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Abstract

Biodegradability of cotton/polyester blend fabric was investigated employing activated sludge test, soil
burial test and enzyme hydrolysis. Surface changes of the degraded samples were observed through a
microscopy. Changes in X-ray diffraction patterns and crystallinity were examined using X-ray
diffractometer. Experimental results revealed that biodegradability of cotton/polyester blend fabric was
proportional to the blending ratio of cotton, not showing any synergy effect. Polyester 100% hardly
degraded in this study. Through the comparison of the experimental methods it was shown that the
biodegradabilities determined from activated sludge test and enzymatic hydrolysis except soil burial test
were linearly related to the blending ratio of cotton in the blend fabrics. It is probably because the
biodegradability determined from the retention of tensile strength of fabrics buried in soil was affected by
the stress distribution of polyesters throughout the fabric. From the microscopic observations it was
revealed that fungi were grown on the fabric surface and the colors turned yellow, brown and black. X-ray
diffraction patterns showed that the heights of crystalline peak coming from cotton part in blend fabrics
decreased whereas those coming from polyester part increased comperatively as time passed by.
Crystallinities of cotton 100% fabric increased slightly at the beginning and then decreased continuously.
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Table 1. Characteristics of fabrics

Age &gsteH 7o

#

H/Eg o~y ZWAE 60/40, 35/

Cotton Cotton/ Cotton Cotton/Polyester 70/30
Cotton Polyester
100% /Polyester Polyester /Polyester 100% (warp:Cotton
¢ 60/40 50/50 35/65 ¢ weft:Polyester)
Weave sateen 2/1 twill 4/1 twill 2/1 twill plain twill
Yam number(Ne) 4()><4() 2036 20x48 34x18 70x70 30x48
F‘“’”‘.“““““ 150x80 85x50 133x73 145%70 210191 130%88
(endsX picks/Scm)
Thickness(mm) 0.378 0.478 0.595 0.348 0.095 0.280
Weight(g/m®) 144.38 192.78 364.84 161.56 68.52 141.76
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A : the weight of specimen before enzyme

weight loss (%)= x 100

hydrolysis
Rs: the weight of specimen after enzyme
hydrolysis
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Fig. 1. Biodegradability from Activated Sludge Test. (A):experimental period: May 29th~July 7th, (B):experimental
period: Sept. 28th~Nov. 9th.
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Fig. 2. Biodegradability from Soil Burial Test. (A):experimental period: April 17th~May 27th, (B):experimental period:
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-350 -



O/Z0|0AE SRRSO M2 Bt 153
Zo|2Hd o3 Wi #Ud EEE o] F el w3 E 70309 AEs=e & A1 A
o] AAER AT Fago] RolA 7] Wil A 7 EWAE 60/40¢] AEAT FARE H 5o HE
o2 ALt Rpe 3stzAd) ue) ARsErt 2REES & F
DA EL duidy A3 35 9 WY & ALY AT,
ol AFSEH WL AR E gaso] 100%0]91L,
AlargEe] A" EEo2E e 0% 7H7ke] T 4) A=l MOl w2 |1
AR AR - de s 124 vehte <Fig. 4>& 409 ¢ AEsE A5 AEHE L
Aol visf w2 Eo| AWeRe He| ARHAHS 9 ARs) EE vzs] B gagolul. 84 steee
2T

e Zelol2Es 4RANL YEE AL
219},

3) g 27 =& 8l (enzymatic hydrolysis)

<Fig. 3> A|5 5 ASTA S0 Y3 AT
B 5AVFES 3 AR A HAEE AR
T & A Aot

BavRREE o BA dAse o 64 A
% 100%7} 24.7%, A/EE A 2FH 60/402 15.1%,
501502 9.1%, 35/65% 6.3%, TS 7030 15.1%
& e, EEY2E 100%e A B HA
okt EAEe 2P E G4EHA Y 9
g Al fARGE A3 JeERAATE BAE 100%
o} vl 23] A8 F e E AT v#ete] A
=g e 438 24949 2AE 70302
HiEeo 28 60/403} B3 Adrt Aol e g
boj &ejx] Ag Zoet vlus] H%g o ¥
AL YER AT d5w2003)] AEE EEdx
Eo] ARl v T2 U P FH Jol T
AT 5 ANE ZHyo A g a6 o HE
A AL 28 Fall 2710 vAA 99 Eal
7} WA o) R AA sl o3l AA FF-Hof
AR wEA e, A71A Ba) Al AR
e A g2 HatrAd AA oEse Aoz U

30

25

20

15

10

Weight loss (%)

5

C100  CB0/P40 C50/PS0 C35/P65 P100  Mixtures
. C70/P30
Fibers
Fig. 3. Weight loss of specimens hydrolysised by
enzyme for 6 days.(37°C. pH=5.00)

AW Eodmldy e 13 A9 Aae] dAAND A
T AR gg veRd ook AR Wi mE2
Az MRE Y& BAE 100%2] AL ke
RS AEIE 100%2 B3 YA Al&s 29
@A gakste] el

A& AW ThEH ) 3 BRIA=EE As
Z Wo) g o AXMFHo T v AFAE
eon), By F AT HAEE B AR
TE AEZFe de] Eul gl vls e 3hs vE
Wk

AR 93 AR EE AER 3}
Asle olitdlgaFon HEINTE AL =3
2 sk Ao wel 5478 sH Hel g
H-& AE7 2 AEIAEE JeERA A EYvldel
ot AR sE AU 74 Jehded,
NAFE 2 A Zo 2o o8 HFH3] weak
pointZ} A4 717] il ®] A& 2§ YL
Lo} v we] W A3E By} o] AA=E A H

jEelo) 28 EUAE) 42N 54 A Y F
Qe g% raE Az BAEE /Y
R % 5 AU BakERAG o8 4R
AEt Asels BHE AU F TATLES
B 202 AR F Ee) AR T ARHE
g ehle] TSNS FA1E 4 B
k.

2

=y

5

g

o

o

g

Q

m

0 20 40 60 80 100
Rate of cotton in specimens (%)

[ Enzymatic hydrolysis & Activated sludge test ¢ Soil burial test|

Fig. 4. Effect of biodegradation methods.




154

Vol. 29 No. 2, 2005

C100

C60/P40

C50/P50

C35/P65

P100

Fig. 5. Photographs of specimens from soil burial test.
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