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Abstract—Natural silk is formed by two proteins ; the crystalline fibroin (inside the silk thread) and
amorphous sericin (as a tube outside the thread). The degumming process is used to eliminate the
external sericin prior to dyeing ; generally it makes use of soaps at about pH 10.

Sericin is the protein constituent that “gums” together the fibroin filaments of cocoon silk. It
constitutes about 25% of the weight of the cocoon, is soluble in hot water and “gels” on cooling. The
removal of sericin from raw silk, known as degumming, is a simple but important process usually
employing hot dilute soap or alkaline solution and occasionally dilute acids or enzymic methods.

During degumming, alkali is taken up by the sericin and the free acid from the soap is formed ;
this may be deposited on the fiber , reducing the rate of degumming and protecting it from hydrolysis.
Alkali is often added to maintain or restore the pH of the baths, but it is rarely used alone, since it
leaves the silk rather harsh in handle. If complete sericin removal is required as for printing, sodium
carbonate may be added.

If the pH of the bath exceeds 11, the fibroin is attacked.

Recently, According to the development of electrolysis, we can be obtained the electrolytic reduction
water(above pH 11.5) and electrolytic oxidation water (below pH 3).

The aim of this work was to study a degumming process using electrolytic water and a possibility
of sericin recovery.

The new degumming process used electrolytic water operates at 9°C for Zhr. without any reagents.
The wastewater of this process are formed by a solution of sericin in water. This conditions suggest
the study of a possible recovery of this protein (sericin) which has an amino acid composition suitable
for many used in cosmetics, textile finishing agents, animal feeding, etc.

The degumming process using electrolytic water is available to reduce treatment costs and pollute
and at the same time to recover sericin.
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Table 1. Specification of silk fabrics used for the test
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Division Density/inch Thickness Weight
Sample Warp Weft (mm) (g/100cm?) Remark
Thin silk fabric 225 30 0.18 0.44
Thick silk fabric 80 | 70 0.48 2.1
Doupion silk yarn 37'$/3(3321d) 0.132 369
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Fig. 1. Electrolysis Apparatus
A : Control box C : Electrolyte tank
B : Pump D : Electrolytic cell
E : Water filter
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Fig. 3. Effect of storage time on pH of elec-
trolytic water.

@ : bath with opening, (O : bath with closing [EOW]
B : bath withopening, [ ] : bath with closing [ERW]
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silk fabrics by electrolytic reduction water.

A : Untreated silk fabric

B : Degummed silk fabric(ERW)

C : Degummed silk fabric(Soap/Alkali)
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Photo. 2 Photographs of silk fabrics dyed with
Acid dye(Laneset Red 2B).

A : Untreated silk fabric

B : Degummed silk fabric(ERW pH 11.6)

C : Soap/Alkali degummed silk fabric

i
tp
%

PR LA Y A e ey ey

54

LA 6 2 e

4B 5

F L Es

e W OE

AR ey

LR L SUIN 4 o i ary ot
I LA LN Y e

Sl

e

P AT I B B 5 83

b et oW

s b PG A
i

FE v

S Iy v Sk

S TN e
i

Photo. 3 Photographs of silk fabric stained with
Litmus liquid.

A : Untreated silk fabric

B : Degummed silk fabric(ERW pH 11.6)

C : Degummed silk fabric(ERW pH 12.1)

D : Soap/Alkali degummed silk fabric
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