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Graft Modification of Cellulose with GMA/APTES and Its Application
in Paper-based Oil-Water Separation Materials
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Abstract: Microcrystalline cellulose (MCC) was grafted with glycidyl methacrylate (GMA)and further modified with
aminopropyltriethoxysilane (APTES) . Hydrophobic paper-based filter materials with oil-water separation function were pre-
pared by impregnation and solidification method. The results of FTIR showed that the grafted cellulose was successfully
modified by silane. The air permeability of filter paper decreased when it was used in filter paper. SEM observation showed
that the surface of hydrophobic paper-based filter material became rough and uneven, and the surface roughness increased.
The contact angle of the hydrophobic paper-based filter material was 126° after curing for 180 min and the separation effi-
ciency of various oil-water mixtures was more than 90% . In addition, the hydrophobic paper-based filter material had good
reusability and acid and alkali resistance, and could still maintain 93% oil-water separation efficiency under different pH
conditions.
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Fig. 2 FTIR spectrum
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Tab.1 Physical properties of filter paper before and after modification

FE [i&] AK. i) /min HEf A/ () BS)E/ (um-Pa's™") HHAEE/um i 58 3 /k Pa
B s g AR 0 19.9 11.0 231.9
PR R 1 30 71.3 16.3 12.6 278.9
PrER R 2 150 115.1 11.6 13.4 292.3
PR R 3 180 126.0 10.2 13.5 299.3
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Fig. 3 SEM of filter paper and hydrophobic paper based
filter material (curing 180 min)

2.4 BUKREMEIRIMAK S B IERE

L YE 2T BA R IR, R i I AR IR 4%
EHH AR, TR o B R 2 e E L B A,
M B 2B BIRAC, A REL MK 8. etk
J BB K AR DR AR 22 [T 4 180 min J5 ) &R 4 finh
FAALAE] 126.0°. X HK ARHEL IR K 2> B 1k
REVEATWTSE , B/K AR JE AT R R 5K IR G AT
BIF oy ERCR . BE— B ] T AN RIS AR AN [ 2

FEMA DA R TR o 250, WK 4 Hpaf DIE
W BKACES IR IX 4 KR A3 BAT 4
RS B RCR, 43 BIRCRAREE] 90% DAL, Jorxf
UK B o B8 5w, 155 96.76% .

100

90 |

=
3 80 |
w
S L
\% 70
E
60 |
50
&X&‘
&\3"
%
7

4 BRAKERE IR B AR EHARE & (A 1:
DS BERE
Fig. 4 Separation efficiency of hydrophobic paper based
filter material for different oil-water mixture (vol-
ume ratio 1 : 1)
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Fig. 5 Separation efficiency of hydrophobic paper-based
filter material for different proportion oil-water
mixture
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Fig. 6 Effect of repeated use of hydrophobic paper-based
filter material on oil-water separation efficiency

130

120 t
110 }
= oot
& 90t
& -= pH=3
2 80T o pH=6
70 | =~ pH=7
-v- pH=9
60 o pH=12
50 . . . . . . .
0 4 8 12 16 20 24 28 32
] /h
(a) Hefimsn
100
—_—
E—E—
§ 95 I k\\*/‘
w90t
& —= pH=3
2 —e— pH=6
= 35| —A— pH=7
-v- pH=9
—— pH=12

004 8 12 16 20 24 28
BN A/
(b) RSB
7 pH WEEKGREITIRA R R BeAt f Am ok S B R
sp- |
Fig. 7 Effect of pH on contact angle and oil-water sepa-
ration efficiency of hydrophobic paper-based filter
material
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