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2. Development of chrome-saving leather tanning technology using modified montmorillonite.

Pedepar:

1. Incepraujiiina po60Ta IpUCBSIY€HA BUPIIEHHIO BXKJIMBOI HAYKOBO-TEXHIYHOI IPO6GIeMU PO3POOIEHHS TEXHOJIOTII
XPOMOILIATIHOTO Iy6JI€HHS MIKip LIUISIXOM 3MEHIIEHHS BUTPATHU CIOJIYK XPOMY Ta BUKOPHUCTAaHHS MOINU(IKOBAaHUX
IUCIepCiii MOHTMOPUJIOHITY. 3alIpONIOHOBAHO [TOETANHY MOAU(IKaLLil0 MOHTMOPUJIOHITY JTY>KHUMU
NENTU3aTOPAMU Ta OCHOBHUM CyJIb(HAaTOM XpOMY 17151 €EKTUBHOIO BUKOPMCTAHHS MiJ] YaC XPOMOBOTO J1y6JIEHHS
LIJISIXOM YTBOPEHHS JOAATKOBUX 3B'$13KiB B CTPYKTYPi I€PMU ! B3a€MOJI0 CIIOJIYK XPOMY Ta MO PiKOBaHO]
NIOBEPXHi MiHepaJy 3 KojareHoM. CyMillleHe BUKOPUCTaHHS CIIOJIYK XPOMY Ta MO (PIKOBAHOTO MOHTMOPUJIOHITY
iz yac 1y6y1eHHS O3BOJISIE€ 3MEHIIUTY BUTPATU XPOMOBOTO NyOUTEJISl Ta HOTO KOHLIEHTPALIO y BilpanbOBaHUX
piguHax. 1751 XpoMolaiHOro Ay6JIeHHs ONTUMaJbHUMU BUTPAaTaMU CIIOJYK XpoMmy € 1,0 % B nepepaxyHKy Ha

Cr203 Big Macu ronHM i 2,5 % Moan¢ikoBaHOTO MOHTMOPUJIOHITY B IlepepaxyHKy Ha CyxXuil MiHepas. Po3pobiiena



TEXHOJIOTis1 XpOMOILAAHOTO NyOJIeHHs 3a0e3nedye edpeKTUBHE (GOPMYBAHHS CTPYKTYPH Ta BIACTUBOCTEN LIKipH 3i

3MEHIIEHOI0 BUTPATOIO CIIOJIYK XPOMY Ta CYyMIIlleHUM BUKOPUCTAaHHAM MOIM(PIKOBAHOTO MOHTMOPUJIOHITY.

2. The dissertation is focused on the solving of important scientific and applied problem on the development of
chrome-saving leather tanning technology using modified montmorillonite dispersions for qualitative formation of
leather structure and properties along with reducing the burden on the environment. In order to develop the
chrome-saving leather tanning technology it was suggested to use montmorillonite dispersions, sequentially
modified with alkaline peptizers and basic chromium sulfate. The colloid-chemical properties of modified
montmorillonite dispersions in terms of kinematic viscosity, pH and adsorption level of the modifier were studied.
It is shown that the interaction of montmorillonite with chromium compounds affects the aggregative stability of
dispersions. It is also accompanied by charge effects and changes the electrokinetic properties of the mineral
surface. It was shown a high level of adsorption of hydroxochrome complexes on the surface of mineral particles at
the concentration of 10-15 % Cr203 as a result of montmorillonite dispersions modification. The dispersion of
montmorillonite, modified with hydroxochrome complexes, shows high stability in the range of pH 3-4, due to
chemical interactions between the active centers of the mineral and the functional groups of the chromium
tanning agent. The chemical and physicochemical interaction between the functional groups of collagen and the
active centers of modified montmorillonite in the system «collagen-chromium complex-montmorillonite» was
proved. The formation of hydrogen bonds O-C-O and CH2-groups of protein with surface hydroxyl groups of
montmorillonite type Si-O...H-C and Si-O-H...O-C was established. The formation of hydrogen bonds between the
nitrogen atoms of the amino groups of gelatin and the proton of water in the interlayer space of montmorillonite
with cations in the exchange complex of the mineral is possible. Combined treatment of gelatin with chromium
compounds and modified montmorillonite has a significant change in the redistribution of oscillation intensities of
active groups. This helps to form effectively the volume of the derma, the extraction of chromium salts from the
solution and increase the shrinking temperature of the leather. The rational amount for structuring the collagen of
the derma is the consumption of montmorillonite 3-4 % by weight of protein, chromium (IIT) compounds 10 % by
weight of the mineral. The adding of modified montmorillonite is appropriate at the stage of chromium tanning
due to the formation of additional bonds in the structure of the derma and the interaction of chromium
compounds and the modified surface of the mineral with collagen. This provides a qualitative formation of the
structure of the dermis, increasing the leather area by 4,2-4,9 %; thicknesses of 0,9-3,5 %; volume yield by 17,0-
18,0 %; reaching the shrinking temperature of 103 °C; increase of tensile strength by 4,5 %, decrease of elongation
at load of 10 MPa and rupture by 13,1 and 7,0 %, respectively. The combined use of chromium compounds and
modified dispersions of montmorillonite for leather tanning can reduce the amount of chromium compounds by
17-20 %; to improve the degree of its absorption by 14 % and to reduce the concentration of chromium compounds
in the spent liquids by 30 %. The increase in the absorption efficiency of chromium compounds by the dermis is
due to the presence of montmorillonite, which has a highly developed adsorption surface and can create additional
active centers in the derma structure for binding to chromium compounds, thereby reduce the burden on the
environment. The effectiveness of the use of modified montmorillonite during chromium tanning and greening of
the process was confirmed by the study of biological and chemical oxygen consumption. According to calculations
of chrome-saving leather tanning technology the optimal consumption of chromium compounds is 1,0 % in terms
of Cr203 by weight of pelt and 2,5 % of modified montmorillonite in terms of dry mineral. The total consumption
of chromium compounds is 1,25 %. The developed chrome-saving leather tanning technology provides effective
formation of the dermis structure and leather performance with reduced consumption of chromium compounds
and the combined use of modified montmorillonite. The expected economic effect of the implementation is UAH
1330 per 100 m2 of leather due to savings in raw materials and chemical reagents.
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