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HE. DI ERBIRTHES (BMA ), FIER IR T RS (2-EHM ) FIZE 20 (S) AR, ik — 2 HBE (BPO)
HBIEF), BMEE (PVA) B, 2 MERE (DVB) g, debEMiE (OATP) HIEHLE Y,
TEOE AR T A T &g . #1517 S, BPO il OATP B8 A S Wi TR | s i 1538 70 52 g s [ 4
PG IMAS AR e, o O TR A i T 58T TR, SRAT FTIR. TGA. SEM X/ =#ilifT T 45 HRAE
ErkgemiR, 53R XY SR 52.54% ( USRS BTN FEE, N ). m(2-EHM) : m(BMA)=1.0 : 1.5,
BPO Hi#Eh 1.95% ( LARARY S B EEE, FIE ). DVB AR N 0.60% ( DL B 3, T ).
PVA AR 3.00% ( LIEAAR BT A FEHE, FA ). OATP H#fEN 2.00% ( LIRS R EEME, TR,
RO 82 °C. WA 70 min, EThE Sy 700 W B, 1A 4 R IS b AR A, X DU SR
TEMEE. WA ARG 01555 37.24, 30.50, 19.64, 16.81g/g; U OATP JE I HIII MR
EET 32°C,
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Preparation of High Oil-absorbing Resin of P(BMA/2-EHM/S)
Composite Attapulgite under Microwave Irradiation

LAI Shui-li*, GUAN Yue', ZHANG Zhao"? YUAN Heng-chao', Y UAN Qi-ming*
(1. Shaanxi Key Laboratory of Chemical Additives for Industry, Shaanxi Universit of Science and Technology,Xi'an
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Abstract: A kind of high oil-absorption resin was prepared using butyl methacrylate (BMA), 2-ethylhexyl
methacrylate (2-EHM) and styrene (St) as raw materias, polyvinyl alcohol (PVA) as dispersant agent,
benzoyl peroxide (BPO) as initiator, divinylbenzene (DVB) as crosdinking agent, modified attapulgite as
inorganic additive under microwave irradiation. The influences of St mass fraction, BPO mass fraction,
OATP mass fraction, reaction temperature, microwave power and reaction time on the oil-absorptivity of
the as-prepared resin were studied. Furthermore, the synthetic process was optimized by response surface
methodology. The structure and performance of oil-absorbing resin were characterized by FTIR, TGA and
SEM. The results showed that when the content of St was 52.54% (based on the total mass of monomers,
the same below), the mass ratio of 2-EHM to BMA was 1.0 : 1.5, the BPO dosage was 1.95%, the content
of DVB was 0.60%, the content of PVA was 3.00%, the OATP dosage was 2.00%, the reaction temperature
was 82 °C, the reaction time was 70 min, and the microwave power was 700 W, the resulting oil-absorbing
resin exhibited an excellent oil-absorbing property. The maximum oil-absorptivity of resin for carbon
tetrachloride, dichloromethane, toluene and xylene was 37.24, 30.50, 16.94 and 16.81 g/g, respectively. In
addition, the thermal decomposition temperature of the resin containing OATP was an improvement of
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32 °C compared with that of the resin without OATP.
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Fig. 1 Effect of St dosage on the oi- absorptivity
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Fig. 3 Effect of microwave temperature on oil absorbency
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Table 1 Factors and levels of response surface experiment

design
KT KL R A Elya SATP
& A% B/C HIE C/% HE D/%
-1 50 75 1.8 1
0 55 80 1.9 2
60 85 2.0 3

A5 Box-Behnken S BB B AT DU P 2R =
KR mE R LA 528G, SEER T 5 AR AR 2,

2 WA DTSR BT T G KA R
Table 2 Experimental design and results in response surface

experiment
%% A B C ek
(B I(g/9)
1 0 0 1 -1 16.72
2 0 1 1 0 14.38
3 0 0 -1 1 14.19
4 -1 1 0 0 17.56
5 -1 -1 0 0 14.52
6 0 0 0 0 18.38
7 0 1 0 -1 17.13
8 0 0 -1 1 16.21
9 1 -1 0 0 13.24
10 1 1 13.86
11 0 0 0 0 18.27
12 -1 0 0 -1 18.94
13 -1 0 -1 0 13.54
14 1 0 -1 0 15.78
15 0 -1 1 0 12.04
16 -1 0 1 0 16.28
17 0 1 -1 0 14.74
18 -1 0 0 1 14.45
19 0 0 0 0 18.46
20 1 0 0 1 13.41
21 0 -1 -1 0 14.48
22 0 0 0 0 18.52
23 1 0 1 0 9.75
24 0 -1 0 -1 16.24
25 0 1 0 1 15.47
26 0 0 1 1 9.67
27 0 0 0 0 18.1
28 0 -1 0 1 13.52
29 1 0 0 -1 14.81

fdi 1] Design Expert 8.0.6.1 % 5236 K48 #4172 70
FUHLE, SRR A, B, C, D 4 KR
TR ZHENE IR . AR (2K ) =18.35—
1.20A+0.76B—-0.84C—1.28D—0.60AB—2.19AC+0.77AD+
0.52BC+0.27BD-2.27CD-1.78A*1.65B*-2.82C*-1.20D?,
[l 7 R A A5 T R BUE WL 30 X T R—IN S,
47 P/NTF 0.05, 1M HHA H K F 25t i £y % =4k
BWARm, mEINUEH, &HHRE (A, B,
C f1 D), “KIMA%L (A, B>, C*, D) FixgH
TiZ% (AB, AC. AD. BC. CD) X Ji {5 5 i
MK,
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Table 3 Regression coefficient of the predicted quadratic

model

e -5 il ¥ F P
A 17.38 17.38 232.19 <0.0001
B 6.90 6.90 92.21 <0.0001
C 8.50 8.50 113.59 <0.0001
D 19.51 19.51 260.67 <0.0001
AB 1.46 1.46 19.56 0.0006
AC 19.23 19.23 256.94 <0.0001
AD 2.39 2.39 31.90 <0.0001
BC 1.08 1.08 14.45 0.0019
BD 0.28 0.28 3.75 0.0731
CD 20.57 20.57 274.82 <0.0001
A? 20.50 20.50 273.88 <0.0001
B? 17.61 17.61 235.28 <0.0001
c? 51.68 51.68 690.55 <0.0001
D? 9.34 9.34 124.83 <0.0001

e F AT PRy 22 50 4T LT A RS R AR A ) 28 K AT 54
it RSV

XTI S RT3 A7 R Y S B A5 B
AT IR BLIC BERE G4 R W3k 40 Hirp, kI

F A MR DN I AE AU 7 28 70 B
Table4 Analysis of various (ANOVA) for the response
surface of the oil-absorptivity
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Fig. 7 Respond surface (3D) and contour plots (2D) for the oil-absorptivity
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Table5 Oil-absorptivity of resin for various oils
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Fig. 8 Curve of oil absorption rate testing
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Fig. 9 Curve of oil retention rate testing
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