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Figure 10 The IR spectrum of cellulose and cellulose-poly (BMA) graft copolymer

2.3.2 FMABBI(SEM) M MHEFHERMRBMR LT YER BMA SRR S WEE T SEM 7347, 455140
L Bw.

1L SR RO BMA SRR A MR E AR (X 1000)
Figure 11 The SEM micrograph of cellulose and cellulosepoly (BMA) graft copolymer( X 1000)

AR AR YER A LT YRR EE M i T L HAR DI, BB e e RN R R A SR 5 iy (H 47
YESR ] B AR AHRE HRC B RPIR . I T ANy B4R R & ROV, CAELF4ER R LT BMA 32
B, TR T BT ARHEECR G ABGAE 7). IR, 2F4ER 5 BMA $B0UE JEARBIR L AL 25, i %t 3
JEHY N = R A A
2.3.3 X AT (XRD)ZMAT  TEmRYR VLR T LA LS R, MR 4R AT YER-
BMA HBZREY X AT 25 R a0 12 fros, @k o] RLAEE . (1) JFORHS 7 X475 i el ik A
FRIF. VBRSO N SRR | BE 1A B RE A (AT 4 3R A BT R AN A A RO A LT 4E R TT
TR PARAEN (2) TR BMA FIAE 20=15" J 20=34" 7247 () Jo & T X WA 4R 5 T i X TR B4
K DAL TC S T DX P R A e S » A3 28 X A P 4 3R/ B M A 3R & 4 LU SR 27 2 3 R, 46



55 [ N S : R <73 .

I
e BOE TR,
4000 5000}
3500
v—(A —~
T, 3000 T(,, 4000
R 2500 &)
’-‘\‘_—: :!: 3000
T 20004 R
i =
% 1500 - % 2000 4
1000
E EE 1000
500 1
04 0
0 10 20 3l0 40 50 60 6 ) 1‘0 | 2‘0 ) 3‘0 | 4’(] ' 5‘0 | 6‘0 ) 7‘0 | BIO
[e]
20/ 260/
() EPAER (b) SF4EEBMA BREA

Bl 12 PR RAFAER BMA SR AW X A5k
Figure 12 X-Ray spectrum of cellulose and cellulose-poly(BMA) graft copolymer

2.3.4 RE(TG)RZEM(DSC) M FAYERERFH4EZBMA BB EY - T3 E k2R A
BT GE R 13 s,

BIR YRR BB EALIRIE T, J2 360. 3°C =4 R BMA R AW T, 2 319.3C, &
PR, BEIALIRE EEMR G EEBE oA ¢, TR BMA B3R G W 45 S SR
AR FHEBAYTE B, S B AL IR A TG A2 SRR IH, BB BMA G4 4E R, 500°C J5 e 47 fir
/D X FEIRACHR A e TR

6% DSCiwvimg) O Dscf(e”w"'g)
ve 100

100 0 700
) . 25
1.0
70 2 10
60 60

3 20

4 g 2§

45

0 g % 0
0 4 0 =T

100 200 300 400 500 600 700 100 200 300 400 500 600 700
Temperature I°C Temperature /°C

(a) TR (b) LFEFR-BUABEIRAY

13 LFYER RLFYERBMA #EBER AW TG K DSC ik
Figure 13 TG and DSC curve of cellulose and cellulosepoly (BMA) graft copolymer

2.4 FHERBMA ERR SRR AR R K R a2

PEBEIR ALY, T 24 M (HRSORIAE ASC A I & 4IDRL T4 0. 15mol/L Ay HNOs /KB HETE AL
2. 5h )5 TERRITREAE AL S F e BMA L ORI L o £F e 36/ 51 K1/ Bt/ g oty 32 ] =1/
0.03/1.5/0.02/0. 02, J iy BE 50°C, Rz R i) 24h ), 4 B RA 9280715 45 P 4E R BMA $2b0R &K
THARE S WX 2% Fofr iy it ) IR TSR 2Rk 1 s

i L] i P A 5 e A W r B o T3 B IR A X 2o B R AR PR A B Y
i PR v P R R 2365 P00 5 ol il it 0 R e ) IR TR R

TEGR LT AR RL, GNACRRETAE, SRR EE 1 B0 23 B R B 20 SR IR ™ s AL 24 Ly
WA AR B S B BAKCR IR RF AL AR &1 73118 A 25 B EL i 28 2R I8 4R ) i o



.74 B4 7 & 2011 4E 5 A

T 53T 35 A T3V A - BRI SCEN R R A PYRIT S B R A VA K S TR ™« T £ 4 3 40 A 3 T
PR 5 B R R B, ELA AR G WM R B R JR RS I ) R 1 A O 2 ) P Y A g Bt 53 T X4
THIES VR RN ETAEN TR, PRI SEMA 2% i i MR el R A TR 3R 228 7 i i A A
JRCRIZE R | i it P ARG EE 55
"1 FER-PEABRTEERRSRMMERIREZR
Table 1  The oil pick-up abilities of the cellulose-poly (BMA) graft copolymer

il 4 i/ (g/g) M E 2
KEH 19.3 0. 8201
TR 13.04 0. 8922
KK 13. 46 0. 8905
ok 10. 60 0. 8526

baRl] 14. 26 0. 885

L} 13.23 0. 8336

TEH 18.52 0.9141

3 Hib

DLARIZHI M HEAT, CAN/HNOs YR MBI RFL. BMA Jy ik, 8 HTEE AL H, N, N -0 H 3 5
ok R 2T SR F B R R G W R OV A T AR 4E R AR, S 55 15 e 1
B8 T8 4t R S R B 2 &b 719 0- 15mol/L 89 HNOs /KW 78 45°C S NG Ak b 38
2. Sh, P EFRARERLT I B KA J5 . FEXCBRAAAAE 1N, 78 R AR A oK s R+ 5 BMA
BRRA . RV oY R/ 51 )/ H R/ 8 B/ 22 e ] = 1/0. 03/1.5/0. 02/0. 02, J 1 i B
50°C, g W RHE] 24h, 7E ER T 254N, Bl & B4 Z-BMA BERREYA BRI R Rk
T,

[ 1] Blaney,Carol Ann- USP 5834358.1998.

[2] skeEd A% 2. LTFEs R, 2002, 30(1), 29~31.

[3] Zhou M H. HaCS. Cho W J. J Appl Polym Sei, 2001(81), 1277~1285.

(4] FUE B ERE MBS, £ TAlkabR, 2009,29(2)  1~5.

[5] #uE, HE% WEW, I XIF . & PR 5 TR, 2002,18(1),79~82.
[6] =™ YKk LR, 2004,23(2),87~89.

[7] WengZ X- China Synthetic Resin And Plastics, 2003, 20(6),66~69.

(8] T DFHRL 8. @ T RRLE 50, 2005, 21(4)  113~116.

[9] WL HFF BSH BERE T AF Tk sk, 1997,128~132.

[10] Fanta:. George F.Doane william M. USP 4605640. 1986.

[11] Soteland Arne Nicolal; Boechmer Einar- WOP 9315833. 1993.

[12]  Aili Suo: Junmin Qian, Yu Yao- J of Appl Polym Sci- 2007,3(103), 1382~1388.
(131 bl A3 2275 - ARoll Rl 2005, 30(2) , 31~33.

[14] Sun X F. Sun R G. Sun J X-J Agriculture Food Chem, 2002, 50(4),6428~6433.
[15] =¥k AES. L, BRI ML, 2001, 215~225.

[16] Pottenger C R:Johnson D C- J Polym Sci.Part A-1,1970,8(1),301~318.

[17] Kulkarni A Y, Mehta P C- J Polym Sci,Part B,1967,5,209~215.

[18] Ogiara Y:Kubota M- J Polym Sci,Part A-1,1968,6,1489~1499.

[19]7 Kubota H,Ogiwara Y- J Appl Polym Sci,1969,13,1569.

[20] Jean M D- Grafting of acrylic acid to cellulose and resulting morphology and properties- Raleigh:North Carolina State Univ, 1984.

[21] A fhat Eme. THH EFE- TLr T, 2005(2) ,68~70.



55 [ N S : R <75 .

[22] B, JA 360 FR AR (AR RREAR) - 2002, 28(1) ,126~130.

Synthesis of Cellulose-Poly (BMA) Graft Copolymer Oil
Absorbing Resins with Lipase as Catalyze

Halidan MAMAT ., Ablimit; Kurbanjian ROUZI, Alimjian
(Institute of Chemistry and Chemical Industry, Xinjiang University, Urumgi 830046, China)

Abstract : The cellulose poly (BM A ) graft copolymer oil absorption resins has been synthesized from
butyl methacrylate modified cotton pulp (cellulose ) which initiated with ceric ion /HNO:s solution by
shake graft copolymerization using porcine pancreatic lipase as catalyze: N, N/*methylene*bis*
acrylamide as crosslinker- Structure of the cellulose poly (BMA) graft copolymer was characterized by
means of FT-IR,XRD,SEM TG ,DSC etc- Effects of the process of initiating cotton pulp and graft
copolymerization condition were investigated- The ideal cellulosepoly (BMA ) graft copolymer oil
absorption resins could be prepared when the cotton pulp initiated with 0. 15mol/LHNOs solution of
containats ceric ion at 45°C for 2.5h, then reacted with BMA by using porcine pancreatic lipase as
catalyze, N, N’*methylene*bis*acrylamide as crosslinker- Under the optimal conditions of m(cellulose) :
m (initiator) ;:m (monomer ) ; m (porcine pancreatic lipase):m (crosslinker) = 1:0.03:1.5:0.02:0. 02,
50C and 24 h. the graft yield and oil pick-up abilities of the synthesized cellulosepoly (BMA ) graft
copolymer oil absorption resins are choiceness-
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