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Abstract : The plasticized cellulose diacetate (CDA) was prepared by melt processing methods using
triacetine (TA) as a plasticizer. Additionally, processability of CDA was enhanced by using epoxidized
soybean oil as a secondary plasticizer. The glass transition temperature of plasticized CDA was
observed at 50 C lower than virgin CDA and the incorporation of 5% ESO also resulted in the
additional 20 C decrease in the 74 The tensile properties and modulus of plasticized CDA were
better than commercial PP and PLA. The aerobic biodegradability of CDA in controlled compositing
condition resulted in 90% of degradation during 60 days.
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(b) modified screw configuration

Figure 1. Screw configuration used in this study.
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Figure 2. Storage modulus and 7} of cellulose diacetate plas—
ticized film by triacetine, glycerol and triethyl citrate.
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Figure 3. Storage modulus and 7, of cellulose diacetate/
triacetine film with secondary plasticizer (ESO).

Table 1. Comparisons of 7, of Cellulose Diacetate/Triacetine and
Cellulose Diacetate/Triacetine/ESO Film by tan 6
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Table 2. Comparisons of Mechanical Properties of Cellulose
Diacetate Plasticized Blends, Polypropylene and Poly(lactic acid)

Tensile strength  Elongation Young’s modulus

Sample (MPa) (%) (MPa)
CDA/TA 8/2 131 8 3671
CDA/TA 7/3 79 10 2510
CDA/TA/ESO

8/2/0.5 % I 2136
CDA/TA/ESO

7/3/0.5 28 13 1147

PP 38 9 1795
pure PLA 84 5 2633

PP: Hyundai Petrochemical Co., Ltd (H1500) .
PLA: Cargill Dow (2002D).
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Figure 4. TGA thermograms of pure cellulose diacetate, plas—
ticized cellulose diacetate.
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Figure 5. Biodegradation of cellulose diacetate under controlled
aerobic composting conditions.

3| Alzoll AMEE CDAE WaliA12t 3 oF 600 Hobe
ol BF AZR A M) 90%2 Halrt BEE o) 2
= AR EEA 9 53 Alzel 3lo] CDAZE <3t 4
Tl S 2 ARdE B £k

o

2 =

AZZ e tobMEolEg} S 3HAQ1 7taAlE ARS8l
{E71ES Fa ERAoRE 71AastE CDAS Atk B9k
e 240 z0E CDAol TASH TEC7} 3H48 BEo] A%
B EY o] 2E g1st Ay} CDAS] gurﬂo 743}
of W w2 AYEYET} =58 CDAC Hlsh 50 C7F w2
frEjde] &g wEe = gtk T8 TASF ESOS 3 4
3 A9 olrrh W2 7, Wsks fiste] 7hAst vl w

oA SN 5= 9l 7IA1E B4 Aol TAR 7F

S3HA7} PP} PLAC wlwate] 973 Q7=

&, BdE %é‘ﬂ“v} ¥ CDA®Y TA/ESOS &3 7t

= oxpAAe] EHARI ThastE VAR &
%x‘l of njal] Aske gk BRIk

A]%EJ CDA ?ﬁ;‘—ﬁ}% 718 iz ARdls Sl

2 O] oF 90% 9] wIlER st

ZAR| 2 AFE = sk T Ae] X gl 2slo] olF
o]z Az A oo ZAF=HYTHKRF—-2004—005-D00063).
2023

1. C. R. Young, J. J. Koleng, and J. W. McGinity, Inter. J.
Pharma., 242, 87 (2002).

2. J. Liu, F. Zhang, and J. W. McGinity, Euro. J. Pharma.
Biopharma., 52, 181 (2001).

3. O. L. Sprockel, M. Sen, P. Shivanand, and W. Prapaitrakul,
Inter. J. Pharma., 155, 191 (1997).

4. R. D. Gilbert, R. A. Venditti, C. Zhang, and K. W. Koelling,
J. Appl. Polym. Sci., 77, 418 (2000).

Polymer (Korea), Vol. 30, No. 3, 2006



206

5.

10.

11.

12.

13.

==

W. Qiu, F. Zhang, T. Endo, and T. Hirotsu, J. Appl. Polym.
Scr., 87, 337 (2003).

. W. Mormann and D. Spitzer, Macromol. Symp., 176, 279

(2001).

. T. Schauber, S. D. Vos, W. Huhn, B. Rieger, and M.

Moller, Macromol. Chem. Phys., 200, 574 (1999).

. F. Zhang, W. Qiu, L. Yang, T. Endo, and T. Hirotsu, /.

Mater. Chem., 12, 24 (2002).

. L. Y. Mwaikambo and M. P. Ansell, Angew. Makromol.

Chem., 272, 108 (1999).

X. Lu, M. Q. Zhang, M. Z. Rong, G. Shi, G. C. Yang, and H.
M. Zeng, Adv. Compos. Lett., 8, 231 (1999).

D. N. S. Hon and M. S. L. Josefina, J. Polym. Sci., Part
A: Polym. Chem., 27, 4143 (1989).

D. N. S. Hon and N. J. Ou, J. Polym. Sci.; Part A’ Polym.
Chem., 27, 2457 (1989).

Y. Kiso, T. Kitao, and K. Nishimura, J. Appl. Polym. Scr.,
71, 1657 (1999)

M, A130¢7 #A3%, 2006

14

15.

16.

17.

18.

19.

20.
21.

22.

23.

. J. Pauly, H. Allaart, M. Rodriguez, and R. Streck, Cancer
Res., 55, 253 (1995)

M. A. Frohoff—Hulsmann, N. C. Lippold, and K. W. McGinity,
Euro. J. Pharma. Biopharma., 48, 67 (1999).

S. R. Bechard, L. Levy, and S. D. Clas, Inter. J. Pharma.,
114, 205 (1995).

R. Hyppola, 1. Husson, and F. Sundholm, /nter. J. Pharma.,
133, 161 (1996).

A. K. Mohanty, A. Wibowa, M. Misra, and L. T. Drzal,
Polym. Eng. Sci., 43, 1151 (2003).

Analysis of evolved carbon dioxide by titration method,
ISO 14855 (1999).

H. Y. won and I. W. Kim, Polym. Sci. Tech., 6, 101 (1995).
P. W. Law, A. Longdon, and G. G. Willins, Marcromol.
Symp., 208, 293 (2004).

C. Albano, J. Gonzalez, M. Ichazo, and D. Kaiser, Polym.
Degrad. Stab., 66, 179 (1999).

N. E. Marcovich, M. M. Reboredo, and M. 1. Aranguren,
Thermochimica Acta., 372, 45 (2001).



