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LEATHER DYEING: CAN THE PROCESS OVERCOME WATER QUALITY RESTRICTIONSt

VOPSIREA PIEILOR: ESTE POSIBIL CA PROCESUL SA SURMONTEZE RESTRICTIILE PRIVIND CALITATEA
APEIt

Govindan DEVIKAVATHI*, Victor JOHN SUNDAR, Chellappa MURALIDHARAN

Leather Process Technology Division, Central Leather Research Institute, Council of Scientific & Industrial Research, Chennai, India, email:
devikavathi@gmail.com, fax: 0091-44-24430267

LEATHER DYEING: CAN THE PROCESS OVERCOME WATER QUALITY RESTRICTIONSt

ABSTRACT. Dyeing is a process carried out to impart the required colour to the leather. Dyeing of leather plays an important role in the final appearance and
aesthetics of leather. Water is the medium currently employed by the leather industry for the conversion of raw hides and skins to leather, including dyeing. Water
quality, particularly in the places of tannery clusters in Tamil Nadu, India, was assessed. Many clusters are identified with water hardness in the range of 20000-
35000 ppm. Dyeing is carried out by sourcing out the water in these areas. An attempt has been made to study the effect of hardness on the dyeing of leather using
different classes of present day dyestuffs. Some interesting results have emerged based on the study carried out. The influence of water quality associated with the
physico-chemical characteristics of the dyed leather is also reported in this paper. Apart from the need for significant quantity of water for dyeing, the quality of
water plays animportantrole in leather making.

KEY WORDS: dyeing, dyes, hard water, colour, softness.

VOPSIREA PIEILOR: ESTE POSIBIL CA PROCESUL SA SURMONTEZE RESTRICTIILE PRIVIND CALITATEA APEIt

REZUMAT. Vopsirea este un proces efectuat pentru a oferi pielii culoarea doritd. Vopsirea pielii joaca un rol important in aspectul final si estetic al pielii. Apa este
mediul utilizat in prezent in industria de pieldrie pentru prelucrarea pieilor brute in piele finitd, inclusiv pentru vopsire. S-a evaluat calitatea apei, in special in zona
grupurilor de tibacarii din Tamil Nadu, India. Multe grupuri de tibacérii se confrunta o duritate a apei in intervalul 20.000-35.000 ppm. in aceste zone, vopsirea se
realizeaza cu apa din alte surse. S-a incercat studierea efectului duritatii apei asupra vopsirii pielii utilizdnd diferite clase de coloranti care se folosesc in prezent. Ca
urmare a studiului realizat, au reiesit cateva rezultate interesante. Tn aceasta lucrare se discut influenta calitétii apei asupra caracteristicilor fizico-chimice ale pielii
vopsite. In afard de necesitatea unei cantititiimportante de apa pentru vopsire, calitatea apei joacd un rol important in fabricarea pielii.

CUVINTE CHEIE: vopsire, coloranti, apa dura, culoare, moliciune.

LA TEINTURE DES CUIRS: PEUT LE PROCESSUS SURMONTER LES RESTRICTIONS SUR LA QUALITE DE L'EAU t

RESUME. La teinture est un processus effectué pour fournir la couleur désirée au cuir. La teinture du cuir joue un réle important dans I'esthétique finale de la peau.
L'eau est le moyen actuellement utilisé dans I'industrie du cuir pour le traitement des peaux en cuir fini, y compris la teinture. On a évalué la qualité de I'eau, en
particulier dans les groupes de tanneries de Tamil Nadu, en Inde. De nombreux groupes sont confrontés a une dureté de |'eau dans la gamme de 20.000 a 35.000
ppm. Dans ces régions, la teinture est faite avec de I'eau provenant d'autres sources. On a tenté d'étudier I'effet de la dureté de I'eau sur la teinture du cuir en
utilisant différentes classes de colorants qui sont utilisés aujourd'hui. Suite a I'étude, on a révélé des résultats intéressants. Cet article examine aussi l'influence de la
qualité de I'eau associée aux propriétés physico-chimiques du cuir teint. Outre la nécessité d'importantes quantités d'eau pour la teinture, la qualité de I'eau joue un
réleimportant dans la production de la peau.

MOTS CLES: teinture, colorant, eau dure, couleur, douceur.

INTRODUCTION INTRODUCERE

The color of the leather is closely linked to the Culoarea pielii este strans legata de operatiunile
finishing operation and finished leather [1]. The de finisare si de pielea finitd [1]. Succesul intr-o
success of the tannery mainly depends among other tabacdrie depinde, in principal, printre alti factori, de

calitatea apei disponibile [2]. Apa este una dintre cele
mai abundente substante chimice utilizate in procesul
de fabricare a pielii [3]. Este cunoscut faptul ca atunci
cand se utilizeaza Tn procesul de vopsire apa dura care
contine cloruri, aceasta afecteaza in mod negativ

factors on the quality of water available to a tanner [2].
Water is one of the abundantly used chemical in leather
making process [3]. It is known that the water
containing hardness and chlorides, when used in the

dyeing process, adversely affects the quality of the final calitatea produsului final. Daci duritatea sau continutul
product. If the salt content or the hardness is high, the de sare este mare, electrolitii prezenti in apa precipit
electrolytes presentinthe water precipitate the dyes or colorantii sau diminueaza nuanta, ducand la schimbarea
weaken the shade and result in change of the expected culorii preconizate [4]. Se poate observa, de asemenea,

*

Correspondence to: Govindan DEVIKAVATHI, Leather Process Technology Division, Central Leather Research Institute, Council of Scientific & Industrial Research,
Chennai, India, email: devikavathi@gmail.com, fax: 0091-44-24430267
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shade [4]. It may also be observed that the effect of
dyeing due to the hardnessis almost same irrespective of
the color of the dye [5]. Hardness and chlorides of ground
water in tannery clusters is about 20000-35000 ppm and
is considered not suitable for processing based on
existing methods. Dyeing is one of the critical operations
of leather making deciding final value of leather. Hence a
study has been undertaken to identify the effect of
varying degrees of hardness in the leather dyeing.

EXPERIMENTAL

Leather dyeing trials were carried out using water
with 20000 ppm total hardness, water containing
20000 ppm chlorides and compared with dyeing
carried out with distilled water (control).

Materials

Experiments were performed with four different
classes of dyes: acid, direct, basic, and metal complex
dye (1:2). The dyes used are as follows:

Aciddye-C.I. Acid Blue 113

Directdye-C.I. Direct Black 168

Metal complexdye - C.l. Acid Red 131

Basic dye used in the experiment is Basic Black, a
heterogeneous dye.

Procedure for Dyeing of Leather

Method followed for the preparation of hard
water is given below and the process adapted for
dyeingisgivenin Tables1and 2.

Preparation of Hard Water

A standard method is followed to prepare
standard hard water, in order to avoid regional
variations. 1.0 g of pure, dry calcium carbonate is
dissolved in minimum quantity of dilute HCI. To expel
excess of acid and CO,, the contents were boiled. The
residue is dissolved in distilled water to make 1 L
solution. The hardness of this solution would be 1 g/L
or 1,000 ppm or 1 mg/mL. Each mL of this solution thus
contains 1 mg of CaCO, equivalent hardness [6]. For
experimental trials 20000 ppm hardness water is
prepared as per standard procedure. Chloride hardness
water, which is due to calcium chloride and magnesium
chloride, was prepared by dissolving required
quantities of calcium and magnesium chloride in

ca efectul duritatii apei asupra vopsirii este aproape
acelasi, indiferent de culoarea colorantului [5]. Duritatea
si clorurile din apele freatice utilizate in grupurile de
tabacarii este de aproximativ 20.000-35.000 ppm si este
considerata nepotrivita pentru prelucrarea pielii pe baza
metodelor existente. Vopsirea este una dintre
operatiunile critice de fabricare a pielii, determinand
valoarea finala a pielii. Prin urmare, s-a efectuat un studiu
pentru a identifica efectul diferitelor grade de duritate a
apeiasupra vopsirii pielii.

PARTEA EXPERIMENTALA

S-au efectuat incercari de vopsire a pielii utilizand
apa cu duritate totala de 20.000 ppm, apa cu 20.000
ppm continut de cloruri si s-a facut o comparatie cu
vopsirea efectuata cu apa distilata (proba martor).

Materiale

Experimentele au fost efectuate utilizand patru
clase diferite de coloranti: coloranti acizi, directi, bazici
si metal-complecsi (1:2). Colorantii utilizati sunt
urmatorii:

Colorantacid-C.l. Acid Blue 113

Colorantdirect-C.l. Direct Black 168

Colorant metal-complex-C.l. Acid Red 131

Colorantul bazic folosit Tn experiment este Basic
Black, un colorant eterogen.

Procedeu de vopsire a pielii

Metoda aplicata pentru prepararea apei dure este
redatda Tn continuare, iar procesul adaptat pentru
vopsire este redatin Tabelele 1si 2.

Prepararea apei dure

S-aaplicat o metoda standard pentru a pregatiapa
dura obisnuita, pentru a evita variatii regionale. Se
dizolva 1.0 g de carbonat de calciu anhidru pur intr-o
cantitate minima de HCI diluat. Pentru a indeparta
excesul de acid si de CO, s-a fiert continutul. Reziduul s-
a dizolvat in apa distilata pentru a obtine 1 L de solutie.
Duritatea acestei solutii ar fi de 1 g/L, 1.000 ppm sau 1
mg/mL. Astfel, fiecare mL din aceasta solutie contine 1
mg de CaCO, de duritate echivalentd [6]. Pentru studiile
experimentale, se prepara apa cu duritatea de 20.000
ppm conform procedurii standard. Apa durd cu
continut de cloruri, care se datoreaza clorurii de calciu
si clorurii de magneziu, a fost pregatita prin dizolvarea
cantitatilor necesare de clorurda de calciu si de

Leather and Footwear Journal 11 (2011) 2
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distilled water. For the study, 20000 ppm chloride magneziu Tn apa distilatd. Pentru studiu s-a preparat

hardness water is prepared [5]. Control trials were apa cu continut de cloruri cu duritatea de 20.000 ppm

carried out with distilled water. [5]. Incercarile pe proba martor au fost efectuate cu apa
distilata.

Table 1: Process for dyeing of leather
Tabelul 1: Procesul utilizat la vopsirea pieilor

Washing
Spdlare

Neutralisation
Neutralizare

Sodium formate
Formiat de sodiu

Water

3X15 min pH5.5

Apd

Water

R 20 min
Water
Apd
Synthetic fatliquor 60 min  Drained
Agent de ungere sintetic 60 min  Scurs
Water
Apd
Fixing
Fixare
Water 3X15+ 30 min drained/washed/drained

e 3X15+ 30 min scurs/spélat/scurs

Apd

*Water - 20000ppm total hardness water and 20000 ppm of Chlorides

*Apd — apd cu duritate totald de 20.000 ppm si 20.000 ppm continut de cloruri
*Dye - Acid, direct, basic and metal complex dye

*Colorant — acid, direct, bazic si metal-complecsi

Revista de Pielarie Incaltaminte 11 (2011) 2
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Table 2: Dyeing with basic dye
Tabelul 2: Vopsirea cu coloranti bazici

Washing
Spalare

Neutralisation
Neutralizare

Sodium formate
Formiat de sodiu

Water

3X15 min pH5.5

Apd

Water 20 min
Apd
Water

Apd

Synthetic fatliquor
Agent de ungere sintetic AU

Synthetic fatliquor
Agent de ungere sintetic

Water 10 3X15+ 30 drained/washed/drained
3X15+ 30 scurs/spdlat/scurs

Apd

Basic dye 60 min drained/washed/drained
Colorant bazic 60 min scurs/spdlat/scurs

*Water - 20000ppm total hardness water and 20000 ppm of Chlorides
*Apd — apd cu duritate totald de 20.000 ppm si 20.000 ppm continut de cloruri

60 min

Leather and Footwear Journal 11 (2011) 2
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Chrome tanned leather was used as a raw
material for dyeing experiments. Neutralization,
retanning and fatliquoring process was carried out
before the commencement of dyeing process.
Neutralization is the process performed to neutralize
the free acid formed during the reaction of chrome
with substrate. If the dyeing is performed without
neutralization the cationic charge reacts very quickly
with the anionic dyes, which will be fixed rapidly on the
surface, giving uneven shades with poor penetration.
Neutralization would reduce the surface cationic
charge of the leather and help in more uniformly
distributing the post tanning chemicals to get the
desired properties in the final leather. A mixture of
sodium formate and sodium bicarbonate is used to
adjust the pH 4.5-5.0. It is necessary to wash the
leathers thoroughly after neutralization to remove the
salts formed during the process. If not removed, salts
may pose problems in dyeing operation. Retanning
improves feel and substance of the leather. Phenolic
condensation products were used for retanning process.
Fatliquoring is a process of coating the surface of the
fibres and fibrils of the leather with a thin layer of
lubricant, which imparts the required degree of softness
to the leathers so that the fibres slide over one another
without friction. Synthetic fatliquors (long chain
hydrocarbons, esters of long chain fatty acids with
alcohols) were used in the fatliquoring process. The
retanning, fatliquoring process is kept standard for all
dyeing trials. Dyeing process was carried out with acid,
basic, direct and metal complex dyes individually. The
dyes after penetration into the leathers were fixed by the
addition of formic acid as per the conventional process.

Color Measurements

Reflectance measurements were carried out using
a Mitton Roy Color Mate HDS instrument. The L, a, b
and cvalues were recorded.

Exhaustion Studies in the Dyeing Experiments

The leathers are dyed with 2.5% of dyestuffs on
the shaved weight, irrespective of the class of dyes. The
calibration curves for all the dyes were prepared.
Optical Density (OD) values for used dye liquor were
found using spectrophotometer. From the calibration
curves, the concentrations of dyes in the exhaust dye
liguor were found.
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S-a utilizat pielea tabacitd cu crom ca materie
primad pentru experimentele de vopsire. Procesele de
neutralizare, retabacire si ungere au fost efectuate
inainte deinceperea procesului de vopsire. Neutralizarea
este procesul efectuat pentru a neutraliza acidul liber
format in timpul reactiei cromului cu substratul. In cazul
n care vopsirea se efectueaza fara neutralizare, gruparile
pielii incarcate cationic reactioneaza foarte repede cu
colorantii anionici, care se vor fixa rapid pe suprafata
pielii, rezultand nuante inegale si o penetrare slaba.
Neutralizarea reduce incarcarea cationica de la suprafata
pielii si ajuta la distribuirea mai uniforma a substantelor
chimice dupa tabacire pentru a obtine proprietatile
dorite la pielea finitd. Se utilizeaza un amestec de
formiat de sodiu si bicarbonat de sodiu pentru
ajustarea pH-uluila 4,5-5,0. Este necesar ca pieile sa fie
bine spalate dupa neutralizare pentru a elimina sarurile
formate n timpul procesului. Daca nu sunt eliminate,
sarurile pot crea probleme la operatiunea de vopsire.
Retdbacirea imbunatateste tuseul si masa pielii. La
procesul de retdbacire s-au utilizat produse de
condensare fenolica. Ungerea este un proces de
acoperire a suprafetei fibrelor si fibrilelor pielii cu un
strat subtire de lubrifiant, care confera pieilor gradul
necesar de moliciune, astfelincat fibrele sa alunece una
peste cealaltd fird a se produce frecare. In procesul de
ungere s-au utilizat agentii de ungere sintetici
(hidrocarburi cu lant lung, esteri ai acizilor grasi cu lant
lung cu alcooli). S-a utilizat procesul standard de
retabacire si ungere la toate experimentele de vopsire.
Procesul de vopsire a fost efectuat separat cu coloranti
acizi, bazici, directi si pe baza de complecsi metalici.
Dupa penetrarea colorantilor in piele acestia au fost
fixati prin adaugare de acid formic, conform procesului
conventional.

Masurarea culorii prin reflexie

Masurarea factorului de reflexie a fost efectuata
utilizand un instrument Mitton Roy Color Mate HDS. S-
aufinregistratvalorileL, a, bsic.

Studierea epuizarii colorantilor in urma
experimentelor de vopsire

Pieile faltuite sunt vopsite cu 2,5% din coloranti,
indiferent de clasa de coloranti. S-au determinat curbele
de etalonare pentru toti colorantii. Valorile densitatii
optice (DO) pentru solutia colorantului folosit au fost
determinate cu ajutorul spectrofotometrului. Cu
ajutorul curbelor de etalonare s-a determinat
concentratia colorantilorin solutia de colorant epuizata.
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Softness Measurement

Softness was determined using the softness
tester in accordance with IUP-36. The softness of the
leather is measured using the ST 300 D digital leather
softness tester.

RESULTS AND DISCUSSIONS

Leather dyeing experiments were carried out
using water with 20000 ppm total hardness, water
containing 20000 ppm chlorides and with distilled
water for acid dye, basic dye, direct dye and metal
complexdye.

Acid Dye

The colour measurement values of dyed leathers
of control and experiments are shown in Table 3.

Masurarea moliciunii

Moliciunea a fost determinata folosind aparatul
de testare a moliciunii in conformitate cu IUP-36.
Moliciunea pielii s-a masurat cu aparatul digital de
testare a moliciunii pielii ST 300 D.

REZULTATE SI DISCUTII

Experimentele de vopsire a pielii au fost efectuate
folosind apa cu duritate totald 20.000 ppm, apa cu
20.000 ppm continut de cloruri si apa distilata pentru
colorant acid, colorant bazic, colorant direct si colorant
metal-complex.

Coloranti acizi

Valorile culorii probelor de piele vopsita (martor si
experimente) sunt prezentate in Tabelul 3.

Table 3: Color measurement values of leathers for acid dye
Tabelul 3: Masurarea valorilor culorii pieilor vopsite cu colorant acid

Control 5 c78 13768

-20.784 24.931 303.521 =

Martor

Expt-2 32.735 13.379

Control — distilled water
Martor — apd distilatd
Expt 1 — 20000 ppm chlorides water

-19.768 23.870 304.091  8.517

Expt 1 —20.000 ppm apd cu continut de cloruri

Expt 2 — 20000 ppm hardness water
Expt 2 —20.000 ppm apd durd

It is observed that the dyeing process carried out
with 20000 ppm hardness water shows a total color
difference (AE) of 8.5 when compared to that of a
control. The dyeing experiment with 20000 ppm
chlorides water shows a total color difference of only
(AE) of 1.5 when compared with the control. AL is
significantly lower for experimental leathers compared
to control leathers, indicating that control leathers are
lighter in shade than the experimental leathers. The
total hardness of water showed a major change when
leathers were dyed with acid dyes. However, chloride

Se observa ca procesul de vopsire efectuat cu apa
cu duritate 20.000 ppm aratda o diferenta totala de
culoare (AE) de 8,5 in comparatie cu cea a probei
martor. Experimentul de vopsire cu apa cu 20000 ppm
continut de cloruri indica o diferenta de culoare totala
de doar 1,5 (AE) in comparatie cu proba martor. AL este
semnificativ mai mic pentru probele experimentale,
comparativ cu probele martor, indicand faptul ca pielea
martor are o nuanta mai deschisa decat cea a probelor
experimentale. Duritatea totald a apei a produs o
schimbare majora atunci cand pieile au fost vopsite cu
coloranti acizi. Cu toate acestea, apa dura cu continut
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hardness exhibited marginal change compared with
control.

Direct Dye

The color measurement values of leathers dyed
with direct dye for control and experiment are given in
Table 4.

de cloruri a prezentat modificari nesemnificative
comparativ cu proba martor.
Coloranti directi

Valorile culorii probelor de piele vopsite cu
colorant direct (martor si experimente) sunt prezentate

inTabelul 4.

Table 4: Color measurement values of leathers for direct dye
Tabelul 4: Masurarea valorilor culorii pieilor vopsite cu colorant direct

Control

Martor 24.744 2.816

2.820 356.995 -

Expt-2 35.900 4.002

It is observed that leathers processed with 20000
ppm total hardness water showed a total color difference
(AE) of 11.3 when compared to that of a control. The
dyeing process with 20000 ppm chlorides shows a total
color difference (AE) of 10.6 when compared with control.
AL is significantly higher for experimental leathers
compared to control leathers, indicating that control
leathers are darker in shade than the experimental
leathers in accordance with the equation mentioned. This
implies that hardness of water has dominant influence in
the case of dyeing with direct dyes.

Basic Dye

Table 5 shows the color measurement values of
control and experiment leathers processed with basic
dye.

4.274 339.435 10.617

Se observa ca pieile prelucrate cu apa cu duritate
totala de 20.000 ppm au prezentat o diferenta totald de
culoare de 11,3 (AE) in comparatie cu cea a probei
martor. Procesul de vopsire cu apa cu 20.000 ppm
continut de cloruriindica o diferenta totala de culoare de
10,6 (AE) n comparatie cu proba martor. AL este
semnificativ mai mare pentru probele experimentale,
comparativ cu proba martor, indicand faptul ca proba
martor are o nuanta mai finchisa decat probele
experimentale, in conformitate cu ecuatia mentionata.
Acest lucru arata faptul ca duritatea apei are o influenta
dominantain cazul vopsirii cu coloranti directi.

Coloranti bazici

Tabelul 5 prezinta valorile culorii probelor de piele
(martor si experimente) prelucrate cu colorant bazic.

Table 5: Color measurement values of leathers for basic dye
Tabelul 5: Masurarea valorilor culorii pieilor vopsite cu colorant bazic

Control

Martor 17.586 1.295

1.309 8.525

Expt-2 20.926 1.023
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It is observed that leathers from experimental
process show a total color difference (AE) of 3.3 when
compared to that of a control process. The dyeing
process carried out with 20000 ppm chlorides water
shows a total color difference of only (AE) of 1.5, AL
shows a less variation for control and experimental
leathers. The changes observed were negligible.

Metal Complex Dyes

The color measurement values of leathers of
control and experimental leathers dyed with metal
complexdye are giveninTable 6.

Se observd ca probele experimentale de piele
prezintd o diferenta totald de culoare de 3,3 (AE) in
comparatie cu cea a probei martor. Procesul de vopsire
efectuat cu apa cu 20.000 ppm continut de cloruri indica o
diferenta totala de culoare de doar 1,5 (AE). AL prezinta o
variatie mai mica atat la proba martor, cat si la probele
experimentale. Modificarile observate au fost neglijabile.

Coloranti metal-complecsi

Valorile culorii probelor de piele (martor si
experimentale) vopsite cu coloranti metal-complecsi
sunt prezentate in Tabelul 6.

Table 6: Color measurement values of leathers for metal complex dye
Tabelul 6: Masurarea valorilor culorii pieilor vopsite cu colorant metal-complex

Control

Martor 55.871 39.290

40.405 11.145 -

Expt-2  55.109  39.326

It is observed that leathers from experimental
dyeing process show a total color difference (AE) of 2.0
when compared to that of a control dyeing process. Aa
and Ab show near zero values, which imply that the color
has not been altered more. The impact of hardness on
metal complex dye was practically insignificant.

Exhaustion Studies and Softness

Exhaustion studies were carried out for all dyeing
experiments. The exhaustion results are tabulated in
Table7.

40.067 11.036 0.766

Se observa ca probele experimentale prezinta o
diferenta totald de culoare de 2,0 (AE) in comparatie cu
proba martor. Aa si Ab prezinta valori aproape de zero,
ceea ce indica faptul ca nu s-a mai modificat culoarea.
Impactul duritatii asupra colorantului metal-complex a
fost practic nesemnificativ.

Analiza epuizarii si a moliciunii

S-a efectuat analiza epuizarii pentru toate
experimentele de vopsire. Rezultatele epuizarii sunt
listate in Tabelul 7.

Table 7: Percentage of exhaustion of dyes
Tabelul 7: Procentul de epuizare a colorantilor

Acid dye
Colorant acid

92+ 5 85+ 5 80+5

Basic dye
Colorant bazic

92+5 81+5 86+5
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From the results it is observed that no major
change is seen in the exhaustion of acid dyes when
compared with control. In the case of direct dye the
exhaustion is decreased by 20% for the leather
processed with the hard water. With the basic dye
exhaustion is comparable for control and experimental.
No change is observed in the exhaustion of metal
complex dyes for the control and experimental trials
with hard water. Softness measurement values were
tabulatedin Table 8.

Din rezultate se observa ca nu s-a produs nicio
schimbare majora la epuizarea colorantilor acizi, in
comparatie cu proba martor. in cazul colorantilor directi,
epuizarea scade cu 20% la pielea prelucrata cu apa dura.
La colorantii bazici, epuizarea este comparabild pentru
proba martor si probele experimentale cu apa dura. Nu
se observd nicio schimbare la epuizarea colorantilor
metal-complecsi pentru proba martor si pentru probele
experimentale cu apa dura. Valorile moliciunii au fost
listate in Tabelul 8.

Table 8: Softness measurement values (mm)
Tabelul 8: Valorile moliciunii (mm)

Acid dye
Colorant acid

Basic dye
Colorant bazic

No major change is seen in the softness values for
both control and experimental. Visual assessment data
for the control and the experimental trials with acid,
direct, basic, and metal complex dyes were tabulated in
Tables9,10,11,12.

Nu se observa nicio schimbare majora a valorilor
moliciunii atat la proba martor, cat si la probele
experimentale. Datele de evaluare vizuala pentru
proba martor si pentru probele experimentale cu
coloranti acizi, directi, bazici si metal-complecsi sunt
prezentateinTabelele 9, 10, 11, 12.

Table 9: Visual assessment of leathers for acid dye
Tabelul 9: Evaluarea vizuala a pieilor pentru colorantii acizi

Shade uniformity Good
Uniformitatea nuantei Bund

Good Moderate
Bund Moderatd

Penetration of dye
Patrunderea colorantului

Tone changes
Schimbdri de ton

Grain Smoothness
Finetea fetei
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Table 10: Visual assessment of leathers for direct dye
Tabelul 10: Evaluarea vizuala a pieilor pentru colorantii directi

Shade uniformity Good Moderate Moderate
Uniformitatea nuantei Bund Moderatd Moderatd

Penetration of dye
Pdtrunderea colorantului

Tone changes N|I
Schimbdri de ton

Grain Smoothness
Finetea fetei

Table 11: Visual assessment of leathers for basic dye
Tabelul 11: Evaluarea vizuala a pieilor pentru colorantii bazici

Shade uniformity Good Good Good
Uniformitatea nuantei Bund Bund Bund

Penetration of dye
Pdtrunderea colorantului

Tone changes Redder Slightly greener Slightly
Schimbdri de ton Mai rosu Usor spre verde Usoare

Grain Smoothness
Finetea fetei
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Table 12: Visual assessment of leathers for metal complex dye
Tabelul 12: Evaluarea vizuala a pieilor pentru colorantii metal-complecsi

Shade uniformity
Uniformitatea nuantei

Good Good
Bund Bund

Penetration of dye
Pdtrunderea colorantului

N|I N|I

Tone changes
Schimbdri de ton

Grain Smoothness
Finetea fetei

CONCLUSIONS

The study has led to the following major
observations. Presence of chlorides even up to 20000
ppm did not adversely affect leather dyeing with acid,
basic and metal complex dyes. However, dyeing with
direct dye in water of 20000 ppm chlorides did not
produce satisfactory results. Presence of total hardness
of about 20000 ppm resulted in poor dyeing
characteristics when acid and direct dyes were used.
However, basic and metal complex dyeing did not
exhibit this behavior. With reference to the effect of
hardness and chloride content on exhaustion of
dyestuffs, only marginal impairment was observed.
Marginal impairments on organoleptic properties were
also observed when water quality was altered. This
study, though limited to one dye in each class of dyes,
has given some interesting results on the behavior of
dyes with the hardness water in the dyeing of leather,
probably providing the choice of dyes that could be
used even with hard water.
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CONCLUZII

Studiul a condus la urmatoarele observatii majore.
Prezenta clorurilor, chiar si pana la 20.000 ppm nu a
afectat vopsirea pielii cu coloranti acizi, bazici si metal-
complecsi. Cu toate acestea, vopsirea cu coloranti directi
in apa cu continut de cloruri de 20.000 ppm nu a oferit
rezultate satisfacdtoare. Prezenta duritatii totale de
aproximativ 20.000 ppm a oferit caracteristici slabe de
vopsire atunci cand s-au utilizat coloranti acizi si directi.
Cu toate acestea, colorantii bazici si cei metal-complecsi
nu au prezentat acest comportament. Referitor la efectul
duritatii si al continutului de cloruri la epuizarea
colorantilor, s-a observat doar o deteriorare
nesemnificativa. Deteriorari nesemnificative privind
proprietatile organoleptice s-au observat, de asemenea,
atunci cand calitatea apei a fost modificata. Desi se
limiteaza la un singur colorant din fiecare clasa de
coloranti, acest studiu a dat rezultate interesante privind
comportamentul colorantilor in apa dura la vopsirea
pieilor, oferind alternative pentru coloranti care ar putea
fiutilizati chiarsicuapadura.
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THE INFLUENCE OF HIGH DENSITY POLYETHYLENE ADDED TO IONIC THERMOPLASTIC ELASTOMER COMPOUNDS BASED ON MALEINIZED ETHYLENE-
PROPYLENE TERPOLYMER RUBBER

ABSTRACT. This paper studies the influence of high-density polyethylene on the characteristics of ionic thermoplastic elastomers based on maleinized ethylene-
propylene terpolymer rubber (EPDM-g-MA). lonic thermoplastic elastomers were obtained by processing elastomers containing ionisable groups, namely EPDM-g-
MA, by introducing metal salts or polyvalent metal oxides which can react with functional groups of ionisable molecules forming ionic fields, as well as introducing
fillers, ionic plasticizers, polyolefins, antioxidants etc. From the results obtained it was noticed that upon increasing the amount of high-density polyethylene (HDPE)
introduced in EPDM-g-MA blends, hardness, modulus and tear strength increase and elasticity and residual elongation decrease. These effects prove that the
properties of polymer blends depend on the characteristics of component polymers and on their molar ratios. The blend containing 80 phr (parts per hundred
rubber) polyethylene was selected, as it had the optimum values of hardness, modulus, tear strength and good values for tensile strength, elongation at break and
elasticity. This blend was used to make ionic thermoplastic elastomer granules in the laboratory extruder-granulator. The new types of granules were characterized
and their functionality and the reproducibility of the technology by means of which they were obtained were demonstrated. They can be used to obtain new types
of soles and toplifts for footwear, to make protection equipment, to obtain gaskets, hoses, conveyor belts which are resistant to concentrated acids and bases etc.
KEY WORDS: maleinized ethylene-propylene terpolymer, high-density polyethylene, ionic thermoplastic elastomers.

INFLUENTA INTRODUCERII POLIETILENEI DE TNALTA DENSITATE IN COMPOUNDURILE DE ELASTOMERI TERMOPLASTICI IONICI PE BAZA DE CAUCIUC
TERPOLIMER ETILENA-PROPILENA MALEINIZAT

REZUMAT. in aceastd lucrare s-a studiat influenta polietilenei de naltd densitate asupra caracteristicilor elastomerilor termoplastici ionici pe bazi de cauciuc
terpolimer etilena-propilena maleinizat (EPDM-g-AM). Obtinerea elastomerilor termoplastici ionici s-a realizat prin prelucrarea elastomerilor care contin grupari
ionizabile, si anume EPDM-g-AM, prin introducerea de saruri metalice sau oxizi metalici polivalenti care pot reactiona cu gruparile functionale ale moleculelor
ionizabile formand domeniiionice, precum si introducerea de sarje, plastifianti ionici, poliolefine, antioxidanti etc. Din rezultatele obtinute s-a observat cd odata cu
marirea cantitdtii de polietilena de inaltd densitate (HDPE) introduse in amestecurile de EPDM-g-AM creste duritatea, modulul si rezistenta la sfasiere si scad
elasticitatea si alungirea remanentd. Aceste efecte demonstreaza faptul ca proprietatile amestecurilor de polimeri depind de caracteristicile polimerilor
componenti si de fractiile molare ale acestora. A fost selectat amestecul care contine 80 phr (partila 100 parti de cauciuc) polietilena, deoarece a prezentat cele mai
bune valori ale duritatii, modulului, rezistentei la sfasiere si valori bune ale rezistentei la rupere, alungirii la rupere si elasticitatii. Acesta s-a utilizat la realizarea
granulelor de elastomeri termoplastici ionici in extruderul-granulator de laborator. Noile tipuri de granule au fost caracterizate si s-a demonstrat functionalitatea si
reproductibilitatea tehnologiei de obtinere a acestora. Acestea se pot utiliza pentru obtinerea unor noi tipuri de talpi si capace de toc pentru incaltaminte, la
realizarea de echipamente de protectie, la obtinerea de garnituri, furtunuri, benzitransportoare rezistente la acizi si baze concentrate etc.

CUVINTE CHEIE: terpolimer etilena-propilena maleinizat, polietilena de inaltd densitate, elastomeri termoplasticiionici.

L'INFLUENCE DE L'INTRODUCTION DU POLYETHYLENE HAUTE DENSITE DANS LES COMPOSES D'ELASTOMERES THERMOPLASTIQUES IONIQUES A BASE DE
CAOUTCHOUC ETHYLENE-PROPYLENE TERPOLYMERE MALLEINISE

RESUME. Dans cet article on a étudié I'influence du polyéthyléne haute densité sur les caractéristiques des élastoméres thermoplastiques ioniques a base de
caoutchouc éthyléne-propyléne terpolymeére malleinisé (EPDM-g-MA). L'obtention d'élastoméres thermoplastiques ioniques a été atteinte par le traitement des
élastomeres contenant des groupes ionisables, nommément EPDM-g-MA, par introduisant des sels de métaux ou des oxydes métalliques polyvalents qui peuvent
réagir avec des groupes fonctionnels des molécules ionisables en formant domaines ioniques, et aussi par I'introduction de charges, plastifiants ioniques,
polyoléfine, antioxydants, etc. D'aprés les résultats on a observé que I'augmentation de la quantité de polyéthyléene haute densité (PEHD) introduite dans les
mélanges en EPDM-g-MA suscite I'augmentation de la dureté, du module et de la résistance a la déchirure et la réduction de I'élasticité et de I'allongement résiduel.
Ces résultats démontrent que les propriétés des mélanges de polymeéres dépendent des caractéristiques des polyméres composants et de leurs fractions molaires.
On a sélectionné le mélange contenant 80 pcc (partie pour cent en caoutchouc) polyéthyléne car il a présenté les meilleures valeurs de la dureté, du module, de la
résistance a la déchirure et de bonnes valeurs de la résistance a la rupture, de I'allongement a la rupture et de I'élasticité. On I'en a utilisé pour obtenir des granules
d'élastomeres thermoplastiques ioniques dans I'extrudeuse-granulateur de laboratoire. Les nouveaux types de granules ont été caractérisés et on a démontré la
fonctionnalité et la reproductibilité de la technologie pour les obtenir. Ils peuvent étre utilisés pour I'obtention de nouveaux types de semelles et de bonbouts pour
chaussures, pour le développement des équipements de protection, pour obtenir des joints, des tuyaux, des courroies transporteuses résistantes aux acides et aux
bases concentrées, etc.

MOTS CLES: éthylene-propyléne terpolymeére maleinisé, polyéthyléne haute densité, élastoméres thermoplastiques ioniques.

: Correspondence to: Maria Daniela STELESCU, INCDTP — Division: Leather and Footwear Research Institute, 93 lon Minulescu St., Bucharest, Romania,
email: dmstelescu@yahoo.com
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INTRODUCTION

Anionomer, or ionic polymer, is an ion-containing
polymer with limited ionic bonds in its backbone or
network structure [1-4]. These ions could be cationic,
such as quaternary ammonium, sulfonium or
phosphonium ions, or anionic, such as carboxylic,
sulphonic, or phosphonic ions. lonomers differ from
water swellable or soluble polyelectrolytes with their
low ionic contents, typically containing 10% or lower
ionic groups. By definition, ionomers exist in either the
salt or ionized form. Hence, a metal salt of
poly(ethylene-co-methacrylic acid) isanionomer, but a
poly(ethylene-co-methacrylic acid) is not. lons in
ionomers are covalently bonded to the polymer
backbone or network balanced with mobile counter-
ions where their mobility depends on the ionic bond
strength, the temperature, and the presence of
preferential plasticizers. Since these limited ionic groups
are typically surrounded by low dielectricconstant non-
ionic co-monomers, the aggregation of ions in ionomers
is commonly observed, if their chain conformation
could accommodate.

Depending on the chain conformational freedom
and ionic contents, the ion aggregation in bulkionomers
varies from simple ionic pairs, to ionic multiplets, and to
ionic clusters [5]. The multiplets are presumed to act as
small physical crosslinks whereas the formation of
clusters imparts a phase separated domain morphology.
Cluster formation with corresponding failure of
time—-temperature superposition was indicated in
poly(styrene-co-sodium methacrylate)s containing
greaterthan 6 mol % methacrylate.

Below 6 mol %, multiplets were assumed to be present
in these polymers that observed thermorheological
simplicity [6]. It is because of these ionic associations that
enhancements in mechanical properties were obtained in
ionomers. These ionic aggregates in ionomers have been
found to be thermally stable until the polymer decomposes
[7]. lonomers flow by a hindered ion-hopping mechanism,
where ions are transported between aggregates,
resulting in significantly increased viscosity values [8].

INTRODUCERE

Unionomer, sau un polimer ionic, este un polimer
care contine ioni cu un numar limitat de legaturi ionice
in lantul principal (catena de baza) sau in structura
retelei [1-4]. Acesti ioni ar putea fi cationici, cum ar fi
ionii de amoniu cuaternar, de sulfoniu sau de fosfoniu,
sau anionici, cum ar fi ionii carboxilici, sulfonici sau
fosfonici. lonomerii difera de polielectroliti care sunt
solubili sau se pot gonfla Tn apa, prin continutul lor
scazut de ioni, care cuprinde de obicei grupari ionice in
proportie de 10% sau mai putin. Prin definitie, ionomerii
exista fie in forma de saruri, fie in forma ionizata. Prin
urmare, o sare a copolimerului polietilena-acid metacrilic
cu un metal este un ionomer, dar copolimerul polietilena-
acid metacrilic nu este. lonii din ionomeri sunt legati prin
legaturi covalente de lantul principal sau de retea, fiind
echilibrati cu contra-ioni mobili a caror mobilitate depinde
derezistenta legaturiiionice, de temperatura, side prezenta
plastifiantilor preferentiali. Deoarece acest numar limitat de
grupari ionice sunt de obicei inconjurate de co-monomerii
neionici cu constanta dielectrica mica, se observa frecvent
agregarea ionilor in ionomeri, in cazul in care conformatia
lantuluiacestorapermiteacestlucru.

n functie de libertatea conformationald a lantului
si de continutul ionic, agregarea ionilor in ionomeri
variaza de la perechiionice simple la multipletiionici, si
la structuriionice ample de tip ciorchine (,,cluster”) [5].
Se presupune ca multipletii actioneaza ca reticulari
fizice slabe intre catene in timp ce formarea de clustere
confera o morfologie cu domenii de faze separate.
Formarea de clustere cu eroarea corespunzatoare a
suprapunerii timp-temperaturda a fost indicata la
copolimerii polistiren-metacrilat de sodiu care contin
mai mult de 6 mol % grupari metacrilat.

Sub 6 mol %, s-a presupus ca multipletii erau
prezenti in acei polimeri care prezentau caracteristici
termoreologice [6]. Datoritd acestor asociatii ionice s-au
obtinut Tmbunatatiri ale proprietatilor mecanice la
ionomeri. Aceste agregate ionice din ionomeri s-au
dovedit a fi stabile din punct de vedere termic pana ce
polimerul se descompune [7]. Curgerea ionomerilor
are loc printr-un mecanism de disociere a ionilor, in
care ionii sunt transportati intre agregate, avand ca
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This increase in ionomer viscosity depends on the
difficulty in ion hopping which, in turn, is related to the
cohesive strength of the ionic aggregate [2].

The first patent for a carboxylic elastomer was
issued to |.G. Farben-industrie in 1933 [9]. lonic
interactions, or ionic crosslinks, are present in
carboxylated rubbers vulcanized by metal-oxides in the
presence or absence of sulfur [10]. These ionic
associations raised the strength of the based rubber
(without carboxyl groups), at the expense of elasticity,
improved its hardness, abrasion resistance, film
forming properties, and adhesion [11]. Most widely
used commercial carboxylated rubber products are
those based on diene rubbers, including butadiene,
butadiene-acrylonitrile, and butadiene-styrene,
copolymerized with acrylic or methacrylic acid. lonic
groups have been incorporated in other elastomers
and rubbers, such as chlorosulfonated polyethylene
metal salts (Hypalon), perfluorosulfonated ionomers
(Nafion), sulfonated poly(ethylene-co-propyleneco-5-
ethylidene 2-norbornene), or sulfo-EPDM [12], and
polyurethaneionomers [13].

In order to obtain ionic thermoplastic elastomers,
the following techniques can be used [14-28]: (1)
obtaining elastomers containing ionisable monomeric
units in the molecule by synthesis or directly obtaining
ionic thermoplastic elastomers; (2) chemical
modification of elastomers in order to obtain ionisable
groups along the polymer chain; (3) processing
elastomers containing ionisable groups by introducing
polyvalent metal salts or metal oxides which can react
with functional groups of ionisable molecules forming
ionic domains, as well as by introducing charges, ionic
plasticizers, polyolefins, antioxidants etc. in order to
obtain compounds of ionic thermoplastic elastomers
which can be used in various applications depending on
their composition. Out of these, in this paper the third
method, namely processing elastomers containing
ionisable groups by introducing polyvalent metal salts
or metal oxides.

In order to improve certain properties of thus
obtained compounds, such as tensile strength, tear
strength, resistance to chemical agents etc. other
polymers can be added to the compound. Choosing the
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rezultat valori semnificativ crescute ale vascozitatii [8].
Aceasta crestere a vascozitatii ionomerilor depinde de
dificultatea disocierii ionilor, care, la randul sau, este
legata de forta de coeziune aagregatuluiionic[2].

Primul brevet privind un elastomer carboxilic a
fost acordat grupului industrial I.G. Farben Tn 1933 [9].
Interactiunile ionice, sau reticuldrile ionice, sunt
prezente in cauciucurile carboxilate vulcanizate cu oxizi
de metal, in prezenta sau absenta sulfului [10]. Aceste
asociatii ionice au crescut rezistenta cauciucului de
baza (fara gruparile carboxil), in detrimentul
elasticitatii, au Tmbunatatit duritatea, rezistenta la
abraziune, proprietdtile de formare a peliculelor si
aderenta [11]. Cel mai des utilizate produse comerciale
din cauciuc carboxilat sunt cele pe baza de cauciucuri
dienice, incluzand butadiena, butadien-acrilonitrilul, si
butadien-stirenul, copolimerizate cu acid acrilic sau
metacrilic. Gruparile ionice au fost Tncorporate in alte
tipuri de elastomeri si cauciucuri, cum ar fi sarurile de
metal ale polietilenei clorosulfonate (Hypalon),
ionomerii perfluorosulfonati (Nafion), copoli(etilena-
propilena 5-etilidenad 2-norbornena) sulfonata [12], si
ionomeri poliuretanici[13].

Pentru obtinerea elastomerilor termoplastici
jonici se pot utiliza urmatoarele tehnici [14-28]: (1)
obtinerea prin sintezd a elastomerilor care contin in
moleculd unitati monomerice ionizabile sau obtinerea
directd a elastomerilor termoplasticiionici; (2) modificarea
chimica a unor elastomeri in vederea obtinerii de-a lungul
lantului polimeric a unor grupariionizabile; (3) prelucrarea
elastomerilor care contin grupari ionizabile prin
introducerea de sdruri metalice sau oxizi metalici
polivalenti care pot reactiona cu gruparile functionale ale
moleculelor ionizabile formand domenii ionice, precum si
introducerea de sarje, plastifianti ionici, poliolefine,
antioxidanti etc. pentru a obtine compounduri de
elastomeri termoplastici ionici care se pot utiliza in diverse
aplicatii In functie de compozitia lor. Dintre acestea, in
aceasta lucrare se va utiliza a treia metoda, si anume,
prelucrarea elastomerilor care contin grupari ionizabile
prin introducerea de sdaruri metalice sau oxizi metalici
polivalenti.

Pentru a Tmbunatati anumite proprietati ale
compoundurilor astfel obtinute cum ar fi rezistenta la
rupere, la sfasiere, la agenti chimici etc. se pot adauga si
alti polimeri in compound. Alegerea tipului de polimer




M.D. STELESCU, D. BERECHET, D. GURAU

type of polymer depends on its miscibility with the
basic elastomer. Some researchers [29-33] have
studied the miscibility of two or more polymers and
have established that, in order to obtain blends with
superior characteristics, polymer selection is to be
done depending on the following criteria: polarity,
solubility, degree of crystallinity, surface tension,
structure etc. In this paper the influence of high density
polyethylene on the characteristics of thermoplastic
elastomers based on EPDM-g-MA is studied.

EXPERIMENTAL

Materials

The following materials: (1) maleinized ethylene-
propylene terpolymer rubber (EPDM-g-MA) Royaltuf
485 (specific weight 0.85 g/cm’, melting point 109°C,
maleic anhydride content 0.5 %, semicrystalline
structure), (2) high-density polyethylene (HDPE)
Hostalen GC 7260 (density 0.962 g /cm’, Vicat B/50
softening temperature of 72°C), (3) neutralization
agent — zinc oxide quality | (zinc oxide content 99.2 %,
humidity 0.15 %, free zinc 0.14 %) in the presence of
stearic acid (fatty acid titre of 59, without mineral
acidity), (4) ionic plasticizer —zinc stearate (zinc content
10.5%, melting point 127°C), (5) Ultrasil VN3
precipitated silica filler (pH 6.7, 2% volatile matter at
105°C), (6) non-ionic plasticizer — Texpar oil 22 paraffin
oil (specific weight 0.87 g/cm’, viscosity at 20°C of 46
mm?/s, flashing point 200°C) and (7) Irganox 1010
antioxidant (melting temperature 38-40°C and purity
98%).

Sample Preparation

Blends were prepared by means of blending
technique, on alaboratory electrically heated roller mill
equipped with cooling system. Friction was 1:1.1 and
working temperature 150-170°C. Table 1 gives the
formulations to study the influence of the amount of
HDPE on the properties of EPDM-g-AM blends. The
amount of HDPE was varied from 0 to 80 phr (parts per
hundred rubber).

se face in functie de miscibilitatea acestuia cu
elastomerul de baza. Unii cercetatori [29-33] au studiat
miscibilitatea dintre doi sau mai multi polimeri si au
stabilit c3, pentru a se realiza amestecuri cu caracteristici
superioare, selectarea polimerilor se va face in functie
de urmatoarele criterii: polaritate, solubilitate, grad de
cristalinitate, tensiune superficiald, structura etc. In
aceasta lucrare, se studiaza influenta polietilenei de
inalta densitate asupra caracteristicilor elastomerilor
termoplastici pe baza de EPDM-g-AM.

PARTEA EXPERIMENTALA

Materiale

S-au utilizat urmatoarele materiale: (1) cauciuc
terpolimer etilena-propilena maleinizat (EPDM-g-AM)
Royaltuf 485 (greutate specificd 0,85 g/cm’, punct de
topire 109°C, continut de anhidrida maleica 0,5%,
structurd semicristalind), (2) polietilena de finalta
densitate (HDPE) Hostalen GC 7260 (densitate 0,962
g/cm’, temperaturd de inmuiere Vicat B/50 de 72°C),
(3) agent de neutralizare oxid de zinc calitatea |
(continut de oxid de zinc 99,2%, umiditate 0,15%, zinc
liber 0,14%) in prezenta acidului stearic (cu titrul
acizilor grasi de 59 si fara aciditate minerala), (4)
plastifiant ionic stearatul de zinc (continut de zinc
10,5%, punct de topire 127°C), (5) sarja silice
precipitatd Ultrasil VN3 (pH 6.7, 2% materiale volatile la
105°C), (6) plastifiant neionic uleiul parafinic Texpar oil
22 (greutate specificd 0,87 g/cm’, viscozitate la 20°C de
46 mm’/s, punct de inflamabilitate 200°C) si (7)
antioxidant Irganox 1010 (temperatura de topire 38-
40°Csi puritate 98%).

Pregatirea probelor

Amestecurile s-au preparat prin intermediul
tehnicii de amestecare, pe un valt de laborator incalzit
electric si prevazut cu sistem de racire. Frictia a fost de
1:1,1 iar temperatura de lucru de 150-170°C. Tabelul 1
prezintda recepturile realizate pentru determinarea
influentei cantitatii de HDPE asupra proprietatilor
amestecurilor EPDM-g-AM. Cantitatea de HDPE a variat
dela0la 80 phr(partila 100 partide cauciuc).
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Table 1: Formulations elaborated to determine the influence of introducing HDPE
in elastomer compounds based on EPDM-g-MA rubber, expressed in phr (parts per 100 parts of rubber)
Tabelul 1: Recepturile realizate pentru determinarea influentei introducerii HDPE
in compoundurile de elastomeri pe baza de cauciuc EPDM-g-AM, exprimate Tn phr (parti la 100 parti de cauciuc)

Royaltuf 485 EPDM-g-MA
EPDM-g-AM Royaltuf 485

Zinc oxide
Oxid de zinc

Zinc stearate
Stearat de zinc

Texpar oil 22 paraffin oil
Ulei parafinic Texpar oil 22

1 100

The blend constituents were added in the
following sequence: roll binding of EPDM-g-MA and
HDPE (5-8'), embedding zonc oxide, stearic acid and
antioxidant (2'), introducing zinc stearate, paraffin oil
and filler (5'), homogenizing the blend and removing it
fromtherollin 2 mmthick sheets (4').

Plates required for physical-mechanical tests have
been made by compression molding, using an
electrically heated hydraulic press, at a temperature of
160°C, pressure of 150 MPa, to obtain sheets of
dimension 11.5x 11.5x 0.2 cm’. The vulcanization time
was 20' and it was measured by means of Monsanto
Rheometer.

The blends were easy to process and the plates
necessary for physical-mechanical tests had a
corresponding appearance.

Granulation of blends was done on an extruder-
granulator equipped with feeder, screw with three
heating areas, granulating head and knives to obtain
granules. This operation was performed only for the
selected blend. Feeding was done using material in the
form of strips 2-3 mm thick and 20-30 cm long,
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Constituentii amestecului s-au adaugat in
urmatoarea ordine: legarea pe valt a EPDM-g-AM si a
HDPE (5-8'), inglobarea oxidului de zinc, a acidului
stearic si a antioxidantului (2'), introducerea stearatului
de zinc, a uleiului parafinic si a sarjei (5'), omogenizarea
amestecului siscoatere de pe valt sub forma de foaie de
cca2 mmgrosime (4').

Placile necesare pentru testele fizico-mecanice s-
au realizat prin compresie, utilizand o presa hidraulica
incalzitd electric, la o temperatura de 160°C, presiune
de 150 MPa, pentru a obtine foi de dimensiunile 11,5 x
11,5 x 0,2 cm’. Timpul de vulcanizare a fost de 20' si a
fost masurat cu ajutorului unui reometru Monsanto.

Amestecurile au avut o buna prelucrabilitate, iar
placile necesare determinarilor fizico-mecanice
obtinute au avut un aspect corespunzator.

Granularea amestecurilor s-a realizat pe un
extruder-granulator prevazut cu gura de alimentare,
snec cu trei zone de incalzire, cap de granulare si cutite
pentru obtinerea granulelor. Aceastda operatie s-a
realizat numai pentru amestecul selectat. Alimentarea
s-a realizat cu material sub forma de fasii cu o grosime
de 2-3 mm si o lungime de 20-30 cm, obtinute Th urma
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obtained as a result of homogenizing blends. The
thermal regime for obtaining ionic thermoplastic
elastomer granulesis presentedin Table 2.

realizarii si omogenizarii amestecurilor. Regimul termic
pentru obtinerea granulelor de elastomeri termoplastici
ionici este prezentatin Tabelul 2.

Table 2: Thermal regime of extruder-granulator upon obtaining EPDM-g-AM rubber granules
Tabelul 2: Regimul termic al extruderului-granulator la obtinerea granulelor de cauciuc EPDM-g-AM

080

Upon the granulation operation it was made sure
that the time of keeping EPDM-g-MA rubber blend in
the extruder-granulator corresponds to that required
to achieve ionic cross-linking, determined using the
rheometer (20').

The obtained granules were then cooled and
homogenized.

The plates needed to determine the physical-
mechanical indices of ionic thermoplastic elastomer
granules were obtained through the injection method
in a mould with two cavities using an electric injection
machine.

Laboratory Tests

Dumb-bell shaped test pieces were cut from the
moulded sheets previously conditioned for 24 h at
room temperature. Tensile tests were performed using
a Schoppler strength at a crosshead speed of 460
mm/min according to ISO 37/2005. Data, such as
tensile modulus (M100 and 300), tensile strength and
elongation at break (Eb), were obtained from the tests.
Tearing strength tests were carried out with a
Schoppler strength tester with testing speed 460
mm/min, using angular test pieces (type Il) in according
to SREN 12771/2003. Hardness was measured by using
a hardener tester according to ISO 7619-1/2004 using 6
mm thick samples. Elasticity was evaluated with a
Schoob test machine using 6 mm thick samples,
according to I1SO 46662/1986. All measurements were
taken several times and the result values were
averaged on 3 to 5 measurements. Test specimens
were cut off from plates of 150 x 150 x 2 mm by means
of an automatic punching die.

150-180 160-190 150-170 160

La operatia de granulare s-a avut in vedere ca
timpul de stationare a amestecului de cauciuc EPDM-g-
AM in extruderul-granulator sa corespunda cu cel
necesar realizarii reticularii ionice, determinat cu
ajutorul reometrului(20').

Granulele obtinute au fost apoi racite si
omogenizate.

Placile necesare pentru determinarea indicilor
fizico-mecanici ai granulelor de elastomeri termoplastici
ionici s-au obtinut prin metoda injectiei intr-o matrita
cu doua cuiburi utilizand o masina de injectie electrica.

Teste de laborator

Esantioanele in forma de haltere au fost tdiate din
foile turnate conditionate anterior timp de 24 h la
temperatura camerei. Incercérile la tractiune au fost
efectuate folosind un test Schoppler la o viteza de 460
mm/min. conform ISO 37/2005. Din aceste determinari
s-au obtinut valorile: modulul de elasticitate (M100 si
300), rezistenta la tractiune si alungirea la rupere (Eb).
Testele de rezistenta la sfasiere au fost efectuate cu un
aparat Schoppler cu viteza de testare de 460 mm/min.,
folosind epruvete unghiulare (tip Il), conform SR EN
12771/2003. Duritatea a fost masurata cu ajutorul unui
dispozitiv de testare a duritatii conform 1SO 7619-
1/2004 folosind epruvete cu grosime de 6 mm.
Elasticitatea a fost evaluata cu o masina de testare de
tip Schoob folosind epruvete de 6 mm grosime,
conform 1SO 46662/1986. Toate masuratorile au fost
efectuate de mai multe ori si s-a facut media valorilor
rezultate in urma a 3-5 masuratori. Epruvetele au fost
tdiate din placi de 150 x 150 x 2 mm, cu ajutorul unei
stante de decupat.
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Accelerated ageing trial was done according to SR
ISO 188/2001 using the hot air circulation oven
method. Similar samples to those used for tensile
testing and for hardness determination were used. Test
duration was of 7 days and temperature of 70+12C. The
results were compared with those from samples not
subjected to ageing.

Melt flow index of the thermoplastic materials
was measured by means of an extrusion plastometer
(capillary rheometer) at 190°C and a 10 kg load was
employed according to ISO 1133/2003. Three
measurements were carried out to obtain each data
point.

The densities of elastomer samples were
measured according to 1SO 2781/2008.

Determining abrasion resistance was done
according to STAS 6699/1989, the cylinder method,
using a pressure of 10 N. Abrasion resistance was
expressed by relative volume loss in relation to
calibrated abrasive paper. A wearing tester with
abrasive cloth and abrasive based on normal electro-
corundum on dressed cloth substrate with granulation
of 212—80 m (PE 80) according to STAS 1469-83, whose
abrasiveness must be of 180-220 mg control rubber.
The samples used were obtained from rolled blends
and pressed by cutting with a rotating die and have
cylindrical shape, with a diameter of 16 mm and height
of min.6mm.

Flexion resistance (Ross Flex) was determined
according to SR 7645/1994. Samples were obtained by
punching rubber plates and have rectangular shape.
The trial was performed using a Ross Flex device,
monitoring crack marks on each sample at intervals of
1h, 2h,4h, 8h, 24h,48h,72h, 96h.

Determining permanent deformation in
compression was done according to SR 8664:1970.
Samples were obtained by punching rubber plates and
have the shape of 6 mm thick discs. Determinations
were performed for a compression of 25% at the
temperature of 232Cfor 22 h.

In order to determine the action of liquids,
volume and mass variation was monitored using the
volumetric and gravimetric methods according to SR
ISO 1817/2000. Immersion time was 22+0.25 h. The
samples used had a volume of 1-3 cm® and a uniform
thickness of 2£0.2 mm.
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Incercarea la imbétranire accelerata s-a realizat
conform SR I1SO 188/2001 utilizdnd metoda cu etuva cu
circulatie de aer cald. S-au utilizat epruvete similare cu
cele folosite pentru incercarea la tractiune si cele
necesare pentru determinarea duritdtii. Durata
incercarii a fost de 7 zile, iar temperatura de 70+1°C.
Rezultatele s-au comparat cu cele obtinute pe epruvete
nesupuse laimbatranire.

Indicele de curgere a topiturii materialelor
termoplastice s-a masurat cu ajutorul unui plastometru
de tip extruder (reometru capilar) la 190°C si s-a folosit
o greutate de 10 kg conform ISO 1133/2003. S-au
efectuat trei masuratori pentru a obtine o medie.

Densitatile probelor de elastomeri au fost
masurate conform ISO 2781/2008.

Determinarea rezistentei la abraziune s-a realizat
conform STAS 6699/1989, metoda cu cilindru, utilizand
o forta de apasare de 10 N. Rezistenta la abraziune s-a
exprimat prin pierderea relativa de volum in raport cu o
hartie abraziva etalonata. S-a utilizat un uzurometru cu
0 panza abraziva cu abraziv pe baza de electrocorindon
normal pe suport din tesatura apretata cu granulatia
212-80 m (tip PE 80) conform STAS 1469-83, a carei
putere abraziva trebuie sa fie de 180-220 mg cauciuc
etalon. Epruvetele utilizate s-au obtinut din amestecuri
valtuite si presate prin tdiere cu o stanta rotativa si au
forma cilindrica, cu diametrul de 16 mm sitnaltimea de
min.6mm.

Rezistenta la flexionare (Ross Flex) s-a determinat
conform SR 7645/1994. Epruvetele s-au obtinut prin
stantare din placi de cauciuc si au forma
paralelipipedicd. incercarea s-a efectuat cu un aparat
tip Ross Flex, urmarind semnele de fisurare de pe
fiecare epruveta laintervaledetimpde1h,2h,4h,8h,
24h,48h,72h,96h.

Determinarea deformarii permanente la
compresie s-a efectuat conform SR 8664:1970.
Epruvetele s-au obtinut prin stantare din placi de
cauciuc si au forma unor discuri cu o grosime de 6 mm.
Determinarile s-au realizat pentru o compresie de 25%
latemperaturade 23°Ctimpde 22 h.

Pentru determinarea actiunii lichidelor s-a
urmarit variatia de volum si de masa utilizand metoda
volumetrica si gravimetrica conform SR 1SO 1817/2000.
Durata de imersie a fost de 22+0,25 h. Epruvetele
utilizate au avut un volum de 1-3 cm’ si o grosime
uniforma de 2+0,2 mm.
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RESULTS AND DISCUSSIONS

The Influence of HDPE Quantity on Characteristics of
lonic Thermoplastic Elastomer Blends

Upon analyzing physical-mechanical characteristics
of obtained blends, the following are noticed:

- Hardness increases with polyolefin quantity
(Figure 1), and elasticity decreases with the increase of
HDPE quantity (Figure 2). This indicates the fact that
with a polyolefin quantity of about 80 phr it has the
tendency of becoming a continuous phase and imprints
surface propertiesonthe blend.

- 100% modulus (Figure 3), 300% modulus
(Figure 4) and tear strength (Figure 5) increase
significantly with the increase of polyolefin quantity in
the blend, which indicates good miscibility (link
formation) of HDPE with EPDM-g-MA, plus the
properties of the blend are additive.

- Tensile strength (Figure 6) and elongation at
break (Figure 7) vary unevenly upon the increase of
polyolefin amount in blends, but their values are
good.

- Residual elongation (Figure 8) significantly
increases as the HDPE quantity introduced in the
blends increases, indicating that the obtained blends
have both characteristics specific to plastic materials,
namely “neck” formation, and properties specific to
elastomers (good recovery after applying a force), their
share depending on the ratio between the elastomer
and polyolefin existing in the blend.

100 -
80 o

650 o

Hardness, ShaA
Durttate, Sha

[ 20 10 &0 20
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Figure 1. Hardness versus the HDPE level
Figura 1. Duritatea in functie de cantitatea de HDPE

REZULTATE Sl DISCUTII

Influenta cantitatii de HDPE asupra caracteristicilor
amestecurilor de elastomeri termoplastici ionici

Analizdnd caracteristicile fizico-mecanice ale
amestecurilorrealizate, se observa urmatoarele:

- Duritatea creste pe masura ce creste cantitatea
de poliolefina (Figura 1), iar elasticitatea scade odata cu
cresterea cantitatii de HDPE introdusa (Figura 2). Acest
lucru indica faptul ca la o cantitate de poliolefina de cca
80 phr, aceasta are tendinta de a deveni faza continua si
imprima amestecului proprietatile de suprafata.

- Modulul 100% (Figura 3), modulul 300%
(Figura 4) si rezistenta la sfasiere (Figura 5) cresc
semnificativ odata cu marirea cantitatii de poliolefina din
amestec, ceea ce indicd o miscibilitate buna (formarea
unor legaturi) a HDPE cu EPDM-g-AM si, in plus, faptul ca
proprietatile amestecului sunt aditive.

- Rezistenta la rupere (Figura 6) si alungirea la
rupere (Figura 7) variazd neuniform la cresterea
cantitatii de poliolefina din amestecuri, insa valorile
acestorasuntbune.

- Alungirea remanenta (Figura 8) creste semnificativ
pe masura ce se mareste cantitatea de HDPE introdusa in
amestecuri, indicand faptul ca la amestecurile obtinute
se observa atat caracteristici specifice materialelor
plastice, si anume formarea ,gatului”, cat si proprietati
specifice elastomerilor (o buna revenire la forma
initiald dupa aplicarea unei forte), ponderea acestora
depinzand de raportul dintre elastomerul si poliolefina
existente in amestec.

35 o

Elasticity, %
Elasticiate, %

0 20 1] &0 80

HDPE, phr

Figure 2. Elasticity versus the HDPE level
Figura 2. Elasticitatea in functie de cantitatea de HDPE
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From the results obtained it was noticed that by
increasing the quantity of HDPE introduced in EPDM-g-
MA blends, hardness, modulus and tear strength
increase, while elasticity and residual elongation
decrease. These effects prove that the properties of
polymer blends depend on the characteristics of
component polymers and on their molar fractions. The
blend containing 80 phr polyethylene was selected, as
it had the best values of hardness, modulus, tear
strength and good values of tensile strength,
elongation at break and elasticity. This blend was used
to make ionic thermoplastic elastomer granules in the
laboratory extruder-granulator.

Characterization of lonic Thermoplastic Elastomer
Granules

The time of keeping blends in the extruder-
granulator was determined depending on the optimum
vulcanization time and plates for physical-mechanical
characteristics were produced by injection method. In
parallel, from the blends obtained on roller, plates were
made for physical-mechanical examinations by
compression, similar to those of the samples described
above.

The data presented in Table 3 show that:

- plates obtained through the injection method
have higher hardness and elasticity than those
obtained through the compression method, the higher
hardness can be explained by melt flow properties of
materials, that is materials with a lower melt viscosity
tend to flow towards the edges (in this case, zinc
stearate); elasticity can be explained by the method
applied to obtain plates —in the compression method,
the pressing force is much larger compared to that of
the injection method (therefore, the first type of plate
is more compact).

- for the other characteristics, there are no
significant differences between the two methods of
obtaining specimens.

Din rezultatele obtinute s-a observat cd odata cu
marirea cantitatii de HDPE introduse Th amestecurile de
EPDM-g-AM cresc duritatea, modulul si rezistenta la
sfasiere si scad elasticitatea si alungirea remanenta.
Aceste efecte demonstreaza faptul ca proprietatile
amestecurilor de polimeri depind de caracteristicile
polimerilor componenti si de fractiile molare ale
acestora. A fost selectat amestecul care contine 80 phr
polietilena, deoarece a prezentat cele mai bune valori
ale duritatii, modulului, rezistentei la sfasiere si valori
bune ale rezistentei la rupere, alungirii la rupere si
elasticitatii. Acesta s-a utilizat la realizarea granulelor
de elastomeri termoplastici ionici Tn extruderul-
granulator de laborator.

Caracterizarea granulelor de elastomeri
termoplastici ionici

Timpul de stationare al amestecurilor in
extruderul-granulator a fost stabilit Tn functie de timpul
optim de vulcanizare, iar placile pentru caracteristicile
fizico-mecanice s-au obtinut prin metoda injectiei.
Paralel, din amestecurile obtinute pe valt s-au realizat
placi pentru determinarile fizico-mecanice prin
compresie, in mod similar cu cele ale probelor
prezentate anterior.

Din datele prezentate in Tabelul 3 se poate
observaca:

- placile obtinute prin metoda injectiei au
duritati si elasticitati mai mari decat cele obtinute prin
metoda compresiei; duritatea mai mare se poate
explica prin proprietatile de curgere in stare topitd ale
materialelor, si anume materialele cu o vascozitate in
stare topita mai mica tind sa curga spre margini (in cazul
de fata poate fi vorba de stearatul de zinc); elasticitatea
se poate explica prin metoda aplicata la obtinerea
placilor — la metoda prin compresie, forta de presare
este mult mai mare Tn comparatie cu cea de la metoda
injectiei (deci primul tip de placa este mai compact).

- la celelalte caracteristici nu exista diferente
semnificative ntre cele douda metode de obtinere a
epruvetelor.
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Table 3: Characteristics of ionic thermoplastic elastomer granules
based on EPDM-g-MA and HDPE — symbol 080
Tabelul 3: Caracteristicile granulelor de elastomer termoplastic ionic
pe baza de EPDM-g-AM si HDPE — simbol 080

Hardness, °ShA
Duritate, °ShA

100% modulus, N/mm
Modul 100%, N/mm?

500% modulus, N/mm
Modul 500%, N/mm’

Elongation at break, %
Alungirea la rupere, %

Tear strength, N/mm
Rezistentd la sfésiere, N/mm

Resistance to abra5|on mm
11
Rezistenta la abraziune, mm’®
Proving Functionality and Reproducibility of the
Technology of Obtaining 080 lonic Thermoplastic
Elastomer Granules and Establishing Areas of

Application

Testing reproducibility and functionality of the
technology of obtaining ionic thermoplastic elastomer
granules was done by experimenting the technology of
obtaining 080 granules. Assessing reproducibility and
functionality of the technology was done by comparing
physical-mechanical indices obtained and presented in
Table 4.

Upon analyzing the physical and mechanical
characteristics of samples, it was noticed that there are
no significant differences regarding the properties of
080 ionic thermoplastic elastomer granules obtained
using the same technology and working parameters,
thus proving reproducibility and functionality of the
technology of obtaining EPDM-g-MA-based ionic
thermoplastic elastomer granules.
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Demonstrarea functionalitatii si reproductibilitatii
tehnologiei de obtinere a granulelor de elastomeri
termoplastici ionici tip O80 si stabilirea domeniilor de
utilizare

Testarea reproductivitatii si a functionalitatii
tehnologiei de obtinere a granulelor de elastomeri
termoplastici ionici, s-a efectuat prin experimentarea
tehnologiei de obtinere a granulelor tip 080. Evaluarea
reproductibilitdtii si a functionalitatii tehnologiei s-a
realizat prin compararea indicilor fizico-mecanici
obtinuti si prezentatiin Tabelul 4.

Analizand caracteristicile fizico-mecanice ale
probelor efectuate, s-a observat ca nu exista diferente
semnificative ale proprietatilor granulelor de elastomeri
termoplasticiionici tip O80 si obtinute utilizand aceeasi
tehnologie si aceiasi parametri de lucru, demonstrand
astfel reproductibilitatea si functionalitatea tehnologiei
de obtinere a granulelor de elastomeri termoplastici
ionici pe baza de EPDM-g-AM.
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For definition of areas of application, the
following determinations have been made: wear
resistance, specific weight, behaviour to accelerated
aging, to Ross Flex flexions and compressive
deformation, determination of the fluidity index and
determination of liquid action. The obtained results are
presented in Table 4. They indicate that new types of
granules exhibit low specific weight, high resistance to
wear and to repeated bending and good behavior to
permanent deformation in compression. In addition,
they show high resistance to water, concentrated acids
and bases or accelerated aging, which are specific
properties of EPDM elastomers. They have a good
fluidity index value, which indicates that they can be
processed using specific methods for plastics.

The values obtained were compared with a
standard sample corresponding to TC2 thermoplastic
rubber granules (butadiene-styrene rubber) hardness
class 63 of the “Footwear soles” standard STAS 12012-
88. It is noticed that the properties of selected
thermoplastic granules are superior to these types of
granules that are frequently used in the footwear
industry or in other areas. In conclusion, the
characteristics of ionic thermoplastic elastomer
granules allow their use in the footwear industry as
they have:

* Low specific weight — light products, low
material consumption, comfortin use.

e Low wear, high resistance to repeated
bending, good tensile and tear strengths and good
behaviour to accelerated ageing, which provides a long
lifespan.

e Very good behaviour to water, concentrated
acids and bases, which recommends their use for
protection equipment as well as for other rubber
goods.

From the data presented in Table 4 it is noticed
that:

e lonic thermoplastic elastomers have good
physical and mechanical properties, superior to
thermoplastic elastomers based on butadiene-styrene
block-copolymer (control) — being better than a wide
range of other types of elastomers processed through
the vulcanization method. For this reason, they can be
used in many applications for which rubber blends
requiring vulcanization were used so far or butadiene-
styrene thermoplastic elastomers.

Pentru stabilirea domeniilor de utilizare, s-au
realizat urmatoarele determinari: rezistenta la uzurs,
greutate specifica, comportarea la Tmbatranire
acceleratd, la flexiuni Ross Flex si deformare la
compresie, determinarea indicelui de fluiditate si
determinarea actiunii lichidelor. Rezultatele obtinute
sunt prezentate in Tabelul 4. Acestea indica faptul ca
noile tipuri de granule prezinta o greutate specifica
mica, rezistenta foarte buna la uzura si la flexiuni
repetate si o comportare buna la deformare
permanentd la compresie. in plus, prezints o rezistenta
foarte bund la apa, acizi si baze concentrate sau
imbatranire accelerata, acestea fiind proprietati
specifice elastomerilor EPDM. Au o valoare bund a
indicelui de fluiditate, ceea ce ne indica faptul ca se pot
prelucra prin metode specifice materialelor plastice.

Valorile obtinute au fost comparate cu o proba
etalon care corespunde granulelor de cauciuc
termoplastic tip TC2 (cauciuc butadien-stirenic) clasa de
duritate 63 din standardul ,Talpi pentru incaltaminte”
STAS 12012-88. Se observa ca proprietatile granulelor
termoplastice selectate sunt superiore acestor tipuri de
granule care se utilizeaza frecvent in industria de
inciltdminte sau in alte domenii. iIn concluzie,
caracteristicile granulelor de elastomeri termoplastici
ionici obtinute permit utilizarea lor Tn industria de
incaltdminte deoarece prezinta:

e Greutate specificda mica — produse usoare,
consum mic de materiale, confortin utilizare.

e Uzura mica, rezistenta foarte buna la flexiuni
repetate, rezistenta buna la rupere si la sfasiere si
comportare buna la Tmbatranire accelerata, ceea ce
conferatimp de viatd indelungat.

« Comportare foarte buna la ap3, acizi si baze
concentrate, ceea ce recomanda utilizarea lor la
echipamentele de protectie, precum si la realizarea
altor bunuride consum din cauciuc.

Din datele prezentate in Tabelul 4 se poate
observaca:

e Elastomerii termoplastici ionici prezinta
proprietati fizico-mecanice bune, superioare
elastomerilor termoplastici pe baza de bloc-copolimer
butadien-stirenic (proba martor) — fiind mai bune si
decat o gamad destul de larga de alte tipuri de
elastomeri prelucrati prin metoda vulcanizarii. Din
aceasta cauza, ei pot fi utilizati Tn multe aplicatii in care,
pana in prezent, erau utilizate amestecurile de cauciuc
care necesitau vulcanizare sau elastomerii termoplastici
butadien-stirenici.
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Table 4: Physical-mechanical characteristics of 080 granules
based on EPDM-g-MA and HDPE, obtained in order to prove functionality and reproducibility
of the technology and to establish areas of application
Tabelul 4: Caracteristicile fizico-mecanice ale granulelor 080
pe baza de EPDM-g-AM si HDPE, realizate in vederea demonstrarii functionalitatii
si reproductibilitatii tehnologiei de obtinere si pentru stabilirea domeniilor de utilizare

Hardness, °ShA
Duritate, °ShA

100% modulus, N/mm
Modul 100%, N/mm’

500% modulus, N/mm
Modul 500%, N/mm?

Elongation at break, %
Alungirea la rupere, %

Tear strength, N/mm
Rezistentd la sfdsiere, N/mm

Resistance to abrasion, mm®
Rezistenta la abraziune, mm’®

Hardness, °ShA
Duritate, °ShA

100% modulus, N/mm
Modul 100%, N/mm?

500% modulus, N/mm
Modul 500%, N/mm’

Elongation at break, %
Alungirea la rupere, %

Tear strength, N/mm 1015
Rezistentd la sfdsiere, N/mm
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Table 4: Continued
Tabelul 4: Continuare

Ross Flex flexions

14 Flexiuni Ross Flex

at 23°C (no. of cycles) / la 23°C (nr. cicl.) >300000 >150000
at - 20°C (no. of cycles) / la - 20°C (nr. cicl.) >300000 >150000

16 (22 h at 23°C)

Determinarea actiunii lichidelor

(22 h la 23°C)

Sulphuric acid solution 70%
Solutie acid sulfuric 70%
mass variation, % / variatia masei, %
volume variation, % / variatia volumului, % 0.46 -0.57

16.2

Determination of liquid action

0.49 0.92

Isooctane

16.4 Izooctan
mass variation, % / variatia masei, % 20.6 23.4
volume variation, % / variatia volumului, % 64.4 17.6

*Control sample corresponds to TC2 thermoplastic rubber granules, hardness class 63 of the “Footwear soles” standard STAS 12012-88.
*Proba etalon corespunde granulelor de cauciuc termoplastic tip TC2 clasa de duritate 63 din standardul ,Talpi pentru incaltaminte” STAS 12012-88.

« After the accelerated aging of plates made
from EPDM-g-MA granules, a slight variation of
physical-mechanical properties is noticed, indicating a
higher lifespan for the products obtained using these
types of granules.

e From immersion analyses of ionic elastomer
granules for 22 h in water, 70% sulphuric acid solution
and 50% sodium hydroxide solution, it is noticed that
ionic thermoplastic elastomers have a very good mass

e Dupd Tmbatranirea acceleratd a placilor
realizate din granule de EPDM-g-AM se observa o
variatie nesemnificativa a proprietatilor fizico-
mecanice, indicand un timp indelungat de viata a
produselor obtinute utilizdnd aceste tipuri de granule.

e Din analizele de imersie a granulelor de
elastomeri ionici timp de 22 h in: ap3, solutie de acid
sulfuric 70% si solutie de hidroxid de sodiu 50% se
observa ca elastomerii termoplastici ionici realizati

Leather and Footwear Journal 11 (2011) 2




THE INFLUENCE OF HDPE ADDED TO IONIC THERMOPLASTIC ELASTOMER COMPOUNDS BASED ON EPDM-g-MA

and volume variation (very small variation of the order
of +1%). Therefore, ionic thermoplastic elastomers
based on maleinized EPDM and HDPE can be used in
areas requiring resistance to water and to diluted or
concentrated acid and base solutions.

The results confirm that the ionic thermoplastic
elastomers based on maleinized EPDM and HDPE have
properties similar to rubber blends based on vulcanized
EPDM, and in addition, they can be easily processed
using methods specific to thermoplastic materials.

lonic thermoplastic elastomer granules can be
used in many applications due to their specific
properties. In addition, due to the thermoplastic nature
of ionic thermoplastic elastomers obtained, they can
be easily processed using methods specific to
thermoplastic materials (extrusion, injection, etc.). The
technological flow is continuous, the process is
automated and easy to control, which greatly increases
work productivity and improves working conditions.

Depending on the physical and mechanical
properties, the following areas of application were
selected [34-35]:

1. Gaskets: (1.1) rubber gaskets for general use,
non-resistant to petroleum products, which can be
used for brakes of locomotives, wagons etc.; (1.2.) rings
with round section, known as O rings made of rubber;
(1.3.) technical rubber products for motor vehicles:
bellows, flexo blocks, silent blocks, sealing gaskets,
mats, dust guards, pads, elastic suspensions; (1.4.)
rubber mat used to cover floors in buildings and motor
vehicles; (1.5.) coated metal roll.

2. Rubber hoses and tubes: (2.1.) rubber tubing
for steam heating of railway wagons; (2.2.) rubber
suction hose and discharge hose for fire fighting
equipment in temperate climate conditions; (2.3.)
flexible rubber hoses used for oxygen and acetylene
used to cut and weld metals; (2.4.) hoses for uptake and
discharge of acid and alkali solutions; (2.5.) rubber
hoses for compressed air of industrial use for light
services, resistant to pressure of max. 1.0 MPa.

3. Rubber conveyor belts for transport of
materials in surface quarries in the mining industry,
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prezinta o foarte buna variatie a masei si a volumului
(variatie foarte mica de ordinul a+1%). Deci elastomerii
termoplastici ionici pe baza de EPDM maleinizat si
HDPE pot fi utilizati Tn domenii Tn care este necesara
rezistenta la apa si solutii de acizi si baze diluate sau
concentrate.

Rezultatele obtinute confirma faptul ca elastomerii
termoplasticiionici pe baza de EPDM maleinizat si HDPE
prezinta proprietati similare amestecurilor de cauciuc
pe baza de EPDM vulcanizate si in plus, se pot prelucra
usor, prin metode specifice materialelor termoplastice.

Granulele de elastomeri termoplastici ionici
realizate se pot utiliza in multe aplicatii datorita
proprietatilor specifice. in plus, datoritd caracterului
termoplastic al elastomerilor termoplastici ionici
realizati, se pot prelucra usor prin metode specifice
materialelor termoplastice (extrudere, injectie, etc.).
Fluxul de obtinere este continuu, procesul este
automatizat si usor de controlat, ceea ce creste foarte
mult productivitatea muncii, precum si imbunatatirea
conditiilor de munca.

In functie de proprietétile fizico-mecanice s-au
selectat urmatoarele domenii de utilizare [34-35]:

1. Garnituri: (1.1) garnituri de cauciuc de uz
general, nerezistente la produse petroliere care se pot
utiliza pentru frane de locomotive, vagoane etc.; (1.2.)
inele cu sectiune rotunda, denumite inele O executate
din cauciuc; (1.3.) produse tehnice din cauciuc pentru
autovehicule: burdufuri, flexoblocuri, silent blocuri,
garnituri de etansare, covoare, aparatoare de praf,
tampoane, suspensii elastice; (1.4.) covor de cauciuc
folosit pentru acoperirea pardoselilor in cladiri si
autovehicule; (1.5.) valturi metalice cauciucate.

2. Furtunuri si tuburi de cauciuc: (2.1.) tuburi de
cauciuc pentru incalzirea cu abur a vagoanelor de cale
ferata; (2.2.) furtun de absorbtie din cauciuc si furtun de
refulare pentru utilaje de stins incendii in conditiile de
climat temperat; (2.3.) furtunuri flexibile din cauciuc
pentru oxigen si acetilena folosite pentru taierea si
sudarea metalelor; (2.4.) furtunuri pentru absorbtia si
refularea solutiilor de acizi si baze; (2.5.) furtunuri din
cauciuc pentru aer comprimat de uz industrial pentru
servicii usoare, rezistente la presiunea de max. 1,0 MPa.

3. Benzi transportoare din cauciuc destinate
transportului de materiale in carierele de suprafata din
industria extractiva, cu exceptia minelor de carbuni, in
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except for coal mines, industrial constructions,
metallurgy, construction materials industry, chemical
industry, agriculture, within the temperature range of
minus 25°Cto plus 70°C.

4. Rubber footwear: (4.1.) rubber soles and heels,
top-pieces, for footwear of general use in temperate
climate conditions; (4.2.) flexible rubber sheets for
footwear used in temperate climates.

5. Protection equipment: (5.1.) rubber boots lined
with cloth for water and mud, for miners and
construction sites; (5.2.) rubber aprons used as
protection equipment in chemical, food industries etc.;
(5.3.) household rubber gloves (5.4.) rubber ice bag
used for medical purposes; (5.5.) rubber ring used for
sanitary purposes; (5.6.) flexible rubber tubes without
insertion of cloth, used for sanitary purposes.

CONCLUSIONS

As a result of the study on the influence of HDPE
on the characteristics of ionic thermoplastic elastomers
based on EPDM-g-MA, it was concluded that by
increasing the amount of high density polyethylene
(HDPE) introduced in EPDM-g-MA blends, hardness,
modulus and tear strength increase, while elasticity and
residual elongation decrease. These findings
demonstrate that the properties of polymer blends
depend on the characteristics of component polymers
and their molar fractions. The HDPE blend containing
80 phr was selected, as it exhibited the best values of
hardness, modulus, tear resistance and good values of
tensile strength, elongation at break and elasticity. It
was used to achieve ionic thermoplastic elastomer
granules in the laboratory extruder-granulator. The
new types of granules have been characterized and
their reproducibility of functionality have been
demonstrated. The results confirm that the ionic
thermoplastic elastomers based on EPDM-g-MA and
HDPE have properties similar to EPDM-based
vulcanized rubber blends, and in addition, they can be
easily processed using methods specific for
thermoplastic materials.

(106

constructiile industriale, n industria metalurgica, in
industria materialelor de constructii, Tn industria
chimica, in agricultura, in limitele de temperatura de
minus 25°Cpéanala plus 70°C.

4. Incaltdminte de cauciuc: (4.1.) tilpi si tocuri din
cauciuc, inclusiv capacele de tocuri, cu destinatia
incdltdaminte de uz general, utilizatad in conditii de climat
temperat; (4.2.) placi flexibile din cauciuc pentru
incdltaminte, utilizate in climat temperat.

5. Echipament de protectie: (5.1.) cizme de cauciuc
captusite cu material textil pentru apa si noroi, pentru
mineri si pentru santierele de constructii; (5.2.) sorturi din
cauciuc utilizate ca echipamente de protectie in industria
chimica, alimentara etc.; (5.3.) manusi de cauciuc pentru
uz gospodaresc; (5.4.) punga de cauciuc pentru gheata
folosita in scopuri medicale; (5.5.) colac de cauciuc folosit
n scopuri sanitare; (5.6.) tuburi de cauciuc flexibile, fara
insertie de panza, folosite Tn scopurisanitare.

CONCLUZII

Din studiul privind influenta HDPE asupra
caracteristicilor elastomerilor termoplastici ionici pe
baza de cauciuc EPDM-g-AM s-a concluzionat faptul ca
odatda cu marirea cantitatii de polietilend de inalta
densitate (HDPE) introduse in amestecurile de EPDM-g-
AM creste duritatea, modulul si rezistenta la sfasiere si
scade elasticitatea si alungirea remanenta. Aceste efecte
demonstreaza faptul ca proprietatile amestecurilor de
polimeri depind de caracteristicile polimerilor
componenti si de fractiile molare ale acestora. A fost
selectat amestecul care contine 80 phr HDPE, deoarece
a prezentat cele mai bune valori ale duritatii,
modulului, rezistentei la sfasiere si valori bune ale
rezistentei la rupere, alungirii la rupere si elasticitatii.
Acesta s-a utilizat la realizarea granulelor de elastomeri
termoplastici ionici Tn extruderul-granulator de
laborator. Noile tipuri de granule au fost caracterizate si
s-a demonstrat functionalitatea si reproductibilitatea
tehnologiei de obtinere a acestora. Rezultatele
obtinute confirma faptul ca elastomerii termoplastici
ionici pe baza de EPDM-g-AM si HDPE prezinta
proprietati similare amestecurilor de cauciuc pe baza
de EPDM vulcanizate sin plus, se pot prelucra usor, prin
metode specifice materialelor termoplastice.
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lonic thermoplastic elastomer granules can be Granulele de elastomeri termoplastici ionici
used in various areas, due to specific properties such realizate se pot utiliza in diferite domenii, datorita
as resistance to water and diluted or concentrated proprietatilor specifice cum ar fi rezistenta la apa si
acid and base solutions, resistance to accelerated solutii de acizi si baze diluate sau concentrate,
aging, abrasion resistance or resistance to repeated rezistenta la Tmbatranire acceleratd, rezistenta Ila
bending. abraziune sau rezistenta la flexiunirepetate.
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CRISPIN DYNAMICS 3D — NEW SOLUTION FOR SHOEMAKERS, CREATING AND MODIFYING THE SHOE LAST

ABSTRACT. This paper presents the basic functions for creating and modifying the shoe last using CRISPIN Dynamics 3D system — Last Maker and Shoe Design
modules, useful in obtaining a shoe last data base. There is a brief presentation of CRISPIN Dynamics 3D which is a CAD/CAM system for footwear which offers new
and enhanced solutions for shoemakers. CRISPIN Dynamics have developed a range of quality software products to give the shoemaker a major advantage over its
competition. With the specific instruments of CRISPIN Dynamics CAD Suite software, Model Tracer and Shoe Design modules, a database of shoe lasts has been
developed. This database can be used in viewing, article by article, graphics of the last and their main geometrical parameters and in searching for a last, after one or
more parameters, depending on user options. The created database is useful for footwear manufacturers who can always find the shoe last that fits their product.
KEY WORDS: last, parameter, grading, flattening, database.

CRISPIN DYNAMICS 3D - SOLUTII NOI PENTRU PRODUCATORII DE fNCAL]'I\MINTE, CREAREA S| MODIFICAREA CALAPOADELOR

REZUMAT. Aceasta lucrare prezinta functiile de baza pentru crearea si modificarea calapodului in sesiuni de lucru ale sistemului CRISPIN Dynamics 3D — modulele
Last Maker si Shoe Design, utile pentru crearea unei baze de date cu calapoade. Se prezintd succint sistemul CRISPIN Dynamics 3D ce reprezintd un sistem CAD/CAM
pentru incaltaminte ce ofera noi solutii producatorilor din acest sector. CRISPIN Dynamics a dezvoltat o gama de produse software de calitate pentru a oferi
producatorilor de incaltaminte un avantaj major in fata concurentei. Utilizadnd instrumentele de lucru specifice produsului soft CRISPIN Dynamics CAD Suite,
modulele Model Tracer si Shoe Design, in prezenta lucrare s-a elaborat o baza de date cu calapoade. Baza de date poate fi exploatata prin vizualizarea, articol cu
articol, a formei grafice a calapodului si a principalilor parametri geometrici ai acestora si prin cautarea unui calapod, dupa unul sau mai multi parametri, in functie
de optiunile utilizatorului. Baza de date creata este utild producatorilor de incaltdminte care pot oricand gasi calapodul potrivit unui produs de incaltaminte.
CUVINTE CHEIE: calapod, parametru, gradare, aplatizare, bazd de date.

CRISPIN DYNAMICS 3D — DE NOUVELLES SOLUTIONS POUR LES FABRICANTS DES CHAUSSURES, LA REALISATION ET LA MODIFICATION DES FORMES POUR

CHAUSSURES

RESUME. Cet article présente les fonctions de base pour créer et modifier la forme pour chaussure en utilisant le systéme CRISPIN Dynamics 3D — les modules Last

Maker et Shoe Design, utiles pour créer une base de données de formes pour chaussures. On présente brievement le systéme CRISPIN Dynamics 3D, un systéme

CAD/CAM pour les chaussures qui fournit aux fabricants de chaussures de nouvelles solutions dans ce secteur. CRISPIN Dynamics a développé une gamme de

logiciels de qualité pour fournir aux fabricants de chaussures un grand avantage dans la compétition. En utilisant les outils du logiciel CRISPIN Dynamics CAD, les

modules spécifiques Model Tracer et Shoe Design, dans cet article on a créé une base de données de formes pour chaussures. La base de données peut étre

exploitée par I'affichage, article par article, de la forme graphique et des principaux parametres géométriques des formes pour chaussures et par la recherche d'une

forme pour chaussures, selon un ou plusieurs parametres, en fonction des options de I'utilisateur. La base de données créée est utile pour les fabricants de

chaussures, qui peuvent toujours trouver la forme de chaussure désirée pour un produit.

MOTS CLEFS: forme pour chaussure, parametre, étalonnage, aplatissement, base de données.

CONSIDERATIONS ON THE SHAPE OF THE CONSIDERATII PRIVIND FORMA

LAST

The last is the most complex spatial form and is
indispensable in the manufacture of footwear. Even the
most experienced manufacturers of footwear products
characterized the last as the “soul” of the footwear [1].
Without the last there would be no footwear, no
footwear industry and no footwear fashion. At the
same time, they claim that the design and execution of

*

CALAPODULUI

Forma spatiala cea maicomplexas indispensabila
in fabricarea incaltamintei este calapodul. Producatorii
cei mai experimentati ai produselor de incaltaminte
afirma despre calapod ca este ,,sufletul” incaltamintei
[1]. Fara calapod nu ar exista incaltaminte, nu ar exista
industria Tncadltamintei, nu ar exista o moda a
incaltamintei. Totodata, acestia afirma ca proiectarea s
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the last is the most complex and elaborated process of
the entire shoe manufacturing business, the launch
pad of its manufacture [2, 3].

There are no straight lines on the last. The last is
made of a continuous flow of contours and
configurations. In this respect, it is considered “a
masterpiece of engineering and a work of art”.
However, while taking into account fashion and the
characteristics of each style, the contours must meet
precise standards of measurement and sizing [1-4].

But the process of defining the geometry of the
last is complex. Specialists in computerized design of
spatial forms, state that computer-aided design of a last
includes the most advanced design techniques: from
defining the 3D geometry of the last to obtaining its
numerical form. This enables manufacturers to make
patterns and prototypes using Numerical-Command-
Machines (NCM) such as computer-aided design
techniques currently used in industries of aerospace
and car manufacturing and a number of applications
requiring processing of spatial coordinates in three-
dimensional shapes[2,4,5, 6].

With this purpose in mind, a series of specialized
CAD/CAM software products to design lasts with
interfaces for pattern production have been
developed. The following sections present some
advanced methods available for CRISPIN Dynamics CAD
Suite for footwear, regarding the last modelling with
their specific advantages. Using this method, a
searchable database of shoe lasts has been created,
characterized by the main geometric parameters, a
sequence of whichis attached to this paper.

For the creation of the database required building
the spatial shape of the last in computer-assisted
sessions, analyzing the last from all points of view and
determining the main parameters that characterizeiit.

CRISPIN DYNAMICS — CAD SUITE

This application has functions for creating and
modifying the shoe last, making realistic designs of
footwear products, flattening and transferring the base
lines of the 3D model for developmentin 2D [4, 7]. The
software facilitates the digitization of shoe last, re-
centring front and back guide lines, changing foot
(left/right) and setting the correct heel height. One can

executarea calapodului este procesul cel mai complex si
mai minutios din intreaga activitate de fabricare a
incaltamintei, pista de lansare a fabricarii acesteia [2, 3].

Nu exista o linie dreapta pe calapod. Calapodul
este o continud alunecare de contururi s configuratii. In
acest sens, este considerat ,,0 capodopera a ingineriei s
o operd de arta”. Totusi, tinand cont de moda s de
trasaturile caracteristice ale fiecarui stil, aceste
contururi trebuie sa respecte standarde precise de
masuratoris dimensionari[1-4].

Procesul de definire a formei geometrice a unui
calapod este complex. Specialistii Tn proiectarea
computerizata a formelor spatiale afirma ca proiectarea
unui calapod cu ajutorul calculatorului cuprinde cele
mai avansate tehnici de proiectare: de la definirea
geometriei formei spatiale a calapodului pana la
obtinerea formei numerice finale a acestuia, pentru
realizari de prototipuri cu masini cu control numeric
(CNC) asemenea proiectarii computerizate, utilizata
curent in industriile de aeronautica s constructoare de
automobile, precum si intr-o serie de aplicatii care
necesita prelucrare in coordonate spatiale a unor
formetridimensionale[2, 4,5, 6].

Pe aceasta directie au fost elaborate o serie de
produse soft CAD/CAM specializate in proiectarea
calapodului, cu interfetele necesare producerii
tiparelor. Pentru aceasta, in continuare se prezinta
metodele cele mai avansate puse la dispozitie de
sistemul CRISPIN Dynamics CAD Suite pentru
incaltaminte, privind modelarea formei calapodului cu
avantajele corespunzatoare. Prin metoda prezentata s-
a realizat o baza de date cu calapoade, caracterizata de
principalii parametri geometrici, usor de exploatat, si o
secventa aacesteia, care este atasata prezentului material.

Crearea bazei de date a necesitat construirea
formei spatiale a calapodului in sesiuni asistate de
calculator, analiza lui din toate unghiurile de vedere si
determinarea principalilor parametri cefl caracterizeaza.

SISTEMUL CRISPIN — SUITA CAD

Aceasta aplicatie ofera functii pentru crearea si
modificarea calapodului, crearea celor mai realiste
modele de fncaltaminte, aplatizarea cu transferul
liniilor de baza a modeluluiinscris pe calapod in plan [4,
7]. Sistemul ofera posibilitatea digitizarii calapodului,
recentrarea liniilor de ghidare anterioare si posterioare,
obtinerea perechii calapodului (stdng/drept), setarea
corecta a Tnaltimii tocului. Se pot crea linii de ghidare
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create guidelines to save with the last and extend the
last for a boot design [7]. The last type can also be
changed to a type that allows the entire last surface to
be used for a design. The application is modular, as
follows:

e LastMaker—a program providing the means to
design and modify lasts with outputs to various 3D file
formats.

e ShoeDesign — a program for designing uppers
on 3D lasts provided by ModelTracer or LastMaker.

The most advanced methods offered by CRISPIN
Dynamics CAD Suite system for footwear concerning
the modelling process for the shoe last shape with the
specificadvantages are presented next.

RECORDING THE SHAPE OF THE LAST,
“POINT CLOUD DATA”, WITH THE MODEL
TRACER APPLICATION

The way that ModelTracer works is by recording
“point cloud data” and some control lines with
individual points on each side of the last. The process
moves interactively and in discrete steps, using Edit
Panel menu. Some of the steps are optionaland need to
be selected in the Configuration dialogue if they are not
to be skipped. Three registration points are first
recorded so that the lasts position in space is fixed. As
the last is turned to digitize each side and possibly the
bottom, picking these points each time will “tell” the
program where the lastis[4, 7].

care se salveaza Tmpreuna cu calapodul, se poate
extinde calapodul pentru proiectarea unei ghete/cizme
[7]. Tipul calapodului poate fi de asemenea modificat in
functie de modelul ce se va proiecta. Aplicatia este
modulara, dupa cum urmeaza:

e LastMaker—un program ce furnizeaza comenzi
pentru crearea si modificarea calapodului cu
posibilitatea exportarii acestuia in diverse formate 3D.

e ShoeDesign — un program pentru crearea
fetelor de incaltaminte pe calapodul 3D obtinut in
ModelTracer sau LastMaker.

Tn continuare se prezintd metodele cele mai avansate
puse la dispozitie de sistemul CRISPIN Dynamics CAD Suite
pentru incaltaminte cu privire la modelarea formei
calapodului cu avantajele corespunzatoare.

TNREGISTRAREA FORMEI SPATIALE A
CALAPODULUI, FORMAT ,,NOR DE
PUNCTE”, IN SECVENTE DE LUCRU ALE
APLICATIEI MODEL TRACER

in sesiunea se lucru a aplicatiei ModelTracer se
inregistreaza calapodul in format ,nor de puncte” cu
cateva linii de control si cu puncte individuale pe fiecare
parte a calapodului. Acest proces se desfasoara interactiv,
n pasi secventiali apartinand meniului Edit Panel. O parte
din pasii de lucru sunt optionali si trebuie selectati in
fereastra de dialog a meniului Configuration, sau pot fi
omisi In anumite cazuri. Sunt inregistrate trei puncte de
control in momentul in care calapodul este fix. in timp ce
calapodul este intors pe fiecare parte pentru a fi digitizat,
posibil chiar si pe partea inferioara, alegand aceste puncte,
programul va recunoaste de fiecare data unde se afla pe
suprafatacalapodului[4, 7].

4
v

Figure 1. Digitizing the shape of the last
Figura 1. Digitizarea calapodului
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With these three points recorded, two centre
lines are digitized a point at a time. The program can
now differentiate the two sides of the last (Figure 1).
For each side the feather line and a top line have to be
recorded (Figure 2).

Cu aceste trei puncte deja inregistrate, vor fi
digitizate, punct dupa punct, cele doua linii de simetrie.
Acum, programul poate diferentia care sunt cele doua
suprafete ale calapodului (Figura 1). Pentru ambele
suprafete trebuie Tnregistrate liniile de contur
superioara siinferioara (Figura 2).

Figure 2. The steps for digitizing the base points and creating point cloud data
Figura 2. Secvente de digitizare a punctelor de baza si crearea datelor in format “nor de puncte”

CLOUD DATA CONVERSION

The last part of the conversion process is the same
for all the imported formats. The options are only
available in the Last module. In these cases the
conversion results in a Crispin 3D last data file with the
extension *.Ist [4, 7]. This part of the conversion
process allows you to select and do additional
smoothing, if necessary, to any of the vertical lines
either by cursor clicking on a line near the feather line
or with the help of arrows. Starting from the back
centre line the two blue arrows allow you to step
through or around the last from one vertical line to the
next, in either direction. When you reach a line that
needs extra smoothing click on the “hammericon”. You
can only do this once for each vertical line. Having
smoothed any lines that look like they needed it, click
the green arrow to continue. A lot of processing is
required in this next stage which creates the 3D mesh,
soit can take several seconds to complete (Figure 3).

CONVERSIA FORMATULUI ,NOR DE
PUNCTE”

Ultima parte a procesului de conversie este
aceeasi pentru toate formatele importate. Aceste
optiuni sunt disponibile doar in modulul Last. Astfel,
rezultatul conversiei este un fisier in format Crispin 3D
cu extensia *.Ist [4, 7]. Aceasta parte a procesului de
conversie permite selectarea si netezirea, atunci cand
este necesar, a oricarei linii verticale, fie folosind
cursorul si apasand pe o linie din apropierea liniei de
margine sau cu ajutorul sagetilor. Pornind de la linia
posterioara de simetrie, cele doua sageti permit
deplasarea pe suprafata calapodului de la o linie
verticala la alta, in oricare directie. Cand se ajunge la o
linie ce necesita o netezire suplimentara se da click pe
,fereastra ciocan”. Se poate aplica aceastd modificare
doar o data pentru fiecare linie in parte. O prelucrare
avansata este necesara in etapa urmatoare, unde se
creeaza retelele 3D si sunt necesare cateva secunde
pentru a finaliza (Figura 3).
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Figure 3. Cloud data conversion
Figura 3. Conversia formatului ,,nor de puncte”

SHOE LAST ANALYSIS ANALIZA CALAPODULUI
Modifying the Last Modificarea calapodului

This option provides the facility to reshape a last Aceasta optiune ofera posibilitatea remodelarii
in a number of ways by adjusting specific dimensions calapodului in diferite moduri, prin ajustarea
(Table1)[4,7]. dimensiunilor specifice (Tabelul 1) [4, 7].

Table 1: Variation of last parameters
Tabelul 1: Variatia parametrilor calapodului

Toe Spring JED 3.0-3.0

Distanta vdrfului fatd de planul de sprijin

__

Stick Length
Lungimea calapodului proiectat pe planul de sprijin -10.0-10.0

Width
Ldtimea in zona degetelor +

__

Bottom Girth
Perimetrul inferior la degete —

T . DTN

Bottom Heel
3 - —
Curbura célcdiului —+ >:0-5.0

e el 1] - [ S
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Comparing and Analyzing the New Shoe Lasts

The comparing function allows the possibility of
comparing two different lasts; the result can be
measured or displayed as asolid last[3, 4, 7, 8]. First the
last needed to be compared is opened; it is possible to
open a number of lasts and any of them can be
compared. They can be easily checked, if one selects
cascade view, using the function Window > Cascade.

Now, from the main menu select: Verify >
Compare > Alignment and the list of all the open files'
names is brought up (Figure 4). Select the desired last
and the last is opened and positioned similarly as the
original last. Last positioning is the next step and the
various translations and rotations are required in order
to properly position the toe with the back part.

Compararea si analiza noului calapod

Functia de comparare ofera posibilitatea analizei
prin comparare a doua calapoade diferite; rezultatul
poate fi mdsurat sau afisat ca un calapod solid [3, 4, 7,
8]. Se deschide prima data calapodul ce urmeaza a fi
comparat; este posibila deschiderea unui numar mare
de calapoade si compararea oricarora din acestea.
Acestea pot fi usor verificate daca se selecteaza
vederea cascada utilizand functia Window > Cascade.

Din meniul principal se selecteaza Verify >
Compare > Alignment si lista tuturor fisierelor deschise
va fi adusa in prim-plan (Figura 4). Se va selecta
calapodul dorit si acesta este deschis si orientat Tn mod
similar calapodului original. Pasul urmator este
reprezentat de pozitionarea calapodului, fiind necesare
translatii si rotatii succesive pentru a fi pozitionat in
mod corespunzator, varful cu partea posterioara.

Figure 4. Comparing and modifying the shoe last
Figura 4. Compararea si modificarea calapodului

Swapping Toes

Toe swapping function brings toes from different
lasts and positions them. First you can cut the last and
keep the back part by the selecting option: Toe Swap >
Cut Back > Cut Bottom. This option will cut the whole
toe part of the toe (Figure 5). Itis also possible to cut the
toe while the bottom is entirely kept, which can
facilitate better positioning of the back part and a toe,
select: Toe Swap > Cut Back > Keep Bottom.

Transferarea varfurilor

Functia de transferare a varfului permite aducerea
varfurilor de la calapoade diferite si pozitionarea
acestora. Poate fi sectionat calapodul si pastrata partea
din spate cufunctia Toe Swap > Cut Back > Cut Bottom. Cu
aceasta functie, varful este decupat in intregime (Figura
5). Este de asemenea posibila decuparea varfuluiin timp
ce suprafata plantara este pastrata, facilitand astfel o
pozitionare mai corecta a noului varf, folosindu-se
functia: Toe Swap > Cut Back > Keep Bottom.

Figure 5. Swapping toes
Figura 5. Transferarea varfului
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Now another last can be opened and cut to keep
only the toes; to provide this option select function: Toe
Swap > Cut Toe (Figure 5).

Blending the Section

After swapping the toe of the shoe last the section
isblended to create anew last (Figure 6).

Acum poate fi deschis un alt calapod, decupat si
pastrat doar varful acestuia. Pentru aceasta optiune se
selecteaza Toe Swap > Cut Toe (Figura 5).

Atagarea sectiunilor

Dupa sectionarea calapodului, varful va fi atasat
suprafetei posterioare, obtinandu-se astfel un nou
calapod (Figura 6).

Figure 6. Blending sections
Figura 6. Atasarea sectiunilor

Proportional Grading

One of the main activities in designing lasts is to
obtain similar lasts to the original one, for different
sizes. These problems are solved in Crispin Dynamics
3D using the Grade function in the sequence: Grade >
Proportional, leading to a window in which numbers
are listed on the left side, in the middle, the width and
on the right side of the last (Figure 7). In the figure
below the working window, last grading and comparing
areshown.

Gradarea calapoadelor

Una din principalele activitati in proiectarea
calapoadelor este obtinerea de calapoade similare
celui modelat pentru numere de marime si largimi
diferite. Aceasta se rezolva in sistemul Crispin Dynamics
3D cu functia Grade in secventa: Grade > Proportional, ce
conduce la deschiderea unei ferestre in care sunt inscrise
in stanga numerele de marime, in mijloc largimea
calapodului si in partea dreapta sistemul de marime
(Figura 7). In figura este prezentatd fereastra de lucru a
comenzii, gradarea calapoadelor sicomparareaacestora.

Figure 7. Grading and comparing the shoe lasts
Figura 7. Secvente de gradare si comparare a calapoadelor
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Last Surface Flattening

The surface of the last can be flattened, so that
the flattened forms will be created. These forms can
afterwards be exported to 2D system for obtaining the
upper components. Itisrecommended to use the *.v3e
last data structure for the flattening function. This
ensures that the last is flattened properly [3, 4, 7, 8]. To
flatten the current last select from the main menu:
Verify > Flatten and the surface of the last is flattened.
The inside, outside and the bottom of the last are
flattened and all these flattened forms are displayed in
the flatten window. There are three 2D windows for the
flattened forms, and in one window the original 3D last
and the flattened one can be seen at the same time
(Figure 8).

Aplatizarea suprafetei calapodului

Suprafata calapodului poate fi aplatizata, putand
fi astfel obtinute tipare plane ale acestuia. Aceste
suprafete pot fi exportate in sisteme 2D pentru
obtinerea tiparelor fetelor de fincaltaminte. Este
recomandata folosirea structurilor de tip *.v3e pentru
functia de aplatizare. Aceasta asigura aplatizarea
corespunzatoare a calapodului [3, 4, 7, 8]. Pentru
aplatizarea calapodului ales, se selecteaza din meniul
principal Verify > Flatten si suprafetele vor fi aplatizate.
Suprafata interioard, exterioara si plantard sunt
aplatizate, iar formele obtinute sunt afisate in fereastra
aplicatiei. Exista trei tipuri de ferestre 2D pentru
aplatizare, iar in una dintre ele poate fi concomitent
vizualizata forma 3D si cea 2D (Figura 8).

Figure 8. Flattening the surface of the shoe last
Figura 8. Aplatizarea suprafetei calapodului

RESULTS

Using the specific working instruments of CRISPIN
Dynamics CAD Suite, with Model Tracer and Shoe
Design modules presented in pervious chapters, a shoe
last date base was obtained.

Building a Shoe Last Database

While building the data base the following
techniques were required:

- viewing the database, item by item, which
includes the graphic shape of the last and its main
geometrical parameters;

- using the database for searching a last,
according to one or more parameters depending on the
users' options.

REZULTATE

Utilizand instrumentele de lucru specifice
produsului soft CRISPIN Dynamics CAD Suite, modulele
Model Tracer si Shoe Design, prezentate in capitolele
anterioare, s-a elaborat o baza de date cu calapoade.

Construirea unei baze de date cu calapoade

La modul de construire a acesteia s-au avut in
vedere urmatoarele tehnici de utilizare:

- vizualizarea bazei de date, articol cu articol,
care sa cuprindd forma graficd a calapodului si
principalii parametri geometrici ai acestuia;

- exploatarea bazei de date prin cautarea unui
calapod dupa unul sau mai multi parametri, in functie
de optiunile utilizatorului.

Leather and Footwear Journal 11 (2011) 2




CRISPIN DYNAMICS 3D — NEW SOLUTION FOR SHOEMAKERS, CREATING AND MODIFYING THE SHOE LAST

For this purpose two files were created: an Excel
file and an ASClI file. The second one could be exploited
by a program specialized in searching for a last in the
database, based on one or more parameters.

To create each article of the data base the
following steps were followed:

- the last was digitised using Tracer Model
application;

- the shape was obtained as an outline and a
cloud of points and subsequently converted into a solid
and smooth object with no discontinuities;

- the spatial form of the shape was analysed
using Shoe Design;

- the graphical form of the last and its specific
parameters were collected through computer-aided
methods.

Structure of Data Base

In both forms of the database, we entered the
geometric parameters of the last obtained, using Shoe
Design > Last Process > Modify Last.

Each of the geometric parameters of the last was
coded as presented in Table 2.

Tn acest scop s-au elaborat dou3 fisiere: un fisier
Excel si un fisier ASCII. Cel din urma poate fi exploatat de
un program specializat de cdutare a unui calapod, din
baza de date, in functie de unul sau mai multi parametri.

Pentru crearea fiecaruiarticol al bazei de date s-au
urmarit pasii:

- s-a digitizat calapodul, in secvente de lucru a
aplicatiei Model Tracer;

- afost obtinuta o schita si un nor de puncte, ce
s-au convertit ntr-un corp solid, neted, fara
discontinuitati;

- s-a analizat forma spatiald a calapodului cu
comenzi specifice aplicatiei Shoe Design;

- s-au cules, prin metode puse la dispozitie de
sistemul de calcul, forma grafica a calapodului si
parametrii specifici ai acestuia.

Structura bazei de date

in ambele forme ale bazei de date s-au inscris
parametrii geometrici ai calapodului obtinuti folosind
Shoe Design > Last Process > Modify Last.

Fiecare din parametrii geometrici ai calapodului
aufost codificati conform celor prezentate in Tabelul 2.

Table 2: Geometrical parameters of the last
Tabelul 2: Parametrii geometrici ai calapodului

Toe Spring

Distanta fatd de planul de sprijin la degete

parl

Stick Length

Distanta de la vdrf la cdlcdi pe planul de sprijin

par3

Width

Ldtimea calapodului in zona degetelor

par5

_I_I_

Bottom Girth

Perimetrul la degete in partea inferioard

I

Bottom Heel
Lungimea cdlcdiului

par7

par9

_Ifﬁ:" | T
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Creating the Excel File

Each column of the file offers the following
information:

+ 1"column-the graphical shape of the last;

« 2" column — the name of the file that can be
opened with the ShoeDesign application;

e columns 3 to 12 — numerical data of the 10
geometrical parameters of the last.

Crearea fisieruluiin aplicatia Excel

Fiecare coloana a fisierului cuprinde urmatoarele
informatii:

e coloanal—forma graficd a calapodului;

e coloana 2 — numele fisierului ce poate fi
deschis cu aplicatia ShoeDesign;

e coloanele 3+12 cuprind date numerice ale
celor 10 parametri geometrici ai calapodului.

Table 3: Numerical data of last parameters
Tabelul 3: Datele numerice ale parametrilor calapodului

calapl.Ist 12.8 325 279.4

N

calap3.Ist 10.4 30.4 278.6

calap5.Ist

5.5 87.7 228.1

calap7.Ist 8.8 63.2 237

calap9.lst 4.9 93.7 219.5

244.7

239.5

93.6 1412 885 96.9 183.5 9.8

927 1586 884 954  183.1 12.7

79.8 138.1 72.5 76.4 151.7 30.5

83.3 152.3 77.9 84.4 152.6 17.3

79.3 1021 69.2 64.2 1554 30.5
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Observations

1. The file can be seen by any computer user,
becauseitis madein Excel.

2. The user can select one of the lasts by directly
consulting the file. Along with the numerical
information, which is difficult to follow, each article
contains one cell with the graphical representation of
the last.

3. The file may be rearranged according to user
options and sorted by relevant geometrical
parameters.

4. A shoe last that presents interest may be
analysed using Shoe Design application, Last Process
menu.

5. The geometrical parameters of the last may be
modified in the limits presented in Table 1.

6. A list of the LAST file, available in Excel, is
presentedin Table 3.

CONCLUSIONS

Using the specific tools of CRISPIN Dynamics CAD
SUITE software, Model Tracer and Shoe Design
modules, a database of shoe lasts has been developed
in this paper. The database can be exploited by viewing,
article by article, graphics of the last and their main
geometric parameters and by seeking a last, according
to one or more parameters, depending on user options.

The created database is useful for footwear
manufacturers who can always find the shoe last that
fits their product.
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POLYMERIC FLOCCULANTS BASED ON ACRYLAMIDE AND ACRYLIC ACID OBTAINED BY ELECTRON BEAM IRRADIATION
ABSTRACT. This paper presents the physical-chemical characteristics of environmentally friendly polymeric materials for waste water treatment, obtained by
electron beam irradiation. These polymeric flocculant materials are obtained by copolymerization of acrylamide and acrylic acid, and have the following
characteristics: conversion coefficient C>90%, low residual monomer concentration M,<0.05%, high intrinsic viscosity n,,,>6 dl/g, a low linearity coefficient k,<1 and
good solubility in water. Establishing these physical-chemical parameters leads to obtaining polyelectrolytes with minimal toxicity and a high flocculation or
coagulation aid capacity.
KEY WORDS: flocculant, copolymerization, acrylamide, acrylicacid, electron beam.

MATERIALE POLIMERICE FLOCULANTE PE BAZA DE ACRILAMIDA SI1 ACID ACRILIC OBTINUTE PRIN IRADIERE CU ELECTRONI ACCELERATI
REZUMAT. n aceasts lucrare se prezinta caracteristicile fizico-chimice ale unor materiale polimerice prietenoase mediului, destinate epurarii apelor reziduale,
obtinute prin iradiere cu electroni accelerati. Materialele polimerice floculante sunt obtinute prin copolimerizarea acrilamidei si acidului acrilic si prezinta
urmatoarele caracteristici: coeficient de conversie, C>90%, un continut redus de monomer rezidual, M,<0,05%, vascozitate intrinseca ridicata, n,,>6 dl/g, un
coeficient de liniaritate, k,<1 si o buna solubilitate in apa. Stabilirea acestor parametri fizico-chimici conduce la obtinerea de polielectroliti cu toxicitate minimd si cu
o capacitate mare de floculare sau de adjuvant de coagulare.
CUVINTE CHEIE: floculant, copolimerizare, acrilamida, acid acrilic, electroni accelerati.

DES FLOCULANTS POLYMERIQUES A BASE D'ACRYLAMIDE ET D'ACIDE ACRYLIQUE OBTENUS PAR IRRADIATION A FAISCEAU D'ELECTRONS
RESUME. Cet article présente les propriétés physico-chimiques de quelques matériaux polymériques respectueux de I'environnement, pour le traitement des eaux
usées, obtenus par irradiation a faisceau d'électrons. Les floculants polymériques sont obtenus par copolymérisation d'acrylamide et d'acide acrylique et ont les
caractéristiques suivantes: facteur de conversion, C>90%, une faible teneur en monomeére résiduel, M .<0,05%, haute viscosité intrinseque, n,,>6 dl/g, un
coefficient de linéarité k,<1 et une bonne solubilité dans I'eau. L'établissement de ces parametres physico-chimiques mene a I'obtention des polyélectrolytes a
toxicité minimale et une grande capacité de floculation ou d'adjuvant de coagulation.
MOTS CLEFS: floculant, copolymérisation, acrylamide, acide acrylique, faisceau d'électrons.

INTRODUCTION

Results obtained both by fundamental studies
and in pilot stations and industrial plants point out the
efficiency of the electron beam irradiation as a material
processing method, because itis able toinduce physical
and chemical reactions, in most cases without catalysts
and initiators [1-6]. The ability to initiate chemical
reactions and therefore material changes at room
temperature brought unique advantages for radiation

INTRODUCERE

Rezultatele obtinute prin studii fundamentale, cat
si cele 1n statii pilot si industriale au scos in evidenta
faptul ca iradierea cu electroni accelerati [1-6] este o
metoda extrem de eficace in procesarea materialelor
deoarece este capabila sa induca reactii fizico-chimice,
de cele mai multe ori fara catalizatori si initiatori.
Proprietatea de a initia reactii chimice si, deci,
transformari de material latemperatura camereiaadus
avantaje unice iradierii tehnologice cu radiatii

" Correspondence to: Gabriela CRACIUN, National Institute for Laser, Plasma and Radiation Physics, Electron Accelerators Laboratory, 409 Atomistilor St., 077125

Magurele, Romania, e-mail: gabriela.craciun@inflpr.ro
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technology: (1) almost 100% efficiency in the
conversion of the raw material into finished materials
(the process is practically free of wastes); (2) reduction
of the production time from tens to hundreds of times;
(3) material characteristics that cannot be achieved by
the traditional processes; (4) good adaptability to the
highest exigencies regarding environmental quality due
to no release of secondary reaction products; (5)
adaptability to any automation level (technological line
speeds of 500 m/min can be used) and strict process
control; (6) energy saving, frequently 2030 times less
energy than in the classical heating and traditional
processes.

Mainly, polymerization with ionizing radiation is
similar to conventional polymerization, by free radical
addition. The initiation step involves, in both classicand
ionizing radiation-induced polymerization, the
admittance of some external energy that is initiation
energy. The subsequent steps of propagation,
termination and chain transfer are similar as in a
chemically catalyzed process. In the radiation-induced
polymerization, there is no completely inert
component and therefore, any substance added to the
monomer radiolizes because absorption of ionizing
radiation is a purely electronic process and this leads to
production of free radicals. Thus, for polymerization in
solution, primary radicals are formed from the
monomer, but also from the initiator and solvent.

In this paper the physical-chemical properties of
some acrylamide and acrylic acid based polymeric
materials obtained by electron beam irradiation are
presented. These materials are included in water
soluble polyelectrolyte class (organic materials), which
are destined to replace totally or partially (in the range
of 50% to 75%) classical electrolytes (inorganic
materials such as ferric chloride, aluminum sulfate or
calcium carbonate). The acrylamide copolymers are
used as coagulation aids for wastewater and potable
water treatment (polyacrylamides with very low
residual monomer contents) [7-9].

ionizante: (1) eficienta de aproape 100% in conversia
materiei prime in materiale finite (reziduurile sunt
reduse la zero); (2) reducerea de la zeci la sute de ori a
duratei de productie; (3) realizarea de proprietati unice
ale materialelor imposibil de obtinut prin metodele
clasice; (4) adaptabilitate perfecta la exigentele cele
mai ridicate privind calitatea mediului deoarece nu
elibereaza in atmosfera produsi secundari de reactie;
(5) adaptabilitate la orice grad de automatizare
(permite utilizarea de linii tehnologice in care se
proceseaza cu viteze de peste 500m/min) si control
riguros al proceselor tehnologice; (6) reducerea, in
multe cazuri, a consumului de energie de 20-30 ori fata
defincalzirea clasica sau alte procese clasice.

Polimerizarea radio-indusda este in principial
similara polimerizarii clasice prin aditie de radicali
liberi. Faza initiala implica, in ambele tipuri de
polimerizari — clasica si indusa de radiatii ionizante —
introducerea in sistem a unei anumite cantitati de
energie, energia de initiere. in cazul polimerizarii radio-
induse, energia de initiere este introdusa de radiatia
ionizantd. Urmatoarele faze ale polimerizarii,
propagarea, terminarea si procesul de transfer de lant,
se produc practic identic cu procesele de polimerizare
clasice. Tn polimerizarea radio-indus3, un component
complet inert la radiatii nu exista si de aceea orice
substanta addugata la monomer radiolizeaza,
deoarece absorbtia radiatiei ionizante este un proces
pur electronic si acest fapt conduce la producerea de
radicali liberi. Astfel, in cazul polimerizarii in solutie,
radicalii primari se formeaza atat din monomer si
initiator, catsidin solvent.

n aceast lucrare sunt prezentate caracteristicile
fizico-chimice ale unor materiale polimerice obtinute
pe baza de acrilamida si acid acrilic prin iradiere cu
electroni accelerati, materiale ce se incadreaza in clasa
polielectrolitilor (materiale organice) solubili Tn apa,
destinati sa inlocuiasca total sau partial (in proportie de
50%-75%) electrolitii clasici (materiale anorganice de
tipul clorurii ferice, sulfatului de aluminiu, apei de var,
etc.). Copolimerii acrilamidei sunt utilizati [7-9] ca
adjuvanti de coagulare in tratarea apelor reziduale si
potabilizarea apelor de suprafata (poliacrilamide cu
continut redus de monomer rezidual).
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EXPERIMENTAL

Materials

In order to obtain flocculants the following
materials were used:

« acrylamide (AMD); molar mass 71.08 g mol™;
appearance: white crystalline solid, odorless; density
1.13 g/cm’; solubility in water 2.04 kg/L (at 25°C);

« acrylic acid (AA); molar mass 72.06 g mol;
appearance: colorless, clear; density 1.051 g/mL;
solubility in water: miscible;

e sodium chloride (NaCl); molar mass 58.44 g
mol™'; appearance: colorless crystals, odorless; density
2.165g/cm’; solubility in water 359 g/dm’at 20°C;

» sodium hydroxide (NaOH); molar mass39.99 g
mol™; appearance: opaque white crystals; density 2.13
g/cm’; solubility in water 1110 g/dm*at 20°C;

* sodium formate (HCOONa); molar mass 68.01
g mol™; appearance: white granules; density 1.92
g/cm’; solubility in water 97 g/100 mL at 20°C; serves as
chaintransfer agentin the copolymerization process;

e potassium persulfate (K,S,0,); molar mass
270.322 g mol™; appearance: white powder; density
2.477 g/cm’; solubility in water 1.75 g/100 mL at 0°C;
servesas initiatorin the copolymerization process.

Preparation and Irradiation of the Samples

For the preparation of acrylamide-acrylic acid
monomer solution, 40% (AMD: AA mass ratio of 9:1)
and natrium chloride 8%, 360 g of acrylamide, 40 g of
acrylic acid and 80 g of sodium chloride were dissolved
in 1000 mL distilled water. The optimum pH monomer
solution, which is in the range of 6 to 6.5 in the case of
electron beam polymerization, is obtained by gradually
adding sodium hydroxide to the monomer solution.
The pH is checked with pH indicator paper,
corresponding to the area of interest.

From the obtained monomer solution, samples of
100 mL are distributed in quartz vessels. Different
amounts of initiator (potassium persulfate) and chain
transfer agent (sodium formate) are added and then
this mixture is irradiated with electron beams at room
temperature.
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PARTEA EXPERIMENTALA

Materiale

Pentru obtinerea materialelor polimerice
floculante, s-au utilizat urmatoarele materiale:

e acrilamida (AMD); masa moleculard 71,08 g
mol™; aspect: solid cristalin alb, inodor; densitate 1,13
g/cm’; solubilitate in ap& 2,04 kg/L (la 25°C);

e acid acrilic (AA); masa moleculara 72,06 g
mol™; aspect: lichid incolor, limpede; densitate 1,051
g/mL; solubilitate in apa: miscibil;

* clorura de sodiu (NaCl); masa moleculara 58,44
g mol™; aspect: cristale incolore fard miros; densitate
2,165g/cm’; solubilitate in apd 359 g/dm’la 20°C;

* hidroxid de sodiu (NaOH); masa moleculara
39,99 g mol™; aspect: cristale albe opace; densitate
2,13 g/cm’; solubilitate Tn apa 1110 g/dm’la 20°C;

» formiat de sodiu (HCOONa); masa moleculara
68,01 g mol™; aspect: granule albe; densitate 1,92
g/cm’; solubilitate Tn apd 97 g/100 mlla 20°C; are rol de
agentde transfer de lantin procesul de copolimerizare;

« persulfat de potasiu (K,S,0,); masa moleculara
270,322 g mol™; aspect: pudrd albd; densitate 2,477
g/cm’; solubilitate in apa 1,75 g/100 ml la 0°C; are rol de
initiatorTn procesul de copolimerizare.

Prepararea si iradierea probelor

Pentru prepararea solutiei de monomeri
acrilamida-acid acrilic 40% (PA) (raport masic
AMD:AA = 9:1) si 8% NaCl, se cantaresc 360 g
acrilamida, 40 g acid acrilic si 80 g clorura de sodiu, se
pun intr-un balon cotat de 1000 ml si se completeaza cu
apa distilata. pH-ul optim al solutiei de monomeri
necesar in procesul de polimerizare in prezenta
electronilor accelerati este 6-6,5 si se obtine adaugand
treptat hidroxid de sodiu in solutia de monomeri. pH-ul
se verifica folosind hartia indicatoare de pH
corespunzatoare domeniuluide interes.

Din solutia monomerica astfel obtinuta, se punin
vase de cuart cate 100 ml, in care se adauga diferite
cantitati de initiator (persulfat de potasiu) si agent de
transfer de lant (formiat de sodiu) dupa care sunt
supuse iradierii cu electroni accelerati la temperatura
camerei.
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Experiments were carried out with an
experimental installation consisting mainly of the
following units: an electron linear accelerator (ALIN-10)
of 6.23 MeV energy and 75 mA peak current of the
electron beam and an irradiation chamber containing
the samples of monomer solution. Electron beam dose
rate was fixed at 2.4 kGy/min in order to accumulate
the working doses of 2 kGy, 2.5 kGy and 3 kGy.

Methods for Determination of Physical and Chemical
Characteristics

Our interest was focused on the optimization of
the physical-chemical characteristics of the polymeric
materials obtained by electron beam irradiation, such
as conversion coefficient (C), residual monomer
concentration (M), intrinsic viscosity (n,,) and the
linearity coefficient given by the Huggins' constant (k,,).

The conversion coefficient (C.) and the residual
monomer concentration (M) are determined based on
the bromination reaction of the double-bond [10].
After having dissolved in water, the copolymer
AMD/AA was treated excessively with a bromide-
bromate solution, and the bromine excess was
determined by means of an iodatometry method. The
percent of residual monomer M, is determined using
the following equation:

(Ves

Experimentele au fost realizate cu o instalatie
experimentala compusa din: acceleratorul liniar de
electroni ALIN-10 cu energia de 6,23 MeV si curentul
mediu de fascicol de 75 mA si o incinta de iradiere in
care au fost plasate probele cu solutie monomerica.
Debitul dozei de electroni accelerati a fost fixat la 2,4
kGy/min. Dozele cu care au fost tratate probele au fost
2 kGy, 2,5 kGy si 3 kGy.

Metode de determinare a proprietatilor fizico-
chimice

Scopul nostru a fost acela de a optimiza
caracteristicile fizico-chimice ale materialelor
polimerice obtinute prin iradiere Tn camp de electroni
accelerati, si anume: coeficientul de conversie (C),
concentratia de monomer rezidual (M,), vascozitatea
intrinseca (n,,) si coeficientul de liniaritate dat de
constanta lui Huggins (k).

Coeficientul de conversie (C,) si concentratia de
monomer rezidual (M,) se determind pe baza reactiei
de bromurare a dublei legaturi [10]. Copolimerul
AMD/AA dizolvat in apa se trateaza in exces cu solutie
bromura-bromat, iar excesul de brom se determina
iodometric. Procentul de monomer rezidual M, se
determina pe baza urmatoareirelatii de calcul:

~Vpps)* N*3.554

M, (%)=

where V, is the volume of the sodium thiosulfate
(Na,S,0,) solution used for the standard titration (ml);
V., is the volume of the sodium thiosulfate (Na,S,0,)
used for the sample titration (ml); M_, is the sample
mass of the analyzed copolymer (g); N is the normality
of the Na,S,0, solution.

The conversion coefficient C. is determined based
onthe following relations:

M (1)

co

unde Vreprezinta volumul solutiei de Na,S,0,folosit la
titrarea etalonului (ml); V,,, reprezintd volumul solutiei
de Na,S,0, folosit la titrarea probei (ml); M, reprezinta
masa probei de copolimer analizate (g); N reprezinta
normalitatea solutiei de Na,S,0..

Coeficientul de conversie C. se determinad pe baza
urmatoarelor relatiide calcul:

C.(%)=100*(TCC - M,)/TCC 2)

TCC(%) = (M o, * TMC)/ 400 (3)
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where M, is the AMD/AA copolymer quantity analyzed
after being dissolved in 400 ml of distilled water; TMCis
the total monomer concentration in the irradiated
solution; TCC is the theoretical copolymer
concentration.

The intrinsic viscosity (n,,) and the Huggins'
constant (k,) are determined by the viscosimetry
method, using a Hoppler BH-2 [10]. Sodium nitrate 1N
(NaNO,) was used as a solvent and the working
temperature was 30°C. n,,, is determined using the
following relations:

 relativeviscosity, n,, is given by:

unde M, reprezintd cantitatea de copolimer AMD/AA
luat in analiza si dizolvat Tn 400 ml apa distilata; TMC
reprezinta concentratia totald de monomeri din solutia
supusa iradierii; TCC reprezinta concentratia teoretica
de copolimer.

Vascozitatea intrinseca (n,,) si coeficientul de
liniaritate (k,) se determina prin metoda
vascozimetrica, utilizdnd vascozimetrul Hoppler BH-2
[10]. Ca solvent s-a utilizat azotatul de sodiu 1N
(NaNO,), iar temperatura de lucru a fost de 30°C. n,,, se
determina pe baza urmatoarelor relatii:

e vascozitatearelativan,,:

Nyet. =lco ! tes (4)

where t, is the falling-time of the viscosimeter ball
through the copolymer solution; t, is the falling-time of
the viscosimeter ball through the standard solution.

* specificviscosity, n,,.is given by:

nspn = rlre!.

 reducedviscosity, n,., isgiven by:

unde t,, reprezinta timpul de cadere al bilei prin solutia
de copolimer; t. reprezintd timpul de cadere al bilei
prinsolutia etalon.

+ vascozitatea specifican,,:

=l (5)

e vascozitatearedusan,,,:

Tlred. =T|.vpa /CCO (6)

where ¢, is the copolymer solution concentration (%).

From the graphical representation of the reduced
viscosity as a function of the copolymer concentration,
through extrapolation, are obtained intrinsic viscosity
N... and tg a. The linearity constant is determined from
the following relation:

k=

RESULTS AND DISCUSSIONS

Water solubility and flocculation ability of
polyelectrolytes are strictly related to physical and
chemical characteristics such as: conversion coefficient
(C), residual monomer concentration (M), intrinsic
viscosity (n,,) and linearity coefficient expressed by
Huggins' constant (k).
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(T] intr. )2

undec,, este concentratiasolutiei de copolimer (%).

Din reprezentarea grafica a vascozitatii reduse in
functie de concentratia de copolimer, prin extrapolare,
se obtin vascozitateaintrinsecan,,, sitg a. Constanta de
linearitate se determina pe baza relatiei:

(7)

REZULTATE SIDISCUTII

Solubilitatea Tn apa si capacitatea de floculare si
de adjuvant de coagulare ale polielectrolitilor sunt
legate strict de caracteristicile fizico-chimice ale
acestora, si anume: coeficientul de conversie (C),
concentratia de monomer rezidual (M,), vascozitatea
intrinseca (n,,) si coeficientul de liniaritate exprimat
prin constanta lui Huggins (k).
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Conversion coefficient (C), is the first important
parameter in the characterization of the desired
polyelectrolyte anditis required to be higher than 90%.
A high conversion coefficient is equivalent with a high
monomer transformation efficiency in polymerization
process and a substantial reduction of residual
monomer concentration, M. This is particularly
important because of the wellknown acrylamide
toxicity in the monomer state. For the intrinsic
viscosity, n,,, we expected to obtain values over 6 dl/g,
which means a linear polymer, without ramifications
and good water solubility. Regarding the linearity
constant, k,, we aim to obtain values below 1 because
only in this case are solubility and a good flocculation of
the polymer ensured. Residual monomer concentration,
M., has to be less than 0.05% for the polyelectrolyte to
be in accordance with rules established by the IPCS -
International Programme in Chemical Safety in the
document entitled “Environmental Health Criteria-49-
Acrylamide”. Thus, the acrylamide concentration in
treated water should not exceed 0.1 g/L according to
the legislation.

Influence of Initiator Concentration [K,S,0,] on the
Polyelectrolyte Physical and Chemical Parameters

Figures 14 show the effect of initiator
concentration [K,S,0,] onthe C, M, n,,. and k,, for each
of the three doses of irradiation used: 2 kGy, 2.5 kGy
and 3 kGy.

Coeficientul de conversie (C.) este primul parametru
important prin care caracterizam polielectrolitul pe care
dorim sad realizam si trebuie sa fie mai mare de 90%.
Un coeficient de conversie mare este echivalent cu o
eficienta ridicatd de transformare a monomerilor in
procesul de polimerizare si o reducere substantiald a
concentratiei de monomer rezidual, M.. Acesta este un
aspect deosebit de important, cunoscuta fiind
toxicitatea acrilamidei in stare de monomer. Pentru
vascozitatea intrinseca, n,,,, dorim sa obtinem valori > 6
dl/g, acest lucru insemnand obtinerea unui polimer
liniar, fara ramificatii, ce prezinta o buna solubilitate Tn
apa. In ceea ce priveste constanta de liniaritate, k,,
urmarim ca aceasta sa prezinte valori subunitare,
deoarece numai atunci sunt asigurate solubilitatea si
capacitatea ridicatda de floculare. Concentratia de
monomer rezidual, M, trebuie sa prezinte valori sub
0,05%, pentru ca polielectrolitul sa fie conform cu
normele stabilite de IPCS — International Programme in
Chemical Safety, in documentul ,,Environmental Health
Criteria-49-Acrylamide”. Astfel, concentratia
acrilamidei in apa tratata nu trebuie sa depaseasca 0,1
g/l conform legislatieiin vigoare.

Influenta concentratiei de initiator [K,S,0,] asupra
parametrilor fizico-chimici ai polielectrolitilor

Graficele 14 prezinta efectul concentratiei de
initiator [K,S,0,] asupra parametrilor C, M, n,.. si k.,
pentru fiecare dintre cele trei doze de iradiere utilizate:
2 kGy, 2,5 kGy si 3 kGy.
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on the conversion coefficient, C,
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For all tested samples (PE 1-PE 15), the conversion
coefficient C, increases slightly with the initiator
concentration increasing, for all irradiation doses used.
Conversion coefficient, C, is closely related to residual
monomer concentration, M. Thus, since all samples
show high values of C, (between 90 and 100%), M
shows very low values (between 0 and 16.33*10°%),
and that coincides with the established purpose. Unlike
C.and M, intrinsic viscosity n,,, and Huggins' constant

r

k., remain sensitive to the initiator concentration
variation for all used irradiation doses. Usually, the

intrinsic viscosity n,, increases rapidly with initiator

intr
concentration increasing, reaches a maximum and
then decreases rapidly at lower irradiation doses and
slower at higher irradiation doses. Huggins' constant,
k,, follows exactly the variation of intrinsic viscosity.
Thus, it rises and falls at practically the same rate with
the fall and rise of intrinsic viscosity n,,, depending on
the initiator concentration. We can say that, by getting
high values for the intrinsic viscosity n,,, minimum
values are obtained for the linearity constant k,. The
measured values of Huggins' constant k, are well below
1 even for low values of intrinsic viscosity n,,,, and that
is a very important result because polyelectrolytes
efficiencyisassured by their linearity, i.e. by k, < 1.

Based on the results analysis for PE 1-PE 15
samples, the best physical-chemical characteristics
that were obtained are as follows:

e foranirradiation dose of 2 kGy and an initiator
concentration [K,S,0,] of 0.013%: C. - 98.33%, M, -
2.84*10° %, n,,-7.05dl/gand k,-0.17;

e for an irradiation dose of 2.5 kGy and an
initiator concentration [K,S,0,] 0f 0.01%: C.-96.66%, M|
-5.69*10°%, n,,,~8.76 dl/gand k,-0.097;

e foranirradiation dose of 3 kGy and an initiator
concentration [K,S,0,] of 0.013%: C, - 97.24%, M, -
4.39%10°%,n,,-5.85dl/gand k,—0.65.

r

Influence of Chain Transfer Agent [HCOONa] on the
Polyelectrolyte Physical and Chemical Parameters

In the radical copolymerization reaction, chain
transfer can be achieved through the monomers, the

Se observa ca pentru toate probele testate (PE 1-
PE 15) coeficientul de conversie C. creste usor cu
cresterea concentratiei de initiator pentru toate dozele
de iradiere utilizate. Parametrul fizico-chimic C,_ este
strict legat de parametrul M. Astfel, deoarece toate
probele prezinta valori ridicate ale C. (cuprinse intre 90
si 100%), M. prezintd, in consecinta, valori foarte
scizute (cuprinse intre 0 si 16,33*10°%), ceea ce
coincide cu scopul propus. Vascozitatea intrinseca n,,, Si
constanta lui Huggins, k,, spre deosebire de C.si M,
raman sensibile la variatia concentratiei de initiator
pentru toate dozele de iradiere utilizate. De regulg, n,,,
creste rapid cu cresterea concentratiei de initiator,
atinge un maxim, dupa care scade rapid la doze mai mici
si mai lent la doze mai mari. Constanta lui Huggins, k,,
urmareste strict variatia vascozitatii intrinseci. Astfel,
aceasta creste si scade practic cu aceeasi rata cu care
scade si respectiv creste n,,., In functie de concentratia
de initiator, putand astfel afirma ca, prin obtinerea de
valori mari pentru n,,, se asigurd obtinerea de valori
minime pentru k,. Valorile masurate ale constantei lui
Huggins, k,, sunt mult sub unitate, chiar si pentru valori
scazute ale n,,, ceea ce reprezinta un rezultat deosebit
de important, deoarece eficacitatea polielectrolitilor in
depoluarea apelor este data de liniaritatea acestora,
adicadeunk,<1.

Pe baza analizei rezultatelor obtinute pentru
probele PE 1-PE 15, cele mai bune caracteristici fizico-
chimice au fost obtinute astfel:

e pentru doza de iradiere de 2 kGy, la o
concentratie de initiator [K,S,0,] de 0,013%: C. de
98,33%, M, de 2,84*10° %, n,,,de 7,05dl/g sik,de0,17;

e pentru doza de iradiere de 2.5 kGy, la o
concentratie de initiator [K,SS,0,] de 0,01%: C. de
96,66%, M, de 5,69*10° %, n,, de 8,76 dl/g si k, de
0,097;

e pentru doza de iradiere de 3 kGy, la o
concentratie de initiator [K,S,0,] de 0,013%: C, de
97,24%, M,de 4,39*%10° %, n,,de 5,85 d|/g si k,de 0,65.

Influenta concentratiei agentului de transfer de lant
[HCOONa] asupra parametrilor fizico-chimici ai
polielectrolitilor

n reactia de copolimerizare radicalica, transferul
de lant se poate realiza prin intermediul monomerilor,
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solvent, the copolymer formed in reaction or any other
substance that exists in the reaction medium. After the
chain transfer, copolymer molecular weight decreases
because the chain growth is interrupted by the so-
called “dead copolymer” formation which is free of
radicals on the chain and which, otherwise, could
continue the process of copolymerization. The role of
the chain transfer agent is to take up the chain transfer
reactions, and finally to obtain a linear copolymer,
without branches on the chain, with a high intrinsic
viscosity and a low linear coefficient.

Figures 5-8 show the chain transfer agent
concentration [HCOONa] effectonthe C, M, n,,and k,,
for each of the three doses of irradiation used: 2 kGy,
2.5 kGy and 3 kGy. The value of initiator concentration
was kept constant at 0.01%, the value at which we
obtained the best results.

2 kGy; [ 25 kGy; 3 Gy |

100

£

92 -

Conversion coefficient, C,,
Coeficient de conversie, C., %
8

0,005 00075 001 0,015 0,02

C hain transfer agent concentration, [HCOONa], %
Concentratia de agentdetransfer de lant, [HCOONal, %

Figure 5. The effect of the chain transfer
agent concentration [HCOONa] and irradiation dose
on the conversion coefficient, C,

Figura 5. Efectul concentratiei de agent
de transfer de lant [HCOONa] si al dozei de iradiere
asupra coeficientului de conversie, C.
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solventului, copolimerului formatin reactie sau oricarei
alte substante existente in mediul de reactie. In urma
transferului de lant masa moleculard a copolimerului
scade, deoarece se intrerupe cresterea lantului prin
formarea asa-numitului ,copolimer mort”, lipsit de
radicali pe catend, care altfel ar putea continua
procesul de copolimerizare. Rolul agentului de transfer
de lant este acela de a prelua reactiile de transfer de
lant si de a obtine in final un copolimer liniar, fara
ramificatii pe catend, cu o vascozitate intrinseca mare si
cu un coeficient de liniaritate scazut.

Graficele 5-8 prezinta efectul concentratiei
agentului de transfer de lant [HCOONa] asupra
parametrilor C, M, n,.. si k., pentru fiecare dintre cele
trei doze de iradiere utilizate: 2 kGy, 2,5 kGy si 3 kGy. Am
pastrat constanta concentratia de initiator la valoarea
de 0,01%, aceasta fiind cea la care s-au obtinut cele mai
bune rezultate.

[ I 2 kGy; B 2,5kGy, BEENI3 KGy |
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Figure 6. The effect of the chain transfer
agent concentration [HCOONa] and irradiation dose
on the residual monomer concentration, M,
Figura 6. Efectul concentratiei de agent
de transfer de lant [HCOONa] si al dozei de iradiere
asupra concentratiei de monomer rezidual, M,
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Figure 7. The effect of the chain transfer
agent concentration [HCOONa] and irradiation dose
on the intrinsic viscosity, n,,,

Figura 7. Efectul concentratiei de agent
de transfer de lant [HCOONa] si al dozei de iradiere
asupra vascozitatii intrinseci, n,,,

For samples PE 16-PE 30, conversion coefficient C,
is lower than that obtained for samples PE 1-PE 15, but
still higher than 90%. This result shows the high
efficiency of the polyelectrolytes obtaining method by
electron beam irradiation and therefore the involved
monomers' high conversion efficiency. Since the
physical-chemical parameters C. and M, are closely
related, we can note that values for M, are much lower
than 0.05%. Intrinsic viscosity n,,,and Huggins' constant
k, are strongly influenced by chain transfer agent
concentration [HCOONa]. For all used irradiation
doses, n,, increases with the chain transfer agent
concentration increasing, reach a maximum for a
concentration of 0.01% and then decreases at higher
concentrations (0.015%, 0.02%). Huggins' constant, k,,
shows the lowest values for chain transfer agent
concentrations [HCOONa] 0f 0.01%, 0.015% and 0.02%.

Based on the obtained results analysis for PE 16—
PE 30 samples, we can see that the best physical-
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Figure 8. The effect of the chain transfer
agent concentration [HCOONa] and irradiation dose
on the linearity constant, k,

Figura 8. Efectul concentratiei de agent
de transfer de lant [HCOONa] si al dozei de iradiere
asupra coeficientului de liniaritate, k,,

Se observa ca pentru probele PE 16-PE 30
coeficientul de conversie C, este mai scazut decat cel
obtinut pentru probele PE 1-PE 15, dar totusi mai mare
de 90%. Acest rezultat arata eficienta procedeului de
obtinere a polielectrolitilor prin iradiere cu electroni
acceleratisi, deci, randamentul mare de transformare a
monomerilor implicati. Deoarece parametrii fizico-
chimici C. si M, sunt in stransa dependenta unul de
celalalt, remarcam obtinerea de valori mult mai mici de
0,05% pentru acesta din urma. Vascozitatea intrinseca
n.., $i constanta lui Huggins, k, sunt puternic
influentate de concentratia de agent de transfer de
lant, [HCOONa]. Se observa ca pentru toate dozele de
iradiere utilizate, n,,, creste cu cresterea concentratiei
de agent de transfer de lant, atingdnd un maxim pentru
concentratia de 0,01% si manifestand o scadere la
concentratii mai mari (0,015%, 0,02%). Constanta lui
Huggins, k,, prezintd, in schimb valorile cele mai
scazute pentru concentratiile de agent de transfer de
lant, [HCOONa] de 0,01%, 0,015% si 0,02%.

Pe baza analizei rezultatelor obtinute pentru
probele PE 16-PE 30, constatam ca cele mai bune valori
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chemical characteristics were obtained for [HCOONa]
0f0.01%, as follows:

o foranirradiation dose of 2 kGy: C, -93.98%, M,
-14.34*10°%, n,,,—6.23dl/gand k,-0.13;

« for anirradiation dose of 2.5 kGy: C, -94.32%,
M,-12.07*10° %, n,,,~6.31dl/gand k,-0.015;

« foranirradiation dose of 3 kGy: C.-93.65%, M
-13.49*10°%, n,,,-8.11dl/gand k,-0.032.

r

CONCLUSIONS

For a given chemical composition, there is an
optimum irradiation dose, an optimum initiator
concentration, [K,S,0,], and an optimal chain transfer
agent concentration, [HCOONa], which gives the
maximum values for C, M, n,, and k,. Experiments
carried out to highlight the effect of initiator
concentration, [K,S,0,], on the parameters of interest
for polymeric flocculant material showed that the best
results were obtained for a dose of 2.5 kGy (C>94%,
M <8.52*10°, n,, between 4.51 dl/g and 8.76 dl/g,
k,<1). Keeping constant the initiator concentration
(0.01%), but varying the chain transfer agent
concentration, [HCOONa], and theirradiation dose, the
best results were obtained for concentration of 0.01%:
C>93%, M<14.43*10°, n,,>6 dl/g and k,<0.15. The
polymeric materials obtained in such conditions and
characterized by C>90%, M <0.05%, n,,>6 dl/g and
k,<1 satisfy the conditions for their use as flocculants in
wastewater remediation, which means that they are
able to induce advanced coagulation-flocculation
process.
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transfer de lant, [HCOONa] care confera valori maxime
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doza de 2,5 kGy (C>94%, M<8,52*10°, n,, cu valori
cuprinse fintre 4,51 dl/g si 8,76 dl/g, iar k,<1).
Pastrandu-se constantda concentratia de initiator
(0,01%), dar variind concentratia de agent de transfer
de lant, [HCOONa], si doza de iradiere, D, .., cele mai
bune rezultate s-au obtinut pentru concentratia de
0,01%: C>93%, M <14,43*10°, n,>6 dl/g, iar k,<0,15.
Materialul polimeric obtinut Tn aceste conditii si
caracterizat prin C>90%, M <0,05%, n,,>6 dl/g si k,<1
indeplineste conditiile utilizarii ca floculant in
depoluarea apelor reziduale, adica este capabil sa
induca procesul de coagulare-floculare avansata.
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THE STUDY OF PRETANNING BOVINE SKINS WITH OLIGOMERIC BENZENESULFONIC MELAMINE-FORMALDEHYDE RESIN

ABSTRACT. This paper presents the study of pretanning bovine hides using a tanning oligomer based on benzenesulfonic melamine-formaldehyde resin (RMFBS) in
the presence or absence of resorcinol as crosslinking agent. In order to test the penetration and retention capacity, as well as the tanning power of the resin, pre-
tanning treatments are applied, according to framework formulations, on bovine pelt samples, processed according to a classical process. The applied RMFBS
treatment implies testing the ability of syntan to fix into the dermis and its ability to increase shrinkage temperature of pelt, upon individual application, or in
combination with resorcinol. Leather samples thus treated are subjected to physical-chemical analyses by FTIR-ATR spectroscopy, fluorescence spectroscopy and
SEM electron microscopy, in order to highlight both the structural changes in the collagen matrix and the ability of the resin to combine with functional groups of
dermis proteins. The experimental data obtained confirm the pre-tanning capacity of the RMFBS oligomer, reaching the highest performances for an offer of 15%
RMFBS dry substance in relation to the dermal substance.

KEY WORDS: pelt, pre-tanning, benzenesulfonic melamine-formaldehyde resin, resorcinol, shrinkage temperature.

STUDIUL PRETABACIRII PIEILOR BOVINE CU RASINA OLIGOMERA MELAMIN-FORMALDEHIDICA BENZENSULFONATA

REZUMAT. Aceasta lucrare prezinta studiul pretabdcirii pieilor bovine, utilizand oligomerul tanant pe baza de rasind melamin-formaldehidica benzensulfonata
(RMFBS) in prezenta sau in absenta rezorcinei, ca agent de reticulare. In vederea testarii capacitatii de penetrare si de retinere, precum si a potentialului tanant al
rasinii, se aplica tratamente de tipul pretabacirii, conform unor retete cadru, asupra unor probe de piele gelatina de bovine, prelucrata printr-un procedeu clasic.
Tratamentul cu RMFBS aplicat prevede testarea abilitatii de legare in derma a sintanului si capacitatea sa de a spori temperatura de contractie a pielii gelating, la
aplicarea individuald, ori in asociere cu rezorcina. Probele de piele astfel tratate se analizeaza fizico-chimic, prin spectroscopia FTIR-ATR, spectroscopia de
fluorescentad si prin microscopia electronica SEM, in vederea evidentierii atat a schimbadrilor structurale in matricea colagenica, cat si a capacitatii de combinare a
rasinii cu grupele functionale ale proteinelor dermei. Datele experimentale obtinute confirma capacitatea de pretabacire a oligomerului RMFBS, cu performantele
cele maimarilao oferta de 15% RMFBS substanta uscatd, raportata la substanta dermica.

CUVINTE CHEIE: piele gelatina, pretabacire, rasind melamin-formaldehidica benzensulfonatd, rezorcina, temperatura de contractie.

L'ETUDE DU PRETANNAGE DES CUIRS BOVINS A L'AIDE DE LA RESINE OLIGOMERIQUE MELAMINE-FORMALDEHYDE BENZENESULFONIQUE

RESUME. Cet article présente I'étude du prétannage des cuirs bovins en utilisant un oligomeére tannant a base de la résine mélamine-formaldéhyde
benzénesulfonique (RMFBS) en présence ou en absence de la résorcine comme agent de réticulation. Pour tester la capacité de pénétration et de rétention, aussi
que le potentiel tannant de la résine, on a appliqué des traitements de prétannage, selon les formulations cadre, sur des échantillons de peau gélatine bovine,
traitées par un procédé classique. Le traitement a RMFBS appliqué offre la possibilité de tester la capacité du syntan de se lier dans le derme et sa capacité a
augmenter la température de rétrécissement de la peau gélatine, sur I'application individuelle, ou en combinaison avec le résorcinol. Les échantillons de peau ainsi
traités sont soumis aux analysés physico-chimiques par la spectroscopie FTIR-ATR, la spectroscopie de fluorescence et la microscopie électronique SEM, pour
mettre en évidence les changements structurels dans la matrice de collagéne et la possibilité de mélanger la résine avec des groupes fonctionnels des protéines de
laderme. Les données expérimentales obtenues confirment la capacité de prétannage de I'oligomere RMFBS, avec des performances supérieures pour une offre de
15% RMFBS matiere séche, rapporté a la substance cutanée.

MOTS CLES: peau gélatine, prétannage, résine mélamine-formaldéhyde benzénesulfonique, résorcinol, température de rétrécissement.

INTRODUCTION INTRODUCERE

In recent years, the whole philosophy of the n ultimii ani, intreaga filozofie de dezvoltare a
leather processing sector development, especially the sectorului de prelucrare a pieilor, dar mai ales cel al
production of chemical auxiliaries focused on reducing producerii de auxiliari chimici s-a centrat pe reducerea

: Correspondence to: Melinda PRUNEANU, “Gh. Asachi” Technical University of lasi, 71 Dimitrie Mangeron Blvd., 700050, lasi, Romania, email:
pruneanu_melinda@yahoo.com

Revista de Pielarie Incaltaminte 11 (2011) 2




M. PRUNEANU, S.S. MAIER, V. MAIER, V. DESELNICU

environmental aggression of chemical auxiliaries, due
to increasingly severe restrictions regarding
environmental pollution.

Melamine-formaldehyde resins (RMF) are
condensation compounds of triazine derivatives with
aldehydes, possibly altered in order to refine tanning
effects. In the leather processing industry, melamine-
formaldehyde resins have been reported since 1943,
when the application of aqueous dispersions of
methylolate melamines was suggested [1]. Oligomer
condensates with linear molecules of triazine
sulphonated derivatives were tested as individual
tanning agents, but also in combination with vegetable
tannins or crosslinking agents such as oxazolidine,
tetrakis-(hydroxymethyl) phosphonium, finding
acceptable effects of pre-tanning and even tanning, but
which also present a series of shortcomings, especially
related to instability during long-term storage and
increased hydrophilicity of the leather [2-14].

This paper studies the use of benzenesulfonic
melamine-formaldehyde resin (RMFBS) as pre-tanning
agent of bovine hidesin avariable offer, in the presence
or absence of resorcinol as crosslinking agent. RMFBS
was obtained through a chemical synthesis process, ina
melamine : formaldehyde : sodium sulphanilate molar
ratio (1:2,5:0,8), without keeping stoichiometry, but
with the possibility of changing the molecular weight
by varying the procedure elements of synthesis, in
particular by controlling the pH and the temperature
range. Synthesized RMFBS has a molecular mass
polydispersity. Three identified fractions with chemical
structures and average gram-molecular weights are
listedin Table 1.

RMFBS oligomer compounds have linear
structure, which allows them to adopt a particular
conformation in aqueous solution, favourable to the
diffusionin the dermis microstructure [15-21].

eco-agresivitatii auxiliarilor chimici de prelucrare,
datorita restrictiilor din ce Tn ce mai severe privind
poluarea mediuluiambiant.

Rasinile melamin-formaldehidice (RMF) sunt
compusi de condensare ai derivatilor triazinici cu
aldehide, eventual modificati in vederea nuantarii
efectelor tanante. 1n industria prelucrdrii pieilor,
rasinile melamin-formaldehidice au fost semnalate
incd din 1943, cand s-a propus aplicarea dispersiilor
apoase ale melaminelor metilolate [1]. Condensatele
oligomere, cu molecule liniare ale derivatilor triazinici
sulfonatiau fost testate drept agenti tanantiindividuali,
dar siin asociere cu taninurile vegetale ori cu agenti de
reticulare de tipul oxazolidinei, tetrakis-(hidroximetil)
fosfoniu, constatandu-se efecte acceptabile de
pretabdacire si chiar de tabacire, dar care prezinta si o
serie de deficiente legate mai ales de instabilitatea in
timp la stocare si de cresterea hidrofiliei pielii [2-14].

Prezenta lucrare studiaza utilizarea rasinii
melamin-formaldehidice benzensulfonata (RMFBS) ca
agent de pretabacire a pieilor de bovine in conditiile
unei oferte variabile, in prezenta sau in absenta
rezorcinei ca agent de reticulare. RMFBS a fost obtinuta
printr-un procedeu de sinteza chimica, in conditiile
unui raport molar melamina : formaldehida : sulfanilat
desodiu(1:2,5:0,8), fara pastrarea stoechiometriei, dar
cu posibilitatea modificarii masei moleculare prin
varierea elementelor de procedura a sintezei, in special
prin controlul pH-ului si al temperaturii de lucru.
RMFBS sintetizatd prezinta o polidispersitate a masei
moleculare. Se identifica trei fractii cu structurile
chimice si masele molare medii cuprinse in Tabelul 1.

Compusii oligomeri RMFBS au structura liniara,
fapt ce le permite adoptarea unei conformatii
particulare in solutie apoasa, favorabila difuziei Tn
microstructura dermei[15-21].
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Table 1: Chemical structures of RMFBS fractions
Tabelul 1: Structurile chimice ale fractiilor RMFBS

EXPERIMENTAL

Materials

- Indigenous cattle skin, category 12 kg, 100%
decalcified peltin section and bated according to a classic
recipe in the pilot station of the Department of Chemical
Technology of Leather and Leather Replacements
Goods, “Gh. Asachi” Technical University, lasi. The weight
of each peltsample was 1 kg.

- RMFBS synthesized by the research team of the
same Department, according to patent application
A/00680/28.09.2007 with the following average
characteristics and properties: 24 +27% dry substance,
4 + 6% minerals, about 27% total nitrogen; it has the
appearance of a clear, slightly yellowish solution, with
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PARTEA EXPERIMENTALA

Materiale

- Piele de bovina indigena, de categorie 12 kg,
adusa in faza de piele gelatind decalcificata 100% in
sectiune si samaluitd, dupa o reteta clasica in Statia pilot
a Catedrei de Tehnologia chimica a produselor din piele si
inlocuitori, Universitatea Tehnicd “Gh. Asachi”, lasi.
Greutateafiecarei probe de piele gelatind afost de 1 kg.

- RMFBS sintetizatd in cadrul colectivului de
cercetare al aceleasi catedre, conform cererii de brevet
depusa la OSIM-A/00680/28.09.2007, cu urmatoarele
caracteristici si proprietati medii: 24 + 27% substanta
uscatd, 4 + 6% substante minerale, circa 27% azot total;
se prezinta sub forma unei solutii clare, de nuanta slab
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dynamic viscosities of about 9 cP at 20°C, pH of 10%
solution 8.4, 19.32 + 23.32% total soluble matter,
insoluble matter 0.68 + 0.72% and residual
formaldehyde content of about 0.31 mg/I.

- The following analytical reagents are used: sodium
chloride, 80% formic acid, resorcinol, and chemical
auxiliaries specific to leather processing, Eskatan GLS
(Bohme Company) and Borron SE (TFL Company).

Methods

Assessing the Tanning Power of RMFBS

To assess the tanning effect of RMFBS, two
variants of formulations are applied for experimental pre-
tanning of pelt samples, in the presence or absence of
resorcinol as a crosslinking agent. Pre-tanning operations
are conducted in VGI Dose experimental drums equipped
with techniques for controlling process parameters.
Framework technologies for pre-tanning are presented in
Table 2, together with the characteristics acquired by
leathersasaresult of pre-tanning.

galbuie, cu vascozitati dinamice de circa 9 cP la 20°C, cu
pH-ul solutiei 10% de 8,4, 19,32 + 23,32% solubile
totale, substante insolubile 0,68 + 0,72% si continut
rezidual de formaldehida de circa 0,31 mg/I.

- Se utilizeaza reactivi analitici: clorura de sodiu,
acidul formic 80%, rezorcina, precum si auxiliarii
chimici specifici prelucrarii pieilor Eskatan GLS (firma
Bohme) siBorron SE (firma TFL).

Metode

Evaluarea potentialului tanant al RMFBS

Pentru evaluarea efectului tanant al RMFBS, se
aplicd doua variante de retete pentru pretabdacirea
experimentala a esantioanelor de piele gelating, in
prezenta sau in absenta rezorcinei ca agent de
reticulare. Operatiile de pretdbacire se conduc in
butoiul experimental Dose tip VGI, dotat cu tehnici de
control al parametrilor tehnologici. Tehnologiile cadru
de pretabacire sunt prezentate Tn Tabelul 2, alaturi de
caracteristicile dobandite de catre piei in urma
pretabacirii.

Table 2: Pretanning bovine pelt samples using the benzenesulfonic melamine-formaldehyde resin
in the presence of resorcinol (Variant I) or in the absence of resorcinol (Variant Il)
Tabelul 2: Pretdabacirea esantioanelor de piele gelatina bovine cu rasina melamin-formaldehidica
benzensulfonata in prezenta rezorcinei (Varianta I) sau in absenta rezorcinei (Varianta Il)

Washing —
1 Preheating 100% float, 30°C
: Spdlare — 100% flotd, 30°C

Preincdlzire

- stirring for 30 minutes, in the drum;
- agitare 30 minute, la butoi;
- advanced exhaustion of float;
- scurgere avansatd a flotei;

100% float, 40-45°C
100% flotd, 40-45°C
1% resorcinol (variant )
1% rezorcind (varianta )
0% resorcinol (variant II)
0% rezorcind (varianta I)

Treatment with
resorcinol
Tratament cu
rezorcindg

- float temperature is raised to 45°C
- temperatura flotei se ridicd la 45°C
- control of resorcinol penetration in

- stirring for 30 minutes; the dermis;
- agitare 30 minute; - controlul pdtrunderii rezorcinei
in dermd;

- control of resorcinol exhaustion;
- controlul epuizdrii rezorcinei;
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Table 2: Continued
Tabelul 2: Continuare

Fatliquoring in in the same float i . - control of fatliquor exhaustion;
. ; o - stirring for 30 minutes P .
5. float in aceeasi flotd  agitare 30 minute - controlul epuizdrii agentului de
Ungere in flotd 5% Eskatan GLS (1:3) g ungere;

e
100%flotd, 30°C f-(I;oat exhaustion', :
0.1% Borron SE ’

- scurgere flotd;

Final washing
Spdlare finald

- leathers are piled on the fleshing
beam and covered with polyethylene

Res.t on the foil, for 36 hours, in cool rooms;
% fleshing beam ) - pieile se stivuiesc pe boc si se mentin )
Odihnd pe boc P P >

acoperite cu folie de polietilend, timp
de 36 ore, in incinte rdcoroase;

- shaving thickness
11. - 1.2-1.4 mm

Shaving - done using the shaving machine

Egalizare - se executd la masina de egalizat . "
- grosimea de egalizare

Variant I: Leathers with a white-yellowish shade are obtained, tanned leather appearance, increasing the synthethized resin offer leads to
increased leather firmness; the degree of penetration in the section, estimated in wet state, about 80%. Shrinkage temperature of pretanned
leathers, after removing them from the float: for an offer of 8% = 75°C; for an offer of 10% = 76°C; for an offer of 12% = 78°C; for an offer of 15% =
82°C. Shrinkage temperature of leathers after rest: for an offer of 8% = 76°C; for an offer of 10% = 77°C; for an offer of 12% = 81°C, for an offer of
15%=84°C.

Varianta I: Se obtin piei cu nuantd alb-gdlbuie, aspect de piele tdbdcitd, cresterea ofertei de rdsind sintetizatd conduce la accentuarea fermitatii
pieilor; gradul de pétrundere in sectiune, estimat in stare umedd, circa 80%. Temperatura de contractie a pieilor pretdbdcite, dupd scoaterea din
flotd: pentru oferta 8% = 75°C; pentru oferta 10% = 76°C; pentru oferta 12% = 78°C; pentru oferta 15% = 82°C. Temperatura de contractie a pieilor
dupd odihnd: pentru oferta de 8% = 76°C; pentru oferta de 10% = 77°C; pentru oferta de 12% = 81°C, pentru oferta de 15% = 84°C.
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Variant Il: Leathers with a slightly yellowish shade are obtained, tanned leather appearance, increasing the RMFBS resin offer leads to increased
leather firmness; shrinkage temperature of pretanned leathers, after removing them from the float: for an offer of 8% = 64°C; for an offer of 10% =
65°C; for an offer of 12% =67°C; for an offer of 15% = 70°C. After rest, no increase of shrinkage temperature is found.

Varianta Il: Se obtin piei cu nuantd usor galbuie, aspect de piele tdbdcitd, cresterea ofertei de rdasind RMFBS conduce la accentuarea fermitdtii
pieilor; temperatura de contractie a pieilor pretabdcite, dupd scoaterea din flotd: pentru oferta 8% = 64°C; pentru oferta 10% = 65°C; pentru oferta
12%=67°C; pentru oferta 15% = 70°C. Dupd odihnd nu se constatd o crestere a temperaturii de contractie.

Note: at an offer less than 8% of RMFBS (dry substance/dermal substance), the tanning effect of the resin is not noted.
Observatie: la o ofertd mai micd de 8% de RMFBS (substantd uscatd/substantd dermicd), nu se remarcd efectul tanant al rdsinei.

Determining the Shrinkage Temperature of Leathers

Shrinkage temperature of the leather indicates
tanning performance and is determined before and
after the pre-tanning operation, according to SR EN ISO
5397:1996, using the device for shrinkage temperature
determination (Digital Shrinkage Temperature Testers),
IG/TG — Giuliani Company, Italy. Shrinkage temperature
valueis the average of five values.

Physical and Chemical Analysis of Pretanned Leather
Samples

Leather samples taken in accordance with SR EN
ISO 2418:2003 (Finished leathers. Chemical, physical,
mechanical and finish resistance trials. Sampling
location.) were prepared for characterization according
to SREN 1SO 2419:2006 (Finished leathers. Physical and
mechanical trials. Preparation and conditioning of
samples.) and SR EN I1SO 4044:2002 (Finished leathers.
Preparation of samples for chemical analyses).

FTIR-ATR Spectroscopy

FTIR-ATR spectra of treated leathers were
recorded using a Digilab/Excalibur FTS 2000
spectrometer, on a Zn Se crystal in the 700-4000 cm
range, in a total number of 24 scans and a resolution of
4cm™,

Fluorescence Spectroscopy

Fluorescence emissions of leathers pre-tanned
with RMFBS were recorded on a Perking Elmer LS 50 B
luminescence spectrometer, at a scanning speed of 120
mm/min, every 5 nm, at an excitation length of 300 nm
and an emission range of 300-600 nm. Processing the
obtained spectra was performed using software from
FLWinLab.

Determinarea temperaturii de contractie a pieilor

Temperatura de contractie a pielii ne indica
performanta tabacirii si se determina Tnainte si dupa
operatie de pretabacire, conform SREN SO 5397:1996,
la aparatul de determinare a temperaturii de contractie
(Digital Shrinkage Temperature Testers), IG/TG — Firma
Giuliani, ltalia. Valoarea temperaturii de contractie
reprezinta media a cincivalori.

Analiza fizico-chimica a probelor de piele pretabdcite

Esantioanele de piele prelevate conform SR EN
ISO 2418:2003 (Piei finite. Tncercdri chimice, fizice,
mecanice si de rezistentd a finisajului. Amplasarea
esantionarii.) au fost pregatite in vederea caracterizarii
conform SR EN 1SO 2419:2006 (Piei finite. ncercéri
fizice si mecanice. Pregatirea si conditionarea
esantioanelor.) si respectiv SR EN 1SO 4044:2002 (Piei
finite. Pregatirea probei de analizat pentru analize
chimice).

Spectroscopia FTIR - ATR

Spectrele FTIR-ATR ale pieilor tratate au fost
fnregistrate cu ajutorul unui spectrometru
Digilab/Excalibur FTS 2000, pe un cristal de Zn Se, in
domeniul 700-4000 cm™, la un numar de scanari 24 si o
rezolutiede 4 cm™.

Spectroscopia de fluorescentd

Emisiile de fluorescenta ale pieilor pretabacite cu
RMFBS s-au finregistrat pe un spectrometru de
luminiscenta Perking Elmer LS 50 B, utilizand viteza de
scanare 120 mm/min, din 5 nmin5nm, la o lungime de
excitatie de 300 nm si pe un domeniu de emisie 300-
600 nm. Prelucrarea spectrelor obtinute s-a realizat cu
ajutorul unuisoftware din familia FLWinLab.
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SEM Electron Microscopy

Collagen fiber morphology of the pre-tanned
leather dermis was investigated by scanning electron
microscopy, SEM, using a Vega 2 Tescan microscope
(Czech Republic), and the distribution of diameters was
performed with Atlas Tescan image analysis software.
In order to examine leather samples, these were dried
undervacuum at a temperature of 20°C.

RESULTS AND DISCUSSIONS

Assessing the Tanning Power of RMFBS

The two variants of pre-tanning treatment
applied in variable offers of RMFBS resin, in the
presence or absence of cross-linking agent, have
undergone the following steps:

- preparation of pelt for pre-tanning;

- completion of the first stage, of facilitating the
diffusion of the oligomer compound in the dermis
microstructure;

- facilitating the diffusion of potentially tanning
species using the customary chemical parameters of
leather processing (pH and temperature);

- ensuring the deposit of potentially tanning
oligomer species in the dermis microstructure by
precipitationinacid medium;

- ensuring the retention of potentially tanning
compounds into the dermis, by facilitating the
interactions with dermis protein functions.

For each variant of testing the tanning capacity of
RMFBS, the growth of hydrothermal stability of treated
leather dermis is established by increasing the
shrinkage temperature. Treated leathers are subjected
to both physical-chemical and organoleptic analysis.
There is increase of over 8 + 10°C in the absence of
resorcinol, which qualifies the synthetic product as a
pre-tanning agent, given that the latter is required to
ensure a minimum of 5°C increase in shrinkage
temperature. With the increase of RMFBS resin offer,
there is an increase of shrinkage temperature, but the
hydrothermal stability growth is significant in the
presence of resorcinol, ensuring increases of over 25°C
(Figure 1).
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Microscopia electronicd SEM

Morfologia fibrelor colagenice ale dermei pieilor
pretabdcite a fost investigata prin microscopie
electronica cu baleiaj, SEM, utilizand un microscop
Vega 2 Tescan (Cehia), iar distributia diametrelor a fost
realizata cu softul pentru analiza imaginilor Atlas
Tescan. in vederea examinérii, probele de piele au fost
uscate subvid, latemperaturade 20°C.

REZULTATE SI DISCUTII

Evaluarea potentialului tanant al RMFBS

Cele doua variante de tratament de pretabacire
aplicate in conditiile unei oferte variabile de rasina
RMFBS, in prezenta ori in absenta agentului reticulant,
auavutinvedere urmatoarele etape:

- pregdtirea pielii gelatina in vederea pretabacirii;

- parcurgerea unei prime etape, de favorizare a
difuziei compusuluioligomerin microstructura dermei;

- favorizarea difuziei speciilor potential tanante
recurgand la parametrii chimici uzuali la prelucrarea
pieilor (pH -ul sitemperatura);

- asigurarea depunerii speciilor potential tanante
oligomere Tn microstructura dermei, prin precipitare in
mediu acid;

- asigurarea retinerii compusilor potential tananti
in derma, prin favorizarea interactiilor cu functiunile
proteinelor dermei.

Pentru fiecare varianta de testare a capacitatii
tanante a RMFBS se stabileste sporul de stabilitate
hidrotermica a dermei pielii tratate, prin precizarea
cresterii temperaturii de contractie. Pieile tratate se
analizeaza atat fizico-chimic cat si organoleptic. Se
constatd cresteri de peste 8 + 10°C, in absenta
rezorcinei, fapt care califica produsul de sinteza drept
agent de pretabacire, dat fiind faptul ca acestuia din
urma i se impune sa asigure un spor minim de 5°C a
temperaturii de contractie. Odata cu cresterea ofertei
de rasina RMFBS, se observa o crestere a temperaturii
de contractie, dar sporul de stabilitate hidrotermica
este semnificativ in prezenta rezorcinei, asigurand
cresteride peste 25°C (Figura 1).
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RMFBS has the ability to increase the shrinkage
temperature of the treated leathers and provides
enough firmness to the substrate, which allows the
execution of splitting and shaving operations without
risk, thus avoiding the generation of chrome shavings
and a better exploitation of solid waste.
a0
85 A
30 A
751
701

65

Shrinkage temperature
Temperatura de confractie

alll

S5

50 T T

RMFBS are proprietatea de a creste temperatura
de contractie a pieilor tratate si confera suficienta
fermitate substratului, ceea ce permite executia
operatiilor de spaltuire si egalizare fara niciun risc,
evitand astfel generarea de faltuitura cromata si o mai
buna valorificare a deseurilor solide.

—gp— Leather treated with RMFBS
in absence of resorcinol
Pigle tratatd cu RMFBS
in ahsenta rezorcinei
—l— | eather treated with RMFBS
in presence of resorcinol
Pigle tratatd cu RMFBS
fn prezenta rezarcinei

0 5 10

RMFBS resin offer %
Oferta de rasind RMFBS

15 a0

%

Figure 1. Variation of shrinkage temperature of treated leather samples,
depending on the RMFBS resin offer, in the presence or absence of resorcinol

Figura 1. Variatia temperaturii de

contractie a pieilor tratate

in functie de oferta de rasina RMFBS, in prezenta ori in absenta rezorcinei

The numerical values of characteristics and
physical-chemical properties of leather samples
processed according to the framework technology are
presentedin Table 3.

Valorile numerice ale caracteristicilor si
proprietatilor fizico-chimice ale probelor de piele
prelucrate conform tehnologiei cadru sunt prezentate
in Tabelul 3.

Leather and Footwear Journal 11 (2011) 2




THE STUDY OF PRETANNING BOVINE SKINS WITH OLIGOMERIC BENZENESULFONIC MELAMINE-FORMALDEHYDE RESIN

Table 3: Values of characteristics and physical-chemical properties of leather samples
pretanned using RMFBS in the presence of resorcinol
Tabelul 3: Valorile caracteristicilor si proprietatilor fizico-chimice ale probelor de piele
pretabacite cu RMFBS Tn prezenta rezorcinei

Touch fine, warm

Tuseul fin, cald

fine, warm warm warm

fin, cald cald cald organoleptic

Humidity
Umiditatea

% 77.51 58.40

58.34 58.28 58.14 STAS 8574 / 1992

Total nitrogen, in relation to
leather free of humidity
Azot total, raportatd la piele
liberd de umiditate

% 15.54 16.49

SR EN ISO 5397

16.54 16.57 16.58 . 1996

Dry substance
Substantd piele uscatd

% 22.49 41.60

41.66 41.72 41.86 STAS 723 /i

FTIR-ATR Spectroscopy (Fourier-Transform Infrared
Spectrophotometer — Attenuated Total Reflectance)

FTIR-ATR spectroscopy is an analytical technique
used in recent years in the field of leather processing to
study structural changes of the collagen matrix during
physical-chemical processing operations [20, 21]. In
order to study the interaction of tanning oligomer with
the complex structure of collagen matrix of bovine hide
dermis, FTIR-ATR spectra are recorded on leather
samples treated with RMFBS, and as control the
untreated skinis analyzed (pelt).
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Spectroscopia FTIR- ATR (Fourier-Transform Infrared
Spectrophotometer —Attenuated Total Reflectance)

Spectroscopia FTIR-ATR este o tehnica analitic3,
utilizatd in ultimii ani in domeniul prelucrarii pieilor,
pentru studiul modificarilor structurale ale matricei
colagenice 1n timpul operatiilor fizico-chimice de
prelucrare [20, 21]. Pentru a studia interactiunea
oligomerului tanant cu structura complexa a matricei
colagenice a dermei pieilor bovine, se inregistreaza
spectrele FTIR-ATR ale probelor de piele tratate cu
RMFBS, iar ca probda martor, se analizeaza pielea
netratatd (pielea gelatina).
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Figure 2 presents FTIR-ATR spectra for untreated
skin (B) compared with leather pre-tanned with RMFBS
in the presence of resorcinol (A). Spectrum B is a typical
spectrum of collagen polypeptide structure,
highlighting the absorption bands at 1641 cm®
characteristic of deformation vibrations of the CO bond
in the carbonyl group (amide 1), and at 1544 cm™ the
characteristic vibrations of C-NH bond in the carbonyl
group (amide Il) are noticed. Absorption bands of COO
group at 1409 cm™ and those of methylene (-CH,-) and
methyl groups (-CH,) at 1485 cm® are noticed.
Absorption bands in the 1090-1020 cm™ range (1066
cm’) correspond to C-N bonds of primary amino groups
of dermis collagen [22].

Spectrum A of Figure 2 shows the presence of
RMFBS in the section and structure of collagen matrix
of bovine hide dermis. The convolute peak at 1338 cm™
indicates the presence of triazine cycle, the peak at
1099 cm™ corresponds to C-N bond of secondary amine
groups, the chain background is present through the
peak at 1199 cm™ (secondary amine), and the peak at
1031 cm” proves the existence of sulphite ion.
Absorption bands in the 860-900 cm™ range (854 cm™)
indicates the presence of disubstitute 1.3 aromatic
cycle (resorcinol).

The presence of 3319 cm™ peak in the 3570...
3200 cm’ range may be associated with relative
humidity of leather samples, these being conditioned
at room temperature, but also with the presence of a
large number of free methylolic functions or involved in
hydrogen bond formation with functional groups of the
dermis protein, which proves the tanning potential of
the RMFBS product. Those groups provide the oligomer
with an increased reactivity in its association with
adjuvants of tanning resins such as resorcinol.

in Figura 2 sunt redate spectrele FTIR-ATR ale pielii
netratate (B) Tn comparatie cu pielea pretabacitd cu
RMFBS in prezenta rezorcinei (A). Spectrul B este un
spectru tipic structurii polipeptidice ale colagenului, in
care se evidentiazd benzile de absorbtie de la 1641 cm™
caracteristice vibratiilor de deformare a legaturii CO din
gruparea carbonil (amida 1), iar de la 1544 cm” se
observa vibratiile caracteristice legaturii C—-NH din
gruparea carbonil (amida Il). Se remarca benzile de
absorbtie a grupédrii COO la 1409 cm”, precum si a
gruparilor metilen (-CH,-) si metil (-CH.) la 1485 cm™.
Benzile de absorbtie din domeniul 1090 -1020 cm™
(1066 cm™) corespund legaturilor C-N din grupdrile
aminice primare ale colagenului dermei[22].

Spectrul A din Figura 2 indica prezenta RMFBS in
sectiunea si in structura matricei colagenice a dermei
pieilor bovine. Picul convolut de la 1338 cm ™ indica
prezenta ciclului triazinic, picul de la 1099 c¢m ™
corespunde legaturii C-N al gruparilor aminice
secundare , fondul catenar este prezent prin picul de la
1199 cm™ (amina secundar3), iar picul de la 1031 cm™
dovedeste existenta ionului sulfit. Benzile de absorbtie
din domeniul 860-900 cm™ (854 cm™) indica prezenta
cicluluiaromatic 1,3 disubstituit (rezorcina).

Prezenta picului 3319 c¢cm™ din plaja 3570...
3200 cm™ poate fi asociatd cu umiditatea relativd a
probelor de piele, acestea fiind conditionate Ia
temperatura camerei, dar si cu prezenta unui numar
insemnat de functiuni metilolice libere sau implicate in
formarea legaturilor de hidrogen cu grupele
functionale ale proteinei dermei, ceea ce de fapt
argumenteaza potentialul tanant al produsului RMFBS.
Respectivele grupariasigura oligomerului o reactivitate
marita Tn asocierea sa cu adjuvanti ai rasinilor tanante,
cum este rezorcina.
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Figure 2. FTIR-ATR spectra of untreated
Figura 2. Spectrele FTIR-ATR ale p

Fluorescence Spectroscopy

Both fluorescence spectra of untreated leather
(Figure 3) and those of leather treated with RMFBS, at
variable offers of RMFBS and in the presence of
resorcinol were recorded (Figure 4).

In the case of leathers, fluorescence spectra are
difficult to interpret, because the chemical
composition of leather is very varied and complex and
collagen and elastin macromolecules, which undergo a
series of denaturation processes, are responsible for
emission [23-25].

2000

Waverumber (om1)

leather (A) and leather treated with RMFBS (B)
ielii netratate (A) si tratate cu RMFBS (B)

Spectroscopia de fluorescenta

S-au trasat atat spectrele de fluorescenta ale pielii
netratate (Figura 3), cat si ale pieilor tratate cu RMFBS,
la oferte variabile de RMFBS si in prezenta rezorcinei
(Figura 4).

in cazul pieilor, spectrele de fluorescentd sunt
greu de interpretat, deoarece compozitia chimica a
pieilor este foarte variata si complexa, iar responsabile
pentru emisie sunt macromoleculele colagenului,
respectiv ale elastinei, care sufera pe parcursul
prelucrariio serie procese de denaturare [23-25].

0
o B
§ L @ gi ! &
%ol | §§ g 2 ] Untreated leather (pelt)
£ | / Piele nelralata (gelatina)
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Figure 3. Fluorescence spectra recorded independently for the two partners (untreated leather and RMFBS)
Figura 3. Spectrele de fluorescenta inregistrate independent pentru cei doi parteneri (pielea netratata si RMFBS)

Revista de Pielarie Incaltaminte 11 (2011) 2




M. PRUNEANU, S.S. MAIER, V. MAIER, V. DESELNICU

Spectra were recorded in order to elucidate the
mechanism of interaction between the two partners,
RMFBS and leather, during the pre-tanning operation.
Fluorescence spectra of untreated leather (Figure 3)
indicate three emission wavelengths at an excitation
length of 300 nm, around 400 nm, 469 nm, and 526 nm
respectively. Following leather pretanning with RMFBS,
the appearance of fluorescence spectra changes, a new
peak occurs, at an emission wavelength of 370 nm
(Figure 4) and at 485 nm with the highest intensity at an
offer of 15% RMFBS in relation to dry substance.
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Spectrele s-au trasat Tn vederea elucidarii
mecanismului de interactiune dintre cei doi parteneri,
dintre RMFBS si piele in timpul operatiei de pretabacire.
Spectrul de fluorescenta al pielii netratate (Figura 3)
indica la o lungime de excitatie de 300 nm, trei lungimi de
emisie, in jur de 400 nm, 469 nm respectiv 526 nm. in
urma pretabacirii pieilor cu RMFBS alura spectrelor de
fluorescenta se modifica, apare un nou pic, la o lungime
de unda de emisie de 370 nm (Figura 4), si la 485 nm cu
intensitatea cea mai mare la o oferta de 15% RMFBS
raportata la substanta piele uscata.

:
|

Leather pretanned
with 15% RMFBS
Piele pretabacita
cu 15% RMFBS

Leather pretanned
with 10% RMFBS
Piele pretabacita
cu 10% RMFBS

Leather pretanned

with 8% RMFBS
Piele pretabacita
cu 8% RMFBS
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Figure 4. Fluorescence spectra recorded for leather samples pretanned with variable offer of RMFBS
Figura 4. Spectrele de fluorescenta inregistrate pentru probele de piele pretabacite cu oferta variabila de RMFBS

SEM Electron Microscopy

SEM images of the surface and the whole area of
the untreated leather sample (pelt) are presented in
Figures 5a and 5b. The topographical appearance of
both the examined area and section indicates a
compact and dense fibrillary structure, due to drying of
leather samples for examination by scanning electron
microscopy. The two morpho-histological layers of the
bovine leather dermis, the papillary and reticular layer,
are highlighted.

Microscopia electronica SEM

Imaginile SEM de suprafata si de ansamblu ale
probei de piele netratate (piele gelatind) sunt
prezentate in Figurile 5a si 5b. Atat aspectul topografic
al suprafetei examinate, cat si al sectiunii ne indica o
structura fibrilara compacta si densa, fapt datorat
uscarii probelor de piele in vederea examinarii prin
microscopie electronica cu baleiaj. Se evidentiaza cele
doua straturi morfo-histologice ale dermei pielor
bovine, stratul papilar sicel reticular.
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Figure 5a. Image of untreated leather surface
Figura 5a. Imaginea de suprafata a pielii netratate

HV: 30.00 kv WD:7.7781 mm
View field: 516.50 ym  Det: SE Detector 200 pm
Date(m/diy): 07/10/03 guest

VEGAWTESCAN "
Facultatea de Biologie lasi n

Figure 6a. Image of the surface of leather
treated with 8% RMFBS
Figura 6a. Imaginea de suprafata a pielii
tratate cu 8% RMFBS

HV: 30.00 kv WD: 81760 mm P R
View field: 416.05 ym  Det: SE Detector VEGAN TESCAN "
Dale(middy): 07113103 guest Facultatea de Biologie umu

Figure 7a. Image of the surface of leather
pretanned with 10% RMFBS
Figura 7a. Imaginea de suprafata a pielii
pretabacite cu 10% RMFBS
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Figure 5b. Image of untreated leather section
Figura 5b. Imaginea sectiunii pielii netratate
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Figure 6b. Image of the section of leather
treated with 8% RMFBS
Figura 6b. Imaginea sectiunii pielii
tratate cu 8% RMFBS

T
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Figure 7b. Image of the section of leather
pretanned with 10% RMFBS
Figura 7b. Imaginea sectiunii pielii
pretabacite cu 10% RMFBS
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Figure 8a. Image of the surface of leather
pretanned with 15% RMFBS
Figura 8a. Imaginea de suprafata a pielii
pretabacite cu 15% RMFBS

Images of surface and section of pre-tanned
leather samples in the presence of resorcinol with an
offer of 8% RMFBS are shown in Figures 6a and 6b.
There is a slight modification of leather grain, by
outlining the pores corresponding to hair follicles. Also,
there is an uneven diffusion of RMFBS in the dermis
section of treated leather.

Analyzingimages 7a, 7b, 8aand 8b it is noted that,
with the increase of RMFBS offer, the grain undergoes
significant changes; the pores of hair follicles are
individualized. Regarding the capacity of the resin to
combine with leather, at an offer of 10% RMFBS, there
is a modification of collagen fiber weaving, the dermis
becomes less compact, more relaxed. At an offer of
15% RMFBS (Figure 8b) a good diffusion is noted in
leather section and structure; collagen fibers are
enveloped by RMFBS, a phenomenon caused by the
precipitation of resin at a pH of the aqueous
environment below 4.0 and by the formation of
numerous hydrogen bonds, which explains the highest
increase of shrinkage temperature recorded.

CONCLUSIONS

RMFBS is a pre-tanning agent for leather, as it has
the ability to increase the shrinkage temperature of
treated pelts. An offer of 15% RMFBS dry substance in

HV. 30.00 kV ‘WD: 7.6688 mm P L1 |‘ |
View field: 2.09 mm Det: SE Deteclor 1 mm VEGAN TESCAN gy "
Dale(m/dfy): 07/13/09 guest Facullalea de Biologie lasi u

Figure 8b. Image of the section of leather
pretanned with 15% RMFBS
Figura 8b. Imaginea sectiunii pielii
pretabacite cu 15% RMFBS

Imaginile suprafetei si al sectiunii probelor de
piele pretabdcite in prezenta rezorcinei cu o oferta de
8% RMFBS sunt redate in Figurile 6a si 6b. Se observa o
usoara modificare a grenului fetei pieilor, prin
conturarea porilor corespunzatori foliculilor pilosi. De
asemenea se constata o difuzie neuniforma a RMFBSin
sectiunea dermei pieilor tratate.

Analizand imaginile 7a, 7b, 8a si 8b se remarca
faptul ca, odata cu cresterea ofertei de RMFBS grenul
fetei sufera modificari semnificative, porii foliculilor
pilosi se individualizeaza. Legat de capacitatea de
combinare a rasinii cu pielea, la o oferta de 10% RMFBS,
se observa o modificare a modului de impletire al
fibrelor colagenice, derma devenind mai putin
compactd, mai relaxata. La o oferta de 15% RMFBS
(Figura 8b) se remarca o buna difuzie a RMFBS fin
sectiunea si structura pielii, fibrele de colagen sunt
invdluite de RMFBS, fenomen cauzat de precipitarea
rasinii la un pH al mediului apos sub 4,0 si formarii
numeroaselor legaturi de hidrogen, ceea ce explica de
fapt si sporul cel mai ridicat al temperaturii de
contractieinregistrate.

CONCLUZII

RMFBS este un agent de pretdbacire a pieilor,
deoarece are proprietatea de a creste temperatura de
contractie a pieilor gelatina tratate. O oferta de 15%
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relation to dermal substance, in the presence of
resorcinol as crosslinking agent, leads to a shrinkage
temperature of 84°C and skins with higher physical,
chemical and mechanical values are obtained. The
mechanism of pre-tanning hides with RMFBS can be
attributed to the ability of resin to spread evenly in the
leather section, to envelop the collagen fibers and to fill
the interfibrillar gaps, due to the linear structure of the
oligomeric construction. By means of the numerous
free methylolic groups, RMFBS forms multiple
hydrogen bonds with the functional groups of dermis
proteins, which actually proves the tanning potential of
the RMFBS product.

Compared with classic tanning agents, RMFBS
induces those structural and dimensional stabilization
features of leather dermis that are necessary in order
for leather to undergo splitting and shaving operations
without any problems, thus avoiding the generation of
chrome shavings and a better exploitation of solid
wastes.
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DESIGNING AND CREATING A SUPPORT INFRASTRUCTURE FOR QUICK AND SEMI-CUSTOMIZED FOOTWEAR MANUFACTURING

ABSTRACT. The proposed research has focused on optimizing the tools of the organization system, taking into consideration the fact that suppliers of components,
equipment and the main features of shoe companies are located in various places in the country or abroad. To their support, a software system supporting the flow
of information across the GLA (supply group management) supply chain was designed and developed. The aim is to reduce the design-industrialization cycle so that
the footwear industry would be competitive in the market, facilitating the creation of leading fashion models, as a result of the electronic exchange of informationin
the footwear sector. Also, defining the architecture and functions of the SIFAST software platform allows semi-customization of shoes for EU beneficiaries and
efficient data exchange throughout the supply chain to satisfy delivery time requirements. The technology used in the logistics of the entire footwear-making
process follows the manufacturing process step-by-step. By means of a simple and friendly interface it helps customers choose the footwear design process, the real
manufacturing flow of this type of product and the necessary raw materials. Each raw material is selected from a complex database according to the features
requested by the customer.

KEY WORDS: footwear, semi-products, supplies, database.

PROIECTAREA $I ELABORAREA UNEI INFRASTRUCTURI DE SUSTINERE PENTRU REALIZAREA RAPIDA $1 SEMI-PARTICULARIZATA A INCALTAMINTEI
REZUMAT. Cercetarea propusa s-a concentrat pe optimizarea instrumentelor sistemului de organizare, luand in consideratie faptul ca furnizorii de componente,
echipamente si principalele functii ale companiilor de inciltdminte sunt raspandite in diferite puncte din tara sau strdinatate. in sprijinul acestora, s-a proiectat si
elaborat un sistem soft de sustinere a fluxului de informatii pe intregul lant de aprovizionare GLA (gestionarea lotului de aprovizionare). Scopul este de a reduce
durata ciclului de conceptie-industrializare pentru ca industria de incaltaminte sd fie competitiva pe piatd, sa realizeze modele in linia modei, de varf, ca urmare a
schimbului electronic de informatii din sectorul de Tncdltdaminte. De asemenea, definirea arhitecturii si functiilor platformei de software SIFAST permite
beneficiarilor din UE semi-particularizarea incaltdmintei si un schimb eficient de date in tot lanful de aprovizionare care sa satisfacd cerintele privind timpul de
livrare. Tehnologia care este utilizata |a logistica intregului proces de realizare a incaltdmintei urmareste pas cu pas procesul de fabricatie. Printr-o interfata simpla si
prietenoasa ajuta clientii sa aleagd procesul de proiectare a incaltamintei, fluxul real de fabricatie a acestui tip de produs, precum si materialele prime necesare.
Fiecare materie primd este selectata dintr-o baza de date complexa in functie de caracteristicile dorite de client.

CUVINTE CHEIE: incaltaminte, semifabricate, aprovizionare, bazd de date.

LA CONCEPTION ET LA CREATION D'UNE INFRASTRUCTURE DE SOUTIEN POUR LA FABRICATION RAPIDE DES CHAUSSURES SEMI-PERSONNALISEES
RESUME. La recherche proposée a mis I'accent sur |'optimisation des outils du systéeme d'organisation, en tenant compte du fait que les fournisseurs de
composants, de matériels et les principales caractéristiques des entreprises de chaussures sont dispersés en divers endroits dans le pays ou a I'étranger. A l'appui de
ceux-ci, on a congu et développé un systéeme logiciel supportant la circulation de I'information a travers la chaine d'approvisionnement GLA (gestion des groupes
d'approvisionnement). L'objectif est de réduire le cycle de conception-industrialisation pour que le secteur de la chaussure soit compétitif dans le marché, pour
réaliser des modeles en ligne de mode, di a I'échange d'informations électroniques du secteur de la chaussure. En outre, définir I'architecture et les fonctions de la
plateforme logiciel SIFAST permet aux bénéficiaires de I'UE la semi-personnalisation des chaussures et un échange efficace des données tout au long de la chaine
d'approvisionnement pour répondre aux exigences des délais de livraison. La technologie utilisée dans la logistique du processus entier suit la fabrication de
chaussures étape par étape. Grace a une interface simple et conviviale les clients peuvent choisir le processus de conception des chaussures, le flux réel de
fabrication de ce type de produits et les matieres premiéres nécessaires. Chaque matiére premiére est sélectionnée a partir d'une base de données complexe selon
les caractéristiques souhaitées par le client.

MOTS CLES: chaussure, semi-produits, approvisionnement, base de données.

* Correspondence to: Ana Maria VASILESCU, INCDTP — Division: Leather and Footwear Research Institute, 93 lon Minulescu St., Bucharest, email: icpi@icpi.ro
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INTRODUCTION

The footwear industry has to constantly deliver
new models that combine fashion features, technical
and functional design while reducing the time needed
for design-industrialization.

To achieve this objective, it is necessary to
optimize the tools of the organization system, taking
into consideration the fact that suppliers of footwear
components are located in different countries.

The footwear industry has to maintain its
competitiveness in the Romanian market. In this sector,
customers are expecting new models that combine
fashion and technical features with an acceleration of
changes and an adaptation to their preferences. In this
respect, footwear manufacturers have to double the
number of models they are about to propose and to
produce the shoes shortly before delivery. The
functions of marketing, design and production are
fragmented in various places. For a better exchange of
information, we plan to offer new tools to improve
organization which will allow “on time” delivery by
reducing the industrialization stages[1, 2].

Also, exchange of electronic information in the
sector, consisting mainly of SMEs, is missing. Designing
an infrastructure to support the entire supply chain
also aims at a support initiative to introduce electronic
information exchange in this sector, by means of a
supportive infrastructure that is intuitive, easy to use
and is able to provide tangible benefits for all agents
includedinthe chain.

Given the current situation in the footwear
industry, the SIFAST methodology approach is justified
for many reasons:

- uncertain change in the relationship between
manufacturer and trader, in terms of negotiating the
transition from large batches of the same model to
small and diverse batches, which implies the possibility
of quick execution of required exchanges;

- increasing the flexibility and the possibility of
creating semi-customized models, faster than at
present;

- the time of product delivery to the market is the
key element to the competitiveness of European
industry, which is based on quality, adaptation to
customer needs, and respondingin due time;

- reducing the design-industrialization cycle for
modern footwear.

(150

INTRODUCERE

Industria de fncaltaminte trebuie sa livreze n
permanenta modele noi care sa combine caracteristicile
de moda, tehnice si functionale cu reducerea timpului
necesar pentru conceptie-industrializare.

Pentru realizarea obiectivului este necesara
optimizarea instrumentelor sistemului de organizare,
ludnd Tn consideratie faptul ca furnizorii de componente
defincdltaminte sunt raspandite in diferite tari.

Industria de incdltdminte trebuie sa-si mentina
competitivitatea pe piata romaneascd. in acest
segment, clientii asteapta noi modele care sa combine
caracteristicile de moda si tehnice cu o accelerare a
modificdrilor si a adaptérii la preferintele acestora. in
acest sens, producatorii de incaltdminte trebuie sa
dubleze numarul de modele pe care urmeaza sa le
propuna si sa produca incaltamintea intr-un timp scurt
inainte de livrare. Functiile de comercializare,
conceptie si productie sunt fragmentate in diferite
locuri. Pentru un schimb de informatii mai eficient, ne-
am propus sa oferim noi instrumente pentru
imbunatatirea organizarii care sa permita livrarea ,la
timp” prin scurtarea etapelor de industrializare [1, 2].

De asemenea, lipseste schimbul de informatii
electronice n sector, care este format in principal din
IMM-uri. Proiectarea unei infrastructuri de sustinere a
intregului lant de aprovizionare are ca scop si o
initiativa de ajutor pentru introducerea schimbului de
informatii electronice Tn acest sector, printr-o
infrastructura de sustinere care sa fie intuitiva, usor de
utilizat si sa prezinte avantaje tangibile pentru toti
agentiiinclusiinlant.

Pentru actuala situatie din industria de
incaltaminte, abordarea metodologiei SIFAST se
justifica din foarte multe motive:

- incerta modificare a relatiilor intre producator si
comerciant, in sensul trecerii de la negocierea unor
loturi foarte mari din acelasi model, spre loturi mici si
diversificate, ceea ce presupune posibilitatea
executarii rapide a schimburilor necesare;

- cresterea flexibilitatii si posibilitatii crearii de
modele semi-particularizate, mai rapid decatin prezent;

- timpul catre piata este elementul cheie pentru
competitivitatea industriei europene, care se bazeaza
pe calitate, adaptare la nevoile, necesitatile clientilor si
raspunsullatimp;

- reducerea ciclului de conceptie-industrializare
pentruincaltamintea cea mai moderna.
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Therefore, the main objective of the supply group
management system (GLA) is to support the flow of
information across the entire supply chain.

DESIGNING THE SUPPLY SYSTEM (GLA)

Main Characteristics of GLA

The main characteristics of GLA module (supply
group management) are the following:
1. Inputsdataintothe system;
2. Signalslaunchesandsupplies:
Red = ongoing acquisition,
Yellow = pending,
Green =launched;
3. Splits the necessary group into necessary sub-
groups depending onthelaunch time;
4. Creates stockpiles through buffer stocks
(necessary for later launches);
5. Generates a list of objects which make up the
necessary subgroup atagiven time;
6. Turns each list in the sub-group in a series of
orderslaunchedto suppliers;
7. Manages order requests and monitors
deliveries;
8. Presents periodical reports regarding the
situation of supplies necessary for launches;
9. Allows manual corrections to components
necessary for the supply sub-group in the case of “stock
hunters”.

Diagram of the GLA Module

The diagram of the GLAmodule, the diagram of N-
level products that enter the system, as well as the
structure of footwear comprising the component
materials of the shoe were elaborated [3-6].

Deci obiectivul principal al sistemului de gestionare
a lotului de aprovizionare (GLA) este de sustinere a
fluxului de informatii peintregul lant de aprovizionare.

PROIECTAREA SISTEMULUI DE
APROVIZIONARE (GLA)

Caracteristici principale ale GLA

Principalele caracteristici ale modulului GLA
(gestionarea lotului de aprovizionare) sunt urmatoarele:
1. Introduce datelein sistem;
2. Semaforizeaza lansarile, aprovizionarea:
Rosu =1n cursde achizitie,
Galben=1ncursde asteptare,
Verde =lansare facuta;
3. Tmparte lotul necesar pe subloturi necesare in
functie de timpul lansarii;
4. Creeaza rezerve de siguranta prin stocuri
tampon (necesare maitarziu si pentru alte lansari);
5. Genereaza lista de obiecte ce formeaza
sublotul necesar launanumitmomentde timp;
6. Transforma fiecare lista din sublot intr-o serie
de comenzilansate catre furnizori;
7. Gestioneaza ofertele pentru comenzi si
urmareste livrarile;
8. Prezinta rapoarte periodice despre situatia
aprovizionarilor necesare lansarilor;
9. Permite corectii manuale la componente
necesare sublotului de aprovizionare necesar in cazul
,vanatorilor de stocuri”.

Schema modulului GLA

S-a stabilit schema modulului GLA, schema
produselor de nivel N ce intrd in sistem, precum si
structura Tncaltamintei ce cuprinde materialele
componente aleincaltamintei [3-6].

Launch for company K, N-level products = NPT, + N,“P,“ T, + .......... NP T"

n n n (1)

Lansare pentru compania K, produse de nivel N = NPT+ N, P, T+ .......... N P“T*

where: P." = the product of company k (from 1 to
n); N,“=number of products launched in session T ; T “=
product launch time.
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Figure 1. Diagram of GLA module
Figura 1. Schema modulului GLA
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Figure 2. Semi-product development
Figura 2. Realizare semifabricate
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n Figura 2 avem:

- materialele care sunt in general k=1 si cele la
baza = materie prima k=0;

- semifabricatul de tip k; k=(0,n).

InFigure 2 we have:

- materials which are generally k=1 and the basic
ones = raw material k=0;

- k semi-product; k=(0,n).

SPECIFIC FACILITIES
- UTILAJE SPECIFICE
SOLE CASTING SERIAL LASTS
SECTION < <
o - CALAPOADE SERIE
SEC J‘F DE
(R HORARE) PECIFIC DEVICES FOR MODEL
ISPOZITIVE SPECIFICE MODEL|

4 SPECIFIC DEVICES
<+ DISPOZITIVE SPECIFICE
INSOLE SECTION T - SPECIFIC FACILITIES
(PROCESSING) o UTILAJE SPECIFICE
SECTIE BRANTURI
(PRELUCRARE)
'4—1 INSOLE KNIVES
CUTITE BRANTURI
SPECIFIC DEVICES
A DISPOZITIVE SPECIFICE
Pur:a%*gggsssﬁﬁgo" SPECIFIC FACILITIES
SHO 5 UTILAJE SPECIFICE
SECTIE STANTA it i
(PRELUCRARE) FETE INCALTAMINTE
ASSEMBLING TEMPLATE SET
SET SABLOANE MONTAJ
SPECIFIC FACILITIES
SEWING SECTION UTILAJE SPECIFICE
secrie cusu? Lo
REATEALS, DISPOZITIVE SPECIFICE
ATELIER CUSUT
UPP[S LINING PARTS REINFORCEMENT
PARTS gty d]
PIESE FATA PIESE CAPTUSELI
TAILORING SECTION KNIFE SET
(PROCESSING) SET CUTITE
SECTIE CROIT
»\  (PRELUCRARE)
SPECIFIC FACILITIES
UTILAJE SPECIFICE

Figure 3. Organization of production
Figura 3. Organizarea productiei
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Figure 4. The materials necessary for footwear model manufacturing
Figura 4. Necesarul de materiale pentru realizarea modelului de incaltaminte
Also, in order to design the GLA support supply De asemenea, pentru proiectarea sistemului de
system GLA, an internal database [7-12] was sustinere de aprovizionare GLA, s-a conceput o baza de
dateinterna[7-12] prezentatain Figura 5.

elaborated, presented in Figure 5.

Leather and Footwear Journal 11 (2011) 2

@



DESIGNING AND CREATING A SUPPORT INFRASTRUCTURE FOR QUICK AND SEMI-CUSTOMIZED FOOTWEAR MANUFACTURING

—

- r
¥ idaccesorii INT(10) ¥ idacoperis_brant INT(10) ¥ idcatarame INT(10) . :ra:';mn::m)
id_model INT(10) #id_model INT(10) »id_model INT(10) :;.:m H.O:Tm
# cantitate FLOAT  provenienta VARGHAR(10) | | , cantitate ALOAT & unitate_masura VARCHAR.
& unitate_masura VARCHAR(45) “ producator VARCHAR(100) | |, nitate_masura VARCHAR(45) |atime VARCHAR{45) .
& lungim e VARCHAR(45) ‘& denumire VARCHAR(100) & latime VARCHAR(45) :dasﬁdhll VARCHAR(20)
‘& latime VARCHAR(45) & pret FLOAT & fd_catarama VARCHAR(45) & fe_elastic VARCHAR(45)
& fdl_accesoriu VARCHAR(30) ‘» moneda VARCHAR(45) & tip_cataram a VARCHAR(45) & denumire_generica_elast
@ tip_accesoriu VARCHAR(45) S  temen_de _plata VARCH... | | 4, denumire_generica VARCHAR(... & culoare VARCHAR(100)
& denumire_generica VARCHAR(100) “ cod_producator VARCHA... | | , qiloare VARCHAR(100) & pret FLOAT ot i
& furnizor VARGHAR(100) # mod_ambalare VARCHA...  pret FLOAT » moneda VARCHAR(45) R
& culoare VARGHAR(100) ‘@ mod_livrare VARCHAR(45) | |, moneda VARCHAR(10)  furnizor VARCHAR(100) ot .mvmmwm
@ pret FLOAT “» data_fabricatie DATETIME | |, furnizor VARCHAR(100)  cod_producator VARCHAR. .mm..e ) .
» moneda VARCHAR(45) » alte VARCHAR(200) & cod_producator VARCHAR(100) & alte VARCHAR(200) —+ J.ﬁm oz g L
» cod_producator VARCHAR(100) & more.. & alte VARCHAR(200) ofAd_fumoar e
 alte VARCHAR(200) Indexes R ::{:—"“ vm“f
ire_generica_f..
e — i
» pret FLOAT
“» moneda VARCHAR(45)
2 more..
Indexes
O u U

% num e VARCHAR(100)

& autor VARCHAR(100)

& cod_intern VARGHAR(100)
“ tip VARCHAR(20)

‘* data_creare DATETIME
& provenienta_fete VARGHAR(45)

 idmodele INT(10)
& nume VARGHAR(100)
& autor VARCHAR( 100)
T “ cod_intern VARCHAR(100)
1 idfata_superioara INT(10)  tip VARCHAR(20) ¥ idata INT(10)
@ id_model INT(10)  data_creare DATETIME id_model INT(10)
» denumire_materia VARCHAR(100) @ provenienta_fele VARCHAR(45) 4 denumire_generica_ata VARCHAR(L ..
* cantitate FLOAT * cantitate FLOAT
 unitate_masura VARCHAR(45) 1| unitate_masura VARCHAR(45) |
& tip_m aterial VARCHAR(20) ‘» furnizor VARGHAR(100)
& categorie_grosime VARCHAR(45) & grosim e VARCHAR( 10)
& fd_material VARGHAR(45)  tip_ata VARCHAR(45)
& culoare VARCHAR(100) P e e —
& pret_estim at_material FLOAT
“» moneda VARCHAR(45)
& cod_producator VARCHAR(100) r
@ alte VARCHAR(200) ¥ idintarituri INT (10)
& furnizor VARCHAR(100) ¥ idbrant INT(10) id_model INT(10) -
@1d_model INT(10) & denumire_generica_matesial VARCHA...
» fdl VARCHAR(45)  contitnle FLOAT ¥ idstif INT( 10)
“* provenienta VARCHAR(10) & unitate_masura VARCHAR(45) @ id_model INT(10)
“# producator VARCHAR(100) & tip_m aterial VARCHAR(45) ‘& denumire_generica_mat...
“» denumire VARCHAR(100) 4 categorie_grosime VARCHAR(10) » cantitate FLOAT
 pret FLOAT & fd_material VARGHAR(45) “ unitate_masura VARCH. ..
‘» moneda VARCHAR(45) L — —| & culoare VARGHAR(100) & furnizor VARCHAR(100)
& termen_de_plata VARGHAR(45) + pret FLOAT = =€, tip_m aterial VARCHAR( ..
“» cod_producator VARCHAR(100) & moneda VARCHAR(45) “» categorie_grosime VAR...
‘# mod_ambalare VARGHAR(45) & furnizor VARCHAR(100) » fd_material VARCHAR(...
» mod_livrare VARCHAR(45) & cod_producator VARCHAR(100) ‘@ rigiditate VARCHAR(10)
» data_fabricatie DATETIME o » culoare VARCHAR(45)
» alte VARCHAR(200) 4 mom...
i ——
A L
| + 4+

Revista de Pielarie Incaltaminte 11 (2011) 2
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Figura 5. Baza de date internd a modulului GLA
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PRESENTATION OF GLAMODULE

The launch page of GLA module (supply group
managemnet) is presented in Figure 6, where the menu
comprises the following sections: Add data, New
launch, Stocks, Orders, Models and SIFAST prototypes
of footwear models.

In the Add data menu a new footwear model is
added in order to be manufactured. It includes: the
name of the model, its author, the code, the
assortment, as well as the list of materials the shoe is
made of. The changes are saved, and the New launch
stage follows, where the quantity and the date of
launching the model are mentioned (Figure 7),
automatically calculating the consumption for each
material in its composition.

€« CcCfN shoe-market.eu

( .
< SifastShoeMarket GLA
Stocuri

GLA Lansare noua

PREZENTAREA MODULULUIGLA

Pagina de lansare a modulului GLA (gestionarea
modulului de aprovizionare) este prezentata in Figura 6,
unde in meniul de navigare avem urmatoarele sectiuni:
Adaugare date, Lansare noua, Stocuri, Comenzi, Modele
si Prototipurisifast de modele de incaltaminte.

in meniul Ad3ugare date se introduce un model
nou de incaltaminte care urmeaza a fi executat. Acesta
cuprinde: numele modelului, autorul lui, codul,
sortimentul, precum si lista materialelor ce intra in
componenta incaltamintei. Se salveaza, urmand etapa
de Lansare nouda a modelului, unde se specifica
cantitatea si data lansarii modelului (Figura 7),
calculandu-se automat consumul pentru fiecare
material ce intrd Tn componenta acestuia.

- Gestionarea lotului de aprovizionare

Comenzi Modele

Adaugare date

Model nou

Nume model:
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Cizme &
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Termen de plata Cod producator od ambalare Mod livrare alte precizari
Texon; |Cantitate: || u.m [ ip texor rosime te:
Carton dur: |Cantitate: || u.m [ ip carton dur r carton du
, Altmaterial; [Conthate: || U8 [T
4 - Acoperis brant: { Provenienta: | ¥ |Froducater Derur +men de plats
Cod producator Mod ambalare Mod livrare: alt
Materiale acoperis brant:
Carntitate u.m ¥| Tip material 1 ¥ Categorie grosime e

Fal matarial 1 -

Deri imire nenerica lnare

RON v

Pret ectimat

Figure 6. Input of model-related data
Figura 6. Introducere date model
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DESIGNING AND CREATING A SUPPORT INFRASTRUCTURE FOR QUICK AND SEMI-CUSTOMIZED FOOTWEAR MANUFACTURING

= C M © shoe-market.eu/?pg=lansare_nouagnume=lzzie

< Si
L SifastShoeMarket

G L A - Gestionarea lotului de aprovizionare

GLA Lansare noua Stocuri Comenzi Modele

Adaugare date

Prototipuri sifast

Lansare noua Ati selectat modelul lizzie:  Autor - rialto | Codintern- 11200 | Tip model - ghete | Data creare - 2010-08-10 00:00:00 |

Lista modele Componente model U.M. Consum Pret Cantitate Prettotal Datalansare (AAAA-LL-Z
300
1. » PANTOFI 1. « Piele fata: ' TR
« Model Ana2 Box bovine, f. n. neted ,color Mp 0.42 8.82EURO 126 MP 2646 EURD
+ Model A
« Model Test 29
2. ¢ Captuseala: Wlte informatii privind lansarea
modelulyi lizzie
> « GHETE blana sintetica MP 0.34 1.02EUR0 102 MP 306 EURD
. alpino MP 0.06 0.09EURD 18 MP 27EURD
+ Model hector
« Model Dina granada MP 0.09 0.36EURD 27 MP 108 EURD
+ Model lizzie
3. « Intarituri:
3.« CIZME
nytex 15 ML 2 0.0604EURD 600 ML 18.12 EURD
» Model Rada
Tricot Cambrare Misty MP 0.04 ORON 12 MP 0O RON
4. « SANDALE piatina ML 1.8 0.0198EURD 540 ML 5.94 EURD
« Model cami ab Nylon MP 0.03 0.051RON  9MP 15.3 RON
+ Model Romina ab Casin autoadeziv MP 0.03 0.027EURO 9 MP 8.1 EURD
5.+ SABOTI 4. « Staif si bombeu:
« Model Alena sintex 308 MP 0.02 0.079EURD 6 MP 23.7 EURD
avantgarde app229 ™MP 0.03 ORON gMp 0 RON
5. « Adezivi si
termocimenti:
Adeziv 551 KG 0.015 0.03525EURD 4.5 KG 10.575 EURO
Morel KG 0.005 0.0257EURD  1.5KG 7.71 EURD
termoc.fete KG 0.008 0.0164EURD 2.4 KG 4.92 EURD
6 « Ata:
gral 40 TDM ML 15 0.0165EURD 4500 ML 4.95 EURD
gral 60 TDM ML 7 0.00588EURD 2100 ML 1.764 EURD

The Models section includes all models to be

unl B0

nAAISCINA 3400 Kl

Figure 7. Launch of production
Figura 7. Lansare productie

acEnnn

n sectiunea Modele, sunt vizibile toate modelele

ce urmeaza a fi realizate, materialele ce intra n
componenta fiecarui model, consumul/pereche,
precum si pretul fiecaruia pe unitatea de masura.

manufactured, the materials necessary for each model,
consumption/pair, as well as the price of each
component per measuring unit.
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L C M O shoe-marketeu/7pg=adauga_modsle

< Si
< SifastShoeMarket

G L A - Gestionarea lotului de aprovizionare

GLA Adaugare date Lansare noua Stocuri Comenzi Modele Prototipuri sifast

Lansare noua Ati selectat modelul lizzie:  Autor - rialto | Codintern- 11200 | Tip model - ghete | Data creare - 2010-08-10 00:00:00 |
Lista modele Componente model U.M. Consum Pret
1. « PANTOFI

1. » Piele fata:
« Model Ana2
« Model An

« Model Test 29

Box bovine, f. n. neted ,color MP 0.42 8.82EURD

. « Captuseala:

~

2. +« GHETE blana sintetica MP 0.34 1.02EURD

« Model hector alpino MP 0.06 0.09EURO
« Model Dina

d MP 0.09 0.36EURD
« Model lizzie ko

a. « Intarituri:

3, « CIZME
nytex 15 ML s 0.0604EURD
« Model Rada
Tricot Cambrare Misty MP 0.04 ORON
4. « SANDALE piatina ML 1.8 0.0198EURD
« Model cami alb Nylon MP 0.03 0.051RON
« Model Romina alb 5
Casin autoadeziv MP 0.03 0.027EURD

5.+ SABOTI . + Staif si bombeu:

-

+ Model Alens sintex 308 MP 0.02 0.079EURD

avantgarde app229 MP 0.03 ORON

« Adezivi si

w«

termocimenti:
Adeziv 551 KG 0.015 0.03525EURD
Morel KG 0.005 0.0257EURD
termoc.fete KG 0.008 0.0164EURD
6 « Ata:
gral 40 TDM ML 15 0.0165EURD
gral 60 TDM ML 7 0.00588EUROD
Figure 8. Database of models
Figura 8. Baza de date modele
The SIFAST prototype section (Figure 9) includes n sectiunea Prototipuri sifast (Figura 9) sunt date
materials necessary to launch footwear models with materialele necesare lansarii unor modele de
necessary consumption/pair, the price in lei and euro incaltaminte cu consumul necesar/pereche, pretul
for each material, as well as the value of necessary acestora in lei si euro pentru fiecare material in parte,
costs. precum sivaloarea costurilor necesare.
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DESIGNING AND CREATING A SUPPORT INFRASTRUCTURE FOR QUICK AND SEMI-CUSTOMIZED FOOTWEAR MANUFACTURING

€« C N O shoe-marketeu/"pg=prototpu

€2 Si
L SifastShoeMarket

G L A - Gestionarea lotului de aprovizionare

GLA Adaugare date Lansare noua Stocuri Comenazi Modele Prototipuri sifast

NUME: DANIELA

Tip Denumire Consum Pret Pret RON
Piele Napa present nero 0.3 21.5 EUR 92.45 RON
Captuseala Fodera maiale col maro rosc 0.03 6.6 EUR 28.38 RON
Captuseala Alpino 0.26 1 EUR 4.3 RON
Captuseala Granata 0.1 JEUR 12.9 RON
Intarituri bombeu 0.02 3.95 EUR 16.99 RON
Intarituri staif 0.03 2.38 EUR 10.23 RON
Intarituri nytex 15 2 0.0302 EUR 0.13 RON
Intarituri Tricot Cambrare Misty 0.04 2.25 EUR 9.68 RON
Intarituri piatina 1.8 0.011 EUR 0.05 RON
Intarituri Moltopren 4MM Autoad. 0.05 3.4 EUR 14.62 RON
Intarituri Nylon 0.03 1.7 EUR 7.31 RON
Intarituri Casin autoadeziv 0.1 0.9 EUR 3.87 RON
Adeziv Adeziv 551 0.015 2.35 EUR 10.11 RON
Adeziv Morel 0.005 5.14 EUR 22.1 RON
Adeziv termoc.fete 0.008 2.05 EUR 8.82 RON
Adeziv aderom 0.024 2 EUR 8.6 RON
Adeziv termoc.sh. 0.008 4.6 EUR 19.78 RON
Adeziv temoc.calt. 0.005 6.2 EUR 26.66 RON
Adeziv Sol finisat 0.003 4.6 EUR 19.78 RON
Adeziv Adeziv 121,tras 0.02 1.58 EUR 65.79 RON
Altele ata 60 7 0.00084 EUR 0 RON
Altele ata 40 15 0.0011 EUR 0 RON
Altele ata 30 8 0.0015 EUR 0.01 RON
Altele cuie caltiera 0.002 4.6 EUR 19.78 RON
Altele etich.autoc. 2 0.02 EUR 0.09 RON
Altele velcro50mm 0.4 0 EUR 0 RON

altale rutite ctanka 480 100 FLIR 430 RON
shoe-market . euf?pa=prototipuri

Figure 9. Cost value/footwear model
Figura 9. Valoarea costurilor/model de incaltaminte

In order to supply the necessary materials, the Pentru aprovizionarea materialelor necesare,
Orders menu (Figure 10) presents the list of all meniul Comenzi (Figura 10) prezinta lista tuturor
materials used in the footwear model and the materialelor ce intrd in componenta incaltamintei cu
companiesthat produce them. firmele producatore ale acestora.
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€

C M O shoe-market.eu/?

< Si
S SifastShoeMarket

Adaugare date

Lansare noua

G L A - Gestionarea lotului de aprovizionare
Stocuri Comenzi Modele Prototipuri sifast

Comengzi lot de aprovizionare

Selectati categoria dorita:

PIELE SI BLANA

SINTETICE FATA SI CAPTUSELI
CATARAME SI1 ACCESORII
ELASTICE ,VELCRO, SIRETURI
ATA

TALPI SI TOCURI

STAIFURI SI BOMBEURI
BRANTURI

ADEZIVI SI FINISA]
AMBALAJE

INCALTAMINTE
MAROCHINARIE

HAINE

UTILAJE SI TEHNOLOGIE
ALTE PRODUSE PIELE

Nume:
Tara:
Telefon:
Adresa:

Nume:
Tara:
Telefon:
Adresa:

Nume:
Tara:
Telefon:
Adresa:

Nume:
Tara:
Telefon:
Adresa:

Nume:
Tara:
Telefon:
Adresa:

Nume:
Tara:
Telefon:
Adresa:

Nume:
Tara:
Telefon:
Adresa:

Nume:
Tara:
Telefon:
Adresa:

MOPELL SRL
ROMANIA
0263/210156
Aleea NUCULUI 2

CONFPEL SA

ROMANIA

0263 /216980

Str. DRUMUL CETATII 3-5

BLANARUL SRL
ROMANIA
0722231873
1441

CAPRA NEAGRA SRL
ROMANIA
069/239594

Str. VIILE SIBIULUI 1

TABACARIA LEOPARDUL SRL
ROMANIA

0724363010

Str. METIANU 4

FORTAN SRL
ROMANIA
0251360308

PICOMA SA
ROMANIA
0261716789

Str. ST.0.I0SIF 6

ROMBOX SA

ROMANIA

0269/510735

Str. 1 DECEMBRIE 32-38

Figure 10. Supply orders
Figura 10. Comenzi de aprovizionare

Checking the GLA supply group (Figure 11) for a Verificarea lotului de aprovizionare GLA (Figura
specific time period yields the stock of all existing 11) pentru un anumit interval de timp prezinta stocul
materials for launching orders scheduled for that tuturor materialelor existente pentru lansarea

particular period.

comenzilor programate pentru acea perioada de timp.
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& C M O shoe-marketeu/"pg=ala

< Si
_ S SifastShoeMarket

Lansare noua Stocuri

Adaugare date

Comenzi

G L A - Gestionarea lotului de aprovizionare

Modele Prototipuri sifast

Gestionarea lotului de aprovizionare din intervalul

Cantitate: 300

Id lansare: 26

Id model: 44

Data lansare: 2010-12-06 00:00:00
Nume model: hector

Piele fata

box - 75

naplac sintetic - 15

crust panna vop alb - 22.5

Box - 27

Box - 90

Box bovine, f. n. neted ,color - 126

Captuseala

celoneta - 90
mesina - 9.9

LEON col paglia - 45
leon paglia - 45
blana sintetica - 102
alpino - 18

granada - 27

Intarituri

glass - 3

glass - 3

nytex 15 - 600

Tricot Cambrare Misty - 12
piatina - 540

Nylon - 9

Casin autoadeziv - 9

Staif si bombeu

sintex 308 - 6
avantgarde app229 -9

Adezivi si
termocimenti

Morel - 3
Denumire generica: - 3
Denumire generica: - 4.5
Adeziv 551 - 4.5

<

Cantitate: 300

Id lansare: 27

1d model: 44

Data lansare: 2010-12-06 00:00:00
Nume model: hector

Piele fata

box - 75

naplac sintetic - 15

crust panna vop alb - 22.5

Box - 27

Box - 90

Box bovine, f. n. neted ,color - 126

Captuseala

celoneta - 90
mesina - 9.9

LEON col paglia - 45
leon paglia - 45
blana sintetica - 102
alpino - 18

granada - 27

Intarituri

glass -3

glass -3

nytex 15 - 600

Tricot Cambrare Misty - 12
piatina - 540

Nylon -9

Casin autoadeziv - 9

Staif si bombeu

sintex 308 - 6
avantgarde app229 - 9

Adezivi si
termocimenti

Morel - 3

Denumire generica: - 3
Denumire generica: - 4.5
Adeziv 551 - 4.5

Data inceput

Nov & |17 & |2010 E

Cantitate: 200

Id lansare: 30

1d model: 6

Data lansare: 2010-12-03 00:00:00
Nume model: Ana

Piele fata

box - 50

naplac sintetic - 10

crust panna vop alb - 15

Box - 18

Box - 60

Box bovine, f. n. neted ,color - 84

Captuseala

celoneta - 60
mesina - 6.6

LEON col paglia - 30
leon paglia - 30
blana sintetica - 68
alpino - 12
granada - 18

Intarituri

glass -2

glass - 2

nytex 15 - 400

Tricot Cambrare Misty - 8
piatina - 360

Nylon - 6

Casin autoadeziv - 6

Staif si bombeu

sintex 308 - 4
avantgarde app229 - 6

Adezivi si
termocimenti

Morel - 2

Denumire generica: - 2
Denumire generica: - 3
Adeziv 551 -3

Data sfarsit
Feb ™) (17 8| [zo11 |EI

Cantitate: 250

Id lansare: 31

Id model: &

Data lansare: 2010-12-03 00:00:00
Nume model: Ana

Piele fata

box - 62.5

naplac sintetic - 12.5

crust panna vop alb - 18.75

Box - 22.5

Box - 75

Box bovine, f. n. neted ,color - 105

Captuseala

celoneta - 75
mesina - 8.25

LEON col paglia - 37.5
leon paglia - 37.5
blana sintetica - 85
alpino - 15

granada - 22.5

Intarituri

glass - 2.5

glass - 2.5

nytex 15 - 500

Tricot Cambrare Misty - 10
piatina - 450

Nylon - 7.5

Casin autoadeziv - 7.5

Staif si bombeu

sintex 308 - 5
avantgarde app229 - 7.5

Adezivi si
termocimenti

Morel - 2.5

Denumire generica: - 2.5
Denumire generica: - 3.75
Adeziv 551 - 3.75

Figure 11. Supply group management
Figura 11. Gestionarea lotului de aprovizionare

TRIMITE

Cantitate: 800

Id lansare: 267

1d model: 45

Data lansare: 2010-12-0¢
Nume model: cami alb

Piele fata

box - 200

naplac sintetic - 40

crust panna vop alb - 60
Box - 72

Box - 240

Box bovine, f. n. neted ,cc

Captuseala

celoneta - 240
mesina - 26.4

LEON col paglia - 120
leon paglia - 120
blana sintetica - 272
alpino - 48

granada - 72

Intarituri

glass -8

glass -8

nytex 15 - 1600

Tricot Cambrare Misty - &
piatina - 1440

Nylon - 24

Casin autoadeziv - 24

Staif si bombeu

sintex 308 - 16
avantgarde app229 - 24

Adezivi si
termocimenti

Morel - 8

Denumire generica: - 8
Denumire generica: - 12
Adeziv 551 - 12

This support infrastructure for quick and semi-
customized footwear manufacturing is currently in the
development and experimentation stage.

CONCLUSIONS

The main objective of the flow of information
support system for the entire supply chainis to organize
information flows and connect all interested agents in
thefield.
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Aceasta infrastructura de sustinere pentru
realizarea rapida si semi-particularizata a incaltamintei
este in faza de dezvoltare si experimentare.

CONCLUZII

Obiectivul principal al sistemului de sustinere a
fluxului de informatii pe intregul lant de aprovizionare
este de a ordona fluxurile informationale si de a
conecta toti agentiiinteresatiin domeniu.
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This system allows:

- data exchange regarding products, namely:
¢ defining the final product, semi-customized
by the customer, through a network service
(Web);
e transposing customer requirements into
technical specifications for the product;
e fastconstruction of prototype model;
e elaborating the product in collaboration,
withinthe supply chain.

-automatic process of orders from customers and
suppliers. These will be introduced in the data
processing system for orders from the main contractor;

- transposing technical specifications for the
productinto production orders;

- coordinating various orders directed to suppliers;

-control of orders;

- integrating semi-products in the final product by
the main contractor or by the supplier at the end of the
supply chain;

-integrating technical data and making requested
dataavailable for suppliers.
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SPATIUL EUROPEAN AL CERCETARII

CALENDARUL ORIENTATIV AL LANSARII OPERATIUNILOR DIN CADRUL
POS CRESTEREA COMPETITIVITATII ECONOMICE
2 IUNIE 2011

Dom enii majore de interventie / Operatiuni

Data estimativa a
lansarii
(Luna)

Observatii

Axa 2 - Cresterea competitivitatii economice prin cercetare-dezvoltare siinovare

DMI 2.1 Cercetarea in parteneriat intre universitati/institute de cercetare si intreprinderi in vederea

obtinerii de rezultate aplicabile in economie

Op. 2.1.1- Proiecte de cercetare in parteneriat
intre universitati/ institutii de cercetare si
intreprinderi

Apel inderulare
(lansatin14
octombrie 2010)

Apel de proiecte cu depunere
continua

DMI 2.2 Investitii in infrastructura de CDIsi dezvoltarea capacitatii a

dministrative

Op. 2.2.2 - Dezvoltarea de poli de excelenta

Decembrie 2011

Corelatcu1.3.1.

DMI 2.3 Accesul intreprinderilorla activitdti de cerce tare-dezvoltare

siinovare

Op. 2.3.1 - Sprijin pentru start-up-urile s spin-
off-urile inovative

Op. 2.3.3 - Promovarea inovariiin cadrul
firmelor

Apel inderulare
(lansat in 2008)
Apel inderulare
(lansat in 2011)

Apel de proiecte cu depunere
continua

Apelde proiecte cu depunere

continua

Axa Prioritara 3 - Tehnologia informatiilor si comunicatiilor pentru sectoarele privat si public

3.1. Sustinerea utilizarii tehnologieiinformatiei

Op. 3.1.1 Sprijinirea accesuluila broadband si
la serviciile conexe

Apel inderulare
(lansatin20
decembrie 2010,
inchidere
n 29 iulie 2011)

Apel de proiecte cu depunere
continua

Op. 3.1.2 - 3.1.3 Sprijin pentru realizarea
re®lelor broadband

lunie 2011

Op. 3.1.4 Sustinerea conectdrii unitatilor
scolare |a internet prin conexiuni broadband

lunie 2011

3.2. Dezvoltarea si cresterea eficienteiserviciilor publice electronice

modeme

Op. 3.2.4 Sustinerea implementarii de solutii
de e-sanatate si asigurarea conexiuniila
broadband, acolo unde este necesar local

Apel inderulare

8iulie 2011

Apel de proiecte cu termen limita:

3.3. Dezvoltarea e-economiei

Op. 3.3.1 Suport pentru implementarea
sistemelor informatice integrate g a altor

Apel de proiecte cu depunere

N . lunie 2011 Ly
aplicatii electronice pentru managementul continua
afacerilor
Op. 3.3.2 Suport pentru dezvoltarea sistemelor ]
de comert electronic sia altor solutii lunie 2011 Apeldeiprolecteicu depuniens

electronice pentru afaceri

continuad
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Dom enii majore de interventie / Operatiuni

Data estimativa a
lansarii
(Luna)

Observatii

Axa Prioritard 4 - Cregterea eficientei energetice sia securitatii fumizarii in contextul combaterii

schimbarilor climatice

DMI 4.1. Energie eficientd s durabild (imbunatatirea eficientei energetice si dezvoltarea durabild a

sistemului energetic din punct de vedere al mediului)

A) Sprijinirea investitiilor in instalatiisi
echipamente pentru intreprinderidin
industrie, care sa conduca la economiide
energie, in sco pul imbunatatirii eficientei
energetice

B) Sprijinirea investitiilor in extinderea si
modernizarea retelelor de transportal energiei
electrice, gazelornaturale si petrolului precum
si ale retelelor de distributie a energiei
electrice si gazelor naturale, in scopul reducerii
pierderilorin retea si realizarii in conditji de
siguranta si continuitate a serviciilor de
transport si distributie — partea de transport

Apel inderulare
(13 mai-15
decembrie 2011)

Apel inderulare

Apel de proiecte cu depunere
continua

Apel de proiecte cu termen limita:
15 iulie 2011

C) Investitii in instalatii de desulfurare a gazelor
de ardere, arzatoare cu NOx redus si filtre
pentru Instalatiile Mari de Ardere din grupuri
modernizate retehnologizate

Tn derulare

Apelul cu depunere continua
desfasurat in cursul anului 2010 s-a
prelungit pana la 30 decembrie 2011
prin Ordin MECMA

DMI 4.2. Valorificarea resurselor regenerabile d

e energie pentru producerea energiei verzi

Sprijinirea investitiilorin modemizarea si
realizarea de noi capacitatide producere a
energiei electrice si termice, prin valorificarea
resurselorenergetice regenerabile: a biomasei,
a resurselor hidroenergetice (de mica putere),
solare, eoliene, a biocombustibilului, a
resurselorgeotermale si a altor resurse
regenerabile de energie

lulie 2011

Apel de proiecte cu termen limita

DMI 4.3. Diversificarea retelelor de interconectare in vederea creste

rii securitatii furnizarii energiei

Sprijinirea investitiilor pentru interconectarea
retelelor nationale de transport al energiei
electrice si gazelor naturale cu retelele
europene

August 2011
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iN SPRIJINUL IMM

CALENDARUL ORIENTATIV AL LANSARII OPERATIUNILOR DIN CADRUL
POS CRESTEREA COMPETITIVITATII ECONOMICE PENTRU AGENTII ECONOMICI

2

IUNIE 2011

Dom enii majore de interventie / Operatiuni

Data estimativa a
lansarii
(Luna)

Observatii

Axa prioritara 1 - Un sistem de productie inovat
DMI 1.1 Investitii productive si pregatirea pentr

iv si ecoeficient

u competitia pe piata a intreprinderilor, in speciala IMM

Op. 1.1.1 - Sprijin financiar in valoare de pana
la 1.075.000 lei acordat pentru investitii in
intreprinderile micisi mijlocii

Septembrie 2011

Apel de proiecte cu termen limita

Op. 1.1.1 - Sprijin financiar in valoare cuprinsa
intre 1.065.001 - 6.375.000 lei acordat pentru
investitii in intreprind erile mici si mijlocii

Apel inderulare

Apel de proiecte cu termen limita:
23 august 2011

Op. 1.1.1 - Sprijin pentru consolidarea s
modernizarea  sectorului  productiv  prin
investitii tangibile si intangbile pentru
intreprinderi mari

Apel inderulare

Apel de proiecte cu termen limita:
16 august 2011

Op. 1.1.2 - Sprijin pentruimplementarea
standardelor

lulie 2011

Apel de proiecte cu termen limita

Op. 1.1.3 - Sprijin pentru accesul pe noi piete si
internationalizare

lunie 2011

Apel de proiecte cu termen limita

DMI 1.2. Accesul IMM la finantare

in derulare — Fondul de participare JEREMIE

DMI 1.3 Dezvoltarea durabild a antreprenoriatu

Op. 1.3.1 - Dezvoltarea structurilorde sprijin al
afacerilor (SSA) de interes national si
international — poli de competitivitate

Decembrie 2011

Proiect AT inderulare

Op. 1.3.2 - Sprijin pentru consultantd acordat
intreprinderilor mici si mijlocii

Noiembrie 2011

Apel de proiecte cu termen limita

Op. 13.3 - Sprijin pentru integrarea
intreprinderilor in lanturile de furnizori sau

Decembrie 2011

clustere

Corelatcu1.3.1.
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SPRIJIN PENTRU CREAREA S| DEZVOLTAREA DE MICRO-INTREPRINDERI

APDRP a anuntat deschiderea celei de-a cincea sesiuni pentru depunerea proiectelor din cadrul Masurii 312 -
“Sprijin pentru crearea si dezvoltarea de micro-intreprinderi”, PNDR.

Potentialii beneficiari pot depune proiectele incepand din data de 14 iunie 2010 si pana pe 15 iulie 2010.

Fondurile totale disponibile in cadrul acestei sesiuni sunt de 95.857.420 de euro, iar suma maxima
nerambursabild care poate fi acordata pentru finantarea unui proiect din cadrul acestei masuri de finantare este de
200.000euro.

Beneficiarii eligibili pentru sprijinul financiar nerambursabil acordat prin Masura 312 sunt micro-intreprinderile
si persoanele fizice neinregistrate ca agenti economici care se vor angaja insa ca pana la data semnarii contractului de
finantare safie autorizate cu un statut minim de persoana fizica autorizata si sa functioneze ca micro-intreprinderi.

n cadrul acestei linii de finantare, se pot primi fonduri nerambursabile pentru:

« Investitiile Tn activitati non-agricole productive care privesc industria usoard (articole de pielarie,
incaltaminte, 1ana, blana, tricotaje, produse de uz gospodaresc);

« Investitiile Tn activitati de procesare industriala a produselor lemnoase —incepand de la stadiul de cherestea
(ex. mobild);

» Investitiile pentru dezvoltarea activitatilor mestesugaresti, de artizanat si a altor activitati traditionale non-
agricole cu specific local au in vedere prelucrarea fierului sau a lanii, olaritul, brodatul, sau confectionarea
instrumentelor muzicale traditionale;

« Crearea si diversificarea serviciilor pentru populatia rurala (servicii de croitorie, frizerie, cizmarie, dar si cele
care asigurd conectareasidifuzarea Internetului, mecanizarea, transportul).

Mai multe informatii: www.fonduri-structurale.ro
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EVENIMENTE INTERNE Sl INTERNATIONALE

NEXT SEASON - TARGUL INTERNATIONAL DE INCALTAMINTE SI ACCESORII
30 AUGUST - 2 SEPTEMBRIE 2011, BUCURESTI

Q sferafactor
N\ |

Asociatia producdtorilor de incaltaminte, marochinarie si alte articole din piele din Romania, Sfera Factor,
organizeaza editia a 5-a a targului Next Season, ce se va desfasura in perioada 30 august - 2 septembrie 2011, la Rin
Grand Hotel Bucuresti.

Next Season este cel mai important targ de contractdri al industriei de pieldrie si incdltdminte din Romania.
Firmele autohtone expozante au ocazia sa isi prezinte noile colectii si sa vina in contact cu comerciantii. Targul
reprezinta un exemplu al eforturilor pe care il fac brandurile romanesti pentru a se remarca si dezvolta pe o piata
internad invadata de importuri si afectata de criza.

Maimulte informatii: www.sferafactor.ro

AL XXXI-LEA CONGRES AL UNIUNII INTERNATIONALE A SOCIETATILOR TEHNICIENILOR $I CHIMISTILOR PIELARI
(1ULTCS)
28 — 30 SEPTEMBRIE 2011, VALENCIA, SPANIA

& ¥

Uniunea Internationald a Societatilor Tehnicienilor si Chimistilor Pielari (IULTCS) in parteneriat cu Asociatia
Chimistilor din Industria de Pieldrie din Spania (AQEIC) organizeaza cel de-al XXXI-lea Congres IULTCS in perioada 28 - 30
septembrie 2011, Tn Valencia, Spania.

n invitatia publicd la Congres, Dr. Bi Shi, presedintele IULTCS scoate in evidentd faptul c3 industria de pieldrie se
confrunta cu cerinte din ce Tn ce mai stricte referitoare la calitatea produselor din piele si protectia mediului. Prin
urmare, pentru o imbunatatire constanta a comertului cu produse din piele, este necesar aportul continuu de idei si
tehnologii noi. Congresul IULTCS faciliteaza acest aport prin intermediul comunicarilor academice ale chimistilor si
tehnicienilor pielari din toata lumea.

Cel de-al XXXI-lea Congres IULTCS va avea loc la Hotelul de cinci stele Valencia Palace.

Mai multe informatii: www.iultcs.org, www.ageic.org
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BREVETE DE INVENTIE

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

PROCESS FOR PREPARING A COMPOUND OF THE CLASS OF
POLY(GLYCIDYL-METHACRYLATE-CO-ACRYLIC ACID-TER-BUTYL-ACRYLATE)

PROCEDEU DE OBTINERE A UNUI COMPUS DIN CLASA
POLI(GLICIDIL-METACRILAT-CO-ACID-ACRILIC-TER-BUTIL-ACRILAT)-ULUI

No./Nr. 122967

Authors/Autori: Stelian Sergiu Maier, Luminita Albu, Vasilica Maier, Melinda Pruneanu, Victoria Brétulescu

The invention relates to a process for preparing a
compound of the class of poly(glycidyl-methacrylate-co-
acrylic acid-ter-butyl-acrylate) with the characteristics of
a reactive syntan meant to be applied as a pre-tanning
agent for completely delimed neutralized non-pickled
pelts. According to the invention, the process consists in
mixing 1...0.8 moles of butyl acrylate, 0.6...0.7 moles of
acrylic acid neutralized with sodium hydroxide, 0.4...0.5
moles of gycidyl methacrylate in the presence of 4,4'-
azobis(4-cyanovaleric) acid initiator in a medium of
organic solvent with water traces, the reflux temperature
thereof being adjusted to 68°C for a time interval suitable
for reaching the adequate average molecular mass, the
propagation reaction being interrupted by the
temperature drop to 30°C, concomitantly with dosing 0.3
moles of chloroform for each mole of co-monomer
mixture, thereby resulting a product which has free
oxiranic functional groups to be subsequently separated.

Inventia se refera la un procedeu de obtinere a
unui compus din clasa poli(glicidil-metacrilat-co-acid
acrilic-ter-butil-acrilat)-ului cu caracteristicile unui
sintan reactiv, aplicabil ca agent de pretabacire a pieilor
gelatina complet decalcificate, neutralizate, dar
nepiclate. Procedeul conform inventiei consta in aceea
caseamesteca 1...0,8 moliacrilat de butil, 0,6...0,7 moli
acid acrilic neutralizat cu hidroxid de sodiu, 0,4...0,5
moli glicidil metacrilat, in prezenta de initiator acid 4,4'-
azobis(4-cianovalerianic), in mediu de solvent organic,
cu urme de apd, a cdrui temperatura de refluxare se
regleaza la 68°C, pe o durata convenabild atingerii
masei moleculare medii adecvate, reactia de propagare
intrerupandu-se prin scaderea temperaturii la 30°C,
concomitent cu dozarea a 0,3 moli cloroform pentru
fiecare mol de amestec comonomeri, rezultdnd un
produs care prezinta grupari functionale oxiranice
libere, care se separa ulterior.

ENTRU INVENTI ST MARCI

Wreuet de inuentie

OFICIUL DE STAT PE
‘Acordatin temeiud L 1991 bikcatd i
Monitorud Oficial al Romanie, Partea |, nr.541, din 08 august 2007.

Thular INSTITUTUL NATIONAL DE GERCETARE - DEZVOLTARE
PENTRU TEXTILE $I PIELARIE -, BUCUREST, 8, RO

Tl PROCEDEUDE OBTINERE A LNUI COMPUS DINGLASA
imvenfiei POLI(GLIGIDIL-METACRILAT-CO-ACID
ACRILIC-TER-BUTILAGRILATI-ULUI

Inventator:  MAIER STELIAN SERGIU, 1451, IS. RO; ALBU LUMINITA,
BUCURESTI, B, RO, MAIER VASILICA, IAg], IS, RO;
PRUNEANU MELINDA, IASL, IS, RO, BRATULESCU
VICTORIA, BUCURESTI, B, RO

* Descrierea invenpei. revendicdrile §i desenelo la care se face referinjd in
acesiea, fac parte integrantl i prezentul brovet de imvenis.
Duraia brevelulu de Invene esie de 20 ani, cu incepere. de |a data do
02102003, Cu condifa pldi taxelor anuale de menjinare Tn vigoare a
i

oo el e e
oo apdarsasipai
Dinecior Genersl

= =

Bucuregt, Data siberkii 28.05.2010
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APARITII EDITORIALE

Au aparut noi lucrari ale cercetatorilor din INCDTP - Sucursala ICPI:

BIOPRODUSE PE BAZA DE COLAGEN

Editura Ars Docendi, 2007
ISBN 978-973-558-291-3

Autori: Viorica Trandafir, Georgeta Popescu, Mddalina Georgiana Albu, Horia lovu, Mariana Georgescu

Trandafir Viorica, Popescu Georgeta,
Albu Midilina Georgiana, Iovu Horia,
Georgescu Mariana

. BIOPRODUSE |
PE BAZA DE COLAGEN

ey

ARS DOCENDI @mw

UNIVERSITATEA DIN BUCURESTI

Utilizarea colagenului ca biomaterial biocompatibil si
bioresorbabil este bine cunoscuta. Indiferent de noutatile
care apar in domeniul biomaterialelor pe baza de polimeri
sintetici, colagenul ca polimer natural rdmane unul din cele
mai importante biomateriale pentru protezarea tesuturilor
conjunctive, unde el este proteina de baza din matricea
extracelulara. Colagenul este principala proteina
structurala ce constituie aproximativ o treime din totalul
proteinelor corpului.

Cartea abordeaza intr-o succesiune logica: structura
biochimica si chimica a colagenului, proprietatile fizico-
chimice, mecanice, biologice, tehnici de extractie din
diferite surse, metode de purificare si caracterizare,
realizarea de bioproduse din colagen denaturat si
nedenaturat, formularea acestora, aplicatii Tn diverse
sectoare medicale (chirurgie cardiovasculara, inginerie
tisulara, ortopedie, stomatologie, oftalmologie), in
cosmetica si farmacie, in medicina veterinara si zootehnie,
bioproduse de uz alimentar sau aplicatii industriale
(pielarie sitextile).

Cartea se adreseaza specialistilor, cadrelor didactice
si studentilor din domeniile chimie, biochimie, farmacie,
medicina, cosmetica si industrie. Aparitia ei umple un gol,
existand un numar extrem de redus de tratate in acest
domeniu multidisciplinar.

Lucrarea poate fi consultats la Biblioteca Institutului de Cercetdri Pieldrie inciltdminte, str. lon Minulescu nr. 93,
sector 3 Bucuresti, sau poate fi achizitionata la aceeasi adresa.
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PHYSICAL-MECHANICAL TESTS AND CHEMICAL ANALYSES LABORATORY
LABORATORUL DE INCERCARI FIZICO-MECANICE SI 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 leathers

Determinarea permeabilitdtii la apd — piei finite

Determining permeability, 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 — leathers for shoe uppers
Determinarea comportdrii la apd in conditii dinamice a fetelor de incdltdminte — piei pentru fete de
incdltdminte

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

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

cauciuc, TR, PVC

METHODS FOR SPECIFIC DEFORMATIONS
METODE PENTRU DEFORMATII SPECIFICE

Determining tensile strength and elongation — finished leathers
Determinarea rezistentei la tractiune si a alungirii — piei finite
Determining tear strength — finished leathers

Determinarea rezistentei la sfdsiere — piei finite

Determining tensile strength and elongation — rubber
Determinarea rezistentei la tractiune si a alungirii — cauciuc
Determining dye resistance to friction — finished leathers
Determinarea rezistentei vopsirii la frecare — piei finite
Determining resistance to repeated bending — finished leathers
Determinarea rezistentei la flexiuni repetate — piei finite

Determining resistance to repeated bending — rubber soles and shoe uppers
Determinarea rezistentei la flexiuni repetate — talpi si fete de incaltGminte din cauciuc

Determining resistance to repeated bending — entire sole
Determinarea rezistentei la flexiuni repetate — talpd intreagd
Determining ShoreA hardness — rubber soles and footwear

Determinarea duritatii ShoreA — talpi si incdltdminte din cauciuc
Determining abrasion resistance — materials for shoe uppers, insertions and insoles
Determinarea rezistentei la abraziune — materiale pentru fete incdltdminte, cdptuseli si branturi
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METHODS FOR RHEOLOGIC

CHARACTERISTICS (VISCOSITY)

METODE PENTRU CARACTERISTICI

REOLOGICE (VISCOZITATE) 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 incéltdminte Determining adhesion capacity — adhesives for footwear

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

Determining uppers seams resistance — footwear

Determinarea rezistentei cusaturilor fetelor — incdltdminte

ELECTROCHEMICAL METHODS
METODE ELECTROCHIMICE

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

Determinarea valorii pH si a cifrei de diferentd a
extractului apos — piei finite; materiale auxiliare pentru
industria de pieldrie; ingrediente cauciuc

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

Determining solvent extractable substances — Finished leathers and collagen-based products; Hard rubber
Determinarea substantelor extractibile cu solventi — piei finite si produse colagenice; cauciuc vulcanizat
Determining water solluble substances — Finished leathers

Determinarea substantelor solubile in apd — Piei finite

Determining tanning substances — Synthetic and vegetable tans

Determinarea substantelor tanante — Tananti sintetici si vegetali

Determining fat substances content — Sulphated oils

Determinarea continutului in substante grase — Uleiuri sulfatate

Determining ash — Finished leathers and collagen-based products; Rubber soles and footwear; Rubber
ingredients; Auxiliary materialsin the leatherindustry

Determinarea cenusii — Piei finite si produse colagenice; Talpi si incdltdminte de cauciuc; Ingrediente de cauciuc;
Materiale auxiliare din industria de pieldrie

Determining humidity and volatile matter content — Finished leathers and collagen-based products; Rubber
soles and footwear; Rubberingredients; Auxiliary materialsin the leatherindustry

Determinarea umiditdtii si a continutului de materii volatile — Piei finite si produse colagenice; Tdlpi si
incdltdminte de cauciuc; Ingrediente de cauciuc; Materiale auxiliare din industria de pieldrie

Determining dry substance content — Auxiliary materials for the leather industry; Rubber ingredients; Adhesives
for footwear

Determinarea continutului de substantd uscatd — Materiale auxiliare pentru industria de pieldrie; Ingrediente
cauciuc; Adezivi pentru incdltdminte

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

Determinarea sulfului — Cauciuc vulcanizat; Determinarea bioxidului de siliciu; Amestecuri de cauciuc, tdlpi de
cauciuc, fete de incdltdminte de cauciuc

Determining outstanding total matter content—Used waters in the leather industry

Determinarea continutului de materii totale in suspensie — Ape uzate din industria 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 leathers and collagen-based products
Determinarea continutului de azot total si a substantei dermice — Piei finite si produse colagenice

Determining chemical oxygen demand COD—Used watersin the leather industry

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

Determining mineral ether extractable substances content - Used waters in the leatherindustry

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

GAS-LIQUID CHROMATOGRAPHY
CROMATOGRAFIE N FAZA LICHIDA $I GAZOASA

Determining certain azo dyes by high performance chromatography — Finished leathers
Determinarea anumitor coloranti azoici prin cromatografie de inaltd performantd — Piei finite

’
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Determining pentachlorophenol content — Finished leathers

Determinarea continutului de pentaclorfenol — Piei finite
Determining formaldehyde content — Finished leathers SPECTROMETRIC (INFRARED) METHODS
Determinarea continutului de formaldehidd — Piei finite METODE SPECTROMETRICE (INFRAROSU)

Footwearsoles

infrarosu—Talpiincaltaminte

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 agents, non-ionic surface agents, phenyl index, fluorine, phosphates, sulphates, sulphides

Determinarea ionilor acizi si a substantelor organice din apd: determinarea nitritilor, azotatilor, cianurile totale,
agentide suprafatd ioni acizi, agenti de suprafatd neionici, indicele de fenil, fluor, fosfati, sulfati; sulfuri
Determining basicions and organic substances in water: arsenic, aluminum, chrome VI, mercury,ammonium
Determinarea ionilor bazici si a substantelor organice din apd: arsenic, aluminiu, crom VI, mercur, amoniu

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 deincdltdminte din cauciuc
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LEATHER TESTS
INCERCARI PENTRU PIELE

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

Determining apparent density — Finished leathers

Determinarea densitdtii aparente — Piei finite

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

Incercarea la indoire — Piei finite

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

Rezistenta vopsirii la transpiratie — Piei finite

Determining softness — Finished leathers

Determinarea moliciunii — Piei finite

Water absorption and desorption - Footwear. Insoles, insole 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 sfasiere — Piei finite

Wool pulling resistance — Finished leathers with fur

Rezistenta la smulgere a Ianii — Piei finite cu bland

RUBBER TESTS
INCERCARI PENTRU CAUCIUC

Determining elasticity — hard rubber

Determinarea elasticitdtii — cauciuc vulcanizat

Determining tear resistance — hard rubber

Determinarea rezistentei la sfdsiere — cauciuc vulcanizat

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

Compression resistance — Flexible cellular materials

Rezistenta la compresie — materiale celulare flexibile

Linear contraction - Flexible cellular materials

Contractia liniard — materiale celulare flexibile

Determining adherence to textiles — Hard rubber

Determinarea aderentei la textile — cauciuc vulcanizat

Determining repeated bending resistance (De Mattia) — hard or thermoplastic rubber
Determinarea rezistentei la flexiuni repetate (De Mattia) — cauciuc vulcanizat sau termoplastic
Determining accelerated 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 repeated bending resistance — covered textile bases

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

Presentation of papers

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

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

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

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

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

Keywords. Authors should give 3-5 keywords.

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

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

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

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

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

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

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

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

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

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

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

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

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

Citation of patents: all authors' names (surname, name initials), or company's name,
country and patent number, date of issuance.

Manuscripts should be submitted in electronic format by email to the following
address:

Dr. Viorica DESELNICU, Editor-in-chief

INCDTP - Leather and Footwear Research Institute (ICPI)
93 lon Minulescu Street, code 030215, Bucharest, Romania
Phone: +4021-323.50.60; Fax: +4021-323.52.80.

E-mail: jlfjournal@gmail.com

INSTRUCTIUNI PENTRU AUTORI

Prezentarea lucrarilor

Lucrdrile stiintifice se vor prezenta redactiei spre publicare in limba romana si in limba
engleza de cdtre autorii romani, siin limba engleza de catre autorii straini.

Continutul lucrdrii trebuie s fie clar si cat mai concis posibil. Articolele nu vor depasi 15
pagini, inclusiv figurile si tabelele. Lucrarea va fi impartita in paragrafe si capitole intr-o
succesiune logicd. Este recomandatd clasificarea zecimald. Articolele vor intruni un inalt
standard stiintific si tehnic. Toate manuscrisele vor fi editate utilizand facilitdtile MS Office
(Word '97 sau ulterioare) pe hartie albd A4 standard (210 x 297 mm) cu font Times New
Roman (TNR) 11, spatiere la un rand. Continutul articolelor este responsabilitatea
autorilor.

Formatul lucrdrilor. Titlu. Titlul trebuie sd descrie concis continutul lucrarii fara a folosi
abrevieri. Titlul vaficentrat, font TNR 12.

Autori. Se prefera numele complet al autorilor (Centrat, font TNR 10), impreund cu
afilierea (institutia), orasul, tara si adresa de email (Centrat, font TNR 9). Se va indica
autorul pentru corespondentd cu adresa completa.

Rezumat: Un rezumat de 200-250 cuvinte va insoti lucrarea (font TNR 8). Rezumatul
trebuie sa descrie continutul lucrdrii si rezultatele obtinute.

Cuvinte cheie. Se vor prezenta 3-5 cuvinte cheie.

Textul lucrarilor. Introducere. Va include obiectivele studiului si rezultatele studiilor
relevante anterioare.

Materiale si Metode. Metodele experimentale vor fi descrise clar i pe scurt.

Rezultate si Discutii. Aceastd sectiune poate fi separata in doud parti. Se vor evita
repetitiile care nusunt necesare.

Concluzii. n aceast3 sectiune vor fi discutate rezultatele generale ale cercetarii.
Multumiri. Vor fi cat mai scurte posibil.

Bibliografie. Referintele bibliografice vor fi numerotate in lucrare si listate in ordinea in
care aparin text.

Diagrame, figuri si fotografii. Vor fi construite in asa fel incat sa fie usor de inteles si vor fi
denumite ,Figuri”; denumirea lor va fi datd sub figura propriu-zisd. Ele vor fi plasate
imediat Iangd (inainte sau dupa) referirea care se face la ele in text. Referirile la figuri se vor
face prin numere, nu prin cuvintele ,mai sus” sau ,,mai jos”. Numarul figurilor sa fie cel

strict necesar (maxim 10).
Tabele. Vor fi numerotate in continuare cu cifre arabe. Fiecare va avea un titlu, centrat

deasupra tabelului (TNR 11). Textul tabelului va respecta fontul TNR 9. Dimensiunile
tabelelor trebuie sa corespunda formatului revistei. Tabelele vor prezenta numai liniile
orizontale ce delimiteaza capul de tabel si sfarsitul tabelului. Tabelele vor fi plasate imediat
langa (inainte sau dupa) referirea care se face la ele in text. Referirile la tabele se vor face
prin numere, nu prin cuvintele ,mai sus” sau ,mai jos”. Unitatile de masura folosite

(exprimate in Sistem International) trebuie prezentate explicit.
Formule, ecuatii si reactii chimice. Vor fi numerotate cu cifre arabe, in paranteza mica in

ordinea aparitiei, si vor fi plasate centrat. Partea literala a formulelor trebuie sa fie scrisa cu
caractere italice. Referirile din text la formule se pot face prin numere arabe scrise intre

paranteze rotunde.
Nomenclaturd. Trebuie sa fie corespunzdtoare si univoca, sa se conformeze pe cét posibil

regulilor pentru nomenclaturain chimie, iar in text este preferabil sa se foloseascd numele

substantelorinloc de formule chimice.
Referinte bibliografice. Vor fi numerotate in continuare, in ordinea citarii, si notate in text

prin cifre corespunzatoare, in paranteze pdtrate; bibliografia va contine si lucrdri recent
publicate. Nu este permisd folosirea notelor de subsol. Dacd lucrdrile citate sunt in altd
limba decat limba engleza, se va oferi titlul in limba engleza, urmat de precizarea limbii
originale in paranteza rotunda. Exemplu: Handbook of Chemical Engineer (in Romanian),

vol. 2, Technical Press, Bucharest, 1951, 87.
Citarea articolelor din reviste: numele tuturor autorilor (nume, initiale prenume), titlul

articolului, titlul abreviat al periodicului, anul aparitiei, numdrul volumului, numarul
editiei, paginile de inceput si sfarsit ale articolului. Ex: Helissey, P., Giorgi-Renault, S.,
Renault)., Chem. Pharm. Bull., 1989,37,9, 2413-2425.

Tn cazul in care referinta nu a fost citaté in original, se va indica dup# ea si lucrarea care a
fost consultata.

Citarea textelor din cdrti: numele si prenumele (initiala) autorilor, titlul cartii, numarul
editiei in cifre arabe, editura, numele editorilor (daca este cazul), localitatea, anul
aparitiei, pagina (sau paginile) la care se face referirea.

Citarea brevetelor: numele tuturor autorilor (nume, initiale prenume), sau firmei, tara si
numarul brevetului, data.

Manuscrisele se vor preda in format electronic la urmdtoarea adresa, prin email:

Dr. Viorica DESELNICU Editor sef

INCDTP — Sucursala Institutul de Cercetare Pielarie — Inciltdminte (ICPI)

Str. lon Minulescu nr. 93., cod 030215, Bucuresti, Romania, Tel: +4021-323.50.60, Fax:
+4021-323.52.80, E-mail: jIfjournal@gmail.com
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