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Abstract

Hydrophilicities of finished cotton fabrics were evaluated in respect of moisture regain and wickability.
Changes in internal structure were determined using X-ray diffraction and suface changes in degraded
samples were observed through a microscopy. Activated sludge test, soil burial test and enzyme hydrolysis
were employed to evaluate the biodegradabilities. In addition, correlation analysis was done between
biodegradabilities and the factors affecting biodegradability in each evalution methods. It was shown that
hydrophilicities of silicone finished specimens were lower than that of untreated cotton and decreased in a
row of PDMS(polydimethyl siloxane : -CH3)>AFS(amino functional siloxane : ~CsHsNHC,HANH,)>
MHPS(methylhydrogen polysiloxane : —H, Cat : (C17H3sC0OQ),Zn) Although, moisture regain of mercerized
cotton was higher than those of the others, wickability was shown to be lower. It was represented that
crystalinities of cotton fabrics decreased by the silicone treatment. In activated sludge test and soil burial
test, biodegradabilities of silicone treated specimens were lower than that of untreated cotton, where
specimens of higher biodegradability exhibited higher biodegradibilities except mercerized ones. The results
from enzyme hydrolysis, however, showed somewhat different tendency in that biodegradability was more
closely related with the crystallinities of fabrics. It can be thought that enzyme hydrolysis is carried out for
short time, physical accessibility becomes important.
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Fig. 1. Silicone molecules attached to fabrics
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Fig. 2. Chemical structure of silicone
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Table 2. Characteristics of silicones

Dimethyl Polysiloxane (PDMS) -CH;
Amino Modified Silicone (AFS) —-C3HNHCHsNH,
Polyether Modified Silicone (PEFS) —(CHCH;O)nH

Methylhydrogen Polysiloxane(MHPS)

~H Catalyst : (C17H35C00)2Zn

nulsi o agent Molecular weight
C13H270(CH.CH,0)sH 30.000
C12H250(CH,CH,0)sH 13.700
none Water soluble 15.000
Ci2H250(CH>CH,0)sH 3.700
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Table 4. Crystallinities of finished cotton fabrics
Specimen Untreated "PDMS | AFS - "PEPFS MHPS Mercer
Crystallinities (%) 65.3 60.9 58.2 55.0 63.9 58.5
70 70
g 60 (A) ' "1--+- untreated g 60
g 50 Lo | —e— PDMS & B0 frorn fo ;‘;-,r:gted
g 40 | —— AFS | 40 —+ AFS
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g — MHPS ¥ —— MHPS
3 20 [ | —— mercer B 20 —e— mercer
@ 10 . & 10} -
0 - 0

0 3 7 9 12 14 16 17 18
time (days)

0 3 4 6 9 12 15 18
time (days)

Fig. 5. Biodegradability from activated sludge test
[(A): experimental period: Oct. 15thNov. 1th, (B): experimental period: Nov. 9thNov. 28th)]
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Fig. 7. TOC(total organic carbon) of water soluble
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Fig. 6. Biodegradability from soil burial test
[(A): experimental period: Sept. 20th Oct. 18th, (B): experimental period: Nov. 16th Dec. 10th)]
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Specimen Control (Oday)
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Fig. 8. Microscopic picture of specimen from soil burial test
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Activated Soil ;
absorbency | Crystalinity sludee test burial TOC
: e t (soaking test) & test
Moisture regain 1.000 -.582 625 -.005 749 =597 -425
Water absorbency -.582 1.000 -85 429 -398 -502 -280
(drop spot test)
Water absorbency
Correlation| (soaking test) 625 ~.785 1.000 191 617 780 73
coefficient e, alinity -.005 429 191 1.000 115 169 719
Activated sludge test 749 -.398 6l7 1S 1.000 - -
Soil burial test 597 -502 .780 169 - 1.000 ~
TOC 425 -.280 773 -719 - 1.000
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