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THE INFLUENCE OF SOME TECHNOLOGICAL PARAMETERS ON TANNING SHEEP FURS PICKLED USING DICARBOXYLIC ACIDS
ABSTRACT. The paper presents a study on performances reached on tanning with chromium salts sheep furs previously pickled using dicarboxylic acids.
Experiments have been conducted in two variants, with basification at the end of tanning and with acid correction before dosing basic chromium salts respectively.
The second variant ensures a medium increase of shrinkage temperature of the dermis by 30°C, under the conditions of an offer of only 1.2 g / LCr,0,.
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INFLUENTA UNOR PARAMETRI TEHNOLOGICI ASUPRA TABACIRII BLANURILOR DE OVINE PICLATE CU ACIZI DICARBOXILICI
REZUMAT. Lucrarea prezinta un studiu asupra performantelor atinse la tabacirea cu saruri de crom a bldnurilor de ovine anterior piclate cu acizi dicarboxilici.
Experimentele au fost efectuate in doud variante, respectiv cu bazificare la finalul tabacirii si cu corectie acida inaintea dozarii sarurilor bazice de crom. Cea de-a
doua variantd asigura o crestere medie a temperaturii de contractie a dermei cu 30°C, in conditiile unei oferte de doar 1,2 g / LCr,0,.
CUVINTE CHEIE: piei de ovine, tabacire in crom, piclare, acizi dicarboxilici.

L'INFLUENCE DES PARAMETRES TECHNOLOGIQUES SUR LE TANNAGE DES FOURRURES DE MOUTONS DECAPEES AVEC DES ACIDES DICARBOXYLIQUES
RESUME. L'article présente une étude sur les performances réalisées par le tannage aux sels de chrome des fourrures de moutons préalablement décapées avec des
acides dicarboxyliques. Les expériences ont été effectuées en deux versions, en utilisant la basification a la fin du tannage et respectivement en utilisant la
correction acide avant I'administration des sels de chrome. La deuxieme version assure une augmentation moyenne de la température de rétrécissement du derme
par30°C, dans les conditions d'une offre de seulement 1,2 g/ LCr,0,.

MOTS CLES: cuirs de moutons, tannage au chrome, décapage, acides dicarboxyliques.

INTRODUCTION

Although it is not essentially different from
tanning unhaired skins, fur tanning with basic
complexes is done under very different technological
conditions, and performances reached do not measure
up to those specific to unhaired skins. The main
performance criterion is shrinkage temperature at the
end of the operation and, in parallel, shrinkage index of
the tanned dermis [1]. Usually, obtaining shrinkage
temperatures over 8082°C for furs is not of interest.
Therefore, fur dermis is tanned unsaturatedly. This fact
ensures a low specific dermis mass, aimed at
particularly for sheep furs, but also for some of the
noble and exoticfurs.

In fur tanning practice low float exhaustion is
found, without exception, and important amounts of

INTRODUCERE

Desi nu se deosebeste principial de tabacirea
pieilor deparate, tdabacirea blanurilor cu complecsi
bazici se realizeaza in conditii tehnologice mult diferite,
iar performantele atinse nu se ridica la nivelul celor
specifice pieilor deparate. Principalul criteriu de
performanta este temperatura de contractie atinsa la
finalul operatiei si, Tn paralel, indicele de contractie al
dermei tabacite [1]. De reguld, pentru blanuri nu
intereseaza obtinerea de temperaturi de contractie
peste 80 82°C. Asadar, derma blanurilor este nesaturat
tabacita. Acest fapt asigura o masa specifica mica a
dermei, urmarita in special pentru blanurile ovine, dar
si pentruunele dintre blanurile nobile si exotice.

in practica tabacirii blanurilor se constata, fird
exceptii, epuizari scazute ale flotelor, cantitati
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Cr,0, are found in waters to be treated. That is why a
series of technological artificial means are needed to
recycle chromium salts. The most often used method is
that of recycling used floats, after fresh basic salts are
added to their composition. However, this method has
several technical-economic disadvantages and a series
of technological deficiencies, which affects the quality
of tanned leathersin reused floats to a certain extent.

The literature presents multiple data regarding
advanced exhaustion of tanning floats with basic
chromium salts when adding dicarboxylic acids in the
pickling or tanning float. This paper aims to study the
possibilities of increasing the yield of using chromium
tanning agents in tanning furs previously pickled using
dicarboxylicacid blends.

Basically, large concentrations of chromium salts
in residual tanning floats can be obtained either by
increasing their retention in the dermis, under the
conditions of a constant offer, or by increasing the
mutual affinity of the dermis and tanning complexes, so
that tanning could be carried out in diminished offers.
Dicarboxylic acids may act according to the second
variant. In order to test this hypothesis a CFE 2°
experimental program has been applied [2],
monitoring the value of shrinkage temperature
reached by leather samples previously pickled using a
standard recipe, with dicarboxylic acids.

MATERIALS AND METHODS

All experiments are done on sheep fur samples,
category 5, previously pickled with dicarboxylic acids
using the procedure describedin [3].

Since the mechanism through which dicarboxylic
acids contribute to adjusting the affinity of partners in
the tanning process is not completely elucidated,
experimentation in two extreme variants was resorted
to: (A) tanning finalized by basification; (B) acid
correction of the float before dosing the basic salt.
These variants cover the entire range of balance series
of tanning species in a tanning process. Therefore, we
consider that through the pH oscillation in the
treatment float, the mutual affinity of partners
(tanning agent — dermis) can be modulated mediated
by dicarboxylic acids, which replaces the ignorance of
mechanisms by means of which the tanning process is

importante de Cr,0, regdsindu-se in apele trimise la
epurare. De aceea se recurge la o serie de artificii
tehnologice pentru reciclarea sarurilor de crom.
Metoda cea mai des folosita este aceea a reutilizarii
flotelor uzate, dupa ce compozitia acestora este
completata cu saruri bazice proaspete. Aceasta metoda
prezintd insa mai multe inconveniente tehnico-
economice si o serie de deficiente tehnologice, ceea ce
afecteaza intr-o oarecare mdsurd calitatea pieilor
tabdacitein flote reutilizate.

Literatura de specialitate prezinta multiple date
privind epuizarea avansatd a flotelor de tabacire cu
saruri bazice de crom atunci cand se utilizeaza adaosuri
de acizi dicarboxilici Tn flota de piclare sau in cea de
tabacire. Prezenta lucrare fisi propune sa studieze
posibilitatile de crestere a randamentului de utilizare a
tanantilor de crom la tabacirea blanurilor anterior
piclate cu amestecuride acizi dicarboxilici.

Principial, concentratii mici de saruri de crom in
flotele reziduale de la tdbacire se pot obtine fie
crescand retinerea lor in derma, in conditiile unei
oferte constante, fie marind afinitatea reciprocd a
dermei si a complecsilor tananti, astfel incat tabacirea
sa se poata realiza la oferte diminuate. Acizii dicarboxilici
pot actiona conform celei de a doua variante. Pentru a
verifica aceasta ipoteza s-a aplicat un program
experimental EFC 2’ [2], urm&rindu-se valoarea temperaturii
de contractie atinsd de probele de piele anterior piclate
dupad oreteta standard, cu acizi dicarboxilici.

MATERIALE SIMETODE

Toate experimentele se realizeaza pe probe de piei
ovine cu blana, categoria 5, anterior piclate cu acizi
dicarboxilici dupa procedeul descrisin [3].

Deoarece mecanismul prin care acizii dicarboxilici
contribuie la reglarea afinitatii partenerilor in procesul
de tabacire nu este deplin elucidat, s-a recurs la
experimentarea Tn doua variante extreme: (A)
tabacirea finalizata prin bazificare; (B) corectia acida a
flotei Tnaintea dozadrii sarii bazice. Aceste variante
acopera intreaga gama a seriilor de echilibre ale
speciilor tanante Tntr-un proces de tabacire. De aceea,
consideram ca prin jocul de pH in flota de tratare se
poate modula afinitatea reciprocda a partenerilor
(tanant — dermad) mediatd de catre acizii dicarboxilici,
fapt care suplineste necunoasterea exactda a
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developed, as well as the exact role of dicarboxylic
acids.

Variant of Tanning with Basification

The classic influential factors in tanning have been
takeninto account, namely:

e 2,—Cr,0,0ffer(g/L,inrelation tothe float);

» z,—the amount of basification agent used (g /
L, inrelation to the float);

e z,—duration of treatment (hours).

The effect of these factors on two technologically
measurable parameters whose meaning is related to
tanningisaimed, as follows:

e y,—shrinkage temperature of the fur dermis at
the end of tanning (°C);

e vy, — final pH of the tanning float, after
basification.

A complete factorial experiment CFE 2° was
conducted based on which information was obtained
on the way and degree (extent) to which the selected
factors influence the final features of tanning. The
experimental matrix, the correspondence between
real and encoded variables, as well as the measured
factorsare presentedin Table 1.

mecanismelor dupa care procesul de tabacire decurge,
precum sirolul exact al acizilor dicarboxilici.

Varianta de tabacire cu bazificare

S-au luat in considerare factorii clasici de influenta
latabacire, respectiv:

« z,—ofertadeCr,0,(g/L, fata de flota);

e z,—cantitatea de agent de bazificare utilizata (g
/L, fata deflotd);

e z,—duratatratamentului(ore).

Se va urmari efectul acestor factori asupra a doi
parametri masurabili tehnologic si cu semnificatie
legata de desfdsurarea tabdcirii, respectiv:

e y,—temperatura de contractie a dermei blanii
la finalul tabacirii (°C);

e vy, — pH-ul final al flotei de tdbacire, dupa
bazificare.

S-a optat pentru realizarea unui experiment
factorial complet de tipul EFC 2°, in baza ciruia sd se
obtina informatii asupra modului si gradului (masurii)
in care factorii alesi influenteaza marimile de final ale
tabacirii. Matricea experimentala, corespondenta intre
variabilele reale si cele de codificare, precum si
marimile masurate sunt prezentate in Tabelul 1.

Table 1: Matrix of CFE 2° experimental plan and values of measured factors
Tabelul 1: Matricea planului experimental EFC 2’ si valorile marimilor masurate

Measured

Encoded variables Real variables responses

Variabile de codificare Variabile reale Parametri

mdsurati

Experiment X X1 X2 X3 Z; 7 Z3 Y1 Y2

no. Factors: Offer, Amount, Duration, Final

Numdr Madrimi: Oferta, Cantitatea, Hours T. H

experientd Measuring units: g/L g/L Durata, ° prma/
Unitati de mdsura: Cr,05 NaHCO; ore P

+1 +1 -1 =1l

+1 +1 +1 -1

+1 +1 -1 +1

+1 +1 +1 +1
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The eight experiments in the experimental plan
were done in parallel, according to the following
technological prescriptions. In order to ensure control
of the float temperature throughout the tanning
process, the Dose VGI 30557 stainless steel drum with
jacket was used (1200 mm diameter, 500 mm width).
Only the central areas of skins with furs were subjected
totanning, in order to avoid wool felting, during stirring
in relatively small floats.

Standard pickling:

1000 % float, 18 20°C;

40 g / L industrial salt with pickle float density of
1.025g/mL;

65 g / L industrial salt with pickle float density of
1.042g/mL;

- fur skins are introduced in the thermostated
float;

-60 min. static;

5 g/ Ldicarboxylic acid blend dissolved in pickled
float, accordingto [3];

-18 hours, static;

- after removing from the float, pickled fur skins
were subjected to centrifugation, then they were set to
rest in pickled state, for 18 hours, laid on wooden
platforms and covered with polyethylene sheets;

-the pickling float remained in the facility.

Tanning:

-over the pickling float;

- fur skins are introduced in the float and stirred
for 30 minutes, for uniform rehydration;

0.3 1.2g/LCr,0, (basicsalt 33° Sch), according to
the experimental plan;

-6 hours, intermittent stirring;

- basification, if needed, according to the
experimental plan;

-2 hours, intermittent stirring;

- static until the end of the duration prescribed in
the experimental plan.

At the end of each experiment, the float pH was
measured and the shrinkage temperature of the
tanned dermis was determined, using the mean of five
such determinations (the value was rounded off to the
closest whole number). Shrinkage temperature was
determined using a Giuliani IG/TG device, in solution
containing 110 g / L NaCl and 145 g / L glycerin. Before
determination, the samples were shaved, to completely
remove wool hairs.

Cele opt experiente cuprinse in planul
experimental s-au realizat Tn paralel, conform
urmatoarelor prescriptii tehnologice. Pentru a asigura
controlul temperaturii flotei pe intreaga durata a
tabacirii s-a lucrat Tn butoi Dose VGI 30557 (diametru
1200 mm, latime 500 mm), din otel inoxidabil, cu
manta. Doar portiunile centrale ale pieilor cu bland s-au
supus tabdcirii, pentru a evitaimpaslirea firelor de lan3,
in cursul agitariiin flote relativ mici.

Piclare standard:

1000 % flotd, 18 20°C;

40 g / L sare industriala cu densitatea flotei de
saramura 1.025g/mL;

65 g / L sare industriald cu densitatea flotei de
saramura1.042g/mL;

- pieile cu blana se introducin flota termostatata;

-60 min. static;

5 g / L amestec acizi dicarboxilici dizolvat in
saramura, conform [3];

- 18 ore, static;

- dupa scoaterea din flota, pieile cu blana piclate s-
au supus centrifugarii, apoi s-au mentinut la odihna in
stare piclata, timp de 18 ore, intinse pe platforme din
lemn siacoperite cu folie din polietilena;

- flota de piclare s-a mentinutin utilaj.

Tabacire:

- peste flota de piclare;

- pieile cu blana se introduc in flota din utilaj si se
agita timp de 30 minute, pentru rehidratarea uniforma;

0,3 1,2 g/ LCr,0, (sare bazicd 33° Sch), conform
planului experimental;

-6 ore, agitare intermitenta;

- bazificare, daca este cazul, conform planului
experimental;

-2 ore, agitare intermitenta;

- static pana la incheierea duratei prescrise in
planul experimental.

Dupa incheierea fiecarui experiment, s-a masurat
pH-ul flotei si s-a determinat temperatura de contractie
a dermei tabacite, utilizdnd media a cinci astfel de
determinari (valoarea s-a rotunjit la intregul cel mai
apropiat). Temperatura de contractie s-a determinat
utilizdnd un aparat Giuliani IG/TG, in solutie ce contine
110 g / L NaCl si 145 g / L glicerind. Tnaintea
determinarii, probele s-au ras, pentru indepartarea
completd afirelor delana.

Leather and Footwear Journal 10 (2010) 4




THE INFLUENCE OF SOME TECHNOLOGICAL PARAMETERS ON TANNING SHEEP FURS PICKLED USING DICARBOXYLIC ACIDS

Variant of Tanning with Acid Correction

The influential factors taken into account are:

e z,—Cr,0,offer(g/L,inrelationtothe float);

e z, — the amount of formic acid for acid
correction (mL/L, inrelation to the float);

e z,—duration of treatment (hours).

The effect of these factors on the same two
technological parameters is aimed, as in the previous
experimental variant, namely:

» y,—shrinkage temperature of the fur dermis at
the end of tanning (°C);

» vy, — final pH of the tanning float, when the
operation is done without basification.

The mean values of these parameters before
tanningare:

- shrinkage temperature of the pickled dermis:
44°C;

- float pH at the end of pickling, reached after acid
correction: 3.2.

A complete factorial experiment CFE 2° was
conducted based on which information was obtained
on the way and degree (extent) to which the selected
factors influence the final features of tanning. The
experimental matrix, the correspondence between
real and encoded variables, as well as the measured
factorsare presentedin Table 2.

Varianta de tabacire cu corectie acida

Factorii de influenta luatiin considerare sunt:

» z,—ofertadeCr,0,(g/L, fata deflota);

e z, — cantitatea de acid formic destinata
corectieiacide (mL/L, fatd de flota);

e z,—duratatratamentului(ore);

Se va urmari efectul lor asupra acelorasi doi
parametri tehnologici ca si in varianta experimentala
anterior tratata, respectiv:

e y,—temperatura de contractie a dermei blanii
la finalul tabacirii (°C);

e vy,—pH-ulfinal al flotei de tabacire, atunci cand
operatia se executa fara bazificare.

Valorile medii ale acestor parametri fnaintea
startuluitabaciriisunt:

- temperatura de contractie a dermei piclate:
44°C;

- pH-ul flotei la finalul piclarii, atins in urma
corectieiacide: 3,2.

S-a optat pentru realizarea unui experiment
factorial complet de tipul EFC 2°, in baza ciruia s& se
obtina informatii asupra modului si gradului (masurii)
in care factorii alesi influenteaza marimile de final ale
tabacirii. Matricea experimentala, corespondentaintre
variabilele reale si cele de codificare, precum si
marimile masurate sunt prezentate in Tabelul 2.

Table 2: Matrix of CFE 2° experimental plan and values of measured factors
Tabelul 2: Matricea planului experimental EFC 2’ si valorile marimilor masurate

Measured

Encoded variables Real variables responses

Variabile de codificare Variabile reale Parametri

mdsurati

Experiment X X1 X2 X3 73 53 Z3 Y3 Y4

no. Factors: Offer, Amount, Duration, Final
Numdr Madrimi: Oferta, Cantitatea, Hours T.

L ) . o pH

experientd Measuring units: g/L mL/L Durata, C pH final
Unitdti de mdsurd: Cr,0, HCOOH
----------
+1 +1 -1 -1

+1 +1 +1 -1

+1 +1 -1 +1

+1 +1 +1 +1
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The eight experiments in the experimental plan
were done in parallel, under the same conditions as in
the previous variant, according to the following
technological prescriptions.

Standard pickling:

1000 % float, 18 20°C;

40 g / L industrial salt with pickle float density of
1.025g/mL;

- fur skins are introduced in the thermostated

float;

-60 min. static;

5 g / Ldicarboxylic acid blend dissolved in pickled
float, according to [3];

-18 hours, static.

Tanning:

-overthe pickling float;

-acid correction: 0—2 mL/ Lformic acid according
tothe experimental plan;

0.3 1.2 g/ LCr,0, (basic salt 33° Sch), according to
the experimental plan;

-2 hours, intermittent stirring;

- static until the end of the duration prescribed in
the experimental plan.

The numeric values of obtained responses,
together with the experimental matrix, have been
processed using MS Excel 2007 software, based on
algorithms described in [4] and [5]. Mathematical
polynomial models thus obtained were statistically
validated applying the student test for coefficients and
the Fischer test for adequacy. Only the models which
have passed the adequacy test will be further discussed.

RESULTS AND DISCUSSIONS

Variant of Tanning with Basification

As aresult of specific calculations, equations were
obtained providing the dependence of measurable
factors on the influential factors, in encoded variables.
These have been statistically processed, in order to
select significant factors. To obtain interpolation
equations useful in practice, a return to real variables

Cele opt experiente cuprinse in planul experimental
s-au realizat in paralel, Tn aceleasi conditii ca si in cazul
variantei anterioare, conform prescriptiilor tehnologice
de maijos.

Piclare standard:

1000 % flota, 18 20°C;

40 g / L sare industriala cu densitatea flotei de
saramura1.025g/ mL;

- pieile cu blana se introduc in flota termostatat3;

-60 min. static;

5 g / L amestec acizi dicarboxilici dizolvat in
saramura, conform [3];

-18 ore, static;

Tabacire:

- peste flota de piclare;

- corectie acidad: 0-2 mL / L acid formic conform
planului experimental;

0,3 1,2 g/ LCr,0, (sare bazica 33° Sch), conform
planului experimental;

-2 ore, agitare intermitenta;

- static pana la incheierea duratei prescrise in
planul experimental.

Valorile numerice ale raspunsurilor obtinute,
fmpreuna cu matricea experimentald, au fost prelucrate
prin utilizarea aplicatiei software MS Excel 2007, bazate
pe algoritmi descrise in [4] si [5]. Modelele matematice
de tip polinomial astfel obtinute au fost validate statistic
prin aplicarea testului Student pentru coeficienti si
respectiv a testului Fischer pentru adecvanti. in
continuare se vor discuta doar modelele care au trecut
testul de adecvanta.

REZULTATE SI DISCUTII

Varianta de tabacire cu bazificare

Tn urma calculelor specifice s-au obtinut ecuatiile
ce dau dependenta marimilor masurabile functie de
factorii de influenta, in variabile de codificare. Acestea
au fost prelucrate statistic, Tn vederea selectarii
factorilor semnificativi. Pentru obtinerea unor ecuatii
de interpolare utile in practica s-a realizat revenirea la
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was done in models determined according to the CFE 2°
Results are presented in Table 4.
Mathematical relations used to calculate coefficients of

these modelsinrealvariables are presented below.
- The general relation of turning real variables into
encoded variablesis:

experiment.

variabile reale in modelele determinate conform
experimentului EFC 2°. Rezultatele se prezintd in
Tabelul 4. Relatiile matematice utilizate pentru a
calcula coeficientii acestor modele in variabilele reale
sunt prezentate maijos.

- Relatia generala de transformare a variabilelor
realenvariabile de codificare este:

- 2(z.-z,
_i= Z‘l ZUi = (Z: ZD1)=k-Zi-k-ZUi
Zm- Zmin Z o
= (1)
where | _ 2
l (Zma.x i Zmin )i
xx,;=kkzz-kkzz,-kkz.z +kkz.z,

where. k — 2 k.= 2 (2)
unde’ ( mx_zmjn)i : (Zmax_zmin )J

- Variables x, and xx; in relations (1) and (2) are to
be replaces in polynomial models expressed in
encoded variables. To simplify calculations, Table 3 was
drawn up.

-Variabilele x, si xx, din relatiile (1) si (2) urmeaza sa
fie Tnlocuite in modelele polinomiale exprimate in
variabile codificate. Pentru usurinta calculelor s-a
intocmit Tabelul 3.

Table 3: Relations of returning to real variables
Tabelul 3: Relatii de revenire la variabilele reale

Coefficients Z1 Z, Zs
Coeficienti g/mL mL/L hours
ore
Znin 0.3 0
Z max~ Zmin 0.9 0.9 18
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Table 4: Equations established according to the experimental plan for the variant with basification
Tabelul 4: Ecuatiile stabilite conform planului experimental pentru varianta cu bazificare

Y, =63,75—x,+4,75x, —x, +1,25x,x, +2,5x,x; + x,%, —2,25x,x,x,

(3)

y, =4,0125-0,0125x, +0,062x, +0,0125x, —0,0625x,x, —0,625x,x, +0,0125x,x, +0,0375x,x,,

v, =81,024 36,672z —38,522, - 0,463z, +39,506z,z, +1,17z,z, + 1,17 2,2, —1,234z,z,z,

(4)

Y, =261,36+62,233z,+1,924z, + 47,32, —1,975z,z, —69,132,z, — 0,987 2,2, +1,64z,z,z,

To facilitate interpretations of experimental
variable influences on measured responses, models
validated into real variables are graphically
represented in Figures 1 and 2. Curve groups resulted
are similar to those expressed in encoded variables,
and therefore, result discussion can be done based on
simpler polynomial models, in encoded variables.

y1=f(x1, x2), for basification agent(z3) 0g/L
y1=f(x1, x2), pentru bazifiant (z3) 0 g/L

R

35.04 67.2222

Duration
Durata
5]
w

03 04 05 06 07 08 09 10 11 1.2
Offer
Oferta

Figure 1. Variation of shrinkage temperature
depending on the working conditions in tanning,
variant with basification, y, = f(z,, z,)
Figura 1. Variatia temperaturii de contractie

in functie de conditiile de lucru la tabacire,
varianta cu bazificare, y, = f(z,, z,)

(1) —The factor with the most significant influence
onincreasing the shrinkage temperature in tanning furs
previously pickled using dicarboxylic acids is the duration
ofthe process, given that towards the end of the operation
a basification with sodium bicarbonate is applied.

Pentru a usura interpretarea influentelor variabilelor
experimentale asupra raspunsurilor masurate, modelele
validate n variabile reale sunt reprezentate grafic in
Figurile 1 si 2. Familiile de curbe rezultate sunt similare cu
cele exprimate 1n variabile de codificare si, prin urmare,
discutarea rezultatelor se poate face pe baza modelelor
polinomiale mai simple, in variabile de codificare.

y2=f(z1, z2), for basification agent(z3) 0 g/L
v2=f(z1, z2 ), pentru bazifiant (z3) 0 g/L

xn-jar//// 491
3251

30,04

E

03 04 05 06 07 08 09 10 11 1.2
Offer
Oferta

Duration
Durata
N
w

Figure 2. Variation of final pH
depending on working conditions in tanning,
variant with basification, y, = f(z,, z,)
Figura 2. Variatia pH-ului final
in functie de conditiile de lucru la tabacire,
varianta cu bazificare, y, = f(z,, z,)

(1) — Factorul cu cea mai semnificativa influenta
asupra cresterii temperaturii de contractie la tabacirea
blanurilor anterior piclate cu acizi dicarboxilici este
durata procesului, in conditiile in care catre finele
operatiei se aplica o bazificare cu bicarbonat de sodiu.

Leather and Footwear Journal 10 (2010) 4




THE INFLUENCE OF SOME TECHNOLOGICAL PARAMETERS ON TANNING SHEEP FURS PICKLED USING DICARBOXYLIC ACIDS

(2)—Dueto therelatively high pH at which tanning
starts (in the pickling float), a series of processes are
promoted, leading to the aggregation of tanning
complexes, to the increase of their molecular volume
and the increase of their affinity to the protein
substrate. Consequently, tanning will take place quickly
and superficially; large amounts of chromium
complexes are deposited in the outer layers of the
dermis, which will block the diffusion in depth of the
section. This effect is highlighted in the mathematical
model obtained through the fact that factors 1 and 3
(Cr,0, offer, and the basification agent offer
respectively), negatively influence the increase of
shrinkage temperature through tanning.

(3) — The way in which selected factors influence
the final pH of the tanning float is framed within the
general context of influences to tanning.

(4) — Increasing the basic salt offer, it leads to the
development of a corresponding acidity amount in the
float, due to the hydrolysis processes that the chromium
complexes undergo on dilution. This is transposed by the
negative sign of the x, term coefficient.

Variant of Tanning with Acid Correction

Results obtained after modeling are presented in
Table 6. Mathematical relations used to calculate
coefficients of these models in real variables are those
given in equations (1) and (2). Variables x, and x; in
those equations are to be replaced in the polynomial
models expressed in encoded variables. To simplify
calculations, Table 5 was drawn up.

(2) — Datorita pH-ului relativ ridicat la care se
incepe tabacirea (in flota de piclare), sunt promovate o
serie de procese ce duc la agregarea prin olificare a
complecsilor tananti, la cresterea volumului lor
molecular si la marirea afinitatii lor fata de substratul
proteic. In consecinta tibacirea va avea loc rapid si doar
superficial, Tn straturile exterioare ale dermei
depunandu-se cantitati mari de complecsi de crom,
care vor bloca difuzia in profunzimea sectiunii. Acest
efect este evidentiat in modelul matematic obtinut prin
aceea ca factorii 1 si 3 (oferta de Cr,0,, respectiv oferta
de agent de bazificare) influenteaza negativ cresterea
temperaturii de contractie prin tabacire.

(3)—Modulin care factorii alesi influenteaza pH-ul
final al flotei de tabacire se inscrie in contextul general
alinfluentelor la tabacire.

(4) — Crescand oferta de sare bazicd, aceasta
conduce la dezvoltarea in flotd a unei cantitati de
aciditate corespunzdtoare, datorata proceselor de
hidroliza pe care complecsii de crom le sufera la diluare.
Acest fapt se traduce prin semnul negativ al
coeficientuluitermenuluix,.

Varianta de tabacire cu corectie acida

Rezultatele obtinute Th urma modelarii se prezinta
in Tabelul 6. Relatiile matematice utilizate pentru a
calcula coeficientii acestor modele in variabilele reale
sunt cele redate in relatiile (1) si (2). Variabilele x; si x;
din respectivele relatii urmeaza sa fie inlocuite in
modelele polinomiale exprimate in variabile codificate.
Pentru usurinta calculelor s-aintocmit Tabelul 5.

Table 5: Relations of returning to real variables
Tabelul 5: Relatii de revenire la variabilele reale

Coefficients
Coeficienti

Z3

z
2 hours

mL/L

Zmlﬂ
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Table 6: Equations established according to the experimental plan for the variant with acid correction
Tabelul 6: Ecuatiile stabilite conform planului experimental pentru varianta cu corectie acida

Y, =75,125+2,625x, —4,375x, +0,125x, —0,875x,x, +2,12x,x, +1,625x,x, +0,625x,x,x,

y,=4,0-0,15x, —0,325x, —0,05x; + 0,125x,x, + 0,1x,x; + 0,075x,x; —0,075x,x,x,

(5)

»; =88,079-0,28z — 4,66z, — 0,44z, —6,11z,z, + 0,372z, +0,065z,z, + 0,16z,z, 2,
Y, =6,017-1,772z,-1,118z, — 0,045z, + 0,772z, +0,0062z,z, +0,21z,z, — 0,018z,z, 2,

To facilitate interpretations of experimental
variable influences on measured responses, models
validated into real variables are graphically
represented in Figures 3, 4, 5 and 6. Curve groups
resulted are similar to those expressed in encoded
variables, and therefore, result discussion can be done
based on simpler polynomial models, in encoded
variables.

y3=f(z1, z2), for duration (z3) of 18 hours
y3=f(z1, z2 ), pentru durata (z3) de18 ore
20

]

o

Add correction
Coreclie adda
=
o

\\a

00 T T T T T T T T
03 04 05 06 07 08 09 10 11 12
Chromium offer
Oferta aom

Figure 3. Variation of shrinkage temperature
depending on the working conditions in tanning,
variant with acid correction, y, = f(z,, z,)
Figura 3. Variatia temperaturii de contractie
in functie de conditiile de lucru la tabdcire,
varianta cu corectie acida, y, = f(z,, z,)

(6)

Pentru a usura interpretarea influentelor
variabilelor experimentale asupra raspunsurilor
masurate, modelele validate, in variabile reale, sunt
reprezentate grafic in Figurile 3, 4, 5 si 6. Familiile de
curbe rezultate sunt similare cu cele exprimate in
variabile de codificare si, prin urmare, discutarea
rezultatelor se poate face pe baza modelelor
polinomiale maisimple, in variabile de codificare.

y3=f(22, z3), for the chromium offer (z1) of 0.3 g/L
y3=Rz2, 73), pentru oferta de crom (z1 ) de 0,3 g/l
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Figure 4. Variation of shrinkage temperature
depending on the working conditions in tanning,
variant with acid correction, y, = f(z,, z,)
Figura 4. Variatia temperaturii de contractie
in functie de conditiile de lucru la tabacire,
varianta cu corectie acida, y, = f(z,, z,)
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y3=f(z1, z3), for add correction (z2) of 0 g/L
y3=f(z1, z3), pentru coreclie acid& (z2) de 0 g/L
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03 04 05 06 07 08 09 10 1.1 12
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Figure 5. Variation of shrinkage temperature
depending on the working conditions in tanning,
variant with acid correction, y, = f(z,, z,)
Figura 5. Variatia temperaturii de contractie
in functie de conditiile de lucru la tabacire,
varianta cu corectie acida, y, = f(z,, z,)

(1) — The factor with the most significant influence
on increasing the shrinkage temperature in tanning
with acid correction of the float is the tanning agent offer.

(2) — Since acid correction prevents the phenomena
of aggregation, and therefore, those of increasing the
affinity of chromium complexes to the dermis, this
factor will have a negative influence on increasing the
shrinkage temperature in tanning, in the intervals
when tests were done.

(3) = It is found that the duration of the tanning
operation has an insignificant influence on the final pH
value in tanning, under the technological working
conditions.

(4) — The influence of the tanning agent offer and
theinfluence of acid correction are the expected ones.

CONCLUSIONS

Starting from a mean value of about 44°C of the
shrinkage temperature of fur dermis pickled using
dicarboxylic acids, through tanning with chromium
salts, an increase of approximately 20 25°Cis obtained
in the variant with basification and of 30°C respectively,
in the variant with acid correction. However, these
values result at low tanning agent offers compared to

Revista de Pielarie Incaltaminte 10 (2010) 4

y4=f(z1, z2), for duration (z3) of 18 hours
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Figure 6. Variation of final pH
depending on working conditions in tanning,
variant with acid correction, y, = f(z,, z,)
Figura 6. Variatia pH-ului final
in functie de conditiile de lucru la tabacire,
varianta cu corectie acida, y, = f(z,, z,)

(1) — Factorul cu cea mai mare influenta asupra
cresterii temperaturii de contractie la tabacirea cu
corectie acida a flotei este oferta de agent tanant.

(2) — Deoarece prin corectia acida se preintampina
fenomenele de agregare prin olificare, si deci de
crestere a afinitatii complecsilor de crom fata de
derma, acest factor va avea o influentad negativa asupra
cresterii temperaturii de contractie la tabacire, in
intervalele de timpin care s-au efectuatincercarile.

(3) — Se constata ca durata operatiei de tabacire
are o influenta nesemnificativa asupra valorii pH-ului
final la tabacire, in conditiile tehnologice in care s-a
lucrat.

(4) — Influenta ofertei de agent tanant si influenta
corectieiacide sunt cele logic asteptate.

CONCLUZII

Pornind de la o valoare medie de circa 44°C a
temperaturii de contractie a dermei blanurilor piclate
cu acizi dicarboxilici, prin tabacirea cu saruri de crom se
obtine un spor decirca20 25°Cinvarianta cu bazificare
si respectiv de circa 30°C, in varianta cu corectie acida.
Aceste valori rezulta insa la oferte mici de agent tanant
comparativ cu acelea utilizate curent 1n practica
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those currently used in technological practice, namely
of maximum 1.2 g / L, compared to 2.0 -2.5g / L of
classicindustrial recipes.

A more significant increase of the recovering
capacity of the shrinkage temperature is recorded in
the case of tanning treatment with acid correction of
the float pH. This is due to diffusion improvement, and
very likely, to the improvement of tanning agent
distributionin fursection.

In the context of acid correction (with formic
acid), basically the whole amount of dicarboxylic acids
in the tanning float and in the dermis section will be
found in undissociated state. In this state, the molecule
of dicarboxylic acids has very high complexing affinity
compared to trivalent chromium complexes,
penetrating inside and serving as binder. Thus, their
reactivity and even the character of cationic chromium
complexes are modified, which is favourable to a yield
increase of the binding in the dermis and to the float
exhaustion implicitly.

Thus, compared to basification, the acid
correction of the final pickling float with dicarboxylic
acids, before dosing chromium tanning salts, is capable
of leading to much improved technological and
economic effects.
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