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Abstract: Degradation of the starch-polyethylene composite film by an activated sludge treatment and a soil burial
test was examined. The treated films had deformed structures which were resulted from the removal of starch during the
treatments. The added auto-oxidant caused the degradation of the polyethylene matrices and the crosslinking reactions
after the oxidation of polyethylene chains as well. As a result of soil burial test, the degradation reaction of the compo-
site film containing corn oil as an auto-oxidant was, however, prevalent: number- and weight-average molecular weight
of polyethylene decreased, while the molecular weight distribution increased.
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Table 1. The Composition and Designation of BRI WEE AeEghd,
Starch-PE Composite Films
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Fig. 2. Scanning electron micrographs(SEM) of LDPE film treated with sludge( X 1000) (a) Untreated, (b)
Treated for 80 days.

Fig. 3. Scanning electron micrographs(SEM) of
BLDPEI film treated with sludge ( X 1000)
(a) Untreated, (b) Treated for 40 days, (c)
Treated for 80 days.
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(a) (b)

Fig. 4. Scanning electron micrographs( SEM) of LDPE film buried in soil for 1 year( X1000); (a) Original, (b)
Buried for 52 Weeks.

Fig. 5. Scanning electron micrographs(SEM) of BLDPE2. film buried in soil for 1 year( X1000); (a) Original,
(b) Buried for 12 weeks, (c) Buried for 18 weeks, (d) Buried for 52 weeks.
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Fig. 6. Scanning electron micrographs(SEM) of BLDPES3 film buried in soil for 1 year( x1000); (
(b) Buried for 12 weeks, (¢) Buried for 18 weeks, (d) Buried for 52 weeks.
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Fig. 7. GPC curves of LDPE treated with sludge;
— untreated, - treated for 80 days.
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Fig. 8. GPC curves of BLDPEl treated with
sludge; — untreated, - treatedfor40 days,
Treated for 80 days.
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Fig. 9. The changes of molecular weight distribution
(MWD) with sludge treatment; —o—
LDPE, o BLDPEL.

Table 2. The Changes of Number-Average Molecu-
lar Weight(M,), Weightverage Molecular
Weight( My ), and Polydispersity( Mw/M.,)
by Activated Sludge Test

Treated LDPE BLDPE
Days

M, 17963 28673

0 Day M 88930 105304
Ma/M, 495 367

M, 17680 21417

40 Days M 87242 92053
My/M, 494 430

M, 17721 20376

80 Days Ms 85531 80114
Ma/M, 483 390
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Fig. 10. n=(M./M,—1) as a function of the num-
ber of days of sludge treatment, o LDPE,
A BLDPEL; M. Number-average molecu-
lar weight of original film, M,: Number-

average molecular weight of treated film.
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Fig. 11. GPC curves of LDPE buried in soil; —
original, --- buried for 1 year.
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Fig- 12. GPC curves of BLDPE2 buried in soil; —

original, --- buried for 1 year.
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Fig. 13. GPC curves of LDPE3 buried in soil;, —
originals, -+ buried for 1 year.
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Table 3. The Changes of Number- Average Molecular
Weight(M,), Weight-Average Molecular
Weight( Mw), and Polydispersity( Mw/M.)
by Soil Burial Test

Treated

Days BLDPE2

LDPE BLDPE3

17630
97894
9.55

18499
96603
522

16691
79070
4.74

19325
101121
523

20857
103497
4.96

12684
92894
7.32

Originals

AtEch A Hojds &+ ik
& A YA A9 faketge
53 LAl A 9 B3dEo) 5"1‘1‘4“
Aol B} whad Rk 33 3
k. JonesF[21]2 Eokuel Ao »
7149 FAAR] ME o2 55
t)elAde a0 FEge %“3
olgigh &ie] £BAH 7]’“4
N EepaEe] vj YR
< "ot A4, =g %’r“
9 Aag) &
%‘tﬁi}*li’lﬂﬂl o]} e
6114%57} A vepdriy Hysin
FEolA el ZelrEe) w3l Zte 3l
FFo] folr|x srjr Rus

_O'
_&9_
mi

lo

E

T

2o
slow,

)
A,

£

MY
M b .

lo, .11

Z}°4 Aol n-alkane C-C endohydrolases} 7*
endoenzymeo] EA3}A) ¢}7) o) A8 L7
A AR HE AR doid 4} glow, Axt
Ho2 Aygda nEae] dgdq Zejogdae)
A QAR WAL MZ 727} 248
o], 2o dgate FHAR(codon)EA} 7}A T
AR §7] Wl v|YEe og Rali Brlsein
RQzve 4 Qui[22].

Ao B8 Eelddae AEHZ)
2% Ay dRAAEs) W w[23, 24], °|7}
Al met AAsle o) 24 s subalwx) SREA
ol S7H25] vk A7 A%s} vaEw 9o

et Zelo Al v o) HAse AL B

AHE[26] el whe} DebAn], S5 Eapzke] 500 o]}

o
.
al

ki
ofy el

ofl on

o%

e

N

1<)
w

ol
[}

d8tsh, A4 49 A1 5, 1993

") ol

1

[+

F{d'

gee

ol A% stetd ERbubo] v gl o5 437} H)
T &AL ok 2HER Fjodde) g F
Fol7k AAste dgL EeldddAvd EAjsts A
e A7MA A o7 Aoz A4 5 9.
st sigelA & o Ejddd e 720l
A dsteasidEsd fFARIEE g 93
37t 7bed Aol 44g = o webA Eg
e Aisfol A% F= M T2 AR
27 & AV e 284(27]¢ A9A
ol =2[28]A171A A7pAle 2Hg[29]6) s A
ESAIA ALAFsete] vy o] AT 5 e
Az EAFo 2 ARA7|W S35 AL} 7bs
stejet A4 5 sl
Scott[ 30] o <5t ©] A E-of
40]2}. Az ;(]ocq .,_EHA‘]%
23 34T TRHE &5
e 27 EE Ao ia}oﬂ
FE AaAFE A9 J—Eah_ stglomH, o
of o8 AfaLrs AYdrty Busty gl
ojsf & ATAHAER B o Fddale] 4kg
Aol A3 ¢ viny wE Y
, 2 AYdA sheld
b2 As g 9
42 Zeddds
Aro] ERjge

o

AR

orl

2
Ao
*'u
t
JFI

°‘Z} ol —Ml 9
o lejAe H}%}
9l 2¥alAly
eH31]. iw
2= Feldd
os AtstE o] 7}
ok 2 *]71 ]
*ﬂd?ﬂ dolit
£ 2d& *}E}é AA =
-,—z}eg g ST E Ao
AFEEI} A7 Fhee B
¢ 5l ol H
%a]o}]FJHM Alzbo] o A

2 T

e 8
_‘n]m_z,Flam'
1o ol of
& L oo Mo >

oh'.
o
=)
o
(7
2



Ap-—gedd

L

47 b5 BAee 2 ARl AR,

10.

11.

12.

13.

14.

15

SEng R

.D. L. Limand S. S. Im, J. Korean Ind. & Eng.
Chem., 3(3), 361-370(1992).

. F. H Otey and W. M. Doane, VI. Chemicals
from starch, Chap. 4, Starch in Plastics, in
Starch. Eds,, P. L. Whistler, J. N. Bemiller, and
E. F. Paschall, Academic Press, pp. 397416
(1984).

. G. ]. L. Griffin, Adv. Chem. Ser., 134, pp. 159—
170(1974).

. G. ]. L. Griffin, U. S. Pat. 4,016,117(1977).

. G. J. L. Griffin, U. S. Pat. 4,021,388(1977).

. H Roper and H. Koch, Stirke, 42, pp. 123-130
(1990).

. F. H. Otey, r. P. Westhoff, and Ch. R. Russell,
Ind. Eng. Chem., Prod. Res. Dev., 16, pp. 305-308
(1977).

. F. H. Otey, R. P. Westhoff, and W. M. Doane,
Ind. Eng. Chem., Prod. Res. Dev., 19, pp. 592-595
(1980).

. F. H. Otey and R. P. Westhoff, U. S. Pat. 4,133,

784(1979).

F. H Otey and R. P. Westhoff, U. S. Pat. 4,337,

181(1982).

F. H. Otey, R. P. Westhoff, C. L. Swanson, and

W. M. Doane, Polymer Prep, 28, pp. 105-106

(1980).

F. H Otey and W. M. Doane, Proceedings of

Symposium on degradable Plastics, The Society

of the Plastics Industry, Inc., Washington, D. C,,

June, 39(1987).

F. H. Otey, R. P. Westhoff, and W. M. Doane,

Ind. Eng. Chem., Prod. Res., 26, pp. 1659-1663

(1987).

R. P. Wool and M. A. Cole, Microbial Degrada-

tion : in Engineering Plastics, Engineered Mate-

rials Handbook, Vol. 2, ASTM Int.(1988).

. J. M Gould, S. H. Gordon, L. B. Dexter, and C.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.
31.

A

FAEH 187
L. Swanson, ‘Biodegradation of Starch-Contain-
ing Plastics’ in Aricultural and Synthetic
Polyners : Biodegradahility and Utilization, ed.
by J. E. Glass and G. Swift, ACS Symp. Ser.
433, Chap. 7, American Chemical Society
(1990).

K. E. Gonsalves, S. H. Patel, and X. Chen, New
Polymeric Mater., 2, 2, pp. 175-189(1990).

W. J. Maddever and D. Campbell, ‘Modified
Starch based Environmentally Degradable Plas-
tics' presented in Proc. First Intern. Conf. on
Degradable Plastics, CRC Press(1990).

Kim, Y. G., The Preparation and Properties of
Environmentally Degradable Starch Based
Films, Thesis of MS, The Department of Textile
Engineering, College of Engineering, Hanyang
University(1991).

G. Ianotti et al, American Chemical Society
Meeting, Dallas(1989).

A. Daro, M. Trojan, R. Jacobs, and C. David,
Eur. Polym. J., 26(1), 47(1990).

P. H Jones et al, Environmental Science &
Technology, 8(10), 919(1974).

A. -C. Albertsson and Z. G. Banhidi, J. Appl.
Polym. Sci., 25, 1655(1980 ).

R. A. Conolly, Bell. Syst. Tech. J., 51, 1(1972).
B. Dolezel, Br. Plast., 49, 105(1967 ).

V. N. Kestelman, V. L. Yaravenko and E. L
Melnikova, Int. Biodetn. Bull., 8, 15(1972).

L. Jen-Hao and A. Schwartz, kunststoffe, 51,
317(1961).

H. J. Hueck, Int. Biodetn. Bull,, 10, 87, (1974 ).
A. -C. Albertsson, Eur. Polym. J, 16, 623
(1980).

A. -C. Albertsson and B. Ranby, Appl. Polym.
Symp., 34, 423(1979 ).

G. Scott, Polym. Age, 6, 54(1975).

A. Davis and D. Sims, in Weathering of Poly-
mers, Applied Science Publishers, London, pp.
54-57(1983).

J. of Korean Ind. & Eng. Chemistry, Vol4, No.l, 1993



