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Synthesis of polyacrylic copolymer as carrier for immobilization of laccase
ZHAO Lin-guo , JI Yong-xin, LI Qiang
(College of Chemical Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: A new kind of acrylic copolymer with acticarbon is synthesized by the suspension polymerization. The optimal
conditions are obtained as follows: GMA (glycidyl methacrylate ) , MMA (metercrylic acid methanoate ), DVB  ( ortho-
divinylbenzene) , active carbon and the initiator which are 40% ,30% ,30% ,15% and 0.6% - 0.7% of the total monomers’
quantity , respectively ; the temperature is 75 — 85°C ; the aqueous phase is the solution of CaCl, with the volume ratio of aqueous
phase to oil of 3.5:1;the quantity ratio of porogenic agent to monomer is 3.0:1. Under the optimal conditions the prepared
polymer is propitious to the immobilization of enzyme.The added active carbon can decolor the dye by physical absorption,and
also can improve the decoloration rate by absorbing enzyme on itself. In the repeated batch process of treating wastewater

containing Acid Violet 43 with the laccase immobilized on the copolymer, the decolorization rate can reach 90.1% after

8 batches.
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bt BT AKEAE EA 5 T (AIBN), ¥4
o2 4l s 15 R R B HL R AR 2 500 m?/g, HE AR
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1.2 XBWHE
1.2.1 REREF %k

TEREA P4 ER BNV BEE IR BETHAY IO O B
B, A CaCl, W TG TE &, FHIR ZE 45C, A BT
T RN MG ER i K H MR 4P — SR B R H W
IR P R A R BUALA E e, VB R R TN
FlEFBTERERERD . 55CKRN 1 h,70°C R B
3 h,80 ~85°C ML 4 h, Hl5 /K B KRR E A, #
U8, POKVERR 3 I, INERVE S 2 W, BRI KUE 1 ~ 2
W EE TG & . JoiE MR e I B Y0 il &
BRLTZFE b ARG ITE %
1.2.2 %86 BTN

HERR PR IS 2 1 8K 5 — & B 1 B (R A
#5100 U/mL, 4% FIB G W S A& F) X 50 mmol/L
pH5.0 /9 NaAc-HAc Z W W IR &, 7€ 30°C. 120
r/min &4 F [E € I 24 h, #3E. F 50 mmol/L pH
5.0 9 NaAc—HAc 2% M V5 MR Uk 5 804K, B3R A IiF
BEW U AL RE BT 4 CIKE TR
1.2.3 B ZAHBEEB & %M Acid Violet 43 &

B 1% (JRE 73 %0) Acid Violet 43 ¥ 0.3 mL, [
50 mmol/L pH 5.0 ) NaAc-HAc ZWIFRER E 20
mL, MABREMEELHEETARNFSIEER
B B 28 L, 7E 50°C 100 r/min B9 18 18 4 % % o F
I E R, BHRFEMETRIY 4 ho BREHR)E,
T R T a0, E BN ISR Ve B
Zrdn iy [ E 1L B, B OO A TR W BE AR AR Y
Acid Violet 43 Y5 W&, I 7E A [A] B 2514 F #E47 1 — %2
B R AR . B R IRECH 8 Ko
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W bk A VA VR R B O 1 5 T ek B R
PERTE R P, 40 06 06 BE 1 E BT O X & 3% e okt
5 K R s e Ak 1 R S AEL , 3 LA B A 4, BV Dl ke
BB ROEME A
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HEY AL RA KBr ERENE, EH
Nicolet 23 7] FT- IR-360 & B i A8 21 SR S35 40 3L
RYREEWRARFHEER T B MERNRIE,
Philips SEM-505 H## B F B 5 ; L R Y A HE A
S BRI E R SRR - TR R 1k 1) 3 I v Bk vk
9 7€ 2% SCHR[9 ] .
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2.1 ERBARAREXRGUHNEN
IRRAMBERS A, BiAH GMA,

DVB.MMA 4. #MEGHAENHEREEREY
BRI EEREAS GMA FIE (N T 8k 5 R
BB, FHE).DVB F&E. &R AR K
BB AR SIEFN AR BE. REVNLSLR
HL, SRR EEHRAENEAHER 0.6% ~
0.7% , BRI IRE R 75 ~85C, TEM IR E &l &
MEIFRESHE 4K FHERLE TR, [t
W A5 14T i 4% 4 8 2 A B 0 T Y4B Acid Vio-
let 43 R ML, A% 8 W H DLt R 1B R 5 B A R
BRI IR 8 h5, 5 R IK 2 Fim. AT 5 A4
HERMEKRNERNAS>C>B>E>D, HLEYS
BREE T2 &M HE N AB,CD,E,.
®1 ARZBERSKTE

KF
RE
1 2 3 4
GMA H&E(A)/ % 25 30 35 40
DVB fi&(B)/% 20 30 40 50
TR AR (C)/ % 5 10 15 20
KA AR TR 5 Sl AR R AR LG (D) 3:1 3.5:1 4:1 4.5:1
HILH AR (E) 2.5:1 3:1 3.5:1 4:1

R2 EXXEERSH

N FHERREKFE %8 WML
LR
A B C D E B/ %
1 1 1 1 1 1 59.3
2 1 2 2 2 2 73.5
3 1 3 3 3 3 70.2
4 1 4 4 4 4 60.9
5 2 1 2 3 4 60.1
6 2 2 1 4 3 68.3
7 2 3 4 1 2 78.6
8 2 4 3 2 1 80.3
9 3 1 3 4 2 83.8
10 3 2 4 3 1 83.1
11 3 3 1 2 4 78.2
12 3 4 2 1 3 72.8
13 4 1 4 2 3 79.3
14 4 2 3 1 4 90.1
15 4 3 2 4 1 80.6
16 4 4 1 3 2 80.1

WHE Ki/% 65.98 70.63 71.48 75.20 75.83
Y K,/%  71.83  78.75 71.75 77.83  79.00
WM Ky/% 79.48 76.90 81.1 73.37 72.65
WM K,/% 82.53 73.53 75.48 73.40 72.33
W2 R/% 16.55 8.13 9.63 4.45 6.68
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B THE. OME B DVB F &A1 hn, T8 8,
TR 2 RS B B R3S, 25 DVB FH 2353 30%
B, B RK B HEARME. OESILFHERIS I,
B & B 32 5 W) [ S B IS X e Rk R B R B
Fto {HBEE KM A2 K, BT & B 35 R Y [ € 16 B
JEXT YRR R B R A N E BT, A R ZR
A% R A 25 R 2 X A [ R L B R R A TR
A HE— BT ERYE RN RAELZ KN A
A,B,C3D,E, . B GMA.DVB. I% 1t % Fi & 4 B o B fAk
BER 40% .30% F1 15% , /KM Hb R 3.5:1, B ALF
HHERRE N 3.0:1, A B 5 P45 iR g
(MMA) B & 5 B R B R E R 30% .
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TEAL B B I HE AT YL B Acid Violet 43 Y it {6 & & 5C
5, [ € AL BR BB R TR PR A 258 8 R, AR dh 1 Al
i 2 BB 90.3%.90.1% . TEM LT
A B E 2 LB AR TR RE AR RR , R AT
2.2 HEWHERESHT
2.2.1 EARGPEEFZGHER

a3 B A& RN S IE R IRIREE R R G WTE
AR S N AT BB ) [ 2, R B AT X Yt Acid
Violet 43 i 8 30 , I LA & [ 2 1k B (H & ¥ M 0% 19
LT DL KR 1 R Ak B AN TS R R R R Y1
HEBEXNE, BEEFEALSEEMS 8K, ITEE K
BB R, ZRME 1R &8 EMEREEL
EEXT Acid Violet 43 B B A3 R B 47, EE M A 8 Ik
R RATRAE 91.4% o A& 1% T 5% 1 1B 2 4L B
X} Acid Violet 43 F i 838U RAN IR T35 8 1 PR 1Y [
EALEE, WA ERBOTTER A AT, BEES KW
Jii 8 AR T A SR E e . EREEh
FRY 2 FhpA R, S EERWIERY B FIEER
7 B B 58 I W B 1R B, BRI T 7 B — ok {8 B
BREELT 85% B E AR HAETHE. ~

FIEMER IR Y M — & WM, BN —
PR b, AR A TE R A AT LA ESREW,
{5 P % B9 A BE BE A1 A% B 9 W B P RE REAT R 68
SURE LA B B9 218 RE — B 40 B , B\ T % i A (& 8
e FEE
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em ™ 'Ab A g 2 W d I 7E 909,845,816 cm ™ 4b A FR
A5 1 TR O 5 T R S AL B SR SR AL M I
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DVB HATE 989,905 cm ™' 4b A B B BU4k W Wi e
FE 707 cm™ 'RLH FR AR YL, FE 1 629 em™ B AR
B b BOAR A B e 45 B 3 % Wi g, 7E 3 0853 011
em™ A0 IR B B B BUARE I A Bk TR i 5 [
LSS L R A S B o, 7E 706 em ™' AL B
ZE B T e g , 75 989,905, 1 629.3 085.3 011 em™ 4t
A DU B S IR I e 3 AR S8 2 H 2R L, BEE T DVB S
H5THRERN

223 EARMEBEHGD L

(a) (b)
B3 EREKE SEM B
B 3(a) . (b) NILRY AT BB H . Bl

f%ﬂ@ LRy REEA, LEES

B SR T8 5 Y & E 4L .
224 ERMEABFREAAGESE

K FH 0 B8 - P9 R 20 5 & R TRl GMA R Y B 36
AEASE, Y cMA HEHYN THRERKE) N
25% .30% .35% 40% Bt , R H I E IS & 550 Hh
0.93.1.07.1.38.1.8 mmol/g, & 1 H A HH & £
EGMA HERE MM K, X 2R ALRHAMK
GMA ERFNAEA, HAEW K, XRY F 3 HE
B & B AR HE I o
2.2.5 ERDERER
3 ZEAAENARYRKEEHEMR
AWK H 5 9 30 e 1 B ./ %

MR/ sk HE zZE DMF W AN B TR
% (23.4) (14.5) (12.7) (12.1) (9.9) (9.9) (8.9) (7.6)

JHREREE, K

20 0 24 21 67 55 58 25 0
30 0 23 21 54 41 45 25 0
40 0 20 17 33 26 29 20 0
50 0 18 16 24 23 24 19 0

ERAERESARNRESH 6"

=R B — R B, SRR A B 3 SR
PERERY R R AN 3 Br/n o A 3L SR W Y ¥ i 1k B B
FACHRH DVB A& A9 5 2 8 s/ o B O LA

FE&—Ent, F & 3CB DVB F & M3, HAg Bk
BERRE , SCHA L Z IR B 4 F 85 AR 40, AR LAY L R Y W
AR INBCE , AR LR A = PR LA
IR, SRR E R TR, RPE
K, ERYAEBEESE R 12.1 ~9.9 Z 8] K7 7
HEE R WE KRR, EEE SRR T 12.1 8/h
F 9.9 MV, F R BE R

3 &iE

EEBBENERELEREYAERWEELZ%4
R, 5 ZR B HE RN BIEHER 0.6% ~0.7% , X
PR E R 75 ~ 85°C , GMA . MMA .DVB. & ¥ % i & &
B 5 2R BB 40 % 30% 30 % 15 % , 38 B I K T
R 3.5, EEMBANSHIEKNRELL R
3.5:1 o JNAE B IE M BE BB I I A B A TR
B BB HE AT BB €5, SCRB LA B A T =X B — R 40

AT o [ S A i B et e e BIAR HEPE T . IR BT
5] A 14 R Bl % 2 B i 4 B Acid Violet 43 B, 58 8 §&
B i 8 2R AT AR BB X 3] 90.1% o
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