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3% 0. 4ml (Ce-3) R 0.8ml (Ci-15) NO, SEARABER T, E 5d. H5h, ®AFE
B RBREE (C-32) B 3g SRR KB 1L AW, R5H 1ml NO, HLER N 10d,
FHERREAREKEERES. TRERK.

& NO, BAL G IR EEW 3 25 B % F Nieuwenhuigen | E 2 &S, Bl . ¥ 0. 5g ik
A 10mL 5%NaCl KEWE S, FIIA 20mL 0. 2mol « 17'NaOH /K& # , ¥ILE S H
0.1 mol « 17" HSO, IR E, NI REBRETE.

1.1.2 TBBREMLAERH &

SRRAEAEEN LY A Mackawa " k. 0. ERAFKRBERE 0.7—
2.8%) WX BABI/KE K. & 30g &R S FMARE R EN I BRERKEH 1L, Y
BN 6h B 21h K&, RV M —10 BB BRI 6B 290nm K R K
BEEEkRE. BT 10 HEERS _BENERBRIEE, HTHEL _BENS
#. RES BRI FRH Nieuwenkuizen ik KB, BI¥F 0. 5g A ERIAH
B 20ml Z48/K# 10mL 0. 25 mol * 17! NaOH MBS F, 80CAKB M 2min, RE
MAEXRH. HHERA 0. 05mol » 17 H,SO, Hi€, T[WH _REEKE.
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FERRAK. BRFERLAFEERRERE g, ETHZ 4om MEMAN, AESIE
200kg » cm *FE A7 VEF T i) SRR, ) A AR R BE 29 1mm, F MR B B T 30cm LU
Tytd, 21 MA R 2 A ARRY, ZEREL, AEREKEFREES

STFERME. BLFEREEN S FRUERAEKREERH (GPO) . i TRALE
EHAEREERHEVBNPARER, WIS GPC MER, SHERERILE, RS
BT mERFHT GPC WE. ZREBTLEAFELR: ¥ 0. 5g IR F 50ml
“HETFRERT, F70CTRME 2h, RIEMH loml XEEER, FERMN 24¢h, IVH
WG, WRNEBAKXBRBKPIE, HHH R
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2.1 HHELNO, ZERILE
EAREHERERE (M=162) C. L FARE, FFBARERME 1R,

F1 AREWEEREPRESR
Table 1 Reaction condition and —COOH content per glucose of cellulose partially by NO,

BEAS HER/NO:.g/ml  BHHL/ e /d El &/ % RESR"/%

Ce-3 5/0. 4 2 5 88.8 2.64(1/38)
Ce-15 5/0.8 2 5 89.2 15. 4(1/65)
Ce-32 3/1.0 1 10 92.3 32.1(1/3. 1)
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BT, At FTREHBREIES/D. Table 2 Testing results mean molecular
B, EABREREW C 32 B, K weight of cellulose partially oxidized
FHE-HETREMNPEEEERFLE NO; (pretreated with phenylcarbamoyl)
B REFREEMEE. B, BHEA  co wonrs moons M
wee (CHO), FMALE (CH,.Sn
(CO,C,;Ha3),. %fﬁﬁjﬁgmﬁjﬂﬁgxﬂ'gﬁ Cell 0.79 1.47 1.86
ROFROBEALS, HXE@FIER 0 O heE
K. WREAASERRE, 2HA-FEYE : : :
Bl (Ce-3) BMEBE (Cs-15) fEMFBATRI L
HR, FHEEEENBHY GPCHMZE. WHE2 iR, MEMERIE. B AHMREERNY
BR, MEERLS FHEOEGRBEREMEE, Bk, SAGEREHITERERBLE
A, 2% H _HETHEERN.
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Fig. 1 GPC curves of partially oxidized Fig. 2 GPC curves of oxidized cellulose
cellulose by NO, (pretreated treated with phenylcarbamoyl! in
with phenylcarbamoyl) the different solvents
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I AAERHEWREP _BEIER
Table 3 Reaction condition and dialdehyde content per

glucose residue of partially oxidized cellulose by —10;

BRHRE R /NalOy: g/e BB /h NalO, H#" /% EE/ N EEEE /%

Cp,3-5 30/ 7.00 3.0 5.1 (1/20) 93.0 3.2
C;.5-10 30/13.9 6.0 10.8 (1/9) 92.3 8.5
C;.5-20 30/13.9 14.5 20.4 (1/5) 90.0 13.5
Cz.3-30 30/27.7 9.5 32.6 (1/3) 91.2 32.8
Cz,3-50 30/27.7 21.0 50.3 (1/2) 84.9 43.2

« B 1L; « » WEE.

x4 ARERLHARENLEL TROTL
Table 4 Testing results mean molecular weight
of cellulose partially oxidized —10;

(pretreated with phenycarbamoyl)

20 25 30 35

BB /ml RE M- M- M./M,
(X107%) (X1075)

3 ﬁﬁi%ﬁﬂﬁi%&bﬂfé Cell 0.79 1. 47 1. 86
HEM GPC ik

. L Cz,3-5 0.58 1. 83 3.16

Fig. 3 GPC curves of partially oxidized .

cellulose by 107 Cz.3-10 0.77 1.96 2.53
4

Cz.3-20 0.55 1. 67 3.01

(pretreated with phenylcarbamoyl)

MNEIHUEY, SATEERNS TREREAAERHEL, GPC L EENLE
JLVFRENK, ARE. KENS FRAGERERE, HEAEN 5% 20% 36, H
GPC RS AREEZ, URENFHRELLCBAEENH L, FRETLTER.

2.3 BEAMAAERSTINBRLE

GPC M ELERME 5 R, 5 PS T HERLABHY C,,-20 X, XA ERRL
BEABTHEAKMAER, BIGEHT GPC ME.

H4 WBERATER RN AEY. EHS TRAEMERME AEFHE, K
keEALBAEE (BIFE CF) & GPC thigk b TR +.

HERS KB4 EL: FERENO, REEALE, EAERHEHREC, LA
BE, LENHESRENSAFHRESEN IN (BIXAE B M HEHBERESH 1
BE B, REYMEREESFEAEEHEAHS TRES; YRESRE 15X BIK
HETAHEERESHT —MRI N HAYRRERSRAREHLAHBRER . &
BRZ-10; BERLLRE, EARREEEREC. NFIAZERE, 2GR KR LA
B, —BESEES 1% (Cp-5 SikH) & 10.8% (C.:-10 Sik#) 8F, HAEMRE®RE
BEHBREAERFSREE, BRABEADTHEREVRBIEENRS.
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Table § Testing results of mean molecular weight of cellulose and partially oxidized cellulose

before soil burial and after soil burial

(1]
(2]
(3]
4]
(5]
(6]

MR EEE/d
0 30 60
e
M. n w n -
n n Ma /M.
(X1075) (X107%) (X1075) (X1075%) (X107%) (X107
Cell 0.79 1.47 1. 86 0. 46 1.15 2.47 0. 30 1.06 3.16
Cs-3 0.71 1.59 2.23 0. 52 1.27 2.44 0.43 1-15 2.67
Ce-15 0. 45 1.56 3.45 0.51 1. 02 2. 00 0. 35 0.95 2.71
Cs.3-5 0. 58 1.83 3.16 0. 49 1.55 3.13 0.33 1. 00 3.04
C..3-10 0.77 1. 96 2.53 0. 42 1.65 3.93 0. 47 1. 05 2.23
C;.3-20 0.53 1. 67 3.15 — — — — — —
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Fig. 4 Relation between ¢t (burying under the soil) and (M.)./ (M.),

of cellulose and partially oxidized cellulose
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PRELIMINARY STUDY ON BIODEGRADABILITY OF
PARTIALLY OXIDIZED CELLULOSE

Lang Mingfang
(Zhejiang Import & Export Commodity Inspection Bureau, Hangzhou, 310007)
Donkai N Miyamoto T
(Kyoto University, Japan)

ABSTRACT
Cellulose powder as original material was treated by two different chemical oxida-
tion processing with NO, and periodic acid, at different low DS (degree of substitution) ,
and special substituent groups could be added into different carbons in cellulosic glucose

residue selectively. In this way, the influence of different substituent groups on cellulosic

biodegradability was studied. The oxidized cellulose was buried in soil, and molecular

weight was then measured, The change of biodegradability was analysed quantitatively
for the oxidized cellulose with defferent DS and different substituent groups, The experi-
mental results show: (1)in the C; of cellulosic glucose residue,a few number of —COOH
(about 3%) was introduced, no influence on cellulosic biodegradability was observed,
when —COOH were substituted more (below 15%) ,the biodegradability was increased.
(2) in the C; and C; of cellulose glucose residue, dialdehyde group was added suitably
(about 10%), the biodegradability of cellulose was enhanced.

Keywords: cellulose, partially oxidized, biodegradability.



