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Surface modification of quartz sand filter for wetting property

Bao Caixia Chang Qing Wei Bigui

( Engineering Research Center for Cold and Arid Regions Water Resource Comprehensive Utilization, Ministry of Education,

School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract

pling agent and aluminate coupling agent, respectively. The results showed the optimum conditions to modify

The surface of quartz sand filter medium was modified by silane coupling reagent, titanate cou-

with titanate coupling agent were as follows: coupling agent concentration of 15% , reaction temperature of 90°C
and stirring time of 15 min, the same optimum conditions to modify with silane coupling agent and aluminate cou-
pling agent were as follows: coupling agent concentration of 15% , reaction temperature of 110°C and stirring
time of 15 min, respectively. The water wettability weight in the quartz sand pecked column could be reduced
from 1.5589 g to 0. 0282 g by modification with titanate coupling agent, to 0. 607 g with silane coupling agent,
and to 0. 2664 g with aluminum coupling agent, respectively. In addition, the oil adsorption capacity of quartz
sand modified by silane coupling reagent, titanate coupling agent and aluminate coupling agent increased
33.67% , 42.87% , 22.30% , respectively. XPS and FT-IR proved the stable chemical bonds between quartz
sand and coupled agents formed after the modification.

Key words quartz sand; silane coupling agent; titanate coupling agent; aluminate coupling agent; wetta-

bility ; surface modification
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Fig. 1  Schematic diagram of the gravimetric 0.0 : 2 T > o
determination system of filter wettability (IR B2 (%)
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on water wetting weight
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Fig. 4 Influence of stirring time on water wetting weight
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different coupling agents
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Table 1 Oil removal performance of quartz sands
AR FUKIRIE MR IRE B KRR
IER (mg/L) (mg/L) (%) (mg/g)
Ak 9.96 33.55 0. 1510
KH-550 gl 7.41 50. 59 0.2276

15.07

DN-101 gt 6.63 58.74 0.2643
DL411 gtk 8.52 43.18 0. 1943
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I 700 AP A7 b 1 XPS, 25 5L & 6 FT 7 o
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an i) XPS B3 B 6 RN, 5 A 0D R 2
AT S, AE A SR E2H 0(537.6 eV) \Si
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Fig. 6 XPS spectra for quartz sand before

and after modification
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