2014 %38 % FE G EKFFIR(ERAFR) Vol.38 No.5

%5 M Journal of China University of Petroleum Oct. 2014
XERS.1673-5005(2014)05-0172-06 doi:10.3969/j. issn. 1673-5005. 2014. 05. 025

Fe At B ke fe b R i A8 i AT A 5 1B

Eatl'?, ZRAE, LEE, X &, YR, ARE

(1. R T KPR F, Eif 200237; 2. 44k ik @ o 8] IR T L AT SLIE, #T e 4E i 062552 ;
.PEEMRFEEFER, LA TS 266580)

FEEE R 00T 3 72U AT 98 K B FEAE R J A RO TR B Ak 40t A — AU A ek 3R T 1) SWO0Rai ¥4 7 Oy , 3 3t AH AR
FHRE AR 17341 BREC Y TR B S 8 X oW SR LR HEA T 0B, 5 SRR W . R Al — Sl i R 1T H A A5 S K
P TR A A 2 T /K PR | LG /K P B e S B8 2 1 it 3 s F Al — S AL RER T S5 /K 7 T AE TR SR AR ELAE I
AR 5K > TS e R R 3l I Sl HAv /K 437 (5 SRR RS, e i 7K A 7 2 T A e, 38 B0 11 i S /K v 5 A o
e F ARk R I 57K 2 8] =BT AEARAE FT  AS A2 LA s IR P 52 PR S AR EL AR P I B0 DR 7K T 35 4, 38 B i SR gt K e Bl
B SR 5 K 43T BAH AR FISR BE B s | K MRS

KA CAALRE R s xR

HENHES 0647 XHRFRRAD : A

S| AR AR, R AR, . RRMb R Rk A — AR SR IR AT S 09 43 F LA T ] o A e R 2= AR
FISRRL 0, 2014 ,38(5) :172-177.

REN Hongmei, MENG Qingchun, FAN Zhongyu, et al. Molecular simulation of wetting behavior on hydroxylation and si-
lanization SiO, surface[ J]. Journal of China University of Petroleum( Edition of Natural Science) ,2014,38(5) :172-177.
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Abstract: The microscopic wetting behavior of water on silica surface was investigated by molecular dynamics simulation, in
which the hydroxylation surface and silanization surfaces with different alkyl chain length were considered. And the wetting
mechanism was analyzed using interaction energy, radial distribution function and diffusion coefficient. It is observed that the
hydroxylation surface has strong hydrophilicity. However, the silanization surface exhibits hydrophobicity, and the hydropho-
bicity is enhanced with lengthened alkyl chain. Also the results indicate that the water cluster has strong interaction with hy-
droxylation silica surface, which makes the water molecules in the bottom of cluster move towards surface preferentially. In
this way the pre-absorbed water molecules would promote the adsorption of the rest water molecules. Then, the water cluster
spreads completely on hydroxylation silica surface, and exhibits strong hydrophobicity. On the contrary, the interaction be-
tween water cluster and silanization SiO, surface is mainly originated from van der Waals potential, which cannot overcome
the hydrogen-bond interaction between water cluster, and presents strong hydrophobicity. With the increase of alkyl chain
length, the van der Waals potential between water cluster and silanization surface becomes weak, and the hydrophobicity is

improved.
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Fig.1 Initial configuration of water cluster on

hydroxylated and alkane silanized silica surface
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Fig.2 Snapshots of water droplet on hydroxylated

and silanized silica surface
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Table 1 Calculated and experimental contact angle

of water droplets on different surfaces
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Table 2 Different interaction energy between water droplet

and modified silica surface
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Fig.4 Radial distribution function
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Fig.5 Side view of water molecules equilibrium

configuration on hydroxylated silica surface
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Fig.6 Radial distribution function between water

molecules and hydroxy on silica surface
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Fig.7 Schematic diagram of the upper and lower part

of water cluster on hydroxylated silica surface
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