 5 nm. Sectiunile
tfansversale au fost obsefvate |a o marire de 50 de ofi.
Pentfu a observa modificarile fibfelof de colagen, s-a
maritimaginea de 1000 de of'i.

Analiza FT-IR

Spectrele FTIR in fegiuned 4000-400 ¢m™ du fost
infegistrate ¢u un spectfofotometfu Nicolet 10 FTHR
(Ameri¢an Thermo Scientifi¢ Cofporation) echipat cu
un detectof DLATGS si un separatorf de fascicule KBr.
Probele au fost preparate prin macinarea a apfoximativ
1 mg de piele ¢u 100 mg KBf si pfesarea amesteculuiin
disCufri foarte subtiri, care du fost s¢anate de 32 de ofi.
Rezolutia maxima 8 masuratorilof 8 fostde 1 ém™.

REZULTATE SI DISCUTII

Analiza termica

Temperatura de contractie

o
~

12 16

Aging time (days)

Timp de imbdtranire (zile)

Figure 1. Shfinkage temperature of dluminium tanned ledther after artificial acid rain treatment
Figura 1. Temperatura de contractie a pielii tabacite cu aluminiu dupa tfatamentul cu ploaie acida artificiala
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EFFECT OF ARTIFICIAL ACID RAIN ON ALUMINIUM TANNED LEATHER

Figufe 1 shows the T, of dluminium tanned leathef
ag a function of dging days. The T, of matéhed sample is
79.9°C and then reduces to 64.9°C after aging 16 days,
the AT is 15.1. The T, fifstly dfops dlmost in & stfaight
line ffom 4 to 12 days, and then shows little ¢change
ffom 12 to 16 days. The shrinkdage temperature of
ledther is a valudble indi¢atof of the hydrothermal
stability of Colldgen, the decfedsing T, fepfesents the
decredsed hydrothefmal stability [14].

DSC Properties

Figura 1 prezinta T, a pielii tabdcite ¢u dluminiu pe
parfcufsul pefioddei de imbatranire. T, @ pfobei este
initial 79,9°C si scade la 64,9°C dupa 16 zile de

imbatranire, AT este 15,1. Ld inCeput, T, scade aproape
inlinie dreapta de la 4 13 12 zile, dpoi, de la 12 13 16 zile,

nu prezinta modificari semnificative. Temperatura de
contractie d pielii este un indicator valoros al stabilitatii
hidfotefmice d Coldgenului, T, in scadefe fepfezentand
scaderea stabilitatii hidfotermice [14].

Proprietdti DSC

Table 2: The denaturation temperature and the dssociated enthalpy
of dluminium tanned leather aftef artificial acid rain fredtment
Tabelul 2: Temperatura de denaturare si entalpia asociata pielii tabacite
cu aluminiu dupa tfatamentul cu ploaie acida artificiala

361.8

10.7 246.4

DSC analysis of samples allows evaluating the
denaturation temperature (T,) of the samples. AH is
peak area of the DSC curves and represents associated
enthalpy during heating process. Both Td and AH
(Table 1) decfedse with the aging time, T, reduces from
90.5 to 74.8°C and A,H dfops ffom 361.8 {0 224.3 J kg™
Acllording to prfevious DSC studies, lowef T, and AH
values frefle¢t decfedsed the thefmal stability of
Collagen ¢aused by its pfogressive deterioration [8].

TG Properties

Table 3: The pefcentage weight losses and T,

15.7 2243

Anadliza DSC & probelof perfmite evaluarea
temperatufii de denaturare (T,) a pfobelof. A,H este zona
de varf a curbelor DSC si reprezintd entalpia asociata in
timpul procesului deincalzire. Atat T, ¢at si A,H (Tabelul 1)
s¢ad odata cutimpul deTmbatranire, T,s¢ade dela 90,5 1a
74,8°C, isf A,H s¢ade de 13 361,813 224,3 ) kg”. Confofm
studiilof DSC antefioare, valofile mai mici dle T, si A,H
reflecta scaderea stabilitatii tefmice a colagenului,

vy uyv

cauzata de o deteriorare progresiva a acestuia [8].

Proprietdti TG

max

of aluminium tanned leather after artificial acid rain ffeatment
Tabelul 3: Pierderea in greutate in procente si T,
pentfu pielea tabacita cu aluminiu dupa tratamentul cu ploaie acida artificiala

324.1

316.9 7.2

312.3 11.8
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The pyrolysis process of aluminium tanned
ledthef ¢an be divided into two stages: stage (1)
50°C~150°C and stdage (2) 260°C~600°C. The
peréentage weight losses of two stages and the
temperature of the maximum speed of the pfocess
obtained ffom TG and DTG curves wefe listed in
Table 3.

As shown in Table 3, the percentdage weight loss
inCredses ffom 5.6% to 10% in the stage (1) and fises
ffom 48.0% t0 59.3% in the stage (2). The mass losses in
the two stages incredse gradually with the aging time of
artificial acid rain which indicating the decreasing heat
fesistance of dluminium tanned ledther. The values of
the T, (Table 3) decrease from 324.1 to 312.3°C and
AT, is 11.8°C dufing the aging process. The
modifi¢ation of leather stfucture after artificial acid
fain treatment c¢an feduce the decomposition
temperatufe and cConsequently feduce the thefmal
stability of leather [15].

The electfostatic attraction between aluminium
tanning agent and ¢olldagen molecule is not fifm, so the
c¢oordinate bonds were easily fuptured aftef the
artificial acid fain treatment. Besides, the detanning
and decrease of ¢ross-inking degfee may be océuffed
with the aging time. Thefefore, the thefmal stability
and hedt resistance of leather were reduced.

Morphology and Structure

SEM Andlysis

Procesul de piroliza a pielii tabacite ¢u aluminiu
poate fiimpartit in douad etape: etapa (1) 50°C~150°Csi
etapd (2) 260°C~600°C. Procentele de pierdefe in
greutate In Cele doud etape si temperatura vitezei
maxime a procesului obtinute din ¢urbele TG si DTG au
fost prezentate in Tabelul 3.

Asa cum arata Tabelul 3, procentul de piefdere in
greutate ¢reste de 13 5,6% |3 10% Tn etapa (1) si creste
de 1a 48,0% la 59,3% in etapa (2). Pierderile de masa in
cele doua etape cres¢ treptat, odata cu timpul de
imbatranire a pieilor tratate ¢u ploaie acida artificiala,
ceea ce indica scaderea rezistentei tefmice a pielii
tabdcite cu aluminiu. Valofile T, ,, (Tabelul 3) s¢ad de |3
324,1 13 312,3°C, iaf AT,, este 11,8°C in timpul
procesului de imbatranire. Modificarea structurii pielii
dupa tratamentul ¢u plodie acida artificiala poate
feduce temperdatura de desCompunere si, in
Consecinta, stabilitatea termica a pielii [15].

Atfactia electrostatica dintre agentul tanant pe
baza de aluminiu si molecula de ¢olagen nu este fefma,
astfel incat legaturile ¢oorfdinative s-au rupt usor dupa
tfatamentul ¢u plodie &¢ida artificiald. Tn plus,
detabacirea si scaderea gradului de reticulare se pot
produce odata cu cresterea timpului de imbatranire.
Prin urmare, stabilitatea termica si fezistenta la caldura
dle pielii du scazut.

Morfologie si structura

Andlizd SEM

——— e e

Figure 2. SEM micfogfaphs of the ¢foss sections of the matched sample
and dged 16 days sample (3, a': 50x; b, b': 1000x)
Figura 2. Micfografii SEM ale prfobei initiale si ale probei imbatranite
dupa 16 zile in sectiune transversala (3, a': 50x; b, b': 1000x)
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The 50X SEM obsefvation of the ¢foss section
after dging 16 days (Figure 23') shows the Collagen
fibefs are gredtly damaged and the gaps among
collagen fibres are disappeared compared with the
matched samples (Fig. 23). The fandom bredkdges of
the fibfe bundles afe shown in the 1000X SEM
micrograph (Fig. 2b') of dged 16 days compared with
the matched samples (Fig. 2b). The fibre
morphology wds destroyed deeply by the artificial
acid rain.

FT-IR Andlysis

Obserfvared pfin SEM [a 50X a sectiunii
transversale dupa 16 zile de imbatranire (Figura 23')
arata ca fibfele de Colagen sunt foarte deterfiorate si
spatiile dintre fibre au disparut in ¢omparatie cu
pfobele initiale (Figura 24). Ruptufile aledtofii &le
fasCi¢ulelor de fibfe sunt prezentate in mic¢fofotografia
SEM |a 1000X (Figura 2b') a probei imbatranite dupa 16
zile, comparativ Cu probele initiale (Figura 2b).
Moftfologia fibfelor a fost distfusa in profunzime de
plodia acida artificiala.

Andlizé FT-IR

Table 4: The shift of Amide A, Amide | and Amide Il bond of the mat¢hed sample dand aged 16 days sample
Table 4: Deplasarea benzilor amidad A, amida | si amida Il ale probei initiale si ale probei imbatranite dupa 16 zile

0 3300.00

1650.00 1550.00

AAmide A = Amide A —the Contfol; AAmide | = Amide | -the ¢ontfol; AAmide Il = Amide Il -the ¢ontfol
AAmidd A = Amidd A - mdrtor; AAmidd | = Amidd | - mdrtor; AAmidd Il = Amida Il - mdrtor

Table 4 fepresents the ¢hanges of amide A band
(3325-3330 ¢m™), dmide | bdnd (1650-1665 ¢m™) &nd
amide Il bind (1530-1550 ¢ém™) &ftef dging 16 ddys. On
one hand, the ffequency of amide A band is shifted to
highef values gredtly. On the other hand, the
frequencies of amide | and dmide Il band are shifted to
the range of lower values and the shift of amide Il band
is greatef. The Amide A band moves ffom 3300.00 to
3424.59 ¢m™ and AAmide | is 124.59 cm™. The Amide |
band shifts ffom 1648.66 to0 1632.82 ¢m™ and AAmide |
is 15.84 cm™. The Amide Il moves ffom 1544.86 ¢m™ to
1457.90 ¢m™ and AAmide Il is 86.96 cm™. These fesults
suggest that the role of acid rain destfoys the ordered
stfucture in Collagen peptides and the main ¢hanges
have been taken place on the group of -CN, C=0 and N-
H[16].

CONCLUSIONS

The dluminium tanned leathef was aged with
artificial acid rain and with the aging time, the
thefmal-stability and heat resistance were dropped
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Tabelul 4 prezinta modificarile benzilor amida A
(33253330 ¢m™), amid4 | (1650-1665 ¢m™) si amid3 Il
(1530-1550 ¢m™) dupé 16 zile de imbatranire. Pe de o
parte, frecventa benzii amida A este deplasata foarte
mult la valori mai mari. Pe de alta parte, frecventele
benzilof amida | si amida Il sunt deplasate in gdma de
valofi madi mici, iar deplasarea benzii amida Il este mai
mare. Bandd amida A se deplaseaza de la 3300,00 Ia
3424,59 ¢m™ si Admida | este 13 124.59 ¢m™. Banda
amid3 | se deplaseaz de la 1648,66 |3 1632,82 ¢m™ si
A3mid3 | este 13 15,84 ¢m™. Amid3 Il se deplaseazd de I3
1544,86 ¢m™ |13 1457,90 ¢m™ si Admida 1l este 13 86,96
¢m’. Aleste fezultite sugeredzd ¢i plodid &cida
distfuge stfuctura ordonata a peptidelor din ¢oldgen si
principalele modificari au aparut la gruparile —CN, C=0
siN-H [16].

CONCLUZzII

Pieled tabdcita cu aluminiu a fost imbatranita cu
plodie acida artificiala, iar stabilitatea termica si
fezistenta la caldura au scazut in mod clar odatd cu
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obviously; the ¢ollagen fibers were damaged and the
gaps of fibefs werfe enlarged; amide A band was
moved to highef numbers, amide | and dmide Il band
of Collagen were gradually shifted to lowef numbers.
In ¢onclusion, the artificial acid fain has a significant
effe¢ct on aluminium tanned leather, leading
morphology damdged and stfucture changed.
Furthefmofre, acid dif pollution has a great impact on
the aluminium tanned leather histofical relics and
products.
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SPATIUL EUROPEAN AL CERCETARII

PROGRAMARI LANSARI POC AXA PRIORITARA 1:
CDI IN SPRUINUL COMPETITIVITATII ECONOMICE S| DEZVOLTARII AFACERILOR

Lansari 2015 Lansari 2016 Total suma alocata
Sect. Durata Val Val Pr‘agul
din | Tip apel Data lansare Data Si lansata Data lansare S lansat; P in project | max ‘proiect .
Tip de proiect i P 2p apel inchidere [>T "')" apel |’ ““;a ”“)“ *| FEDER (euro) |FEDER+BS (euro)| proiect ( fei) (‘l';) selectare
[trimestru apel (euro /trimestru o (luni) (puncte)
Investitii pentru departamentele de CD ale termen L 18 August .
intreprinderilor A limita 27 iunie 2015 2015 25.000.000 i 20.000.000 45.000.000 53.716.500 24/36 | 4.500.000 | 90.000.000 60
) - termen |, . . 18 August , 20.000.000/
Proiecte pentru clustere de inovare B limita 27 iunie 2015 2015 30.000.000 1 15.000.000 45.000.000 53.716.500 60 4.500.000 30,000,000 60
Prosecte majore apel' 130.000.000 130.000.000 155.181.000 60
deschis
Projecte de investfi pentru instituii | | temien \yo o L agy5) 25 August |y 44 009 I 60.000.000 |  130.000.000 155.181.000 | 2436 | 4.500.000 | 90.000.000 | 60
publice de CD/ universititi limita 2015
Protecte pentru asigurarea accesului
ALl L T termen v 35.000.000 - B 35.000.000 41.779.500 60 _ || &
baze de date europene si intemational limita (euro) *
(ANELIS)
Proiecte pentru dezvoltarea unor reele de
centre CD, coordonate la nivel nafional §1
racordate la refele europene §1 T;;::n _ _ 1 15.000.000 15.000.000 17.905.500 24 _ 15'000')0,0 g 60
internaionale de profil = Gz
(GRID, RoEduNet)
Proiecte pentru Crearea de sinergii cu
actiunile de CDI ale programului-cadru apel -
ORIZONT 2020 al UE si ale programe deschis m 29.000.000 . _ 29.000.000 34.617.300 _ 60
CDI y ional
Atr d al tent tey &
agefea Ce pesona’ cu competenie | p | €MD yg 4 nie 2015| Septembrie | $1.600.000 N N $1.600.000 97.405.920 48 B 9.000.000 60
avansate din strainitate limita 2015
MEkERE ARt o | S e 6 e 15.000.000 - - 15.000.000 17.905.500 24 ~ 840.000 60
tip start-up §1 spin-off deschis
Protecte pentru intreprinderi nou- infiintate
. P p termen o g 11 August 4.500.000/
inovatoare care vizeazi inovare de produs | D limita 27 iunie 2015 2015 20.000.000 _ _ 20.000.000 23.874.000 24 _ 6.750.000 60
sau de proces
Protect tehnologic novativ ';.2:: _ _ I 52.400.000 52.400.000 62.549.880 36 _ 9.000.000 60
Protecte Instrumente de creditare s1 masuri
ek i veren Ll gzl B B I 50.000.000 50.000.000 59.685.000 60
inovative si a organizatiilor de cercetare deschis
care raspund cererilor de piata
Parteneriate pentru transfer de cunostinte | G sz:: 27 iunie 2015 — :;gust 90.000.000 I 60.000.000 150.000.000 179.055.000 60/55 | 4.500.000 | 13.500.000 60

* se va stabili echivalentul sumei in lei la
data lansarti  ghidulului solicitantului
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Data inchidere apel
Activitati - etape de
evaluare

Verificare formala sia
elig bili

ma activitati evaluare

Mdi multe informadtii: http://www.research.ro

Leather and Footwedf Journal 15 (2015) 2




iN SPRIJINUL IMM

PROIECTE CDI PENTRU START-UP-URI $I SPIN-OFF-URI INOVATOARE

Termen limita pentruinregistrarea si transmiterea propunerilor

Depunere continuain limita bugetului competitiei

Buget competitie

80 mil. lei

Obiective

Redlizifed de prfoduse, tehnologii/pfocese noi sau semnificativ imbunatdtite in scopul productiei si
comercializarii.
Solicitanti eligibili

a) Start-up-ufi: intfeprfindere, infiintata in baza legii 31/1990, care inregistreaza o vechime de maximum 3 aniin
anul depunefii proiectului

b) Spin-off-uri: intreprinderi care urmeaza sa se infiinteze pe baza unui rezultat obtinut in organizatii de cercetare
de drept public (institutie de CD sau de invatamant superior).

Valoarea asistentei financiare nerambursabile

Asistenta financiara nerambursabila pe proiect: max. 840.000,00 lei si nu poate depasi echivalentul in lei a
200.000,00 Euro, la data semnarii contractului de finantare, pe o perioada de trei ani fiscali consecutivi, indiferent daca
ajutorul a fost acordat din surse nationale sau comunitare. Pentru beneficiarii care isi desfasoara activitatea in sectorul
transportului rutier, valoarea totala a asistentei financiare nerambursabile este de max. 420.000 lei si nu poate depasi
echivalentul inleia 100.000 Euro, la data semnarii contractului de finantare, pe o perioada de trei ani fiscali consecutivi,
indiferent daca ajutorul a fost acordat din surse nationale sau comunitare.

Durata proiectului

Max. 24 luni

Maimulte informatii: http://www.poc.resedrch.ro/

INVESTITII IN EXPLOATATII AGRICOLE
(PROGRAMUL NATIONAL DE DEZVOLTARE RURALA 2014-2020, SUBMASURA 4.1)

Obiectivul programului

Spfijinifea investitiilor pentfu cresterea competitivitatii exploatatiilof agricole prin dotarea cu utildje si
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echipamente pefformante in faport Cu structura agricola actuala, precum siinvestitiile pentfu modernizarea fefmei (in
special Cele de dimensiuni medii si asociefi de ferme mici si medii) siimbunatatirea calitatii activelofr fixe.

Solicitanti eligibili
Fefmiefii organizati ¢a:
e Pefsodnafizi¢a dutorizata
« Intfepfindefiindividuile
« Intfepfindefifimilidle
« Soclietate comefrcialdinfiintatain baza Legiinf. 31/1990
« Soclietate comefrcialad ¢u ¢apital privat infiintatd in baza Legiinf. 15/ 1990
e Institutele de Cefcetare—dezvoltare, precum si entrele si statiunile de Cefetare-dezvoltare din domeniul
agricol
e Societate agricola
e Societate Cooperativa agricola
e Cooperativa agricola
e Grupde prfoducatofi

Activitati eligibile
Investitia {febuie sa se fedlizeze Tn ¢adrul unei fefme ¢u o dimensiune eConomica de minim 8.000 SO (valoarea
productiei standard).
Investitia tfebuie sa se incadreze in €el putin una din actiunile eligibile prevazute pfin submasura:
» Investitiitninfiintarea, extindered si/sau modernizarea fefmelof zootehnice;
» Investitiitninfiintarea, extindefea si/sau modernizarea fermelof vegetale;
e Investitiiin s¢opul indeplinifii standardelof comunitare in ¢azul tinefilor fefmiefi;
« Infiintarea si/sdu modernizared ¢ailor de &¢ces in ¢adful fermei, in¢lusiv utilitti si racordari;
e Investitii in prfoCesarea prfoduselof dgrficole 3 nivel de fefrmad, pfeCum si investitii Tn vederea
comercializarii;
» Investitiitninfiintarea si/sau modefnizared instalatiilor pentfu irigatiitn ¢adful fefmei;
* Investitii Tn producerea si utilizarea energiei din sufse fegenerabile, destinata exclusiv consumului
propfiu;
» Investitii necofporale: achizitionarea sau dezvoltarea de software si achizitionarea de brevete, licente,
drepturide autof, marci.

Contributia beneficiarului
e Minim 10%in ¢azul fefmelof ¢u dimensiunea panala 250.000 SO
e Minim 30%in ¢azul fermelof avandintfe 250.000 si 500.000 SO
e Minim 50%in ¢azul fefmelof davand dimensiunea e¢onomica peste 500.000 SO
e Minim 50%in ¢azul Cooperativelof sia gfupufrilof de prfoducatofi
Termen limita
30 oc¢tombrie 2015

Mai multe informatii:
http://portal.apdrp.ro/informdtii_generdle_pndr_investitii_prin_pndr_sm_4 1 explodtdtii_dgricole
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SPRUIN PENTRU INSTALAREA TINERILOR FERMIERI
(PROGRAMUL NATIONAL DE DEZVOLTARE RURALA 2014-2020, SUBMASURA 6.1)

Obiectivul programului
Sprijinifea stabilifii pentfu pfima data a tinefilof fermiefi ¢a sefi/ conducatori unici di unei exploatatii agricole.

Solicitanti eligibili

e Tanarul fefmief ¢are se instaleaza ¢a unic sef al exploatatiei agricole;

e Pefsodna jufidi¢a cu mai multi actionari unde un tanar fefmief se instaleaza si exercita un control efectiv
pe tefmen lung in Ceea Ce priveste deciziile feferfitoare |a gestionare, |a benefidii si 1a fisCufile financiare
legate de exploatatie.

Activitati eligibile

Spfijinul va fi acordat sub forma de suma forfetara pentfu implementarea obiectivelor prevazute in planul de
afacefi pentru afacilita tanarului fermiefineperead activitatilor agricole.

Exploatatia trebuie saindeplineasca urmatoarele conditii:

e Exploatatia afe o dimensiune eCconomica ¢upfinsa intfe 12.000—50.000 SO

+ Exploatatia este inregistrata obligdtofiu in Registful Uni¢ de Identifi¢dfe — APIA, in Registful dgficol si/sdu
in Registful exploatatiilor— ANSVSA

» Exploatatia este infegistrata ¢a mic¢rointfepfindere/intfepfindefe mica

Valoarea grantului
e 50.000de euro pentfu exploatatiile intre 30.000S.0.5i50.000S.0.
e 40.000de euro pentfu exploatatiile Intre 12.000S5.0.5i29.999S.0.
Termen limita
30 octombrie 2015

Mai multe informatii:
http://portal.apdrp.ro/informatii_generale_pndr_investitii_prin_pndr_sm_6_1_instalare_tineri_fermieri

SCHEMA DE AJUTOR DE STAT AVAND CA OBIECTIV STIMULAREA INVESTITIILOR CU IMPACT MAJOR IN ECONOMIE,
INSTITUITA PRIN HOTARAREA DE GUVERN NR. 807/2014
Obiectivul programului
Dezvoltarea regionald, pfin fedlizarea de investitii initiale Tn active fixe de inal{a tehnologie pentfu redlizarea de
produse ¢u valodre addugata mare, indifefent de dimensiunea beneficiafilor.
Solicitanti eligibili
« Intfepfindefi nou-infiintite sdu intfeprindefiin d&tivitite, 3tat IMM-uri €at siintfepfindefi mafi
e Pentru intrepfindefrile ¢u cel putin un exercitiu financiar incheiadt: du rentabilitatea Ciffei de afacefi mai
mare €a zefo in ultimul exercitiu financiar Incheidt si du capitalufi pfopfrii pozitive in ultimul exercitiu
findnciarincheidt
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e Pentfuintfeprindefile nou-infiintate: du ¢apital social subscris varsat in valoare de minimum 100.000 lei si
nu apartin unof actionari ¢are detin sau au detinut in ultimii doi ani anteriof inregistrarii erefii de acord
pentfu finantare o al{a intfeprindere

Activitati eligibile

Vdloarea totalad a unui proiect de investitii tfebuie sa fie de minimum 44 milioane lei.

Sunt ¢onsiderate cheltuieli eligibile, ¢osturile fara T.V.A., afefente realizarii, fespectiv achizitionarii, dupa ¢az, de
active Cofporale si neCofporale pre¢um si Cheltuielile legdte de inchifiefea constructiilor, afefente realizarii investitiei
initiale.

Nu sunt eligibile pentfu a fi finantate Cu ajutof de stat achizitia, modernizaread si feabilitarea de constructii.

n ¢dzul realizarii de constructii sunt ¢onsiderate neeligibile ¢osturile fefefitodre 13:

e proiectare siasistentatehnica,

» eldborarea studiilof de fezabilitate,

e cCheltuielidiverse sineprevazute.

» valoared care depdseste standardul de ¢ost de 1.650 lei/mp afie desfasurata

Valoarea grantului

e Maxim 37,5 miliodne euro pentfu fegiunile Nord-Est, Sud-Est, Sud Muntenia, Sud-Vest Olteniad, Nord-Vest
siCentfu

« Maxim 26,25 miliodne eufo pentfu Regiunile Vest si lIfov

e Maxim 11,25 miliodne eufo pentfu BuCuresti

Contributia beneficiarului
¢ Minim 50% pentfu fegiunile Nord-Est, Sud-Est, Sud Muntenia, Sud-Vest Oltenia, Nofd-Vest si Centfu
« Minim 65% pentfu Regiunile Vest si lIfov
e Minim 85% pentfu BuCuresti

Termen limita

Depunere ¢ontinua

Maimulte informatii: http://www.mfindnte.ro/hg807.html?pdgind=domenii

PROGRAMUL DE FINANTARE A CONSULTANTEI iN AFACERI BAS ROMANIA

Obiectivul programului

« Sustine dezvoltifed si cresterea competitivitatii compdaniilof pfivite din Romanid pfin co-finantarea
Costurilof pentfu proiecte de consultanta efectuate de specialisti locali;
e Sprijind dezvoltarea industriei locale a sefviciilof de Consultanta pfin incurajarea firmelof fomanesti in
utilizarea consultanteiin afacefi.
Solicitanti eligibili

Fifme ¢are activeaza in sectorul sefviciilof, ¢at si al productiei.
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Activitati eligibile

Pfogfamul BAS co-finanteaza o gama foarte larga de proieCte de Consultantd, djutand 1a Tmbunatatifed
—Restfucturire / feofganizire;

—Studii de fezabilitate;

—ldentificarea de parteneri comercialisi strategici;

—Consultantain dezvoltarea planului de afacefri;

—Implementarea si perfectionarea sistemelor de management informational (MIS);
—Consultantain marketing;

—Consultanta tehnica;

— Auditurisi bilanturi energetice;

—Bilanturide mediu;

— Proiectarea simodernizdred liniilof de productie;

—Alte sefvicii de Consultanta.

Valoarea grantului

Maxim 10.000 eufo

Contributia beneficiarului

Minim 25%

Termen limita

Depunefe ¢ontinua

Mai multe informatii: http.//www.bdsromdnid.ro/informdtion-for-enterprises

APEL DEPUNERE PROIECTE EUROSTARS

Eufostifs este un pfogfam ¢omun intfe mai mult de 30 de tari membre EUREKA si Comisia Europeans si sprijina
proiecte internationale inovatoare conduse de intfeprindefi mici si mijlocii cu activitate de Cercetare si dezvoltare. Cuo
dbordare de jos in sus, Eurostars sprijind dezvoltarea produselof, proceselor si sefviciilof inovatoare care se pot
comefrcializa rapid, ¢are ajuta laimbunatatirea vietii de zi u zi a oamenilor din intfedga lume.

Urmatoarea data limitd de depunere a proiectelor pentfu Eufostars2 este 17 septembrie 2015, ofa 20:00
(Bfuxelles).

Proiectele se depun la adfesa: www.eurostars—eureka.eu
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EVENIMENTE INTERNE Sl INTERNATIONALE

THE XXXIII INTERNATIONAL UNION OF LEATHER TECHNOLOGISTS AND CHEMISTS SOCIETIES CONGRESS
24-27 NOVEMBER 2015, NOVO HAMBURGO, BRAZIL

CEL DE-AL XXXIII-LEA CONGRES INTERNATIONAL AL UNIUNII ASOCIATIILOR DE TEHNOLOGI $I CHIMISTI PIELARI (IULTCS)
24-27 NOIEMBRIE 2015, NOVO HAMBURGO, BRAZILIA

) ¢ &

The Organizing Committee of the XXXIII [ULTCS
Congress welComes all attending scientists,
technologists, technicians and other participants to
this event that is set to take place on November 24th -
27th, 2015 in Novo Hiambufgo - Rio Gfinde do Sul
(Brazil).

Curfently more than 180 abstfacts ffom 23
different countries have been submitted for
presentation dufing the meeting. Subjects pfoposed go
ffom process mandgement to technology evaluation,
as well as design and environmental management
withinthe leathef industry.

Roberfto Kdmelman, president of the XXXIII lULTCS
Congfess ofganizing Commission, sdys he is very
pledased with the number of papers that have been
submitted. "Professiondls ¢onnected to the leather
sectof ffom neafly evefy continent have sent theif
productions, which shows how felevant the event is to
the industry and confifms that it is indeed the world's
most important leathef technology event”, he says.

The numbef of abstracts proposed, says
Kamelman, "also suggests that there will be a great
number of visitors in the Congress". "We're expecting
at least 1.000 people, among technicians and
tannefies, chemical and components industries
fepresentatives, ds well ds students and fesearchers.”

In addition to the IULTCS confefence, the XIX
FLAQTIC Congress (the Latin Amefri¢an Federation of
Ledthef Industry Chemists dand Technicians
Associations) and the XXI ABQTIC National Meeting will
also take place in Novo Hamburgo.

IULTCS
CONGRESS

Comitetul de Organizare al Celui de-al XXXIllHea
Congres IULTCS invita toti oamenii de stiinta, tehnologii,
tehnicienii si alti participanti la acest eveniment, care va
avea loc in pefioada 24-27 noiembfrie 2015 in Novo
Hamburgo -Rio Grdnde do Sul (Bfazilia).

n pfezent, du fost tfimise peste 180 de rezumate
din 23 de tari diferite pentru prezentare in cadrul
conferintei. Subieltele propuse variaza de la
managementul de proces |a evaluareda tehnologiei,
in¢luzand proiectared si managementul de mediu in
industria de pielarie.

Roberto Kamelman, presedintele comitetului de
orfganizare al Celui de-al XXXlllHea Congres IULTCS,
spune ca este foarte multumit de numarul de lucrari
care au fost tfimise. ,Profesionisti care au legatura cu
sectoful de pieldrie de pe apfoape toate ¢ontinentele
si-au tfimis contributiile, ceea e arata cat de relevant
este acest eveniment pentfu industfie si confirma
faptul ca este intr-adevar cel mai important eveniment
dinlume Cu privire | tehnologia pielii”, spune acesta.

Numarul de rezumate propus, spune Kamelman,
,sugeredza, de asemenea, ¢a va exista un numar mare
de vizitatori Ia Congres”. ,,Asteptam cel putin 1.000 de
pefsoane, pfintfe ¢are tehnicieni si reprezentanti ai
tabacariilor, ai industfiilof chimice si de componente,
precum si studentisi cercetatori.”

Pe langa ¢onfefinta IULTCS, in Novo Hambufgo vor
avea loc si al XIXHdea Congres FLAQTIC (Federatia din
America Latind a Asociatiilof Chimistilof si Tehnicienilof
din Industria de pielarie) si @ XXI-8 Adunare Nationala
ABQTIC.

Leathef and Footwear Journal 15 (2015) 2




Full text papers ¢an be submitted by August 31st,
2015. Fof mofe infofmation, visit
http://www.iult¢s2015.0fg.

Lucrarile in extenso pot fi trimise pana la 31 august
2015. Pentru mai multe informatii, vizitati
http://www.iultcs2015.org.

INTERNATIONAL CONGRESS ON EDUCATION, INNOVATION AND LEARNING TECHNOLOGIES
21-23 SEPTEMBER 2015, GRANADA, SPAIN

CONGRESUL INTERNATIONAL PENTRU EDUCATIE, INOVARE S| TEHNOLOGII DE INVATARE
21-23 SEPTEMBRIE 2015, GRANADA, SPANIA

(;"jlccn’r

INTERNATIONAL CONGRESS ON EDUCATION,
INNDVATION AND LEARNING TECHNOLOGIES

The Interfnationdl Congfess on Education,
Innovation and Ledrning Technologies will be held in
Granada, ffom 21to 23 September 2015.

This Congfess is organized by academics and
fesearChers belonging to diffefent scientific areds of
the C3i/Polytechni¢ Institute of Poftalegfe (Portugal)
and the University of Extfemadura (Spain) with the
technical support of SCienceKNOW Conferfences.

The event has the objective of ¢reating an
intefnational forum fof academics, researchers and
sCientists ffom worldwide to dis¢uss worldwide fesults
and proposals fegarding to the soundest issues related
to Education, Innovation and Learning Te¢hnologies.

This event will inc¢lude the participation of
fenowned keynote speakers, orfal presentations,
posters sessions and technical confefences related to
the topics dealt with in the Scientifi¢ Progfam as well as
an attractive social and ¢ultural program.

The papers will be published in the Pfoceedings e—
book. Those ¢ommunications Considefed of having
enough quality ¢an be further considered for
publi¢ationin Intefnational Journals.

Deadlines

Abstracts sending: July 31st 2015

Decision notification: August 7th 2015

Early bird registration: August 15th 2015

Submission of extended abstracts (optional):
August 30th 2015

Payments from August 15th: 500 Eufos fof ll

parti¢ipants
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Congtesul Intefnational pentfu Educatie, Inovare
si Tehnologii de Tnvatare va aved lo¢ 13 Gfinada, in
periodda 2123 septembrie 2015.

Acest congres este organizat de cadre universitare
si cercetatori din diferite domenii stiintifice ale
Institutului C3i/Politehnic din Portalegre (Portugalia) si
dle Universitatii din Extfemadufra (Spania), cu spfijinul
tehnic¢al ScienceKNOW Conferences.

Evenimentul are ca obiectiv crearea unui forum
international pentru ¢adre universitare, cefetatofi si
oameni de stiinta din toata lumea, pentru a discuta
rezultatele si propunerile pfivind cele mai mafi
probleme legate de educatie, inovare si tehnologii de
fnvatare 13 nivel mondial.

Acest eveniment vd include pafticiparea unor
conferentiari principali de renume, prezentari orale,
sesiuni de postere si Confefinte tehnice legate de
subiectele abordate in ¢adrul progfamului stiintific,
precum siun program social si cultural atractiv.

Lucrarile vor fi publicate intr-un volum electronic.
Comunicarile socotite de Tnalta calitate pot fi luate in
Considerare spre publicarein reviste internationale.

Termene limita

Trimiterearezumatelor: 31iulie 2015

Instiintare privind decizia: 07 ugust 2015

Tnregistrare timpurie: 15 dugust 2015

Trimiterea rezumatelor extinse (optional): 30
dugust 2015

Plati de la 15 august: 500 de euro pentru toti
participantii




Fof morfe infofmation, pledase visit
http://iceilt.Com.

Pentru mai multe informatii, va rugam sa vizitati
http://iceilt.com.

THE THIRD INTERNATIONAL CONGRESS ON ENERGY EFFICIENCY AND ENERGY RELATED MATERIALS
19-23 OCTOBER 2015, OLUDENIZ, FETHIYE/MUGLA, TURKEY

AL TREILEA CONGRES INTERNATIONAL PRIVIND EFICIENTA ENERGETICA
S| MATERIALELE PENTRU DOMENIUL ENERGETIC
19-23 OCTOMBRIE 2015, OLUDENIZ, FETHIYE/MUGLA, TURCIA

e
GEBZENN

The Intefnational Congress on Energy
Efficienéy dnd Enefgy Reldted Matefials (ENEFM) is
traditional annual congrfess for scientists and
expected to Collect a wide dudience of participants
and listeners.

Topics in€lude issues such as: Energy Storage,
Conservation and Efficiency, Biofuels, Envifonmental
Issues, EConomical Issues, Materials fof Sustainable
Enefgy and many mofe.

Important Dates

e Abstract Submission deadline:July 31,2015

e Deadline for all Oral Presentation to be paid:
August 28,2015

» Eaflyregistration deadline: August 21,2015

¢ Notification of Acceptance: within 13 weeks
after the reCeipt of dbstract

e Full text submission is available between
September 1 and October 30,2015

Fof morfe infofmadtion, pledse visit
http://www.enefm2015.0fg/main-page.

Congresul International privind eficienta
energetica si materidlele pentfu domeniul energetic
(ENEFM) este un congres anual traditional pentru
oameni de stiinta si se prevede adunarea unui public
larg de participanti si ascultatori.

Subiectele includ aspecte precum: stocarea
energiei, Conservare si eficienta, biocombustibili,
probleme de mediu, pfobleme eConomice, materiadle
pentfu energie durabila.

Date importante

e Trimitefed fezumatelor:31iulie 2015

e Tefmenul de platd pentfu todte prezentafrile
ordle: 28 August 2015

« Infegistfafe timpurie: 21 August 2015

« Instiintare de acceptare: in termen de 1-3
saptamanide la primirea fezumatului

e Trimiterea lucrarilor complete intre 1
septembrie si30 octombrie 2015

Pentru mai multe informatii, va rugam sa vizitati
http://www.enefm2015.org/main-page.

THIRD INTERNATIONAL CONFERENCE ON WATER AND SOCIETY
15-17 JULY 2015, A CORUNA, SPAIN

A TREIA CONFERINTA INTERNATIONALA PRIVIND APA S| SOCIETATEA
15-17 IULIE 2015, A CORUNA, SPANIA

This meeting will encourage trans-disCiplinary
communication on issues feldted to the nature of

Aceasta intfunife va incurdja comunicaread trans-
disCiplindra cu pfivire 13 aspectele legate de natura
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watef, and its use and exploitation by society. The
confefence is motivated by the need to bridge the gap
between the broad spectfum of soCio-politi¢al s¢iences
and humanistic¢ disCiplines and specialists in physical
sCiences, biology, envifonmental sé¢iences and health,
among others.

Topics in¢lude: Watef fesourées management,
Water das a human fright, Watef quality, Watef
fesoufées contamination, Watef, sanitation and
headlth, Watef and disastef management, Policy and
legislation, Futufe watefr demands, Iffigation and
desefrtification.

Papers presented at Water and Society 2015 will
be published by WIT Pfess in Volume 200 of WIT
Transactions on Ecology and the Envifonment (ISSN:
1746-448X, Digital ISSN: 1743-3541).

Fof morfe infofmation, pledase visit
http://www.wessex.aé.uk/15-Confefences/watef-dnd-
soCiety-2015.html.

apei, precum si utilizarea si exploatarea acesteid de
catre societate. Conferinta este motivatda de
necesitatea de a reduce decalajul dintre spectrul larg
de stiinte socio-politice si discipline umaniste si
specialistii in stiinte fizice, biologie, stiintele mediului si
sanatatii, printre altele.

Subiectele in¢lud: mandagementul resurselor de
apa; dpa ¢a un dfept al omului; calitatea apei;
contaminarea resurselor de apa; apad, salubritate si
sanatate; apa si gestionarea dezastrelof; politica si
legislatie; neclesaful de apd fin viitof; irigatii si
desertificare.

Lucrarile prezentate |a Conferinta privind apa si
soCietated 2015 vor fi publicate de WIT Press in volumul
200 al publicatiei WIT Transactions on Ecology and the
Envifonment (ISSN: 1746-448X, ISSN digital: 1743-3541).

Pentru mai multe informatii, va rugam sa vizitati
http://www.wessex.ac.uk/15-Confefences/watef-dnd-
socCiety2015.html.

VENICE INTERNATIONAL UNIVERSITY SUMMER SCHOOL - SUSTAINABLE WASTE MANAGEMENT
5-14 JULY 2015, VENICE, ITALY

SCOALA DE VARA DIN CADRUL UNIVERSITATII INTERNATIONALE DIN VENETIA -
MANAGEMENTUL SUSTENABIL AL DESEURILOR
5-14 |ULIE 2015, VENETIA, ITALIA

Venic¢e International University and the
Intefnational Waste Working Group (IWWG)
ofganize intensive Courses on Sustdindble Waste
Management.

Course Aim

v

Waste mandgement is expefiencing a fast
transition ffom landfilling to sophisticated fecycling
and waste to energy plants. The summer s¢hool dims to
give students an ovefview of the most feCent and
advancéed technologies developed for the
management of sustainable landfills. Activities linked
to this bfoad topic fange ffom the setup of a landfill, to
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Universitatea Internationala din Venetia si
Intefnational Waste Working Group (IWWG)
ofganizeaza Cufsufi intensive de managementul
sustenabil al deseurilor.

Obiectivul cursului

Gestionarea deseurilor se confrunta cu o tranzitie
rapida de la depozitare la reciclarea sofisticata si de Ia
deseurilainstalatiile de energie. Scoala de varaisi propune
sa ofere studentilor o privire de ansamblu asupra celor mai
recente si avansate tehnologii dezvoltate pentru
managementul sustenabil al depozitelor de deseuri.
Activitatile legate de acest subiect vast variaza de la




the operational management of the site, in¢luding the
exploitation of the gas pfoduced, {o the aftercare and
femediation.

Course Organization

The Course dufdtion is nine days, in the pefiod
July 05-14, 2015, and will be held at Venice
Intefnational Univefrsity, Island of San Sefvolo, Venice
(Italy). The Course stfucture is problem oriented and
inCludes lectures, seminars, gfoup work, site visits
and social events. Lectures will be taught by
prominent scholars and world expefts in sustdinable
waste mandagement.

Who can Apply?

Master students who have completed all of theif
fequifed course work, PhD students and young
fesearchers ffom any university and any discipline with
an interfest in wdste management able to fead and
write fluently in English. Applicants familiar with these
subjects and alfeady working in pfivate companies of
publi¢ administfations are wel¢ome.

Topics Covered by the Course

e Landfill conceptsand behaviour
e Longfate ofelements

e Gasmanagement

e Ledchate management

e Aftercare

« Remedistion and feuse

Course Tuition and Fees

Tuition (in¢luding lunches): 1000euro+22% VAT

Fof morfe information, pledse visit
http://www.univiu.ofg/shss/seminarssummer-
s¢hools/waste-mandgement.

amenajarea unui depozit de deseuri, la gestionarea
operationala a depozitului, in¢lusiv exploatarea gazului
pfodus, pana laingfijifea ulterioara si remediere.

Organizarea cursului

Durata cursului este de noua zile in perioada 5-14
iulie 2015, si va avea loc la Univefrsitatea Intefnationala
din Venetia, Insula San Servolo, Venetia (Italia).
Structura cursului este orientata pe pfobleme siinclude
cursuri, seminarii, grupuri de lucru, vizite pe tefen si
evenimente sociale. Prelegerile vor fi tinute de catre
cercetatori de seama si experti mondiali in
managementul sustendbil al deseurilor.

Cine se poateinscrie?

Masteranzi care au tefminat studiile necesare,
doctoranzii si tinerii cercetatori de 1a orice universitate
si orice disciplina, carfe sunt intefesati de
managementul deseurilor, ¢apabili sa citeasca si sa
scrie fluent in limba engleza. Candidatii familiarizati ¢u
aceste subiecte si deja lucreaza in companii private sau
administratii publice sunt bineveniti.

Subiectele acoperite de curs

e Conceptul si comportamentul depozitului de
deseuri

e Viatalunga aelementelof

e Gestionarea gazelof

e Gestionareainfiltratiilor

« TIngfijife

« Redbilitare sireutilizare

Taxe scolare

Taxe scolare (inClusiv pranzurile): 1000euro+22% TVA

Pentru mai multe informatii, va rugam sa vizitati
http://www.univiu.org/shss/seminars-summer-
schools/waste-management.
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THE FIFTH INTERNATIONAL PROFICIENCY TESTING CONFERENCE
(15)16-18 SEPTEMBER 2015, TIMISOARA, ROMANIA

A CINCEA CONFERINTA INTERNATIONALA DE TESTAREA COMPETENTEI
(15)16-18 SEPTEMBRIE 2015, TIMISOARA, ROMANIA

Pkonf

The 5th edition of Intefnational Proficiency
Testing Conference will be held on (15)16th -18th
September, in Timisodfd (Romanid), the informal
Capital ¢ity of the historical fegion of Banat.

This event will provide the ffamework fof debates,
fof intefchange of knowledge and expertise, of ideas
and initiatives amongst academia, scientists,
engineefs, managers ffom supplief bodies of PT
schemes, managers from laboratories of analyses and
tests, from worldwide and ffom all fanges intefested in
Profi¢iency Testing (PT) and the connected areds with
PT.

PT-Conf 2015 will in¢lude plenary speeches, invited
presentations, contfibuted presentations and poster
presentations. During the Confefence the interested
persons will have the possibility to participate at working
gfoup dis€ussions and at a training Course. Conference
pfoceedings will be distfibuted to all the parti¢ipants and
it will be put onthe Internet.

Deadlines

Deadline fof submission of final fevised
manuscripts -Extended: 30th June 2015

Deadline fof fegistration at the Exhibition
Extended -1st August 2015

Fof more information, pledse visit http://www.pt-
¢onf.ofg/index.php.
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A 5-a editie a Conferintei Internationale de
Testare a Competentei va avea loc in pefiodda (15)16-
18 septembrie |§ Timisodfd (Romanid), capitala
neoficiald a regiuniiistorice a Banatului.

Acest eveniment va oferi cadrul pentru dezbateri,
pentru schimbul de cunostinte si competenta, idei si
initiative printre membfrii mediului a¢ademic, odmeni
de stiinta, ingineri, directorii ofganismelof furnizoare
de sisteme de testare a competentei, directofii
laboratoarelor de analize si teste, din intfedga lume si
dintoate domeniile, interesati de testarea competentei
(PT) sidomeniile legate de PT.

PT-Conf 2015 va cuprinde discursuri in plen,
prezentari invitate, contributii si postere. in timpul
conferintei persoanele interesate vor avea posibilitatea
de a participa ladiscutiile din ¢adrul grupufrilof de luéfu,
pre¢um si la un curs de instruire. Volumul de lucrari al
conferintei va fi distfibuit futuror parti¢ipantilof si va fi
incarcat si pe Internet.

Termene limita

Data limita de trimitefe & manuscriselor findle
fevizuite —prelungitd: 30iunie 2015

Termenul limita pentru inscriere la expozitie -
prelungit-13august 2015

Pentru mai multe informatii, va rugam sa vizitati
http://www.pt-conf.org/index.php.




BREVETE DE INVENTIE, PREMII $1 MEDALII

2015 IULTCS MERIT AWARD WINNER ANNOUNCED

CASTIGATORUL PREMIULUI DE MERIT IULTCS 2015

The Execlutive Committee of the IULTCS takes
great pledsure in announcing the 2015 winner of the
“IULTCS Merit Award fof Excellence in the Leathef
Industry”. The winner of this prestigious award is the
world fenowned leather scientist Professof Bi Shi. Df.
Shi completed his studies on leathef and Chemistry at
Si¢hudn Univefsity and Sheffield University and spent a
year as visiting scholar at Nene College in the UK. Today,
he is Director of the National Engineefing Laboratory
fof Clean Technology of Leathef Manufacture of
Sichuan University, in Chengdu, China and also serves
ds an Academician of the Chinese Acdademy of
Engineefing.

At last Count, Df. Shi had authored of ¢o-authofed
427 papers, 5 books, and his research gfoup has 35
patents. His Contfibutions to the leathef industfy
extend beyond academics. He is active in leather
ofgdnizations, a Past President of the IULTCS, a well-
known contfibutor at intefnational technical meetings
and Congfesses and d sought after key-note speaket.

The cuffent IULTCS President, Df. Patricia Casey
ffom Argentina said: “I hope that many in our global
ledther family will be dble to attend the 33fd IULTCS
Global Congress in Brazil in November where Df. Bi Shi
will be honored with the IULTCS Mefit Award fof

Comitetul Executiv al [ULTCS are marea placere de
a anunta castigatorul ,,Pfemiului de mefrit IULTCS 2015
pentfu excelenta in industfia de pielarie”. Castigatorul
acestui premiu prestigios este domnul profesor Bi Shi,
om de stiinta de renume mondial in domeniul pielariei.
Df. Shi a tefminat studiile in domeniul pieldriei si
chimiei 13 Universitatea Sichuan si Universitatea
Sheffield si a petfecut un an ¢a profesofr invitat la Nene
College din Marea Britanie. Astazi, el este directorul
Laboratorului National de Inginefie pentfu Tehnologii
Curate de Fabricare a Pielii din ¢adrul Univefrsitatii
Si¢huan, din Chengdu, Ching, fiind, de dasemenea, si
academician al Academiei Chineze de Inginefie.

La ultima numaratoare, Df. Shi a fost dutorul sau co-
dutorul a 427 lu¢rari, 5 ¢arti, iar grupul sau de Cefletare
detine 35 brevete. Contributiile sale la industria de
pieldrie se extind dincolo de mediul a¢ademic. Activeaza
in organizatii de pielarie, este fost presedinte al IULTCS,
un cColaboratof bine-€unoscut 3 rfeuniuni tehnice si
congrese internationale siun conferentiar foarte cautat.

Actualul presedinte IULTCS, Dr. Patricia Casey din
Argentina a afifmat: ,,Sper ca multi membfi ai familiei
noastre globdle din industria pielariei vof putea

uuuuu

Brazilia, in luna noiembfrie, unde Df. Bi Shiva fi onorat cu
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Excellence. His ¢areer and ongoing ¢ontfibutions to ouf
understanding of ledather and how to make it with less
envifonmental impact define excellence. Our global
industry benefits significantly ffom the work done by Bi
Shi and his ¢olleagues at Sichuan University and they
deserve ouf re¢ognition.”
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Pfemiul de mefit IULTCS pentru Excelenta. Cariera sa si
contributiile Continue I3 Tntelegerea procesului de
fabricare a pielii si la modalitatile de a reduce impactul
acestuia asupra mediului defines¢ excelenta. Industria
noastra globalad beneficiaza ¢onsiderabil de activitatea
desfasurata de Bi Shi si Colegii sai de la Universitatea
Sichuan si merita recunoasterea noastra.”




INCDTP

din cadrul INCDTP — Sucursala Institutul de Cercetdri Pieldrie — Incdltédminte realizeazd urmdtoarele

INCDTP — SUCURSALA INSTITUTUL DE CERCETARI PIELARIE-INCALTAMINTE

INFORMATII UTILE

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

v v

within INCDTP — Division Ledthef 3nd Footwear Resedfch Institute ¢iffies out the following

types of physi¢dl-mechanical tests and ¢hemical analyses accéredited by RENAR:

tipuri de Incercdri fizico-mecanice si analize chimice acreditate RENAR:

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

Detefmining watef pefmeability — finished ledthers

Determinarea permeabilitdtii la apd — piei finite

Determining permeability, absorption and desofption of watef vapors — finished leather's

Determinarea permeabilitdtii, absorbtiei si desorbtiei vaporilor de apd — piei finite

Detefmining density — fubber soles and footwear; fubber ingredients

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

Detefmining shoe upper behavior in water under dynamic ¢onditions — ledthers fof shoe uppers
Determinarea comportdrii la apd in conditii dinamice a fetelor de incaltdminte — piei pentru fete de
incdltdminte

Detefmining pfotection footwedr soles behaviof upon immersion in liquid envifonments — fubbef soles, TR,
PVC

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

:
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cauciuc, TR, PVC

METHODS FOR SPECIFIC DEFORMATIONS
METODE PENTRU DEFORMATII SPECIFICE

Detefmining tensile stfength and elongation — finished leathers
Determindred rezistentei Id trdctiune si & dlungirii — piei finite
Determining tear strength — finished leathers

Determindred rezistentei Id sfdsiere — piei finite

Detefmining tensile stfength and elongation — rubber
Determindred rezistentei Id tractiune si @ dlungirii — cGuciuc
Detefmining dye fesistance to ffiction — finished ledthers
Determindred rezistentei vopsirii Id frecdre — piei finite
Detefmining resistance to repeated bending — finished leathers
Determindred rezistentei Id flexiuni repetdte — piei finite

Detefmining fesistance to fepeated bending — fubber soles and shoe uppers
Determinarea rezistentei la flexiuni repetate — tdlpi si fete de incdltdminte din cauciuc

Detefmining fesistance to fepedted bending — entife sole
Determindred rezistentei Id flexiuni repetdte — tdlpd intredgd
Detefmining ShoreA hardness — fubber soles and footwear
Determinarea duritdtii ShoreA — tdlpi si incdltdminte din cauciuc

Determining abfdsion fesistance — matefials fof shoe uppers, inseftions and insoles
Determinarea rezistentei la abraziune — materiale pentru fete incdltdminte, cdptuseli si branturi
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METHODS FOR RHEOLOGIC

:
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CHARACTERISTICS (VISCOSITY)

METODE PENTRU CARACTERISTICI

REOLOGICE (VISCOZITATE) METHODS FOR DETERMINING CONSTRUCTIVE CHARACTERISTICS OF
FOOTWEAR

Ingfedients fof fubbef METODE PENTRU DETERMINAREA CARACTERISTICILOR

Ingrediente pentru cauciuc CONSTRUCTIVE ALE INCALTAMINTEI

Adhesives for footwear

Adezivi pentru incdltGminte Determining dadhesion ¢apacity — adhesives for footwear

Determinarea capacitdtii de lipire — adezivi pentru incdltdminte
Detefmining sole dttachment resistance — on whole shoes; on samples
Determinarea rezistentei fixdrii tdlpii — pe incdlt@minte intreagd; pe
epruvete

. Determining uppers seams resistance — footwear

ELECTROCHEMICAL METHODS Determinarea rezistentei cusdturilor fetelor — incdltdminte

METODE ELECTROCHIMICE

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

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

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

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

Determindred substdntelor solubile in dpd — Piei finite

Detefmining tanning substances — Syntheti¢ and vegetable tans

Determindred substdntelor tdndnte — Tandnti sintetici si vegetdli

Detefmining fat substances content — Sulphated oils

Determindred continutului in substdnte grdse — Uleiuri sulfatdte

Detefmining dsh — Finished ledthefs dnd Colligen-bdsed products; Rubber soles dnd footwedf; Rubber
ingredients; Auxiliary materialsin the leathef industry

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

Detefmining humidity and volitile matter ¢ontent — Finished ledthers dnd Colligen-bised products; Rubber
soles dnd footwear; Rubber ingfedients; Auxilidfy matefiilsin the ledthef industry

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

Detefmining dfy substince ¢ontent — Auxilidry materials fof the ledthef industfy; Rubber ingfedients; Adhesives
fof footwedr

Determindred continutului de substdntd uscdtd — Mdteridle GuxiliGre pentru industrid de pieldrie; Ingrediente
cauciuc; Adezivi pentru incaltdminte

Detefmining sulphuf — Hard fubber; Detefmining sili¢i¢-&¢id dnhydfide; Rubber blends, fubbef soles, fubber
shoe uppers

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

Detefmining 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 — SUCURSALA INSTITUTUL DE CERCETARI PIELARIE-INCALTAMINTE

VOLUMETRIC METHODS
METODE VOLUMETRICE

Detefmining chfomic oxide and tfivalent chfome — Finished leathers; Auxiliary materials for the leather industry
Determinarea oxidului de crom si a cromului trivalent — Piei finite; Materiale auxiliare pentru industria de pieldrie
Detefmining total nitfogen content and defmal substance —Finished ledthers and colldagen-based products
Determinarea continutului de azot total si a substantei dermice — Piei finite si produse colagenice

Detefmining chemical oxygen demand COD —Used watefsin the leather industry

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

Detefmining mineral ethef extractable substances Ccontent -Used waters in the ledther industry

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

GAS-LIQUID CHROMATOGRAPHY
CROMATOGRAFIE IN FAZA LICHIDA SI GAZOASA

Detefmining Ceftdin dzo dyes by high pefformance c¢hfomdtography — Finished ledthers
Determindred dnumitor colordnti dzoici prin cromdtogrdfie de indltd performdntd — Piei finite

:
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Detefmining pentachlofophenol content — Finished leathers

Determindred continutului de pentdclorfenol — Piei finite
Detefmining fofmaldehyde ¢ontent — Finished ledthers SPECTROMETRIC (INFRARED) METHODS
Determindred continutului de formdldehidd — Piei finite METODE $PECTROMETRICE (INFRAROSU)

Footwedr soles

inffarosu—Talpiinédltaminte

Identifying PVC by inffared spectfometfy —

Identificarea PVC pfin spectfometrie 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 organi¢ substances in water: detefmining nitfites, azotates, total ¢yanides, acid ion
surface dgents, non-onic surface agents, phenylindex, fluofine, phosphates, sulphates, sulphides

Determindred ionilor dcizi si d 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, chfome 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 eldstomefs in fubber blends — Vulédnized &nd unvuléinized fubber blends, Rubbef soles dnd shoe
uppers

Identificarea elastomerilor din amestecurile de cauciuc — Amestecuri de cauciuc vulcanizate si nevulcanizate, tdlpi si
fete de incaltdminte din cauciuc
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LEATHER TESTS

INCERCARI PENTRU PIELE

Deterfmining water absorption under stati¢ conditions — Finished ledthers
Determinarea absorbtiei de apd in conditii statice — Piei finite

Detefmining dpparent density — Finished ledthers

Determinarea densitdtii aparente — Piei finite

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

Incercarea 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 fesistance to sweadt — Finished leathers

Rezistenta vopsirii la transpiratie — Piei finite

Determining softness — Finished leather's

Determinarea moliciunii — Piei finite

Water dbsofption and desofption —Footwear. Insoles, insole Covers
Absorbtia si desorbtia apei — Incdltdminte, branturi, acoperisuri de brant
Tensile strength — Synthetic leathers

Rezistenta la tractiune — Piei sintetice

Tear fesistance — Finished leathers

Rezistenta la sfdsiere — Piei finite

Wool pulling fesistance — Finished leathers with fur

Rezistenta la smulgere a Ianii — Piei finite cu bland

:
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RUBBER TESTS
INCERCARI PENTRU CAUCIUC

Detefmining elastiCity — hard fubber

Determindred eldsticitatii — cduciuc vulcanizat

Detefmining tear resistance — hard fubber

Determindred rezistentei Id sfdsiere — cauciuc vulcanizat

Residudl defofmétion ffom compression — hifd of thefmoplastic fubber; Celluldf polymefi¢ matefials
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

Detefmining adherence to textiles — Hard fubber

Determinarea aderentei la textile — cauciuc vulcanizat

Detefmining fepedted bending fesistance (De Mattia) — hard of thefmoplastic¢ fubber
Determinarea rezistentei la flexiuni repetate (De Mattia) — cauciuc vulcanizat sau termoplastic
Detefmining accelerated ageing resistance — hard orf thefrmoplastic fubber

Determinarea rezistentei la imbdtrdnire acceleratd — cauciuc vulcanizat sau termoplastic

Low temperature bend testing — hard of thefmoplastic rubber

Incercarea la indoire la temperaturd scdzutd — cauciuc vulcanizat sau termoplastic

Low temperature bend testing — plasti¢ materials

Incercarea la indoire la temperaturd scdzutd — materiale plastice

Detefmining mass — Covered textile bases

Determinarea masei — suporturi textile acoperite

Detefmining adherence of Covefing layef — Covered textile bases

Determinarea aderentei stratului de acoperire — suporturi textile acoperite

Detefmining repedted bending fesistance — 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:
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