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Abstract: To investigate the biodegradation of the cellulose powder(CP) derived from Styela clava tunics(SCT), some
physico-chemical properties and biodegradability of SCT-CP were measured after the incubation for 45 days. The particles
size of SCT-CP prepared with washing, bleaching, drying, and grinding processes was 150-400 um although most of particles
(70%) was more than 400 pum. The cellulose structures of SCT-CP detected using the X-ray diffraction and DSC analysis
was very similar with that of wood pulp powder(WP-CP). The glass transition temperature was not detected in both samples.
Furthermore, more than 90% of the SCT-CP was degraded, whereas only over 70% of the WP-CP was degraded after the
incubation for 45 days. Therefore, these results suggest the possibility that SCT-CP is particularly applicable to prepare
medical fiber and film for disease treatment.

Keywords: styela clava tunic, wood pulp, cdlulose, glass trangtion tenperature, biodegradation

1. 2 ABAEFel 7t &St wtiggA(Styela  clava
tunics; SCT)2 H=F H7|EE A= Hig7l 5o
51 0 oo B cgw 9th
DEE(Syel cv)e HAEEE nagBopme Vo1 BASH BAR dRAn gn
L = o=l SCT F&=°e A4, &, &, odF7t 23
Sah PR, 1080uT) FUNE BAH o TEEAs Y s
o)L =3] =)o A} I T i
Aol A ofnie] 2EFohel Flofsia gick. ul ol AEth 591 LRI G mE2elel %
HEe 9 3% 55, Sobieh gue ey 00 SERATRER BE) B8 o7 A
_ : - SCTo] MU o]2L HRoz g .14 RIS
ohfeF? feliel Wl PR g, A D1 M TR BESE § L4 STANS @
_ =1-79,10) 5 = °
N A B EASY, AA Hel T %e] 2L o -
& AR gie el P ge Al age o SAE S Y
A 79 Aoz GEt HAE Adst 2ee o TEEES REE GRS
2 ot @xelel SAvE m5w gu g sk SCTE USW ARe ST SI B 2
é}%‘&i ,/1\_‘3]5].—1—’_ 9}\]:]_6). :13114' "@_ZHW]—Z] U]E]F:]‘% o]%‘é‘ 0]%5]'01 7]'5}\6] g]';g"ﬁ‘—g—i‘-lk]-o’] 7]‘6}\6]‘5 }‘ﬂ;ﬁ
2 ojgalol Buske 97} Musol 9, SCTE
- T o] Al UzHE 1L AT % 3 S
Corresponding author: Young Jin Jung (hIb@pusan.ac.kr) 2T _ —j JJ—OE EE]_E - :ﬂ | : ] - Il _ :’:
(©2015 The Korean Society of Dyers and Finishers. Arfshs WS ARESH B TE & A BT
All rights reserved. TCF 27-2/2015-6/149-154 S 7FA A Ato| gt Afeto] A7E uf glc]-‘]).

o

149



150

NMMO/H,0 £ufE ARgSte] SCT AEZQAE
8o & 3 BB Axsle] S4S BAT A7) 2
SCT} PVA(polyvinyl alcohol)S 33 & Tholy
Fe2 Azt I B4 gt A7t ZdqE] 9l
1_/]_12)'

O] 2AJMA| 2 A 9Fo)L-L l-methylimidazole, S0]-2
2 ally chlorideZ 433t [Amim]Cl &9jo]] SCTE &
et & Ax3 Bl Haf 4, sEHES 5%
AR, 54 9 ANARA] B A7t wa
ol QoEY. e woE opau pelg #Aeds
oAEE] fste] oy e/l i A 13E
w7} gl

wEhd B AFoAE SCTE EUgHz Axso
o] &gt s/l el Akl shar, M4
AEY AEReA B4 g9= dEReA FEA
AZ2 A0l vggd AE2eA9 Eajidss H
waut skl

N
[}

(= |
=

2.1 SCT MEZE2A 2IHSCT-CP)2| M= X ¢
T 24

A AMgEH SCTe AAdEE ZsoA 12 AlF
T AAdz H A AL doba ARgsIIh SCT
o FAE sl gt EAZEE 90% o] o -AE
BERAE 9= 34 F NaOHE AMgshe AZEW
S Zgaiat?. oed 2 2528 AAS] Y
SCT2} 10wt% NaOH =899 H|8-E 1:300F 3}
120CollA 3A1ZE Bt 7HERE & pAlskGlth Rl
Y E+EN JuAEReA AA E FIE Y8l
oza] A" SCTS 5wit% HySO. 88988 1:309] v
€2 3t 12094 3A1ZE B2t 7HEsHTh ¢
2 A A" SCTE 10wt% H.0,5-8-Ha}t 1:309] H]
€2 100TCoNA 1AZFERE 7HEste] A shgich
FWE SCTE GEAZ7|2 ARAF ¥ pin milling
M/C(Dachwa, Korea)S ARSI 40meshol|A] 13,
120meshoflA] 33] Efjste] EUFHE AxsI5c} of
ZFOEA FEDp)7F 116091 BEHEL AEZ2 XA

(WP-CP)7} ARE-=|S{TH-
SCT-CPe]  YJ=REES  Popy]  ff8 S/l
001gmle] F=2 HRF T IEZAZIELS-Z

Photal Otsuka Electronics, Japan)S ARg3}o] HA49515c

2.2 SCT—CPe| &Y = 24
XRD EX(Ultima IV, Rigaku, USA)S CuK « -I-

S pEeE A A 27d A 25

M3S - Ol - UNT - 2EF - 015 -

oot

IHO - BRI

[=1 =R

radiationoll ) 7H&ASH 40kV, A2 30mAR ko] URAPY
o2 24319t} Diffraction patternS Bragg's angle 20 =
8°- 40° Alolol] 2°/min®| &= ST

2.3 SCT-CPe| €8 EN 24

WP-CP&} SCT-CPY] E& EAS A S8l Al
2= ZA (DSC Q20 V24.4 Build 116, TA Instru-
ments, USA)E ARE3lo] AA7)5F oA 207C/ming)
22 2wz 0T A 30007 S2AA g3 EA
< AT

WP-CP2} SCT-CPe] @EsHgAdat E&8] AsS &
2As517) 9 D=FEA7|(TGA Q500 V20.1 Build 36,
TA Instruments, USA)S AMgslo] AA7|2 3lol|A] 1
0C/ming] $2 £E= 35-800C2] HYoA T4
Hes AT

2.4 SCT-CPO| Sl 53

SCT-CPe| Y BRA=E 23st7] 9Ish =gt
2AoA Behagel 5714 ARdE @ gase) =
Aom g o) WS COo FPUS AE
3Rt 3714 ARG == KS M 3100-19) w2, F
W3t 718 9 LEQl 820N 459 B uie
T W E CocfoRyE skt YRsEL
YT C0:0) FS AR O|EH COMAF TR
wEge AN, 24 §7] ) AY 2YRRE %
AT 4 e ol2d COMARE B A ol

sto] AltstA.
Th(:()2 = MTOT X CTOT X Q4[] oeeereereeerneenaennennannns (1)

o714 Mrore A A% Al EHle] A7k SCT-
CPe| % 7z 1P| HerS YrlskL, Crors SCT
CPe| ¥ 7z nFH| EFE §71940 vlR(gl)
2 gt

QEASE WEHE €00 FAFoRRY 7 2
4 744 W2 SCT-CPY QRIS e 422 5
sl Axrskcs.

Dt = [(COZ)T - (COZ)B] / ThC02 X JOO ceeeeeeeeeeees (2)

D= AEFZ(%), (CO)r= SCT-CP7F ©71 HH|
3t 87I12REH WA CO9 FF(g), (COs=
blanko] 4] WEE= CO, FHFY Hit(g), ThCO=
7] & SCT-CPo &3l IAYdt= o]24 CO¥(g)
< 9u|gict



=
o

O|C{eZE MEZ QA0 ol AsHA Chist oI

1 =
=

L=

3.

EEL

3.1 SCT-CPe| ===

SCTe AH-<ze A7 9 29 S AX EeE
= 11174’3}911 A A T 82%, &ZE] A T 34%,
7 AT F 31%2 $82 IFEUY. 1 F 2y
3o WP-CP} SCT-CP2] &} 2715 w|wslgc).

WP-CP: 400nm~150mo] W2 =7t BxEo]
L, 400nm F7]2] AAZ} 70% oldez T B
kS A8} thFigure 1A, Figure 1C).

SCT-CPE: 5~200me] W2 Y7} BxEo] 9]
Sum =719 YAF dRES EEZE RS
(Figure 1B, Figure 1D).

aL,

3.2 SCT-CPe| #AHT=
AE2 oA ARFTRO AA7IA B H FEg=
cell T, I, I, V¢ 471X Fei2 rolxx, sat

>

Ls Int. Distribution

19334 I.I
Diameter (nm)

T
2560 1445437 1095500

@)

10

i

207 s

Ls Int. Distribution

T To
19336.4 1095500

Diameter (nm)

2569 1455437

Cu (%)

Cu (%)

151

e

e el wel Zzke] A3 3RS vEpdch A
AER o210 A9 cell 19 24 725 78", o
Aat B APE AEROAE cell T8 ZHTZRE
7HAH', g7lopl Kok AEReAS A =
AR AASE cell MO ARFZEE 7. Cell
I, T& 242 39S H$ cell Vo 2H7ZE
& 4 o

SCT-CP9| AAFZEE E4317] $Iste] WP-CPe}
SCT-CP2] x-ray 3|& €L HEAslgct duidoz
cell T FxQ X ME=Z O A0l AL 29 = 14.6°9
164°004  ztzh  (10n)®Exk (101  FEu=s}
doubleto & R}, 20 = 22.6%04] (002)He] 3&
5|27} 7F8HA Lrehd?

B Ao AREEE WP-CP] 9 29 = 13°- 17°
of ZA broaddtA| Hol: IHTIE 14.6°(101)HI}
16.4°(101)HAS] & u=9] doubleto]d, 20 = 22.6°(002)
Aol sharpdt @l W=7} Uehts Ao Hob HF
Hol ;g e #Hz AERer Aow

20 | 100

o~

157 75

.....................................

1 50

Cu (%)

s

Ls Int. Distribution

0 T T I 1 0
6049 57192 0706 11200
Diameter (nm)

30

=

25|

Cu (%)

7.5

Ls Int. Distribution

I
511200 ’

I I
70 6049 57192 540706

Diameter (nm)

Figure 1. The distribution profiles according to particle size in a WP-CP(A, C) and SCT-C(B, Q).
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Figure 2. The X-ray diffraction of WP-CP and SCT-CP.
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Figure 3. The DSC(A) and TGA(B) of WP-CP and
SCT-CP.
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Figure 4. The time profiles of mineralization of WP-CP
and SCT-CP in a simulated composting test.
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