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Oil Absorption Material Based on
Methyltrichlorosilane Modified Melamine Sponge

GAO Huimin, YUAN Qin, CHEN Yuting, YANG Wan, TONG Liwen, WU Jiangyu
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: Oil spill has become the most serious problem in marine pollution. Hydrophobic oil-absorbing sponge
is one of the effective clean-up materials to deal with the oil spill problem. Hydrophobic/oleophilic melamine
sponge was obtained through an impregnation method by using methyltrichlorosilane as modifier. The untreated
and modified melamine sponges were characterized by fourier transform infrared, scanning electron microscopy
and water contact angle determination. The effects of immersion solvents (toluene, ethanol, ether and n-hex-
ane) and dimmersion time (0.5, 1, 5, 15 and 30 min )on the performance of the modified sponge were investi-
gated. The optimum modification condition was obtained as follows: the sponge is immersed in the n-hexane
solution of 0.5% methyltrichlorosilane for 30 min and dried after washing with dichloromethame. The skeleton of
the melamine sponge wis coated with the hydrophobic silane coupling agent after modification. The water contact
angle of the modified sponge is 143 ° and the absorption capability of diesels is 65 g/g. This preparation method
of the oil-absorbing material has the advantages of mild reaction conditions and simple experimental manipulation.
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Fig. 1 FT-IR spectra of (a) untreated and (b) modified

melamine sponges

33 HEBRSW

P2 25 1 eloME IS % e T A4 1) SO0 3% T
S I (a) (b)) Ay oA 2o 288 B TE 403 76 A [R] R A%
B RIIES. W 2(a) /T LLE 45 2 2 1L
P = 4 DX R S5 48] 3K o 235 A Al v 2 LA — o Bk
T LA PXER FL TR rp - m] DA 7 R B G At 9 i 42
T B AR SR IR 2(h) B Y U B A R T 3
AW ERWEZ N 6 pm. B 2(c) [E2(d) N
i ¥ 44 25 PR R = Uk e A S A R TEDE A 7R Bk
PE & a] LUFE 2106 25 P AR 25 0 5 42 T RS
Y R AR R LB, Rk b SR AR, TR O B B %
Vg 2% M 1 [) BT R B T L K kR . A
2(e) AT LA e SO, R 8R40 1 4 4 ik Be 1
I BT A 5 . A7 0 SRk AUt 2 B R IR/ ERCRR
[ 2(b) ], AT RE R PR o S I vk B Aok, DA M A
R A .
3.4 FKiER M sE K

25 X6 A %8 e v 268 T Y R B R AT T
(B 3). B 3Ca) A E oS B, 2030 etk
B V2 A 300 Ry A TR P 4 . T WU % T T

zZBkU X18, 888

¥q

2 REME(ab)SXHE(c.d)ZBIRIEEFHEEERE
Fig. 2 SEM images of (a, b) untreated and (¢, d) modified

sponges

0 R TATIR — T K, 2K BE S DR EROIR , HL 10 min i
Jv IR AR AN DR T A R 5 98 A4 L 114 7 3 U A
i L 0 1) A IR A ) 0 vl O T AL S Y T 4
PEIRZEAFHLK. &3 (b) FRBE A N 9 4> 52 7
B, 7 300 0y 08 o T T L A 300 D R R R N VB
2. K FCa R B T AR AR BUK P R i P 3 g



38 W) S W N 2

384

VA PR W K, B S8 UL T KRS, et e iR 38
M2 AWK, E RS AT Tk b SerE g
J¥ie Vg 445 RS A A 1) % e U A, K M I R
PARNE IS € S /R i N I R/ T e S |
FHF I . 3R 1 Sk 2N [ 38t s [ i % 7 e 1 %
i e 40 2 o AR I e 25 R AE TR T R 0.5 mm 1)
B 45 R 8 K IR 4 L, 75 B B e 1 %
R 443 1 AN [R] 79 3 A a5 A 7000 122 0 O 241
FE AT, AN [R) I 0 B () T ] 75 0 el P % e v 4 4
fl 71 25 F 130 ©5 150 ° 22 [0], 2 B0 R B K . Bl
T2 0 B[] P 4, %l AR A B R R e (R AR AR AS
K. HorRIR AT 1] R 0.5 min B, 32 Al AR Ry 136 ©, 12
HLEF[E] A 30 min B, 32 i £ o4 143 ©.

B3 R (a) FIRgiE (b) 48 3R m kR M i
Fig. 3 Surface water wettability of (a) untreated and

(b)modified sponges
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Tab. 1 Effect of immersion time on water contact angles
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Tab. 2  Effect of immersion time on oil absorption capacity

LRI R] / min Wt / (g/g)

0.5 60
1 54
5 59
15 58
30 65

FAULHF] / min K S/ (°)

0.5 136
1 139
5 136
15 141
30 143
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Fig. 5 Selective oil absorption of the modified sponge in o0il/ water mixture
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