= serame: [ F-ssoro

m Scientific.Net HOME CONTACT My eBook

. Materials Science and Engineering

OVER
300.000
VISTORS PER

R e

1400000 ksian | 200,255,

B T B S e RS O R R

new:
i i

S g B e R e g R

TO CATEGORIES rﬁ,
MONTH

A A

FULLTEXT SEARCH

Cleaner Dehairing Technology for Goatskins: Effects of Hydrosulfide and Peroxide on Enzyme Unhairing

Journal Advanced Materials Research (Volumes 113 - 116)

Volume Environment Materials and Environment Management

Edited by Zhenyu Du and X.B Sun

Pages 1726-1731

DOl 10.4028/www.scientific.net/AMR.113-116.1726

Citation Wei Xu et al., 2010, Advanced Materials Research, 113-116, 1726
Online since  June, 2010

Authors Wei Xu, Li Fen Hao, Lei Zhou

Keywords Enzymatic Unhairing, Goat Skin, Hair-Saving, Hydrosulfide, Peroxide

Abstract Traditional lime and sulfide dehairing process is a major source of the pollution, such as biochemical oxygen
demand (BOD), chemical oxygen demand (COD), total dissolved solids (TDS), total suspended solids (TSS)
and toxic H2S gas, etc. Enzymatic dehairing process is known to be cleaner but its dehairing effects are
unsatisfactory. Hence, an attempt has been made to solve those two unhairing methods = disadvantages
through a biochemical approach. Several commercial enzyme formulations were chosen to research effects of
hydrosulfide and peroxide on its activities, and then hair-saving enzymatic unhairing experiments with those
two reagents were conducted in paste and pile method more effectively and cleanly. Results show that activity
of enzyme 27009 is stabilized by the addition of hydrosulfide through activity measurements; Peroxide has
some activation effect on protease 3942. Hair removal is found to be complete using scanning electron
microscope (SEM) analysis. Those two processes enjoy a significant reduction in BOD, COD, TDS and TSS.
The perfromances of the experimental leathers are also comparable to that of conventional ones. Therefore,
those are cleaner processing technologies that could be chosen to solve traditional method = s disadvantage.
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Abstract: Traditional [ime and sulfide dehairing process s a major source of the pollution, such as
biochemical oxygen demand (BOD), chemical oxygen demand (CODY), total dissolved solids (TDS),
total suspended solids (TSS) and toxic HaS gas, ete. Enzymatic dehairing process is known w be
cleaner but its dehaining effects are unsatisfactory. Henee, an attempt has been made to solve those
two unhairing methods™ disadvantages through a biochemical approach. Several commercial enzyme
formulations were chosen to research effects of hydrosulfide and peroxide on its activities, and then
hair-saving enzymatic unhairing experiments with those two reagents were conducted m paste and
pile method more effectively and cleanly. Results show that activity of enzyme 2709 is stabilized by
the addition of hydrosulfide through activity measurements; Peroxide has some activation effect on
protease 3942, Hair removal is found to be complete using scanning electron microscope (SEM)
analysis. Those two processes enjoy a significant reduction in BOD, COD, TDS and TSS. The
perfromances of the experimental leathers are also comparable to that of conventional ones.
Therefore, those are cleaner processing technologies that could be chosen to solve taditional
method’s disadvantage.

Introduction

With more and more peopoles awareness of the importance of environment, severere stictions from
the global leather buyers and countries as well as native pollution monitoring agencies have forced
the leather sector to look for various cleaner tanning methodologies, Among senes of operations,
dehairing procedures are known for uncleanness and contnbute to 60-70% of the total pollution load
in leather processing. The conventional dehairing process with sodium sulfide and lime contributes a
significant amount of BOD, COD, sulfide, and solid wastes, Extensive use of sodium sulfide bears
unfavorable consequences on environment and the efficacy of effluent weatment plants,
Consequently, it seems worthwhile to look for altemative dehainng processes, which could
completely replace the lime and sodium sulfide and diminish the cco-toxicological pammeters,
Enzyme is a kind of bio-catalyst and no toxie itself, which can react with components of skin such as
collagen protein, keratin, glyeoprotein and fat, ete. Thus plenty of components uscless to leather
manufacturing will be removed so that collagen fiber can be moderately opened. Several rescarchers
have tried and rationalized enzymatic dehairing as an altemative to sulfide dehairing [1-3]. Even
then, tanners are still hesitant to use the enzyme because the gquality and activity of proteases used in
traditional process are so unstable that it can lead to loosening, putrifying and fine hairs, ete.
disadvantages. Therefore application of enzymatic unhairing is limited to some extent. Taking into
account the supenor effect of liming dehairing and the cleaner trait of enzymatic unhainng,
enzymatic dehairing process assisted by sulfide or other auxilianes has attracted much interest [4-7].
During the enzyme-assisted unhairing process synergistic effects, which can not only mprove the
sole enzyme dehairing’s effects but greatly reduce the pollution loads compared to conventional
liming dehairing, can be formed. However, there is little information about effects of auxiliaries on
enzyme activities and dehairing’s effect.
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