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INVESTIGATION OF CHROME-GREASING DIFFUSION INTO THE SHEEPSKIN STRUCTURE

ABSTRACT. The authors have studied chrome-greasing fluid diffusion into the sheepskin structure by scanning electron microscopy. The
results confirm the even distribution of chrome tanning components in the structure of semi-processed sheepskin during ageing for 2 hours.
The quality of the finished product, produced according to the innovative technology of combined tanning and greasing with integrated
mechanical processing, mees the regulatory requirements of TRCU 017/2011 “On the safety of products of light industry”. The proposed
innovative method of tanning and greasing fluid diffusion into sheepskin structure can significantly reduce processing time of semi-finished
sheepskin from 4 hours to 4.5 minutes, ageing time from 4 to 2 hours and considerably reduce water consumption and, thus, decrease toxic
effluents emission containing trivalent chromium.
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INVESTIGAREA DIFUZIEI AGENTULUI DE UNGERE $I CROMARE IN STRUCTURA PIELII DE OAIE CU BLANA

ABSTRACT. Autorii au studiat difuzia in structura pielii de oaie a unui amestec de saruri de crom si agent de ungere prin microscopie
electronica de baleiaj. Rezultatele au confirmat distributia omogena a compusilor tananti cu crom fin structura semi-fabricatelor de piele
de oaie in perioada de odihna de 2 ore. Calitatea produsului finit, realizat in conformitate cu tehnologia inovatoare combinatd de tabacire
si ungere cu prelucrare mecanica integratd, indeplineste cerintele de reglementare ale TRCU 017/2011, ,,Siguranta produselor din industria
usoard”. Metoda inovatoare propusa, de tabacire si ungere prin difuzia fluidului in structura pielii de oaie, poate reduce semnificativ timpul de
prelucrare a semifabricatelor de piele de oaie de la 4 ore la 4,5 minute, timpul de odihnd de la 4 la 2 ore si poate reduce considerabil consumul

de apa, reducand, prin urmare, si emisiile de efluenti toxici cu continut de crom trivalent.

CUVINTE CHEIE: tabdcire si ungere, emulsie de ungere cu crom, piele, difuzie, microscopie electronica de baleiaj

L'INVESTIGATION DE LA DIFFUSION DE UAGENT LUBRIFIANT ET DE CHROMAGE DANS LA STRUCTURE DE LA FOURRURE DE MOUTON

RESUME. Les auteurs ont étudié la diffusion d’un mélange de sels de chrome et de lubrifiant dans la structure de la peau de mouton par
la microscopie électronique a balayage. Les résultats ont confirmé la répartition homogéne des composés de tannage au chrome dans la
structure de la peau de mouton au cours du repos pendant 2 heures. Le produit fini réalisé selon une technologie innovante combinée de
tannage et graissage au traitement mécanique intégré répond aux exigences réglementaires de TRCU 017/2011, «La sécurité des produits de
I'industrie légére». La méthode innovante proposée, le tannage et le graissage par la diffusion du fluide de lubrification dans la structure de la
peau de mouton, peut réduire considérablement le temps de traitement des peaux de mouton de 4 heures a 4,5 minutes, le temps de repos
de 4 a 2 heures et peut réduire considérablement la consommation d’eau, réduisant ainsi 'émission d’effluents toxiques au chrome trivalent.

MOTS-CLES: tannage et graissage, émulsion de graissage au chrome, cuir, diffusion, microscopie électronique a balayage
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INTRODUCTION

The basis of the leather and fur production
technologyisskin processinginaqueoussolutions
of chemicals, interchanging with throughfeed
and close-end machine working of semi-finished
leather. Skins processing in an aqueous medium
is relatively simple and inexpensive, but has
some serious disadvantages: long permeation
of aqueous colloidal solutions into the dermis
structure, followed by fibers agglutination at
dehydration forms a large amount of waste
water requiring special treatment.

A major leather and fur production process
is tanning, i.e. treating skins and furs to produce
leather, which is suitable for footwear, clothing,
fancy and other goods production. Interreactions
of tanning substances with protein functional
groups and cross bonding of protein polypeptide
chains, leading to irreversible changes in their
properties, occur during tanning process.
Properties of both dermis and hair of leather and
fur change under the influence of tanning agents
of different chemical nature [1].

Mineral (chrome, aluminum), aldehyde,
oil, vegetable tannage and combined types of
tanning are currently used in leather and fur
processing. A most common mixture for leather
and fur tanning consists of chromium compounds
(1), which were first used in the second half
of the XIX century. Chromium compounds
interreact with collagen carboxyl groups
succeeded by formation of stable pentacycles.
This does not prevent interaction of chromium
compounds with other collagen functional
groups, in particular with amino, hydroxyl
or peptide groups. Skin should be loosened
and have an acidic pH, which is achieved after
drenching and pickling to facilitate diffusion of
tanning compounds into the dermis depth and
penetration of collagen active groups into it.

Chromium tanning provides a good quality
skin for long-term storage. For more than a
hundred years chromium compounds have been
used in tanning industry, but no appropriate
substitution for chrome tanning has been found
yet. Many researchers modified chrome tanning
to reduce chromium (lll) consumption, thus
reducing its losses during leather manufacture.
Nevertheless, until now from 25 to 40% of

INTRODUCERE

Baza tehnologiei de fabricare a pieilor
si blanurilor o reprezinta prelucrarea pielii in
solutii chimice apoase, transformandu-se in
piele semi-finita prin tratare utilizand utilaje
specifice. Prelucrarea pieilor intr-un mediu
apos este relativ simpla si ieftind, dar are cateva
dezavantaje serioase: patrunderea indelungata a
solutiilor coloidale apoase in structura dermei,
urmata de lipirea fibrelor la deshidratare, are ca
rezultat o mare cantitate de apa reziduala care
necesita un tratament special.

Un proces major in cadrul fabricarii pieilor
si blanurilor este tabacirea, adica tratarea
pieilor si blanurilor pentru a obtine pielea finita,
care este destinata fabricarii de incaltaminte,
imbracdminte, produse de lux si alte bunuri. Tn
timpul procesului de tabacire au loc reactiile
substantelor tanante cu grupele functionale ale
proteinelor si reticularea lanturilor polipeptidice
ale proteinelor, care duc la schimbari ireversibile
ale proprietatilor acestora. Atat proprietatile
dermei, cat siale parului se modificd sub influenta
agentilor tananti de natura chimica diferita [1].

in prezent, in procesul de prelucrare a
pieilor si blanurilor se utilizeaza agenti tananti
minerali (pe baza de crom, aluminiu), aldehide,
ulei, agenti de tabacire vegetali si combinatii
ale diferitelor tipuri de agenti de tabacire.
Un amestec uzual pentru tdbacirea pieilor si
blanurilor consta din compusi de crom (lll),
care au fost folositi pentru prima data in a
doua jumatate a secolului al XIX-lea. Compusii
de crom reactioneaza cu gruparile carboxil ale
colagenului formand pentacicluri stabile. Acest
lucru nu impiedica interactiunea compusilor de
crom cu alte grupe functionale ale colagenului,
in special cu grupari amino, hidroxil sau peptide.
Structura pielii trebuie sa fie relaxata si sa aiba
un pH acid, obtinut dupa inmuiere si piclare,
pentru a facilita difuzia compusilor tananti in
profunzimea dermei si patrunderea in gruparile
active ale colagenului.

Prin tabacirea in crom se obtine o piele de
buna calitate care poate fi depozitatd pe termen
lung. Timp de maibine de osutadeani,inindustria
de pielarie s-au utilizat compusii de crom, insd nu
s-a gasit inca un substitut corespunzator pentru
tabacirea in crom. Multi cercetatori au modificat
procesul de tabacire Tn crom pentru a reduce
consumul de crom (lll), reducand, prin urmare,

212

Leather and Footwear Journal 16 (2016) 3



INVESTIGATION OF CHROME-GREASING DIFFUSION INTO THE SHEEPSKIN STRUCTURE

chrome tanning agent gets into the effluents [2].
In fact, the overall chromium waste is yet more,
taking into account all the chromium-containing
waste:

- leather cuttings left after shaving of
tanned skins;

- leather trimmings left after skins outlining
or after mechanical operation of breaks and
cutting for footwear components;

- leather scraps up to 7 dm? as a result of
mechanical operations of tears or breaks, as well
as waste from cutting skins for parts of footwear,
saddlery and clothing goods;

- leather splits from 4 to 7 dm? left after
chrome tanning, which are subdivided into
footwear, haberdashery and underlayment.

World leather industry annually consumes
about 65 thousand tons of chromium. 45
thousand tons of chromium is left in leather
goods, the rest goes into solid and liquid waste,
which can lead to general toxic, allergenic,
carcinogenic and mutagenic effects on living
organisms.

A comprehensive solution to
environmental problems is possible only by
developing innovative methods of chemicals
penetration into the leather structure. An
advanced method elaborated by the authors
of the article is a technological process of
sheepskin leather processing at a tanning and
greasing stage. Greasing, as well as tanning, is an
important process of leather and fur production.
It is a process of coating leather fabrics by oil.
Qil is absorbed on the surface and penetrates
between structural elements of leather splitting
them to plasticize, soften, attain higher tenacity
and improve water resistance property. This
innovative method of emulsion introduction
into the structure, developed by the authors,
enables not only the combination of tanning
and greasing processes but also intensifies them
by integrated mechanical effect on leather and
tanning and greasing emulsion. All this will
greatly reduce trivalent chromium and greasing
substances flow into drainage, while maintaining
high quality of the finished product [3].

Working mixture penetration into semi-
finished leather is due to diffusion during
nonmoving and slow-moving processes. The

si pierderile in timpul fabricarii pielii. Cu toate
acestea, in prezent, in efluenti ajunge o cantitate
de agent de tdbacire cu crom de la 25 pana la
40% [2]. De fapt, cantitatea generala de deseuri
de crom este si mai mare, luand in considerare
toate deseurile cu continut de crom:

- resturi de piele ramase dupa faltuirea
pieilor tabdcite;

-stutuitura ramasa dupa operatia mecanica
de stutuire sau dupa croirea componentelor
pentru incaltaminte;

- resturi de piele de pana la 7 dm?, rupte
fn urma unor operatii mecanice, precum si
deseuri de la taierea pieilor pentru componente
de incaltaminte, harnasamente si articole de
Tmbracaminte;

- spalturi de piele de la 4 la 7 dm? ramase
dupa tabacirea in crom, care sunt subdivizate in
articole de incaltaminte, galanterie si captuseli.

Industria de pieldarie mondiald consuma
anual circa 65 mii de tone de crom. in produsele
de piele raman 45 de mii de tone de crom, iar
restul reprezinta deseuri solide si lichide, care
pot duce la efecte toxice, alergene, cancerigene
si mutagene generale asupra organismelor vii.

O solutie completd la problemele de
mediu este posibilda numai prin dezvoltarea unor
metode inovatoare de introducere a produselor
chimice in structura pielii. O metoda avansatd
elaborata de autorii acestui articol este un proces
tehnologic de prelucrare a pieilor de oaie, in
etapa de tabacire si de ungere. Ungerea, ca si
tabacirea, este un proces important in cadrul
fabricarii pieilor si blanurilor. Aceasta presupune
acoperirea suprafetei pielii cu un strat de ulei.
Uleiul este absorbit pe suprafata si patrunde intre
elementele structurale ale pielii, separandu-le
pentru a obtine un efect de plastifiere, moliciune,
pentru a obtine o durabilitate mai mare si pentru
a imbunatati proprietatea de rezistenta la apa.
Aceasta metoda inovatoare de introducere a
emulsiei Tn structura, dezvoltata de autori, nu
permite doar combinarea proceselor de tabacire
si de ungere, ci si intensificarea acestora printr-un
efect mecanic integrat asupra pielii si al emulsiei
de tabacire si ungere. Toate acestea vor reduce
foarte mult cantitatea de crom trivalent si de
substante de ungere din efluent, pastrand in
acelasi timp calitatea inalta a produsului finit [3].

Patrunderea amestecului in pielea semi-
finita se datoreaza difuziei in timpul proceselor
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diffusion time is influenced by temperature,
concentration and viscosity of the working
solution, the float ratio (FL), structure condition
before soaking, mechanical, physical and other
effects on semi-finished leather and working
solution. A significant strength increase,
viscosity reduction of the working solutions
and mechanical treatment intensify chemical
interaction between the agent and leather,
accelerating liquid operation. Increasing
mechanical impact and its certain change can
bring to minor diffusion, but working substances
penetrationinto semi-finished product willbe due
to injection into the capillary and microcapillary
tubes of the sheepskin. Mechanical effect
in this case can be carried out by stretching-
compression and bending deformation of semi-
finished leather. Compressional deformation
leads to a “sponge” effect, i.e. leather disposes
solution with a lowered concentration of the
treatment substances at compression, and when
the load is removed it adsorbs the solution with
increased concentration. Bending deformation
result in repositioning of capillaries in the skin,
which are periodically opened and closed,
sponging up the working solution (Figure 1).

fara miscare si cu miscare lenta. Timpul de difuzie
este influentat de temperatura, concentratia si
vascozitatea solutiei de lucru, raportul de flota
(FL), conditia structurii Tnainte de inmuiere,
efectele mecanice, fizice si de altd natura asupra
pielii semi-finite si solutia de lucru. O crestere
semnificativa a rezistentei, reducerea vascozitatii
solutiilor de lucru si tratarea mecanica intensifica
interactiunea chimica dintre agent si piele,
accelerand actiunea lichidului. Cresterea
impactului mecanic si modificarea acestuia
poate duce la o difuzie minora, dar patrunderea
substantelor in produsul semi-finit va avea loc
datorita injectarii acestora in tuburile capilare
si microcapilare ale pielii de oaie. Efectul
mecanic, Tn acest caz, poate fi determinat prin
solicitari la intindere-compresiune si deformare
la indoire ale pielii semi-finite. Deformarea prin
compresiune conduce la un efect de ,burete”,
adicd la compresiune pielea cedeaza solutie
cu o concentratie scazuta de substante de
tratare, iar atunci cand sarcina este indepartata,
aceasta adsoarbe solutia cu concentratie
crescutd. Deformarea la indoire are ca rezultat
repozitionarea capilarelor din piele, care sunt
deschise si inchise in mod periodic, absorbind
solutia de lucru (Figura 1).

Figure 1. Position changing of the sheepskin capillaries:
1 —sheepskin, 2, 3 — sheepskin, subjected to bending deformation, stretching-compression
Figura 1. Modificarea pozitiei capilarelor din pielea de oaie:
1 — piele de oaie, 2, 3 — piele de oaie supusa deformarii prin indoire, intindere-comprimare

The purpose of the work was to study
chrome-greasing fluid diffusion into the
sheepskin structure during combined brushing
method of tanning and greasing.

Obiectivul acestei lucrdri a fost de a studia
difuzia agentilor de ungere si de cromare in
structura pielii de oaie la aplicarea metodei de
tabacire si ungere prin periere.
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MATERIALS AND METHODS

The object of the study was flint-dried
sheepskin, preliminary exposed to soaking,
degreasing, fleshing and pickling. The process
of combined brushing method of tanning and
greasing was performed on symmetrical sheepskin
halves according to two ways (Table 1).

MATERIALE SI METODE

Studiul a fost efectuat utilizand piele
de oaie cu blana uscata pe piatra, in prealabil
fnmuiatd, degresata, seruita si piclata. Metoda
combinata de tabdacire si ungere prin periere s-a
aplicat pe piei de oaie cu blana tdiate in jumatati
simetrice in doua moduri (Tabelul 1).

Table 1: Parameters of combined brushing method of woolskin tanning and greasing

Tabelul 1: Parametrii metodei combinate de tabacire si ungere prin periere a pielii de oaie

Tanning Chemical name Water Waste
> and . . water
and greasing . Temperature Duration of consumption,
consumption R ) ) 342 volume,
method . of the process, °C  Time, min.  the process, h. sm¥dm 34
Metoda Qenum/rea Temperatura Timp, min. Durata Consumul smdm
e .. si consumul o . . Volum
de tdbdcire si procesului, °C procesului, h de apd, . .
ungere subst'an.te/or sm3/dm? apd uzatd,
chimice sm3/dm?
Brushing with Tanning and
mechanical greasing
treatment emulsion — 3 sm¥
Aplicare prin dm? 24+2 4.5 2 0.67 0.0
periere cu Emulsie de
prelucrare tdbdcire si ungere
mecanicd — 3 sm3/dm?
Brushing without ~ Tanning and
mechanical greasing
treatment emulsion — 3 sm¥
Aplicare prin dm? 2412 4.0 24 0.67 0.0
periere fdrd Emulsie de
prelucrare tabdcire si ungere
mecanicd —3sm3/dm?
Sodium chloride
-40.0 g/dm3;
chrome tanning
agent-3.0g/
dm3;
sodium
carbonate - 0.5
g/dm3, sodium
thiosulphate
-2g/dm?;
Dipping Mehsinol” - 6 g/ 3842 240.0 4 386.2 347.6
Imersiune dm
Clorurd de sodiu
- 40,0 g/dm?;
agent tabdcire
crom - 3,0 g/dm?3;
Carbonat de
sodiu-0,5g/
dm?, tiosulfat de
sodiu - 2 g/dm?3;
»Mehsinol” - 6 g/
dm?
215
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As reflected by the data in Table 1,
experimental samples were tanned and greased
by brushing method with and without mechanical
treatment. Dipping method of tanning and
greasing according to the standard technology
of woolskin curing was a control sample.

The first method (mode 1), proposed
by the authors, involves applying emulsion to
the woolskin leather surface, which contains
chromium compounds (hydrophilic phase), a
mixture of greasing substances (hydrophobic
phase) and surfactants (a stabilizer) with
integrated mechanical action of tanning and
greasing machine (Figure 2), taking into account
selected processing modes at the preliminary
stage [4]: relative deformation of semi-finished
leather € = 10%; action frequency on semi-finished
leather v = 0.04 Hz; the number of cycles n = 9.

Tanning and greasing emulsion was
applied to woolskin leather surface by irrigation
method at a rate of 3 sm3*/dm?, then woolskins
were subjected to cyclic stretching-compression
on a tanning and greasing machine for 4.5 min.,
afterwards they were folded flesh sides together
and left for ageing for 2 hours [5].

10

Asa cum reflecta datele din Tabelul 1,
probele experimentale au fost tabacite si unse
prin periere, cu si fara prelucrare mecanica.
Proba martor a fost prelucrata prin metoda
de tabdcire si ungere prin imersiune conform
tehnologiei standard de prelucrare a blanurilor.

Prima metoda (metoda 1), propusa de
autori, presupune aplicarea emulsiei pe suprafata
pielii cu blana, emulsie care contine compusi de
crom (faza hidrofild), un amestec de substante
de ungere (faza hidrofoba) si agenti activi de
suprafata (un stabilizator) cu actiunea mecanica
integrata de tabdacire si ungere a unui utilaj (Figura
2), luand in considerare metodele de prelucrare
selectate in etapa preliminard [4]: deformarea
relativa a semi-fabricatelor de piele € = 10%;
frecventa de actiune asupra semi-fabricatelor de
piele v = 0,04 Hz; numarul de ciclurin =9.

Emulsia de tabacire si ungere a fost aplicata
pe suprafata pielii cu blana prin metoda de irigare
cu un debit de 3 sm3*/dm?, apoi pieile au fost supuse
solicitarilor de intindere-compresiune ciclice
folosind un utilaj de tabacire si ungere timp de 4,5
min., dupa care au fost impaturite pe partea cu
carne si lasate la odihna timp de 2 ore [5].

2000

7
s

1
& | I

i

2000

Figure 2. Tanning and greasing machine for semi-finished sheepskin: 1 - body, 2 - base, 3 - cylindrical
tank, 4 - compressor, 5 - flexible hose, 6 - tube, 7 - collar, 8 - cover, 9 - rubber belt, 10 - collar,
11 - rubber membrane, 12 - sheepskin, 13 - mounting, 14 - control valve, 15 - pneumatic drive,
16 - control console (a - front view, b - view with the raised cover, c - top view, d - cross sectional view)

Figura 2. Utilaj de tabacire si ungere pentru pieile de oaie semi-finite: 1 - carcasa, 2 - baza, 3 - rezervor
cilindric, 4 - compresor, 5 - furtun flexibil, 6 - tub, 7 - manson, 8 - capac, 9 - banda cauciuc, 10 - manson,
11 - membrana cauciuc, 12 - piele de oaie, 13 - cadru, 14 - supapa control, 15 - actionare pneumatica,
16 - panou control (a - vedere fata, b - vedere cu capacul ridicat, c - vedere de sus, d - vedere in sectiune)
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The second method of tanning and
greasing (mode 2) was performed without
mechanical action, according to the woolskins
processing technology practiced in ECOM “Small
innovative company” LLC (Ulan-Ude, Russia).
Tanning and greasing emulsion was applied to
woolskin leather surface by irrigation method
at a rate of 3 sm3/dm?, evenly distributing it
over the entire surface. The treatment duration
was 5-10 minutes. After emulsion applying
sheepskins were folded flesh sides together and
left for ageing for 24 hours.

The third method of tanning and greasing
(mode 3) was performed by dipping according to
the woolskins processing technology practiced
in ECOM “Small innovative company” LLC
(Ulan-Ude, Russia). Sheepskin samples were
dipped into the working solution containing
chromium tanning agent and sodium chloride
at a temperature of 38+2°C for 4 hours after
pickling process. Tannin basicity was 38%. After
tanning and greasing processes sheepskins were
folded flesh sides together and left for ageing for
4 hours.

As reflected by the data in Table 1,
application of tanning and greasing by brushing
method with mechanical action (mode 1) reduces
water consumption by 99.83% (from 386.2 sm3/
dm? to 0,67 sm3/dm?), and reduces duration of
tanning and greasing process from 4 hours to 4.5
minutes and ageing from 24 to 2 hours.

Tanning and greasing emulsion, estimated
by the following parameters: dynamic viscosity,
aggregative and sorption stability, was used for
experimental samples.

Aggregative stability was measured in a
measuring cylinder at a temperature of 40+2°C
for the time period during which the emulsion
completely separates into layers.

Five drops of tanning and greasing
emulsion were applied to pickled pelts to
determine sorption stability and the time for
emulsion splitting (during which chromium drops
appeared on the pelt surface) was figured out.

Rheotest was used to find out dynamic
viscosity by means of cone-plate measuring
device, able to work large shear stresses. To
do so, 0.144 g of emulsion was applied to the
surface of the measuring plate. The plate was

Cea de a doua metoda de tabacire si
ungere (metoda 2) s-a realizat fara actiune
mecanica, conform tehnologiei de prelucrare
a pieilor cu blanda practicate in companiile
inovatoare mici (Ulan-Ude, Rusia). Emulsia de
tabacire si ungere a fost aplicata pe suprafata
pieilor prin metoda de irigare cu un debit de 3
sm3/dm?, distribuindu-se uniform pe intreaga
suprafata. Durata tratamentului a fost de 5-10
minute. Dupa aplicarea emulsiei, pieile de oaie
au fost impaturite pe partea cu carne si lasate la
odihna timp de 24 de ore.

A treia metoda de tabdcire si ungere
(metoda 3) s-a realizat prin imersiune fin
conformitate cu tehnologia de prelucrare a
pieilor practicata Tn companiile inovatoare mici
(Ulan-Ude, Rusia). Probele de piele de oaie s-au
imersat in solutia de lucru ce contine agent
tanant pe baza de crom si clorurd de sodiu la
o temperatura de 38+2°C timp de 4 ore dupa
procesul de piclare. Bazicitatea solutiei tanante
a fost de 38%. Dupa procesele de tabacire si
gresare, pieile au fost impaturite pe partea cu
carne si lasate la odihna timp de 4 ore.

Dupa cum arata datele din Tabelul 1,
aplicarea emulsiei de tabacire si ungere prin
periere cu actiune mecanica (metoda 1) reduce
consumul de apa cu 99,83% (de la 386,2 sm3/dm?
la 0,67 sm3/ dm?) si reduce durata procesului de
tabacire si de ungere de la 4 ore la 4,5 minute si
timpul de odihna de la 24 de ore la 2 ore.

Emulsia de tabacire si ungere, evaluata
in functie de urmatorii parametri: vascozitate
dinamica, stabilitate la agregare si stabilitatea
sorbtiei, a fost utilizatda pentru probele
experimentale.

Stabilitatea la agregare a fost masurata
intr-un cilindru gradat, la o temperatura de
40+£2°C, in perioada de timp in care emulsia se
separa complet in straturi.

Cinci picaturi din emulsia de tabacire si
ungere au fost aplicate pe piei piclate pentru a
determina stabilitatea absorbtiei si timpul de
descompunere al emulsiei (s-a Tnregistrat timpul
n care picaturile de crom au aparut pe suprafata
pielii gelatind).

S-a determinat vascozitatea dinamica
cu dispozitivul de masurare Rheotest cu placa
con, capabil sa lucreze la tensiuni mari de
forfecare. Pentru aceasta s-au aplicat 0,144 g
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inserted into the guideway, tensioning lever was
pressed, plate’s position was set to the approach
value of 6.49, while the test material was
evenly distributed over the V-shaped surface.
An indicating instrument measured the data to
calculate a angle and frequencies.

The results are given in Table 2.

de emulsie pe suprafata placii de masurare.
Placa a fost introdusa in calea de ghidaj, levierul
de tensionare a fost apasat, pozitia placii a
fost stabilita la valoarea de 6,49, iar materialul
de testat a fost distribuit uniform pe suprafata
in forma de V. Unghiul a si frecventele au fost
calculate utilizdnd un instrument de masurare a
datelor.
Rezultatele sunt prezentate in Tabelul 2.

Table 2: Tanning and greasing emulsion properties

Tabelul 2: Proprietatile emulsiei de tabdacire si ungere

Ne Indicator Indicator value
Nr. crt. Indicator Valoare indicator
1 Agg'rfegatlve stability, mer. 2889’
Stabilitate la agregare, min.
) Sorppon StabI|ItY, .mm.. S60'
Stabilitatea sorbtiei, min.
3 Dynamic viscosity, mPasxs 276.84421.11

Viscozitatea dinamicd, mPasxs

Analyzing the datain Table 2 it can be noted
that the emulsion is characterized by relatively
high aggregative stability, low sorption stability
and dynamic viscosity. Thus, the emulsion can be
recommended as the main working solution for
tanning and greasing by brushing method.

Conventional and modern research
methods were used to determine the diffusion
rate of chromium compounds into the leather
structure and their interaction with the protein
functional groups.

The diffusion process of chromium
compounds into the sheepskin depth was
estimated on the cure temperature change. For
this purpose, the test sheepskins were dehaired
and their thickness was measured according to
the State Standard 32078-2013 “Cured fur skins
and sheepskins. A method for determining cure
temperature”. If leather thickness was less than
0.5 mm, the sample’s width should be 5 mm. If
the thickness was 0.5 mm and more, the width
should be 3 mm. Two punctures were made
on the midline at a distance of 3 mm from the
samples’ edges to fix the samples on device
hooks. They were fixed on nonmoving and
moving hooks and dipped into a glass of distilled
water. The cure temperature (in Celsius degrees)

Analizand datele din Tabelul 2, se poate
observa ca emulsia se caracterizeaza printr-o
stabilitate la agregare relativ ridicata, stabilitatea
sorbtiei si vascozitatea dinamicd scazute. Astfel,
emulsia poate fi recomandat ca solutie principala
de lucru pentru tabacire si ungere prin periere.

S-au utilizat metode de cercetare
conventionale si moderne pentru a determina
rata de difuzie a compusilor de crom in structura
pielii si interactiunea acestora cu gruparile
functionale ale proteinelor.

Procesul de difuzie a compusilor de crom
n structura pielii de oaie a fost evaluat in functie
de modificarea temperaturii de prelucrare. in
acest scop, s-a indepartat parul de pe probele
de piele de oaie de testat, iar grosimea acestora
a fost masuratd in conformitate cu standardul
national 32078-2013, ,Piei cu blana si piei de
oaie prelucrate. Metodd de determinare a
temperaturii de prelucrare”. Daca grosimea pielii
afost mai mica de 0,5 mm, latimea probei trebuie
sa fie de 5 mm. Daca grosimea a fost de minim 0,5
mm, latimea trebuie sa fie de 3 mm. S-au facut
douad gauri pe linia mediana, la o distantd de 3
mm de la marginile probelor pentru prinderea
probelor de carligele dispozitivului. Acestea au
fost prinse de carlige fixe si mobile si imersate
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was determined at the time when the sample
started to shrink and the arrow of a traversing
pulley drifted from zero position.

Investigation of the leather structure was
carried out by the scanning electron microscope
JSM-6510LV JEOL with ‘INCA Energy 350
microanalysis system (UK, 2008) at ESSUTM
“Progress” common use center (Ulan-Ude,
Russia). The sheepskin sample preparation,
preliminary tanned, degreased and subjected
to finishing operations, was carried out by
dehydration.

The method of scanning electron
microscopy (SEM) is sensing the sample’s surface
by electron probe. The summary of the test
method is that the sample’s surface is irradiated
with a finely focused electron beam (its diameter
is up to 5+10 um), by so-called electron probe,
the sources of information are reflected and
secondary electrons. This method enables
to study the leather fine structure by visual
observation and photo magnification by 10 to
30,000 times or more, providing sufficiently
high resolution. Built-in INCA Energy 350 X-ray
analyzer performs elemental analysis at a point,
over section and area mapping. Elemental
composition of micro volumes is found out by
excited characteristic X-radiation. Examination
of the samples was carried out under low and
high vacuum [6].

Basic instrumentation of standard test
methods was used to determine sheepskin
quality characteristics: the State Standard
938.1-67 “Leather. A test method for moisture
content”, Russian National Standard 53013-
2008 “Fur skins and cured sheepskins. A test
method for chromium oxide (lll)”, the State
Standard 17631-72 “Fur skins and curried
sheepskins. A test method for ash residue in
leather”, Russian National Standard 53018-
2008 “Fur skins and cured sheepskins. A test
method for mass fraction of unconnected greasy
substances”, Russian National Standard 53017-
2008 “Fur skins and cured sheepskins. A test
method for pH of aqueous extract”, Russian
National Standard 52957-2008 “Fur skins and
cured sheepskins. Mechanical testing”, the State
Standard 938.24-72 “Leather. A test method for
moisture-retaining power”, the State Standard
938.21-71 “Leather. A test method for water
penetration and water penetration capacity in

intr-un pahar cu apa distilata. Temperatura de
prelucrare (in grade Celsius) a fost determinata
in momentul in care proba a Tnceput sd se
micsoreze si sageata unui scripete deplasabil s-a
indepartat de pozitia zero.

Structura pielii a fost investigata utilizand
un microscop electronic cu baleiaj JSM-6510LV
JEOL cu sistem de microanaliza INCA Energy
350 (Marea Britanie, 2008), la centrul ESSUTM
,Progress” (Ulan-Ude, Rusia). Proba de piele de
oaie 1n prealabil tabacitd, degresata si supusa
operatiunilor de finisare a fost pregatita prin
deshidratare.

Analiza de microscopie electronica de
baleiaj (SEM) presupune scanarea suprafetei
probei utilizdand o sonda electronica. Pe
scurt, metoda de analizd presupune iradierea
suprafetei probei cu un fascicul de electroni
ingust (diametrul este de pana la 5+10 um), prin
intermediul unei asa-numite sonde electronice,
si obtinerea informatiilor prin reflectarea
electronilor secundari. Aceasta metoda permite
studierea structurii fine a pielii prin observare
vizuala si fotografie marita de 10 pana la 30.000
de ori sau mai mult, oferind o rezolutie suficient
de mare. Analizorul cu raze X incorporat INCA
Energy 350 efectueaza analiza elementald intr-un
punct, la cartografierea suprafetei si a sectiunii
transversale. Compozitia elementala a volumelor
micro este determinata prin excitarea radiatiilor
X caracteristice. Probele au fost examinate sub
vid scdzut si ridicat [6].

S-au utilizat instrumentele de baza
specifice metodelor de testare standard pentru
a determina calitatea pielii de oaie: standardul
de stat 938.1-67, ,Piele. Metoda de fincercare
pentru continutul de umiditate”, standardul
national rus 53013-2008, ,,Blanuri si piei de oaie
prelucrate. Metoda de determinare a oxidului de
crom (Il1)”, standardul de stat 17631-72, ,,Blanuri
si piei de oaie prelucrate. Metoda de determinare
a reziduurilor de cenusa din piele”, standardul
national rus 53018-2008, ,,Blanuri si piei de oaie
prelucrate. Metoda de determinare a fractiuniide
masa a substantelor grase nelegate”, standardul
national rus 53017-2008, ,,Blanuri si piei de oaie
prelucrate. Metoda de determinare a pH-ului
extractului apos”, standardul national rus 52957-
2008, ,,Blanuri si piei de oaie prelucrate. Testare
mecanica”, standardul de stat 938.24-72, ,Piele.
Metoda de determinare a capacitatii de retinere
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static conditions”, Russian National Standard 1SO
17229-2009 “Leather. A test method for vapor
capacity”.

Processing of experimental results was
carried out by methods of mathematical
statistics.

RESULTS AND DISCUSSION

The effectiveness of tanning and greasing
by brushing method and therefore, the process of
chromium compounds diffusion into the leather
depth was evaluated by cure temperature change
of leatherin0, 1, 2, 3, 4, 6, 8 and 24 hours ageing
after tanning and greasing treatment (table 3).

a umiditatii”, standardul de stat 938.21-71,
,Piele. Metoda de determinare a penetrarii apei
si a capacitatii de penetrare a apei in conditii
statice”, standardul national rus ISO 17229-2009,
,Piele. Metoda de determinare a capacitatii
vaporilor”.

Rezultatele  experimentale au fost
prelucrate prin metode de statistica matematica.
REZULTATE SI DISCUTII

Eficacitatea metodei de tabacire si ungere
prin periere si, prin urmare, difuzia compusilor
de cromin piele au fost evaluate prin modificarea
temperaturii de contractie a pieliidupa0, 1, 2, 3,
4,6, 8 si 24 de ore dupa tratamentul de tabacire
si ungere (Tabelul 3).

Table 3: Change in sheepskin cure temperature during ageing, depending on the processing mode

Tabelul 3: Modificarea temperaturii de contractie a pielii de oaie in perioada de odihna, in functie de
metoda de prelucrare

Ageing time, h
Tanning and greasing mode Timp de odihnd, h
. e 0 1 2 3 4 6 8 24
Metodd de tabdcire si ungere Cure temperature, °C
Temperatura de contractie, °C
Brushing with mechanical
) treatment 4842 2 81+2 812  82t2  82+2  83%2 8412
Aplicare prin periere cu prelucrare
mecanicd
Brushing without mechanical
_ treatment 48+2 6212 63£2 63t2 6412 6582  66:2  74%2
Aplicare prin periere fard
prelucrare mecanicd
Dipping 48+2 6242 6612 68:2  70t2  75:2 782  83%2
Imersiune

The results in Table 3 show a gradual
increase in cure temperature of the sheepskin
during 24 hours of ageing regardless of the
tanning and greasing method. For modes 1 and
3 it is up to 83-84+2°C, for mode 2 it is up to
74£2°C. The intense cure temperature change
of the sheepskin is related to the experimental
sample with an integrated mechanical action.
The cure temperature exceeds 80°C for two
hours of ageing after brushing method of tanning
and greasing with a mechanical action, whereas
the cure temperature averages 65°C for the
other treatment options during the given period
of time.

The data obtained proves that combined
brushing method of tanning and greasing with
a complex mechanical action of the tanning
and greasing machine (Figure 2) with regard

Rezultatele din Tabelul 3 aratad o crestere
treptata a temperaturii de contractie a pielii de
oaie intr-o perioada de 24 de ore de odihng,
indiferent de metoda de tabdcire si ungere
folosita. in cazul metodelor 1 si 3, temperatura
este de pana la 83-84+2°C, iar pentru metoda 2,
este de pana la 74£2°C. Modificarea temperaturii
de contractie a pielii este valabila pentru proba
experimentala cu actiune mecanica integrata.
Temperatura de contractie depaseste 80°C,
dupa doua ore de odihna in cazul aplicarii
metodei de tabacire si ungere prin periere cu
prelucrare mecanica, in timp ce temperaturile
medii de contractie de 65°C s-au obtinut pentru
celelalte tipuri de tratament n perioada de timp
specificata.

Referitor la metodele de prelucrare alese
in prealabil [4]: deformarea relativa a semi-
fabricatelor de piele € = 10%, frecventa de
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to preliminary chosen processing modes [4]:
relative deformation of semi-finished leather € =
10%; action frequency on semi-finished leather v
=0.04 Hz; the number of cycles n = 9 significantly
reduces the process time to 4.5 m, as well as
intensifies the diffusion process of chrome
tanning compounds into the leather structure.

It should be noted that the rate and depth
of the emulsion penetration depends upon
the degree of a mechanical action, duration
of impact of working parts on semi-finished
sheepskin surface and emulsion consumption
per unit area of the leather. This effect is achieved
due to the forced injection of the emulsion into
the dermis depth, compression, stretching, skin
surface friction while processing on the machine.
These processes lead to leather structure
deformation and achieve more complete
emulsion penetration into the thickness of semi-
finished leather. Under the influence of various
effects (sponge, capillary soaking, peristaltic,
hydrodynamic indentation) emulsion is quickly
“sucked” into the leather structure.

Cross-section micrographs of the samples
at different time intervals after tanning and
greasing were taken by scanning electron
microscopy to get information about semi-
finished leather structural change, diffusion
process intensity of chromium oxide into the
leather depth and its distribution over the
dermis thickness. The intensity of characteristic
K-a chromium radiation was found out and the
elemental composition by X-ray microanalysis
was carried out.

Figure 3 is a sheepskin cross-section
micrograph before tanning and greasing, and it
shows measuring points.

! Trm

BNEKTHOHHOE W3DBpaKEHHE 1

actiune asupra semi-fabricatelor de piele v =
0,04 Hz, numarul de cicluri n = 9, datele obtinute
demonstreaza ca metoda de tabacire si ungere
prin periere combinatd cu o actiune mecanica
complexa a utilajului de tabacire si ungere (Figura
2) reduce semnificativ timpul de prelucrare
panad la 4,5 min. si intensifica difuzia compusilor
tananti de crom in structura pielii.

Trebuie remarcat faptul ca viteza si
profunzimea penetrarii emulsiei depinde de
gradul actiunii mecanice, durata impactului
instrumentelor de lucru asupra  semi-
fabricatelor de piele si consumul de emulsie pe
unitatea de suprafata a pielii. Acest efect este
obtinut datoritd injectarii fortate a emulsiei in
profunzimea dermei, compresiunii, intinderii si
frictiunii care au loc la suprafata pielii in timpul
prelucrarii folosind utilajul descris. Aceste
procese conduc la deformarea structurii pielii si
la obtinerea unei penetrari complete a emulsiei
in profunzimea semi-fabricatelor de piele.
Sub influenta diferitelor efecte (de absorbtie,
umplerea capilarelor, efect peristaltic, indentare
hidrodinamica), emulsia este absorbita rapid in
structura pielii.

Micrografiile  probelor in  sectiune
transversald efectuate la diferite intervale de
timp dupa tdbacire si ungere au fost realizate
prin microscopia electronica de baleiaj pentru a
obtine informatii despre modificarea structurala
a semi-fabricatelor de piele, intensitatea
procesului de difuzie a oxidului de crom 1in
profunzimea pielii si distributia acestuia pe toata
grosimea dermei. S-au determinat intensitatea
radiatiei K-a caracteristice cromului si compozitia
elementala prin microanaliza cu raze X.

Figura 3 prezinta micrografia pielii de oaie
in sectiune transversald Tnhainte de tabacire si
ungere, indicand punctele de masurare.

N

Figure 3. Measuring points on a sheepskin cross-section before tanning and greasing, x50
Figura 3. Puncte de masurare pe sectiunea transversala a pielii de oaie Thainte de tabacire si ungere, x50
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Table 4 presents the results of the
elemental composition analysis of a sheepskin
cross-section before tanning and greasing,
obtained by X-ray microanalysis.

Tabelul 4 prezinta rezultatele analizei
compozitiei elementale a sectiunii transversale
a pielii de oaie Tnainte de tabacire si ungere,
obtinute prin microanaliza cu raze X.

Table 4: Elemental composition analysis of a sheepskin cross-section before tanning and greasing (wt%), x50

Tabelul 4: Analiza compozitiei elementale a sectiunii transversale a pielii de oaie nainte de tabacire si
ungere (wt%), x50

Spectrum

C 0 Na Si S Cl Ca Total
Spectru
Total spectrum 47.77 36.18 7.49 ; 4.98 3.05 0.54 100.00
Spectru total
Line (1) spectrum 41.41 34.53 12.95 0.36 7.73 278 0.25 100.00
Spectru linia (1)
Line (2) spectrum 48.87 31.56 6.79 ; 6.82 5.57 0.39 100.00
Spectru linia (2)
Line (3) spectrum 58.56 28.40 5.83 - 3.68 3.36 0.17 100.00
Spectru linia (3)
Line (4) spectrum 36.29 41.17 13.44 ; 6.78 1.82 0.50 100.00
Spectru linia (4)
Line (5) spectrum 58.86 34.24 2.54 ; 2.45 191 - 100.00
Spectru linia (5)
Max. 58.86 41.17 13.44 0.36 7.73 5.57 0.54
Min. 36.29 28.40 2.54 0.36 2.45 1.82 0.17

According to Figure 3 and Table 4,
the sheepskin thickness was conventionally
divided into five segments; each of them has
been analyzed for elemental composition. A
comparative study of the elemental composition
in five points gave information on 7 elements:
carbon (36-59%), oxygen (28-41%), sodium (2.5-
13%), silicon, sulfur, chloride and calcium.

Figure 4 and Table 5 show the data
obtained within 20 minutes after sheepskin
tanning and greasing.

Analysis of the characteristic K-a
chromium radiation intensity, chromium ratio in
the sheepskin cross sections (Figure 4, Table 5)
show that within 20 minutes after tanning and
greasing by brushing method with integrated
mechanical processing, the diffusion of
chromium tanning compounds into the leather
structure is more intensive and equal to 0.42-
4.3% compared with the experimental samples
without mechanical action (0.06-0.19%) and
control samples (0.01-0.69%). Chrome tannin
penetration into the leather structure with
integrated mechanical action is more than 2/3 of
the semi-finished leather thickness. The diagram
of chromium radiation intensity in cross sections
of the control samples (tanning and greasing
by brushing method without mechanical

Conform Figurii 3 si Tabelului 4, grosimea
pielii de oaie a fost impartita in mod conventional
n cinci segmente; fiecare segment a fost analizat
pentru a determina compozitia elementald. Un
studiu comparativ al compozitiei elementale
in cinci puncte a oferit informatii despre 7
elemente: carbon (36-59%), oxigen (28-41%),
sodiu (2,5-13%), siliciu, sulf, clorura si calciu.

Figura 4 si Tabelul 5 prezinta datele
obtinute la 20 de minute dupa tabacirea si
ungerea pielii de oaie.

Analiza intensitatii radiatiei K-a
caracteristice cromului, continutul de crom din
sectiuniletransversale ale pieilor de oaie (Figura4,
Tabelul 5) arata c3, la 20 de minute dupa tabdacire
si ungere prin periere cu prelucrare mecanica
integratd, difuzia compusilor tananti de crom in
structura pielii este mai intensa si egala cu 0,42-
4,3%, comparativ cu probele experimentale fara
prelucrare mecanica (0,06-0,19%) si cu probele
martor (0,01-0,69%). Penetrarea cromului Tn
structura pielii, cu actiune mecanica integrata,
reprezinta mai mult de 2/3 din grosimea semi-
fabricatului de piele. Diagrama intensitatii
radiatiei cromului in sectiunea transversala a
probelor martor (tabdacire si ungere prin periere
fara prelucrare mecanica, tabdacire si ungere prin
imersiune) prezinta o distributie neuniforma a
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Figure 4. Diagram of the characteristic K-a chromium radiation intensity in the sheepskin cross-
section in 20 minutes after treatment: a — Tanning and greasing by brushing method with mechanical
action, b — Tanning and greasing by brushing method without mechanical action, c —tanning and
greasing by dipping method; x50

Figura 4. Diagrama intensitatii radiatiei K-a caracteristice cromului in sectiunea transversala a pielii de
oaie dupa 20 de minute de tratament: a — tabacire si ungere prin periere cu prelucrare mecanica,

b — tabacire si ungere prin periere fara prelucrare mecanica, c — tabacire si ungere prin imersiune; x50

Table 5: Chromium weight content in the sheepskin cross section in 20 minutes after treatment (wt%)

Tabelul 5: Continutul de crom din sectiunea transversald a pielii de oaie dupa 20 de minute de la tratament (wt%)

Chromium weight content, wt%
Continut crom, calculat la greutate, wt%
Tanning and greasing by
Spectrum brushing method with
Spectru mechanical treatment
Tdbdcire si ungere prin

Tanning and greasing by
brushing method without
mechanical treatment
Tabdcire si ungere prin periere

Tanning and greasing by
dipping method
Tdbdcire si ungere prin

periere cu prelucrare . . imersiune
- fard prelucrare mecanicd
mecanicd

Line (1) spectrum
Spectru linia (1) 2.43 0.06
Line (2) spectrum
Spectru linia (2) 3.92 0.09 0.03
Line (3) spectrum
Spectru linia (3) 0.47 0.15 0.01
Line (4) spectrum
Spectru linia (4) 4.30 0.07 0.69
Line (5) spectrum
Spectru linia (5) 0.42 0.19

Max. 4.30 0.19 0.69

Min. 0.42 0.06 0.01
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processing, tanning and greasing by dipping taninului in grosimea semi-fabricatelor de piele.

method) shows uneven tannin distribution over Figura 5 si Tabelul 6 prezintda datele

the semi-finished leather thickness. obtinute la 2 ore de la inmuiere dupa tdbacirea
Figure 5 and Table 6 show the data si ungerea probelor de piele.

obtained in 2 hours of soaking after tanning and
greasing of sheepskin samples.

05 os
05 o ! -

Crromium Kel

Chromium Kt

Chromium Kl

a b C
Figure 5. Diagram of the characteristic K-a chromium radiation intensity in the sheepskin cross-
section in 2 hours after the following treatments: a — Tanning and greasing by brushing method with
mechanical treatment, b — Tanning and greasing by brushing method without mechanical treatment,
¢ — Tanning and greasing by dipping method; x50
Figura 5. Diagrama intensitatii radiatiei K-a caracteristice cromului in sectiunea transversala a pielii de
oaie dupa 2 ore de tratament: a — tabacire si ungere prin periere cu prelucrare mecanica, b — tabacire
si ungere prin periere fara prelucrare mecanica, c — tabacire si ungere prin imersiune; x50

Table 6: Chromium weight content in the sheepskin cross section in 2 hours after treatment (wt%)

Tabelul 6: Continutul de crom din sectiunea transversala a pielii de oaie dupa 2 ore dupa tratament (wt%)

Chromium weight content, wt%
Continut crom, calculat la greutate, wt%

Tanning and greasing by Tanning and greasing by brushing . :
Spectrum
P brushing method with method without mechanical Tannlr\g .and greasing by
> dipping method
mechanical treatment treatment e .
G . . G . . Tdbdcire si ungere prin
Tdbdcire si ungere prin periere Tdbdcire si ungere prin periere . .
. . . imersiune
cu prelucrare mecanicd fdrd prelucrare mecanica
Line (1) spectrum
Spectru linia (1) 4.53 1.95 0.01
Line (2) spectrum
Spectru linia (2) 16.23 6.63 0.08
Line (3) spectrum 456 282 101

Spectru linia (3)

N
[}
N
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Line (4) spectrum

Spectru linia (4) >89 2.46
Line (5) spectrum
Spectru linia (5) 3.13 2.03 1.07
Max. 16.23 6.63 1.07
Min. 3.13 1.95 0.01
Tanner penetration is even practically Penetrarea tanantului este, practic,

all over the sheepskin thickness in 2 hours
after tanning and greasing by brushing method
with integrated mechanical treatment, while
chromium weight content in the control samples
shows uneven distribution of the tanner over the
semi-finished leather thickness on the diagram
of the characteristic K- chromium radiation
intensity (Figure 4, Table 6).

Analysis of the data in Figures 4 and 5, in
Tables 5 and 6 is supported by the data in Table 3:
when chromium ratio is 3+5% cure temperature
of the leather reaches the required 80°C. Thus,
the cure temperature of the leather correlates
well with chromium oxide distribution in the
investigated samples by X-ray microanalysis.

Effectiveness of the combined sheepskin
tanning and greasing with integrated mechanical
treatment is proved by the research results.
Semi-finished leather obtained by the proposed
technology has high physical, mechanical and
hygienic properties (Table 7).

uniforma pe intreaga grosime a pielii la 2 ore
dupad tabacire si ungere prin periere cu prelucrare
mecanicd integratd, Tn timp ce continutul de
crom calculat la greutatea pielii la probele
martor aratd distributia inegald a tanantului pe
grosimea semi-fabricatului de piele in diagrama
intensitatii radiatiei K-a caracteristice cromului
(Figura 4, Tabelul 6).

Analiza datelor din Figurile 4 si 5 si Tabelele
5 si 6 este sustinuta de datele din Tabelul 3:
atunci cand procentul de crom este de 3+5%
fata de greutatea pieilor piclate, temperatura de
contractie a pielii ajunge la temperatura dorita, de
80°C. Astfel, temperatura de contractie a pielii se
coreleaza bine cu distributia oxidului de crom in
probele investigate prin microanaliza cu raze X.

Eficacitatea metodei combinate de
tabacire si ungere a pielii de oaie cu prelucrare
mecanicd integratd este demonstrata de
rezultatele cercetarii. Semi-fabricatele de piele
obtinute prin tehnologia propusa au proprietati
fizice, mecanice si igienice bune (Tabelul 7).

Revista de Pielarie Incaltaminte 16 (2016) 3

225



Dmitry SHALBUEV, Yulia KALASHNIKOVA, Sergey POLOMOSHNIKH, Elena LEONOVA

Table 7: Indicators of sheepskin quality cured by different tanning and greasing methods

Tabelul 7: Indicatori de calitate pentru pieile de oaie tratate prin diferite metode de tabacire si ungere

Tanning and greasing method
Metodd de tdbdcire si ungere

Tanning and Tannlr.1g and
. greasing by .
greasing by ) Tanning
brushing brushing and
Reference Standard > method .
Ne . . method with . greasing
Indicator documents indicators . without -
Nr. . . . mechanical . by dipping
Indicator Documente de Indicatori mechanical
crt. L treatment method
referintd standard A treatment o
Tabdcire si e Tabdcire
. Tdbdcire si .
ungere prin ] si ungere
: ungere prin :
periere cu . Ly prin
periere fard . .
prelucrare imersiune
. prelucrare
mecanicd .
mecanicd
Cure temperature, °C
L State Standard
1 Temperaturaoge contractie, (GOST) 32078-2013 80 83.5 74.0 83.0
Weight content, %
Continut calculat la greutate,
%
Moisture State Standard
<
Umiditate (GOST) 938.1-67 s14.0 73 6.9 7.6
Chromium oxide Russian State
Oxid de crom Standard (GOST R) 1.5+3.5 2.6 3.0 2.7
53013-2008
Ash State Standard
2 <
Cenusd (GOST) 17631-72 9.0 6.8 8.0 7:5
Spomesaren sinsin
Substante arase neleaate din Standard (GOST R) <12.0 10.9 11.1 11.0
te gra: g 53018-2008
piele
sbctantos of narcover | Fusian State
Substante arase neleaate din Standard (GOST R) <4.0 3.3 3.7 3.4
fe grase neleg 53018-2008
nvelisul pilos
pH of the leather aqueous
etract 0cT53017-2008 3.3 48 5.05 4.01
pH-ul extractului apos din
piele
Whole hide rupture load, H Russian State
4 Sarcina la rupere pentru Standard (GOST R) >250 421.4 406.1 395.3
pielea intreagd, H 52957-2008
Russian State
) N
5 lﬂfu:‘affes';”ﬁ:‘n‘;”'f Standard (GOST R) >30 42,0 38.0 453
g 7 52957-2008
Moisture-retaining power, %
State Standard
6 Capacitatea de a retine (GOST) 938.24-72 >27.2 382.9 >82.3
umezeala, %
Water penetration capacity,
%
State Standard
7 - 25.7 20.4 19.6
Capacitatea de pdtrundere (GOST) 938.21-71
a apei, %
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H 2
Vapor capacity, mg/sm Russian State

8 . . Standard (GOST R - 15.9 13.7 12.6
C tatea de absorb
apacitated de absorbfie a s 175399009
vaporilor de apd, mg/sm
Porosity, %
9 - - 62+66 63+67 72+74
Porozitate, %
Hygroscopicity, %
10 - - 14+19 14+16 17+20
Higroscopicitate, %
Water-yielding capacity, %
1 Capacitate de cedare a ) ) 14+17 13+14 14+18
apei, %
Adhesive strength of hair
12 with leather, H - - 17+25 21:26 1425
Aderenta pdrului la piele, H
CONCLUSION CONCLUzII

The data obtained confirm acceleration
of the chrome-greasy mixture diffusion into
the sheepskin structure by cyclic stretching and
subsequent compression, resulting in overall
pores and capillaries filling with tanning agent
due to its geometry change.

The chrome-greasy mixture diffusion
was studied by scanning electron microscopy,
the results of which indicate that tanning and
greasing by brushing method with integrated
mechanical treatment ensures even tannin
distribution through the leather thickness in 2
hours after ageing.

The suggested combined process of
tanning and greasing by brushing method with
integrated mechanical treatment significantly
reduces processing time of semi-finished
sheepskin from 4 hours to 4.5 min., as well as
ageing time after tanning and greasing from 4 to
2 hours, and considerably cuts down the water
consumption and discharge of toxic wastewater
and, thus, minimizes negative environmental
impact of leather and fur tanneries.

Acknowledgement

The work was performed within the
framework of the State Target of the Ministry of
Education and Science under official registration
Ne 01201462824.

Datele obtinute confirma accelerarea
difuziei amestecului de ungere cu saruri de crom
in structura pielii de oaie prin intindere ciclica
si compresiune ulterioara, avand ca rezultat
umplerea porilor si a capilarelor cu agent tanant,
datorita modificarii geometriei structurii.

Difuzia agentului de ungere si a tanantului
cu crom a fost studiatda prin microscopie
electronica de baleiaj, iar rezultatele indica faptul
ca metoda de tabacire si ungere prin periere cu
prelucrare mecanica integrata asigura distributia
uniforma a tanantului Tn grosimea pielii la 2 ore
dupa odihna.

Procedeul combinat de tabacire si ungere
prin periere cu prelucrare mecanica integrata
reduce semnificativ timpul de prelucrare a
semi-fabricatelor de piele de oaie de la 4 ore
la 4,5 min., precum si timpul de odihna dupa
tabacire si ungere de la 4 pana la 2 ore si reduce
considerabil consumul de apa si cantitatea de ape
uzate toxice eliminate, reducand, prin urmare, si
impactul negativ asupra mediului al tabacariilor
care prelucreaza piele si blana.
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