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Preparation and Properties of RSM-g-P(MMA-co-BA) High Oil Absorbent Resin
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Abstract The RSM-g-P(MMA-co-BA) resins with high oil absorbency were synthesized through
copolymerization from rapeseed meal(RSM  methyl methacrylatea(MMA) and butyl acrylate(BA) with
benzoyl peroxide(BPO) as initiator and N N'-methylenebisacrylamide(MBA) as cross-linking agent
and characterized by means of SEM and FTIR. The effects of reaction conditions on the oil absorbency
of RSM-g-P(MMA-co-BA) and the absorption kinetics were investigated. The results showed that the co-
monomers(MMA and BA) were grafted onto the surface of RSM which acted as skeleton in the resins.
Under the optimal reaction conditions of m(BA) m(MMA)2 1 w(@BPO) 0.7% w(MBA) 0.04%
w(RSM) 3.2%(based on the mass of the resins) 70  and 1.0 h the oil absorbencies of RSM-g-
P(MMA-co-BA) at room temperature for chloroform dichloromethane toluene o-xylene and ethyl
acetate were 41.0 34.9 25.2 23.9 and 20.5 g/g respectively. The saturated oil absorption could be
reached within about 60 min. The absorption kinetics experiments showed that a pseudo-second-order
kinetic equation was suitable for the simulation of the adsorption processes and the order of the oil
absorption rates was toluene>dichloromethane>ethyl acetate>chloroform> o-xylene.
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1 RSM a b  RSM-g-P MMA-co-BA ¢ d SEM
Fig.1 SEM images of RSM before a and after b pretreatment RSM-g-P MMA-co-BA ¢ and
the selected area of the RSM-g-P MMA-co-BA surface d .
RSM rapeseed meal RSM-g-P MMA-co-BA  high oil absorbent resin synthesized from RSM  methyl methacrylate MMA  butyl acrylate

BA with benzoyl peroxide BPO as initiator and N N'-methylenebisacrylamide MBA as crosslinking agent.
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Fig.2 FTIR spectra of pretreated RSM a and
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Fig.8 Absorption kinetics of RSM-g-P MMA-co-BA in different oils.
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Table 1 Absorption kinetics parameters of RSM-g-P MMA-co-BA  for different oils
oil 0./ Pseudo-first-order Pseudo-second-order
i
g-¢' k/ g-g'-min' 0. g-g' R k/g-g'-min' 0. g-¢' R
Chloroform 40.9 0.054 2 13.4 0.8599 0.0162 41.5 0.999 8
Dichloromethane 349 0.047 2 11.4 0.874 6 0.0187 353 0.9999
Toluene 252 0.0509 8.5 0.879 4 0.027 9 25.5 0.999 8
0-Xylene 23.9 0.061 4 12.9 0.8852 0.014 6 24.6 0.999 8
Ethyl acetate 20.5 0.0855 11.9 09183 0.016 7 21.1 0.999 7

3 RSM-g-P BA-co-MMA

3
1 RSM MMA BA BPO RSM
MBA
RSM-g-P MMA-co-BA
SEM FTIR RSM MMA-
BA RSM
RSM 1 . -
BA MMA J . 2003 16
2 RSM-g-P MMA-co-BA 1 52-56.
m BA  m MMA =2 1 BPO  0.7% 2
w MBA  004% w RSM  32% w 3 h 19964 55 =37
70 1.0h I 2002 30 4 123 -126.
RSM-g-P MMA-co-BA 4 ) ]
2002 33 6 601 - 604.
41.0 349 25.2 239 20.5¢g/g 3
60 min I 2002 18 2
133 - 137.
RSM-g-P MMA-co-BA 5 6 SongCi DingLei YaoFei et al. p-Cyclodextrin-Based Oil-
Absorbent Microspheres  Preparation and High Oil Absorbency
> > > > I . Carbohydr Polym 2013 91 1 217 - 223.

7  Wang Jintao Zheng Yian Wang Aiqin. Coated Kapok Fiber



1 . -g- -co-

- 115 -

for Removal of Spilled Oil J . Mar Pollut Bull 2013 69

172 91 -96.
8 J
2005 1 17.
9 J 2005 30
2 17 - 20.
10
C .2010 .2010 228 - 234.
11
J. 2011 39 10 5689 - 5694.

12 LiwvaCF XubF SuncJX etal Physicochemical Charac-
terization of Cellulose From Perennial Ryegrass Leaves Lolium
Perenne J . Carbohydr Res 2006 341 16 2677 -
2687.

13 Liang Rui

Yuan Hongbo Xi Guoxi et al. Synthesis of

Wheat Straw-g-Poly Acrylic Acid Superabsorbent Com-
posites and Release of Urea From It J . Carbohydr Polym

/CN
104109083 A 2014-10-22

0.1% 10.0% CeO, 1% 30%

CO,

Si0, 60.0% 98.9%
CO

/CN 104069858 A 2014-10-01

2009 77 2 181 -187.
14 - -
I
2010 39 6 664 - 668.
15 - - . -
J.
2010 39 12 1374 -1379.
16 DingLei LiYi JiaDi etal. B-Cyclodextrin-Based Oil-Ab-
sorbents Preparation High Oil Absorbency and Reusability
J . Carbohydr Polym 2011 83 4 1990 - 1996.
17 . J. 1991 4 39-
43.
10% 20%
1% 3%
Cs o Cs o
As S O N
/CN 104107694 A 2014-
10-22

0.55 0.90 mL/g 180 250
m?/g 0.4 0.8 mL/g
4 6 nm
6% 11% 6 20 nm
88% 92% 20 nm
0.2% 2.0%
/CN 104148117 A
2014-11-19
99%
90%

/CN 104098438 A 2014-10-15



