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WASTEWATER TREATMENT EFFICIENCY USING POLYMERIC MATERIALS OBTAINED BY ELECTRON BEAM
IRRADIATION AS FLOCCULANTS

EFICIENTA DE EPURARE A UNOR APE REZIDUALE CU MATERIALE POLIMERICE FLOCULANTE OBTINUTE
PRIN IRADIERE CU ELECTRONI ACCELERATI

Gabriela CRACIUN, Elena MANAILA, Daniel IGHIGEANU
National Institute for Laser, Plasma and Radiation Physics, Electron Accelerators Laboratory, 409 Atomistilor St., 077125 Magurele, Romania,

email: gabriela.craciun@inflpr.ro

WASTEWATER TREATMENT EFFICIENCY USING POLYMERIC MATERIALS OBTAINED BY ELECTRON BEAM IRRADIATION AS FLOCCULANTS

ABSTRACT. This paper presents the correlation between physico-chemical characteristics of some polymeric materials obtained by electron beam irradiation and
their efficiency for waste water treatment. Flocculants are obtained by copolymerization of acrylamide and acrylic acid with electron beam irradiation and have the
following characteristics: conversion coefficient C > 90%, residual monomer concentration M, < 0.01%, intrinsic viscosity n,,, > 6.5, linearity coefficient k,< 0.5 and
good water solubility. The role of these materials is to induce an advanced coagulation process and thus to fit the quality indicators of wastewater within the limits
imposed by legislation: Norm on the Conditions of Wastewater Discharge into the Local Sewerage Networks “NTPA-002/2005” and Norm Setting Limits on Effluent
Pollution Load in Water Resources “NTPA-001/2005".

KEY WORDS: flocculant, electron beam, wastewater, polymers.

EFICIENTA DE EPURARE A UNOR APE REZIDUALE CU MATERIALE POLIMERICE FLOCULANTE OBTINUTE PRIN IRADIERE CU ELECTRONI ACCELERATI
REZUMAT. Tn aceasts lucrare se prezinté corelatia dintre caracteristicile fizico-chimice ale unor materiale polimerice destinate epurarii apelor reziduale obtinute
priniradiere cu electroni accelerati si eficienta lor de epurare. Materiale polimerice floculante sunt obtinute prin copolimerizarea acrilamidei si acidului acrilic prin
iradiere cu electroni accelerati si prezinta urmatoarele caracteristici: coeficient de conversie C > 90%, concentratie de monomer rezidual M, < 0,01%, vascozitate
intrinseca n,,,. > 6,5, coeficient de liniaritate k,< 0,5 si o buna solubilitate in apa. Rolul acestor materiale este acela de a induce un proces de coagulare avansata si
astfel de a incadra indicatorii de calitate ai apelor reziduale in limitele impuse de legislatia in vigoare: Normativul privind conditiile de evacuare a apelor uzate in
retelele de canalizare ale localitatilor “NTPA-002/2005” si Normativul privind stabilirea limitelor de incarcare cu poluanti a apelor evacuate in resursele de apa
“NTPA-001/2005".

CUVINTE CHEIE: floculant, electroni accelerati, ape uzate, polimeri.

EFFICACITE DU TRAITEMENT DES EAUX USEES A L'AIDE DES FLOCULANTS POLYMERIQUES OBTENUS PAR L'IRRADIATION D'ELECTRONS ACCELERES
RESUME. Cet article présente la corrélation entre les caractéristiques physico-chimiques des matériaux polymeéres pour le traitement des eaux usées obtenus par
irradiation aux électrons accélérés et leur traitement efficace. Les floculants polyméres sont obtenus par copolymérisation de I'acrylamide et de I'acide acrylique
par I'irradiation aux électrons accélérés et possedent les caractéristiques suivantes: le coefficient de conversion C>90%, la concentration en monomeres résiduels
M, <0,01%, la viscosité intrinseque n,,. > 6,5, le coefficient de linéarité kH < 0,5 et une bonne solubilité dans I'eau. Le réle de ces matériaux est d'inciter un processus
de coagulation avancée et donc d'encadrer les indicateurs d'eaux usées dans les limites imposées par la Iégislation: Le normatif sur les conditions de rejet des eaux
uséesdans les réseaux d'égouts locaux "NTPA-002/2005" et Le normatif sur les limites de charge des effluents dans les ressources en eau" NTPA-001/2005".

MOTS CLES: floculant, électrons accélérés, eaux usées, polyméres.

INTRODUCTION INTRODUCERE

The fact that water is the most important natural
resource used by mankind defines the importance of
purification before restoring it into the environment.
The world population is increasing, while availability of
potable water is decreasing. Although the relationship
between water and land on the planet is 3/1, water is
not easily accessible for the entire population.

Faptul cd apa este cea mai importantd resursa
naturala utilizata de omenire defineste importanta
purificarii acesteia, inainte de reintoarcerea ei in
mediu. Populatia lumii este in crestere, in timp ce
disponibilitatea apei potabile este in scadere. Desi
raportul dintre apa si uscat de pe planeta este de 3/1,
apa nu este usor accesibila pentru toata populatia. Mai

Moreover, the wastewater can not be restored in the
environment with the quality that results from
industrial activities. In order to meet the increased

mult decat atat, apele uzate nu pot fi readuse in mediu
cu calitatile cu care ele rezulta din activitatile
industriale. Pentru a respecta cerintele tot mai crescute

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

Magurele, Romania, email: gabriela.craciun@inflpr.ro
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requirements for drinking water or water used in
industry or agriculture, it is necessary to treat
wastewater and particularly the municipal sewage
sludge and slimes and industrial effluents [1].

Wastewater contains solid particles with a wide
variety of shapes, sizes, densities and composition.
Specific properties of these particles affect their
behavior in liquid phases, and thus, their removal
capabilities. Many chemical and microbiological
contaminants found in wastewater are adsorbed on or
incorporated in the solid particles. Thus, removal of
solid particles is essential for purification and recycling
of both wastewater and industrial effluents. The
removal of solid particles can be achieved by three
methods: by gravitation, by coagulation, and by
flocculation [1].

The simplest process of removing solid particles is
by gravity. Solid particles have higher densities than
water. However, fine particles with diameters on the
order of 10 um will not settle out of suspension by
gravity alone in an economically reasonable amount of
time. We note that particle sizes in emulsions are still
smaller, 0.05-5 um, hence the removal of particles from
emulsions is even more difficult. The second process to
remove solids, still widely used, is coagulation.
Destabilization of colloidal suspensions occurs by
neutralizing the electric forces that keep the suspended
particles separated [1]. Aggregates formed in the
coagulation process are small and loosely bound; their
sedimentation velocities are relatively low — although
higher than in gravity separation. Given the nature of
the process, the results are strongly dependent on pH
anditsvariationsin treated water.

Flocculation is caused by the addition of minute
quantities of chemicals known as flocculants. Both
inorganic and organic flocculants are in use. Among the
inorganic flocculants, salts of multivalent metals like
aluminum and iron are applied most often at high
concentrations [1]. Inorganic flocculants are used in
very large quantities, leaving large amounts of sludge,
and are strongly affected by pH changes. Organic
flocculants are typically polymeric materials, natural or
synthetic polymers. In contrast to inorganic ones, they
are effective even in ppm concentrations.

de apa potabila sau apad utilizata in industrie sau
agricultura, se impune necesitatea tratarii apelor uzate si
in special a namolurilor rezultate din statiile de epurare
municipale si cele provenite din efluentiiindustriali [1].

Apele reziduale contin particule solide cu o mare
varietate de forme, dimensiuni, densitati si compozitii.
Proprietdtile specifice ale acestor particule
influenteaza comportamentul lor in fazele lichide si
implicit capacitatea de findepartare. O serie de
contaminanti chimici si biologici care se gasesc in apele
uzate sunt adsorbiti sau fincorporati Tn particulele
solide. Astfel, esential pentru purificarea si reutilizarea
atat a apelor uzate, cat si a efluentilor industriali, este
eliminarea acestor particule solide. Tndepéartarea
particulelor solide se poate realiza prin trei metode:
gravimetric, prin coagulare si prin floculare [1].

Cel mai simplu proces de indepartare a particulelor
solide este cel gravimetric. Particulele solide au o
densitate mai mare decat a apei. Cu toate acestea,
particulele fine, cu diametre de ordinul a 10 um nu pot fi
indepartate din suspensie doar gravimetric intr-un timp
rezonabil de mic. De notat este faptul ca particulele aflate
in suspensie pot fi si mai mici, de ordinula 0,05-5 um, prin
urmare, indepartarea acestora din emulsie este mult mai
dificila. Al doilea proces de indepartare a particulelor
solide utilizat pe scara largd este coagularea.
Destabilizarea suspensiilor coloidale apare ca urmare a
anihilarii fortelor electrostatice ce mentin particulele in
suspensie [1]. Agregatele formate in procesul de
coagulare sunt mici si slab legate; viteza lor de
sedimentare este relativ mica, dar mai mare decat in
cazul separarii gravimetrice. Avand in vedere natura
procesului, eficienta acestuia este puternic dependenta
de pHsidevariatiile acestuiain apa de tratat.

Flocularea se realizeaza prin adaugarea 1in
cantitati foarte mici a unor produse chimice cunoscute
sub denumirea de floculanti. Tn acest moment se
utilizeaza atat floculanti organici, cat si anorganici.
Dintre floculantii anorganici, cei mai utilizati sunt
sarurile polivalente de aluminiu si fier si de cele mai
multe ori sunt utilizati in concentratii mari [1]. Din acest
motiv, formeaza cantitati mari de namol si utilizarea lor
este puternic influentata de schimbarile de pH.
Floculantii organici sunt polimeri, naturali sau de
sinteza. Prin comparatie cu floculantii anorganici, cei
organici sunt eficienti chiar prin utilizarea lor in cantitati
foarte mici, de ordinul catorva ppm.

Leather and Footwear Journal 11 (2011) 4
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The acrylamide-based polymers and copolymers
find the greatest utility in water clarification among the
other polymeric flocculants due to the presence of
hydrophilic amide pendant groups. Anionic
acrylamide-based polymers derive their unique
properties from the density and distribution of
negative charges along the macromolecular backbone.
Anionic functional groups can strongly interact with
suspended charged particles [2]. The acrylamide
copolymers are used [3-5] as coagulation aids for
wastewater and potable water treatment (polyacrylamides
with very low residual monomer contents).

This paper presents the physical-chemical
properties of some acrylamide and acrylic acid-based
flocculants obtained by electron beam irradiation, and
effectiveness of these polymeric materials in the
treatment of real wastewater from a wastewater
treatment plantat afinal edible oil factory.

EXPERIMENTAL

Materials for the Synthesis of AMD-AA Flocculants

In order to obtain flocculants, the following
materials were used: acrylamide, acrylic acid, sodium
chloride, sodium hydroxide, sodium formate which
serves as chain transfer agent in the copolymerization
process, and potassium persulfate, serving as initiator
in the copolymerization process. All materials were
purchased from E Merck, Romania. The following
analytical reagents are used for characterization of
polymeric flocculants: potassium bromide-potassium
bromate KBr-KBrO, (solution 0.1N), hydrochloric acid
HCI (solution 16%), potassium iodide Kl (solution 20%),
sodium thiosulphate Na,S,0, (solution 1N), starch
(solution 1%) and sodium nitrate (solution 1N).

Synthesis and Characterization of AMD-AA Flocculants

Acrylamide-acrylic acid copolymers (used as
flocculants) were synthesized in aqueous solution by
irradiation with electron beam [6-10]. 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

Revista de Pielarie Incaltaminte 11 (2011) 4

Polimerii si copolimerii pe baza de acrilamida, fata de
alte materiale polimerice floculante, sunt utilizati pe scara
larga in procesul de epurare a apelor, datorita prezentei pe
catend a gruparilor hidrofilice de tip amida. Polimerii
anionici pe baza de acrilamida prezinta proprietati unice
datorita densitatii si distributiei de sarcini negative pe
lantul macromolecular. Gruparile functionale anionice pot
interactiona puternic cu particulele aflate in suspensie [2].
Copolimerii acrilamidei sunt utilizati [3-5] ca adjuvanti de
coagulare in tratarea apelor reziduale si potabilizarea
apelor de suprafata (poliacrilamide cu continut redus de
monomer rezidual).

in aceastd lucrare sunt prezentate caracteristicile
fizico-chimice ale unor materiale polimerice floculante
obtinute pe baza de acrilamida si acid acrilic prin iradiere cu
electroni accelerati, precum si eficienta acestor materiale in
epurarea unorape reziduale reale provenite dintr-o statie de
epurarefinala dela ofabrica de uleicomestibil.

PARTEA EXPERIMENTALA

Materiale pentru sinteza floculantilor pe baza de
acrilamida siacid acrilic

Pentru obtinerea materialelor polimerice
floculante, s-au utilizat urmatoarele materiale:
acrilamida, acid acrilic, clorura de sodiu, hidroxid de
sodiu, formiat de sodiu cu rol de agent de transfer de lant
in procesul de copolimerizare si persulfat de potasiu cu
rol de initiator in procesul de copolimerizare. Toate
materialele au fost achizitionate de la firma E Merck,
Romania. Pentru caracterizarea materialelor polimerice
floculante, s-au utilizat urmatorii reactivi: bromura-
bromat de potasiu KBr-KBrO, (solutie 0.1N); acid
clorhidric HCI (solutie 16%); iodura de potasiu Kl (solutie
20%); tiosulfat de sodiu Na,S,0, (solutie 1N); amidon
solubil (solutie 1%) si azotat de sodiu NaNO, (solutie 1N).

Sinteza si caracterizarea floculantilor pe baza de
acrilamida siacid acrilic

Copolimerii pe baza de acrilamida-acid acrilic (cu
rol de floculanti) s-au obtinut in solutii apoase prin
iradiere Tn camp de electroni accelerati [6-10].
Experimentele de iradiere au fost efectuate cu o instalatie
experimentala compusa din urmatoarele: un accelerator
liniar de electroni de 6,23 MeV si 75 mA (ALIN-10) si o
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monomer solution. Electron beam dose rate was fixed
at 2.4 kGy/min in order to accumulate the working
doses of 3 kGy [6-10].

For the obtained polymeric materials the
following characteristics were determined: 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
bromation reaction of the double-bond [11]. The
intrinsic viscosity (n,,) and the Huggins' constant (k,)
were determined by the viscosimetry method, using a
Hoppler BH-2[11].

Flocculation Studies

In many cases, organic flocculants are used as
coagulation aids together with inorganic flocculants
(AL(SO,),, FeSO, and Ca(OH),). In order to demonstrate
the efficiency of organic flocculants (AMD/AA)
obtained by electron beam irradiation the effects of
different classical treatments with inorganic flocculants
and the effects of various combined treatments of
inorganic flocculants and organic flocculants have been
studied.

For real waste water treatment, our interest was
focused upon the following quality indicators
established by the Romanian Standard NPTA-002/2002
concerning the conditions for wastewater evacuation
in the urban sewerage system: total suspended solids
(TSS, mg - dm?), fatty matter (substances extractible
with petroleum ether) (FM, mg - dm*), chemical oxygen
demand by potassium permanganate method (CCO-
Mn, mgO, - dm?) and biochemical oxygen demand
(BOD in mgO, - dm”). Flocculation studies were carried
out on wastewater taken from a vegetable oil and
margarine plant, at room temperature (20-25°C) by the
standard jar test [12, 13]. Beakers of 1000 mL capacity,
each equipped with a variable speed agitator (0-100
rom) were used. The work procedure was the
following: in test beakers 500 mL of wastewater was
taken. In the first stage, controlled amounts of
inorganic flocculants were added and the mixture was
stirred for 2 minutes at the speed of 100 rpm. In the
second stage organic flocculants were added and the
mixture was stirred for 5 minutes at the speed of 50

incintd de iradiere. Debitul dozei de electroni accelerati a
fost fixat la 2,4 kGy/min in scopul de a acumula doze
cuprinseintre 2 kGy, 2,5 kGy si 3 kGy [6-10].

Pentru materialele polimerice obtinute s-au
determinat urmatoarele caracteristici: 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,) s-au
determinat pe baza reactiei de bromurare a dublei legaturi
[11]. Vascozitatea intrinseca (n,,) si coeficientul de
liniaritate (k,) s-au determinat prin metoda
vascozimetrica, utilizand vascozimetrul Hoppler BH-2 [11].

Teste de floculare

n multe cazuri, floculantii organici sunt utilizati ca
adjuvanti de coagulare Tmpreuna cu floculantii
anorganici (Al,(SO,),, FeSO, si Ca(OH),). Cu scopul de a
demonstra eficienta de epurare a floculantilor obtinuti
prin iradiere cu electroni accelerati, s-au experimentat
diverse tratamente de epurare cu ajutorul floculantilor
anorganici prin comparatie cu diverse tratamente
combinate de floculanti anorganici si floculanti
organici.

Pentru tratarea apelor reziduale reale, interesul
nostru a fost indreptat asupra urmatorilor indicatori de
calitate stabiliti de normativul NPTA-002/2002
(normativ prin care sunt stabilite conditiile de evacuare
a apelor uzate in sistemul de canalizare urban): materii
in suspensie (MS, mg - dm”), substante grase (substante
extractibile cu eter de petrol) (SG, mg - dm~), consumul
chimic de oxigen, metoda cu permanganat de potasiu
(CCO-Mn, mg O, - dm”) si consumul biochimic de
oxigen, (COD in mgO, - dm”). Studiile de floculare au
fost efectuate pe ape reziduale provenite de la o fabrica
de ulei vegetal si margarina, la temperatura camerei
(20-25°C), prin metoda standard de jar-test [12, 13]. Au
fost utilizate pahare de laborator de capacitate de 1000
ml, fiecare echipat cu agitator cu viteza variabila (0-100
rpm). Procedura de lucru a fost urmatoarea: in vasele
de testare s-au addugat 500 ml de ap3 reziduald. Tn
prima etapda s-au adaugat cantitati controlate de
floculanti anorganici, iar amestecul a fost agitat timp de
2 minute la viteza de 100 rpm. in a doua etapd s-au
adaugat floculantii organici, iar amestecul astfel
obtinut a maifost agitat timp de 5 minute la viteza de 50
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rpm. After that, the agitator was subsequently stopped
and the wastewater was allowed to settle for 1 h. A
measured volume of samples from each beaker
(wastewater with and without polymeric flocculants)
was taken to determine the following parameters: total
suspended solids (STAS 6953-81), fatty matter (STAS
7587-66), chemical oxygen demand (STAS 6594-82)
and biochemical oxygen demand (STAS 6560-82).

RESULTS AND DISCUSSIONS

Characterization of AMD-AA Flocculants

Polyelectrolytes' water solubility and flocculation
ability are strictly related to their physical and chemical
characteristics such as: conversion coefficient (C),
residual monomer concentration (M,), intrinsic
viscosity (n,,) and linearity coefficient expressed by
Huggins' constant (k). Conversion coefficient (C), is the
first important parameter in desired polyelectrolyte
characterization and it is 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 well known
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 with good water solubility. Regarding
the linearity constant, k,, we aim to obtain subunit
values because only in this case water solubility and a
high flocculation capability are ensured.
Polyelectrolyte residual monomer concentration, M,
has to be less than 0.05% 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/Laccording to the legislation.

Table 1 shows the chemical composition and the
reaction conditions for obtaining flocculants by
electron beamirradiation.

Table 2 shows the chemical characteristics of
flocculants obtained by electron beam irradiation and
used inflocculation studies.
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rpm. Dupa aceea, agitatorul a fost oprit, iar apele uzate
astfel tratate au fost Iasate Tn repaus timp de 1 ora. Din
fiecare pahar s-au luat cantitati masurate de apa tratata
(cu si fara floculanti polimerici) pentru determinarea
parametrilor: materii in suspensie (STAS 6953-81),
substante grase (STAS 7587-66), consum chimic de
oxigen (STAS 6594-82) si consum biochimic de oxigen
(STAS 6560-82).

REZULTATE SI DISCUTII

Caracterizarea materialelor polimerice floculante

Solubilitatea Tn apa si capacitatea de floculare sau
de adjuvant de coagulare ale polielectrolitilor sunt
strict legate de caracteristicile fizico-chimice ale
acestora, si anume: coeficientul de conversie (C),
concentratia de monomer rezidual (M,), vascozitatea
intrinsecd (n,,,) si coeficientul de liniaritate exprimat cu
ajutorul constantei lui Huggins (k,). Coeficientul de
conversie, C, este primul parametru important prin
care caracterizam polielectrolitul pe care dorim sa-|
realizam si trebuie sa fie mai mare de 90%. Un
coeficient de conversie mare este echivalent cu o
eficienta ridicata de transformare a monomerilor in
procesul de polimerizare si o reducere substantiala a
concentratiei de monomer rezidual, M.. Acesta este un
aspect deosebit de important, cunoscuta fiind
toxicitatea acrilamidei in stare de monomer. Pentru
vascozitateaintrinseca, n,,,, dorim sd obtinemvalori > 6
dl/g, acest lucru insemnand obtinerea unui polimer
liniar, fara ramificatii, ce prezinta o buna solubilitate in
apa. In ceea ce priveste constanta de liniaritate, k,,
urmarim ca aceasta sa prezinte valori subunitare
deoarece numai atunci sunt asigurate solubilitatea si
capacitatea ridicata de floculare. Concentratia de
monomer rezidual M, trebuie sd 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.

n Tabelul 1 sunt prezentate compozitia chimic3 si
conditiile de reactie pentru obtinerea floculantilor prin
iradiere cu electroniaccelerati.

Tn Tabelul 2 sunt prezentate caracteristice chimice
ale floculantilor obtinuti si utlizatiin testele de floculare.
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Table 1: Chemical composition and the reaction conditions
for flocculants obtaining by electron beam irradiation
Tabelul 1: Compozitia chimica si conditiile de reactie pentru obtinerea
floculantilor prin iradiere cu electroni accelerati

F-1

3 kGy

3 kGy

Table 2: Chemical characteristics of flocculants
Tabelul 2: Caracteristicile fizico-chimice ale floculantilor utilizati in teste

97.07

Results Obtained in Flocculation Tests

The tested waste water is a part of easily loaded
waste water, featuring not very high values for quality
indicators: suspended solids (TSS: 74 mg - dm?),
chemical oxygen demand by potassium permanganate
method (CCO-Mn: 191,9 mg O, - dm?), biochemical
oxygen demand (BOD: 80 mg O, - dm™), but very high
values of fatty matter (substances extractible with
petroleum ether) (FM: 243 mg - dm?). All these existing
substances in waste water (especially fatty matter)
form colloidal systems (liquid-solid heterogeneous
systems, the dispersed particle diameteris lessthan 0.1
mm) which are generally stable systems, difficult or
even impossible to separate by sedimentation. For
these types of wastewater, the most commonly used
inorganic flocculants are: ferrous sulphate (FeSO,
7H,0) and aluminium sulphate (AL(SO,), - 18H,0), each
in combination with calcium hydroxide (Ca (OH) 2). The
role of calcium hydroxide is to accelerate the formation
of agglomerates and settling of the formed precipitate.

Rezultate obtinutein testele de floculare

Apa reziduald testata face parte din categoria
apelor usor incarcate, prezentand valori nu foarte
ridicate pentru indicatorii de calitate determinati:
materii in suspensie (MS: 74 mg - dm”), consum chimic
de oxigen, metoda cu permanganat de potasiu (CCO-
Mn: 191,9 mg O, - dm?), consum biochimic de oxigen
(COD: 80 mgO, - dm?), dar valori foarte ridicate pentru
substante grase (substante extractibile cu eter de
petrol) (SG: 243 mg - dm”). Toate aceste substante
existente in apa de tratat (si in special substantele
grase) formeaza sisteme coloidale (sisteme eterogene
lichid-solid, in care diametrul particulelor dispersate
este mai mic decat 0,1 um), care, in general, sunt
sisteme stabile, greu sau chiar imposibil de separat prin
sedimentare. Pentru aceste tipuri de ape uzate,
floculantii anorganici cel mai des utilizati sunt: sulfatul
feros (FeSO,-7H,0) si sulfatul de aluminiu
(AlL,(S0O,),-18H20), fiecare in combinatie cu hidroxidul
de calciu (Ca(OH),). Rolul hidroxidului de calciu este
aceladeaaccelera procesul de formare al flocoanelor si
de decantare a precipitatului format. Acesta este
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This was the reason why we tested both classic
treatments:

e treatment called classic 1 (TC-1): Al(SO,),
together with Ca(OH),.

* treatment called classic 2 (TC-2): Fe(SO,)
together with Ca(OH),.

To highlight the efficiency of flocculants obtained
by accelerated electron irradiation, we treated
wastewater samplesin parallel by two methods:

e with inorganic flocculants ((AL(SO,), FeSO,
and Ca(OH),): TC-1and TC-2;

e with inorganic flocculants together with
organicflocculants (based on AMD/AA): TC-1+F1 (or F2,
F3andF4)and TC-2+F1 (orF2,F3andF4).

Table 3 presents the treatment types used in our
study for wastewater treatment.

motivul pentru care am testat cele doua sisteme clasice
de epurare:

» tratamentclasic1(TC-1): Al(SO,),impreuna cu
Ca(OH),;

 tratament clasic 2 (TC-2): Fe(SO,) impreuna cu
Ca(OH),.

Pentru evidentierea eficientei floculantilor
obtinuti prin iradiere cu electroni accelerati, am tratat
in paralel probe de apa uzata prin doud metode:

e cu floculanti anorganici ((Al,(SO,),, FeSO, si
Ca(OH),): TC-15i TC-2;

 cu floculanti anorganici impreuna cu floculanti
organici (pe baza de AMD/AA): TC-1+F1 (respectiv F2,
F3siF4)siTC-2+F1 (respectivF2, F3siF4).

Tn Tabelul 3 sunt prezentate tipurile de tratamente
utilizate pentru tratarea probelor de apa uzata.

Table 3: Wastewater treatment types used in the study
Tabelul 3: Tipuri de tratamente utilizate in studiu

TC-1

TC-1+F-1

TC-1+F-3

TC-2+F-1

TC-2+F-3

The results of conventional treatment application
show that classic treatment TC-2 is more efficient than
classic treatment TC-1. Thus, TSS are reduced by only
6.75% by applying TC-1 treatment, while by applying
treatment TC-2 they are reduced by 18.91%. The results
regarding CCO-Mn obtained by applying conventional
treatments are 32.49% by applying TC-1 and 49.17% by
applying TC-2. BOD quality indicator is less sensitive to
conventional treatments, 0.37% by applying TC-1 and
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Rezultatele aplicarii tratamentelor clasice arata ca
tratamentul clasic TC-2 este mult mai eficient decat
tratamentul clasic TC-1. Astfel, MS sunt reduse cu
6,75% Tn urma utilizarii tratamentului TC-1 sicu 18,91%
in urma utilizarii tratamentului TC-2. CCO-Mn este
redus cu 32,49% dupa utilizarea TC-1 si cu 49,17% dupa
utilizarea TC-2. COD este mai putin sensibil la
tratamentele conventionale, scazand cu 0,37% Tn cazul
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5.75% by applying TC-2. The most sensitive parameter
to classical treatments is substances extractible with
petroleum ether, 34.15% by applying classic 1 and
48.15% by applying classic 2.

From Figure 1 we cannot observe significant
changes in terms of suspended solids, TSS removal
after classical treatments application. A significant
enhancement was obtained when the organic
flocculant was added, especially when flocculant F-4
was used. The latter has the best physical and chemical
properties: C_(%)=100%, n,,, (dl/g)=9.31dl/g, k,=0.19
and M *10° (%) = 0. Also, note that although between
flocculants F-3 and F-4 there are very small differences
regarding only n,,. andk,, flocculant F-4 proved twice as
effective in reducing suspended solids.

utilizarii TC-1 si cu 5,75% in cazul utilizarii TC-2. SG sunt
reduse cu 34,15% in cazul aplicarii TC-1 si cu 48,15% in
urma aplicarii TC-2.

Din Figura 1 se observa ca tratamentele clasice nu
aduc modificari semnificative indicatorului materiei in
suspensie, MS. O modificare semnificativa s-a obtinut
atunci cand s-au utilizat floculantii organici si in special
in cazul folosirii floculantului F-4. Acesta din urma are
cele mai bune proprietati fizico-chimice: C,_ (%) = 100%,
N, (d1/g) = 9,31 dl/g, k, = 0,19 si M, *10” (%) = 0. De
asemenea, se observa ca, desi intre floculantii F-3 si F-4
sunt diferente foarte mici numaiin ceea ce privesten,,.
si k,, floculantul F-4 s-a dovedit a fi de doud ori mai
eficientinreducerea materiilorin suspensie.

804

DTC1 + F1 (F-2, F-3, F-4)
OTC2 + F-1 (F-2, F-3, F-4)

70+

60+

50

40

30

Total suspended solids, mg/l
Materii in suspensie, mg/t

20

10

raw water
apa bruta

TC

TC+A-1

TC+FI-2 TC+A-3 TC+A-4

Treatment type

Tip tratament utiliz at

Figure 1. “Total suspended solids” parameter according to the type of treatment applied
Figura 1. Parametrul "materii in suspensie" in functie de tipul de tratament aplicat

The quality indicator called chemical oxygen
demand, CCO-Mn, is 40% lower after classic treatment
application. However, the application of a combined
treatment based on inorganic and organic flocculants,
obtained by EB irradiation, raises organic substances
reduction efficiency over 70%. As it can be seen from
Figure 2, the most effective treatment to reduce CCO-
Mn is based on the TC-1 toghether with organic
flocculant F-1. The latter has the following physico-
chemical characteristics: C_ (%) = 97.07%, n,,, (dl/g) =
6.85 dl/g, k, = 0.3 and M *10° (%) = 4.97; it was
deliberately chosen as having more modest properties
thanthe otherthree usedin experiments.

Indicatorul consum chimic de oxigen, CCO-Mn, este
cu 40% mai mic dupé aplicarea tratamentului clasic. insa
aplicarea unui tratament combinat pe baza de floculanti
anorganici si organici obtinuti prin iradiere cu EA ridica
eficienta de reducere a substantelor organice la peste
70%. Asa cum se poate vedea din Figura 2, cel mai
eficient tratament de reducere a indicatorului CCO-Mn
este cel in care s-a utilizat TC-1 alaturi de floculantul F-1.
Acesta din urma are urmatoarele caracteristici fizico-
chimice: C_(%) =97,07%, n,. (dl/g) =6,85dl/g, k,=0,3 si
M,*10” (%) = 4,97, fiind in mod deliberat ales ca fiind cu
proprietati mai modeste fata de ceilalti trei utilizati in
experimente.
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Figure 2. "Chemical oxygen demand, CCO-Mn" parameter according to the type of treatment applied
Figura 2. Parametrul "consumul chimic de oxigen, CCO-Mn" in functie de tipul de tratament aplicat

Regarding biochemical oxygen demand quality
indicator BOD, Figure 3 shows that it is not improved
after applying any of the two classic treatments. Only
the combined use of TC-2 together with flocculant F-1
determines a reduction by almost 50% of BOD. This
result indicates that flocculant F-1 is the best to reduce
the load of raw water by organic substances.

Tn ceea ce priveste indicatorul consum biochimic
de oxigen (CBO,), Figura 3 arata ca acesta nu este deloc
imbunatatit dupa aplicarea niciunuia dintre cele douad
tratamente clasice. Numai in cazul utilizarii combinate
a TC-2 si a floculantului F-1 s-a constatat o reducere cu
aproape 50% a indicatorului CBO.. Acest rezultat indica
faptul ca polimerul nr. 1 este cel mai bun pentru
reducereaincarcarii cu substante organice a apeibrute.

OTCA + F-1 (F-2, F-3, F-4)
0TC2 + F-1 (F2, F-3, F-4)

Biochemical oxygen demand, mg/l
Consumul biochimic de oxigen, mg/t

raw water T TC+FI1 TC+A-2  TC+F-3 TC+R-4

apa bruta

Treatment type

Tip tratament utiliz at

Figure 3. "Biochemical oxygen demand" parameter according to the type of treatment applied

Figura 3. Parametrul "consumul biochimic de oxigen
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Figure 4. "Fatty matter" parameter according to the type of treatment applied

na

Figura 4. Parametrul "substante grase" in functie de tipul de tratament aplicat

Figure 4 shows that although quality indicator
called substances extractible with petroleum ether,
FM, is the most difficult to bring to the value
established by law, in our case it was the most sensitive
to the combined treatment based on inorganic and
organic flocculants. The most efficient treatment
proved to be the one in which TC-2 with flocculant F-4
was used. The physico-chemical properties of the latter
are C_(%) = 100%, n,.. (dl/g) =9.31 dl/g, k, = 0.19 and
M, *10° (%) = 0 and it has been considered the best in
terms of its characteristics. Applying this combined
treatment led to a 90% reduction of the fatty matter
guality indicator.

CONCLUSIONS

The role of inorganic flocculants (obtained by EB
irradiation) to induce an advanced coagulation process
and thus to fit the quality indicators of wastewater
within the limits imposed by legislation was proved by
experiments on wastewater from an edible oil plant.
Our research results demonstrated that flocculants
with the same conversion coefficient CC, and residual
monomer concentration M, but different intrinsic
viscosity n,, and Huggins' constant k, give different

Figura 4 arata ca, desi indicatorul de calitate
substante extractibile cu eter de petrol, SG, este cel mai
greu de adus la valoarea stabilita de legislatia in
vigoare, a fost in cazul nostru cel mai sensibil la
aplicarea tratamentului combinat de floculanti
anorganici si organici. Cel mai eficient tratament s-a
dovedit a fi cel in care s-a utilizat TC-2 alaturi de
polielectrolitul F-4. Caracteristicile fizico-chimice ale
acestuia din urma sunt C_(%) = 100%, n,,, (dl/g) = 9,31
dl/g, k,=0,19 si M. *10” (%) = 0, acesta fiind considerat
cel mai bun polielectrolit din punctul de vedere al
caracteristicilor. Aplicarea acestui tratament combinat
a condus la o reducere de 90% a indicatorului de
calitate substante grase.

CONCLUZII

Rolul floculantilor organici (obtinuti prin iradiere
cu EA) de a induce un proces de coagulare avansata si
astfel de a incadra indicatorii de calitate ai apelor
reziduale in limitele impuse de legislatia in vigoare a
fost dovedit de catre experimentele efectuate pe o apa
reziduala provenita de la o fabrica de ulei comestibil.
Rezultatele demonstreaza ca floculanti cu acelasi
coeficient de conversie, CC si acelasi procent de
monomer rezidual M, dar cu valori diferite pentru
vascozitatea intrinsecd n,,, si constanta de liniaritate k,,,
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results for the same waste water quality indicators.
After applying the classical treatment (TC-1 or TC-2) it
was noticed that none of them has managed to
perform a significant reduction of waste water quality
indicators under discussion. But the combined use of
the classic treatment TC-2 together with organic
flocculants F-4 and F-1 achieve a significant reduction
in three of the four quality indicators under discussion.
Thus, for reduction of suspended solids quality
indicator, the most effective treatment was the one in
which the organic flocculant F-4 was used along with
classic TC-2. The most efficient treatment for organic
substances reduction was found to be the one based on
the combination of flocculant F-1 with each of the two
classical treatments, TC-1 for reduction of chemical
oxygen demand (COD-Mn) and TC-2 for biochemical
oxygen (BOD) reduction, respectively. From our past
experience, the most difficult to comply with the limits
of law is the indicator of fatty matter. None of the
conventional treatments cannot achieve its reduction,
but all combined treatments were shown to be highly
efficient. The best result was obtained using classic
treatment TC-2 together with flocculant F-4.

For industrial waste water treatment, the
acrylamide-acrylic acid flocculants are used in the
range of 4 to 8 g per 1 m’ of waste water. A vegetable oil
and margarine plant, which processes 100.000.000 kg
per year of sunflower oil, produces about 1,260,000 m’
per year waste water. The required quantity of organic
flocculants (the acrylamide-acrylic acid copolymer) for
remediation of waste water in this plant is in the range
of 5,040-10,080 kg per year. Using this technology, this
guantity can by achievedin avery short time span, from
2.8hto5.6h.
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ACRYLONITRILE RUBBER

INFLUENTA MONTMORILONITULUI ASUPRA PROPRIETATILOR FIZICO-MECANICE ALE CAUCIUCULUI
BUTADIEN-CO-ACRILONITRIL

Maria FICAI", Ana STAN?, Mihai GEORGESCU’, Mihaela VILSAN', Dana GURAU'

! National Research and Development Institute for Textiles and Leather — Leather and Footwear Research Institute, 93 lon Minulescu St.,
Bucharest, Romania, icpi@icpi.ro

? “Elie Carafoli” National Institute of Aerospace Research, 220 luliu Maniu Blvd., Bucharest, Romania, anastan@incas.ro

THE INFLUENCE OF MONTMORILLONITE ON PHYSICAL-MECHANICAL PROPERTIES OF BUTADIENE-CO-ACRYLONITRILE RUBBER

ABSTRACT. The purpose of adding the commercial Cloisite 93A montmorillonite (clay modified with quaternary ammonium salt) in butadiene-co-acrylonitrile
elastomer is to optimize physical and mechanical properties of the latter. Polymer composites were developed on a semi-industrial roll with strict observance of
technological formulation and operating mode. To obtain maximum performance, an adequate dispersion of montmorillonite needs to be ensured in the elastomer
mass. From composites samples were taken and subjected to physical and mechanical tests and from vulcanized samples immersions were done in different
solvents to determine areas of use. Optimum curing times were determined by rheological analysis, using Monsanto rheometer (to determine temperature and the
optimum curing time), blends were vulcanized in electric press (depending on the results obtained from rheogram analysis) and subjected to physico-mechanical
tests (in normal state and in accelerated aging state) on a Teba dynamometer from Timisoara.

KEY WORDS: montmorillonite, butadiene-co-acrylonitrile rubber, physical-mechanical properties.

INFLUENTA MONTMORILONITULUI ASUPRA PROPRIETI:\]'ILOR FIZICO-MECANICE ALE CAUCIUCULUI BUTADIEN-CO-ACRILONITRIL

REZUMAT. Addugarea montmorilonitului cu denumirea comerciald Cloisite 93A (argild modificata cu sare cuaternard de amoniu) in elastomerul butadien-co-
acrilonitril are ca scop optimizarea proprietdtilor fizico-mecanice a acestuia din urma. Compozitele polimerice au fost realizate pe un valt semi-industrial cu
respectarea stricta a retetei tehnologice si a modului de operare. Pentru a obtine performante maxime, trebuie sa se asigure o dispersare adecvata a
montmorilonitului in masa elastomerului. Din compozitele realizate s-au prelevat probe care au fost supuse incercarilor fizico-mecanice si din probele vulcanizate s-
au efectuat imersii in diferiti solventi pentru stabilirea domeniilor de utilizare. Timpii de vulcanizare optimi s-au determinat prin analiza reologicd, cu ajutorul
reometrului Monsanto (pentru stabilirea temperaturii si timpului optim de vulcanizare), amestecurile au fost vulcanizate in presa electrica cu platane (in functie de
rezultatele obtinute din analiza reogramelor) si testate fizico-mecanic (stare normala siimbatranire acceleratd) pe un dinamometru de tip Teba Timisoara.

CUVINTE CHEIE: montmorilonit, cauciuc butadien-co-acrilonitril, proprietati fizico-mecanice.

L'INFLUENCE DE LA MONTMORILLONITE SUR LES PROPRIETES PHYSICO-MECANIQUES DU CAOUTCHOUC BUTADIENE-CO-ACRYLONITRILE

RESUME. En ajoutant de la montmorillonite commerciale Cloisite 93A (argile modifiée avec du sel d'ammonium quaternaire) a I'élastomére butadiéne-co-
acrylonitrile on peut optimiser les propriétés physiques et mécaniques de ce dernier. Les composites polyméres ont été développés sur un rouleau semi-industriel
en respectant strictement la recette technologique et le mode de fonctionnement. Pour obtenir des performances maximales, on doit assurer une dispersion
adéquate de la montmorillonite dans la masse élastomére. A partir des composites on a prélevé des échantillons qui ont été soumis aux essais physiques et
mécaniques et les échantillons vulcanisés ont été immergés dans différents solvants afin de déterminer les domaines d'utilisation. Les meilleurs temps de
vulcanisation ont été déterminés par analyse rhéologique, en utilisant le rhéomeétre Monsanto (pour déterminer la température et le meilleur temps de
vulcanisation), les mixtures ont été vulcanisés dans la presse électrique (en fonction des résultats obtenus par I'analyse rhéologique) et soumises aux essais physico-
mécaniques (état normal et vieillissement accéléré) sur un dynamomeétre type Teba Timisoara.

MOTS CLES: montmorillonite, caoutchouc butadiéne-co-acrylonitrile, propriétés physiques et mécaniques.

INTRODUCTION

The use of rubber blends is widespread, with the
purpose of obtaining balanced quality/price
properties, which an elastomer cannot offer by itself
[1]. Adding mineral particles (carbon black, silica,
mineral clays) to an elastomer has the effect of
optimizing mechanical properties of the latter [2].

INTRODUCERE

Utilizarea amestecurilor de cauciuc este larg
raspandita, scopul fiind obtinerea unor proprietati
echilibrate calitate/pret, pe care un elastomer de sine
statator nu-l poate oferi [1]. Adaugarea particulelor de
naturd minerala (negru de fum, silice, argile minerale)
intr-un elastomer are ca efect optimizarea proprietatilor
mecanice a celuidinurma[2].

" Correspondence to: Maria FICAI, National Research and Development Institute for Textiles and Leather — Leather and Footwear Research Institute, 93 lon

Minulescu St., Bucharest, Romania, icpi@icpi.ro
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The morphology of the reinforcing agent, particle
size, structure and particularly the specific chemical
surface area have a strong influence on the
performances of the charged material [3].

Interactions leading to adsorption of polymer
chains to the surface of particles can be either Van der
Waals, or chemical interactions, by directly establishing
weak links among elastomer molecules and the active
surface of the particle or indirectly, by introducing a
coupling agent into the reaction environment, namely
difunctional molecules capable of creating a bridge
between mineral particles and elastomer [4].

In the case of composites and layered silicate
polymer nanocomposites, remarkable properties are
obtained at a much lower volumetric ratio of
reinforcing agent compared to conventional composite
materials [5].

Butadiene-co-acrylonitrile rubber (NBR) is the
elastomer used in manufacturing products with
remarkable features regarding oils, gasoline, thermal
stability, low abrasion and gas permeability [6].

Montmorillonite is a mineral clay with sandwich
2:1 structure (minerals from smectite class) consisting
of an octahedral layer inserted between two
tetrahedral layers (Figure 1) [7].

O Al Fe, Mg, Li

Morfologia agentului de ranforsare, dimensiunea
particulei, structura si, in principal, aria suprafetei
chimice specifice au o influenta puternica asupra
performantelor materialuluisarjat [3].

Interactiunile care conduc la adsorbtia lanturilor
polimerice pe suprafata particulelor pot fi de tip Van der
Waals, sau de natura chimica, prin stabilirea directa de
legaturi slabe Tntre moleculele de elastomer si suprafata
activa a particulei sau indirect, prin introducerea in
mediul de reactie a unui agent de cuplare care reprezinta
molecule bifunctionale capabile sa creeze o punte intre
particulele minerale sielastomer [4].

n cazul compozitelor si nanocompozitelor de tip
polimer-silicat stratificat, proprietati remarcabile se
ating la un raport volumetric mult mai mic de agent de
ranforsare in comparatie cu materialele compozite
conventionale [5].

Cauciucul butadien-co-acrilonitril (NBR) este
elastomerul care se utilizeaza la fabricarea unor
produse cu insusiri deosebite privind rezistenta la
uleiuri, benzine, termostabilitate, o abraziune si o
permeabilitate pentru gaze redusa [6].

Montmorilonitul este o argila mineralda cu
structura tip sandwich 2:1 (minerale din clasa
smectitelor) ce consta dintr-un strat octaedric introdus
intre doua straturi tetraedrice (Figura 1) [7].

®on
@

@ Li, Na, Rb, Cs

Exchangeable cations
Cationi interschimbabilt

d' h .mlh._
—— Tetrahedral
Tetraedru
N\ 7 oy

«—— Octahedral
Octaedru

at— Tetrahedral

Tetraedru

Figure 1. Structure of mineral clay 2:1 [7]
Figura 1. Structura argilei minerale de tip 2:1 [7]
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The thickness of a layer is approximately 1 nm,
while the lateral sizes vary from 20 nm to approximately
afew microns (Figure 2).

20nm-1 um

Grosimea unui strat este de aproximativ 1 nm, in
timp ce dimensiunile laterale variaza de la 20 nm pana
la aproximativ cativa microni (Figura 2).

i ~—— 41,0, MgO
-

ions of Na+ L.,'+ Caz+ Ki
El 1 ’

ioni de

Figure 2. Structure of mineral clay (smectite) 2:1 [7]
Figura 2. Structura argilei minerale (smectita) de tipul 2:1 [7]

Agglomeration of silicate layers leads to the
occurrence of Van der Waals links between layers; this
area is called inter-layer area or gallery. Isomorphic
substitutions in the silicate layers (for instance, AI*" is
replaced by Mg” or Fe™) generate a negative charge
which is counterbalanced by cations in the space
between layers. Usually, cations in the gallery are Na“ or
K’, which can be exchanged for various organic cations
such as alkylammonium. Organic cations reduce the
energy of the silicate surface and improve wettability
with the polymer matrix, which increases compatibility
of silicate with the polymer. Organic cations can
possess various functional groups which react with the
polymer to improve adhesion of inorganic phase with
polymer matrix.

EXPERIMENTAL

Experiments for obtaining composites based on
butadiene-co-acrylonitrile rubber with montmorillonite
and auxiliary materials were carried out on a high
capacity roll with temperature adjustment and blend
capacity of approx. 50 Kg.

Materials

a) Butadiene-acrylonitrile rubber (NBR) with the
following properties: acrylonitrile content of 34%,
Mooney (100°) viscosity 3243, density 0.98 g/cm’.

b) Precipitated calcium carbonate used as inert

Revista de Pielarie Incaltaminte 11 (2011) 4

Aglomerarea straturilor silicatului conduce la
aparitia unor legaturi Van der Waals intre straturi, zona
aceasta fiind numita zona dintre staturi sau galerie.
Substitutiile izomorfe din straturile silicatului (de
exemplu, AI*" este inlocuit de Mg™ sau Fe™’) genereazd o
incdrcare negativa ce este contrabalansata de cationii
din spatiul dintre straturi. De obicei cationii din galerie
sunt cei de Na' sau K', ce pot fi schimbati cu diversi
cationi organici precum alchilamoniul. Cationii organici
micsoreazd energia suprafetei silicatice si imbunatatesc
umectabilitatea cu matricea polimera, acest lucru
marind compatibilitatea silicatului cu polimerul. Cationii
organici pot sa detind diverse grupari functionale ce
reactioneaza cu polimerul in vederea Tmbunatatirii
adeziuniifazeianorganice cu matricea polimera.

PARTEA EXPERIMENTALA

Experimentarile pentru realizarea compozitelor
pe bazd de cauciuc butadien-co-acrilonitril cu
montmorilonit si materialele auxiliare s-au realizat pe
un valt cu capacitate mare, cu posibilitate de reglare a
temperaturii, cu capacitatea de amestec de cca. 50 Kg.

Materiale

a) Cauciuc butadien-acrilonitril (NBR) cu
urmatoarele proprietdti: continut acrilonitril 34%,
vascozitate Mooney (100°) 3243, densitate 0,98 g/cm’.

b) Carbonat de calciu precipitat ca agent de
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reinforcing agent as well as active reinforcing agents:
montmorillonite commercially named Cloisite 93, a
mineral clay of treated silicate type, of nanometric
sizes, with layered structure having specific density of
1.8-2.0g/cm’.

c¢) Vulcanization activators: precipitated zinc oxide
ZnO (inorganic activator) with density of 5.5 (g/cm’),
specific or active surface of 45-55 m’/g and stearin
(organic activator) with the following properties:
saponification value of 200 mg KOH /g-min, ester
number of 5 mg KOH/g-max, and humidity of 0.5%.

d) Vulcanization accelerators Vulcacit Th
(tetramethylthiuram disulphide) — is an ultra-fast
accelerator and has the following characteristics and
properties: density 1.40 g/cm’, melting point <146°C.
Vulcacit D (diphenyl guanidine) —is a slow vulcanization
accelerator with the following typical properties:
density 1.19 g/cm’, melting point >145°C.

e) Antioxidants: N-isopropyl-N'-phenyl-p-
phenylendiamine (IPPD) with density of 1.1 g/cm’,
freezing point<76.5°C.

f) Vulcanization agent: sulfur.

g) Organic plasticizer.

Method

Polymeric composites based on butadiene-co-
acrylonitrile rubber reinforced with montmorillonite
filler were processed on a semi-industrial roll with
processing capacity of 50 Kg, in the presence of
activators and other necessary ingredients for rubber
blends processed by vulcanization.

The specific parameters of the homogenization
process are as follows:

e Cylinderrotational speed: 24 r/min.;

e Temperature of rolls: front roll: 40+5°C and
backroll: 35+5°C.

The steps of processing butadiene-co-acrylonitrile
rubber compounds with montmorillonite are
presented below:

e Rubber is introduced on the roll (2-5 mm) and
itis stirred until it becomes easy to process;

e ZnOandstearinare added;

» Technical grade CaCO,, paraffin oil, and
montmorillonite are added and it is stirred until the

ranforsare precum si agenti de ranforsare activi:
montmorilonit cu denumirea comerciala Cloisite 93, o
argila minerald de tip silicat tratat, de dimensiuni
nanometrice, cu structurd in straturi si cu densitatea
specificide 1,8-2,0g/cm’.

c) Activatori de vulcanizare: oxid de zinc precipitat
ZnO (activator anorganic) cu densitatea de 5,5 (g/cm’),
cu suprafatd specificd sau activd de 45-55 m’/g si
stearina (activator organic) cu urmatoarele proprietati:
valoarea de saponificare de 200 mg KOH /g-min, indice
de esterificare 5 mg KOH/g-max si umiditate de 0,5%.

d) Acceleratori de vulcanizare Vulcacit Th
(disulfura de tetrametiltiuram) — un accelerator ultra-
rapid cu urmatoarele caracteristici si proprietati:
densitate 1,40 g/cm’, punct de topire <146°C. Vulcacit
D (difenil guanidind) — un accelerator lent de
vulcanizare cu urmatoarele proprietati specifice:
densitate 1,19 g/cm’, punct de topire >145°C.

e) Antioxidanti: N-izopropil-N'-fenil-p-
fenilendiamind (IPPD) cu densitatea de 1,1 g/cm’,
punct de congelare <76.5°C.

f) Agent de vulcanizare: sulf

g) Plastifiant organic.

Metoda

Compozitele polimerice pe baza de cauciuc
butadien-co-acrilonitril ranforsat cu sarja de tip
montmorilonit au fost prelucrate pe un valt semi-
industrial cu capacitatea de prelucrare 50 Kg, in
prezenta activatorilor si a altor ingrediente necesare
amestecurilor de cauciuc procesate prin vulcanizare.

Parametrii specifici procesului de omogenizare
sunt urmatorii:

« Vitezaderotatieacilindrilor: 24 r/min.;

e Temperatura rolelor valtului: rola din fata:
40+5°Csiroladinspate: 35+5°C.

Modul de lucru pe valt la realizarea compozitelor
pe baza de cauciuc butadien-co-acrilonitril cu
montmorilonit este urmatorul:

e Se introduce cauciucul pe valtul strans (2-5
mm) si se amesteca pana devine usor de prelucrat;

e SeadaugaZnOsistearing;

e Se adaugd CaCoO, tehnic, uleiul parafinic,
montmorilonitul si se amesteca pana cand amestecul
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blend becomes completely homogenous at the
temperature of 40°C;

e IPPDantioxidant+ polyethylene glycol (PEG 4000)
are added and the blend is cut until homogenization;

* Roll temperature is lowered to room
temperature and sulfur as vulcanization agentis added,
together with vulcanization accelerators Vulcacit Th
(tetramethylthiuram disulphide) and Vulcacit D
(diphenyl guanidine), and the blend is refined.

Order of introducing materials and processing
time of composites obtained are presented in Table 1.

devine perfect omogen la temperatura de 40°C;

* Se adauga antioxidantul IPPD + polietilenglicol
(PEG 4000) si se taie amestecul pana laomogenizare;

e Se scade temperatura valtului la temperatura
camerei si se adauga sulf ca agent de vulcanizare si
acceleratorii de vulcanizare Vulcacit Th (disulfura de
tetrametiltiuram) si Vulcacit D (difenil guanidinad) si se
rafineaza.

Ordinea de introducere a materialelor si timpii de
prelucrare pe valt a compozitelor realizate sunt
prezentate in Tabelul 1.

Table 1: Order and processing time for compounds based on
butadiene-co-acrylonitrile rubber reinforced with montmorillonite filler
Tabelul 1: Ordinea si timpii de prelucrare a compozitelor pe baza de cauciuc
butadien-co-acrilonitril ranforsat cu sarja de tip montmorilonit

1. ol 35
Cauciuc

CaCO; + paraffin oil + montmorillonite
CaCO,+ ulei parafinic + montmorilonit

3. 30-35

Sulfur + Vulcanization accelerator s Vulcacit Th and D
5. . . . . 14
Sulf + Acceleratorii de vulcanizare Vulcacit Th si D

7 Total 111-119

Experiments were conducted by varying the
amount of montmorillonite reinforcing agent (0-7% in
relation to elastomer quantity).

Obtaining samples for quality control of blend

In order to obtain plates to determine physical-
mechanical indicators (normal state and accelerated
ageing) and wear resistance, samples were taken from
the polymeric compounds obtained at semi-industrial
level, with the following dimensions:
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Experimentarile au fost realizate prin varierea
cantitatii de agent de ranforsare de tip montmorilonit
(0-7% raportat la cantitatea de elastomer).

Realizarea epruvetelor pentru controlul calitativ al
amestecului

Pentru a se obtine placi pentru determinarea
indicatorilor fizico-mecanici (stare normala si
imbatranire acceleratd) si a rezistentei la uzura s-au
prelevat probe din compozitele polimerice realizate
semi-industrial, la urmatoarele dimensiuni:
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e 150mmx150mmx2mm;

e 70mmx70mmx6mm.

Plates were obtained in an electric press, using the
method of compression at a temperature of 160°C and
time values depending on results obtained from
rheological analysis.

Stages and working conditions to obtain plates

e Pressing with 200 Pa pressure — depending on
rheological values (approximately 15 min);
e Cooling with pressure of 200 Pa—3 min.

Quality control of rubber plates reinforced with fillers

e Rheological indexes — temperature and
optimal vulcanization time are determined according
toSR1SO3417:1997;

e Physical-mechanicalindexes:

— normal state, determined according to SR
ISO37:2010;

— accelerated ageing 70°C x 168 h, SR ISO
188:2007;

e Determining behaviour to immersion in liquid
environment is determined according to SR EN I1SO
20344/2004.

RESULTS AND DISCUSSIONS

After a stabilization of compounds based on
butadiene-co-acrylonitrile rubber reinforced with
montmorillonite at room temperature, these were
subjected to physical-mechanical tests (normal state
and accelerated ageing).

e 150mmx150mmx2mm;

e 70mmx70mmx6mm.

Obtinerea placilor s-a realizat intr-o presa
electricd, prin metoda compresiei, intre platanele
acesteia, la o temperatura de 160°C si valori de timp in
functie de rezultatele obtinute in urma analizei valorilor
dinreograme.

Etapele si conditiile de lucru pentru realizarea pldcilor

e Presare cu presiunea de 200 Pa —in functie de
valorile reologice (aproximativ 15 min);
e Racire cu presiuneade 200 Pa—3 min.

Controlul calitativ al pldcilor din cauciuc ranforsat cu sarje

¢ Indici reologici — temperatura si timpul optim
de vulcanizare si se determinda conform SR ISO
3417:1997;
e Indicifizico-mecanici:
— stare normala si se determina conform SR
ISO37:2010;
— imbatranire accelerata 70°C x 168 h, SR I1SO
188:2007;
e Determinarea comportarii la imersie in medii
lichide se determina conform SREN 1SO 20344/2004.

REZULTATE Sl DISCUTII

Dupa o stabilizare a compozitelor pe baza de
cauciuc butadien-co-acrilonitrilic ranforsate cu
montmorilonit la temperatura camerei, acestea au fost
supuse incercarilor fizico-mecanice (stare normala si
imbatranire accelerata).
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Table 2: Butadiene-co-acrylonitrile rubber blends with montmorillonite as reinforcing agent
Tabelul 2: Amestecuri de cauciuc butadien-co-acrilonitril cu material de ranforsare de tip montmorilonit

Butadiene-co-acrylonitrile rubber
Cauciuc butadien-co-acrilonitril

Zinc oxide
Oxid de zinc

Montmorillonite
Montmorilonit

IPPD antioxidant
Antioxidant |PPD

Th accelerator
Accelerator Th

PEG 4000
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Table 3: Physical-mechanical characterization of butadiene-co-acrylonitrile
rubber blends reinforced with montmorillonite
Tabelul 3: Caracterizarea fizico-mecanicd a amestecurilor de cauciuc
butadien-co-acrilonitril ranforsate cu montmorilonit

Determining Shore A hardness, °Sh A

Determinarea duritdtii Shore A, °Sh A 47 47 50 52
SR ISO 7619-1:2010

100% modulus, N/mm?
Modul 100%, N/mmn? 0.81 0.83 1.4 1.7
ISO 37:2005

Elongation at break, % (a)

Alungire la rupere, % (a) 347 300 300 320
I1SO 37:2005

Tear strength, N/mm (a)
Rezistentd la sfdsiere, N/mm (a) 9.5 11.5 12.5 22.5
SR EN 12771:203
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Table 4: Accelerated ageing at 70°C X 168 h, ISO 188:2007
of butadiene-co-acrylonitrile rubber blends reinforced with montmorillonite
Tabelul 4: Tmbatranirea acceleratd la 70°C X 168 h, 1SO 188:2007
a amestecurilor de cauciuc butadien-co-acrilonitril ranforsate cu montmorilonit

Hardness, °Sh A (a)
Duritate, °Sh A (a) 47 49 52 54
SR ISO 7619-1:2004

100% modulus, N/mm?
Modul 100%, N/mm? 0,81 0,83 1,4 1,7
ISO 37:2005

Elongation at break, %
Alungire la rupere, % 347 300 300 320

1SO 37:2005
Rezistentd la sfdsiere, N/mm 10.5 12.5 18 23.5

Tear strength, N/mm
SREN 12771:2003

Elasticity, % (n)
Elasticitate, % (n) 19 19 12 12
1SO 46662:86
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Hardness, [*ShA]
Duritate, [*ShA]

Figura 3. Variatia duritatii in functie de continutul

Tear strength, [N/mm]
Rezistenta la sfdsiere, [N/mm]

in functie de continutul de montmorilonitraportat

Figure 5. Tear strength variation depending on

NMM 1 - does not contain montmorillonite
NMM 1 - nu contine montmorilonit

NMM 2 - contains 0.4 kg montmorillonite
NMM 2 - contine 0,4 kg montmorilonit
NMM 3 - contains 1.2 kg montmorillonite
NMM 3 - contine 1,2 kg montmorilonit
NMM 4 - contains 2.8 kg montmorillonite
NMM 4 - contine 2,8 kg montmorilonit
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Figure 3. Hardness variation depending on
the montmorillonite content in relation to

rubber quantity in normal state
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NMM 1 - does not contain montmorillonite
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Figure 6. Tear strength variation depending on
the montmorillonite content in relation to
rubber quantity, accelerated ageing 70°C x 168h

Figura 6. Variatia rezistentei la sfasiere in functie de

continutul de montmorilonit raportat la cantitatea
de cauciuc, la Tmbatranire accelerata 70°C x 168h
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Tables 2-4 and Figures 3-6 present formulations of
selected compounds based on butadiene-co-
acrylonitrile rubber and the results of physical-
mechanical tests after thermal processing.

Results

- tensile strength —lower by approx. 2% compared
tothat of vulcanized rubber soles;

- wear —situated in standard values; wear values
are lower than those imposed, 197-152 mm’ compared
to the standard value of 300 mm’, values decreasing
proportionally with the increase of filleramount;

- resistance to repeated bending, at room
temperature; cracking does not occur after the
maximum number of bends imposed by the standard,
0f90.000 cycles with the De Mattia device.

- resistance to thermal-oxidative ageing (7 days at
70°C) — manifests by maintaining values for hardness,
elongation, tensile and tear strength.

- density — a reduction of specific weight is found,
appreciable when processing finished products.

The obtained blends were also analyzed in terms
of behaviour after immersion in various working
environments, acids, bases, solvents such as: toluene,
isooctane, hydrochloric acid, sodium hydroxide, acetic
acid and ammonium hydroxide; results are presented
inTable 5.

Revista de Pielarie Incaltaminte 11 (2011) 4

Tabelele 2-4 si Figurile 3-6 se prezinta recepturile
compoundurilor selectionate pe baza de cauciuc
butadien-co-acrilonitril si rezultatele incercarilor fizico-
mecanice dupa procesare termica.

Rezultate

- rezistenta la rupere —maimica cu cca. 2% fata de
ceaatalpilordin cauciucvulcanizat;

- uzura — se incadreaza in standard, valorile fiind
mai mici decat cele impuse, 197-152 mm’ fatd de
valoarea standard 300 mm?® valorile scdzand
proportional cu cresterea cantitatii de sarja;

- rezistenta la flexiuni repetate, la temperatura
camerei, aparitia fisurii, nu apare fisura dupa numarul
maxim de flexiuni impus de standarde, 90.000 cicli cu
aparatul De Mattia.

- rezistenta la imbatranire termooxidanta (7 zile la
70°C) — se manifesta prin mentinerea valorilor pentru
duritate, alungire, rezistenta la rupere si sfasiere.

- densitatea — se constata o micsorare a greutatii
specifice, fapt apreciabil la prelucrarea produselor finite.

Amestecurile realizate s-au analizat si din punctul
de vedere al comportamentului dupa imersie in diverse
medii de lucru, acizi, baze, solventi, precum: toluen,
izooctan, acid clorhidric, hidroxid de sodiu, acid aceticssi
hidroxid de amoniu, rezultatele prezentandu-se in
Tabelul 5.
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Table 5: Immersions of butadiene-co-acrylonitrile
rubber compounds with montmorillonite filler
Tabelul 5: Imersii ale amestecurilor pe baza de cauciuc
butadien-co-acrilonitril cu sarja de tip montmorilonit

Toluene
Toluen

Hydrochloric acid
Acid clorhidric

Acetic acid
Acid acetic

Sumparo oil
Ulei Sumparo

It is found that all polymer compounds based on
butadiene-co-acrylonitrile rubber reinforced with
montmorillonite show resistance to immersion in
isooctane (£15), in strong and weak acids and bases, as
wellasin mineral oils.

From the presented data, it is confirmed that
butadiene-co-acrylonitrile rubber blends charged with
montmorillonite have optimal characteristics for
vulcanized footwear for general purposes and for use
under water and mud conditions. Blends can also be
used in the food industry and for gaskets and parts used
in normal working conditions, and due to their
resistance to immersion in isooctane, acids and bases,
the areas of application are extended by using the
products made of these polymer structures in
aggressive environments.

Se constatd ca toate compozitele polimerice pe
baza de cauciuc butadien-co-acrilonitrilic ranforsat cu
montmorilonit rezista la imersie in izooctan (£15), n
acizi si baze tarisislabe, precum siTn uleiuri minerale.

Din datele prezentate, se confirma ca
amestecurile pe baza de cauciuc butadien-co-acrilonitil
sarjate cu montmorilonit prezinta caracteristici optime
utilizarii in domeniul incaltamintei vulcanizate pentru
uz general si in conditii de apa si noroi. Amestecurile
mai pot fi folosite in industria alimentara si pentru
garnituri si repere utilizate in conditii normale de lucru,
iar datorita rezistentei la imersie in izooctan, acizi si
baze, aria domeniilor de utilizare se extinde prin
utilizarea produselor procesate din aceste structuri
polimerice in medii agresive.
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CONCLUSIONS

The paper presents the development of
composite materials based on butadiene-co-
acryonitrile elastomer with varied montmorillonite
guantities obtained on a semi-industrial roll.

As a result of the analysis of values obtained in
physical-mechanical tests, it is confirmed that
polymeric compounds containing montmorillonite
have optimized values of properties (hardness, tensile
and tear strength) compared to the control blend,
which does not contain reinforcing agent, due to
interactions occurring between elastomer molecules
and filler particle surface. It is also noticed that density
is inversely proportional to the increase of
montmorillonite amount.

The obtained blends were also analyzed in terms
of behaviour in various working environments, finding
that all polymer compounds based on butadiene-co-
acrylonitrile rubber reinforced with montmorillonite
show resistance to immersion in isooctane (+15), in
strong and weak acids and bases, as well as in mineral
oils.

From the presented data, it is confirmed that
butadiene-co-acrylonitrile rubber blends charged with
montmorillonite have optimal characteristics for
vulcanized footwear for general purposes and for use
under water and mud conditions, in the food industry
for gaskets and parts used in normal working
conditions.
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CULTURAL MODELS IN HAUTE-COUTURE FASHION
PART | - INFLUENCES IN FOOTWEAR DESIGN

ABSTRACT. Fashion is a vital process for the society, it is a state of mind which penetrates and even leads the main sectors of production, affirmation, and culture of
human collectivity. On the evolutionary scale, eras have been and are still marked by “fashion” in architecture, furniture, painting, literature, philosophy, science, all
these generating in their turn cultural models. Everywhere fashion is the expression of restlessness, an innovative, stimulating and guiding spirit of life force. The
ephemeral nature of this expression refers particularly to the nonconformist spirit of fashion, through which the natural integration in the periodical and transient
phenomenality of the concrete becomes global. The structure of the fashion spirit isimportant and complex, dependent on both the intimacy and originality of the
society infrastructure, correlated with the evolution of the material production methods, with the relations between categories and classes of people in the society,
with culture levels, with collective psychology, but also involving certain degrees of sensitivity, intelligence, voluntary behaviour, correlated with the entire axiology
of ethics, esthetics, ideology, and science of the ages. Each time period in history, each people, each nation, each stage in society development have involved a
succession of forms and contents which have configured as many “fashion” states conquered, lived, which have become cultural models. The paper presents
cultural models and theirinfluence on footwear fashion.

KEY WORDS: cultural models, style, accessories, creation, footwear.

MODELE CULTURALE iN MODA HAUTE-COUTURE
PARTEA | - INFLUENTE IN CREATIA INCALTAMINTEI
REZUMAT. Moda este un proces socialmente vital, este o stare de spirit care penetreaza si chiar conduce principalele sectoare de productie, de afirmare, de cultura
ale colectivitatilor umane. Pe epoci, evolutiv, au existat si va exista ,moda” in arhitectura, mobilier, pictur3, literatura, filozofie, stiinta, toate acestea generand la
randul lor modele culturale. Pretutindeni moda este expresia neastamparului, spirit novator, stimulator si orientator al elanului vital. Efemeritatea acestei expresii
se refera tocmai la spiritul anticonformist al modei, anticonformism prin care integrarea fireasca in fenomenalitatea periodica si trecatoare a concretului devine
mondiala. Structura spiritului modei este importanta si complexd, dependenta fiind atat de intimitatea si originalitatea infrastructurii societatii, corelata cu evolutia
modului de productie materiald, cu raporturile dintre categoriile si clasele de oameni ai societatii, cu nivelurile de cultura, cu psihologia colectivd, dar implicand si
anumite grade de sensibilitate, de inteligentd, de comportament voluntar, corelata cu intreaga axiologie eticd, estetica, ideologica, stiintificd a epocilor. Fiecare
rastimp istoric, fiecare popor, natiune, fiecare etapa din devenirea societatilor au implicat o succesiune de forme si continuturi care au configurat tot atatea stdri de
,moda” cucerite, trdite, devenite modele culturale. Lucrarea prezinta modele culturale siinfluenta lor asupra modeiin incaltaminte.
CUVINTE CHEIE: modele culturale, stil, accesorii, creatie, incaltaminte.

LES MODELES CULTURELS DANS LA MODE HAUTE COUTURE
PARTIE | - DES INFLUENCES DANS LA CREATION DE CHAUSSURES

RESUME. La mode est un processus socialement vital, un état d'esprit qui pénétre et méme conduit les principaux secteurs de production, de I'affirmation de la
culture des communautés humaines. Sur I'échelle évolutive, les époques ont été et sont encore marqués par la «mode» dans I'architecture, le mobilier, la peinture,
la littérature, la philosophie, la science, et toutes celles-ci ont généré des modeéles culturels. Partout la mode est une expression de I'impatience, un esprit
d'innovation, stimulant et dirigeant I'élan vital. L'impermanence de cette expression se réfere précisément a I'esprit anticonformiste de la mode, I'anticonformisme
par l'interméde duquel I'intégration naturelle dans la phénoménalité périodique et transitoire du concret devient mondiale. La structure de I'esprit de la mode est
importante et complexe, dépendante de l'intimité et I'originalité de l'infrastructure de la société, en corrélation avec I'évolution du mode de production des
matériaux, la relation entre les catégories et les classes de personnes de la société, les niveaux de culture, la psychologie collective, mais impliquant aussi certains
degrés de sensibilité, d'intelligence, le comportement volontaire, en corrélation avec tous les axiologies éthiques, esthétiques, idéologiques, scientifiques de tous
ages. Chaque période dans I'histoire, chaque peuple, chaque nation, chaque étape du développement des sociétés ont impliqué une succession de formes et de
contenus qui ont configuré de nombreux états de la «mode» conquis, vécus, devenus des modeles culturels. Cet article présente les modeles culturels et leur
influence surlamode dansla chaussure.

MOTS CLES: modéles culturels, style, accessoires, création, chaussures.
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HAUTE-COUTURE, HISTORY AND UPDATE

The paper proposes to decrypt elements which
make up the world of haute-couture, history and
update, verbal and non-verbal communication theory,
the social dimension of fashion, of colour in fashion, of
materials specific for a world with an intrinsic tendency
aided by handcrafting and high-tech. All these are
inspired by various cultures and in their turn assert
themselves as cultural models.

Haute-couture creations are an art, a practical art,
a plastic art, as they have been throughout their
history. Many of the sciences we have today have
started as arts, and have remained arts, enjoying as
well a strong theoretical and scientific base, thus
enhancing creativity [1, 2].

Fashion in its superior content is a product of
visionary artists, with elevated and yet realistic tastes,
spirits capable of pertinent intuitions and endowed
with creative potential. As a show-generating art,
fashion also possesses and carries the ineffable play of
beauty as a law of nature, to whom people owe rituals,
exceptional states of mind which become cultural
models.

CULTURAL MODELS - THEIR INFLUENCE
ON FASHION

To speak of the Romans means to think of the toga
worn by illustrious tribunes and their specific
aristocratic sandals, turned into cultural models and
worn in various forms throughout time. To think of the
Phoenicians means to recall purple dye, inseparable
from the fascinating world of colours.

African art generating leitmotifs for all designer
generations; the Greek culture, with its famous Greek
veil present in all collections; the French bourgeoisie
with its renowned footwear models whose shapes
expressed social class; Chinese art; discovering
diamonds, pearls; all these and so many others have
generated in their turn fashion trends which have
become cultural models [3] (Figures 1-8).

HAUTE-COUTURE, ISTORIC $I ACTUALIZARE

Lucrarea isi propune decriptarea elementelor
care compun lumea haute-couture, istoric si
actualizare, teoria comunicarii non-verbale si verbale,
dimensiunea sociala a modei, a culorii Tn moda, a
materialelor specifice unei lumi cu o tendinta specifica
ajutata de manualitate si high-tech. Toate acestea vin
inspirandu-se din culturi diverse si, la randul lor, se vor
vreaafimodele culturale.

Creatiile haute-couture sunt o arta, o arta
practicd, o arta plastica, asa cum au fost in intregul
trecut istoric. Multe dintre stiintele constituite pana azi
au fost maiintai arte, ramanand si mai departe arte, dar
in cele din urma bucurdndu-se si de o puternica
fundamentare teoretica, stiintifica, consolidandu-se
astfel creativitatea[1, 2].

Moda in continutul ei superior, este un produs al
artistilor vizionari, cu gusturi elevate si totusi realiste,
spirite capabile de adecvate intuitii si Tnzestrate cu
posibilitati creatoare. Fiind o arta generatoare de
spectacol, moda detine si poarta cu sine jocul inefabil al
frumosului ca pe o lege a firii, careia oameniiii datoreaza
ritualuri, stari de exceptie devenite modele culturale.

MODELE CULTURALE - INFLUENTA LOR
ASUPRA MODEI

A vorbi despre romani inseamna a te gandi si la
toga ilustrilor tribuni si la sandalele lor specifice, pline
de aristocratie, devenite modele culturale si purtate
sub diferite forme de-a lungul timpurilor. A te gandi la
fenicieni inseamna si a invoca purpura, nedespartita
dinlumea fascinanta a culorilor.

Arta africana generatoare de leit-motive pentru
toate generatiile de designeri, cultura greaca, cu
vestitul ei val grecesc preluat in toate colectiile,
burghezia franceza cu vestitele modele de incaltaminte
ale caror forme exprimau rangul social, arta chinez3,
descoperirea diamantelor, perlelor, toate acestea
aldturi de multe altele au generat la randul lor mode
devenite modele culturale [3] (Figurile 1-8).
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Figure 1. Indian culture
Figura 1. Cultura indiana

Figure 2. Mashai culture
Figura 2. Cultura Mashai

WEST AsRICAN, 1990s

Figure 3. African culture
Figura 3. Cultura africana

Figure 4. 12th century France
Figura 4. Franta sec. XII
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Figure 5. 19th century England
Figura 5. Anglia sec. XIX

Figure 7. Heel with motifs, China
Figura 7. Toc cu desene, China

The end of the Second World War takes us far
away from the period of poor fashion and onto an
openness to beauty. The ample and slim shape, a young
American style, the heel of the '20s and subtle footwear
are characteristic of this period [4] (Figure 9).

Figure 6. Crystals embedded in the heel
Figura 6. Cristale Tncastrate in toc

Figure 8. Pearls and strass
Figura 8. Perle si strassuri

Sfarsitul celui de al ll-lea razboi mondial ne
indeparteaza de perioada modei sarace si ne duce spre
o deschidere a lumii spre frumusete. Forma ampla si
zvelta, un stil tanar american, tocul din anii '20 si
incaltamintea subtila sunt caracteristice acestei
perioade [4] (Figura 9).

Figure 9. Final years of war
Figura 9. Anii sfarsitului de razboi
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The '50s marked by the “Dolce Vita” style named
for the film of the famous director Fellini in the early
'50s lead us towards their end to a fashion that enables
the foot to breathe. Ample cuts, the Nilo line, diagonal
lines, pearls bring atouch of novelty [5] (Figures 10-12).

Figure 10. Dolce Vita
Figura 10. Dolce Vita

Anii '50 marcati de stilul “Dolce Vita” denumit asa
dupa filmul celebrului regizor Fellini de la Thceputul
anilor, ne duce, spre sfarsitul lor, la o moda care face
piciorul sa respire. Decupajele ample, linia Nilo;
traversarile in diagonald, perlele aduc o nota de
noutate [5] (Figurile 10-12).
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Figure 11. “Nilo” line
Figura 11. Linia “Nilo”

Figure 12. Diagonal lines
Figura 12. Traversari in diagonala

The '60s start off shyly, with the elements of line
“A”, the elongated toe, the “Gondola” line with
hourglass heel, bows and coloured stones. Then as a
sudden awakening, the “Beatles” emerge proposing a
new cultural model together with “Op Art” fashion.
Courege becomes the innovator of the period by
introducing plastic which becomes a cultural model [5]
(Figures 13-17).
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Anii '60 incep cu timiditate, apar elementele liniei
“tip A” varful alungit, linia “Gondola” cu toc clepsidra,
pompoane si pietre colorate. Apoi ca o trezire brusca
apar “Beatles” care propun un nou model cultural
alaturi de moda artei “Op-Art”. Courege devine
novatorul perioadei prin introducerea plasticului care
devine model cultural [5] (Figurile 13-17).
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“Gondola”

Figure 13. “A” line Figure 14. “Gondola” style
Figura 13. Linia “A” Figura 14. Stilul “Gondola”

Figure 15. Beatles style Figure 16. Op-Art fashion
Figura 15. Stilul Beatles Figura 16. Moda Op-Art

ed ensemble, 1966

Figure 17. Plastics
Figura 17. Materiale plastice
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The “Hippy”, “Folk”, “Ethnic” styles influence
fashion both culturally and esthetically by opposing to
the economic and social crisis of the years.

“Easy Rider” becomes a new cultural model.
Platforms, rounded shapes, over-knee boots emerge
[5] (Figures 18-21).

Stilul “Hippy”, “Folk”, “Etnic” influenteaza moda
atat ca model cultural, cat si estetic prin opunerea la
criza economica sisociald aanilor.

“Easy Rider” devine un nou model cultural. Apar
platformele, formele rotunjite, cizmele inalte peste
genunchi [5] (Figurile 18-21).

Super-platform,
19705

Figure 18. Platforms, Venetian model inspiration
Figura 18. Platformele, inspiratie dupa modelul venetian

Figure 19. Rounded shapes, low heels
Figura 19. Forme rotunjite, tocuri joase

Figure 20. Over-knee boots
Figura 20. Cizme peste genunchi
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Figure 21. “Easy-Rider” inspiration
Figura 21. Preluare “Easy-Rider”
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Returning to classic and luxurious styles is the
model taken in fashion after industrial rehabilitation
and regaining social equilibrium in the '80s. Comfort
and reasoning have their say. Everything is balanced
between office looks and glamorous restaurant
evening outings. Tubular boots will also assert
themselves [5] (Figures 22-24).

MODA BELLA

CAVALLI

L'ALBERO DEGLI ZOCCOLI

Figure 23. Luxury
Figura 23. Lux

The '90s become a model of all past eras. Spacious
volumes from high to low heels, the freedom of colours
and materials set free the designers' imagination [6]
(Figures 25-26).

Reintoarcerea la clasic si lux poate fi modelul
preluat Tn moda dupa reabilitarea in industrie si
echilibrul social al anilor '80. Comoditatea si
rationamentul isi spun cuvantul. Totul se poarta intre
birou si serile cu sarm la iesirile in restaurante. Cizmele
tubulare vor avea si ele un cuvant de spus [5] (Figurile
22-24).

LACROIX - LANVIN - P. VENET - UNGARO - FERAUD - LECOANET HEMANT

Figure 22. Classic and luxury
Figura 22. Clasic si lux

FLLI SCOPINO |

Figure 24. Tubular boots
Figura 24. Cizme tubulare

Anii'90 devin un model al tuturor epocilor trecute.
Volumele spatioase de la inalt la dimensiuni joase,
libertatea culorilor si materialelor dau frau liber
imaginatiei creatorilor [6] (Figurile 25-26).
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Figure 25. The '90s
Figura 25. Anii '90

GianrRICO MoRi

Figure 26. Colour and luxury
Figura 26. Culoare si lux

Modern, “hi-tech” technologies, as well as a
return to traditions and nostalgia will influence the
2000s. The economic and social crisis will take their toll.
“Going back in time” will be the way out. All forgotten
traditions and crafts will return and the cultural models
of the past will become those of the future.

CONCLUSIONS

Intellectual communication, the manner of
artistically reinterpreting characteristics of different
cultures, development of message vertically and
horizontally requires that the designer analyze
integrant elements to process communication.
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Tehnologiile moderne, “high-tech” precum si o
intoarcere la traditii si nostalgie vor influenta anii 2000.
Criza economica si sociala si va pune amprenta. lesirea
se va face prin “intoarcerea in timp”. Toate traditiile si
meseriile uitate se vor reintoarce si modelele culturale
ale trecutuluivor deveni cele ale viitorului.

CONCLUZII

Comunicarea intelectuala, maniera de a
reinterpreta artistic caracteristicile diferitelor culturi,
dezvoltarea mesajului in plan vertical si orizontal
necesitda din partea designerului analizarea
elementelor constitutive pentru procesarea
comunicarii.
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The emergence of a new idea, of the evolution
throughout the creative process, can be correlated
with the social dimension of creativity. Creativity
implies the genius of persuading others that they need
what your creative mind only can offer. Thus, the social
dimension of creativity can be described as a model of
converting members of the social group to an imitation
complex, as aresult of the act of creating.

The artistic show, which is then broadcast through
the media, and its dimensional, material and colouristic
transposition implies a profound knowledge of cultural
philosophy, of the present, of anticipation. Each
historical period must be studied thoroughly, in all
constituting aspects which converge in approaching
the concepts of innovation and performance in
footwear design.

Fashion in its superior content is a product of
visionary artists, with elevated and yet realistic tastes,
spirits capable of pertinent intuitions and endowed
with creative potential. As a show-generating art,
fashion also possesses and carries the ineffable play of
beauty as a law of nature, to whom people owe rituals,
exceptional states of mind which become cultural
models.

The paper will continue with the presentation of
elements regarding “Dimensions, materials, colours in
haute-couture accessory fashion throughout time”,
being part of the undertaking of ICPI Design Centre to
promote technical-artistic solutions at a higher level,
targeting great companiesin the field of footwear.
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BOOT 3D MODELLING AND PATTERN MAKING USING CAD TECHNOLOGY

ABSTRACT. The aim of this paper is to present a method for obtaining women's boots using CAD technology currently available in the leather industry. Design of the
last, so that it will match the anthropometric parameters of the foot, has always been a challenge, especially in 2D drawing. Using a 3D modelling software, a boot
last can be obtained with accuracy, so that the foot shape is transposed into the last shape and into the footwear shape respectively. The article proposes a modern
approach to boot design, compared with the classical design, resulting in a virtual prototype that can be visualized and analyzed before manufacturing the final
product, and thus minimizing the production costs. Automatic transition from 3D modelling to 2D design and pattern making, only through a simple correction of
model lines, extensively reduces the production time.

KEY WORDS: footwear, last, 3D modelling, design.

MODELAREA 3D SI PROIECTAREA CIZMEI CU AJUTORUL TEHNOLOGIEI CAD

REZUMAT. Tn cadrul acestei lucrri se prezintd modul de obtinere a unui produs de incéltdminte pentru femei de tip cizma folosind tehnologia CAD disponibild la
momentul actual in cadrul industriei de confectii din piele. Proiectarea calapodului astfel incat sa corespunda parametrilor antropometrici ai piciorului a fost mereu
o provocare, mai alesin desenul 2D. Folosind un soft de modelare 3D, se poate obtine cu acuratete un calapod de cizmd, astfel incat forma piciorului sa fie transpusa
cat mai fidel in forma calapodului, si respectiv a incaltamintei. Lucrarea propune o abordare moderna a proiectarii cizmelor in comparatie cu metoda clasica de
proiectare, rezultand astfel un prototip virtual care poate fi vizualizat si analizat Thainte de obtinerea produsului final, reducandu-se astfel costurile de productie.
Trecerea automatd de la modelarea 3D la proiectarea 2D si obtinerea tiparelor de model doar printr-o simpla corectie a liniilor micsoreaza considerabil timpii de
productie.

CUVINTE CHEIE: incaltdminte, calapod, modelare 3D, proiectare.

LA MODELISATION 3D ET LA CONCEPTION DES BOTTES A L'AIDE DE LA TECHNOLOGIE CAO

RESUME. Dans cet article on présente la maniére d'obtenir des bottes femme en utilisant la technologie CAO actuellement disponible dans I'industrie du cuir. La
conception de la forme pour chaussures qui doit correspondre aux paramétres anthropométriques du pied a toujours été un défi, surtout dans le dessin 2D. En
utilisant un logiciel de modélisation 3D on peut obtenir une forme pour les bottes avec une bonne précision, afin de transposer au plus prés le pied en la forme et
puis en les chaussures. L'article propose une approche moderne de la conception des bottes par rapport a la conception classique, résultant en un prototype virtuel
qui peut étre consulté et analysé avant d'obtenir le produit final, réduisant ainsi les co(its de production. Le passage automatique a partir de la modélisation 3D
envers laconception 2D et |'obtention des modeéles simple par une simple correction des lignes réduisent considérablement le temps de production.

MOTS CLES: chaussures, forme, modélisation 3D, conception.

INTRODUCTION

Footwear is more than a foot protective wrapper.
Although it is sometimes described as the intersection
between the environment and the human body,
enabling movement and experimenting the world, it
also has a strong influence on the social and emotional
aspects of our lives. Thereby, footwear has acquired
different roles and has different meanings depending
on the taste of individuals, on their national and
professional identity, on their social status and so on

[1].

*

INTRODUCERE

Tncdltdmintea este mult mai mult decat un
ambalaj de protectie pentru picioare. Desi uneori este
descrisa ca fiind intersectia dintre mediul Tnconjurator
si corp, care permite deplasarea si experimentarea
lumii in care traim, are, de asemenea, o puternica
influentd asupra aspectelor sociale si emotionale din
viata noastra. in acest sens, inciltdmintea dobandeste
roluri diferite si are semnificatii diferite Tn functie de
gustul unei persoane, de identitatea nationala si
profesionald, de statutul social etc. [1].

Correspondence to: Mariana PASTINA, "Gheorghe Asachi" Technical University of lasi, Faculty of Textile, Leather and Industrial Management, 53 D. Mangeron

Blvd., 700050 - lasi, Romania, email: mariana.pastina@yahoo.com
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The design activity, pattern making and footwear
product development have to meet market
requirements expressed at a given time. Lately it was
found that the level of comfort is prior to other shoe
characteristics for the consumers, followed closely by
high demands on quality and aesthetic functions.
However, shoes must also fulfil orthopaedic, defence,
physiology and hygiene functions.

Given the increased, refined and specifically
defined requirements of more and more consumers,
the footwear industry had to resort to the automation
of most sectors. Thus, from design to manufacturing,
footwear producers have turned to various software
that can produce quality products in terms of
aesthetics as well as comfort, in a shorter period of time
[2].

Revolutionary CAD/CAM systems are the next
generation of solutions for computer-aided design and
engineering for the shoe industry. Designed exclusively
for use with the latest operating systems and
environments, they provide the full range of utilities in
dedicated packages which are among the most
intuitive and easy to use, compared to the current
products onthe market.

Whether he uses 3D or 2D CAD systems, the user
must take into account the criteria arising from the
functions that footwear must meet. Following a
comparative study, the analysis technique used in
product design, of all the parameters that could be
followed throughout the product life cycle, those
specific to the creation and design activity are
distinguished: conceptand design parameters [3].

For a long period of time manual methods were
used to retrieve the foot and the shoe parameters
respectively, but the development of 3D scanning
devices and the possibility of 3D visualization and
modelling, automatic analysis, finding and interpreting
patterns made it possible to develop different models
of footwear, depending on the foot conformation [4].

METHOD

3D computer aided design techniques (CAD 3D)
enable direct modelling of footwear on the last, so even

(304

Activitatea de design, proiectare si realizare de noi
produse de incaltaminte trebuie sa raspunda unor
cerinte exprimate pe piata la un anumit moment. S-a
constatat ca in ultimul timp consumatorii doresc un
produs la care nivelul de confort are intaietate, urmat
indeaproape de cerinte ridicate privind calitatea si
functiile estetice. Cu toate acestea, incaltamintea
trebuie sa indeplineasca si functiile ortopedice, de
aparare, fiziologice siigienice.

Odata cu cerintele din ce in ce mai rafinate si mai
precis definite ale consumatorilor, domeniul
incdltdmintei a trebuit sd apeleze la automatizarea a tot
mai multe sectoare. Astfel, de la proiectare pana la
procesul de fabricatie, producatorii de incaltdminte au
apelat la diverse soft-uri care sa permita obtinerea unui
produs calitativ, atat din punct de vedere estetic, cat si
al confortului, intr-un timp cat mai redus [2].

Sistemele revolutionare CAD/CAM reprezinta
noua generatie de solutii de proiectare si inginerie
asistatda de calculator in industria Tncaltamintei.
Construite Tn mod exclusiv pentru a fi folosite in cele
mai noi sisteme si medii de operare, acestea furnizeaza
intreaga gama de utilitati in pachete dedicate care sunt
printre cele maiintuitive si usor de folosit in comparatie cu
produsele existente in acest moment pe piata de profil.

Indiferent ca sunt sisteme CAD 3D sau 2D,
utilizatorul acestora trebuie sa tina cont si de criteriile ce
decurg din functiile pe care trebuie sa le indeplineasca
incaltadmintea. Tn urma uneianalize comparative, folosita
ca tehnica de analizd in designul de produs, din
totalitatea parametrilor ce ar putea fi urmariti pe tot
parcursul ciclului de viata al produsului se deosebesc cei
specifici pentru activitatea de creatie-proiectare:
parametri de concept si parametri de proiectare [3].

Pentru o perioada lunga de timp au fost folosite
metode manuale pentru preluarea dimensiunilor
piciorului si respectiv a incaltamintei, dar dezvoltarea
de dispozitive de scanare 3D si posibilitatea vizualizarii
modelarii 3D, analizarea in mod automat, cautarea si
interpretarea modelelor au facut posibild realizarea
diferitelor modele de Tincaltaminte Tn functie de
conformatia piciorului [4].

METODA

Tehnicile 3D de proiectare asistata de calculator
(CAD 3D) ofera posibilitatea modelarii incaltamintei
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before the product is made it can be analyzed in terms
of aesthetic, functional, technological and economical
criteria. Considering all these criteria and sub criteriain
a hierarchical, structured way, will allow for the
development of new collections, under the conditions
of rapid production and meeting the needs and
aspirations of consumers [5, 6].

3D Shoe Design module of Delcam-Crispin
integrated design system is a software solution
designed for virtual models, starting from a 3D
predefined shape, namely the last shape from the data
base. The shoe model proposed can be obtained in a
great variety of colour combinations, textures, and
panels. The work facilities (sessions) of this software
are made of useful instruments available to the
designer who has the possibility of manipulating any
model in the virtual space, for example: establishing
the positioning lines and control points, flattening the
three-dimensional surface of the model to obtain the
patterns, visualizing the model by rotating it in various
angles, the simultaneous view of two-dimensional
designs (patterns, basic design) and the 3D model, the
simultaneous opening of windows-work sessions.

The last is the basic instrument for the footwear
constructive design and for the footwear manufacturing
process. The lasting process is done with the uppers on
the last, so, the shape and dimensions of the last will
determine the shape and dimensions of the footwear.
Dimensional comfort when wearing a footwear
product is determined by this correspondence
between the footandtheinterior space of the shoe [7].

Regardless of the chosen design method, for a
boot, in this case, the anthropometrical parameters
that characterize the foot, the ankle, the calf and the
knee (Figure 1) always have to be considered, as
presentedinTable 1.
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direct pe calapod, astfel incat, chiar inainte de a fi
confectionat, produsul poate fi analizat prin prisma
criteriilor estetice, functionale, tehnologice si economice.
Aceste criterii decurg din functiile pe care produsul trebuie
sa le indeplineasca, evidentiindu-se mai multe subcriterii.
Considerarea tuturor acestor criterii si subcriterii intr-o
maniera ierarhica, structurata, va permite dezvoltarea
unei noi colectii, Tn conditiile unei productii rapide si
adaptate necesitatilor siaspiratiilor consumatorului[5, 6].

Modulul 3D Shoe Design al sistemului de proiectare
integrat Delcam-Crispin este o solutie software destinata
realizarii de modele virtuale, plecand de la o forma 3D
predefinitd, respectiv forma calapodului din banca de
date. Modelul de incdltaminte propus poate fi obtinut
intr-o mare diversitate de combinatii de culori, texturi,
componente. Facilitatile (sesiunile) de lucru ale acestui
program se constituie in tot atdtea instrumente utile
aflate la dispozitia designerului care are astfel
posibilitatea sa manevreze in spatiul virtual orice nou
model, cum ar fi, de exemplu: stabilirea unor linii de
pozitionare si puncte de control, aplatizarea suprafetei
tridimensionale a modelului in vederea obtinerii
tiparelor plane, vizualizarea modelului prin rotirea
acestuia sub diverse unghiuri, posibilitatea urmaririi
simultane a formelor bidimensionale (tipare, desen de
bazd) si modelului 3D, deschiderea simultana a mai
multor ferestre-sesiunide lucru.

Calapodul reprezinta instrumentul de baza, atat
pentru activitatea de proiectare constructiva a
incaltamintei, cat si pentru cea de confectionare a
acesteia. Pe calapod se realizeaza formarea spatiala a
ansamblului superior, iar forma si dimensiunile
calapodului determina forma si dimensiunile interioare
ale incadltdmintei. Confortul dimensional la purtarea
unui produs de fincaltaminte este determinat de
aceasta corespondentad dintre dimensiunile picioruluisi
spatiul interior alincaltamintei [7].

Indiferent de metoda de proiectare aleasa, trebuie
sa se {ind cont de parametrii antropometrici care
caracterizeaza piciorul sigamba piciorului, prezentatiin
Tabelul 1.
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Figure 1. Foot anthropometrical parameters
Figura 1. Parametrii antropometrici ai piciorului

Table 1: Values of anthropometrical parameters for a boot
Tabelul 1: Valorile parametrilor antropometrici pentru cizme

Foot length
Lungimea piciorului

L 245

Calf girth
Perimetrul peste pulpd

Pp 360

Ankle height
Indltimea la gleznd

He 124

Knee height
Indltimea sub genunchi

These measurements are for the average size of 37
(in French/European system). They are subject to changes
depending onthe consumer sizing requirements.

RESULTS AND DISCUSSIONS

Classic 2D Design Method

When designing boots the mean forme will be
used and placed in the reference system. The pattern
making process is based on both the mean forme type

Hse 385

Acesti parametri corespund marimii medii, 37 (in
sistem francez). Dimensiunile pot fi schimbate in
functie de cerintele consumatorului.

REZULTATE SI DISCUTII

Varianta clasica de proiectare 2D

La proiectarea cizmelor se va folosi copia medie a
calapodului pozitionata in sistemul de coordonate.
Obtinerea tiparelor pentru cizme se bazeaza atat pe
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and the geometrical construction, where the specific
dimensions for the foot heights and girths are taken
from measurements tables.

For footwear types such as boots and high boots,
designing the 3D model directly on the last is not
possible, since there are no last specially made for
manual modelling. Therefore, when designing boots,
the mean forme is the starting point and the 2D model
is built using a geometrical construction. Thus, in this
case, we recommend carrying out the following stages:

e producingthe meanforme;

e positioning the mean forme into the
referential system;

e drawing the standard 2D design of the model
(Master Pattern) by considering leg measurements at
ankle, calf and knee (girths and heights);

e sectioning, modifying and obtaining the
working patterns.

The particularity of the high boot design comes
from the fact that the surface of the quarter covers the
entire calf and, as a result, in the process of lasting, they
are not subjected to supplementary stretching
requirements. The dimensions of the quarter will have to
correspond to the dimensions of the calf, supplemented
by allowances depending on the lining thickness. A
toleranceis also given because of the necessity to ensure
afree movement of the leg within the ankle joint.

The high boot for women can be built, as
mentioned above, in two constructive variants: with or
without a fastening system (zip, buckles, straps, laces).
The selected model of high boot to be designed has the
vamp applied over the quarter. Itis a zipped type of high
boot, with collar and decorative buckled strap.

The mean forme is placed into the referential
system and the basic and model lines are drawn
according tothe boot design criteria.

copia medie, cat si pe constructia geometrica, Tn care
dimensiunile specifice pentru naltimile si perimetrele
picioruluisunt preluate din tabelele de marimi.

Pentru aceste tipuri de incaltaminte, ghete sau
cizme, nu existd calapoade special realizate pentru
modelarea manuald. Prin urmare, la proiectarea
cizmelor, se porneste de la copia medie si se construieste
modelul 2D folosind o constructie geometrici. in acest
caz, se recomanda urmarirea pasilor:

» obtinerea copiei medii;

e pozitionarea copiei medii in sistemul de
coordonate;

e trasarea desenului de baza 2D al modelului
ludnd Tn considerare dimensiunile piciorului Tn zona
gleznei, a pulpei si a genunchiului (perimetre si
inaltimi);

» sectionarea, modificarea si obtinereatiparelor.

Particularitatile constructiei cizmelor constau in
aceea ca cea mai mare pondere a suprafetei carambilor
acopera gamba piciorului si, ca urmare, in procesul
formarii spatiale nu sunt supusi solicitarii de intindere.
De aceea, dimensiunile carambilor de cizma vor trebui
sa corespunda dimensiunilor gambei, suplimentate cu
rezerva dependentda de grosimea captuselilor
exterioare si rezerva necesara asigurarii miscarii libere
a picioruluiin articulatia gamba-picior (articulatia tibio-
astragaliana).

Cizma poate fi obtinutda in doua variante
constructive: cizme cu sau fara sistem de fixare pe
picior (fermoar, catarame, curele, siret). Modelul ales
pentru a fi proiectat are caputa aplicata peste carambi.
Este o cizma cu fermoar, cu guler si curelusa decorativa
inchisa printr-o catarama.

Se pozitioneaza copia medie Tn sistemul de
referinta XOY si se traseaza liniile de baza si liniile de
model conform criteriilor de proiectare a cizmelor.

\
15 mm | %
. -y

Figure 2. Placing the mean forme into de referential system and basic line drawing
Figura 2. Amplasarea copiei medii in sistem si trasarea liniilor de baza
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Figure 3. Drawing the construction system for the boot quarters
Figura 3. Trasarea sistemului pentru constructia carambilor de cizma

The quarter will be made of three pieces: two
pieces on the inside and one piece on the outside. The
interior quarter pieces will be joined with zipper, and
with the outside quarter by a face to face stitch, thus a
sewing allowance of 2 mm will be added. On the
separation lines between vamp and quarter/counter
patterns, sewing allowances of 6-8 mm are necessary.
The quarter shape is presented in Figure 4. The two
patterns of the counter will be sewed on the back line
by a face to face stitch, a 2 mm allowance being
necessary. The collar is obtained by mirroring on the
front line of the quarter. The elastic patternis 50-70 mm
longand 15-20 mm wide.

The separation lines between the quarter and
other patterns are identified and necessary sewing
allowances are added (6-8 mm). The quarter shape is
presented in Figure 4. The decorative strap is drawn, 20
mm wide. The strap has two pieces, one with the buckle
and the other one that passes through the buckle. All
the necessary technological marks are given in order to
jointhe uppers by stitching. Working patterns for vamp,
quarters, counter, collar, decorative straps and elastic
will be obtained.

Carambul va fi alcatuit din 3 piese: doua piese la
partea interioard si o piesa la partea exterioara. Piesa
interioara a carambilor va fi unita printr-un fermoar si
printr-o cusatura fata la fata pe linia posterioara si
anterioara, fiind necesara addaugarea unei rezerve de 2
mm. Pe linia de separatie dintre cdputa si carambi/staif,
se adauga rezerve de 6-8 mm. Forma carambilor este
ilustrata in Figura 4. Cele doua piese ale staifului se vor
imbina pe linia posterioara printr-o cusatura fata la
fata, fiind necesara addugarea unei rezerve de 2 mm.
Gulerul se obtine prin oglindire fata de linia frontala a
carambilor. Tiparul elasticului este de lungime 50-70
mm silatime 15-20 mm.

Se identificad linia de separatie dintre caramb si
celelalte repere si se adauga rezervele necesare (6-8
mm). Forma carambului este prezentata in Figura 4. Se
traseaza bareta decorativa, de latime 20 mm. Bareta
are douad piese, una pe care este catarama si una care
trece prin catarama. Se marcheazd rezervele de
coasere, semnele si toate detaliile tehnice ale
reperelor. Se vor obtine tiparele pentru caputa,
carambi, staif, guler, barete decorative si elastic.
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1)

Figure 4. Boot's basic design (inside and outside)
Figura 4. Desenul de baza al cizmei (interior si exterior)

3D Modelling and 2D Design

Crispin-Delcam Design System

Crispin Delcam CAD/CAM integrated system has
some software modules that allow the following
operations:

e last preliminary processing, establishing
position lines;

« transforming the shoe last into boot or high
boot last;

e 3D model drawing, directly on the last, and
visualizing the model from different angles;

e shoe model development accordingly to
reality (colour, textures, seams, logos, accessories,
ornaments);

e basic model development in order to obtain a
collection of models which will be presented to the
beneficiary before being manufactured;

* sole and heel design directly on the last, in
harmony with the designed model;

* 3D modelflattening to obtain 2D design;

e pattern particularization;

e leather practical assessments;

e pattern making.

Starting from a last, a complete footwear model
can be rapidly designed, in any colour or texture
combination. The result is a 3D realistic view of the
product, ideal for presenting it to the customers,
buyers or producers. The advantage consistsin:

» afastwaytodesignamodel;

» operating changesdirectly onthe model;

« applyingor eliminating new components;

 visualizing the model from different angles by
interactively rotating the last;
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Modelarea 3D si proiectarea 2D

Sistemul de proiectare Crispin-Delcam

Sistemul integrat CAD/CAM Crispin Delcam
include mai multe module de software care permit
utilizatorului mai multe operatiuni:

e procesarea preliminara a calapodului,
stabilirea liniilor de pozitionare;

e transformarea calapoadelor pentru pantofi in
calapoade de ghete, cizme;

e desenarea modelului 3D direct pe calapod, si
vizualizarea modelului creat din mai multe unghiuri;

e dezvoltarea modelului conform realitatii
(culoare, texturi, cusaturi, embleme, ornamente);

* dezvoltarea modelului de baza in vederea
obtinerii unei colectii de modele care sa fie prezentate
beneficiaruluiinainte ca acestea sa fie realizate efectiv;

¢ realizarea designului talpilor si tocurilor direct
pe calapod, sifn armonie cu modelul creat;

e aplatizarea modelului 3D si obtinerea unui
model 2D;

e detaliereatiparelor;

 realizarea asezarilor practice la tiparele din piele;

e gradareatiparelor.

Pornind de la un calapod, se poate realiza rapid
modelul unui produs de incaltaminte complet, in orice
combinatie de culori sau texturi. Rezultatul este o
vizualizare 3D realistica a produsului, ideala pentru
prezentari adresate cumpadratorilor si producatorilor.
Avantajul constain:

e rapiditatearealizarii unui model;

e operareamodificarilor dorite direct pe model;

¢ eliminareasauadaugarea de noicomponente;

e vizualizarea modelului din unghiuri cat mai
diferite prin rotireainteractiva a calapodului;




M. PASTINA, A. MIHAI, S. MITU

e displayingthe lines on the lastand, at the same
time, the mean forme;

e importing the flattening model in a 2D module
and pattern making.

For these designs two of Crispin software modules
were used, ShoeDesign module (for 3D modelling) and
Engineer (for 2D pattern making), which also have 3
modules each.

Last Editing

The last represents the basic tool for the
constructive design activity and for the manufacturing
activity. The lasting process is done on the last, so the
last shape and dimensions determine the interior
shape and dimensions of the footwear, therefore, the
comfort in wearing. The comfort is determined by the
correspondence between the foot dimensions and the
interior space of the footwear, so great attention is paid
to the design and manufacturing process of the last.

For the chosen model, a 3D scanned last was
introduced in the existing database of the software.
The last was processed using the Last Process sub-
module. The scanned last has a primary shape with
asperities and imperfections (Figure 5), and that is why
it has to be processed to obtainthe correct shape.

 vizualizarea liniilor atat pe calapod, cat si pe o
copie medie aplatizatd a acestuia;

e importarea modelului aplatizat in modulul 2D
sidefinireatiparelor.

Pentru realizarea modelului s-au folosit modulele
Shoe Design (pentru modelarea 3D) si Engineer (pentru
proiectarea 2D), care cuprind la randul lor cate 3
submodule.

Prelucrarea calapodului

Calapodul reprezinta instrumentul de baza pentru
activitatea de proiectare constructiva aincaltamintei, cat si
pentru cea de confectionare a acesteia. Pe calapod se
realizeaza formarea spatialda a ansamblului superior, iar
forma si dimensiunile calapodului determina forma si
dimensiunile interioare ale incaltamintei si deci, confortul
la purtare a acesteia. Confortul este determinat de
corespondenta dintre dimensiunile piciorului si spatiul
interior al incdltamintei, si de aceea se acorda o mare
atentie activitatii de realizare simodelare a calapoadelor.

Pentru modelul ales, s-a introdus prin scanare cu
un scaner 3D un nou calapod in baza de date deja
existenta a programului. Prelucrarea acestuia se
realizeaza Tn cadrul submodulului Last Process.
Calapodul scanat apare intr-o forma bruta cu denivelari
si neregularitati (Figura 5), si de aceea trebuie prelucrat
pentru aise conferiformafinala dorita.

Figure 5. Scanned last
Figura 5. Calapodul scanat

In the last process phase the exact definition of
last's platform was not emphasized because it will be
modified later. Last modelling is done with the Last

n faza de procesare a calapodului scanat nu s-a
pus accent pe definirea exacta a platformei calapodului
pentru ca ulterior aceasta urmeaza sa fie modificata.
Aceasta modelare a calapodului se face cu ajutorul

Leather and Footwear Journal 11 (2011) 4




BOOT 3D MODELLING AND PATTERN MAKING USING CAD TECHNOLOGY

Extension function. This function allows the
increase of the platform so that it would have the
proper shape and dimension (Figure 6).

comenzii Last Extension. Aceasta permite ridicarea
platformei calapodului astfel incat acesta sa capete o
forma corespunzatoare (Figura 6).

Figure. 6. Defining the last platform
Figura 6. Definirea platformei calapodului

Three sections are established on the platform,
corresponding to the anthropometrical parameters
neededto design the boot:

e ankleheight;

e anklegirth;

e calfheight;

e calfgirth;
* knee height;
e kneegirth.

By modifying the section separation lines, the
mentioned anthropometrical parameters will be
established, considering the values that characterize
the representative average foot of Romanian womenin
terms of dimensions.

The changes are made interactively, by moving
and elongating the section lines, considering the values
of height and girth parameters. Once these values are
established, the final shape of the last is saved.

Base Lines Drawing

To begin the base lines drawing, one has to
consider the designing restrictions for this type of
footwear. Generally, the drawing is made just on one
side of the last (on the outside, for example), and then
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Se stabileste un numar de trei sectiuni de ridicare a
platformei, corespunzatoare parametrilor antropometrici
necesari constructiei modeluluide cizma:

e perimetrullaglezna;

e finaltimealaglezns;

e perimetrul la pulpa;

e finaltimealapulpa;

e perimetrul sub genunchi;

* Tnaltimeasub genunchi.

Prin modificarea liniilor de delimitare a sectiunilor, se
vor stabili parametrii antropometrici precizati, la valorile
ce caracterizeaza sub raport dimensional piciorul mediu
reprezentativ la populatia de sex feminin din Romania.

Modificarile se fac interactiv, prin mutarea si
alungirea liniilor ce delimiteaza sectiunile, urmarindu-
se modificarile valorilor parametrilor Height (inaltime)
si Girth (perimetru). Odata stabilite aceste valori, se
salveaza forma finald a calapodului.

Trasarea liniilor de bazd

Se ncepe trasarea liniilor de bazd necesare la
conturarea liniilor de model tindndu-se cont de
restrictiile de proiectare aferente acestui model. Tn
general se lucreaza doar pe o parte (partea exterioara,
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the lines are mirrored on the other side, and where
necessary, changes are made on the mirrored lines.
When the panels are asymmetrical, the desired lines
are drawn over the entire surface of the last. Line
examination is made by interactively rotating the last.

de exemplu) iar apoi se oglindesc liniile si pe partea
cealalta, iar unde este cazul, se opereaza modificari
asupra liniilor oglindite. Tn cazul in care reperele nu sunt
simetrice, se traseaza liniile dorite conform pozitionarii
reperelor pe fintreaga suprafata a calapodului.
Verificarealliniilor se face rotind interactiv calapodul.

Figure. 7. Base and model lines drawing
Figura 7. Trasarea liniilor de baza si a linilor de model

Moreover, the software gives the possibility of
viewing the flattened lines and their positioning on the
mean forme, thus enabling the user to modify them,
and a 2D change will be simultaneously seen in 3D and
2D, and vice versa. The changes are done by moving,
deleting and adding points from the model lines. These
lines will be the pattern edges, and that is why they
need to be drawn following the shape of the panels that
build the model.

Material Panels and Features Design

In this stage, the panels that make the model will
be represented based on the model lines earlier
created, and these panels will be modelled considering
the shape, the aspect and their thickness. This
modelling will be made for each panel separately,
establishing the colour, texture, thickness and the
position it will be occupying when attaching with the
other model panels.

The order of making the panels is not a strict one,
these can be created in any desired order, as the
application offers the possibility of later modifications,
for each panel, and modifying a line will lead to an
automaticchange of the panel (Figure 8).

Tn plus, programul ofera posibilitatea de a vizualiza
liniile aplatizate si pozitionarea lor pe copia medie, avand
posibilitatea de a le modifica, iar o modificare in 2D va
putea fi vizualizatd simultan si in 3D, si vice-versa.
Modificarile se fac prin mutarea, stergerea sau
adaugarea de puncte ce apartin liniilor de model. Este o
etapa importanta, pentru ca pe baza acestor linii se vor
construi in continuare reperele modelului. Aceste linii
vor reprezenta marginile de delimitare a reperelor si de
aceea este necesar sa fie trasate dupa conturul reperelor
componente ale modelului.

Crearea panel-urilor de material si a accesoriilor

Aceasta etapa constd in crearea reperelor
componente ale modelului pe baza liniilor de model
trasate anterior si modelarea acestor repere din
punctul de vedere al formei, aspectului si grosimii.
Aceasta modelare se va face pentru fiecare reper in
mod individual, stabilindu-i culoarea, textura, grosimea
si pozitia pe care o va ocupa in imbinarile cu celelalte
repere ale modelului.

Ordinea de creare a reperelor nu este una stricta,
acestea se pot crea in orice ordine dorita, programul
oferind posibilitatea modificarii ulterioare a fiecarui
panel in parte, in ceea ce priveste culoarea, textura,
grosimea, iar modificarea unei linii pe care s-a construit
reperul va conduce la modificarea automata a
reperului (Figura 8).
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Figure. 8. Panels building
Figura 8. Crearea reperelor

Once the panels are created, seams, features, and
ornaments can be added to the panel (Figure 9). These
are created using the Features function that allows to
choose different types of seams (simple, 2 stitches,
zigzag), features (zippers, laces) or ornaments from the
list given by the software. The user dialog window will
allow editing these elements, like the colour, position,
density, thickness, and so on. When choosing these,
the design aspects, the esthetical aspects, and the
utility of placing these elements in the selected area
have to be takeninto account.

Odata create panel-urile, modeluluiise pot adduga
si cusaturi, accesorii, ornamente (Figura 9). Acestea se
creeaza cu ajutorul comenzii Features, care permite
alegerea din lista oferita de program a diferitelor tipuri de
cusaturi (simple, cu 2 tighele, zig-zag), a accesoriilor
(fermoare, snururi) sau a ornamentelor. Fereastra de
dialog cu utilizatorul va permite acestuia si editarea
elementelor alese, in ceea ce priveste culoarea,
pozitionarea, pasul, desimea, grosimea, etc. In alegerea
acestora se va tine cont de detaliile de design, de
caracteristicile estetice, si de utilitatea plasarii de
accesorii siornamentein zonele alese.

Figure. 9. Seam and features positioning
Figura 9. Aplicarea cusaturilor si a accesoriilor

The software will automatically insert a sole with a
heel (Figure 10) considered a basic one (Basic Sole), and
then, it will allow the user, through a dialog window, to
modify the dimensions, the aspect, colour, thickness
and different elements of the sole (frame and
reinforcement). Moreover modification is allowed by
inserting / moving / deleting the points that define the
sole profiles.
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Programul vainsera automat o talpa cu toc (Figura
10) consideratd de baza (Basic Sole), iar apoi va permite
utilizatorului, prin intermediul unei ferestre de dialog,
sa modifice dimensiunile, aspectul, culoarea, grosimea
si diferitele elemente ale tilpii (rama, galosarea). In
plus, este permisa modificarea prin inserare / mutare /
stergere a punctelor ce definesc diferite profile ale
talpii.
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Figure 10. Chromatic variant and sole design
Figura 10. Definirea variantei cromatice si realizarea talpii

With the Flatten function, the designed model will
be flattened so that pattern making would continue in
the Engineer module (Figure 11). This function allows
not just flattening the last and model lines, but also,
where necessary, interior and exterior contour
averaging and axes positioning.

Cu ajutorul comenzii Flatten se va aplatiza
modelul, pentru a continua proiectarea in modulul
Engineer (Figura 11). Aceasta comanda permite nu
doar aplatizarea calapoduluisi a liniilor de model, dar si
medierea contururilor exterior si interior acolo unde
este necesar, precum si adaugarea axelor.

Fie Hame gt
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Figure 11. Basic boot flattening
Figure 11. Aplatizarea modelului de cizma

2D Design with Engineer Module

The flattened design made in Shoe Design is
opened in Engineer. This model is the draft one (Figure
12 a), with all the lines drawn on the last for the 3D
design, and that is the reason for making a series of
changes in what concerns the patterns. Some of the
lines are not necessary, so they are eliminated, the
contours are adjusted so as to be smooth, and thus,
only those lines that will help define patterns remain.

Technological allowances are drawn using the
Margins function, which makes a copy of selected line
at a distance established by the user (Figure 12 b),

m

Proiectarea 2D a produsuluiin modulul Engineer

Se deschide modelul aplatizat din Shoe Design in
modulul Engineer. Acest model aplatizat este modelul
brut (Figura 12 a), ce contine toate liniile trasate pe
calapod pentru proiectarea produsului in modulul 3D
si, de aceea, este necesar sa se efectueze o serie de
modificari in vederea obtinerii tiparelor. Se elimina
liniile care nu sunt necesare, se ajusteaza contururile
astfel incat sa fie cat mai line si astfel sa ramana doar
acelelinii care vor ajuta la definirea tiparelor.

Trasarea rezervelor se face cu functia Margins,
care realizeaza o copie a liniei selectate la distanta
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allowing its change with different values in selected
points (atthe heel, toes and so on).

stabilita de catre utilizator (Figura 12 b), dar permite
modificarea acestei distante cu valori diferite n
punctelealese (latoc, lavarfetc.).

Figure. 12. a, b. Boot 2D design in Engineer module
Figura 12. a, b. Proiectarea cizmei in modulul 2D, Engineer

After developing the model's basic design it is
necessary to obtain detailed patterns, averaging,
component parts separation and technological
allowances drawing. The differences arising between
the inside and the outside of the product should be
taken into account, detailing each item separately or,
on the contrary, detailing a single item when it is
symmetrical. Parts which are drawn only in half should
also be detailed by mirroring.

Patterns are obtained in work sequences with the
Boundary function, which allows selection of parts'
borders in a successive order, concatenating these
lines, and obtaining a closed contour with the same
shape and size as the desired pattern. Boundary
provides the facility to apply a radius with different
values or chamfer the pattern's lines on selected
intersections. This is important because these patterns
will be used later to make cutting templates and cutting
knives. In addition, with the Markers function, one can
insert marker signs for overlapping parts.

Regardless of the design method used, the final
patterns obtained must have the same dimensions and
configurations (Figure 13).
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Dupa elaborarea desenului de baza al modelului este
necesara detalierea acestuia pentru obtinerea tiparelor,
adicd separarea in repere componente si trasarea
rezervelor tehnologice. Trebuie tinut cont si de diferentele
ce apar intre partea interioara si cea exterioara a
produsului, detaliind fiecare reper in parte sau din contra,
detaliind un singur reper atunci cand acesta este simetric.
Este necesara, de asemenea, si detalierea reperelor care
aufosttrasate doar pe jumatate pe desen, prin oglindire.

Tiparele se obtin in secvente de lucru cu ajutorul
functiei Boundary, care permite selectarea granitelor
reperelor, in ordine succesiva, concatenarea acestor linii
si obtinerea unui contur inchis de forma si dimensiunile
reperului dorit. Functia Boundary permite si rotunjirea
colturilor formate de liniile reperului, prin racordarea
acestora cu raze de curburad de diferite valori. Acest lucru
este important, intrucat aceste tipare vor servi ulterior la
realizarea sabloanelor de croit, respectiv a cutitelor de
croit. In plus, cu functia Markers, se pot insera semne de
marcare pentru suprapunerea reperelor.

Indiferent de metoda de proiectare folosita, in
final, tiparele obtinute trebuie sa aiba aceleasi
dimensiunisi configuratii (Figura 13).
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Figure 13. Boot's patterns and the two basic models obtained by different design techniques
Figura 13. Tiparele cizmei si cele doua modele de baza obtinute prin tehnici de proiectare diferite

Patterns obtained using Delcam Crispin software
are at 1:1 scale and can be sent directly to the cutting
device, where cutting knives templates are made or to
a laser or water jet cutting device where the leather
patterns of the boot model can be automatically cut.
Engineer module allows the automatic assessment of
patterns and calculation of consumption norms;
provides automatic grading accordingly to the series'
numbers; elaborates, upon users' request, model chart
and production cost chart, based on the configuration
and size of patterns previously obtained.

CONCLUSIONS

* Inthe classical version of design, boot pattern
making is based on the mean forme and geometric
construction, where specific dimensions for height and
leg perimeters are taken from tables of sizes.

e Regardless of the design method chosen, the
anthropometric parameters that characterize the foot
and leg must be taken into account.

e The last is the basic instrument for the
footwear constructive design and for the footwear
manufacturing process. The lasting process is done
with the uppers on the last, so the shape and
dimensions of the last will be given by the shape and
dimensions of the footwear. Dimensional comfort
when wearing a footwear product is determined by this
correspondence between the foot and the interior
space of the shoe.

Tiparele obtinute cu ajutorul softului Crispin
Delcam sunt la scara 1:1 si pot fi trimise direct la masina
de taiat, unde sunt realizate sabloanele pentru obtinerea
cutitelor, saula o masina de taiatculasersau cujetde apa
unde pot fi decupate in mod automat reperele din piele
ale modelului de cizma. Modulul Engineer permite
incadrarea automata a tiparelor si a calculului normei de
consum, asigura gradarea automata in functie de seria
de marimi dorita, elaboreaza la cererea utilizatorului fisa
de model sau fisa costurilor de productie plecand de la
configuratia si dimensiunile tiparelor obtinute anterior.

CONCLUZII

« In varianta clasicd de proiectare, obtinerea
tiparelor pentru cizme se bazeaza atat pe copia medie,
cat si pe constructia geometrica, unde dimensiunile
specifice pentruinaltimile si perimetrele piciorului sunt
preluate din tabelele de marimi.

¢ Indiferent de metoda de proiectare aleass,
trebuie sa se tind cont de parametrii antropometrici
care caracterizeaza piciorul sigamba piciorului.

e Calapodul reprezinta instrumentul de baza,
atat pentru activitatea de proiectare constructiva a
incdltdmintei, cat si pentru cea de confectionare a
acesteia. Pe calapod se realizeaza formarea spatiala a
ansamblului superior, iar forma si dimensiunile
calapodului determina forma si dimensiunile interioare
ale incaltamintei. Confortul dimensional la purtarea
unui produs de fincaltaminte este determinat de
aceastd corespondenta dintre dimensiunile piciorului si
spatiulinterior alincaltamintei.
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e The virtual last can be obtained by scanning
and digitizing a real one and data are saved in program's
data base for their later use. The program also gives the
opportunity of a rapid adjustment of the last's size
number and other features (heel height, toes girth and
soon), without the need of preparing a new last.

e Construction boots peculiarities are that the
largest area of the quarters covers the entire calf and
therefore, quarter's boot size should correspond to the
calf size.

e 3D computer aided design techniques (3D
CAD) enable direct modelling of footwear on the last,
so even before the product is made, it can be analyzed
in terms of aesthetic, functional, technological and
economical criteria.

e Starting from a certain type of last, a complete
model of footwear can be quickly achieved, which can
be produced in any combination of colours or textures.
The benefits include: rapid development of a model,
operating desired changes directly on it, deleting or
adding new components, viewing the model from
differentangles by interactively rotating the last.

e A 3D model of the product can be created in a
manner consistent with reality (seam lines, ornaments,
materials, colours), the lines can be flattened in order
to obtain their patterns and grading it according to
batch size.

e Viewing and analyzing possibility of this virtual
prototype, provided by the software, reduces
necessary costs for verifying different prototypes.
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DATABASE FOR CLEAN TECHNOLOGIES IN THE LEATHER INDUSTRY

BAZA DE DATE PENTRU TEHNOLOGII ECOLOGICE iN INDUSTRIA DE PIELARIE
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DATABASE FOR CLEAN TECHNOLOGIES IN THE LEATHER INDUSTRY
ABSTRACT. Economic efficiency, technological progress, research, as well as industrial applications generated by the latter are supported by information.
Developing a database in which data management makes it possible to apply data in the leather and footwear sector, in order to increase efficiency of activities,
becomes thus a necessity. The paper presents the basic elements: the architecture, access, display of records, search, administration of this database for
operations, processes, technological machines from the leather industry, whose purpose is to comply with environmental prescriptions for a production which
protects the environment and ensures the sustainability of thisindustry.
KEY WORDS: database, clean technologies, chemical auxiliaries, leather, footwear.

BAZA DE DATE PENTRU TEHNOLOGII ECOLOGICE IN INDUSTRIA DE PIELARIE
REZUMAT. Eficienta economica, progresul tehnologic, cercetarea, precum si aplicatiile industriale generate de aceasta sunt sustinute de informatie. Constituirea
unei baze in care managementul datelor face posibild aplicarea acestora in sectorul de pieldrie-incaltaminte, in vederea eficientizarii activitatii, devine astfel o
necesitate. Lucrarea prezintd elementele de baza: arhitectura, accesul, modul de afisare a inregistrarilor, cautarea, administrarea acestei baze de date destinate
operatiilor, proceselor, utilajelor tehnologice din industria de pielarie, ce are drept scop respectarea prescriptiilor ecologice in vederea realizarii unei productii ce
protejeazd mediul, asigura sustenabilitatea acesteiindustrii.
CUVINTE CHEIE: baza de date, tehnologii ecologice, auxiliari chimici, pielarie, incaltaminte.

BASE DE DONNEES POUR LES TECHNOLOGIES ECOLOGIQUES DANS L'INDUSTRIE DU CUIR
RESUME. L'efficacité économique, le processus technologique, la recherche et les applications industrielles générées par cette derniére sont soutenus par
I'information. Le développement d'une base de données ou la gestion de données permet I'application des informations dans le secteur cuir-chaussures, afin de
rendre I'activité plus efficace, devient une nécessité. Cet article présente les éléments de base: I'architecture, I'acces, le mode d'affichage des entrées, la recherche,
la gestion de cette base de données pour les opérations, les procédés, les équipements technologiques de I'industrie du cuir, qui vise a respecter les prescriptions de
I'environnement pour une production qui protége |'environnement et assure la durabilité de cette industrie.
MOTS CLES: base de données, technologies écologiques, produits chimiques auxiliaires, cuir, chaussures.

INTRODUCTION INTRODUCERE

Leather and fur production is a pollution-
generating process. In the current context, its
reduction, for the purpose of sustainable development,
is a major target of the industry. Thus during the
technological process, raw materials are processed
using appropriate chemicals and machines and the
resulting assortments are based on operations and

Productia de piele si blana este un proces
generator de poluare. in conditiile actuale, reducerea
acesteia, Tn scopul unei dezvoltdri sustenabile, este o
tinta majora a industriei. Astfel, asupra materiilor
prime, in procesul tehnologic, se actioneaza cu produse
chimice si utilaje adecvate, iar sortimentele rezultate

technological processes which induce variable degrees
of pollution.

Leather and fur articles have restrictions
regarding the content of certain chemical compounds
considered toxic, according to regulations stipulated in
products standards or various technical specifications.

The selection of the most adequate chemicals,
operations, technologies, machines, in relation to the

sunt bazate pe operatii si procese tehnologice ce induc

grade variabile de poluare.

Articolele de piele si blana au restrictii privind
continutul Tn unii compusi chimici considerati toxici, in
baza unor reglementari stipulate in standardele de
produs sau diverse specificatii tehnice.

Selectia celor mai adecvate produse chimice,
operatii, tehnologii, utilaje, raportarea la stadiul

*
Correspondence to: Gheorghe BOSTACA, INCDTP - Division: Leather and Footwear Research Institute, 93 lon Minulescu St., 031215, Bucharest, Romania,

email: icpi@icpi.ro.
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state of the art and leading to the best performance in
terms of ecology, in the context of a diversified and rich
offer of producersinthe field, isanimportant operation
which requires careful and exhaustive documentation,
if possible.

This imperative and desideratum at the same time
can be reached also by using information contained in
databases dedicated to the ecologicissue.

Withinthe INNOVA LEATHER project, the essential
concepts of database design are presented below,
followed by an analysis of a database on clean
technologies.

DATABASE ARCHITECTURE

Technologies Used

Technologies used to develop the database are:

- PHP - a powerful tool for creating dynamic and
interactive web pages; PHP is widely used, it is free and
it is an efficient alternative for its competitor, ASP from
Microsoft;

- MysQL - a relational database management
system; the most popular open-source RDBMS to date.

Using a simple approach, the architecture of the
database defines:

-the ordering and data access criterion;

- the selection option within each data ordering
criterion;

-therecord andits structure.

tehnicii si care sa conduca la cea mai buna performanta
din punct de vedere ecologic, in conditiile unei oferte
variate si bogate a firmelor producatoare de profil, este
o operatie importanta care obligd la o documentare
atenta si pe cat posibil exhaustiva.

Acest imperativ, dar si deziderat in acelasi timp,
poate fi atins si prin utilizarea informatiilor stocate in
baze de date dedicate aspectului ecologic al problemei.

in cele ce urmeazi se prezintd, in cadrul
proiectului INNOVA LEATHER, notiunile esentiale de
proiectare a bazelor de date, iar ulterior se va analiza o
baza de date privind tehnologiile ecologice.

ARHITECTURA BAZEI DE DATE

Tehnologiile utilizate

Tehnologiile utilizate pentru dezvoltarea bazei de
date sunt:

- PHP - un instrument puternic pentru realizarea
de pagini web dinamice si interactive; PHP este utilizat
la scara larga, este gratuit, si reprezinta o alternativa
eficienta a competitorului sau ASP de la Microsoft;

- MySQL - un sistem de gestiune a bazelor de date
relational; cel mai popular SGBD open-source la ora
actuala.

Folosind o abordare simplificatoare, arhitectura
bazei de date defineste:

- criteriul de ordonare si acces la date;

- optiunea de selectie in cadrul fiecarui criteriu de
ordonare a datelor;

-Tnregistrarea, cat si structura acesteia.
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Table 1: Ordering and access criterion and selection option
Tabelul 1: Criteriul de ordonare si acces si optiunea de selectie

Liming Liming Footwear uppers Footwear uppers Liming
Cenusar Cenusar Fete incdltaminte Fete incdltaminte Cenusar
Selection option ---- -
Withi“ the criterior'1 Dyeing Dyeing Clothing Clothing ) Dyeing
Optiunea de selectie Vopsit Vopsit Haine Vopsit

in cadrul criteriului

Breaking Down Informationin Tables

A good database design is one in which
information is grouped in tables based on subjects, to
reduce redundant data.

The division of elements of information into
entities or major subjects such as Chemicals,
Operations etc., in the case of the database for clean
technologies/chemical auxiliaries/machines for
leather processing is presented below. Subsequently,
each subject becomesatable.

A. Processing chemicals

- Name

- Producer

- Contact information

- Description, application, effects
- Other information

- Source

B. Operations

- Name

- Description of execution
- Effects

- Source

C. Technological processes
- Name

- Description of process

- Effects

- Users, applicationsite
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Impaértireainformatiilorin tabele

O buna proiectare a unei baze de date este unain
care informatiile sunt grupate in tabele pe baza
subiectelor, pentru areduce datele redundante.

impértirea elementelor de informatii in entitati
sau subiecte majore, cum ar fi Produse chimice,
Operatii etc., In cazul bazei de date tehnologii
nepoluante/auxiliari chimici/utilaje pentru prelucrarea
pieilor este prezentatd mai jos. Ulterior, fiecare subiect
devine untabel.

A. Produse chimice de procesare

- Denumire

- Producator

- Date contact

- Descriere, mod de utilizare, efecte
- Alte informatii

- Sursa

B. Operatii

- Denumire

- Descrierea modului de realizare
- Efecte

- Sursa

C. Procese tehnologice

- Denumire

- Descrierea procesului

- Efecte

- Utilizatori, locde aplicare
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- Source

D. Assortments

- Name

- Assortmentdescription

- Effects

- Producers

- Source

E. Restricted chemicals for leather
- Name

- Source

F. Leather processing machines

- Name

- Producer

- Contact information

- Description, application, effects
- Image

- Other information

- Source

ACCESS TO DATABASE

At the time this article was written, the database
for clean technologies/chemical auxiliaries/machines
forleather processingis open source (free access).

The database can be visited at the following
address: http://tehnologii-ecologice.innovaleather.ro/

Sursa

. Sortimente

Denumire

Descrierea sortimentului
Efecte

Producatori

Sursa

. Produse chimice interzise in piele

Denumire
Sursa

. Utilaje de procesare a pielii

Denumire

Producator

Date contact

Descriere, mod de utilizare, efecte
Imagine

Alte informatii

Sursa

ACCESUL LA BAZA DE DATE

La data scrierii acestui articol, accesul la baza de
date tehnologii nepoluante/auxiliari chimici/utilaje
pentru prelucrarea pieilor este de tip open source

(gratuit).

Baza de date are urmatoarea adresa web:
http://tehnologii-ecologice.innovaleather.ro/
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poluante/auxilia

ea pieilor
\

PRODUSE CHIMICE PROCESARE
OPERATIL
PROCESE TEHNOLOGICE

SORTIMENTE

PRODUSE CHIMICE INTERZISE

UTILAJE PROCESARE PIELE
A
-
-

A
V

INNOVA LEATHER

Innovaleather
3 Copyright 2011, All Rights Reserved.

Figure 1. Database for clean technologies/chemical auxiliaries for leather processing
Figura 1. Baza de date tehnologii nepoluante/auxiliari chimici pentru prelucrarea pieilor

For more information visit the INNOVALEATHER
project website: http://innovaleather.ro/

BROWSING THE DATABASE

Browsing a web page or a database accessible
using a web browser enables users to go from one page
to another and discover its content.

In the case of this database there are two types of
browsing:

1. primary browsing — the menus in bold which
appear on each page;

2. secondary browsing — or submenus appearing
when we reach our destination.

From the main menu illustrated below, the
desired field is selected to search information in the
database. For instance, we can set the pointer to
“PROCESSING CHEMICALS” and click. Upon clicking a
submenu will roll out (secondary browsing) containing
liming, tanning, dyeing, surface finishing operations. If
we want to further browse the site we can click on one
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Mai multe informatii pot fi gasite pe site-ul
proiectului INNOVALEATHER: http://innovaleather.ro/

NAVIGAREA IN BAZA DE DATE

Navigarea intr-o pagina web, respectiv intr-o baza
de date accesibilda prin intermediul unui browser,
permite utilizatorilor sd ajunga dela o paginalaaltasisa
descopere continutul acesteia.

n cazul prezentei baze de date avem doua tipuri
de navigare:

1. navigare primarda — meniurile cu text Tngrosat
care apar pe fiecare pagina;

2. navigare secundard — sau submeniurile care
apar atuncicand ne apropiem de destinatie.

Din meniul principal afisat mai jos se selecteaza
domeniul de cdutare a informatiilor in baza de date. De
exemplu, se fixeazda cursorul pe meniul “PRODUSE
CHIMICE PROCESARE” si se da click. La actiunea click se
va derula un submeniu (navigare secundara) care
contine operatiile cenusar, tabacit, vopsit, finisat
suprafata. In cazul in care vrem s§ mergem mai in
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of the operations and thus access a list of processing
chemicals used in the chosen operation. Similarly, the
other menus, Operations, Technological processes,
Assortments, Restricted chemicals, Processing
Machines, as well as their submenus have browsing
characteristics similar to those presented here.

profunzime cu actiunea de navigare in site, putem da
click pe una din operatii si vom accesa astfel o lista cu
produsele chimice de procesare folosite in cadrul
operatiei alese. Analogic, celelalte meniuri, operatii,
procese tehnologice, sortimente, produse chimice
interzise, utilaje procesare piele, precum si
submeniurile aferente lor au caracteristici de navigare
similare cu cele expuse aici.

PRODUSE CHIMICE PROCESARE

Cenusar

Tabacit

Vopsit

Finisat suprafata

OPERATII

PROCESE TEHNOLOGICE

SORTIMENTE

PRODUSE CHIMICE INTERZISE

UTILAJE PROCESARE PIELE

Figure 2. Database menu
Figura 2. Meniul bazei de date

DETAILED DISPLAY OF RECORDS

In the first phase, records in the database are
briefly presented without displaying full information. In
order to display full information available in the
database for a specific record, one can click on the
“Details...” link or on the product name, operation,
machine etc. For instance, clicking on the Desencalante
SE-01 product will have the following result:

AFISAREA DETALIATA ATNREGISTRARILOR

ntr-o prima faza, inregistrarile din baza de date
sunt expuse sumar, fara a fi afisata in mod complet
informatia. Pentru a se afisa complet informatiile din
baza de date pentru o anumita Tnregistrare, se da click
pe linkul “Detalii” sau pe numele produsului, operatiei,
utilajului etc. Ca un exemplu, rezultatul la actiunea click
pe produsul Desencalante SE-01 va fi:

Desencalante SE-01

Denumire: Desencalante SE-o1

Producator: Cromogenia

Date de contact: cromogenia@ cromogenia.com

Descriere, mod de utilizare, efecte: Produs organic de decalcificare complet liber de saruri
de amoniu. Decalcifica in profunzime, asigurand o decalcificare pleta, chiar sila pieile grele
si cu grosime mare, intr-un timp scurt. La sfarsitul operatiei, pH-ul este in jur de 8, ceea ce
permite o samaluire in conditii foarte bune.

Alte informatii: nu exista
Sursa: Cromogenia news

Figure 3. Product details
Figura 3. Detalii produse
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SEARCHING THE DATABASE

The database was designed to comprise a search
engine for operations, technologies, assortments,
machines based on their full or partial name, and even
starting from their first letter. For instance, in order to
search the database for a product, the name of the
product desired will be introduced in the search field.
For “Decaltal A-N” we can introduce the full name or
just a part of it. If we only introduce “Decaltal” we will
have several products with similar names, and the
result will be that presented in Figure 4. For more
information, we will click on “Details...”.

Cauta  decaltal|

CAUTAREA TN BAZA DE DATE

Baza de date a fost proiectata cu un motor de
cautare a operatiilor, tehnologiilor, sortimentelor,
utilajelor dupa denumirea completa, partiala si chiar
dupa prima litera a acestora. De exemplu, pentru a
realiza actiunea de cautare in baza de date a unui
produs, se va introduce in campul de cdutare numele
produsului pe care dorim sa il cautam. Pentru “Decaltal
A-N” vom introduce tot numele sau o parte din el. in
cazul Tn care vom introduce doar “Decaltal”, vom avea
mai multe produse cu nume asemandtoare, iar
rezultatul va fi cel din Figura 4. Pentru informati
suplimentare vom da click pe “Detalii...”.

Produse chimice de procesare

. Decaltal A-N, BASF
i de decalcificare liberi de azot ...

Decaltal ES-N Liquid , BASF
: Agenti de decalcificare liberi de azot ...
i Detalii...

Figure 4. Searching the database
Figura 4. Cautarea in baza de date

DATABASE ADMINISTRATION

Database administration is done by the
administrator (ICPI). It implies updating existing
information and deleting outdated information.

There is the possibility that the database will no
longer be operational at a certain time, due to software
or hardware errors or other unforeseen causes. In this
sense measures have been taken so that the database
would be restored as soon as possible and with minimal
loss of information. For this purpose, the database
administrator is elaborating strategies of periodical
backup for the database and of restoring it based on a
safety copy (back-up).

Access to the administrator account of the
database is done by means of a username and
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ADMINISTRAREA BAZEI DE DATE

Revine 1n sarcina administratorului (ICPI). Ea
consta in aducerea la zi a informatiilor, cat si in
stergerea celor care nu mai sunt de actualitate,
respectiv se perimeaza.

Exista posibilitatea ca baza de date sa nu mai fie
operationala la un moment dat, din cauza unor erori
software sau hardware sau din alte cauze neprevazute.
n aceastd directie au fost luate masuri ca baza de date
sa fie refacuta intr-un timp cat mai scurt si cu pierderi
minime de informatii. Tn acest scop, administratorul
bazei de date elaboreaza strategii de salvare periodica a
bazei de date si de refacere a acesteia pe baza unor
copiide siguranta (back-up).

Accesul la partea de administrare a bazei de date
se face pe bazi de nume de utilizator si parold. Tn acest
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password. Thus, the possibility of unauthorized access
to datais eliminated.

The basic sources for information gathering are
publications received by ICPI, technical sheets provided
by producers, as well as those available on the Internet.

CONCLUSIONS

The presented database is a relational one, in
which data, seen as attributes of real entities, are
stored in tables and interconnected through relations.
This manner of structuring data, based on connections
between data, eliminates redundancy, so that storing
and modifying information is done in a single area, and
in terms of functionality, this structure enables finding,
filtrating, ordering and aggregation of data.
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fel se elimina posibilitatea accesului neautorizat la
date.
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CONCLUZII

Baza de date prezentata este de tip relational, in
care datele, vazute ca atribute ale entitatilor reale, sunt
stocate Tn tabele si sunt legate intre ele prin relatii.
Acest mod de structurare a datelor, bazat pe legaturi
intre date, permite eliminarea redundantei, astfel incat
stocarea si modificarea unei informatii se face Intr-un
singur loc, iar din punct de vedere functional, aceasta
structura permite regasirea, filtrarea, ordonarea si
agregarea datelor.
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BIOCOMPATIBILITY STUDY OF COLLAGEN NERVE CONDUCTORS
ABSTRACT. Peripheral nerve lesions are the cause of many lifelong disabilities, although peripheral nerves have self-regeneration capacity for less severe lesions.
The paper presents nerve conductors developed based on collagen, with well-established properties and dimensions as required by peripheral nerve regeneration.
These new materials have a native fibrillar structure of collagen; they are resistant to temperature, enzymatic degradation; they have a uniform microporous
structure with pores of 5-20 um, internal diameter of 1.3 mm and are biocompatible with neural cells. The paper also presents the results of the biocompatibility
study of collagen nerve conductors.
KEY WORDS: nerve conductors, neural cells, biocompatibility.

STUDIU DE BIOCOMPATIBILITATE A CONDUCTORILOR NERVOSI DIN COLAGEN
REZUMAT. Leziunile nervilor periferici sunt cauza multor dizabilitati de-a lungul vietii, desi nervii periferici prezintd capacitatea de auto-regenerare pentru leziunile
mai putin severe. n lucrare se prezintd conductori nervosi, care au fost dezvoltati pe bazi de colagen, cu proprietiti si dimensiuni bine stabilite conform cerintelor
regenerdrii nervilor periferici. Aceste materiale noi prezintd o structura fibrilara nativa a colagenului, sunt rezistente la temperatura, la degradare enzimatica, au o
structurd microporoasd uniformd cu pori de 5-20 um, diametru intern de 1,3 mm si sunt biocompatibile cu celule neuronale. Lucrarea prezintd, de asemenea,
rezultatele studiului de biocompatibilitate a conductorilor nervosi din colagen.
CUVINTE CHEIE: conductori nervosi, celule neuronale, biocompatibilitate.

ETUDE DE BIOCOMPATIBILITE DES CONDUCTEURS NERVEUX DE COLLAGENE

RESUME. Les lésions des nerfs périphériques sont la cause de nombreuses infirmités au long de la vie, bien que les nerfs périphériques ont la capacité d'auto-
régénération pour les blessures moins graves. Cet article présente des conducteurs nerveux développés a base de collagéne, qui ont des propriétés et dimensions
bien établies selon les exigences de la régénération des nerfs périphériques. Ces nouveaux matériaux ont une structure fibrillaire native de collagéne, ils sont
résistants a la température et a la dégradation enzymatique, ils ont une structure uniforme microporeuse avec des pores de 5-20 um, un diamétre intérieur de 1,3
mm et sont biocompatibles avec les cellules neuronales. Cet article présente aussi les résultats de I'étude de biocompatibilité des conducteurs nerveux de
collagene.

MOTS CLES: conducteurs nerveus, cellules neuronales, biocompatibilité.

INTRODUCTION INTRODUCERE

Repairing nerve lesions is a serious health
problem annually affecting 2.8% of patients [1]. In the
annual database there are about 360,000 cases of
peripheral nerve injuriesin the U.S. and over 300,000 in
Europe [2]. This type of injury is the cause of many
lifelong disabilities, although peripheral nerves have
self-regeneration capacity for less severe injuries.
Therefore, there is a continuous international concern
for a better recovery of nerve functions. Suturing
terminal ends is an effective method for short-term
nerve lesions while long-term nerve injuries require
tubularstructures[3].

*

Repararea leziunilor nervoase este o problema
grava de sdnatate care afecteaza anual 2,8% din
pacienti [1]. Tn baza anuali de date existd aproximativ
360,000 de cazuri de leziuni periferice nervoase in SUA,
iar in Europa peste 300,000 [2]. Acest tip de leziuni sunt
cauza multor dizabilitati de-a lungul vietii, desi nervii
periferici prezinta capacitatea de auto-regenerare
pentru leziunile mai putin severe. De aceea, pe plan
international exista o continua preocupare pentru o
recuperare mai buna a functiunilor nervoase.
Suturarea la capetele terminale este o metoda eficienta
pentru leziunile nervoase scurte, in timp ce leziunile
nervoase lunginecesita structuri tubulare [3].
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Autologous nerve grafts are considered “gold
standard” for long lesion repair, but for these, available
tissues are limited, and the tissue sizes and structures
are asymmetric [1-4].

Therefore nerve grafts have been developed,
through bioengineering, from polymeric materials with
well-established properties and dimensions as
required by peripheral nerve regeneration. These
materials are available in a wide range, from polymers
of natural origin to non-degradable and biodegradable
synthetic polymers.

There are many techniques for manufacturing
polymers in order to obtain nerve conductors. Natural
polymers used to produce nerve conductors include
chitosan [5-11], collagen [12-24], gelatin [25-30],
hyaluronic acid (HA) [31-34] and silk fibers [35, 36].
These polymers provide excellent biocompatibility,
they are an ideal base for attachment and
functionalization of cells, they decrease the frequency
of immune response, they provide appropriate signals
to cells without requiring growth factors and can be
degraded by natural enzymes [37-39]. However,
natural polymers have variations and require
purification and characterization from batch to batch.
Moreover, most of them do not have good mechanical
strength and degrade relatively quickly in vivo [37-39].
Often natural polymers require chemical modification
and cross-linking or combinations with other structural
components such as synthetic polymers with good
mechanical properties. Due to their low denaturation
temperature and thermal stability, natural polymers
are generally produced at room temperature by
injection, immersion and electrospinning from
polymer solutions.

An ideal biodegradable conductor should involve
properties of maintaining its integrity and structure, to
allow cell-cell communication and thus restore tissue
during regeneration processes. For this to be achieved,
the vital factors are mechanical properties, processing
and material biocompatibility.

This paper presents the biocompatibility study
with isolated neurons from neuroblastoma and glioma
cell line of a nerve conductor from collagen obtained
through a special technique [40].

Grefele nervoase autologe sunt considerate “gold
standard” pentru repararea leziunilor lungi, dar pentru
acestea tesuturile disponibile sunt limitate, iar
dimensiunile si structurile tisulare sunt asimetrice [1-4].

Ca urmare, au fost dezvoltate, prin bioinginerie,
grefe nervoase din materiale polimerice care au
proprietati si dimensiuni bine stabilite conform
cerintelor regenerarii nervilor periferici. Aceste
materiale se gasesc intr-o gama larga, de la polimeri de
origine naturald pana la polimerisintetici nedegradabili
sibiodegradabili.

Existd numeroase tehnici de fabricare a
polimerilor pentru obtinerea conductorilor nervosi.
Polimerii naturali utilizati pentru fabricarea
conductorilor nervosi includ chitosanul [5-11],
colagenul [12-24], gelatina [25-30], acidul hialuronic
(HA) [31-34] si fibrele de matase [35, 36]. Acesti
polimeri ofera biocompatibilitate excelenta, reprezinta
un suport ideal pentru atasarea si functionalizarea
celulelor, scad frecventa raspunsului imun, furnizeaza
semnale corespunzdtoare celulelor fara a necesita
factori de crestere si pot fi degradate de enzime
naturale [37-39]. Totusi, polimerii naturali prezinta
variatii si necesita purificare si caracterizare de la lot la
lot. Mai mult, cele mai multe nu au rezistenta mecanica
buna si se degradeaza in vivo relativ repede [37-39].
Adesea polimerii naturali necesita modificari chimice si
reticulari sau combinatii cu alte componente
structurale, cum ar fi polimerii sintetici cu proprietati
mecanice bune. Datorita temperaturii lor de
denaturare scazute si stabilitatii termice, polimerii
naturali sunt Tn general fabricati la temperatura
camerei prin injectare, imersare si electrofilare din
solutii de polimeri.

Un conductor ideal biodegradabil ar trebui sa
implice proprietatile de mentinere a integritatii si
structurii acesteia, pentru a permite comunicarea
celula-celula si implicit refacerea tesutului in timpul
proceselor de regenerare. Pentru ca aceasta sa fie
realizat, factorii vitali sunt proprietatile mecanice,
procesarea si biocompatibilitatea materialului.

Aceasta lucrare prezinta studiul de biocompatibilitate
cu neuroniizolatidin neuroblatom si celule gliale a unui
conductor nervos din colagen obtinut printr-o tehnica
speciala [40].
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MATERIALS AND METHODS

A collagen conductor obtained using a special
technology [40] in the Collagen Department of INCDTP
- Division ICPl constituted the subject of the
biocompatibility study. FT-IR, DSC, SEM analyses, water
absorption and enzymatic degradation were
performed using the previously described methods of
analysis [41-43].

Cell Culture

For in vitro citocompatibility tests we used two
different cell lines: HTB11 (neuroblastoma cell line
derived from human bone marrow) and HTB14 glioma
cell line. The cells were seeded onto collagen samples
at 25x10’ cells/cm” density, and cultured in Dulbecco's
Modified Eagle Medium (DMEM) with 1%. glucose
supplemented with 10% fetal bovine serum (FBS), 100
U/l penicillin, 100 U/l streptomycin and 50 U/l
neomycin. The cell viability was assessed at 72 h after
seeding.

Cell Viability

Cell viability was determined by MTT (Sigma
Germany) assay - a colorimetric method for the
determination of cell densities. The assay is dependent
on the cleavage of the yellow tetrazolium salt to the
purple formazan crystals by metabolic active cells.
Because tetrazolium salts are reduced to a colored
formazan only by metabolically active cells, these
assays detect viable cells exclusively. The cells on
collagen samples were incubated with 0.5mg/mL of
MTT for 4 h and then the medium was decanted,
formazan salts were dissolved with 0.1N HCl in
anhydrous isopropanol and the optical density of the
formazan solution was read on a TECAN 24-well plate
reader. As positive control we used cells grown only in
culture medium. The results were expressed as viability
percentage.
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MATERIALE SIMETODE

Un conductor de colagen obtinut dupa o
tehnologie speciala [40] in Departamentul Colagen al
INCDTP - Sucursala ICPI a fost materialul studiului de
biocompatibilitate. Analizele FT-IR, DSC, SEM,
absorbtie de apd si degradare enzimatica au fost
efectuate dupa metodele de analiza descrise anterior
[41-43].

Cultura celulelor

Pentru testele de citocompatibilitate in vitro s-au
utilizat doua tipuri diferite de celule: HTB11 (celule
neuroblatom derivate din maduva osoasa umana) si
celule gliale HTB14. Celulele au fost asezate pe probele
de colagen la o densitate de 25x10° celule/cm’, si
cultivate Tn Dulbecco's Modified Eagle Medium
(DMEM) cu 1%.o glucoza suplimentata cu 10% ser fetal
de bovine (FBS), 100 U/l penicilina, 100 U/I
streptomicind si 50 U/l neomicina. Viabilitatea celulelor
s-aevaluatla72 hdupdinsamantare.

Viabilitatea celulelor

Viabilitatea celulelor a fost determinatda prin
analiza MTT (Sigma, Germania) - o metoda
colorimetrica pentru determinarea densitatilor
celulelor. Analiza depinde de clivajul sarii galbene de
tetrazolium la cristalele violet de formazan prin celulele
active metabolic. Datorita faptului ca sarurile de
tetrazolium se reduc la formazan colorat doar prin
intermediul celulelor active metabolic, aceste analize
detecteaza doar celulele viabile. Celulele de pe probele
de colagen au fost incubate cu 0,5mg/mL de MTT timp
de 4 h si apoi s-a decantat mediul, sarurile de formazan
s-au dizolvat cu 0,1N HCl in izopropanol anhidru si s-a
citit densitatea optica a solutiei de formazan cu o placa
Petri de 24 de godeuri TECAN. Ca martor pozitiv s-au
utilizat celule crescute doar in mediu de cultura.
Rezultatele au fost exprimate in procentaj de
viabilitate.
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RESULTS AND DISCUSSIONS

Generally, an ideal nerve conductor must be non-
cytotoxic, permeable, flexible enough, with an
adequate degradation rate in order to enable axon
regeneration and have minimal inflammatory
responses [4].

The collagen nerve conductor used (Figure 1) was
characterized through FT-IR spectrophotometric
analyses, DSC thermal analyses, morphologic analyses

such as water absorption and SEM, and enzymatic
degradation.

REZULTATE Sl DISCUTII

in general, un conductor nervos ideal trebuie s fie
ne-citotoxic, permeabil, suficient de flexibil, cu o viteza
de degradare corespunzatoare ca sa poatd furniza
regenerarea axonilor si sa prezinte rdspunsuri
inflamatorii minime [4].

Conductorul nervos din colagen (Figura 1) utilizat
a fost caracterizat prin analize spectrofotometrice FT-
IR, analize termice DSC, analize morfologice ca
absorbtia de apasiSEM, sidegradare enzimatica.

Figure 1. Collagen nerve conductor
Figura 1. Conductor nervos din colagen

FT-IR analyses show that the triple helix structure
of the collagen was left intact, and the collagen used
preserved its characteristic bands at 3340 cm™ for
amide A, 2929 cm™ for amide B, 1650 cm for amide I,
1550 cm™ for amide Iland 1240 cm™ for amide |, as it can
be seenin Figure 2.
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Analizele FT-IR arata ca structura triplu helicoidala
a colagenului a ramas intacta, colagenul utilizat
pastrandu-si benzile caracteristice la 3340 cm™ pentru
amida A, 2929 cm” pentru amida B, 1650 cm™ pentru
amida I, 1550 cm™ pentru amida Il si 1240 cm™ pentru
amidal, asa cum se poate vedea din Figura 2.

ik 873 150
aul |

1165154 | Ve ‘
\ T
\ 1337.743 ("J ‘-\/‘f‘ \

1033.488  \
I f\fr\ i 1080.853

l j\ / \I 1206.151 \\ /

n '
| N / v 569756

| 1406 002

\ f \\-/,‘ 1451.314

\

\

/ 1240 800 S

1550.405
1650.532

3500 I 3000 2500

2000 1500

Wavenumber

Figure 2. FT-IR spectrum of nerve conductor
Figura 2. Spectru FT-IR al conductorului nervos
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Thermal analyses, as well as enzymatic
degradation also show good stability of the nerve
conductor. The latter presents a denaturation
temperature of 94.8°C in nitrogen atmosphere and
degrades in vitro in a collagenase solution by 54% after
3 weeks.

SEM images in Figure 3, in section (a) and on the
surface (b), exhibit homogenous porous structures,
with interconnected pores of sizes ranging between 5-
20 um, and the inner diameter is approximately 1.3
mm.

8/24/2011 HV  mag WD HFW | det ——— 500 pm ——
12:27:12 PM 30.00 kV 140 x/15.3 mm 2.13 mm ETD

a)

Analizele termice, cat si degradarea enzimatica,
arata de asemenea o buna stabilitate a conductorului
nervos. Acesta prezinta o temperatura de denaturarela
94,8°C in atmosferd de azot si se degradeaza in vitro
intr-o solutie de colagenaza in proportie 54% dupa 3
saptamani.

Imaginile SEM din Figura 3, Tn sectiune (a) si pe
suprafata (b), prezinta structuri poroase omogene, cu
pori interconectati de dimensiuni cuprinse intre 5-20
um, iar diametrul interior este de aproximativ 1,3 mm.

Figure 3. SEM images of collagen conductor, a) section; b) surface
Figura 3. Imagini SEM ale conductorului de colagen, a) sectiune; b) suprafata

Due to the obtaining technology, the nerve
conductor absorbs up to 80% water, a low amount
compared to spongious forms which absorb up to 300-
400% water.

The collagen conductor with the established
characteristics was tested in terms of biocompatibility
with HTB11 and HTB14 cells. Viability results are
presented comparatively in Figure 4, and fluorescence
microscopy imagesin Figure 5.
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Datorita tehnologiei de obtinere, conductorul
nervos absoarbe o cantitate de pana la 80% apa,
cantitate mica comparativ cu buretii spongiosi care
absorb panala300-400% apa.

Conductorul colagenic cu caracteristicile stabilite
a fost testat din punct de vedere al biocompatibilitatii
cu celulele HTB11 si HTB14. Rezultatele de viabilitate
sunt prezentate comparativ in Figura 4, iar imaginile de
microscopie de fluorescentain Figura 5.
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Figure 4. Viability of HTB11 and HTB14 cells on the collagen conductor
Figura 4. Viabilitatea celulelor HTB11 si HTB14 pe conductorul colagenic

b)

Figure 5. Cell cultures a) HTB14 and b) HTB11 one week from seeding
on the nerve conductor; left — phase contrast, right — Hoechst colouring
Figura 5. Culturi de celule a) HTB14 si b) HTB11 la o saptamana de la tnsamantare
pe conductorul nervos; stanga — contrast de faza, dreapta — colorare cu Hoechst

As it can be noticed in Figures 4 and 5, the nerve
conductor supported the adhesion and growth of
neural cells, A higher degree of colonization was
recorded in the case of astrocytes (HTB14), results
confirmed by MTT analyses (Figure 4).

Asa cum se poate vedea din Figurile 4 si 5,
conductorul nervos a sustinut adeziunea si cresterea
celulelor neuronale. Un grad mai Tnhalt de colonizare a
fost inregistrat in cazul astrocitelor (HTB14), rezultate
confirmate de analizele MTT (Figura 4).
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CONCLUSIONS

Nerve conductors based on collagen were
developed, with well-established properties and sizes.
These materials present a native collagen fibrillar
structure, they are resistant to temperature, to
enzymatic degradation, they have a uniform
microporous structure with pores of 5-20 um and
diameter of 1.3 mm, they are biocompatible with
neural cells. Due to physical-chemical, morphologic
and biocompatibility characteristics, the collagen nerve
conductor proved to be a promising biomaterial for
nerve regeneration.
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Aceasta solicitare de propuneri se adreseaza in special proiectelor de investitii, care vizeaza imbunatatirea sau
dezvoltarea infrastructurii transfrontaliere de transport, comunicatii si mediu, precum si a infrastructurii de afaceri,
turism, cercetare, sanatate si prevenire a riscurilor comune.

Aplicanti eligibili

Organizatiile eligibile sunt cele care actioneaza in beneficiul public (institutii de stat, administratii publice locale,
organizatii non-profit, camere de comert etc.), si isi desfasoara activitatea in aria eligibila a programului: Timis, Arad,
Bihor, Satu-Mare, Csongrad, Békés, Hajdu-Bihar, Szabolcs-Szatmar-Bereg. Proiectele trebuie sa aiba un caracter
transfrontalier si sa fie realizate de catre organizatii partenere de pe o parte si cealalta a granitei.
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Buget alocat

Fondurile europene alocate acestei solicitari insumeaza 51 398 714 euro. Proiectele selectate vor beneficia de
finantare din partea Uniunii Europene, prin Fondul European de Dezvoltare Regionald (FEDR), completata de co-
finantarea nationald a celor doua State Membre participante in Program, Ungaria si Romania.

Depunerea proiectelor

Proiectele trebuie trimise exclusiv prin posta sau posta rapida la sediul STC din Budapesta (VATI Nonprofit Kft., H-
1016 Budapest, Gellérthegy u. 30-32). Termenul limita de depunere este 31 ianuarie 2012, data postei. Cererile trimise
ulterior vor fiautomat respinse.

Mai multe informatii: http://www.huro-cbc.eu/

PROGRAM DE CERCETARE ROMANIA-ELVETIA 2011-2016

Swiss NATIONAL SCIENCE FOUNDATION l@i,"&'dl

Swiss National Science Foundation (SNSF) si Unitatea Executivd pentru Finantarea Invatdmantului Superior, a
Cercetarii, Dezvoltarii si Inovarii (UEFISCDI), sunt organizatiile responsabile in implementarea acestui program de
cooperare. Bugetul total alocat pentru JRPs (Joint Research Projects) este de 10.35 Mil CHF (85% contributie elvetiana,
15% contributie romaneasca). Valoarea maxima alocata pe JRP va fi de 450,000 CHF.

Ariile tematice:

e Bolimajore: cancer, boli cardiovasculare, diabet si obezitate;
e Impactul deseurilorsial poluantilor asupra mediului si climei;
* Energie sustenabil3;

e Crestere economica sidisparitatisociale.

Va fi lansatd o singura competitie (30 septembrie 2011), termenul limita de depunere a aplicatiilor fiind 31
ianuarie 2012. Propunerile de proiecte vor fi elaborate de catre echipe de cercetatori din Elvetiaimpreuna cu echipe de
cercetatori din Romania sivor fi depuse de aplicantii elvetieni, utilizand sistemul electronic mySNF.

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

COOPERARE iN DOMENIUL STIINTEI $I| TEHNOLOGIEI
ROMANIA S| REPUBLICA POPULARA CHINEZA

Fundamentele cooperarii

Tn baza Acordului privind colaborarea stiintificd si tehnicd intre Guvernul Romaniei si Guvernul Republicii
Populare Chineze, cele doua state ofera sprijin financiar pentru proiecte comune de cercetare stiintifica depuse de
catre institutii care au ca obiectiv cercetarea-dezvoltarea din Romania si din RP Chineza. Propunerile trebuie depuse
simultan in ambele t{ari; numai proiectele selectate de comun acord vor beneficia de finantare pentru mobilitatile
echipelor de cercetare in scopul atingerii obiectivelor stabilite in respectivele proiecte.
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Teme de cercetare

e Transportecologic

e Energiiregenerabile

e Mediusischimbariclimatice

e Agricultura, Tehnologii Alimentare si Biotehnologie
» Tehnologiainformatieisi comunicatiilor

e Sanatatesibiomedicina

Conditii de eligibilitate

Propunerile trebuie depuse de catre o singura entitate de cercetare, cu rol de coordonator, din fiecare tara.

Universitatea sau organizatia de cercetare din Romania desemneaza un conducator de proiect care trebuie sa
aiba in derulare un proiect de cercetare din domeniul si cu tematica in care initiaza cooperarea bilaterala. Participarea
industriei siTn special aIMM-urilor este Tncurajata in cadrul acestui program, fie in calitate de conducatori de proiect, fie
ca parteneriaientitatilor principale de cercetare, dar din finantare proprie.

Entitatile principale vor avea responsabilitatea executarii activitatilor de cercetare pe toata durata proiectelor.

Propunerile se depun in limba engleza, pe formulare speciale, in doua exemplare, la Autoritatea Nationala
pentru Cercetare Stiintifica, sifn 2 exemplare la Ministerul Stiintei si Tehnologiei din China.

Durata proiectelor

Proiectele se vor derula pentru o perioada de doi ani (2013-2014). Finantarea acestora se va asigura prin
incheierea de contracte la nivel national.

Termen limita

Propunerile de proiect, inclusivdocumentele suplimentare, trebuie sa fie depuse cel tarziuin data de 15.03.2012.

Maimulte informatii: http://ancs.ro

AL DOILEA APEL DE PROPUNERI DE PROIECTE PENTRU PROGRAMUL OPERATIONAL COMUN ROMANIA —
UCRAINA - REPUBLICA MOLDOVA 2007 - 2013

Ministerul Dezvoltarii Regionale si Turismului din Romania, in calitate de Autoritate Comuna de Management a
Programul Operational Comun Romania — Ucraina — Republica Moldova 2007-2013, solicita propuneri de proiecte
pentru Prioritatea 1: Catre o economie mai competitiva a zonei de frontierd, Prioritatea 2: Mediul si pregatirea pentru
situatii de urgenta si Prioritatea 3: Promovarea activitatilor people-to-people, in aria eligibild a programului, proiecte
care vor beneficia de asistenta financiara din Programul Operational Comun Romania — Ucraina — Republica Moldova
2007-2013.

Ghidurile solicitantilor pot fi consultate la sediul MDRT, str. Apolodor nr. 17, Sector 5, Bucuresti, Romania, la
sediile Secretariatului Tehnic Comun al programului: Biroul Regional pentru Cooperare Transfrontaliera Suceava, str.
Dragos Voda nr. 22, Biroul Regional pentru Cooperare Transfrontaliera lasi, str. Pacurarinr. 110, precum si la adresele de
internet: https://webgate.ec.europa.eu/europeaid/online-services/index.cfm?do%20=publi.%20welcome si
http://www.ro-ua-md.net.

Termenul limita de depunere a proiectelor este 30 ianuarie 2012.

Mai multe informatii: http://www.infocooperare.ro
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CALENDARUL ORIENTATIV AL LANSARII DE CERERI DE PROIECTE
PENTRU PROGRAMUL OPERATIONAL SECTORIAL CRESTEREA COMPETITIVITATII ECONOMICE
5 DECEMBRIE 2011

Dom enii majore de interventie / Operatiuni

Data estimativa a
lansani
(Luna)

Observatii

Axa 2 - Cresterea competitivitatii economice prin cercetare-dezvoltare siinovare
DMI 2.1 Cercetarea in parteneriat intre universititi/institute de cercetare si intreprinderi in vederea

obtinerii de rezultate aplicabilein economie

Op. 2.1.1 - Proiecte de cercetarein parteneriat

Apelinderulare

Apel de proiecte cu depunere

Tntre universitati/ institutii de cercetare si (lansatin14 earlnGd

intreprinderi octombrie 2010)

DMI 2.3 Accesul intreprind erilor | a activitati de cercetare-dezvoltare siinovare

Op. 2.3.1 - Sprijin pentru start-up-urile si spin- | Apelinderulare | Apelde proiecte cu depunere
off-urile in ovative (lansat in 2008) | continua

Op. 2.3.3 - Promovarea inovariiin cadrul
firmelor

Apelinderulare
(lansat in 2011)

Apel de proiecte cu depunere
continua

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

3.1. Sustinerea utilizirii tehnologiei informatiei

Op. 3.1.2 - 3.1.3 - Sprijin pentrurealizarea
reelel or broadband

2012

3.3. Dezvoltarea e-economiei

Op. 3.3.1 Suport pentru implementarea
sistemelor informatice integrate si a altor
aplicatii electronice pentru managementul
afacerilor

Apel inderulare
(lansatin
septembrie 2011)

Apel de proiecte cu depunere
continua

Op. 3.3.2 Suport pentru dezvo ltarea sistemelor
de comert electronic sia altor solufii
electronice pentru afaceri

Decembrie 2011

Apel de proiecte cu depunere
continua

Axa Prioritara 4 - Cresterea eficientei energetice si a securitatii furnizarii in contextul combaterii

schimbarilor climatice

DMI 4.1. Energie eficienmtd si durabild (imbunititirea eficientei energetice si dezvoltarea durabild a

sistemului energeticdin punct de vedere al mediului)

A) Sprijinirea investitiilor in instalatii si
echipamente pentru intreprinderi din
industrie, care sd conduca la economiide
energie, in scopul imbunatatirii eficientei
energetice

Apel inderulare
(13 mai-15
decembrie 2011)

Apel de proiecte cu depunere
continua

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

Apel inderulare

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

DMI 4.3. Diversificarea retelel or de interconectare in vederea creste

rii securitatii furnizarii energiei

Sprijinirea investitiilor pentruinterconectarea
retelel or nationale de transport al energiei
electrice si gazelor naturale cu retelele
europene

lanuarie 2012
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CALENDARUL ORIENTATIV AL LANSARII DE CERERI DE PROIECTE
PENTRU PROGRAMUL OPERATIONAL SECTORIAL DEZVOLTAREA RESURSELOR UMANE
NOIEMBRIE 2011

Data estimata a
Domeniimajore de interventie lansarii Observatii
(Luna)
Revizuirea Ghidului Solici tantului - Noiembrie —
CondidiGenerale (2011) Decembrie 2011

Axa prioritard 1 - Educatia si formarea profesionald in sprijinul cresterii economice si dezvoltirii
societatii bazate pe cunoagtere

Cerere de propuneri de proiecte strategice,
cu ovaloare cuprinsa intre 500.000-
3.000.000 Euro

1.2 - Calitate in invatamantul 7-21 octombrie
superior 2011

Axa prioritara 2 - Corelarea invitarii pe tot parcursul vietii cu piata muncii

2.2. Prevenirea si corectarea | Decembrie 2011 -

parasirii timpuriia scolii lanuarie 2012 GErereiEipropunedcpimiecteidSigmn

Decembrie 2011 -

2.3. Acces siparticipare la FPC lanuarie 2012

Cerere de propuneride proiecte de grant

Axa prioritara 6 - Promovarea incluziunii sociale

6.4. Initiative  trans-nationale | Decembrie 2011 - | Cerere de propuneri de proiecte strategice
pentru o piata incluziva a muncii lanuarie 2012
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iN SPRIJINUL IMM

CALENDARUL ORIENTATIV AL LANSARII DE CERERI DE PROIECTE
PENTRU PROGRAMUL OPERATIONAL SECTORIAL CRESTEREA COMPETITIVITATII ECONOMICE
5 DECEMBRIE 2011

Domenii majore de interventie / Operatiuni

Dataestimativiaa
lansarii

{Luna)

Observ atii

Axa prioritara 1 - Un sistem de productie inovativ si e coeficient

DMI 1.1 Investitii productive si pregatirea pentru competitia pe piata aintreprinderilor, inspecial a IMM

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

Apelinderulare

Apel de proiecte cutermen li mita

- inscriere ondine ?i depunere cereri de
finantare: 12 ianuarie -31 mai 2012

Op: 1192 -
standardelor

Sprijin  pentru  implementarea

Apelinderulare

Apel de proiedte cutermen li mita

- inscriere on-line si depunere cereri de
finantare: 15 decembrie 2011 — 28
februarie

2012

DMI1.2. Accesul IMM lafinantare

inderulare - Fondul de participare JEREMIE

DMI 1.3 Dezvoltarea durabild a antrepre noriatului

Op. 1.3.1- Dezvoltarea structurilor de sprijin al
afacerilor (SSA) deinter es national si international —
poli de competitivitate

Decembrie2011

Apel de proiecte cutermen li mita

Op. 1.3.2- Sprijin pentru consultanta acordat
intreprinderilor mici si mijlodi

Decembrie2011

Apel de proiecte cutermen li mita

Op. 1.3.3 - Sprijin pentru integrarea intreprinderilor
in lanturile de furnizori sau clustere

Decembrie2011

Corelatcu 1.3.1.
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EVENIMENTE INTERNE $1 INTERNATIONALE

INNOVATIVE MATERIALS, ECOLOGIC TECHNOLOGIES AND ADVANCED SERVICES
FOR THE ROMANIAN LEATHER INDUSTRY NATIONAL WORKSHOP
25 NOVEMBER 2011, BUCHAREST, ROMANIA

WORKSHOPUL NATIONAL MATERIALE INOVATIVE, TEHNOLOGII ECOLOGICE Sl SERVICII AVANSATE
PENTRU INDUSTRIA DE PIELARIE DIN ROMANIA
25 NOIEMBRIE 2011, BUCURESTI, ROMANIA

The National Research and Development Institute
for Textiles and Leather, Division Leather and Footwear
Research Institute Bucharest (ICPl) organized, on
25.11.2011, the national workshop "Innovative
materials, ecologic technologies and advanced services
for the Romanian leather industry" within the national
anniversary conference "Achievements, Trends and
Perspectives in Scientific Research in Textiles and
Leather" - TEX-PIEL 60, (24-25.11.2011) at the ICPI

Division headquartersin 93 lon Minulescu St.
Among workshop participants were

representatives of the Romanian government,
representatives of the Ministry of Economy, SMEs in
the footwear sector, researchers from partner research
institutions, researchers from ICPl departments, as well
as members of the INNOVA-LEATHER project. The
workshop began with a brief presentation of the ICPI
Division held by Director Dr. eng. Luminita Albu,
followed by a presentation of the INNOVA-LEATHER
project by Dr. chem. loannis loannidis, project director.
Within this presentation, the project objectives,
projected results, as well as a short exposition of results
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Institutul National de Cercetare Dezvoltare
pentru Textile si Pielarie, Sucursala Institutul de
Cercetare Pieldrie inciltdminte Bucuresti (ICPI) a
organizat, in data de 25.11.2011, workshop-ul national
“"Materiale inovative, tehnologii ecologice si servicii
avansate pentru industria de pieldrie din Romania" in
cadrul conferintei nationale aniversare "Realizari,
Tendinte si Perspective in Cercetarea Stiintifica din
Domeniul Textile-Pielarie" - TEX-PIEL 60, (24-
25.11.2011) la sediul Sucursalei ICPI din str. lon
Minulescunr.93.

Printre participantii la workshop s-au numarat
reprezentanti ai guvernului Romaniei, reprezentanti ai
Ministerului Economiei, IMM-uri din sectorul de
incaltaminte, cercetatori din institute de cercetare
partenere, cercetatori din cadrul departamentelor ICPI,
precum Si membrii proiectului INNOVA-LEATHER.
Workshop-ul a fnceput cu o scurtd prezentare a
Sucursalei ICPI realizatda de Doamna Director Dr. ing.
Luminita Albu, urmatda de prezentarea proiectului
INNOVA-LEATHER de catre Dr. chim. loannis loannidis,
directorul de proiect. in cadrul acestei prezentdri au
fost expuse obiectivele proiectului, rezultatele
preconizate, precum Si o scurtd trecere in revistd a




obtained in the first year of the project were presented.
Then there were detailed presentations of the project
results, broken down into several sections, held by
members of the project responsible for activities in
question: the new KTA tanning agents (knowledge-
based tanning agents), presentation of the web page of
the project, presentation of the two databases
developed within the project (environmental
legislation and clean technologies for leather
processing), the new benchmark tool for mineral
tanning agent assessment, equipment purchased for
the project. The presentation of results also included
an exhibition of new product samples and new leathers
developed within the project, as well as a visit of the
facilities used to implement the project. At the end of
the workshop, there was a session of discussions which
enabled participants to ask questions and to provide
feedback on the project. Authorities had favourable
reactions, and SME representatives expressed their
interest in applying the new technologies developed in
the INNOVA-LEATHER project.

More information: www.innovaleather.ro

rezultatelor obtinute in primul an de desfasurare al
proiectului. Au urmat apoi prezentari detaliate ale
rezultatelor proiectului, pe mai multe sectiuni,
sustinute de membrii proiectului responsabili de
activitatile respective: noii agenti de tabacire KTA
(knowledge-based tanning agents), prezentarea paginii
web a proiectului, prezentarea celor doua baze de date
dezvoltate n cadrul proiectului (legislatie de mediu si
tehnologii curate pentru prelucrarea pieilor), noul
instrument de evaluare a agentilor de tabdacire
minerali, echipamentele achizitionate in cadrul
proiectului. Sectiunea de prezentare a rezultatelor a
inclus si vizionarea unor mostre de produse noi si piei
realizate in cadrul proiectului, precum si vizitarea
laboratoarelor si echipamentelor utilizate pentru
implementarea proiectului. La finalul workshop-ului, a
avut loc o sesiune de discutii in cadrul careia
participantii au pus intrebari si au oferit un feedback
referitor la proiect. Autoritdtile au avut reactii
favorabile, iar reprezentantii IMM-urilor Si-au exprimat

dorinta de a pune in aplicare noile tehnologii
dezvoltate in cadrul proiectului INNOVA-LEATHER.

Mai multe informatii: www.innovaleather.ro
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THE XXXI CONGRESS OF THE INTERNATIONAL UNION OF LEATHER
TECHNOLOGISTS AND CHEMISTS SOCIETIES (IULTCS)
28 — 30 SEPTEMBER 2011, VALENCIA, SPAIN

AL XXXI-LEA CONGRES AL UNIUNII INTERNATIONALE
A SOCIETATILOR TEHNICIENILOR Sl CHIMISTILOR PIELARI (IULTCS)
28 — 30 SEPTEMBRIE 2011, VALENCIA, SPANIA

The XXXI IULTCS Congress organized by the
International Union of Leather Technologists and
Chemists Societies, in partnership with Spanish Leather
Chemists Association (AQEIC) was held between 28-30
September 2011, in Valencia (Spain). The biannual
congress has the objectives of establishing a forum to
present recent advances on the research carried out in
the leatherindustry, encouraging the exchange of ideas
and collaborations, particularly among European
countries and developing countries, promoting
effective technology transfer between researchers and
companiesintheleathersector.

The topics established by the Scientific and
Technical Committee of the Congress were:
Fundamental Research, Cleaner and Novel
Technologies in Leather Making, Advanced Analytical
Technologies in Leather Testing, Leather Chemicals,
Environment and Wastes, The Use of TICs in Leather
Technologies, Future of Leather Technologies,
Machinery Research in Leather. In this edition of the
congress over 320 delegates from 25 leather producing
countries have participated. Romania was represented
by Dr. loannis loannidis, on behalf of INCDTP - Division
ICPI, participating in the congress with two papers,
namely: "Eco-friendly tanning agents for use in leather
manufacture" (oral presentation) and "A New Power
Tool for the Evaluation of Collagen Type-l Chemical
Stabilisation Agents’Part Il: Mineral Tanning Agents"
(poster).
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n perioada 28 - 30 septembrie 2011, in Valencia
(Spania), a avut loc cel de-al XXXI-lea Congres IULTCS
organizat de Uniunea Internationala a Societatilor
Tehnicienilor si Chimistilor Pielari (IULTCS) in parteneriat
cu Asociatia Chimistilor din Industria de Pielarie din
Spania (AQEIC). Congresul bianual are ca obiective
stabilirea unui forum pentru prezentarea progreselor
recente in cercetarea din industria de pielarie,
incurajarea schimbului de idei si a colaborarilor, mai ales
intre statele europene sitarile in dezvoltare, promovarea
transferului tehnologic eficient intre cercetatori si
firmele din sectorul de pielarie.

Temele stabilite de Comitetul Stiintific si Tehnic al
Congresului au fost: Cercetare fundamentala,
Tehnologii inovative si curate pentru fabricarea pielii,
Tehnologii analitice avansate pentru testarea pielii,
Substante chimice pentru prelucrarea pielii, Mediu si
deseuri, Utilizarea centrelor tehnologice si de inovare
in sectorul de pielarie, Viitorul tehnologiilor de
prelucrare a pieilor, Cercetarein utilaje pentruindustria
de pielarie. La aceasta editie a congresului au participat
peste 320 de delegati din 25 de tari producatoare de
piele. Romania a fost reprezentatd de Dr. loannis
loannidis, din partea INCDTP - Sucursala ICPI,
participand la congres cu doud lucrari, si anume: "Eco-
friendly tanning agents for use in leather manufacture"
(prezentare orald) si "A New Power Tool for the
Evaluation of Collagen Type-l Chemical Stabilisation
Agents’Part Il: Mineral Tanning Agents" (poster).




The Congress was a great success, facilitating the
dissemination of innovative research results in the
leather field, as well as the exchange of ideas among
participants for the purpose of formulating new project
proposals and collaborations in various research
programmes.

The XXXII TULTCS Congress will take place between
29-31 May 2013, in Istanbul, Turkey.

More information: www.iultcs.org, www.ageic.org

Congresul a avut un mare succes, facilitand
expunerea rezultatelor cercetarilor inovatoare in
domeniul pieldriei, precum si schimbul de idei intre
participantiin vederea formularii unor noi propuneride
proiecte si colaborari pentru diverse programe de
cercetare.

Cel de-al XXXlI-lea Congres IULTCS va avea loc
intre 29-31 mai 2013, in Istanbul, Turcia.

Maimulte informatii: www.iultcs.org, www.aqeic.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:

PROTEIN ADDITIVE COMPOSITION FOR NUTRITION, STIMULATION
AND PROTECTION OF PLANTS AND ITS METHOD OF PREPARATION

COMPOZITIE DE ADITIVI PROTEICI PENTRU NUTRITIA, STIMULAREA
SI PROTECTIA PLANTELOR, S| PROCEDEU DE PREPARARE

No./Nr. 123026

Authors/Autori: Carmen Cornelia Gaiddu, Laurentiu Filipescu, Emil Stepan, Mihaela Doina Ghiga

The invention relates to a protein additive
composition for nutrition, growth stimulation and
protection of plants, consisting in the fact that this
composition contains 20...40 g/| protein additive based
on leather wastes, 0.5...1 g/l superbasic potassium
naphtene or0.4...0.8 g/l potassium naphtene neutralized
with formic acid and 0.1...0.2 g/I micronutrients in the
form of ammonium molybdate, boric acid, zinc nitrate
and copper nitrate, and toits process of preparation.

I

OFICIUL DE STAT PENTRU INVE, \Ill ST ARCI
Breuet de inuentie

Nr. 123026 ‘
Acordatin temeiul Legii nr.64/1991 privind brevetele e inventie, republicata in
Monitorul Oficial al Romaniei, Partea |, nr.541, din 08 august 2007.

! Titular: INSTITUTUL NATIONAL DE CERCETARE - DEZVOLTARE
PENTRU TEXTILE $I PIELARIE -, BUCURESTI, B, RO

Titlul
inventiei:

B.RO
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Bucura;ll Data eliberarii 30.07.2010

Inventia se referd la o compozitie de aditivi
proteici pentru nutritia, stimularea cresterii si protectia
plantelor, ce constda Tn aceea ca aceastda compozitie
contine 20...40 g/| aditiv proteic pe baza de deseuri de
piele, 0,5...1 g/l naftenat superbazic de potasiu sau
0,4...0,8 g/l naftenat de potasiu neutralizat cu acid
formic si 0,1...0,2 g/l micronutrienti sub forma de
molibdat de amoniu, acid boric, azotat de zinc si azotat
de cupru, silaprocedeul de preparare a acesteia.

‘
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COMPOZITIE DE ADITIVI PROTEICI PENTRU NUTRITIA,
STIMULAREA S| PROTECTIA PLANTELOR, SI
PROCEDEU DE PREPARARE

Inventatori: GAIDAU CARMEN CORNELIA, BUCURESTI, B, RO;
FILIPESCU LAURENTIU, BUCURESTI, B, RO; STEPAN EMIL,
BUCURESTI, B, RO; GHIGA MIHAELA DOINA, BUCURESTI,

| Descrierea inventiei, revendicarile si desenele la care se face referint in
| acestea, fac parte integranta din prezentul brevet de inventie.

Durata brevetului de inventie este de 20 ani, cu incepere de la data de
01.10.2007, cu condifia pidfii taxelor anuale de mentinere in vigoare a




APARITII EDITORIALE

Au aparut noi lucrari in domeniul pielariei:

METODE EXPERIMENTALE N FIZICO-CHIMIA COLAGENULUI
Partea intai: Forme colagenice

Editura POLITEHNIUM, lasi, 2010
ISBN 978-973-621-252-9

Autor: Stelian Sergiu Maier

Fiind omniprezente in {esuturile conjunctive ale animalelor
Stelian Sergiu Maier pluricelulare, colagenele fibrilare se numéra intre putinele proteine
slab imunogene, fapt de o deosebitd Thsemnatate Tn aplicatiile
ingineresti la contingenta cu lumea viului. Prezenta in catenele
polipeptidice ale colagenelor fibrilare a unor domenii cu rol de
semnalizare Tn mecanismele de recunoastere celulara, alaturi de
denistatea si de expunerea sterica favorabild a respectivelor
domenii, au impus formele colagenice minimal denaturate ca

Metode experimentale
in fizico-chimia colagenului

Partea intai: Forme colagenice "materiale de constructie" pentru substraturi cito-prietenoase,
e ol o esentiale in regenerarea tisulara si in compatibilizarea altor
benzior tipl  tpll tipll catenard "materiale" in raport cu tesuturile vii. cel putin din aceste doua
Y B m BN J;.‘,‘ AR, motive, hipoimunogenicitatea si "atitudinea" cito-prietenoass,
}ﬁ e interesul in izolarea, extractia si purificarea formelor colagenice

el Lk (cvasi)native se mentine mereu actual.
Boe” Pl ot} Wi e Prin aceasta lucrare, autorul incearca sd ofere celor interesati
@-?3}?‘.‘»[51;90' Sa un ghid de interpretare si de rationament in intelegerea si respectiv
o M g | i i in conceperea protocoalelor, tehnicilor experimentale si "tiparelor"
a, ---EN s .‘.3_ 95 - 100 kDa deinterpretare a datelor in sfera fizico-chimiei colagenelor fibrilare.
a, Acest demers are drept fundament doar informatiile si deprinderile
de interes practic Tnsusite lucrand nemijlocit cu formele colagenice
Editura POUESTBS(%% de interes bio-medical. Toate metodele experimentale reunite in

cele trei parti ale cartii sunt testate, verificate si, Tn buna masura,
optimizate de-a lungul a cincisprezece ani de incercari, de reusite si esecuri, in directia obtinerii de solutii
(atelo)colagenice minimal denaturate, de Tnalta puritate. Acest domeniu de activitate, desi ingust, va ramane la
originea tuturor aplicatiilor de varf ale colagenelor fibrilare, atat timp cat acestea din urma vor continua sa depdseasca
in performante compusii macromoleculari de sinteza.

Lucrarea poate fi consultatd la Biblioteca Institutului de Cercetéri Pieldrie Tncéltdminte, str. lon Minulescu nr. 93,
sector 3 Bucuresti.
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INFORMATII UTILE

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

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

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

Determining water permeability — finished 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 — talpi 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 incdltGminte 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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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 watersin 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

’

i3
<!
ri

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, télpi 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 Inii — 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

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 accelerated ageing resistance — hard or thermoplastic rubber
Low temperature bend testing — hard or thermoplastic rubber

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

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

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

Determinarea rezistentei la imbdtrdnire acceleratd — cauciuc vulcanizat sau termoplastic

Incercarea la indoire la temperaturd scdzutd — cauciuc vulcanizat sau termoplastic

Leather and Footwear Journal 11 (2011) 4




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, sitn 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. Aceasta 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 literald 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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