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Soaking is the first and one of the most important preparatory operations in fur dressing. Soaking determines
the successful completion of subsequent technological processes. The purpose of soaking is to bring the skin into a
state close to paired state in terms of the amount and uniformity of moisture distribution in the leather tissue and
hair. This makes it important to find the optimal soaking recipe. The classic soaking method leads to damage to the
structure of the dermis, due to which the structure of the soaked dermis differs from the structure of the dermis in
the paired state. To solve this problem, it is necessary to find an innovative soaking method that both meets soaking
standards and preserves the structure of the dermis close to the paired state. This article discusses a comprehensive
method for soaking sheepskins with sulfurization. An experiment was conducted with 4 batches preserved using
different preservation methods. These batches were soaked using our suggested recipe, using sodium sulfate and
sulfuric acid. As a result of the interaction of sodium sulfate with sulfuric acid, sulfur is formed, which interacts
with the functional groups of collagen. This interaction is one of the ways to sulfurize the semi-finished product. In
addition, the resulting sulfur affects not only the soaking process, but also subsequent processes, causing synergy in
the technological process chain. Analysis of the process results allows us to conclude that this soaking method
complies with established standards. Since the watering of the raw material in each of the preservation methods is
above 65%, as well as the indicators of the structure of the dermis, soaked with sulfur, are close to the indicators of
the structure of the dermis in the paired state.

Keywords: soaking, sulfurization, preservation, sheepskin, watering, sulfuric acid, semi-finished
product.

150


https://www.sciencedirect.com/science/article/pii/S1350453321001181
https://www.sciencedirect.com/science/article/pii/S1350453321001181
https://www.sciencedirect.com/science/article/pii/S1350453321001181
https://www.sciencedirect.com/science/journal/13504533
https://www.sciencedirect.com/science/article/pii/B9780128216064000120
https://www.sciencedirect.com/science/article/pii/B9780128216064000120
https://www.sciencedirect.com/science/book/9780128216064
https://www.sciencedirect.com/science/article/pii/B9780857095398500176
https://www.sciencedirect.com/science/article/pii/B9780857095398500176
https://www.sciencedirect.com/science/book/9780857095398
https://www.sciencedirect.com/science/book/9780857095398
https://grnti.ru/?p1=64&p2=37&p3=23
mailto:karakulova.zharkinkul@mail.ru*
https://orcid.org/0009-0007-4339-845X
https://orcid.org/0000-0002-5383-8400
https://orcid.org/0000-0002-9787-5684
https://orcid.org/0009-0003-8112-221X

AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETIHIH Xabapmbichl. 2024, Ne2,

KOMILJIEKCHBII CIIOCOB OTMOKH OBUWH C CEPHEHUEM
Yl K. PAXMETBAM*, *M.III. JDKVHUCBKEKOB, *M.I1I. IIIAP/IAPKEK, *T.JK. KOJHPOB

(*Tapasckmii pernonanbublii yausepeurer nm. M.X. Jlynaru, Kazaxcran, 080012, r. Tapas, yu. Toue 6u, 60
’TamkeHTCKHMI HHCTUTYT TEKCTUJILHOM H JIETKOH MPOMBINIEHHOCTH,
Y36exucran, 100100, r. Tamkenr, yi. Hloxxaxon 5)
DnekTpoHHAs MouYTa aBTOpa Koppecmnonaenra: karakulova.zharkinkul@mail.ru*

OmmoKa aenaemca nepeoil u 0OHOU U3 CAMBIX GANCHBIX NOOZOMOGUMENbHBIX ONEPAUUIl 6bIOCNKU Mexd.
Ommoka obycnaenusaem ycneuwiHoe RpOMeEKAHUE NOCAEOYIOuUX MexXHo0cuueckux npoyeccos. Llenvio ommoku
AGNACMCA NPUGEOEHUE WIKYPbL 6 COCHOAHUE ONU3KOe K HAPDHOMY RO GeJIUYUHE U PAGHOMEPHOCMU PaAcnpedesieHUs
671021 6 K0JHCEe60ll MKAHU U 6010cA. Imo 0enaem Gaj)CHbIM NOUCK ORMUMAIbHO20 Peyenma npo6eoeHus OmmoKu.
Knaccuueckuit cnocoé6 ommoku npugooum K NOGPENCOEHUI0 CHPYKMYpPbl 0€PMbl, U3-34 KOMOPO20 CHMPYKMypa
OMMOYCHHOU 0epMbl OMIUYACHCA OM CHMPYKMYPbl 0€pMbl 6 napHom cocmoanuu. UYmodovr pewiumsv OAHHYIO
npoonemy, HeoOX00UMO HAUMU UHHOGAUUOHHBLL CROCOO OMMOKU, KOMOPbUL O00OHOBPEMEHHO COOMEEmCIEyent
HOpMAM OMMOKU U COXPAHAEm CMPYKmypy Oepmvl Oau3Kkoil K napHoii. B dannoii cmamve paccmampueaemcsa
KOMNIEKCHbUL cnocod ommoku oe4un ¢ cepuenuem. bvin nposeeden 3xcnepumenm c¢ 4 napmusamu,
KOHCEPBUPOBAHHBIMU PATUYHBIMU CROCOOAMU KOHCEPEUPOGKU. Imu napmuu O6bliu OMMOUEHbl NPedn1azaembvim
HaAMU peyenmom, ¢ UCNOIL3OGAHUEM CyNbhama Hampus u cepnoil Kuciomowl. B pesynomame e3aumooeiicmeusn
cynvpama nampus ¢ cepHoil Kuciomoii oépasyemcsa cepa, Komopasa e3aumoodeiicmeyem ¢ (PYHKUUOHATbHbIMU
zpynnamu Koanazena. Imo 63aumooeiicmeue a6aaemcea 00HUM U3 cnocoooe cepuenusn noaygaopuxama. Ilomumo
IMo20, 00pazoeaswianca cepa enusem He moJibko Ha NPoyecc OMMOKU, HO U HA ROCEOYIouiUe NPOUECChl, 6bI3bIEAs
CUHEPZUI0 8 MEXHON02UYECKO Uenouke npoyeccos. Ananu3 pe3ynbmamos HPOYecco8 No360jiem CcOenams
3aKI04eHUe, YMO OAHHbBLL CHOCOO OMMOKU COOMEEmcCmeyem yYCMmAaHo61eHHbIM Hopmam. Tak Kax 006600Henue
CLIpbAl NPpU KAMHCOOM U3 Cnocofoe Koncepeuposku eviuie 65%, a makoyice nokazamenu cmpyKkmypvl 0epmbl,
OMMOYCHHbIE CEPHEHUEM, DNUZKU K NOKA3AMENAM CIPYKHYPbl 0epMbl 6 NAPHOM COCHIOAHUU.

KaioueBble cii0Ba: 0TMOKa, cepHeHHE, KOHCEPBHPOBaHHE, OBYMHA, 00BOJHEHHE, CEPHAsl KHUC-
JI0Ta, Moty (adpukar.
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Ynoipnix mepini onoey mexnonozuacvinoa xcioimy npoueci anzauikbl HcoHe MAHBIZ0bL OallbIHObIK Onepayus-
aapeinty, Oipi. Kioimy Keulinzi mexHon02uANBIK npoyeccmepoiy; commi aAKmaiyblh KAMmamacol30anovipaonl. Kioimy
MaKcamul mepi WuKi3amuli Cyianyst 00ubIHUA 0a, blI2AT0bIH MAPAy MOIUIEPIH DIpKeNKize Kemipy Hea2blHAH 0a, MAasl
mepicin Jcana colnvIPLUI2an Kytice HeakpiHoamy 0onvin maoviiaovl. byn owmaiinet scioimy macinin maoyovt mansizovt
emeoi. Knaccukanwvix, icioimy 20ici 0epmanvly KYpbUIbIMbIHbIH, OY3blAYbIHA JKeledi, COHbIH apKACbINOa CiHipinzen
0epManbly KypbllblMbl HCYNMbIK Kyiidesi 0epma KYpbUlbIMbIHaH epeKuienenedl. byn maceneni wiewty ywiin ncioimy
CIaHOAPMMmMapsIHA CIKeC KeJIemiH JHcoHe mePini JHCana ColnblPblizan KyiiH CAKaimyli UHHOBAUUAIBIK, HCiOimy a0icin
mady Kaxcem. Byn maxanada Koiut mepicin Kykipmmey Keuienoell 20ici KapacmuipbliblHZaH. Opmypii KoHucepeiney
a0icmepin Konoanvin Koncepeiienzen 4 napmusamen madicipube xncypeizindi. byn napmusnap nampuit cynvghpamor men
KYKipm  KblIUKbUIBIH RAUOAIAHbIN, 003 ycblHzan macin Oouvinwa cynanzan. Hampuit cynopamoinvty KyKipm
KblUIKbUIBIMEH IPeKemmecyi Hamudicecinoe KyKipm my3iiin, KouazeHHiy )yHKUUOHAIObIK, MONMAPbIMEH apeKemmeceoi.
byn apexemmecy scapmoinaii padpuxkammol KyKipmmey macinoepiniy oipi 6onvin maowviniaovl. Convimen Kamap, naioa
0on2an KyKipm mekx CiHipy npouecine 2ama emec, Keneci npouecmepze Oe acep emiin, MeEXHOI0UANLIK Hpoyecmep
mizbecinde cunepzuanvl myowipaowt. Ilpouecc nomuoicenepin manoay oyn ycioimy adici Oenzinenzen cmanoapmmapza
caliKec Kenedi 0ezen KOPuImbIHObL JHeacay2a MyMKInOik depedi. Koncepeiney adicmepinin apKaiicoicol yulin WiuKizammuty cy
Mmonwepi 65% oncozapvl 0012aHObIKINAH, COHOAN AK KYKipMNEH CYl1aH2aH O0EPMAHbIY KYPbUIbIMbIHbIH, KopcemKiuimepi
JHCANAOaH, CLINBIPLUIRAH KYTi0e2i 0epMAHbBIY KYPbUIbIMbIHbIY KOPCEMKIUWIMEPIHe HCAKbIH.

Herisri ce3aep: #xibiTy, KyKipTTey, KOHCEepBijey, KOi Tepici, bIIFAHABIPY, KYKIPT KbIIIKBLIbI,
JKapTThIIAl GadpuKar.
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Introduction

Leather and fur formed one of the most
important groups of material to serve different
human needs [1]. Around 8 million tons of wet
salted hides and skins are converted into leather
annually [2]. The European Union is the main
exporter of pelts worldwide accounting for the
64% of the total production with the States of
Denmark, Netherlands, Finland and Greece being
the main producers. Other significant fur
producers are the United States of America and
China, with China being the main exporter of fur-
derived commodities and clothing [3]. Sheepskins
make up 6% of the raw material used by the world
leather industry [4].

As for Kazakhstan, despite the great potential
of the leather and fur industry, provided by new
equipment, a huge raw material base, as well as
established markets, the industry has significant
problems. The only way to solve existing problems
in a highly competitive environment is through
innovation in the industry.

One of the effective directions for obtaining
materials in an innovative way with high demand
is the production of semi-finished products with
high value, and lower costs spent in the
processing of auxiliary materials, which affect the
formation of the desired qualities of the material.

This article presents the findings of a comp-
rehensive study on the sheepskin fur manufac-
turing process technology. This technology should
have a multi-faceted impact, complementing the
main and subsequent processes of dressing. One
of the ways to solve this problem is to expand the
impact of each process. The technology being
developed in this case offers a solution by enhan-
cing the influence of the soaking process on the
formation of the semi-finished product's structure.

Soaking is the first and one of the most
important preparatory operations in fur dressing.
Soaking determines the successful completion of

subsequent technological processes. Therefore,
the purpose of soaking to saturate the skins with
moisture and render them pliable for subsequent
processing steps. [5].

Evolution has made the natural structure of
the dermis most adapted to external physical and
mechanical influence. In other words, the stru-
cture of the dermis in a paired state is the standard
for any semi-finished product. However, classical
soaking methods often result in structural damage
to the dermis, due to which the structure of the
soaked dermis differs from the structure of the
dermis in the paired state. To solve this problem,
it is necessary to find an innovative soaking
method that simultaneously complies with soa-
king standards and maintains the structure of the
dermis close to the paired state. This method is a
comprehensive method of soaking sheepskins
with sulfurization (MoxHO 71 100aBHTH CCBHIIKY
Ha UCTOYHHUK, €CITH €CTh).

Materials and research methods

The scientific and practical direction of the
soaking process was studied through an experiment
during which semi-fine fleece sheepskin skins were
prepared. Then they were assembled into different
batches, consisting of 4 sheepskins, with different
methods of preservation. Salt curing i.e., using
different salts, mostly sodium chloride, is the most
traditional acceptable method, which is regularly
practiced in most of the tanneries for hides/skin
preservation [6].

Various preservation methods were selected
to empirically validate the efficacy of sulfur-soaking
sheepskins, particularly in the case of hides treated
with different preservation techniques.

To study our proposed method of soaking
raw materials for various preservation methods,
the data of each batch of raw materials was
studied and their properties were established.
Physico-mechanical and chemical properties of
raw materials are given in Table 1.

Table 1. Physical-mechanical and chemical properties of raw materials

Indicators Batch 1 Batch 2 Batch 3 Batch 4
Method of Dry-salted Fresh-dry Preservation with Wet-salted
preservation preservation preservation Diammonium Phosphate preservation
Area, dm? 167 165 168 170
Weight of skins, kg 9,51 7,65 9,24 13,38
Hair thickness, pm 27 26 28 30

One of the skins from each batch was cut
using the asymmetrical fringe method. Using the
results obtained from the experiment with
asymmetrical fringe, the four prepared batches
were soaked. After this, following the accepted
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methodology, the effect of various preservation
methods was studied.

The parameters of the soaking process
under semi-production conditions were adopted
based on the results of laboratory studies. In many



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETIHIH Xabapmbichl. 2024, Ne2,

cases soaking is divided in two stages which can
be called the first and the second soaking [7].

The soaking was carried out according to the
following procedure. After the batch is completed,
the raw materials are sent to the soaking process 1,
which is carried out under l.c. 12, temperature 35 °C,
for 10-12 hours. Bath composition: Sodium
silicofluoride 1 g/, Novost powder (Kazan
Chemical Plant, Russia) 0.5 g/l. Next, wash for 10
minutes in running water at a temperature of 25-27
°C. After washing there is a soak 2.

The transformations of raw skins into
leather are performed in particular reactors termed
drums [8]. Soaking 2 was carried out under semi-
production conditions in a wooden drum with a
capacity of 200 liters at l.c. 8, and temperature 32
°C, for 12 hours. Composition of working
solutions, concentration of substances: sulfonol
0.6 g/l, sodium sulfate 6.5 g/l, sulfuric acid 4 g/l
was added within 3 hours. Prior to submerging in
sulfuric acid, the specimen weights and diameters
were measured [9]. Sodium sulphate (NazSOq)
have the properties as melting point around
900 °C, boiling point 1400°C, density 2.7gm/ml
and soluble in water, glycerol and hydrogen
iodide and insoluble in ethanol [10].

As a result of the interaction of sodium sulfate
with sulfuric acid, sulfur is formed and engages with
the functional groups of collagen. This interaction
constitutes one of the pathways for sulfurizing the
semi-finished product. In addition, the resulting
sulfur affects not only the soaking process but also
subsequent processes, causing synergy in the
technological chain of processes.

Subsequently, a series of procedures were
conducted, including drainage, spinning on an
MM2-47 fleshing machine equipped with dull
knives, haircut, fleshing, and washing-degreasing.
After these processes, soaking control was carried
out. The semi-finished product was checked
organoleptically and its water content was
determined. Next, the structure of the dermis was
studied and compared with the structure of the
dermis of paired-state skins.

Literature review

Surfactants are extensively used in various
fields, such as textile, food processing, and
petroleum. The market primarily offers three main
types of surfactants: cationic, anionic, and
nonionic surfactants. [11]. Surfactants are
substances that adjust the surface tension of the
target solution and change the steric hindrance
between abrasive particles. Their molecular
structure has hydrophobic groups at one end and
hydrophilic groups at the other end [12].
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Surfactants have amphiphilic properties resulting
in affinity for polar and non-polar media [13].

Currently, most of the surfactants are
longchain fatty acid ester surfactants with low
wettability [14]. Compared with enzymes and
nanocomposites, surfactants, as the most common
chemical raw materials, have attracted much
attention because they are used in almost all leather-
making processes. Unfortunately, conventional
surfactants need to cooperate with other auxiliaries
and only promote the penetration of the auxiliaries to
the skin during the application. Particularly,
bactericides and dyefixing agents must be used in
soaking and dyeing processes, respectively, which
brings the waste of resources [15].

In our case, Novost powder and sulfonol act
as surfactants. Sulfonol ranks first among
surfactants produced in Europe and the United
States. This is explained by the availability of raw
materials, simplicity of the technological process,
high surface-active properties, and low cost of the
product. The Novost powder is based on a
resource unigue in its properties — cachalot fat.
The selection of this resource was also influenced
by its ready availability within our country.

Results and discussion

Proper soaking should ensure watering of the
raw material with minimal loss of raw material; the
skins should contain at least 65% moisture.

Checking the water cut in the studied
processes showed the following results:

1st batch — 67%

2nd batch — 69%

3rd batch — 67.5%

4th batch — 71%

These data indicate that with any
preservation method, soaking with sulfurization
complies with established standards, which
confirms the suitability of this soaking method.

A comparison of the structure of the dermis
showed its closeness to the indicators of the
structure of the dermis in the paired state. In this
experiment, we employed a method that not only
prepared for subsequent processes but also
contributed to the homogenization of the results of
the tasks being solved. Analysis of the results of
the processes allows us to conclude that a sharp
change in the composition of the reagents of the
second soaking allows to change the structure of
the skin to some extent. Which is the main
objective of this soaking process. The soaking
solution we propose showed its effect on the
formation of the structure of the semi-finished
product under study.
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Conclusion

The soaking method we proposed has
proven its effectiveness and compliance with
established standards. Analysis of the results of
the processes allows us to conclude that this
soaking method meets the requirements for
soaking methods. Since the water content of raw
materials for each of the preservation methods is
above 65%. And also the indicators of the
structure of the dermis soaked with sulfurization
are close to the indicators of the structure of the
dermis in the paired state.
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