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INVESTIGATION OF CHILDREN'S PLANTAR PRESSURE DISTRIBUTION WITH VARIED ANGLE OF HALLUX

ANALIZA DISTRIBUTIEI PRESIUNII PLANTARE CU VARIATIA UNGHIULUI HALUCELUI LA COPII

Jin ZHOU, Ting LI, Bo XU, Wuyong CHEN’

National Engineering Laboratory for Clean Technology of Leather Manufacture, Sichuan University; Chengdu P. R. China;
rufuszhou.scu@gmail.com, wuyong.chen@163.com

INVESTIGATION OF CHILDREN'S PLANTAR PRESSURE DISTRIBUTION WITH VARIED ANGLE OF HALLUX

ABSTRACT. Fashion shoes with narrow and tight toe dre widely designed for children and their influence was rarely considered. Therefore, the dim of this study is to
investigdte children's plantdr pressure distribution with varied angle of hallux (AoH), so ds to simulate the effect of the tight shoes on the children's feet. Totdlly, 892
healthy children dged between two and 11 were recruited and those with the foot deformities were excluded by an experienced clinical expert. Both the dyndmic
AoH and plantar pressure distribution were measured by & pressure plate, with the two-steps protocol and self-selected walking speed. Regions of Hallux, medial
forefoot (MFF), central forefoot (CFF), lateral forefoot (LFF), mid foot (MF) ind Heel were considered dnd pedk pressure (PP) (N/cm’), relative pressure time integral
(PTlrel) (%) and relative contact dred (CArel) (%) at edch region were célculated. All the subjects were cldssified into nine groups according to the AoH with the 5°
interval and within groups variations for each plantar pressure parameters were examined by the One Way ANOVA. Our results show that within group differences
of PP, PTIrel and CArel existed at the Hallux, MFF and MF and phenomenon of hallux off-lodd and MFF and MF over-lodd was observed. Overall, [dteral shift of the
hallux chdanged the pressure pattern at MFF dnd MF dnd the pressure rising at those two dreds could hamper the normal development of the foot arch in both
longitudinal and transverse. Therefore, straight and wider footwear should be recommended to children's parents.

KEY WORDS: fashion shoes; children; hdllux vélgus; plantar pressure

ANALIZA DISTRIBUTIEI PRESIUNII PLANTARE CU VARIATIA UNGHIULUI HALUCELUI LA COPII

REZUMAT. Se concep pe scara larga pantofi de moda cu varful ingust si stramt pentru copii, dar influenta acestora a fost rareori luatd in considerare. Prin urmare,
scopul acestui studiu este de a investiga distributia presiunii plantare cu variatia unghiului halucelui (AoH) la copii, pentru a simula efectul pantofilor stramti asupra
picioarelor copiilor. In total, 892 de copii sinitosi cu varste cuprinse intre doi si 11 ani au fost recrutati, iar cei cu diformitati ale piciorului au fost exclusi de citre un
specialist cu experienta. AoH in dinamica si distributia presiunii plantare au fost mdsurate folosind o placa de presiune, cu un protocol in doi pasi, iar viteza de mers a
fost la libera alegere a subiectului. S-au luat in considerare urmatoarele zone: haluce, antepicior median (MFF), antepicior central (CFF), antepicior lateral (LFF),
partea mediand a piciorului (MF) si zona célcaiului si s-au calculat presiunea maxima (PP) (N/cm’), integrala relativa presiune-timp (PTIrel) (%) si zona de contact
relativa (CArel) (%) in fiecare zond. Subiectii au fost impartiti in noua grupe, in functie de AoH cu un interval de 5° si variatiile intre grupe pentru fiecare parametru de
presiune plantara au fost examinate utilizind One Way ANOVA. Rezultatele noastre arata ca s-au inregistrat diferente intre grupe cu privire la PP, PTIrel si CArel in
zonele halucelui, MFF si MF, fiind observat fenomenul de incircare slab3 a halucelui si de supra-incércare in zonele MFF si MF. in general, deplasarea laterald a
halucelui a modificat modelul de presiune in zonele MFF si MF, iar presiunea crescanda in cele doua zone poate impiedica dezvoltarea normala a boltii piciorului,
atat longitudinal, cat si transversal. Prin urmare, parintilor trebuie sd li se recomande incaltaminte dreaptd si mai larga pentru copiii lor.

CUVINTE CHEIE: pantofi de moda; copii; hallux valgus; presiune plantara

L'ANALYSE DE LA DISTRIBUTION DE PRESSION PLANTAIRE AVEC L'ANGLE DE HALLUX VARIABLE CHEZ LES ENFANTS

RESUME. Les chiussures de mode a bout étroit et serré sont ldrgement congus pour les enfints, mais leur influence & été rarement prise en compte. Par
conséquent, le but de cette étude est d'examiner |3 distribution de pression plantaire chez les enfants avecl'angle de hallux (AoH) variable, afin de simuler I'effet des
chdugsures serrées sur les pieds des enfants. Totdlement, 892 enfants en bonne santé dgés de deux a 11 ans ont été recrutés et ceux avec des déformations du pied
ont été exclus par un expert expérimenté. On & mesuré I'AoH en dynamique et |a distribution de pression pldntaire par une plaque de pression, en employant un
protocole en deux étdpes et une vitesse de marche duto-sélectionnée. On a examiné les régions de I'hallux, I'avant-pied médial (MFF), I'avant-pied central (CFF),
I'dvant-pied latéral (LFF), le mi-pied (MF) et le tilon et on & cilculé le pic de pression (PP) (N/cm?), l'intégrale reldtive pression-temps (PTlrel) (%) et 15 surfice de
contdct relative (CArel) (%) a chaque région. Tous les sujets ont été classés en neuf groupes selon I'AoH avec un intervalle de 5° et les variations au sein des groupes
pour chacun des parametres de pression plantaire ont été examinées par |la technique One Way ANOVA. Nos résultats montrent qu'il existe des différences entre les
groupes surle PP, 13 PTIrel et 13 CArel ddns les régions de I'hdllux, MFF et MF et on d observé le phénomeéne de souscharge de I'hdllux et de surchdrge deg régions MFF
et MF. Dang I'ensemble, le décalage latéral de I'hallux @ changé le modéle de pression dans les régions MFF et MF et |a pression croissante dans les deux régions peut
entrdver le développement normal de |13 volte plantaire a |3 fois longitudinale et transversale. Par conséquent, les chaussures droites et plus larges devrdient étre
recommandées dux parents de I'enfant.

MOTS CLES : chdussures de mode ; enfints ; hdllux vdlgus ; pression plantaire

INTRODUCTION INTRODUCERE

More dand more fashion shoes are designed for Se proiecteaza din ce in ce mai multd incaltaminte
children, especially the type with narrow and tight toe. de moda destinata copiilor, in special tipul de pantof cu

’ Correspondence to: Wuyong CHEN, Ndtiondl Engineering Ldbordtory for Cledn Technology of Ledther Mdnufédcture, Sichudn University; Chengdu 610065,
P. R. Chind, wuyong.chen@163.com
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J.ZHOU, T. LI, B. XU, W. CHEN

When wearing this type of footwear, the hallux is
forced to move laterally which could contribute to the
hdllux vdlgus deformity [1] and abnormal plantar
pressure distribution. Since wearing this fault shoes
are harmful to children's feet, the studies of
evaluation are difficult o be made. However, some
alternative methods could be used to simulate the
influence of angle of hallux (AoH) on the change of
footlodad mechanism.

Naturally, the hallux of infant was observed in a
status of vdrus in their infant period [2], and this status
played a key role in their independent walking; and
then the hallux shifted to a neutral position, as their
feet became full-fledged in both foot structure [3, 4]
and load mechanism [5]. Thereby, investigating the
correlation between children's barefoot AoH and their
plantar pressure distribution is helpful for
comprehending the influence of the narrow and tight
footwear on children's feet.

Currently, literatures such as the pathology of
hallux valgus deformity [6], fedtures of their gait
pattern [7], planar pressure distribution of hallux
valgus [8, 9], and correldtions between the didbetic
foot ulcer and deformity of hallux valgus were
reported. Regarding to the healthy children, Klein et dl.
[1] measured AoH from 800 healthy children, and they
explored the correlation between the children's
footwear inner length and the deformity occurrence of
hdllux vdlgus; besides, Ferrari et dl. [10] compared
plantar pressure distribution between boys and girls in
order to explain why the hallux valgus deformity was
usually found in female population. Unfortunately, all
the above studies did not mention how the plantar
pressure distribution changed with the AoH and the
correldtion between those two variables was still
unknown in child population.

Therefore, the aim of this study is to investigate
children's plantar pressure distribution with varied AoH.
At first, both the dynamic AoH and plantar pressure
distribution of 892 healthy children aged between two
and 11 years old were meadsured, and then AoH was
classified into nine groups and within groups comparison
in terms of pressure distribution were executed; finally,
features of children's plantar pressure distribution with
vdried AoH could be explained. One hypothesis was
dssumed: phenomenon of & decredsing of plantar
pressure at the hallux and the incredsing one beneath
the first metatarsal head would be observed in this
study, as the hallux gradually abducted.

varful Tngust si stramt. La purtdrea acestui tip de
incdltaminte, halucele este obligat sa se deplaseze in
lateral, ceea ce ar putea contribui |3 deformarea de tip
hdllux véalgus [1] si |3 o distributie anormala a presiunii
plantare. Intrucat purtired dcestui tip de inciltdminte
este nociva pentru picioarele copiilor, studiile de
evaluare sunt dificil de efectuat. Cu toadte acested, se
pot utiliza unele metode alternative pentru a simula
influenta unghiului halucelui (AoH) dasupra modificarii
mecanismului de Tncarcare al piciorului.

n mod obisnuit, s-a observat ca hilucele I3 bebelusi
este in pozitia vdrus [2], idr aceasta pozitie joaca un rol-
cheie in deprindered mersului independent; apoi
halucele se deplaseaza intr-o pozitie neutra, pe masura
ce picioarele lor se dezvolta complet atat in ceea ce
priveste structurd piciorului [3, 4], cat si mecanismul de
incarcare [5]. Astfel, analiza corelatiei dintre valorile AoH
I3 copii si distributid presiunii plantare este utila pentru
intelegerea influentei pantofilor cu varf ingust si stramt
dsupra picioarelor copiilor.

in prezent s-3u raportdt studii care analizeaza
patologia de deformare de tip hdllux vdlgus [6],
caracteristicile tiparului de mers [7], distributia presiunii
plantare cu hdallux vdlgus [8, 9] si corelatii infre ulcerul
piciorului diabetic si deformarea de tip hdllux valgus. Cu
privire |13 copiii sanatosi, Klein si colab. [1] au masurat
AoH 13 800 de copii sanatosi si au explorat corelatid dintre
dparitia deformarii de tip hallux valgus; in plus, Ferrari si
colab. [10] au comparat distributia presiunii plantare 1a
baieti si 1a fete pentru a explica de ce deformarea de tip
hallux valgus se regdseste de obicei Ia populdtia
feminina. Din pacate, niciunul din studiile de mai sus nu a
mentionat modul in care distributia presiunii plantare se
modifica odata cu AoH, iar corelatia dintre aceste doua
variabile 13 copii este inca necunoscuta.

Prin urmare, scopul acestui studiu este acela de a
investiga distributia presiunii plantare cu AoH variabil 13
copii. Mai ntai s-au masurat AoH in dindmica si
distributia presiunii plantare 13 892 de copii sanatosi cu
varste cuprinse intre doi si 11 ani, apoi s-a clasificat AoH
in noua grupe si $-a comparat distributia presiunii intre
grupe; in cele din urma, au putut fi explicate
caracteristicile distributiei presiunii plantare |a copii, cu
AoH variabil. S-a formulat urmatoarea ipoteza:
observarea unui fenomen de scadere a presiunii
plantare in zona halucelui si de crestere sub capul
primului metatarsian, pe masura ce halucele se
indeparteaza treptat.

Leather and Footwear Journal 15 (2015) 1




INVESTIGATION OF CHILDREN'S PLANTAR PRESSURE DISTRIBUTION WITH VARIED ANGLE OF HALLUX

MATERIALS AND METHODS

Subjects

Totally, 892 health children aged between two and
11 were recruited and those with the foot deformities
were excluded by visual inspection from an
experienced clinical expert. Before the measurement,
dims and procedures of this study were expldined to
the children's parent and their formal agreements have
been given. Further, this study followed the
requirement of “Decldaration of Helsinki” and
confirmed by the ethic committee of the university.

Plantar Pressure Measurement

Children's plantar pressure was meadsured by
Footscan pressure plate (one meter plate, RSscan Int.,
Belgium). The scanning frequency of this system is 250
Hz, pressure sensor density is 4/cm’, 3nd the riange of
medsure is 0-200N/cm’. A two-steps initidl protocol
was performed by the children and they were guided
walking with their selected speed through the pressure
plate which was located in the middle of six-meter-long
track. The protocol of two-steps hds been proved to be
effectively reducing the times of tridl and at the same
time to improve the repeatability of the gait [11].
Before the measurement, the system was calibrated;
and then three to five minutes warm up was provided.
Three successful measures for each side of foot were
dlsorequired (Figure 1B).

MATERIALE S| METODE

Subiecti

S-au recrutat in total 892 de copii sanatosi cu
varste cuprinse intre doi si 11 ani, iar cei cu diformitati
ale piciorului au fost exclusi prin inspectie vizuala de
citre un speciilist cu experienta. inainte de masurare,
obiectivele si procedurile dcestui studiu du fost
explicate parintilor copiilor si acestia si-au dat dcordul
oficial. Mai mult decat atat, acest studiu a urmat
principiile “Declaratiei de la Helsinki” si a fost aprobat
de comisia de etica a universitatii.

Masurarea presiunii plantare

Presiuned plantara 1a copii a fost masurata
utilizdnd placa de presiune Footscan (placa de un
metru, RSscan Int., Belgia). Frecventa de scandre a
dcestui sistem este de 250 Hz, densitatea senzorului de
presiune este de 4/cm’, idr intervalul de masurire este
0-200 N/cm’. Copiii au urmat un protocol initial in doi
pasi, apoi au fost Indrumati sa mearga cu o viteza la
alegere pe placa de presiune situata Tn centrul unei
piste lungi de sase metri. S-a dovedit ca acest protocol
in doi pasi reduce Th mod eficient durata testului si, in
acelasi timp, Tmbunatateste repetabilitatea mersului
[11]. Sistemul a fost calibrat Tnainte de efectuarea
masuratorii; apoi s-au alocat de la trei pana la cinci
minute pentru incalzire. Au fost necesare trei masuratori
reusite pentru fiecare parte a piciorului (Figura 1B).

Hallux

Figure 1. Method for analysis of plantar pressure and dynamic foot pattern.
“A”: dynamic foot pattern; “B”: six masks model of foot division
Figura 1. Metoda de analiza a presiunii plantare si a amprentei piciorului in dinamica.
,A”: amprenta piciorului in dinamica; ,,B”: modelul piciorului Tmpartit pe sase zone
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Data Processing

At first, key points were marked according to
dynamic foot patterns, such 3ds foot axis (the line
connects the posterior of heel and the middle of
second toe), the prominence of hallux, the first
metatarsal head (MTH) and swell of inner heel; then
tangents were drawn for hallux-1st MTH and 1st MTH-
heel. The angle of hallux (degree) was defined as the
angle between the medial tangent of the foot and the
tangent of the forefoot and it indicates a relative
position of hallux to the first metatarsophalangeal joint
[12] (Figure 1A,B).

The plantar pressure region was divided into six
parts by Footscan analysis softwdre: Hallux, medial
forefoot (MFF) which included 1st and 2nd MTH,
centrdl forefoot (CFF) which indicated the 3rd MTH,
lateral forefoot (LFF) which implied 4th and 5th MTH,
mid foot (MF) and Heel dreas. Then parameters of pedk
pressure (PP) (N/cm’), pressure time integrdl (PTI)
(S*N/cm’) &nd contict dred (CA) (cm’) were selected
out for analysis. Furthermore, a unitary processing for
CA and PTI is required to compare between different
samples. Relative CA (Carel) = 100 x (CA (Xi)/ZCA (Xi));
relative PTI (PTIrel) = 100 x (PTI (Xi)/ ZPTI (Xi)), where Xi
indicates one of plantar regions. In addition, PTlrel has
been proved to be an effective way to reduce the
influence of weight, and it has been adopted in many
researches [13].

Statistical Analyses

At first, the results of independent T test show
that significant differences existed between the left
and right foot, thereby only the right feet were
considered in this study; then the data of three
measures of edach subject were dveraged and all the
data was approved to be the normal distribution.
Further, all the subjects were classified into nine groups
according to the AoH with the 5° interval: AoH<-15°
(G1),-10°>A0oH>-15°(G2), -5°>A0H>-10°(G3), 0°>AoH>-
5°(G4), AoH=0°(G5), 0°<AoH<5°(G6),
5°<A0H<10°(G7),10°<A0H<15° (G8), AoH>15° (G9);
meanwhile, AoH<0° indicdtes the hallux dbductor (HA),
while AoH>0° implies the hallux valgus (HV). At last,
within groups variations for each plantar pressure
parameters were exdmined by the One Way ANOVA. All
the models of andlysis were operdted under the
software of SPSS, with significant level of 0.05 and
confidence interval of 95%.

Prelucrarea datelor

Initial s-au marcat puncte cheie in conformitate cu
modelele dinamice ale piciorului, cum ar fi axa piciorului
(linia care leaga partea posterioara a calcaiului si mijlocul
celui de al doiled deget), proeminenta halucelui, capul
primului metatarsian (MTH) si curbura interioara a
calcaiului; apoi s-au ftrasat tangentele haluce-primul
metatarsian si primul metatarsian-cadlcai. Unghiul
halucelui (grade) a fost definit ca unghiul dintre tangenta
medidna a piciorului si tangenta antepiciorului si indica
pozitia halucelui raportata la prima articuldtie
metatarsofdlangiana [12] (Figura 1A, B).

Regiuned presiunii plantare a fost Tmpartita in
sase parti utilizdnd programul de analiza Footscan:
haluce, antepicior median (MFF), care a inclus MTH 1 si
2, dntepicior central (CFF), cdre @ cuprins al treilea MTH,
dntepicior lateral (LFF) care a cuprings MTH 4 si 5, zona
medidand a piciorului (MF) si zona calcaiului. S-au
selectat urmatorii parametri pentru analiza: presiunea
maximad (PP) (N/cm’), integrald presiune-timp (PTI)
(S*N/cm’) si zona de contact (CA) (cm®). Mai mult decat
atat, a fost necesara o prelucrare unitara a CA si PTI
pentru a face comparatie intre diferite probe. CA
relativa (CArel) = 100 x (CA (Xi)/2CA (Xi)); PTI relativa
(PTIrel) = 100 x (PTI (Xi)/ PTI (Xi)), unde Xi indic3 una
dintre regiunile plantare. in plus, PTIrel s-a dovedit a fi
un mod eficient de a reduce influenta greutatii si a fost
adoptata in multe studii de cercetare [13].

Analize statistice

Tn primul rand, rezultatele testului T independent
arata ca au existat diferente semnificative intre piciorul
stang si piciorul drept; prin urmare, doar piciorul drept
a fost luat in considerare n acest studiu; apoi s-a facut
media datelor preluate din trei masuratori ale fiecarui
subiect si toate datele du fost confirmate ca distributie
normald. Mai mult, toti subiectii au fost impartiti in
noua grupe, in functie de AoH cu un interval de 5°:
AoH<-15° (G1), -10°>A0oH>-15°(G2), -5°>A0oH>-10°(G3),
0°>AoH>-5°(G4), AoH=0°(G5), 0°<AoH<5°(G6),
5°<A0H<10°(G7),10°<AoH<15° (G8), AoH>15° (G9); in
timp ce AoH<0° indicd halucele in abductie (HA), iar
AOH>0° indicd hdllux vdlgus (HV). Tn cele din urma,
variatiile intre grupe pentru fiecare parametru de
presiune plantara au fost examinate utilizand tehnica
One Way ANOVA. Toate modelele de analiza au fost
prelucrate utilizand software-ul SPSS, cu un nivel de
semnificatie de 0,05 siintervalul deincredere de 95%.
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RESULTS AND DISCUSSIONS

Results

The mean age of 895 participants is 7.7£2.2 y, the
mean height is 126.1£16.0 cm, the mean weight is
27.819.0 Kg and the ratio of genderis 1:1. Demographic
information of subjects in edch AoH group were shown
intheTable 1.

REZULTATE SI DISCUTII

Rezultate

Varsta medie a celor 895 de participanti este de
greutatea medle este de 27,849,0 kg si rapor';ul de gen
este de 1:1. Datele demografice ale subiectilor din
fiecare grupa AoH sunt prezentate in Tabelul 1.

Table 1: Demographic information of subjects in edach AoH group
Tabelul 1: Date demografice ale subiectilor din fiecare grupa AoH

Age
Varst d

Weight
Greutdte
-5<AoH<0 AoH=0 0<AoH<5
Me3 >D Me3 SD Ve sD
Me;'n Abdtere N Mes'n Abdtere N Mes'n Abdtere
eaie standdrd eale standdrd eaie standdrd
Height 179 126.4 128.0 14. 126.1
indltime
Male/female
Soesmgma| 20 | ¢ - 40/26 - 129/127 -
Age
Varst d
Weight
Greutdte
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The Hdllux

With the AoH increasing, there was no
significantly falling trend for PP at the hallux
(P=0.096>0.05); whereas, that of CArel increased
significantly (P=0.000). In terms of CArel, G3 was
prominently higher than that of G4 {o G9 (P=0.04 for
G4, P=0.02 for G5, P=0.001 for G6 and G9; P=0.000
for G7 and G8) and G4 is obviously greater than that
of the HV groups (P=0.048 for G6; P=0.000 for G7
and G8; P=0.02 for G9). Within the groups of HV,
value of CArel of G6 was recorded significantly
higher than that of G7 (P=0.004) and G8 (P=0.009). A
similar result was also observed for variable of PTlrel
(P=0.005), where PTIrel of G2 was significantly
greater than that of G7 and G9 (P=0.05 for G7,;
P=0.02 for G8; P=0.01 for G9); While G3's PTlrel was
presented to be higher than that of G6 and G9
(P=0.01 for both). Moreover, significant difference
was shown between G5 and G9 in terms of PTlrel
(P=0.04) (Figure 2, Table 2).

1.000
0.600-]
@
3 0600
o
>
(=]
»n
o 0.400-]
» e K
+ 35
: B
S 0.200
=
0.000
-0.200

[ -

*ﬁﬁ:‘i 101 *w* @ "m oa ®

Hdlucele

Odata cu cresterea AoH, nu a existat nicio tendinta
de scadere semnificativda @ PP in zona halucelui
(P=0,096>0,05), in timp ce CArel a crescut semnificativ
(P=0,000). CArel a avut valori vizibil mai mari Ia G3 decat
13 G4-G9 (P=0,04 pentru G4, P=0,02 pentru G5, P=0,001
pentru G6 si G9; P=0,000 pentru G7 si G8), iar |a G4 a fost
in mod evident mai mare decat Ia grupele HV (P=0,048
pentru G6; P=0,000 pentru G7 si G8; P=0,02 pentru G9).
n c&drul grupelor HV, vilodred CArel inregistrata 13 G6 &
fost semnificativ . mai madre decat cea pentru G7
(P=0,004) si G8 (P=0,009). Un rezultat similar a fost
observat, de asemenea, pentru variabila PTlrel
(P=0,005); PTIrel pentru G2 a fost semnificativ mai mare
decat cead pentru G7 si G9 (P=0,05 pentru G7, P=0,02
pentru G8; P=0,01 pentru G9), iar PTIrel pentru G3 a fost
mai mare decat cea pentru G6 si G9 (P=0,01 pentru
dmbele). Mai mult decat atat, a existat o diferenta
semnificativa intre G5 si G9 din punctul de vedere al
PTlIrel (P=0,04) (Figura 2, Tabelul 2).

AreaGroup: hallux

VariableGroup
I PTirel

I CArel

HOY<S |
5->HOY>0 1"

0L->HOY>S5 |-

0>HOW>5]

DeHOY
S>HOY >0

01>HOY >
S1>HOoY>0 |4
HOY>S |

Figure 2. Changes of CArel and PTlrel with AoH at the hallux
Figura 2. Modificarile CArel si PTlrel odata cu AoH in zona halucelui
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The Forefoot Ared

Significant differences (P=0.000) were
demonstrated within the area of MFF, CFF and LFF in
terms of varidbles of PP (Figure 3A), PTIrel (Figure 3B)
and CArel (Figure 3B), where PP and PTlrel at CFF were
significantly larger than those at MFF and LFF (P=0.000
for all); meanwhile, PP at MFF was also prominently
larger thanthat at LFF (P=0.000).

VariableGroup: PP

VariableGroup: PThrel

Zond dntepiciorului

Au existat diferente semnificative (P=0,000) in
zonele MFF, CFF si LFF Tn ceea ce priveste variabilele PP
(Figura 3A), PTlrel (Figura 3B) si CArel (Figura 3B), PP si
PTlrel 1a CFF fiind semnificativ mai mari decat cele
pentru MFF si LFF (P=0,000 pentru toate). PP in zona
MFF a fost, de asemenead, vizibil mai mare decat cea din
zona LFF (P=0,000).

VariableGroup: CArel

AreaGroup

I MFF
I cFF

i

2000 B

I LFF

15,000 1500}

2 SD value
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10,000
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Mean +
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00004

+
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=

g
ndl
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AreaGroup

1 MFF 1UFF
IcFF

A

AreaGroup 0250 ©
I WFF LLFF
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0.2007

o
z
1

0.1004

Mean +-2 SD value

0.050

0.0004

g

HOW<5 1~
01->HOY>5 1]
S>HOV>0 1]
0>HOY>5
0=HoY]
01>HoY >
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HOY<5 I
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HOW>0 1
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0=HOV.
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01>HOW>5-]
HOW>01-]
HOW>5 1]

Figure 3. Changes of PP, PTIrel and CArel with the AoH at the forefoot.
“A” indicates the variable of PP, “B” implies the PTIrel and “C” displays the CArel
Figura 3. Modificarile PP, PTIrel si CArel odata cu AoH in zona antepiciorului.
,»A” indica variabila PP, ,,B” arata PTlrel si ,C” arata CArel

The results of comparison within each AoH group
shows that no significant differences existed between
area of CFF (P=0.972 for PP; P=0.443 for PTI) and LFF
(P=0.661 for PP; P=0.097 for PTI) (Table 2); while PP was
observed as incredsing with AoH (P=0.000) 3t MFF are3,
where PP of HA group was significantly lower than
those of HV group (P<0.05). Besides, value of G5's PP
wads significant smaller than that of G7 and G8
irrespectively (P=0.02 for G7;P=0.001 for G8). Similarly,
CArel at MFF also increased with AoH and HA group was
significantly lower than those of HV group (P<0.05),
exceptingthe value of G1.

PTlrel at MFF was consistent with PP; besides,
significant variation of CArel was also found at CFF are3,
in which HA's CArel was significantly higher than those
of HV group. Particularly, G1 was obtained the largest
CArel of 7.3+1.4% and it was prominently higher than
those of HA groups (P<0.05). It is controversial that
CArel at LFF of HA group was significantly lower than
those of HA group (Table 2).
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Rezultatele comparatiei din cadrul fiecarei grupe
AoH arata cd nu exista diferente semnificative intre
zona CFF (P=0,972 pentru PP, P=0,443 pentru PTI) si LFF
(P=0,661 pentru PP, P=0,097 pentru PTI) (Tabelul 2); in
timp ce s-a observat ca PP creste odata cu AoH
(P=0,000) in zona MFF, unde PP pentru grupa HA a fost
semnificativ mai mica decat cele pentru grupa HV
(P<0,05). Tn plus, valodred PP pentru G5 a fost
semnificativ mai mica decat cea pentru G7 si G8 (P=0,02
pentru G7, P=0,001 pentru G8). Tn mod similar, si CArel
in zona MFF a crescut odata cu AoH, fiind semnificativ
mai mica pentru grupa HA decat cele pentru grupa HV
(P<0,05), cu exceptia valorii inregistrate |3 G1.

PTlrel in zona MFF & fost Tn concordanta cu PP; in
plus, s-a constatat o varidtie semnificativa a CArel in
zona CFF, unde CArel pentru HA a fost semnificativ mai
mare decat cele pentru grupd HV. in specidl, G1 &
inregistrat cea mai mare valodre pentru CArel, de
7,311,4%, si a fost vizibil mai mare decat ced a grupelor
HA (P<0,05). Este controversat ca valodrea CArel in
zona LFF pentru grupa HA a fost semnificativ mai mica
decat cea pentru grupa HA (Tabelul 2).
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The Midfoot dnd Heel Ared

Incredase of AoH also promoted the PP at MF
area (P=0.000), in the one hand, PP of HA group
was shown to be lower than those of HV group; in
the other hand, within HV group, the lower AoH,
the smaller PP value, for example, PP of G6 was
significantly lower than that of G7 and G8 (P<0.05).
Similar result was also found for PTlIrel. Further, no
significant effect was recorded for the PP, PTIrel
and CArel at Heel drea by the augment of AoH
(P=0.195 for PP; P=0.107 for CArel; P=0.303 for
PTIrel) (Table 2).

Discussions

In this study, both the dynamic AoH and plantar
pressure data of 892 children aged between two and 11
were measured and the effect of AoH on the plantar
pressure were investigated by contrasting the pressure
distribution within nine AoH groups, which were
categorized with 5°interval from -15°to 15°. Our results
suggest that within group differences of PP, PTIrel and
CArel at the Hallux, MFF and MF were recorded
significantly; moreover, a hallux off-load and MFF and
MF over-load was observed. Based on our outcomes,
features of children's foot load with varied AoH could
be explicated.

Hallemans et dl. [2] first described the function of
toddler's hallux within the period after five months
independent walking and their outcomes found that
hallux varus existed. This hallux adductor played an
important role in the early of toddler's independent
walking. On the one hand, it promoted the CA of
forefoot and benefit for the gait control; on the other
hand, mechanism of hallux adduction improved the
force generation whilst walking, so as to assist the
forward movement during the propulsion phase. Till
the age of six, children's foot arch and heel o toe gait
pattern have been full-fledged [14], so that the
function of hallux diminished. Klein et dl. [1] studied
correldtion between children's AoH and inner length of
their footwear, in order to expldin the effect of
footwear on the foot deformity. In their 1579 foot
database, they reported that 26.3% foot was normal
and the range of AoH was 4-6°; then, 23% foot was in
neutral position and their AoH was 0°. Moreover, their
outcomes implied that significant correldtion existed

Zona mediand si zona cdlcdiului

Crestered AoH a facilitat, de dsemenea, cresterea
PP n zona MF (P=0,000); pe de o parte, PP pentru grupa
HA s-a dovedit a fi mai mica decat ced pentru grupa HV;
pe de alta parte, in cadrul grupului HV, cu cat a fost AoH
mai mic, cu atat a fost mai mica valoarea PP; de exemplu,
PP pentru G6 & fost semnificativ mai mica decat cea
pentru G7si G8 (P <0,05). Un rezultat simildr s-a constatat
pentru PTlrel. Mai mult, nu s-a Tnregistrat niciun efect
semnificativ pentru PP, PTIrel si CArel in zona calcaiuluila
cresterea AoH (P=0,195 pentru PP; P=0,107 pentru
CArel; P=0,303 pentru PTlrel) (Tabelul 2).

Discutii

Tn &cest studiu, s-au masurat atat AoH in stire
dinamica, cat si presiunea plantara 1a 892 copii cu varste
cuprinse intre doisi 11, iar influenta AoH asupra presiunii
plantare a fost analizata prin compararea distributiei
presiuniila noua grupe AoH, care au fost clasificate de la -
15° 13 15° cu un interval de 5°. Rezultatele noastre
sugereazd ca s-au inregistrat diferente semnificative
intre grupe cu privire 13 PP, PTIrel si CArel in zonele
halucelui, MFF si MF; in plus, a fost observata o incarcare
slaba a halucelui si o supra-incarcare in zonele MFF si MF.
Pe baza rezultatelor nodstre, se poate explica incarcarea
picioruluila copii, cu AoH variabil.

Hallemans si coldb. [2] au descris pentru prima
data functia halucelui copilului in perioada de dupa
cinci luni de mers independent, iar rezultatele acestora
au aratat existenta hdllux valgus. Acest haluce in
abductie a jucat un rol important 1a inceputul perioadei
de mers independent al copilului. Pe de o parte, a
crescut CA a antepiciorului si @ imbunatatit controlul
mersului; pe de altd parte, mecanismul de adductie al
halucelui @ imbunatatit generdred fortei in t{impul
mersului, astfel incat sa ajute miscarea fhainte in timpul
fazei de propulsie. Pana la varsta de sase ani |a copii se
dezvolta complet bolta piciorului si modelul mersului
de 13 calcai pana I3 degete [14], astfel incat functia
halucelui se diminuedza. Klein si colab. [1] au studiat
corelatia Tntre AoH 13 copii si lungimea interioara a
pantofului, pentru a explica influenta Tncaltamintei
asupra deformadrii piciodrelor. in bazi lor de date cu
1579 de finregistrari au raportat ca 26,3% din
amprentele piciodrelor du fost normale, iar intervalul
AoH a fost de 4-6°; in timp ce 23% din dmprente du fost
in pozitie neutra, dvand AoH de 0°. Mai mult decat atat,

Leather and Footwear Journal 15 (2015) 1




INVESTIGATION OF CHILDREN'S PLANTAR PRESSURE DISTRIBUTION WITH VARIED ANGLE OF HALLUX

between the AoH and inner length of footwear and
the smaller inner foot length, the larger AoH.
However, the direct reldation between AoH and
plantdr pressure wds not considered. Bdsed on
biomechanics, Ute et dl. [15] madde an interpretation
about hallux valgus deformity of adults. They found
that with the AoH increasing, a transfer of plantar
pressure from medial forefoot to its lateral side was
obtdined and a higher pressure was found at the LFF
area. Similar outcomes were dpproved by Yavuz [9]
whose study showed a lager shear pressure and
impulse value at the LFF.

The results in our study were similar with the
dbove ones. At first, statistics shows that G6 and G7
were the most prevalent AoH type, which occupied
28.3% and 21.2% of all subject respectively; and then
only 7.3% of subject belonged to the G5 group. Our
outcomes were different with those of Klein et al. [1]
and those variations could be due to the method for
the foot data collection. Klein medsured the AoH in
the way of static still standing, while our approach
were made in a dynamic way. Whilst walking, the
hallux and the first metatarsal head function as the
pressure generator and balance controller, hence,
their relative position might change. Secondly, our
study also displays that pressure at CFF was the
highest one in the forefoot; however it did not change
with the development of AoH. Whereads, develop of
AoH significantly affected PP at T1, MFF and MF. PP
and CA at T1 were presented to be high when the
AoH<0°; but it dramatically decredased as AoH
incredsing. Statistically, the decrease of PP at T1
mainly transferred to the ared of MFF and MF and
pressure rising at those two areas might affect the
normal development of foot arch in forefoot and mid
foot. Although a rising of PP at LFF could also be
found, those pressure transfer were not statistically
significant. Thereby, we suggested that only if the AoH
larger than 20°, such as the sample of Yavuz who
recruited the subject with the mean AoH of 25.3°, the
forefoot load transfer from medial to the lateral side
would happen.

Limitations still existed and should be considered
when comprehending the results. Firstly, since self-
selected walking speed was performed, the dynamic
foot geometry might be changed by the varied walking
speed. Secondly, because the AoH was measured
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rezultatele lor au sugerat ca a existat o corelatie
semnificativd Tntre AoH si lungimea interioara a
incaltamintei; cu cat e mai mica lungimea interioara a
incaltamintei, cu atat e mai mare AoH. Cu toate dcestes,
relatia directa dintre AoH si presiunea plantara nu a fost
luatd Tn considerare. Pe baza principiilor biomecanicii,
Ute si colab. [15] du facut o interpretare cu privire 13
deformared de tip hdllux vdlgus 1a adulti. Ei au descoperit
ca, odata cu cresterea AoH, s-a obtinut un transfer de
presiune plantara de Ia antepiciorul median Ia partea
laterala si s-a constatat o presiune mai mare in zona LFF.
Rezultate simildre au fost obtinute de catre Yavuz [9], al
carui studiu @ demonstrat o presiune de forfecare si o
vdlodre dimpulsului mdi mariin zona LFF.

Rezultatele studiului nostru au fost similare cu cele de
mai sus. in primul rand, statisticile arata c3 G6 si G7 §u fost
predomindnt de tipul AoH, intalnindu-se 13 28,3%,
respectiv 21,2%, din totalul subiectilor; iar doar 7,3%
dintre subiecti a dpartinut grupei G5. Rezultatele noastre
du fost diferite de cele ale lui Klein si colab. [1], idr aceste
variatii s-ar putea datora metodei de colectare a datelor.
Klein @ masurat AoH in pozitia statica in picioare, in timp ce
noi dm &bordat stired dindmica. Tn timpul mersului,
halucele si primul metatarsian functioneaza ca generatori
de presiune si reguldtori de echilibru; prin urmare, pozitia
lor relativd se poate schimba. Tn | doiled rand, studiul
nostru arata de asemenea, ca presiunea in zona CFF a fost
ced mai ridicatd la antepicior; cu {oate acested, nu a
modificat dezvoltdarea AoH. Dezvoltdrea AoH a afectat in
mod semnificativ PP in zonele T1, MFF si MF. PP si CA in
zona T1 au fost mari atunci cand AoH<0°, dar au scazut
dramatic atunci cand AoH a crescut. Din punct de vedere
statistic, scaderea PP in zona T1 s-a transferdt n special in
zonele MFF si MF si presiunea in crestere in cele doua zone
ar putea afecta dezvoltarea normala a boltii piciorului in
zona antepiciorului siin zona mediana a piciorului. Desi s-a
constatat, de dsemened, o crestere a PP in zona LFF,
transferul de presiune nu a fost semnificativ din punct de
vedere statistic. Astfel, am sugerat ca doar daca AoH este
mai mare de 20°, ca in cazul esantionului lui Yavuz care a
recrutat subiecti cu AoH mediu de 25,3°, are loc transferul
de presiune din zona dntepiciorului de |3 partea mediana
spre partea laterala.

Tnca existd limitari si ar trebui si fie luate in
considerare |3 intelegered rezultatelor. in primul rand,
intrucat viteza mersului a fost 1a liberd alegere a
subiectului, geometria dinamica a piciorului se poate
modifica in functie de vitezd mersului. in 3l doile3 rand,
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based on the outline of the foot pattern and only a
moderate correlation with the X-rdy approaches
(r=0.70) were recorded [16], our outcomes mady
differ from those medsured by the way of X-ray.
Future work would explore the potentidl factors
contributing to the occurrence of ulceration of elder
adult population.

CONCLUSIONS

Overdll, lateral shift of the hallux changed the
pressure pattern at MFF and MF, the pressure rising at
those two areas could hamper the normal development
of the foot arch in both longitudinal and transverse.
Therefore, child should not wear the footwear with tight
and narrow forefoot spdces and straight and wider
footwear should be recommended to their parents.
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THE FOOT-FOOTWEAR INTERACTION IN THE ANALYSIS OF FOOT COMFORT AND FOOTWEAR QUALITY

ABSTRACT. The dim of the study is to dnalyse the foot-footwedr interdction. I hds two different parts. The first part includes a foot hedlth evdluation, using ESP
questionndire, a visual identification of the foot disorders and anomalies and the taking of the footprint and subsequent gait dnalysis. In order to exemplify this
relation, a subject with foot anomalies wds considered. The ESP score determined for the subject indicdtes a very good health status with minor hedlth problems.
Obviously, this score must be correldted with the age of the subject. The result of the ESP questionnaire justifies a deeper resedrch becduse, in this case, the subject
is young. The footprint analysis highlights @ semi high arch foot and the gait analysis emphdsizes two important dbnormal aspects. The second part includes the
andlysis of @ pair of shoes and the célculation of the shoe quality index. The calculdtion was carried out for a comfortdble shoe with & lower degree of wear. The index
can be calculated with or without input information from the subject. The results can be different and highlight the most important footwear requirements for the
subject.

KEY WORDS: foot, ESP questionnaire, gdit analysis, quality index, footwear.

INTERACTIUNEA PICIOR-INCALTAMINTE IN ANALIZA CONFORTULUI PICIORULUI §1 A CALITATII INCALTAMINTEI

REZUMAT. Scopul lucrarii constd in analiza relatiei picior-incaltdminte-mediu. Analiza cuprinde doua parti. Prima parte consta in evaluarea starii de sanatate a
exemplificarii relatiei picior —incdltaminte, a fost ales un subiect al carui picior prezinta anomalie. Pentru acest subiect scorul ESP indica o sdndtate foarte buna, dar
cu mici probleme ale picioarelor. Evident, acest scor trebuie corelat cu varsta subiectului. Rezultatul chestionarului ESP justifica o analiza mai aprofundatd deoarece,
n acest caz, subiectul este tandr. Analiza amprentei plantare evidentiaza un picior semi-scobit, iar analiza mersului relevd doua aspecte dnormale importante. A
doua parte cuprinde dnalizd unui produs de incdltaminte si calculdrea indicelui de calitate. Calculul indicelui a fost facut pentru o incaltaminte confortabila si cu un
anumit grad de uzura. Indicele poate fi calculat cu si fard a tine cont de opinia subiectului. Rezultatul poate fi diferit si evidentiaza care sunt cele mai importante
cerinte ale incaltdmintei pentru subiect.

CUVINTE CHEIE: picior, chestionar ESP, analiza mersului, indicele de calitate, incaltaminte.

L'INTERACTION PIED-CHAUSSURE DANS L'ANALYSE DU CONFORT DU PIED ET DE LA QUALITE DE CHAUSSURES

RESUME. Le but du travail est I'analyse de |3 relation pied-chdussures-environnement. Cette dnélyse comporte deux pérties. La premiére de celles-ci fait référence a
I'évaludtion de I'état de santé du pied tout en utilisant le questionnaire ESP, l'identification visuelle des dffections et des dnomalies du pied, I'dnalyse des empreintes
plantdires et de Ia marche. Pour exemplifier |13 relation pied-chdussures, on a choisi un sujet dont les pieds présentent une dnomdlie. Pour ce sujet, le score ESP
indique une trés bonne santé, mais dvec des petites problémes des pieds. Evidemment, ce score-la doit étre mis en corréldtion dvec I'age du sujet. Le résultat du
questionndire ESP justifie une analyse plus profonde parce que dans ce cas-1a le sujet est jeune. L'analyse de I'empreinte pldntdire met en évidence un pied dvec la
face plantaire demi-concdve et I'anadlyse de 13 marche reléve deux dspects danormdux importdnts. La deuxieme pdrtie comporte I'dndlyse d'une pdire de chaussures
et le cdlcul de l'indice de qualité. Le cdlcul de I'index a été fait pour des chaugsures confortables et dvec un certdin degré d'usure. L'index peut étre calculé dvec ou
sang tenir compte de I'opinion du sujet. Le résultdt peut étre différent est met en évidence les plus importantes exigences en ce qui concerne les chaussures pour le
sujet.

MOTS CLES : pied, questionndire ESP, dndlyse de |3 marche, I'indice de qualité, chdussures

INTRODUCTION

Three varidbles in a close relation are involved in
the comfort analysis: individual (foot) — footwear —
environment [1]. They make up an integrated system
where they are in a complex and continuous
interaction.

In this relation the individual comes with specific
dnatomical and physiologicdl characteristics (heat

INTRODUCERE

n analiza confortului trebuie s3 tinem seama de
treivariabile aflate intr-o stransa relatie: individ (picior)
— incaltaminte — mediu [1]. Acestea alcatuiesc un
sistem unitar in cdre cele trei elemente sunt intr-o
interactiune complexa si continua.

In aceastd relatie individul vine atat cu
caracteristicile sale anatomice, fiziologice (degajari de
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emission and moisture exhaldtion at feet level),
mofricity characteristics (movement necessities) and
psychological fedtures (temperament, desthetic sense,
education level, etc.).

The environment can be assessed by quantifiable
indicators, such ds: temperdture, moisture, pressure,
wind speed, characteristics of the displacement surface
(soil, gravel, asphalt, concrete, sand, wood, etc.).

The interface between foot dnd environment is
the footwear. On one hand, the footwear must satisfy
anatomical and functional limitdtions of the feet, and
on the other hand, offer an answer to the
environmental requirements. Therefore, the footwear
should be able to provide thermo-physiological,
sensorial and psychologicdl comfort during use.

METHOD USED

The study of the relation between feet and
footweadr was carried out in two steps. First, the
health status of the feet was evaluated using: ESP
guestionnaire, visual examination, static and
dynamic footprint and gait analysis. Secondly, a pair
of used and comfortable shoes (in the subject's
opinion) was analysed and the quality index was
calculated.

The case study refers to a young female subject, 28
yedrs old. She has a height of 170 cm and weighs 58 kg,
therefore her BMI (body mass index) is normal (20.1).
She is & well educated person (resident doctor in
cardiology), lively, sociable, her fashion preference
ledning toward elegant classic clothing. She exercises
regularly, three times per week. She grew up and lives
in an urban environment without exposure to extreme
weather conditions.

RESULTS AND DISCUSSION

For the evaluation of the foot health, the subject
answered to the ESP questionnaire [2]. The answers
required choosing between five levels on the Likert
scale. The questionndire has six domains: symptoms,
pain, functioning in daily activities, and functioning in
sport and recreation activities, footwear and quality
of life. The ESP score and the scores for each domain
were cdlculated. The result can be placed between 0
and 100 points. Five levels can be used to indicate the

umiditate si caldura la nivelul picioarelor), motorii
(necesarul de mobilitate), dar si cu caracteristicile sale
psihologice (temperament, simt estetic, pozitionare
sociald, nivel de educatie efc.).

Mediul poate fi apreciat prin valori masurabile:
temperatura, umiditate, presiunea atmosferica, viteza
vantului, calitatea suprafetei pe care se realizeaza
deplasarea (pamant, prundis, asfalt, beton, nisip, lemn etc).

ntre individ si mediu se interpune inciltdmintea.
Pe de o parte, incaltamintea trebuie sa satisfaca atat
restrictiile impuse de particularitatile anatomico-
functionale ale piciorului, iar pe de alta parte, trebuie
sa raspunda restrictiilorimpuse de mediu. Prin urmare,
incaltamintea trebuie sa asigure individului confortul
termo-fiziologic, senzorial si psihologic.

METODE

Studierea relatiei dintre picior si incaltaminte s-a
realizat in doua etape. Mai intai, starea de sandtate a
picioarelor a fost evaluata utilizand: chestionarul ESP
(evaluarea sanatatii piciorului), examinarea vizuala a
picioarelor, analizain statica si in dinamica a amprentelor
pldntare si analiza mersului. In al doilea rand, o pereche
de incaltari purtate si confortabile (in opinia subiectului)
afostanalizata sis-a calculatindicele de calitate.

Studiul de caz s-a facut pe un subiect de sex
feminin, in varsta de 28 ani, cu un IMC (indice de masa
corporald) normal (20,1), avand inaltimea de 170 cm si
madsa de 58 kg. Subiectul este o persoana educata
(medic rezident in cardiologie), veseld, sociabila,
preferand in vestimentatie o abordare elegant clasica.
Face sport In mod regulat, de trei ori pe saptamana.
Este ,,un copil al asfaltului”, care a trait in mediul urban,
fara afiexpus la conditii extreme de mediu.

REZULTATE SI DISCUTII

Tn vederea evaludrii stdrii de sinidtate a
picioarelor, subiectul a raspuns intrebarilor
chestionarului ESP [2], prin alegerea unui singur
raspuns din cele cinci posibile dle scarii Likert, pentru
fiecare intrebare. Chestionarul cuprinde sase domenii:
simptome, durere, capacitate functionala in activitatile
zilnice, capacitate functionala in activitati recreative si
sportive, incaltaminte si calitatea vietii. S-a calculat
scorul ESP si scorurile pentru fiecare domeniu in parte.
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hedlth status of the feet: perfect health (0-20), very
good health with small health problems (20-40), good
health with moderate problems (40-60), low health
with serious health problems (60-80) and very low
health with extreme health problems (80-100).

The ESP score determined for the subject is 35.93;
it is placed on the second level, this means a very good
health with small feet problems. Obviously, this score
should be correlated with the age of the subject. For a
young person, such 3ds the subject, this score is reason
enough for a deeper study.

For the subject, the subscdle scores are significant
for only three of the domains that will be further
analysed (Figure 1): symptoms, footweadr and quality of
life. The score for the quality of life is similar to the
general ESP score. It is an indicator for the subject's
objectivity and sincerity. For example, the presence of
pain affects the quality of life, so uncorrelated scores
for these domains suggest the subject did not respond
truthfully. Another problem could be a lower score for
ESP (perfect health) and a very high score for the quality
of life. Such a situation indicates some psychological
problems for the subject.

Valorile se incadreaza intre 0 si 100, pe o scara in cinci
trepte: picioare in perfecta stare de sanatate (0-20),
sanatate foarte buna cu probleme minore (20-40),
sanatate buna cu probleme moderate (40-60), sdnatate
redusd cu probleme grave (60-80), sandtate foarte
redusa afectata de probleme foarte grave (80-100).
Scorul ESP obtinut de subiect, de 35,93, seincadreaza
n grupa a doua, adica sanatate foarte buna cu probleme
minore. Evident, dcest scor trebuie corelat cu varsta
safie un motiv suficient pentru o analiza maiatenta.
Scorurile obtinute pe domenii (Figura 1) atrag
atentia doar asupra a trei dintre acestea: simptome,
incaltdminte si calitatea vietii. Este odarecum logic ca
scorul pentru domeniul ,Calitatea vietii” sa fie in acelasi
interval cu valodrea ESP. Valodrea acestui domeniu se
constituie sifntr-unindicator al obiectivitatii si sinceritatii
cu care subiectul a raspuns la intrebarile chestionarului.
Spre exemplu, este anormal ca un individ care acuza
dureri extreme sa considere ca viata sa nu este afectata,
asa cum pentru o persoanda cu o stare de sanatate
perfectd un scor mare pentru acelasi domeniu ar putea fi
unindiciu cu privire |a anumite probleme psihice.

B i1 PainiDurere

B =0 quality oflife | Calitatea vietii

- 16,6 | Function - sport activities | Capacitate functionala - activitati sportive

- 7,89 | Function - daily activities / Capacitate functionala - activitati zilnice

87,5

T -
perfect  ,, verygood ,, good 60 low g0 Ve low 100
health health health health health
sénétate sénétate sénétate sdndtate sénatate
perfectd foarte buna redusé foarte
buné redusé

Figure 1. Hedlth evaluation using ESP questionnaire
Figura 1. Evaluarea sanatatii utilizand chestionarul ESP

The score for symptoms corresponds to the low
health level. The subject experiences frequent swelling
of feet, noises in feet joints and rich sweat, sometimes
muscle cramps. She dlso hdas many corns and the shape
of herfeetis moderately modified.

The swelling feet can be a symptom of peripheral
blood circuldtion disorders in many diseases or a feet
reaction to the pressure of the upper part of the
shoes.
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Pentru ,Simptome” scorul obtinut este in
domeniul sanatatii reduse. Subiectul acuza umflarea
frecventa a picioarelor, crampe musculare, prezenta
bataturilor si o severa modificare a formei piciorului.

Umflarea picioarelor este un simptom intalnit in
numeroase afectiuni asociate sistemului circulator
periferic, dar podte aparea si ca rezultat al presiunii
exercitate de ansamblul superior alincaltaminteisicare
impiedica buna circulatie a sangelui.
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The muscle cramps can be cdused by an
insufficient amount of minerals in the body or they can
be d body defence response {o overstressing.

The corns are produced by high plantar pressure
andfriction between foot and footwear.

In this particular case, the symptoms can be
correlated only with footweadr. The subject hds serious
difficulties to find well fitted and comfortable shoes.
Also, she is hampered by the shoes she needs to wear
becduse of her feet shape.

The shape modification of the feet is caused by a
malformation of the metatarsophalangeal joint.

Figure 2. General view
of subject feet
Figura 2. Vederea de ansamblu
a picioarelor

Because of this, finger IV is positioned in another
plan, above the foot fingers plan. The distances from
the support surface to the superior limit of fingers are
as follows: to finger V - 2 cm, to finger IV - 4 cm and to
fingerl-3cm.

Figure 2 shows the flexion foot lines, a
connection line between the metatarsophalangeal
joints 1and V. This line corresponds to the bending line
of shoe.

The analysis of the footprint of the left foot in
statics (Figure 3) shows a loss of contact of toe V with
the support surface. It represents 53% of the
transversal dimension of the plantar surface in the
centre of the “high arch” of foot.

The analysis of the footprint of the right foot in
statics (also Figure 3) shows & light contact of toe V with
the support surface and the footprint represents 44%
of the transversal dimension of the plantar surface in
the centre of “high arch” of the foot.

Figure 3. Footprint in statics
Figura 3. Amprenta plantara
in statica

Crampele musculare se pot manifesta caurmare a
unor cantitati insuficiente de minerale in organism, dar
si ca o reactie de protectie a sistemului muscular la
suprasolicitare.

Bataturile sunt rezultatul frecarilor dintre picior si
incdltaminte sial prezentei unor presiuni plantare mari.

in cazul acestui subiect, simptomele pot fi
corelate doar cu incaltamintea. Subiectul nu isi poate
gasi cu usurinta Tncaltaminte care sa i se potriveasca
dimensional si care sa fie confortabila. Totodatd, ea
este deranjata de incaltamintea pe care trebuie sa o
foloseasca din cauza formei piciorului.

Modificarea formei piciorului este cauzata de o
malformatie a articuldtiei metatarsofalangiene.

Figure 4. Footprint in movement
Figura 4. Amprenta plantara
in dinamica

Din cauza acestui fapt, degetul IV este pozitionat
intr-un plan dedsupra planului determinat de celeldlte
degete ale piciorului. Distanta de |a suprafata de sprijin
la limita superioara a degetelor este urmatoarea:
degetul V-2 cm, degetul IV—4 cmsidegetul -3 cm.

Tn Figurd 2 este evidentiatd linia de flexie a
piciorului, linie care uneste capetele articulatiilor
metdtdrsofalangiene | si V. Aceastd linie corespunde
liniei de indoiri repetate aincaltamintei.

Analizand dmprenta plantara a piciorului stang in
statica (Figurd 3) se remarca lipsa contactului degetului
V cu suprafata de sprijin, idr amprenta reprezinta 53%
din dimensiunea transversala a plantei in dreptul
centruluiboltii arculuilongitudinal al piciorului.

Analizand amprenta plantara a piciorului drept in
statica (Figura 3) se remarca un usor contact al degetului
V cu suprdfata de sprijin, iaramprenta reprezintda 44% din
dimensiunea transversala a plantei in dreptul centrului
boltii arculuilongitudinal al piciorului.
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The angles between metatarsals V and | with
horizontal line is approximately 10° and 25°,
respectively (the normal values are 5° and 20°,
respectively). Those values emphasise an increase in
the forefoot plantar pressure. In conclusion, the
subject has a mild pes cdvus.

The cause of the difference between the contact
areas of the right and left middle foot is not clearly
determined. It could be a compensated mild difference
in length between the left and right leg (less than 2 cm)
or the result of unequal growth of the muscle —
ligdmentary system.

The dynamic footprint (Figure 4) was taken through
plantar rolling on the support surface covered with a
special paper. The image reveals the contact of finger V
with the ground and confirms the difference between the
left and right footprint determined from static analysis.

Unghiurile de inclinare ale metatarsienelor Vsilin
raport cu orizontala sunt de dproximativ 10° si respectiv
25° (fata de valorile normale 5°, respectiv 20°). Acestea
pun in evidenta o intensificare a tensiunilor pe
antepicior. In concluzie, coreland aceste date,
identificam la acest subiect un picior semi-scobit.

Cauza diferentei de sprijin din zona mediana a
piciorului nu a putut fi clar identificata. Ea poate fi
determinatd de o usoard diferenta de lungime fintre
membrul stang si drept, in sensul ca membrul stang este mai
scurt decat dreptul, sau poate fi rezultatul dezvoltarii diferite
asistemuluide sustinere fibro-musculo-ligamentar.

Amprentele Tn dinamica (Figura 4) au fost
obtinute prin rularea suprafetei plantare pe suprafata
de sprijin acoperitd cu o hartie speciala. Imaginile
releva sprijinul pe degetul V si confirma diferenta de
sprijinintre piciorul stang si cel drept din statica.

Figure 5. The contact of the right foot with the floor in the first phase of the gait
Figura 5. Contactul piciorului drept cu suprafata de sprijin Tn impact

Figure 6. The propulsion phase of the gdit for the left foot
Figura 6. Faza de propulsie pentru piciorul stang

The gait analysis reveals two important issues. In
the first phase of gait (Figure 5), the foot gait pattern
involves both the heel and lateral midfoot and
therefore the rolling movement is dimost inexistent. In
the propulsion phase of the gait (Figure 6), the flexion
of the forefoot is reduced without any anatomical
causes, as the subject can do complete flexion of the
forefoot. This gait patternis the result of the interaction
between foot and footwear. It was cdused by the
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Analiza mersului pune in evidentd doua aspecte
importante. Tn faza de impact (Figura 5), piciorul ia
contact cu solul pe calcai si pe marginea externa a
plantei, miscarea de rulare fiind practic inexistent3. in
faza de propulsie (Figura 6), flexia antepiciorului este
redusa, fara a exista cauze de ordin anatomic, deodrece
subiectul poate flexa complet piciorul. Acest tipar al
mersului este rezultatul interactiunii dintre picior si
incaltaminte. A fost cauzat de nevoia de a preveni
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necessity to prevent foot trauma through repeated
bending along the I-IV line of the footwear. This gait
pattern was adopted during the growth and
development years of the subject.

The foot-footwear interaction dlso causes corns
(left and right leg, between toes lll and V and right leg,
between toes Il and Ill), callosities (lateral of
metatarsophalangeal and phalangeal joints of toe V
and dorsal face of toe IV), hammer toe (toe IV) and light
deflection of the toe V toward toe IV (Figure 7). These
are made by friction, compression and poor dimension
fit of the footwear. The plantar callosities (Figure 8), on
the other hand, are generated by some points of high
plantar pressures.

trauma produsa prin indoirea incaltamintei pe liniad I-V.
Acest tipar al mersului & fost adoptat in decursul
cresterii si dezvoltarii subiectului.

Tot ca rezultat al interactiunii piciorului cu
incdltdmintea sunt bataturile (intre degetele Il iV, atat
pentru stangul, cat si pentru dreptul, siintre degetele Il
si lll la piciorul drept), calozitatile (pe zona laterala a
articulatiei metatarso-falangiene si falangiene V si pe
partea dorsald a degetului IV), degetul ciocan (degetul
IV), usoara deviere a degetului V catre IV (Figura 7).
Acestea sunt produse de frecarea dintre incaltaminte si
picior, ca efect al strangerii piciorului de catre
incaltaminte, atat longitudinal, cat si transversal.
Calozitatile plantare (Figura 8) sunt Tnsa rezultatul unor
presiuni plantare datorate moduluiin care paseste.

Figure 7. Toe corns and callosities

Figura 7. Bataturi si calozitati la degete

The shoe considered for the study is @ pump for
spring and dutumn with 5 cm high heel; the upper is
made of split leather, divided in two parts: vamp with
outside quarter and inside quarter. The upper parts are
stitched on the mid line of heel (quarter with quarter)
and lateral (inside quarter with vamp).

The lining is made from good quality leather
substitute. The leather substitute is composed of three
layers: the finishing porous layer, the knitting
reinforcement layer and the base porous layer with
open pores. The lining is divided in two parts: quarters
and vamp lining and counter pocket. The toe cap is
made by low hardness material. In Figure 9, the
discontinuous blue line is the edge of the toe cap; the
blue line intersects the red line representing the foot
shape only in the top of {oe . The figure shows that the
foot has enough space inside the shoe and the fishtail
toe doesnotinfluence theinside volume of the shoes.

Figure 8. Plantar callosities
Figura 8. Calozitati plantare

Produsul de incaltaminte analizat este un pantof
decoltat, destinat sezonului primavara-toamna, cu o
naltime de toc de 5 cm, cu fata confectionata din spalt
acoperit, proiectata din doua repere: caputa impreuna cu
carambul exterior si caramb interior. Reperele fetei sunt
cusute pe linia mediana a calcaiului (cei doi carambi la
spate)si pe parteainterioara (caputa cu carambulinterior).

Captuselile sunt dinTnlocuitor, dar de calitate buna.
Tnlocuitorul utilizat este alcatuit din trei straturi: strat de
finisaj poros, strat suport din tricot si peliculd de baza cu
pori deschisi. Captuselile sunt divizate in 2 repere:
captuseald caputa-carambisi antiglisor. Varful este intarit
cu un bombeu de o duritate foarte redusd. In Figura 9,
linia albastra discontinua reprezintda marginea
bombeului; linia albastra intersecteaza linia rosie,
reprezentand conturul piciorului, doar la extremitatea
degetului mare. Din figura se vede clar ca piciorul are
suficient spatiu, iar forma varfului nu afecteaza in niciun
felvolumulinterior alincaltamintei.
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Figure 9. General view of the shoes
Figura 9. Imagine de ansamblu
a incaltamintei

The level of weadr suggests frequent use and also
a good fit. The heel shape of the shoes (Figure 10) is
well preserved due to the good quality stiffener and
the stiffener wings prevented the superior edge of the
qguarter from being excessively deformed. Because of
that, the shoes are stable and well fixed to the
rearfoot. However, the lining finishing is destroyed in
the friction areas: superior edge of quarters and lining
vamp. The deformations of the vamp, caused by toe
IV are not visible due to the presence of decorative
straps.

As shownin Figure 11, the insole does not offer a
uniform plantar pressure distribution and there is no
contdct between the high arch andinsole.

It is useful to calculate the quality index [3]. This
index can be calculdted by the specialists before or
after using the footwear, with or without input
information from the subject. Of course, the results
can be different. The scores for edach requirement,
function and attribute are considered when
calculating the quality index. The comfor{ index was
calculated based on the values of the water vapour
permeability, dir permeability and thermal insuldtion
for the upper materials. For any other requirement, if
that requirement was fully satisfied, the score was
considered maximum (100).
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Figure 10. General view of the heel
Figura 10. Imaginea generala
a zonei posterioare

- =
Figure 11. The effect of wear
on the insole
Figura 11. Efectele purtarii
asupra brantului

Gradul de uzura reflecta o utilizare frecventa a
incaltamintei, dar si faptul ca aceasta s-a adaptat bine la
picior. Incdltdmintea si-a pastrat bine forma in zona de
calcai (Figura 10), datorita staifului de calitate buna si a
aripilor lungi ale acestuia, care nu au permis deformarea
exagerata a marginii superioare a carambilor. Din acest
motiv, ncaltamintea este stabila si bine fixata in partea
posterioara a piciorului. Totusi, stratul de finisaj al
captuselii este distrus in zonele cu frecare mare:
marginea superioara a carambilor si caputa. Datorita
baretei decorative, nu este vizibila deformarea
dnsambluluisuperiorin dreptul degetuluilV.

Dupa cum se observa in Figura 11, branturile nu
asigura o distributie uniforma a presiunilor plantare, iar
intre bolta longitudinala si brant nu exista contact.

Prezinta utilitate calcularea indicelui de calitate
[3]. Acest indice poate fi calculat de specialisti inainte
sau dupa purtarea produsului, cu sau fara a tine cont de
opinia utilizatorului. Evident, rezultatele pot fi diferite.
invederea calculiriiindicelui de calitate trebuie luate in
calcul scorurile pentru fiecare cerinta, functie si atribut
in parte. Indicele de confort a fost calculat tinandu-se
cont de valoarea permeabilitatii I3 vapori, 13 der si a
izolatiei termice a materialelor componente ale
ansamblului superior. Pentru celeldlte cerinte, daca
cerinta a fost pe deplin satisfacuta, s-a acordat
punctajul maxim (100).
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Table 1: Quality index for shoes
Tabelul 1: Indicele de calitate al incaltamintei

e Comfort index 210
Physiological hygienic e Indicele de confort
function : e Flexibility o
Functia fiziologico-igienicd o Flexibilitdted
(sdnogeneticd) e Non-3llergic &ction 100
o Actiune non-alergenicd
e High arch support 0

e Sustinerea boltii piciorului

e Plantar pressure baldnce 50
Biomechdnical function 625 4 o Distribuirea presiunilor pe suprafata de sprijin
Functia biomecanicd e Baldnce in statics and dynamics 100
e Echilibru ortostatic si in dinamicd
o Proper function of joints 100
e Mentinerea functiondrii articulatiilor

o Mechanical strength of materidls and joining

oy X e Rezistenta imbindrilor si a materialelor la solicitdri 100
Relidbility function

Functia de fiabilitate mecdnice
e 66.6 3 e Weadring strength
(cdrdcteristici privind - . 50
) o Rezistenta la uzurd
rezistenta la purtare) o L
e Finishing resistance 50
L L e Rezistenta finisajelor
38 g
3 3 2.5
.E f
qé :E rc;m
b
e § 25
S = din
£ 8 <
g% 3 e Degree of foot coverage
o . M A . 100
e Grddul de dcoperire G piciorului
e Protection dgainst mechanical trauma
Safety function .t : & . ﬂ. .t
. . 83.3 3 e Protectie contra actiunilor traumatice provocate 100
Functia de protectie L
mecdnic
e Protection against environmentadl agents 50

e Protectia contra agentilor de mediu
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Table 1: Continued
Tabelul 1: Continuare

Gnoseological function

Functia gnoseologicd oy

o Information about product (price, size, types of
materials, using and cleaning conditions)

100
o Informatii despre produs (pret, mdrime, ldrgime,
natura materiilor prime, conditii de intretinere)

o Compdny & brand information 100

o Informatii despre firmd-brénd
o Information about customer (personality, style)
o Informatii despre consumator (personalitate, stil)

In this case, the quality index was calculdted after
use, taking into considerdtion the subject's opinion
dbout the shoes. The quality index score determined
for this footwear is 7.37. A pair of shoes with a score
between 7 and 9 represents the superior interval of the
medium quality level. The footwear with this quality
level is addressed to 9% of the customers.

For the same pair of shoes, the quality index
calculated without taking into consideration the
subject's opinion is 6.82. A pair of shoes with a score
between 5 and 7 is intermediary quality in medium
quality level. This product is addressed to
approximately 25% of customers.

CONCLUSIONS

The following conclusions can be drawn from the
case presentedinthe paper.

For this person, the resection of toe IV is
recommended. This will not affect the balance in statics
ordyndamics and the gdit will be improve with exercises,
becduse the foot propulsion will not be cut out. The
surgery can be traumatizing, requesting a period of
recovery and indctivity.

If surgery is not an option, the subject should use
only custom made shoes. The last should reproduce the
shape of each foot s much as possible. Biomechanical
studies can be used to determine the height of the heel
for an optimal pressure distribution and to avoid an
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Tn acest caz, indicele de calitate a fost calculat
dupa utilizarea produsului, ludnd in consideratie si
opinia subiectului despre produs. Valodred obtinuta
pentru acest produs este 7,37. Nota obtinuta se
incadreaza in intervalul 7-9, adica nivel de calitate
medie-superiodrd. inciltdmintea de aceasti calitate se
adreseaza la aproximativ 9% din consumatori.

Pentru aceldsi produs, s-a cdlculatindicele de calitate
sifard a se tine cont de opinia subiectului, iar nota obtinuta
de produsul de incaltaminte analizat este 6,82, valoare ce
se Incadreaza in intervalul 5-7, corespunzator nivelului de
calitate mediu intermediar. Produsele incadrate in acest
interval se adreseaza la aproximativ 25% din clienti.

CONCLUZII

Urmatoarele concluzii pot fi desprinse in urma
dcesteidnalize.

Pentru subiectul acestei analize se recomandd
rezectia degetului IV. Aceastd interventie nu-i va afecta
echilibrul in statica sau dinamica, iar mersul se va
Tmbunatati, prin exercitiu. Operatia poate fi traumatizanta
sinecesitd o perioada de recuperare siindctivitate.

Daca operatia nu este o optiune, subiectul ar
trebui sa utilizeze doar incdltdminte la comanda.
Calapodul trebuie sa reproduca cat mai fidel forma
piciorului. Studii de biomecanica pot fi facute pentru a
determina naltimea tocului I3 care se poate obtine o
distributie plantara optima, in vederea stoparii
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evolution of the pes cdvus. Preformed insoles are also
necessary.

The shoes should be made of leather, especially
the lining. The use of leather substitutes for lining
increases the feet sweat.

The gadit pattern is a result of the interaction
between the foot and footwear and not d consequence
of her feet anomaly (the flexion and extension of the
forefoot are normal).

The quadlity index mark made taking into
consideration subject's opinion is different by the
quality index mark made without her opinion. In
particuldar case, the first one is bigger than the second.
Itis influenced by the subject's experiences and needs.
The most important requirements for this subject are:
sufficient inside volume for the forefoot, the edge of
the vamp or stitching should not touch toe IV and the
footwear should be fashionable. The subject considers
any pair of shoes satisfying these requirements as
comfortable.

Inthis moment the subject has two options for the
future: to take certain medsures or do nothing. If she
will do nothing, in a few years she will experience pain
inherfeet andtheir function will be seriously affected.
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PERFORMANCES OF A POLYSILICON BYPRODUCT-SILICON TETRACHLORIDE - ON SWELLING AND TANNING PROCESS

ABSTRACT. Sodium silicate was prepdred with a polysilicon byproduct-silicon tetrachloride. The swelling property of the sodium silicate wds then investigated
including proteoglycan removing ability, silicon dbsorptivity, relative weight and thicknegs incredse. Medanwhile, d new process for cleaner wet blue preparation was
carried out. Properties of the wet blue such das mechanical properties, thermal stability and surface color were tested following the standard method. Chrome
distribution of the wet blue was investigated with dn inductively coupled plasma (ICP). A scanning electron microscope (SEM) dnd & dtomic force microgcope (AFM)
were dlso used to illustrate the histological features of the wet blue. Finally, environmental impact of both swelling and tanning process were studied through COD,
chrome contention, total solids and turbidity test. The results showed that the swelling ability of these silicdte agents was distinctly reldted with their modulus. The
lower the modulus, the better the swelling ability was shown, in terms of a higher reldtive weight and thickness incredse, a better proteoglycan removing and a
better silicon absorptivity. The SEM analysis indicdted fiber bundles were fully opened with this silicate dgent. For the wet blue prepared by new method, an equally
quality data was shown compadred with control, meanwhile, a lighter surface color, less and equally distributed Cr(Ill) were detected. More compact fiber bundles
were shown on the SEM imdges. No obvious damdge wds detected in tropocollagen fiber structures through AFM andlysis. Furthermore, compadred with the
traditional process, COD, total solids and turbidity datd of both swelling and tanning effluent provided a lower value. The results could provide a feasible way for
silicon tetrachloride recycling, also provide valuable references for cledn production of ledther industry.

KEY WORDS: Silicon tetrachloride; Sodium silicate; Swelling; Tanning; Leather

PERFORMANTELE UNUI PRODUS SECUNDAR DE SILICIU POLICRISTALIN - TETRACLORURA DE SILICIU - ASUPRA PROCESELOR DE GONFLARE Sl TABACIRE
REZUMAT. Silicatul de sodiu a fost preparat utilizand un produs secundar al siliciului policristalin - tetraclorura de siliciu. Apoi, proprietatea de gonflare a silicatilor de
sodiu a fost studiatd, inclusiv capacitatea de eliminare a proteoglicanilor, absorbtia de siliciu, cresterea relativa a greuttii si grosimii. in paralel, s-a dezvoltat un nou
procedeu curat de tabacire a pieilor wet blue. Proprietdtile pieilor wet blue, cum ar fi proprietatile mecanice, stabilitatea termica si culoarea suprafetei au fost testate
utilizdnd metoda standard. Distributia cromului in pielea wet blue a fost investigata utilizand plasma cuplata inductiv (ICP). Microscopia electronica cu baleiaj (SEM) si
microscopia de fortd atomica (AFM) au fost, de asemenea, utilizate pentru a studia caracteristicile histologice ale pieilor wet blue. Tn cele din urm3, impactul asupra
mediului atat al procesului de gonflare, cat i al celui de tabacire au fost studiate prin CCO, continutul de crom, solide totale si testarea turbiditatii. Rezultatele au ardtat ca
capacitatea de gonflare a acestor silicati a depins de modulul acestora. Cu cat a fost modulul mai mic, cu atat mai buna a fost capacitatea de gonflare, in termeni de
crestere a greutatii si grosimii, inlaturarea mai buna a proteoglicanilor si absorbtia mai buna a siliciului. Analiza SEM a indicat faptul ca fasciculele de fibre au fost complet
deschise utilizand acest agent pe baza de silicat. n cazul pielii wet blue tibacite utilizind noua metod3, datele privind calitatea au fost asemanatoare in comparatie cu
proba martor si s-a detectat o culoare mai deschisa a suprafetei si o distributie a Cr(lll) mai omogena. Imaginile SEM au aratat fascicule de fibre mai compacte. Nu s-au
detectat deteriorari evidente in structurile de fibre ale tropocolagenului prin analize AFM. Mai mult decat atat, in comparatie cu procesul traditional, CCO, solidele totale
si datele de turbiditate ale efluentilor de la gonflare si de la tabacire au avut valori mai mici. Rezultatele ar putea oferi o modalitate fezabila pentru reciclarea tetraclorurii
desiliciu, furnizand, de asemenea, referinte valoroase pentru un proces mai curat de fabricare a pielii.

CUVINTE CHEIE: tetraclorura de siliciu; silicat de sodiu; gonflare; tabacire; piele

LES PERFORMANCES D'UN SOUS-PRODUIT DE SILICIUM POLYCRISTALLIN - LE TETRACHLORURE DE SILICIUM - SUR LES PROCESSUS DE GONFLEMENT ET DE
TANNAGE

RESUME. Le silicite de sodium 3 été préparé en utilisdnt un sous-produit de silicium polycristallin - le tétrichlorure de silicium. Ensuite, 13 propriété de gonflement
duilicate de sodium a été étudiée, y compris 13 possibilité d'éliminer les protéoglycanes, I'dbsorption de silicium, I'dugmentation relative du poids et de I'épaisseur.
Pendant ce temps, on & développé un nouveau processus propre de tanndge au chrome. Les propriétés du cuir tdnné au chrome telles que les propriétés
mécaniques, 13 stabilité thermique et 13 couleur de surface ont été testées selon Ia méthode standard. La distribution du chrome ddng le cuir tdnné du chrome & été
étudiée en utilisant le plasma a couplage inductif (ICP). Un microscope électronique a baldyage (MEB) et un microscope a force atomique (AFM) ont été égdlement
utilisés pour étudier les caractéristiques histologiques du cuir tdnné au chrome. Enfin, I'impact sur I'environnement du processus de gonflement, dinsi que de
tannage, a été étudié par 1a DCO, Id teneur en chrome, 13 teneur totdle en matieres solides et 1a turbidité. Les résultdts ont montré que la capacité de gonflement de
ces agents du silicate dépend du module de celui-ci. Le plus faible le module, 1a meilleure 13 capacité de gonflement, dvec I'daugmentdtion du poids et de I'épaisseur,
1a meilleure élimination des protéoglycdnes et 1a meilleure dbsorption du silicium. L'andlyse SEM @ montré que les faiscedux de fibres ont été ouvertes a I'dide de
I'agent a bdse de silicate. Dans le cds du cuir tanné du chrome en utilisant I nouvelle méthode, 13 qualité a été simildire par rapport du controle et on d détecté une
couleur plus légere de |3 surface et une distribution de Cr(lll) homogene. Les images MEB ont montré des faiscedux de fibres plus compactes. Pas de dommages
évidents ont été détectés dans les structures en fibre de tropocollageéne par I'analyse AFM. En outre, par rapport a la méthode traditionnelle, les vdleurs de DCO, des
solides totaux et de Ia turbidité des effluents issus du processus de gonflement et de tdnnage ont été inférieures. Les résultats pourraient donner un moyen pratique
de faire recycler le tétrachlorure de silicium, en fournissant également une référence de valeur pour un processus propre de fabrication de |3 pedu.

MOTS CLES: tétrachlorure de silicium; silicite de sodium; gonflement; tinnage; cuir
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INTRODUCTION

Since soladr energy had been considered as an
important part of clean energy, solar industry has got
a greadt support from society. In the mean time,
polysilicon production was also promoted to a
considerable scale. In fact, dbout ten tons of silicon
tetrachloride were also generated along with each
ton of polysilicon production [1]. Silicon tetrachloride
is a highly acidic and corrosive chemical. Therefore, it
will cause very serious environmental problems
without proper storage. This byproduct was normally
designed as a raw material in some industries including
fumed silica, orgdnosilicon or trichlorosilane
production [2-4]. However, it is hard to put the reuse
into practice due to the sophisticated requirements
from both purification and rectification process [5].
Nowadays, how to deal with this byproduct in a
proper wdy has became & significant obstacle for the
solarindustry.

For leather industry, there is a long list of
problems cdused by liming and tanning process [6-
7]. Many cleaner liming and tanning techniques
were developed by ledather chemists [8, 9],
furthermore, plenty of tannery waste treatment
technologies were also invented coordinately [10-
12]. However, “how to produce a wet blue with high
quality while reducing pollutions from liming and
chrome tanning” was still 8 major issue for ledther
industry.

In this study, sodium silicates were prepared
with a polysilicon byproduct-silicon tetrachloride
through hydrolyzation and alkalization. Then,
swelling property of the sodium silicates was studied
including proteoglycan removing ability, silicon
absorptivity, relative weight and thickness increase.
Then, a3 new wet blue preparation process was
carried out based on the properties of sodium
silicate. Qualities of the wet blue were tested, such
ds mechanical properties, thermal stability and
histological properties. Finally, environmental
impact of this process was also studied. The results
will provide an economical way for both silicon
tetrachloride recycling and cleaner ledther
manufacture.

INTRODUCERE

intrucat energia solard a fost consideratd o
contributie importanta 1a energia curata, industria
solara & primit un mare sprijin din partea societatii. In
dcelasi timp, productia de siliciu policristalin a fost, de
dsemenead, promovata la o scara considerabila. De fapt,
dproximativ zece tone de tetraclorura de siliciu sunt
generate cu fiecare tona de siliciu policristalin produsa
[1]. Tetraclorura de siliciu este un produs chimic extrem
de acid si coroziv. Prin urmare, daca nu este depozitatin
mod corespunzator, cauzeaza probleme de mediu
foarte grave. Acest produs secundar a fost utilizat ca
materie prima Tn anumite industrii, inclusiv cea
producdtoare de silice arsa, orgdnosiliciu sau
triclorosilan [2-4]. Cu toate acestea, este greu de
reutilizat ca urmare a cerintelor sofisticate atat pentru
procesul de purificare, cat si pentru cel de rectificare
[5]. Tn zilele nodstre, modalitdted de & elimind acest
produs secundar intr-un mod adecvat a devenit un
obstacol semnificativ pentru industria solara.

Tn industria de pieldrie existd o listd lungd de
probleme cauzate de procesele de cenusarire si de
tabacire [6-7]. Chimistii pielari au dezvoltat numerodse
tehnici mai curate de cenusarire si de tabacire [8, 9]; in
plus, s-au inventat numeroase tehnologii de tratare a
apelor uzate din tabacarii [10-12]. Cu toate acestea,
fabricarea unui sortiment de piele tabacita in crom de
Tnalta calitate care sa reducad poluantii rezultati din
procesele de cenusarire si de tabacire este inca o
problema majora pentru industria pielariei.

n &cest studiu s-3u preparat silicati de sodiu utilizand
un produs secundar al siliciului policristalin - tetraclorura
de siliciu - prin hidroliza si dlcalinizare. Apoi a fost studiata
proprietatea de gonflare a silicatilor de sodiu, inclusiv
capacitated de eliminare a proteoglicanilor, absorbtia de
siliciu, cresterea relativa a greutatii si grosimii. S-a realizat
apoi un nou proces de tdbacire a pieilor pe baza
proprietatilor silicatului de sodiu. S-au testat
caracteristicile pieilor wet blue, cum ar fi proprietatile
mecanice, stabilitated termica si proprietatile histologice.
in cele din urma, a fost studiat si impactul cestui proces
dsupra mediului. Rezultatele vor furniza o metoda
economica atat pentru reciclared tetraclorurii de siliciu, cat
sipentrufabricareacuratd a pielii.
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MATERIALS AND METHODS

Materials

Byproduct - silicon tetrachloride was collected
from Yong Xidang polysilicon CO., LTD in Sichuan (China).
Compact wet salted sheepsking (2.0mm) were
procured from Sichuan. After soaking, fleshing, and
dehairing with 1398 protease, the skins were used as
rdw materials. TML Chrome tanning agent (25.0% Cr,0O,
content, 33% bdsicity) wds procured from Mingfeng
CO., LTD in Chongging (China). Chemicals used for the
analysis were all analytical grade.

Preparation of Sodium Silicate

0.5 kg of silicon tetrachloride was slowly added
into 2.0kg of water and properly mixed. After silica gel
was formed, it was transferred into an oil bath and
heated at 110°C for about 4h. Until ammoniad test
showed no hydrochloric gas was reledsing from the
mixture, then the heating process was stopped.
Different dosage of sodium hydroxide was added into
the silicic acid meanwhile stirred at 80°C for 30min,
then sodium silicate with low modulus (modulus of
1.51), medium modulus (modulus of 2.31) and high
modulus (modulus of 3.15) were finally prepared.
(Modulus of these sodium silicates were tested and
calculated following d Chinese standard: GB/T 4209-
2008).

Preliminary Trials for Amount and Modulus of
Sodium Silicate in Swelling Process

Wet dehaired sheepsking were cut into even
pieces along the back line. For each pieces, weight (W,)
and thickness (T,) were noted and sodked with 150%
weight of water. 1%, 2%, 3%, 4%, 5% sodium silicdtes
with different modulus characters were then added
respectively. The swelling process was performed at
20°C for 6h under 10r/min rotational speed. After
draining and horsing, weight (W,) and thickness (T,)
were noted agdin. Reldtive thickness and weight
increase were calculated based on equations 1and 2:

MATERIALE S| METODE

Materiale

Produsul secundar tetraclorura de siliciu a fost
colectat de 1a Yong Xiang CO., LTD din Sichuan (China).
Pieile de odie compacte sarate umed (2,0 mm) du fost
achizitionate din Sichuan. Dupainmuiere, descarnare si
indepartarea parului cu proteaza 1398, pieile au fost
folosite ca materii prime. Agentul tanant pe baza de
crom TMP (cu 25,0% continut de Cr,0,, 33% bazicitate)
a fost achizitionat de |a Mingfeng CO., LTD din
Chongging (Chind). Toate produsele chimice utilizate
pentruanaliza au fost de calitdte analitica.

Prepararea silicatului de sodiu

S-au addugat incet 0,5 kg de tetraclorura de siliciu
in 2 kg de apa si s-au amestecadt bine. Dupa formarea
silicagelului s-a transferat pe bdie de ulei sis-aincalzit 13
110°Ctimp de aproximativ 4 ore. Procesul de incalzire a
fost oprit cand testarea cu amoniac a aratat ca
amestecul nu elibereaza gaz clorhidric. S-au addugat
diferite doze de hidroxid de sodiu in acidul silicic,
dmestecandu-se 13 temperatura de 80°C {imp de 30
min, dpoi s-a preparat silicatul de sodiu cu modul scazut
(modul de 1,51), cu modul mediu (modul de 2,31) sicu
modul ridicat (modul de 3,15). (Modulul acestor silicati
de sodiu a fost testat si calculdt conform unui standard
chinezesc: GB/T 4209-2008).

Teste preliminare pentru determinarea cantitatii si
modulului silicatului de sodiu in procesul de gonflare

Pieile de odie umede depdrate au fost tdiate in
bucati egdle, de-a lungul sirei spinadrii. S-au notat
greutatea (W,) si grosimea (T,) pentru fiecare bucata si s-
au Tnmuidt bucatile in apa la 150% din greutate. S-au
adaugat apoi 1%, 2%, 3%, 4%, 5% silicat de sodiu, 13
diferite valori ale modulului. Procesul de gonflare a avut
loc 1a 20°C timp de 6 h 13 viteza de rotatie de 10 r/min.
Dupa scurgere si uscare s-au notat din nou greutatea (W,)
sigrosimea (T,). Cresterea relativa a grosimii si a greutatii
afost calculata pe baza ecuatiilor 1si2:

Relative weight incredse (%) / Cresterea relativd a greutdtii (%) = 100 x (W,-W,)/W, (1)
Relative thickness increase (%) / Cresterea relativd a grosimii (%) = 100x(T,-T,)/T, (2)

The swelling effluents were collected and
proteoglycan concentration was meadsured following
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v

an anthrone-sulfuric acid method [13]. After a
standard hydrogen peroxide-hydrogen nitrate
digestion process [14], the spent liquor was tested for
Si" content with &n Optima 2100 ICP-AES tester
(Perkin EImer, American).

Wet Blue Preparation Process

Wet salted sheepskins were cut into two sides
dlong the backline. For one side, a enzyme unhairing
process (0.25% of 2709 protedse, 1.5% of
ammonium sulfate, and 0.2% of sodium sulfite,
bdased on salted hide weight), & sodium silicate
swelling process (5.0% of sodium silicate, based on
unhaired hide weight), a traditional pickling process
(pH 2.5), and a semi-chrome tanning process (4% of
chrome tanning agent, based on the pickled hide
weight) was carried out successively and taken as
samples prepared with new method. The other side
was prepared with a traditional liming (8% of lime
and 4% of sodium sulfide) and chrome tanning (8%
of chrome tanning agent) process. Samples for
analysis were taken from standard section. Effluents
from both swelling dnd chrome tanning process
were properly collected.

Analysis of Wet Blue Qualities

Shrinkage temperature, tensile strength and tear
strength were tested following the standard method
[15, 16], surface color was tested with an 8200 color
master (X-rite, American).

Analysis of Cr(lll) Distribution

Even pieces (0.5cmx0.5cm, 0.2cm of thickness) of wet
blue were cut from standard section, and thenthe grainside,
flesh side and core of the wet blue were separated with a
freezing microtome. After a digestion process, the Cr(lll)
distribution were investigated with an Optima 2100 ICP-AES
instrument (Perkin Elmer, American).

Analysis of Histological Properties

Histology properties were investigated with a JSM-
7500F scanning electron microscope (JEOL, Jdpan) at
5.0kv. Mednwhile, an accessoridl energy dispersive
spectrometer (EDS) was used to detect the silicon and
chrome content. The wet blue was cut into slices from
grdin side to flesh side with a freezing microtome.
Thickness of the slices were 50 um, samples were

baza de antrona-acid sulfuric [13]. Dupa un proces
standard de digestie cu peroxid de hidrogen-acid azotic
[14], efluentul a fost testdt pentru determinarea
continutului Si*’ cu un dparat de testare ICP-AES Optim3

2100 (Perkin EImer, SUA).

Procesul de tabacire a pieilor wet blue

Pieile de oaie sarate umed au fost taiate in doua parti
de-a lungul sirei spindrii. Una din cele doud parti a fost
supusa succesiv unor procese, dupa cum urmeaza: un
proces de indepartare a parului pe baza de enzime (0,25%
proteaza 2709, 1,5% sulfat de amoniu si 0,2% sulfit de
sodiu, raportat |3 greutatea pielii brute sarate), un proces
de gonflare cu silicat de sodiu (5,0% silicat de sodiu,
raportat Ia greutatea pielii deparate), un proces de piclare
traditional (pH 2,5) si un proces de tabdcire semicrom (4%
agent de tabacire cu crom, raportat la greutatea pielii
piclate) si s-du prelevat probe desemnate ca fiind
preparate cu metoda noua. Cealalta parte a fost tratata cu
un proces de cenusdrire traditional (8% var si 4% sulfura de
sodiu) si cu un proces de tabacire cu crom (8% tanant pe
baza de crom). Probele pentru analiza au fost prelevate din
sectiunea standard. Efluentii din procesele de gonflare si
tabacire cu cromaufost colectatiin mod corespunzator.

Analiza calitatii pieilor wet blue

Temperatura de contractie, rezistenta la rupere si
rezistenta la sfasiere au fost testate utilizand metoda
standard [15, 16], iar culodrea suprafetei a fost testata
cuinstrumentul ColorMaster 8200 (X-rite, SUA).

Analiza distributiei Cr(lll)

Bucati egale (0,5 cm x 0,5 cm, 0,2 cm grosime) de
piele wet blue au fost tdiate din sectiunea standard,
dpois-au separat partile de fata, de carne si de mijloc cu
un microtom cu congelare. Dupa un proces de digestie,
s-a investigat distributia Cr(lll) cu un instrument
Optima 2100 ICP-AES (Perkin Elmer, SUA).

Analiza proprietatilor histologice

Proprietatile histologice au fost investigate cu un
microscop electronic de baleidj JSM-7500F (JEOL, Japonia),
I3 5 kv. In péaralel, s-a utilizit un spectrometru cu energie
dispersiva (EDS) pentru a detecta continutul de siliciu si
crom. Pieled wet blue a fost taiata in straturi din partea de
fatd si partea de carne cu un microtom cu congelare.
Grosimea straturilor a fost de 50 um; s-au colectat probe |3
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collected between every 300um. After air dried for 24hs,
the character of collagens was studied with an SPM 9600
atomicforce microscope (SHIMADZU, Japan).

Analysis of Spent Liquor

COD,, total solid content and chrome content of
effluents form both swelling and chrome tanning
process were analyzed following standard procedures
[17]. The effluents were diluted for 100 times with
distilled water then standing for 2hs, then turbidity

were tested with 8 WGZ-2000 turbidity meter
(scientificequipment co., LTD., China).

RESULTS AND DISSCUSSIONS

Effect of Modulus on Proteoglycan Removing Ability

140 -

100

Polysaccharide Concentration (mg/mL)

Concentratia de polizaharide (mg/mlL)

fiecare 300 um. Dupa uscare |a der timp de 24 de ore, -3
studiat natura colagenului cu un microscop de forta atomica
SPM 9600 (SHIMADZU, Japonia).

Analiza efluentilor

S-au analizat CCO,, continutul de solide totale si
continutul de crom din efluenti atat de |a procesul de
gonflare, cat si de 13 cel de tabacire cu crom, in
conformitate cu procedurile standard [17]. Efluentii au
fost diluati de 100 de ori cu apa distilata, s-au lasat timp
de 2 h, dpoi s-a testat turbiditatea cu un turbidimetru
WGZ 2000 (Scientific Equipment co., LTD., China).

REZULTATE SI DISCUTII

Influenta modulului asupra capacitatii de
indepartare a proteoglicanilor

low modulus /modul mic

high modulus /modul mare

T | E— T

1% Y0

20
o

4% 5%

Sodium silicate dosage

Doza de silicat de sodiu

Figure 1. Effect of modulus on proteoglycan concentration in swelling effluent
Figura 1. Influenta modulului asupra concentratiei de proteoglicani din efluentul de gonflare

As we know, removing the inter-fibrillar
substances is one of the most important purposes of
swelling process. Usually, inter-fibrillar substances
removing ability is indicated by the proteoglycan
concentration in swelling effluent [18]. Figure 1
shows that, after the swelling process, the
proteoglycan was apparently removed from
collagen fiber. Furthermore, an obvious relation
between modulus and proteoglycan removing
ability was also shown. The lower the modulus, the
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Dupa cum se stie, indepartarea substantelor
interfibrilare este unul dintre cele mai importante
obiective ale procesului de gonflare. De obicei,
capacitatea de indepartare a substantelor inter-
fibrilare este indicata prin concentratia de
proteoglicani din efluentul de gonflare [18]. Figura 1
arata ca, dupa procesul de umflare, proteoglicanii du
fost aparent indepartati din fibra de colagen. Mai mulg
decat atat, a fost demonstrata o relatie evidenta intre
modul si capacitatea de a indeparta proteoglicanii. Cu
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better the proteoglycan removing ability was
provided. On the contrary, poorer values were
performed by sodium silicates with higher modulus

properties.

Sodium silicate contention (g/L)

cat este mai mic modulul, cu atat mai buna este
cdpacitatea de indepartare a proteoglicanilor.
Dimpotriva, valori mai slabe au fost obtinute utilizand
silicati de sodiu cu valori mai mari ale modulului.

High Modulus / modul mare

I Medium Modulus / modul mediu
i Low Modulus / modiul mic

i
§
Lol x4 | S5 |
T

4% 5%

Sodum silicate dosage

Do

zZades

ilicat de sodiu

Figure 2. Effect of modulus on silicon absorptivity
Figura 2. Influenta modulului asupra absorbtiei de siliciu

Figure 2 showed a distinct relation between
modulus and silicon absorptivity. In the spent liquids,
the higher the modulus, the more sodium silicate
remained in the effluent. Based on Junan's research, in
sodium silicate solution, basic tetrahedron structure
units will be formed with silicon and oxygen atoms.
Polymer with chain-like, ring-like or more complicated
structures chdracters at different polymerization
degrees will be formed with these units. Moreover, the
higher the modulus, the higher the polymerization
degree was presented, meanwhile larger polymer was
formedinthe solution (Figure 3) [19].

Figura 2 arata o relatie distincta intre modul si
absorbtia siliciului. Tn efluent, cu cat modulul este mai
mare, cu atat mai mult silicat de sodiu ramane in
efluent. Pe baza cercetarii lui Jundn, unitati de baza cu
structura de tetraedru se formeaza cu atomi de siliciu si
oxigen in solutie de silicat de sodiu. Cu aceste unitati se
formeaza polimeri cu structuri de tip Iant, inel sau cu
structuri mai complicate, 13 diferite grade de
polimerizare. Mai mult decat atat, cu cat este mai mare
modulul, cu atat mai mare este gradul de polimerizare,
n solutie formandu-se un polimer mai mare (Figura 3)
[19].

Figure 3. Relation between aggregation morphology and the modulus of sodium silicate
(Left - Right; Low modulus — High modulus) [19]
Figura 3. Relatia dintre morfologia de agregare si modulul silicatului de sodiu
(stanga - dreapta; modul mic - modul mare) [19]

As a material with semipermeable membrane- Pielea fiind un material cu proprietati asemanatoare

like properties, chemicals will selectively penetrate
the hides. Therefore, for the sodium silicate with
lower modulus properties, it was easier to penetrate

cu cele ale unei membrane semipermeabile, produsele
chimice o vor penetra selectiv. Prin urmare, silicatul de
sodiu cu modul scazut a penetrat mai usor fasciculele de
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through fiber bundles during the swelling process.
However, for those ones with higher modulus
properties, penetration process seems harder and
more swelling agents remained in the effluents.

fibre 1n {impul procesului de gonflare. Cu toate acested,
pentru silicatul cu valoriridicate dle modulului, procesul de
penetrdre pare mai greu si ramane o cantitate mai mare de
agent de gonflarein efluenti.

Effect of Modulus on Swelling Ability Influenta modulului asupra capacitatii de gonflare

Table 1: Swelling Ability of Sodium Silicate with Different Modulus
Tabelul 1: Capacitdtea de gonflare a silicatului de sodiu Ia diferite module

Relative weight incredse (%)
Crestere relativd a greutdtii (%)
Low modulus

Modul mic
Effluent pH
pH-ul efluentului

18.67 21.89 27.32 32.90 31.10

10.87 11.53 11.75 12.18 12.33

Relative thickness increase (%)

Crestere relativd a grosimii (%) Sk 12.42 4 AU

Relative weight increase (%)
Crestere relativd a greutdtii (%)

16.92 19.56 20.30 21.86 23.12

High modulus
(3.15)

Effluent pH
pH-ul efluentului

There was a significant relation between modulus
and swelling properties, including relative weight
incredse, relative thickness increase and pH value of
the effluent (Table 1). Obviously, the higher the
modulus, the lower the pH value, and the smaller
reldtive weight and thickness incredase were shown.
Furthermore, when the dosage was up to 5%, pH value
of the swelling system increased {o 12.33, which was
dlmost similar with the traditional liming system
(pH=12.5) [20]. Meanwhile, at this modulus and
concentration conditions, relative weight and thickness
increase showed the highest value.

According to Greenberg's resedrch [21], thereis a
certdin charge balance (equation 3) in sodium silicate
solution:

10.45 10.93 11.08 11.11 11.13

A existat o reldtie semnificativa infre modul si
proprietatile de gonflare, inclusiv cresterea relativa a
greutatii, cresterea relativa a grosimii si valoarea pH-
ului efluentului (Tabelul 1). Evident, cu cat modulul este
mai mare, cu atat mai mica este valodrea pH-ului, cat si
cresterea relativa a greutatii si grosimii. Mai mult decat
atat, atuncicand doza a fost de pana la 5%, valoarea pH-
ului sistemului de gonflare a crescut 1a 12,33, valoare
aproape similara cu cead din sistemul traditional de
cenusarire (pH=12,5) [20]. Intre timp, in aceste conditii
de modul si concentratie, cresterea relativa a greutatii
sigrosimii a aratat cea maimare valoare.

Conform cercetarilor lui Greenberg [21], exista un
anumit echilibru de incarcare (ecuatia 3) in solutia de
silicat de sodiu:

[N&"]+[H10 [OH]+[H,SiO, ]+2[H,SiO,] (3) [21]
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In the alkaline environment [H+] can be neglected.
Then we can see if [N3'] is improved meanwhile [H,SiO, ]
and [H,SiO,] is reduced, the [OH] will be improved in
sodium silicate solution. In other words, it means
alkalinity of sodium silicate solution will be promoted if
the molar ratio of Na,0:SiO, turns to a bigger value.

According to the Donnan equilibrium theory, the
swelling process is controlled by dissociable but
impermedble chemical groups in collagen fibers [20].
In an alkaline environment, the swelling will happen
only if the inner diffusible ion concentration is higher
than outside. Sodium silicate with lower modulus
dlways shows a higher pH value. Thus, sodium silicate
with low modulus is capable of providing more [OH],
meanwhile, more acidic amino acid will dissociate and
ion concentration difference as well as the osmotic
pressure is increased to a higher value. As a result, a
better swelling property was shown. As we know, an
excess hydrolysis will be performed to collagen, if the
pH value is higher than 12.5. This is the last thing we
want to see. Therefore, in this study, sodium silicate of
low modulus and 5% of hide weight was considered as
an optimized swelling condition.

Fiber Opening Ability of Sodium Silicate

Figure 4. SEM images of cross section of swelling hide (1

in mediul 3lcilin, [H'] poate fi neglijat. Apoi, putem
vedea dacd [Na'] se imbunatateste, in timp ce [H.SiO,] si
[H,Si0,] scad, [OH] se imbunatateste Tn solutie de silicat de
sodiu. Cu alte cuvinte, aceasta inseamna ca alcalinitatea
solutiei de silicat de sodiu va fi sustinuta daca raportul molar
Na,0:SiO, djunge I3 o valodre madimare.

Conform teoriei echilibrului d lui Donnan, procesul
de gonflare este controlat de gruparile chimice disociabile,
dar impermedbile, din fibrele de coldgen [20]. Intr-un
mediu alcalin, gonflarea va avea loc numaiin cazul in care
concentratiad de ioni de difuziune este mai mare in interior
decat in exterior. Silicatul de sodiu cu modul mai mic are
intotdeauna o valodre mai mare a pH-ului. Astfel, silicatul
de sodiu cu modul scazut poate furniza mai mult [OH], in
timp ce un aminodcid cu aciditate mai mare se va disocia,
iar diferenta de concentratie a ionilor, precum si presiunea
osmotica, djung |a o valoare mai mare. Ca urmare, a fost
demonstrata o proprietate de gonflare mai buna. Dupa
cum se stie, va avea loc hidroliza excesiva a colagenului,
daca valoarea pH-ului este mai mare decat 12,5. Acest
lucru nu este de dorit; prin urmare, in acest studiu s-a
considerat optima pentru gonflare utilizarea silicatului de
sodiu cu modul scazut, 1a 5% din greutatea pielii.

Capacitateasilicatului de sodiu de a deschide fibrele

: sodium silicate swelling, 2: control; A: x100, B: x250)

Figura 4. Imagini SEM ale pieilor in sectiune transversala (1: gonflare cu silicat de sodiu, 2: martor; A: x100, B: x250)

Scanning electron micrographs show that, for the
sample processed with sodium silicate, more “hollow
spaces” were provided between fiber bundles which is
similarto the results of previous research (Figure 4 - 1A,
2A). These “hollow spaces” were caused by the inter-

Microgrdfiile electronice aratd ca in cazul probei
prelucrata cu silicat de sodiu au apdrut mai multe ,,spatii
goale” intre fasciculele de fibre, in concordanta cu
rezultatele cercetarilor anterioare (Figura 4 - 1A, 2A).
Aceste ,spatii goale” au fost cauzate de procesul de
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fibrillar substances removing process [18]. It is dlso an
evidence for the fact that the fiber bundles were fully
opened withthe sodium silicate swelling agent.

Quality Data of the Wet Blue

eliminare a substantelor interfibrildre [18]. De dsemened,
dcedstd este o dovadd a deschiderii complete a fasciculelor
defibre cuagentul de gonflare silicat de sodiu.

Datele privind calitatea pieilor wet blue

Table 2: Properties of the wet blues
Tabelul 2: Proprietatile pieilor wet blue

New method

Noua metodd 105.2¢1.5  33.9£1.7

Chinese standard: QB
1873-2004
Stdnddrd chinezesc:
QB 1873-2004

= 100 = 15

* L: “+” brighter, “-” darker; d: “+” more red, “-” more green; B: “+” more yellow,

“

*L: “+” mai luminos, “-” mai intunecat; a: “+” mai rosu,

Table 2 indicates that the mechanical properties
and thermal stability of the wet blue presented proper
values due to the cooperation between silicon and
chrome [22]. Meanwhile quality standard for shoe upper
leather were dlso met. Moreover, compared with the
control, better tensile strength and tear strength were
obtained by the new method. In dddition, because of the
reduction of dosage of chrome agent, surface color
showed a lighter value. Therefore, in aspect of leather
qualities, sodium silicate prepared with silicon
tetrachloride can be usedin leatherindustry.

Cr(lll) Distribution in the Wet Blue

Chrome Contention(mg/g)

Continut crom (mg/g)

39.5+#1.5 35.242.0  79.2+0.6 -3.1+0.1 0.54+0.3

= 35 25-60 = = =

“_n

more blue.
“-” mai albastru.

" ”w “,”n
- +

mai verde; B: mai galben,

Tabelul 2 indica faptul ca proprietatile mecanice si
stabilitatea termica a pielii wet blue au prezentat valori
ddecvate ca urmare a cooperarii dintre siliciu si crom
[22], indeplinindu-se si cerintele standardului de calitate
pentru fete de incaltaminte din piele. Mai mult decat
atat, In comparatie cu proba martor, s-au obtinut o
rezistenta la rupere si o rezistenta |3 sfasiere mai bune
utilizand noua metod3. Tn plus, din cauza reducerii dozei
agentului pe baza de crom, suprafata d prezentat o
culoare mai deschisa. Prin urmare, in ceea ce priveste
calitatea pielii, silicatul de sodiu preparat din tetraclorura
desiliciu poate fifolositin industria pielariei.

Distributia Cr(lll) in pielea wet blue

[] New method / Metoda noua
[ Traditional method / Metoda tradifionala

1

Grain Side

Fapa

Core Flesh Side

Spalt Carne

Figure 5. Cr(lll) distribution in the wet blue
Figura 5. Distributia Cr(lll) in pielea wet blue
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First of all, due to the reduction of chrome dpplication,
chrome content in the wet blue which was prepared with
new method was obviously less than control (Figure 5).
Furthermore, compared with the traditional method, the
Cr(lll) was more equally distributed.

Histological Properties of the Wet Blue

in primul rand, din cduzé reducerii cantitatii de crom,
continutul de crom in pielea wet blue tabdacita utilizdnd
noua metoda a fost, evident, mai mic decat cel din proba
martor (Figura 5). Mai mult decat atat, in comparatie cu
metoda traditionald, Cr(lll) a fost distribuit mai omogen.

Proprietatile histologice ale pielii wet blue

18 G

Figure 6. SEM and EDS images of the wet blue
(1: wet blue obtained from new method, 2: control; A: x250, B: x2000, C: EDS spectra)
Figura 6. Imagini SEM si EDS ale pieilor wet blue
(1: wet blue obtinut prin noua metoda, 2: martor; A: x250, B: x2000, C: spectre EDS)

Figure 6 indicated that the histological differences
between sample and control were obvious. For the wet
blue prepared by new method, fiber bundles in sémple
were hedvier and thicker. Mednwhile, larger distances
were also shown between these fiber bundles. More
tightening and compact characters could be
discovered. The dppearance of the wet blue also
presented a full and compact property [23]. Both silicon
and chrome were detected through EDS analysis, which
indicated the sodium silicite penetrated the hide

Figura 6 a indicat ca du existat diferente
histologice evidente intre prob& si martor. in cazul pielii
wet blue tabacite utilizand metoda noug, fasciculele de
fibre din proba au fost mai grele si mai groase. Au
aparut, de asemenea, distante mai mari intre dceste
fascicule de fibre. S-a observat un caracter mai strans si
compact. Aspectul pielii wet blue a prezentat, de
asemenead, plinatate si un caracter compact [23]. S-au
detectat siliciul si cromul prin analiza EDS, care a indicat
faptul ca silicatul de sodiu a patruns in piele prin
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through swelling, and still remained after pickling and
tanning process.

00

500.00 nm 1,00:100um0

48.2

gonflare sia ramas in piele dupa procesele de piclare si
tabacire.

[nm] ’i B.
A-B

0.00 514.88 [nm]

0.00 484.26 [nm]

Figure 7. AFM images of the wet blue
(1: wet blue obtained from new method, 2: control; A: procolldagen images, B: D-period)
Figura 7. Imagini AFM ale pieilor wet blue
(1: wet blue obtinut prin noua metoda, 2: martor; A: imagini procolagen, B: perioada D)

Table 3: D-period in each layer in wet blue
Tabelul 3: Periodda D in fiecare strat din pieled wet blue

First layer (grain side)
Primul strat (fata)

56.88+2.31

52.89+0.93

Third layer
Al treiled strat

52.24+1.05

51.94+0.61

Fifth layer (flesh side)
Al cinciled strdt (cdrne)

Based on the Schmitt model, there are cross
stridtions with 67nm length in microfibrils, dlso called
'1/4 stagger' or 'D-period'. The cross stridtions were
clearly shown on the AFM images of both sample and
control (Figure 7). Furthermore, Table 3 shows that the
D-period of microfibrils in edach layer of the wet blue
presented a similar value compared with the control. It
indicated that no obvious collagen structural damage
was caused by the new method.

Revista de Pielarie Incdltdminte 15 (2015) 1

54.76+0.83

55.68+1.03

Pe bdza modelului Schmitt, du existat striatii
transversale cuolungime de 67 nmin microfibrile denumite,
de asemenea, ,dispunere esalonata” sau ,perioadda D”.
Striatiile transversale au dparut in mod clarin imaginile AFM
atat 1a proba, cat si la martor (Figura 7). Mai mult, Tabelul 3
arata ca perioada D a microfibrilelor din fiecare strat al pielii
wet blue a prezentat o valoare similarda comparativ cu
martorul. Acest lucru a indicat ca noua metoda nu a cauzat
deterioraristructurale evidente ale colagenului.
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Pollution Load from Swelling and Tanning Process

procesele de gonflare si tabacire

Table 4: Environmental impact of new method
Tabelul 4: Impactul noii metode asupra mediului

Chrome content

Continut in crom - - 1396163 3207191
(mg/L)
TS
Solide totdle 2312444 3068+36 147452 2219494
(mg/L)

Incircarea cu poluanti a efluentilor rezultati din

Table 4 shows that, compared with traditional
ledther making process, the environmental influence of
the new method were obviously reduced, in terms of a
lower chemicdl oxygen demand (COD,,), a lower total
solid content (TS) and a lower turbidity of both swelling
andtanning effluents.

As we know, the solubility of sodium silicate is
much better than lime. Obviously, for the swelling
effluents, the TS and turbidity reduction was mainly
caused by the solubility difference. But for the tanning
effluents, the TS and turbidity difference was mainly
due to the tanning effect of silicon agent, which
enhanced the mechanical strength of collagen fibers.
Therefore, during pickling and tanning process, the
fibers were not reledsed form hides and less leather
fiber was found in the tanning effluent. A more clear
effluent was obtdined from the new ledather making
process.

CONCLUSIONS

A polysilicon byproduct-silicon tetrachloride was
hydrolyzed and alkalized successfully, and then
sodium silicate was properly prepared. Swelling
ability of the sodium silicate was also studied. A new
process for wet blue preparation was carried out.

Tabelul 4 arata cd, in comparatie cu procesul
traditional de tabacire a pielii, impactul noii metode
dsupra mediului a fost redus in mod evident, in ceea ce
priveste consumul chimic de oxigen mai scazut (CCO,,),
continutul mai mic de solide totale (TS) si o turbiditate
mai mica a efluentilor de gonflare si de tabacire.

Dupa cum stim, solubilitatea silicatului de sodiu
este mult mai buna decat ced & varului. in mod evident,
pentru efluentii de |a gonflare, reducereda TS si a
turbiditatii a fost cauzata in principal de diferenta de
solubilitdte. Dar pentru efluentii de la tabacire, diferenta
de TS si turbiditate s-a datorat in principal efectului
tanant al agentului pe baza de siliciu, care a sporit
rezistenta mecanica a fibrelor de colagen. Prin urmare, in
timpul proceselor de piclare si tabacire, fibrele nu au fost
eliberate din piele, iar in efluentul de la tabacire au fost
gasite mai putine fibre de piele. Din noul proces de
tabacire a pielii a rezultat un efluent mailimpede.

CONCLUZII

Un produs secundar al siliciului policristalin -
tetraclorura de siliciu - 3 fost hidrolizat si dlcalinizat cu
succes, apoi s-a preparat silicatul de sodiu in mod
corespunzator. S-a studiat, de asemenea, capacitatead de
gonflare a silicatului de sodiu. S-& dezvoltat un nou
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Properties of the wet blue and environmental
impact of the new process were also studied. The
results showed that swelling ability of these silicate
agents were distinctly related with their modulus.
The lower the modulus, the better the swelling
ability was shown, in terms of d higher relative
weight and thickness increase, a better
proteoglycan removal and a better silicon
dbsorptivity. Fiber bundles were fully opened while
using 5% of low modulus sodium silicate as swelling
dgent. For the wet blue prepared by new method
(half of the chrome salt), an equally qualitative data
was shown compared with control. Meanwhile, a
lighter surface color, a less and equally distributed
Cr(lll) were also detected in the wet blue. More
compact fiber bundles were shown on the SEM
imdges. No obvious damage was presented in
tropocollagen fiber structures through AFM
analysis. Furthermore, compared with the
traditional process, COD, total solids and turbidity
data of both swelling and tanning effluent provided
a lower value. The results could provide a feasible
way for silicon tetrachloride recycling, also provide
valuable references for cledan production of leather
industry.
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SPATIUL EUROPEAN AL CERCETARII

APEL ERA-NET SMART GRIDS PLUS

"q Smart Grids Plus

ERA-Net

n cadrulinitiativei ERA-Net Smart Grids Plus s-3 lansat dpelul pentru propuneri de proiecte trinsnationale |3 nivel
european pentru retele inteligente (smart grids). Consortiile de cercetdre europene sunt invitate sa aplice cu schite de
propuneride proiecte (project outline) pana |3 data de 8 aprilie 2015, 14:00 CET.

Aceasta initiativa va oferi, pe langa finantarea pentru proiecte, follow-up avansat si inovativ, monitorizare si
activitati de transfer, contribuind astfel Ia crearea unei comunitati de cunoastere - ERA-Net Smart Grids Plus Knowledge
Community - cdre sa djute |a dezvoltarea capacitatii de scalabilitate si replicare 1a nivel europedn a retelelor inteligente
(smart grids).

Scopul apelului

ERA-Net Smart Grids Plus este un apel comun de programe de finantare din 20 de tari si regiuni din Europa, co-
finantat de Comisia Europeand in cadrul programului de cercetare si inovare al Uniunii Europene - Horizon 2020 (topic
LCE-18-2014, ERA-Net Co-fund). Scopul general al dpelului ERA-Net Smart Grids Plus este sa faciliteze schimbul de
cunoastere intre initiativele europene dedicate retelelor inteligente (smart grids) prin promovarea si finantarea
proiectelor comune. Bugetul alocat este de dproximativ 40 milioane de euro.

Calendar

Lansare dpel: 30ianuarie 2015

Eveniment de lansare ERA-Net Smart Grids Plus: 12—13 martie 2015, Viena, Austria
Perioada de consiliere: 23 martie 2015 - 21 aprilie 2015

Inchidere depunere dplicétii cu schitd de proiect (project outline): 8 aprilie 2015, 14:00 CET
Deschidere depunere aplicatiicomplete cu propuneri proiecte: 9 aprilie 2015

Inchidere depunere &plicitii complete cu propuneri de proiecte: 2 iunie 2015, 14:00 CET
Data preconizata pentruinceperea proiectului: 1 februarie 2016 — 1 aprilie 2016

Mai multe informatii: http.//uefiscdi.gov.ro; http://www.eranet-smartgridsplus.eu/research-calls/

PRIMA CERERE DE EXPRIMARE A INTERESULUI: CERCETATORI — GRUPA DE FUNCTII IV

Aceastd prima cerere de exprimare a interesului are ca scop sa se creeze o baza de date cu candidati din care
urmeaza sa se recruteze agenti contractualiin grupa de functii IV pentru a furniza capacitati suplimentare in domeniul
cercetarii Tn cadrul Comisiei Europene si, in special, in cadrul Centrului Comun de Cercetare (Join{ Research Centre,
JRC).

JRCva consulta baza de date si va selecta candidatii care urmeaza sa fie invitati 13 testul (testele)de competenta si
lainterviu(ri). Majoritatea contractelor vor viza ocuparea unuiloc de munca in urmatoarele locatii dle JRC:

Institutul pentru Materiale de Referinta si Masuratori (IRMM) din Geel, Belgia

Institutul pentru Elemente Transuranice (ITU) din Karlsruhe, Germania

Institutul pentru Energie si Transport (IET) din Petten, Tarile de Jos
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Institutul pentru Protectia si Securitatea Cetatenilor (IPSC) din Ispra, Italia
Institutul pentru Mediu si Durabilitate (IES) din Ispra, Italia

Institutul pentru Sanatate si Protectia Consumatorilor (IHCP) din Ispra, Italia
Institutul pentru Studii Tehnologice Prospective (IPTS) din Sevilla, Spania
Directia de Coordonare & Sustinerii Politicilor (PSC) din Bruxelles, Belgia
Unitatile atasate Directorului-General Adjunct din Bruxelles/Ispra

Directia pentru Gestionarea Situluide 13 Ispra (ISM), din Ispra, Italia

Natura sarcinilor

Agentii contractuali din domeniul cercetarii isi vor exercita sarcinile ca membri ai unui colectiv de cercetare sub
supravegherea unui cercetator stiintific cu calificari superioare.

Sarcinile potinclude tratarea unor probleme referitoare, de exemplu, la:

- activitated de laborator

-modelizarea sisimularea

-eldbordred de programe informatice

-analiza politicilor

- proiectdrea si executarea de experiente si de proiecte stiintifice si tehnice

- asigurarea disponibilitatii informatiilor si datelor stiintifice de ultima ora in sprijinul programelor europene de
cercetare

-furnizarea unei baze stiintifice solide pentru sustinerea elaborarii politicilor

-redactared, publicared siprezentarea de rapoarte, articole si texte de conferinte stiintifice

-sprijinirea activitatilor legdte de gestionarea si monitorizarea utilizarii rezultatelor sia diseminarii acestora

- sprijinirea tuturor activitatilor legate de supravegherea bunelor practici in unitatile de productie, laboratoare si
clinici

-intretinerea contactelor cu autoritatile nationale siregionale responsabile cu aspecte din domeniul cercetarii din
Uniunea Europeana

- participarea la comisii de evadluare a proiectelor stiintifice

-identificarea expertilor sia membrilor de comisii din domeniul cercetarii

Conditii de eligibilitate referitoare la studii/experienta

Sadetina un nivel de studii corespunzator:

(3) unui ciclu incheiat de studii universitare de minimum trei ani atestat printr-o diploma si unei experiente
profesionale de minimum cinci aniintr-unul dintre domeniile enumerate maijos sau

(b) unei diplome de doctorat intr-unul dintre urmatoarele domenii: inginerie agricola, agronomie, biochimie,
biologie, chimie, stiinte informatice, ecologie, economie, stiinte educationale, inginerie, stiintele vietii, stiintele
materialelor, matematica, stiinte medicdle, meteorologie, nanotehnologie, nanobiotehnologie, stiintele naturii,
stiintele nutritiei, ocednografie / stiinte marine, farmacie, stiintele mediului, silvicultura, geografie, geologie, stiinte
hidrologice, fizica, stiinte politice, psihologie, stiinte sociale, statistica, medicina veterinara.

Maimulte informatii: https://ec.europa.eu/jrc/en/working-with-us/jobs/vdcdncies/function-group-iv-resedrchers

APEL COFASP 2015

in d3td de 16 februdrie 2015 s-3 l3nsat cel de 3l doiled &pel in cidrul proiectului “Cooperdred in pescuit,
acvaculturd siprocesarea fructelor de mare” (COFASP).

Leather and Footwear Journal 15 (2015) 1




Tematica

Consortiile interesate pot aplica Tn tematica: optimizarea resurselor, cartografierea si reducerea amprentei
ecologice, sustenabilitatea mediului Tn cazul acvaculturii, procesarea pestelui si a fructelor de mare si interactiunea cu
alte ramuri de productie, in cadrul a trei domenii sectoriale de cercetare precum si a unui domeniu trans-sectorial.
Propunerile trebuie sa fie structurate in jurul uneia sau mai multor sub-teme listate in cadrul fiecarui domeniu sectorial
de cercetare.

Cuvinte cheie: cartografiere, model, productia de alimente din peste, evaluarea ciclului de viata, consumul de
apa; tehnologie de tratare @ apei; cresterea eficientei apei/hraneiin dcvacultura.

Pre-inregistraread este obligatorie si trebuie finalizata pana |a data de 15 aprilie 2015 pana [d 13.00 CET.

intreaga propunere trebuie depusd panid pe didtd de 17 iunie 2015 pana 13 13.00 CET.
Bugetul Romaniei pentru dcest dpel este de 500.000 euro.

Maimulte informatii: http://uefiscdi.gov.ro

APEL M-ERA.NET 2015

A fost deschis dpelul pentru proiecte de cercetare fransnationale de coldaborare in domeniul stiintei si ingineriei
materialelor, in cadrul proiectului international M-ERA.NET. M-ERA.NET este o retea europeana de organizatii de
finantare publice si programe de finantare din domeniul stiintei si ingineriei materidlelor, creata pentru beneficiul
industriei europene si al societatii.

Apelul este finantat din fondurile nationale ale tarilor/regiunilor participante care sprijind implicarea in proiecte
comune de cercetare. Institutiile care aplica pentru finantare trebuie sa fie eligibile conform regulilor nationale de
finantare ale tarilor din care fac parte. Pot participa parteneri de tipul: companii (IMM-uri, intreprinderi mari),
organizatii de cercetare (institute de cercetare, universitati etc.).

Consortiul va cuprinde cel putin trei institutii din doua tari (din care o tara europeana) participante la apel.
Echipe de cercetare din tari care nu participa |a dpelul comun pot participa cu fonduri proprii.

Proiectele vor fifinantate pe o perioada de maximum 3 ani.

Procedura de aplicare consta din doua etape: pre-propunere si propunere findla. Data limita pentru depunerea
pre-propunerilor este de 9iunie 2015 (12.00, pranz, ora Bruxelles).

Maimulte informatii: https://www.m-erd.net/joint-cdll-2015

APEL WATERWORKS 2014 ERA-NET COFUND

n cadrul JPI Water - WiterWorks 2014 ERA-NET Cofund & fost Iansat dpelul pentru proiecte europene comune de
cercetare in domeniul apelor 'Research and Innovation Developing Technological Solutions and Services for Water
Systems'.

Scopul apelului este de a sustine proiecte de cercetare care vizeaza dezvoltared de noi concepte, evaluarea
riscurilor, dtingerea eficientei costurilor si imbunatatirea calitatii vietii, contribuind astfel 13 abordarea provocarilor
europene dindomeniul dpelor.

Sunt asteptate propuneride proiecte de dezvoltare tehnologica de solutii si servicii inovative pentru:

e {rataread, reutilizared, reciclarea si desalinizaread apei;
e managementul resurselor de apa;
e diminudredimpactului evenimentelor extreme (inundatii si secete).

Echipele de cercetdre care dplica pentru findntare se supun criteriilor de eligibilitate nationale, specifice tarilor din
carefac parte. Vor fifinantate doar proiecte transnationale.

Revista de Pieldrie Incaltdminte 15 (2015) 1




Pot participa echipe de cercetare din organizatii de cercetare (universitati, institute de cercetare efc.) siintreprinderi.
Fiecare consortiu trebuie sa cuprinda cel putin 3 echipe de cercetare, din minim 3 tari participante la apel.

Depunerea propunerilor de proiecte se va face in doua etape. Termenul limita pentru depunerea pre-propunerilor
de proiecte este 04 mai 2015 (17:00 CET), idr termenul limitd pentru depunered propunerilor de proiecte este 14
septembrie 2015 (17:00 CET).

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

APEL AAL 2015

A fost deschis dpelul transnational pentru propuneri de proiecte in parteneriat international, in cadrul
Programului AAL cu tema , Living Actively And Independently At Home”.

Apelul 2015 al Programului AAL are drept scop finantarea dezvoltarii de solutii inovative bazate pe TIC in cadrul
varsta sa trdiasca:

* Independent cat mai mult timp, ceea ce inseamna ca necesita cat mai putin posibil djutor (profesional), si
cu posibilitatea de a alege si a controla deciziile, echipamentele si dsistenta disponibila;

e Activin sensul de d ramane responsabili de propriile lor vieti si de a participa in societate in modul in care
isidoresc.

Prioritatea cheie pentru aceste proiecte ar trebui sa fie de a oferi si sustine solutii bazate pe TIC, care pot sprijini
adultii maifin varstain casele lor prin:

* Integrdred tehnologiilor existente sdu dezvoltdared de tehnologii si infrastructuri usor de utilizat,
dccesibile sidurabile care abordeaza o gama larga de nevoi;
» Solutii cu un potential ridicat de a fi comercializate si scalabile.

Apelul este finantat din fonduri europene si fonduri nationale ale tarilor participante care sprijind participarea in
proiecte comune de cercetare. Institutiile care aplica pentru findntare trebuie sa fie eligibile conform regulilor
nationale de finantare ale tarilor din care fac parte.

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

Termenul limita pentru trimitered propunerilor este 28 mai 2015, 17h00 CET (Central European Time).

Mdi multe informatii: http://www.ddl-europe.eu/get-involved/cdll-2015/

Apel ERA-MIN ERA NET - 2015

S-a lansat al treiled apel comun transnational, in cadrul proiectului ERA-MIN ERA NET, pentru proiecte de
cercetare transnationale pentru a sprijini o aproviziondre durabild si responsabild a resurselor primare din Europa.
Termenullimita pentru depunerea proiectelor este 19 mai 2015 ora 17:00 CEST.
Consortiul ERA-MIN ERANET aloca un buget de 6.750.000 euro pentru al treiled dpel lansat.
Apelul abordeaza toate aspectele legate de lantul valoric al materiilor prime non-energetice, grupate in trei arii
tematice:
e Resurse primare;
* Resursesecundare (reciclare);
« TInlocuired materidlelor critice.

Mdimulte informdtii: http://www.erd-min-eu.org/dbout/erd-min-joint-cdll
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PREANUNT APEL BiodivERsA 2015

€ ) biodivers

BiodivERsA ERA-Net dre placerea sa anunte lansarea urmatorului dpel de proiecte cofinantat de Comisid
Europeana. Acestd va acoperi urmatoarele doua teme:

Tema 1: Intelegerea si mdndgementul dindmicii biodiversitatii solurilor si sedimentelor pentru & imbun&tati
functionarea ecosistemelor sifurnizarea de servicii ecosistemice.

Tema 2: Intelegerea si méndgementul dindmicii biodiversitatii din terenuri, rauri si zone marine (conectivitite
habitat, infrastructuri verzi si albastre, naturalizared oraselor) pentru a imbunatati functionarea ecosistemului si
furnizarea serviciilor ecosistemice.

Apelul este planificat sa fie lansat in mai 2015, cu o data de inchidere lainceputul lunii noiembrie 2015.

Bugetul global indicativ pentru acest dpel este de cca. 30 milioane de Euro.

Echipele de cercetare vor fi invitate sa formeze consortii de cercetare transnationale cu echipe din minim 3 tari
participante I3 apel.

Propunerile de proiecte de cercetare vor fi evdludte pe criterii de excelenta stiintifica si relevanta
politicd/implicarea stakeholderilor. De asemenea, este de asteptat ca valodrea europeana ddaugata a proiectelor care
potinclude OCT'ssi OR's sa fie demonstrata in mod clar.

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

CEA DE-A SASEA EDITIE A PROGRAMULUI DE BURSE NATIONALE ,,PENTRU FEMEILE DIN STIINTA”

UNESCO - L'Oréal lanseaza pentru al saselea an consecutiv programul de burse nationale ,,Pentru femeile din
stiinta”. Programul, devenit deja o traditie si in Romania, va oferi in continuare sprijin comunitatii stiintifice locale prin
acordared a doua burse pentrutinere cercetatoare din aria Stiintelor Vietii si aria Stiintelor Fizice.

Valoarea unei burse este de 42.000 lei, iar programul se adresedza cercetatoarelor din Romania cu varsta de
maxim 35 de ani, care fie sunt doctorande, fie au obtinut titlul stiintific de doctor si urmeaza un program de pregatire
postuniversitara in cadrul uneiinstitutii dcreditate de invatamant superior din tara.

Dosdrele de aplicatie pot fi ingcrise pana 1a data de 28 februarie 2014 si urmeaza a fi evaludte de un juriu format
din reprezentanti ai Comisiei Nationale a Romaniei pentru UNESCO si di L'Oréal Romania, precum si din cercetatori de
renume din cadrul Autoritdrii Nationale pentru Cercetdre Stiintifica si Inovare.

Fiecare bursa va constitui sursa de finantare a unui proiect de cercetare derulat timp de zece luni, in cadrul unei
institutii de cercetare din Romania. Proiectele selectate vor fi anuntate in luna mai 2015, in cadrul unei ceremonii de

premiere a castigatoarelor programului.

Maimulte informatii: http://uefiscdi.gov.ro

COMPETITIA FAMELAB 2015

Unitdted Executivd pentru Finantarea Invatdmantului Superior, & Cercetarii, Dezvoltarii si Inovarii sustine, in
calitate de partener, cea de-a Vlll-a editie FAmelLab Romania.

Famelab International este o competitie incitdnta, organizata de British Council, care urmareste sa descopere
tinerele talente in comunicarea stiintei.

Castigatorul competitiei va reprezenta Romania la finala Famelab International care va avea loc, in perioada 3—7
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iunie 2015, in cadrul Cheltenham Science Festival din Marea Britanie.

Pentru ca sa participi la FAmelLab trebuie sa diTntre 18 —35 de ani si sa te inscrii la una din cele 6 selectii regionale.
Selectiile regiondle se vor desfasura pe parcursul lunii dprilie I3 British Council din Bucuresti si Tn universitatile
partenere din Bucuresti, Cluj, Iasi si Timisoara.

Participantii trebuie sa sustina o prezentare de 3 minute, in limba romana, pe o tema din domeniile stiintelor,
tehnologiei, matematicii, ingineriei si medicinii in fata publicului si @ unui juriu format din personalitati din domeniul
stiintelor si mass-media. Prezentarile {rebuie sa fie nu doar corecte din punct de vedere stiintific, dar si suficient de
interesante side dtractive pentru d transmite pasiunead pentru stiinta si tehnologie publiculuilarg.

Castigatorii celor 6 evenimente de selectie se vor intrece in finala nationala Famelab care va avea loc |a sfarsitul
lunii mai, in Bucuresti.

Totifinalistii vor beneficia de un program de training in domeniul comunicarii stiintei oferit de British Council.

Maimulte informatii: http://www.britishcouncil.ro/programe/educatie/famelab
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AJUTOR DE MINIMIS PENTRU SPRUINIREA START-UP-URILOR $1 SPIN OFF-URILOR INOVATOARE

iN SPRIJINUL IMM

Obiectiv

Aceasta schema are ca obiectiv sprijinirea crearii SPIN-OFF-urilor inovatoare si dezvoltarii START-UP-urilor
inovatoare pe baza transferului rezultatelor cercetarii-dezvoltarii obtinute in universitati sau institute, in vederea
realizdrii de produse si servicii noi sau semnificativ imbunatatite. intreprinderile asistate vor fi atent selectionate, pe
baza unei analize riguroase a planurilor lor de afaceri. Solicitantii trebuie sa demonstreze ca au dreptul sa utilizeze un
rezultat obtinut din activitatea de cercetare.

Activitatile eligibile

e dezvoltarea unuiSPIN-OFF independent (infiintarea si inregistrarea SPIN-OFF-urilor);

e activitati de cercetare-dezvoltare;

e achizitia de servicii de cercetare-dezvoltare, servicii de consultanta pentru inovare si servicii suport pentru
inovare;

e achizitia de active necorporale, utilaje, instalatii si echipamente strict necesare pentru introducerea

rezultatelor cercetariiin ciclul productiv;
e activitati necesare pentru dezvoltarea produsului (bun sau serviciu), a procesului de productie a acestuia.

Prezenta schema se aplica de la data publicarii ei Tn Monitorul Oficial pana la 31 decembrie 2020 in limita
bugetului dlocat. Platile se efectueaza panain 2023. Valoarea totala estimata a ajutorului de minimis care va fi acordat
in cadrul prezentei scheme, pe intreaga durata de aplicare a acesteia, este de 20.000.000 € (echivalentin lei).

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

FINANTAREA ACTIVITATILOR DE CERCETARE-DEZVOLTARE $I INOVARE (CDI) SI A INVESTITIILOR iN CDI PRIN
PROGRAMUL OPERATIONAL COMPETITIVITATE (POC)

Obiective

Prin aceasta schema se va oferi sprijin pentru atingerea urmatoarelor obiective:

- crestereainvestitiilor private in CDI,

- cresteread transferului de cunostinte, tehnologie si personal cu competente CDIintre mediul publicsi cel privat,

- cresterea capacitatii stiintifice ca motoral inovarii,

- cresterea participarii cercetariiromanestiin cercetaread la nivel european siinternational.

Ajutorul se acorda sub forma de granturi (asistenta financiara nerambursabila in una sau mai multe transe). Plata
ajutorului catre beneficiarii schemei se poate face panala 31 decembrie 2023.

Contractele de finantare vor fiincheiate cel tarziu pana pe 31 decembrie 2020.

Ajutorul de stat se acorda prin decontarea cheltuielilor eligibile conform contractului de finantare, fara a depasi
intensitatea ajutorului de stat aplicabild. Cererea de rambursare a cheltuielilor eligibile va fi insotita de documente
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justificative clare si detaliate. Totalul cheltuielilor eligibile decontate nu poate depasi suma prevazuta in contractul de
finantare. Prezenta schema intrd in vigoare la data publicarii ei Tn Monitorul Oficial al Romaniei si se aplica pana la 31
decembrie 2020. Bugetul schemei este de maxim 620 milioane EUR pe perioada 2015-2020.

Mai multe informatii: http://www.resedrch.ro

INSTRUMENT PENTRU IMM-URI IN DOMENIUL BIOTEHNOLOGIILOR iN CADRUL PROGRAMULUI ORIZONT 2020

Instrumentul pentru IMM-uri este format din trei faze distincte si un serviciu de instruire si ghidare pentru
beneficiari. Participantii pot aplicalafaza 1, in vederea aplicariilafaza 2 la o data ulterioara, sau direct la faza 2.

n fiz3 1, se elaboreazd un studiu de fezabilitate pentru & verifica vidbilitited practicd/tehnologica si economics a
unei idei/unui concept de inovare cu un grad de noutate considerabil pentru sectorul industrial in care este prezentat
(noi produse, procese, design, servicii si tehnologii sau noi aplicatii pe piata a tehnologiilor existente). Activitatile ar
putead cuprinde, de exemplu, evaluarea riscurilor, studiul de piata, implicarea utilizatorilor, managementul proprietatii
intelectuale, dezvoltarea strategiilor de inovare, cautare de parteneri, fezabilitatea conceptuluisi altele pentru a stabili
un proiect solid de inovare cu mare potential aliniat cu strategia intreprinderii si cu o dimensiune europeana. Blocajele
in capacitatea de a creste profitabilitatea intreprinderii prin inovare vor fi detectate si analizate in faza 1 si dbordate pe
parcursul fazei 2 pentru a creste randamentul investitiilor in activitatile de inovare.

Propunerea ar trebui sa contina un plan de afaceri initial bazat pe ideea/conceptul propus. Finantarea va fi
furnizata sub forma unei sume forfetare de 50 000 EUR. Proiectele ar trebui sa dureze aproximativ 6 luni. Propunerile
trebuie sa specifice planul de afaceri detaliat, rezultatul proiectului, precum si criteriile de succes.

n faz& 2, vor fi sprijinite proiectele de inovire care abordeazd probleme specifice si care demonstreazi un
potential ridicat in ceea ce priveste competitivitatea companiei si cresterea sustinuta de un plan de afaceri strategic.
Activitatile de inovare proiectului trebuie sa se concentreze asupra demonstrarii, testarii, prototiparii, dezvoltarii la
scara pilot si la scara mai mare, miniaturizarii, proiectarii, replicarii pe pidta etc. cu scopul de a aduce o idee inovatoare
(produs, proces, serviciu etc.) [a maturitate pentru introducere pe pidtd, dar pot include, de dsemenes, si activitati de
cercetare.

Propunerile se bazeaza pe un plan de afaceri detaliat dezvoltat fie Tn faza 1 sau intr-un alt context. O atentie
deosebita trebuie acordata protectiei proprietatii intelectuale; solicitantii vor trebui sa prezinte masuri convingatoare
pentruaasigura posibilitatea de exploatare comerciala.

Propunerile trebuie sa specifice rezultatul proiectului, incluzand un prim plan de comercializire, precum si
criteriile de succes.

Comisia considera ca propunerile care solicita o contributie din partea UE intre 0,5 si 2,5 miliodne euro ar permite
dbordarea in mod corespunzator a fazei 2. Cu todte acestea, acest lucru nu exclude depunered si selectarea
propunerilor care solicita alte sume. Proiectele ar trebui sa dureze intre 12 si 24 de luni.

Tn plus, in faza 3, IMM-urile pot beneficia de masuriindirecte de sprijin si servicii, precum si de accesul |a facilitatile
financiare din cadrul dcestui program de lucruin categoria Acces |a finantarea riscurilor.

Beneficiarilor care vor avea succes li se a oferi sprijin prin instruire si ghidare in timpul fazelor 1 si 2. Acest serviciu
va fi dccesibil prin intermediul Enterprise Europe Network si va fi oferit de un antrenor dedicat prin consultare si
indicatii catre beneficiari. Antrenorii care indeplinesc toate criteriile stricte Tn ceeda ce priveste experienta si
competentele in domeniul afacerilor vor firecrutati dintr-o baza de date centralad gestionata de catre Comisie.

Impactul asteptat:

e Cresterea profitabilitatii si performantei IMM-urilor prin combinadrea si fransferul unor cunostinte noi si
existente in solutii inovatodre si competitive prin valorificarea oportunitatilor de afaceri europene si
globale.

e Introducerea pe piata si distributia de inovatii care abordeaza provocarea specifica de stimulare a

Leather and Footwear Journal 15 (2015) 1




proceselorindustridle bazate pe biotehnologie orientate spre competitivitate si durabilitate.

e Crestereainvestitiilor private Tninovare.

e Impactul preconizat trebuie sa fie descris Tn mod clar in termeni calitativi si cantitativi (de exemplu, cifra
de dfaceri, ocuparea fortei de munca, vanzari, randamentul investitiilor si profit).

Maimulte informatii: http://ec.europd.eu
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EVENIMENTE INTERNE Sl INTERNATIONALE

INTERNATIONAL SCIENTIFIC CONFERENCE
“INNOVATIVE SOLUTIONS FOR SUSTAINABLE DEVELOPMENT OF TEXTILES AND LEATHER INDUSTRY”
22-23 MAY, 2015, ORADEA, ROMANIA

CONFERINTA STIINTIFICA INTERNATIONALA
,SOLUTII INOVATOARE PENTRU DEZVOLTAREA DURABILA A INDUSTRIEI DE TEXTILE §I PIELARIE”
22-23 MAI 2015, ORADEA, ROMANIA

The Interndtional Conference “Innovative
solutions for sustainable development of textiles and
ledther industry” is orgdnized by the Department of
Engineering and Industridl Management in Textiles and
Ledtherwork from University of Oradea, Romania, on
Mady 22 and 23, 2015.

Topics include Textiles (Smart Textiles, Technical
Textiles, Textile Design & Fashion design, Fibres, Yarns &
Fabrics, Technology, Machinery & Equipment,
Innovation of Industry Chdin of Textile and Apparel,
Testing & Quality Control, Composite Materials, Surface
Treatment of Fibers and Fabrics, Computational
Modelling and Simuldtion, Dyeing, Finishing & Printing,
Energy Saving and Emission Reduction), Leather and
Leather substitutes (Machinery & Equipment, Systems
and Technologies, Materidls, Biomateridls, Environment,
Cledn Innovative Technologies in Leather Making),
Management and Marketing (Innovative process
management for SMEs in the fashion industries, Cost
monitoring and other economical intelligence tools,
Labour risk: equipment, infrastructures, dawareness,
Clustering and international cooperation, Political,
industrial and commercial competitiveness studies and
meadsures, Marketing policies and methodologies, E-
Commerce and B2B strategies, Monitoring methods in
fashiontrends).

Important deadlines:

e Submission of the abstracts and full papers:
18.04.2015

e Reviewing and Acceptance acknowledgement:
09.05.2015

e Confirmation of Conference fee payment:
15.05.2015

For more information, please visit
http://textile.webhost.uoradea.ro

Conferinta Internationala "Solutii inovatoare
pentru dezvoltarea durabild a industriei de textile si
pieldarie" este organizata de catre Departamentul de
Inginerie si Management Industridl in Textile si Pieldrie
al Universitatii din Oradea, Romania, in periodda 22-23
mai 2015.

Tematicile includ textile (textile inteligente, textile
tehnice, design de textile si design de moda, fibre, fire si
tesaturi, tehnologie, masini si echipamente, inovarea
lantului industrial de textile si imbracaminte, testare si
controlul calitatii, materidle compozite, tratdmente
pentru suprafete de fibre si tesaturi, modelare si
simuldare computationala, vopsire, finisare si imprimare,
economisiread energiei si reducered emisiilor), piele si
inlocuitori de piele (masini si echipamente, sisteme si
tehnologii, materidle, biomateridle, mediu, tehnologii
inovdtoare curate in prelucrarea pielii), management si
marketing (madndagement inovator de proces pentru
IMMe-uri din industria modei, monitorizarea costurilor si
a altor instrumente de informatii economice, risc la locul
de munca: echipament, infrastructuri, constientizare,
infiintarea clusterelor si cooperare internationala, studii
si masuri politice, industridle si de competitivitate
comercidld, politici de marketing si metodologii, E-
Commerce si strategii B2B, metode de monitorizare in
tendintele modei).

Termene-limita importante:

e Trimiterea rezumatelor si a lucrarilor in
extenso: 18.04.2015

e Evaluadrea si confirmarea acceptarii:
09.05.2015

e Confirmarea platii taxei de participare:
15.05.2015

Pentru mai multe informatii, va rugam sa vizitati
http://textile.webhost.uoradea.ro
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THE 5TH INTERNATIONAL EXHIBITION “LEATHER, SHOES, CLOTHING AND ACCESSORIES”
13-15 MAY 2015, TASHKENT, UZBEKISTAN

A 5-A EDITIE A EXPOZITIEI INTERNATIONALE ,,PIELE, INCALTAMINTE, IMBRACAMINTE S| ACCESORII”
13-15 MAI 2015, TASKENT, UZBEKISTAN

Association of ledather and shoe industry of
Uzbekistan invites you to take part in the 5th
International Exhibition “Leather, Shoes, Clothing and
Accessories”, which will be held from May 13 to 15,
2015 in Tashkent (Uzbekistan). “Leather, Shoes,
Clothing and Accessories 2015” is @ unique business
event oriented on the wholesalers, retdilers, agents
and producers of Central Asia. It is the only specialized
exhibition organized in Tashkent, Uzbekistan, the
biggest city in Central Asia with a population of over 3
million people.

The main attractive side of Uzbekistan's market is
the presence of chemicals, equipment, ledather and
shoes, sport goods and other products. The key to
developing export sales into this largest consumer
market in Central Asia is to find the right local partners,
who are financially strong, politically well connected
and can use their local knowledge to ensure your
success. For more information, please visit
http://www.uzcharm.uz.

Asociatia industriei de pielarie si incaltaminte din
Uzbekistan va invita sa participati|a a 5-a editie a expozitiei
internationdle ,Piele, incaltaminte, Tmbracaminte si
accesorii”, care va avea loc in periodda 13-15 mai 2015 la
Taskent (Uzbekistan). ,,Piele, incaltaminte, imbracaminte
siaccesorii” este un eveniment de afdceri unic care vizeaza
comerciantii angrosisti, detailisti, agentii comercidli si
producatorii din Asia Centrald. Este singura expozitie
specializata organizata in Taskent, Uzbekistan, cel mai
mare oras din Asia Centrald, cu o populatie de peste 3
milioane de oameni.

Principala atractie a pietei Uzbekistan este prezenta
substantelor chimice, echipamentelor, pielii si
incaltamintei, articolelor sportive si altor produse. Cheia
pentru dezvoltarea exporturilor in cea mai mare piata de
consum din Asia Centrala este de a gasi parteneri locali
potriviti, cdre sunt puternici din punct de vedere
findnciar, cu multe relatii si care-si pot folosi cunostintele
locale pentru a va asigura succesul. Pentru mai multe
informatii, va rugam sa vizitati http://www.uzcharm.uz.

THE 7TH EDITION OF EUROINVENT - EUROPEAN EXHIBITION OF CREATIVITY AND INNOVATION
14-16 MAY 2015, IASI, ROMANIA

A 7-A EDITIE A EUROINVENT - EUROPEAN EXHIBITION OF CREATIVITY AND INNOVATION
14-16 MAI 2015, IASl, ROMANIA

The 7th edition of EUROINVENT will be held in I3si,
on 14-16 May 2015, at the Palas Mall - Atrium Hall,
where over 40,000 visitors are expected. EUROINVENT
is supported by IFIA - International Federdtion of
Inventors' Associdtions and WIIPA (World Inventions
Intellectual Property Associdtions), thus becoming an
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elite event in innovation and research. EUROINVENT
includes several related events and promotes credtivity
and innovation in an international context. The latest
edition has displayed more than 350 inventions and
projects, the largest in Edstern Europe. During the
course of EUROINVENT, inventors, researchers and
prestigious professors will present their resedrch in
various fields of date. The aim of these events is to
disseminate and promote reseadrch results;
partnerships; create new lines of research,
development and innovation; technology transfer;
implementation of inventions; scientific recognition.
Under the aduspices of EUROINVENT, the following
events will take place:

* Inventions and Research Exhibition;

e International Conference on Innovative
Research (ICIR);

e Technical-Scientifical, Artistic and Literary
Book Salon;

» European Visual Art Exhibition.

All inventions/innovations and resedrch projects
will be evaluated by the international jury and may
receive awards and medals. For more details, pledse
visit http://www.euroinvent.org.

Associdtions), devenind astfel un eveniment de elita in
domeniul inovarii si cercetarii. EUROINVENT cuprinde
mai multe evenimente conexe i promoveaza
creativitatea si inovarea in context international.
Ultima editie a etalat peste 350 de inventii si proiecte,
fiind ced mai mare din estul Europei. Pe perioada
desfasurdrii EUROINVENT inventatori, cercetdtori si
profesori de prestigiu isi vor prezenta cercetarile in
diverse domenii de actualitate. Scopul evenimentelor
este disemindrea si promovarea rezultatelor cercetarii;
incheierea de parteneriate; crearea unor noi directii de
cercetdre-dezvoltare-inovare; transfer tehnologic;
implementarea inventiilor; recunoasterea stiintifica.
Sub duspiciile EUROINVENT au loc:

* Inventions and Research Exhibition;

e International Conference on Innovative
Resedrch (ICIR);

e Technical-Scientifical, Artistic and Literary
Book Salon;

e European Visual Art Exhibition.

Toate inventiile/inovatiile sau proiectele de
cercetare vor fi evaluate de juriul international si pot
primi premii si medalii. Pentru mai multe detalii, vizitati
site-ul http://www.euroinvent.org.

INTERNATIONAL CONFERENCE ON STRUCTURAL INTEGRITY
1-4 SEPTEMBER 2015, FUNCHAL, MADEIRA, PORTUGAL

CONFERINTA INTERNATIONALA PRIVIND INTEGRITATEA STRUCTURALA
1-4 SEPTEMBRIE 2015, FUNCHAL, MADEIRA, PORTUGALIA

The 1st International Conference on Structural
Integrity (ICSI1) is an interndtiondl conference on
Structural Integrity sponsored by the ESIS Portuguese
Nationdl Committee. The first ICSI conference will take
place on the bedutiful Madeira Island, Portugalon1-4
September 2015. ICSI will focus on all aspects and
scales of structural integrity thematic. This ranges from
basics to future trends, with specidl emphasis on multi-
scale and multi-physics approaches, and applications
to new materials and challenging environments. The
conference proceedings will be published with open-
access by Elsevier's Procedia Engineering before ICSI
starts, and also a set of selected papers will be
published in one of Elsevier's fop journals on structural
integrity related issues. The conference will be a forum
for discussion of current trends of research in structural

Prima Conferinta Internationala privind
Integritatea Structurald (ICSI1) este o conferinta
internationala sponsorizata de Comitetul National
portughez ESIS. Prima conferinta ICSI va avea loc pe
frumoasa insula Madeira, Portugalia, in perioada 1-4
septembrie 2015. ICSI se va concentrad dsupra tuturor
dspectelor si nivelurilor integritatii structurale.
Tematica variaza de la elementele de baza la tendintele
viitoare, cu accent special pe abordarile de tip multi-
scara si multi-fizica, si de 13 aplicatii 1a noi materiale si
medii dificile. Lucrarile conferintei vor fi publicate in
Procedia Engineering (Elsevier), revistda cu dacces
deschis, inainte de Tnceperea ICSI, idar un numar de
lucrari selectate vor fi publicate intr-una din revistele de
top ale Elsevier axate pe probleme de integritate
structurald. Conferinta va reprezenta un forum pentru
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integrity, in deronautics and space, but also in other
sectors of engineering where structurdl integrity is a
key concern. The conference topics include but are
not limited to: Coating Technology, Damage
Tolerance, Design and Structural Assessment,
Durdbility, Environmental Effects, Fracture Analysis,
Joining Technologies, Nanomechanics and
Nanomaterials, Non-destructive testing/inspection,
Numerical modelling, Repair Technologies,
Structural Ageing, Structural Health, Monitoring
Structural Integrity, Surface Engineering,
BioMechanics. For more information, pledse visit
http://icsi.inegi.up.pt.

discutia tendintelor actuale de cercetare in integritatea
structurald, in aeronautica si spatiu, dar siin alte sectoare ale
ingineriei in care integritatea structurala este o preocupare
cheie. Subiectele conferintei includ, dar nu se limiteaza la:
tehnologia de acoperire, toleranta Ia deteriorare, proiectare
si evdludred structurald, durabilitite, efectele asupra
mediului, analiza fracturii, tehnologii de asamblare,
nanomecanica si nanomateridle, testare/inspectie
nedistructive, modelare numerica, tehnologii de reparare,
imbatranirea structurala, sandtatea structurala,
monitorizarea integritatii structurale, ingineria suprafetelor,
biomecanicd. Pentru mai multe informatii, va rugam sa
vizitati http://icsi.inegi.up.pt.

EXPO PLAST
8-11 SEPTEMBER 2015, BUCHAREST, ROMANIA

EXPO PLAST
8-11 SEPTEMBRIE 2015, BUCURESTI, ROMANIA

@expoplast

The 2015 edition of EXPO PLAST, the largest fair
in the plastics industry in Romania, comes with a
brand new concept - "360 degrees", which will bring
together all representatives of the plastics industry:
suppliers of equipment, raw material, producers of
various drticles made from plastics, recycling
companies, companies providing or producing
dpplications for the industry, but also end
customers.

EXPO PLAST is a business to business event, which
will tdke place on 8-11 September, at the Central
Pavilion of Romexpo - Bucharest.

EXPO PLAST 2015 will provide a unique platform
for business, where, in addition to all sectors of the
plastics industry concerned, we also target the end
customer - companies in all fields, in need of finished
products (consumer goods industry - FMCG, Hotels,
Restaurants and Catering Industry - HoReCa, meat
industry, etc.).

For more information, please visit
http://expoplast.ro.
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Editia din 2015 & EXPO PLAST, cel mai mare targ
din industria de mase plastice din Romania, vine cu un
concept absolut nou — “360 de grade”, prin care vom
dduce impreuna toti reprezentantii industriei de mase
plastice: furnizorii de echipamente, cei de materie
prima, producatorii de diverse articole de mase
plastice, companiile de reciclare, companiile furnizoare
sau producatoare de aplicatii pentru aceasta industrie,
dar siclientul final.

EXPO PLAST este un eveniment business to business,
care se va desfasura in periodada 8 — 11 septembrie, in
Pavilionul Central din Romexpo—Bucuresti.

EXPO PLAST 2015 va ofera o platforma unica de
business, in care, pe langa {oate sectoarele industriei
de mase plastice vizate, vom targeta si clientul final -
companii din toate domeniile de activitate, care au
nevoie de produsele finite (Industrid bunurilor de larg
consum - FMCG, Industria de Hoteluri, Restaurante si
Catering—HoReC3, Industria carnii etc.).

Pentru mai multe informatii, vizitati site-ul
http://expoplast.ro.




THE INTERNATIONAL CONFERENCE ON SUSTAINABLE MATERIALS SCIENCE AND TECHNOLOGY
15-17 JULY 2015, PARIS, FRANCE

CONFERINTA INTERNATIONALA PRIVIND STIINTA $I TEHNOLOGIA MATERIALELOR DURABILE
15-17 IULIE 2015, PARIS, FRANTA

Sustainahle Materials

Ar IMTE MAL COMFERENCE

The International Conference on Sustdinadble
Materials Science and Technology (SMST15) is
organized by academics and researchers belonging
to different scientific areds of the C3i/Polytechnic
Institute of Portalegre (Portugdl) and the University
of Extremadura (Spain) with the technical support of
ScienceKnow Conferences. The event has the
objective of creating an international forum for
dcademics, researchers and scientists from
worldwide to discuss worldwide results and
proposals regarding to the soundest issues related
to materials. It will be held in Paris from 15 to 17 July
2015.

This event will include the participation of
renowned keynote speadkers, oral presentations,
posters sessions and technical conferences related to
the topics dealt with in the Scientific Program as well as
an attractive social and cultural program.

The papers will be published in the Proceedings e-
book. Those communications considered of having
enough quality can be further considered for
publication in International Journals. At the authors'
choice, those works not suitable for publication in any
of the congress journadls, will be published in an
Extended Abstracts book of the Interndtional
Conference on Sustdinable Materidls Science and
Technology, once the Conference has finished.

The Conference will also have a space for
companies and/or institutions to present their
products, services, innovations and research results.
For more informadtion, pledse visit
http://www.smatscitech.com.

Conferinta Internationala privind Stiinta si
Tehnologia Materialelor Durabile (SMST15) este
organizata de catre cadre universitare si cercetatori din
diferite domenii stiintifice ale Institutului Politehnic din
Portalegre/C3i (Portugalia) si ale Universitatii din
Extremddurd (Spanid), cu sprijinul tehnic al
ScienceKnow Conferences. Evenimentul are ca obiectiv
crearea unui forum international pentru cadre
universitare, cercetatori si oameni de stiinta din
intredaga lume pentru a discuta rezultatele si
propunerile privind cele mai mari probleme legate de
materiale. Acesta va dvea loc |a Paris in perioada 15-17
julie 2015.

Acest eveniment va include participarea unor
vorbitori de renume, prezentari orale, sesiuni de
postere si conferinte tehnice legate de subiectele
abordate Tn cadrul programului stiintific, precum si un
program social si cultural atractiv.

Lucrarile vor fi publicate in volumul de lucrari in
format electronic. Comunicarile de calitate pot fi
considerate in continuare pentru publicare in reviste
internationale. La alegerea autorilor, lucrarile care nu
sunt potrivite pentru publicarea intr-una din revistele
congresului, vor fi publicate in volumul de rezumate
extinge dle Conferintei Internationale privind Stiinta si
Tehnologia Materidlelor Durdbile, dupa terminarea
Conferintei.

Conferinta va avea, de asemenea, un spatiu
rezervat companiilor si/sau institutiilor pentru a-si
prezenta produsele, serviciile, inovatiile si rezultate de
cercetare. Pentru mai multe informatii, va rugam sa
vizitati http://www.smatscitech.com.
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THE INTERNATIONAL CONFERENCE ON CHEMICAL AND BIOCHEMICAL ENGINEERING
20-22 JULY 2015, PARIS, FRANCE

CONFERINTA INTERNATIONALA PRIVIND INGINERIA CHIMICA $I BIOCHIMICA
20-22 |ULIE 2015, PARIS, FRANTA

The International Conference on Chemical and
Biochemical Engineering (ICCBE15) is organized by
dcademics and resedrchers belonging to different
scientific areds of the C3i/Polytechnic Institute of
Portdlegre (Portugdl) and the University of
Extremadura (Spdin) with the technical support of
ScienceKnow Conferences. The event hads the objective
of credting an international forum for academics,
researchers and scientists from worldwide to discuss
worldwide results and proposals regarding to the
soundest issues related to Chemical and Biochemical
Engineering. It will be held in Paris from 20 to 22 July
2015.

This event will include the participation of
renowned keynote speadkers, oral presentations,
posters sessions and technical conferences related to
the topics dealt with in the Scientific Program as well as
an attractive social and cultural program.

The papers will be published in the Proceedings e-
book. Those communications considered of having
enough quality can be further considered for publicationin
International Journals. At the authors' choice, those works
not suitable for publication in any of the congress journals
will be published in an Extended Abstracts book of the
International Conference on Chemical and Biochemical
Engineering, once the Conference has finished.

The Conference will also have a space for
companies and/or institutions to present their
products, services, innovations and research results.
For more informdtion, pledse visit
http://www.chembiochemeng.com.
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Chemical

Biochemical Engineering

Conferinta Internationala privind Ingineria
Chimica si Biochimica (ICCBE15) este organizata de
catre cadre universitare si cercetatori din diferite
domenii stiintifice ale Institutului Politehnic din
Portalegre/C3i (Portugalia) si ale Universitatii din
Extremddurd (Spanid), cu sprijinul tehnic al
ScienceKnow Conferences. Evenimentul are ca obiectiv
crearea unui forum international pentru cadre
universitare, cercetatori si oameni de stiinta din
intredaga lume pentru a discuta rezultatele si
propunerile privind cele mai mari probleme legate de
ingineria chimica si biochimica. Acesta va avea loc Ia
Parisn periodda 20-22 iulie 2015.

Acest eveniment va include participareda unor
vorbitori de renume, prezentdri orale, sesiuni de
postere si conferinte tehnice legate de subiectele
abordate Tn cadrul programului stiintific, precum si un
program social si cultural atractiv.

Lucrarile vor fi publicate in volumul de lucrari in
format electronic. Comunicarile de calitate pot fi
considerate in continuare pentru publicare in reviste
internationale. La alegerea autorilor, lucrarile care nu
sunt potrivite pentru publicarea intr-una din revistele
congresului, vor fi publicate in volumul de rezumate
extinse ale Conferintei Internationale privind Ingineria
Chimica si Biochimica, dupa terminarea Conferintei.

Conferinta va avea, de asemenea, un spatiu
rezervat companiilor si/sau institutiilor pentru a-si
prezenta produsele, serviciile, inovatiile si rezultate de
cercetare. Pentru mai multe informatii, va rugam sa
vizitati http://www.chembiochemeng.com.




THE 6TH INTERNATIONAL CONGRESS OF ENERGY AND ENVIRONMENT ENGINEERING AND MANAGEMENT
22-24 JULY 2014, PARIS, FRANCE

AL 6-LEA CONGRES INTERNATIONAL AL INGINERIEI S| MANAGEMENTULUI ENERGIEI $1 DE MEDIU
22-24 |ULIE 2014, PARIS, FRANTA

The 6th Internationdl Congress of Energy and
Environment Engineering and Management (CIIEM15) is
organized by academics and researchers belonging to the
Areas of Engineering of the C3i/Polytechnic Institute of
Portalegre (Portugal) and the Extremadurd University
(Spadin), with the technicdl support of ScienceKnow
Conferences. The event has has the objective of creating
an international forum for academics, researchers and
scientists from worldwide to discuss results and proposals
regardingtothe soundestissues related to the efficient use
of Energy and the Energetic Conversion Systems, and dlso
to analyze the different solutions focused on the reduction
of the impact cdused by energetic systems on the
environment and the environment preservation,
concerning other activity sectors and society. It will be held
in Parisfrom 221024 July 2015.

This event will include the participation of
renowned keynote spedkers, oral presentations,
posters sessions and technical conferences related to
the topics dedlt with in the Scientific Program as well as
an attractive social and cultural program.

The papers will be published in the Proceedings e-book.
Those communications considered of having enough quality
can be further considered for publication in International
Journals. At the duthors' choice, those works not suitable for
publicdtion in any of the congress journals will be published in
an Extended Abstracts book of the International Congress on
Energyand Environment Engineeringand Management, once
the Conference hasfinished.

The Conference will dlso hdve a space for
companies dnd/or institutions to present their products,
services, innovations and research results. For more
information, pledse visit http://www.ciiem.info.

Al 6-lea Congres International al Ingineriei si
Managementului Energiei si de Mediu (CIEM15) este
organizat de catre cadre didactice universitare si cercetatori
din departamentele de Inginerie ale Institutului Politehnic
din Portalegre/C3i (Portugalia) si ale Universitatii din
Extremadura (Spania), cu sprijinul tehnic al ScienceKnow
Conferences. Evenimentul are ca obiectiv crearea unui
forum international pentru cadre universitare, cercetatori si
oameni de stiinta din intredgd lume pentru a discuta
rezultatele si propunerile privind cele mai mari probleme
legate de utilizarea eficienta a energiei si a sistemelor de
conversie energetica, precum si analiza diferitelor solutii
pentru reducereaimpactului cauzat de sistemele energetice
asupra mediului si conservarea mediului, vizand alte
sectoare de activitate si la societate. Acesta va dvea loc la
Parisin perioada 22-24iulie 2015.

Acest eveniment va include participarea unor
vorbitori de renume, prezentari orale, sesiuni de
postere si conferinte tehnice legate de subiectele
abordate 1n cadrul programului stiintific, precum si un
program social si cultural atractiv.

Lucrarile vor fi publicate in volumul de lucrariin format
electronic. Comunicarile de cdlitate pot fi considerate in
continuare pentru publicare in reviste internationale. La
alegerea autorilor, lucrarile care nu sunt poftrivite pentru
publicarea intr-una din revistele congresului, vor fi publicate
in volumul de rezumate extinse ale Congresului
International al Ingineriei si Managementului Energiei si de
Mediu, dupa terminarea Conferintei.

Conferinta va avea, de asemenea, un spatiu rezervat
companiilor si/sau institutiilor pentru a-si prezenta
produsele, serviciile, inovatiile si rezultate de cercetare.
Pentru mai multe informatii, va rugdm sa vizitati
http://www.ciiem.info.
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INCDTF  INCDTP — SUCURSALA INSTITUTUL DE CERCETARI PIELARIE-INCALTAMINTE

INFORMATII UTILE

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

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

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

Determining water permeability — finished ledthers

Determinarea permeabilitdtii la apd — piei finite

Determining permeadbility, absorption and desorption of water vapors — finished leathers

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

Determining density — rubber soles and footwear; rubber ingredients

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

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

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

Determinarea comportdrii la imersie in medii lichide a tdlpilor pentru incdltdmintea de protectie — tdlpi
cauciuc, TR, PVC

METHODS FOR SPECIFIC DEFORMATIONS
METODE PENTRU DEFORMATII SPECIFICE

Determining tensile strength and elongation — finished leathers

Determindred rezistentei Id trdctiune si & dlungirii — piei finite

Determining tear strength — finished leathers

Determindred rezistentei Id sfdsiere — piei finite

Determining tensile strength and elongation — rubber

Determindred rezistentei Id tractiune si @ dlungirii — cGuciuc

Determining dye resistance to friction —finished leathers

Determindred rezistentei vopsirii Id frecdre — piei finite

Determining resistance to repeated bending — finished leathers

Determindred rezistentei Id flexiuni repetdte — piei finite

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

Determindred rezistentei Id flexiuni repetdte — tdlpd intredgd

Determining ShoreA hardness — rubber soles and footwear

Determinarea duritdtii ShoreA — tdlpi si incdltdminte din cauciuc

Determining abrdsion resistance — materials for shoe uppers, insertions and insoles
Determinarea rezistentei la abraziune — materiale pentru fete incdltdminte, captuseli si branturi
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INCOTP  INCDTP — SUCURSALA INSTITUTUL DE CERCETARI PIELARIE-INCALTAMINTE  ICPI

METHODS FOR RHEOLOGIC
CHARACTERISTICS (VISCOSITY)
METODE PENTRU CARACTERISTICI

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

Ingredients for rubber METODE PENTRU DETERMINAREA CARACTERISTICILOR

Ingrediente pentru cauciuc CONSTRUCTIVE ALE INCALTAMINTEI

Adhesives for footwear

Adezivi pentru incdltGminte Determining ddhesion capacity — adhesives for footwear

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

Determining uppers seams resistance — footwear

ELECTROCHEMICAL METHODS Determinarea rezistentei cuséturilor fetelor — incdltéminte
METODE ELECTROCHIMICE

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

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

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

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

Determindred substdntelor solubile in dpd — Piei finite

Determining tanning substances — Synthetic and vegetable tans

Determindred substdntelor tdndnte — Tandnti sintetici si vegetdli

Determining fat substances content — Sulphated oils

Determindred continutului in substdnte grdse — Uleiuri sulfatdte

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

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

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

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

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

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

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

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

Determining outstanding total matter content—Used watersin the leather industry

Determindred continutului de mdterii totdle in suspensie —Ape uzdte din industrid de pieldrie
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INCDTP — SUCURSALA INSTITUTUL DE CERCETARI PIELARIE-INCALTAMINTE

VOLUMETRIC METHODS
METODE VOLUMETRICE

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

Determining chemical oxygen demand COD —Used waters in the leatherindustry

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

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

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

GAS-LIQUID CHROMATOGRAPHY
CROMATOGRAFIE IN FAZA LICHIDA S| GAZOASA

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

:

iz
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Determining pentdchlorophenol content — Finished leathers

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

Footweadr soles

infrarosu—Talpiincdltaminte

Identifying PVC by infrared spectrometry —

Identificarea PVC prin spectrometrie in

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

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

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

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

VOLUMETRIC METHODS
METODE VOLUMETRICE

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

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

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

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

Determining dpparent density — Finished ledthers

Determinarea densitdtii aparente — Piei finite

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

Tncercarea la indoire — Piei finite

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

Rezistenta vopsirii la transpiratie — Piei finite

Determining softness — Finished leathers

Determinarea moliciunii — Piei finite

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

Rezistenta la tractiune — Piei sintetice

Tear resistance — Finished leathers

Rezistenta la sfdsiere — Piei finite

Wool pulling resistance — Finished leathers with fur

Rezistenta la smulgere a lGnii — Piei finite cu bland

RUBBER TESTS
INCERCARI PENTRU CAUCIUC

Determining elasticity — hard rubber

Determindred eldsticitdtii — cduciuc vulcdnizat
Determining tear resistance — hdard rubber
Determindred rezistentei Id sfdsiere — cauciuc vulcanizat

celulare

Compression resistance — Flexible cellular materials
Rezistenta la compresie — materiale celulare flexibile
Linear contraction - Flexible cellular materials
Contractia liniard — materiale celulare flexibile
Determining adherence to textiles — Hard rubber
Determinarea aderentei la textile — cauciuc vulcanizat

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

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

Incercarea la indoire la temperaturd scdzutd — cauciuc vulcanizat sau termoplastic

Low temperature bend testing — plastic materials

Incercarea la indoire la temperaturd scdzutd — materiale plastice

Determining mass — covered textile bases

Determinarea masei — suporturi textile acoperite

Determining adherence of covering layer — covered textile bases

Determinarea aderentei stratului de acoperire — suporturi textile acoperite

Determining repedted bending resistance — covered textile bases

Determinarea rezistentei la flexiuni repetate — suporturi textile acoperite
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References. Must be numbered in the paper, and listed in the order in which they
appear.
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reference that is being made to them in the text. Figures should be referred to by
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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
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round brackets.
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In case the reference is not cited in original, the author(s) should also list the original
paper that has been consulted.
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where the book has been published, year of publication, the page(s) containing the
textthat has been cited.
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repetitiile care nu sunt necesare.
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