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Table 1 The effect of the solvating time on the substituting degree of

x 100%

starch acetate®

Ds
0.57
0.77
0.81
.90

Sample Solvating time (h)
1 0.0

2 2.0
3 2.5
4 4.0

*Starch: 50 g; DMF: 150 mL; Pyridine: 120 mL; Temperature: 130°C ;
Acetic anhydride:45 wl.
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Table 2 The effect of the quantity of acetic anhydride on the DS of the
St-Ac*

Acetic
Yield
Sample  anhydride DS M,

(8
(mi) 8
1t 45

42.1 0.9 2 500 3.88

2° 80 80.5 1.0 36400 71000 1.95

3° B 71.5 1.2 38 900 4.34

4° 132 81.1 1.9 25900 163100 6.30

“Starch: S0 g; DMF: 150 mL; Pyridine: 120 mL; Temperature ;
Solvating time:4 h

b Pyridine and DMF were used directly without drying.

* Pyridine and DMF were dried by anhydrous sodium sulfate before used.
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Table 3 The effect of monomer concentration on the malecular weight of
St-g-PCL*

Grafung  Monomer
e-CL

le (eol/L) M M®  M_/M! percentage conversion
(%) (%)
1 2.04 33400 264900 7.93 28 17.0
2 2.51 37700 232200 6.16 37 20.1
3 3.14 47200 121106 2.57 51 28.9
4

407 3800 8350 1.52 — —

*Starch acetate (DS = 1.0), amount of —OH :0.029 mol, M, = 36400,
M_ = 7T1000; Concentration of NS:0.83 mol/L, amount of NS:0.006
mol; Reaclion lemperature ; 90°C

In sample 1 and 2, the M, , M_ and M, /M, correspond to their overall
average molecular weight and the distribation
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Fig. 1 The effect of the monomer concentration on the
overall average molecular weight of St-g- PCL
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Table 4 The molecular weight and its distribution of $t-g- PCL in low monomer concentration®

Monomer Peak [ Peak [

Sample (mol/L) M, M. MM, M, M, MM,
i 1.57 31600 122200 3.87 998000 1088600 1.09
2 2.04 30200 133700 4.43 1373100 1487600 1.08
3 2.51 32700 157800 4.83 1618600 1683900 1.04

*Starch acetate:3 g, DS =1.0, amount of —OH :0.029 mol, M, = 36400, M, =71 000; Concentration of NS:0.83 mol/L, amount of NS:0.006 mol;

Reaction temperature : 90°C
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Fig. 2 The GPC spectrum of St-gPCL in low monomer
concentration

a) CL = 1.57 mol/L; b) CL = 2.04 mol/L; ¢} CL =
2.51 mol/L
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Fig. 3 Effect of the monomer concentration on M, and M, of
Peak I in GPC spectrum of St-g-PCL in low monomer

concentration
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Fig. 4 The effect of reation temperature on the monomer
conversion and grefting percentage

Table 5 The effect of reaction lemperature on the monomer conversion
and grafting percentage®

Monomer conversion Grafting percentage
k T(TC
Sample T (T) (%) (%)
1 50 26.13 48.40
2 70 12.7 31.28
3 90 5.99 17.67
4 10 i0.32 27.02
5 130 19.34 40.96
6 150 10.90 28.06

* Sarch: 3 g, DS = 1.9, amount of —OH: 0.0125 mol, NS
concentration:0. 83 mol/L, NS amount:0.0025 mel; [M] = 3.14 mol/L

0% Na® + R B K (2)

s DAC + le ®

0™ Na

(3)
Owewne PCLavwowrr

2.3 RNARMNEBEEREMER

AHREZFAFERHRT , WERHNKE,
FHSERBERRNHHT. &6 WRFREHK
BT HEBRR AR LEF.

Table 6 The effect of naphthalene sodium { NS) amount on the monomer
conversion and the grefting percentage

NS NS Monomer Grafting
Sample concentration amount conversion percentage
(mol/L} {mol} (%) (%)
1 0.04 0.0013 12.55 3.0
2 0.06 0.00138 14.12 33.6
3 0.14 0.0042 14.50 4.2

Starch:3 g, DS = 1.9, the amount of ——OH ; 0.0125 mol; Reaction
temperature :90°C ;[ M] = 3.14 mol/L

M 6 AT & FESI A NEERHE K,
ERORAEARHE EABS BHNEER
KA RERE IR O B AR 51 2 500 e B 000 2 488 I e
REBER Hh TRkERE—F, B Asm, &
BRENKESTE, AMSNERER P EEL
REMARA R .

REFERENCES

Morton M, Wu M. Polymer Preprints, 1984,25(1) :231 ~ 232

O R

& Engineering( B 7+ FH A MESITR),1994,(1):33 - 37

A I -}

8  Carson J F,Maclay W . } I of the American Ch

Dubois Ph, Jerome R, Teyssie Ph. Polymer Bulletin, 1989,22(5/6) : 475 - 482

Ropeon N, Dubois Ph, Jerome R, Teyssie Ph. Macromolecules, 1995,28(23) : 7 589 - 7 598
Martin E, Dubois Ph, Terome R.Macromolecules,2000,33(5):1 530~ 1 535
You Yingeai( 1 %) , Zhang Baolong{ 5 M )}, Lin Zhiming(#RFH) , Huang Jipu( & #) , Ding Peiyuan({ T #4575 . Polymer Matcrials Science

Zhu Changying( R ¥ %) , You Yingeai{ 13 4') , Zhao Fukai( &3l )} . Acta Polymerica Sinical B4 T 424 ) , 1999, (6) : 720 - 724
Dubois Ph, Krishnan M, Narayan R. Polymer, 1999,40(11) :3 091 ~ 3 100

ical Society,1946,68:1015 ~ 1017



514 B 4 F % # 2002 4

STUDY ON THE ANIONIC GRAFT POLYMERIZATION OF
g&- CAPROLACTONE ONTO STARCH ACETATE

HE Lihong, ZHAO Jingbo, YANG Wantai
( The Key Laboratory of Science and Tecknology of Controllable Chemical Reactions ,
Minisiry of Education, College of Materials Science & Engincrring , Beijing University of Chemical Technology . Beyjing 100029}

Abstract Starch was partially acetylated by acetic anhydride in the presence of pyridine and N, N- dimethylformide
(DMF), which was used as an activator, and starch acetate (St-Ac) with substituting degree (DS ) about 0.7 ~
1.9 was obtained. The effect of the solvating time by DMF and quantity of acetic anhydride on DS was studied.
Graft polymerization of - caprolactone (&-CL) onto starch acetate was carried out through anionic ring-opening
polymerization of e-CL in diethylene glycol dimethyl ether solution. The graft polymerization was initiated by
—ONagroups which were formed through the reaction of the remained —OH groups in St-Ac with naphthalene
sodium (NS) . The grafting reaction was characterized by grafting percentage, monomer conversion, as well as gel
permeation chromatography (GPC) through comparison of the M,, M, and M/ M, of St-Ac with that of the grafted
copolymer, starch grafted polycaprolactone (St-g-PCL) . The influence of the reaction temperature, monomer and
NS concentrations on the grafting percentage and the monomer conversion was discussed . The results showed that the
grafting percentage and the monomer conversion vary in a way of S curves as grafting temperature increased from
50°C to 150°C, but increase with the increasing of the monomer concentration and NS concentration.

Key words Starch acetate, Graft polymerization, e- Caprolactone, Starch grafted polycaprolactone



