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Preparation of surface reconstructed quartz sand and attachment behavior of
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Abstract: Ordinary quartz sand has some defects such as smooth surface, small specific surface area and poor
performance of attach microorganisms. To improve the surface texture of quartz sand and promote microorganism
adhesion on the filter, it is an effective method to etch on the quartz sand with buffered oxide etch (BOE). The
results of SEM shows that the morphology of the surface reconstructed quartz sand is obviously changed and the
global morphology is grooved. Factorial experiment demonstrates that modified quartz sand has more grooves on
the surface whose width is between 1.0—5.0 um and the biomass increases from 9.3 nmol P-g™' to 15.7 nmol
P- gf1 after modification, under the condition of corrosive liquid concentration is 15%(mass), the mass ratio of HF
and NH,F is 1:1, the reaction temperature is 55°C, and the reaction time is 45 minutes. The result of FTIR reveals
that the Si—O is transformed to Si—OH, the disappearance of organic characteristic peaks indicates the removal

of organic material. After the surface modification, surface area of quartz sand increases from 0.427 m*-g™' to
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1.475 m* g_l, and the removal rate of CODc; increased from 41.9% to 51.6%. Hence the modified quartz sand has

a preferable microbiological compatibility.
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Table 1 Collocation method of simulated wastewater

Parameter Concentration/ (mg-L™")
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NH4HCO; 32
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Fig.1 Schematic diagram for equipment of biofilm attaching

1—untreated water; 2—purified water; 3—head tank; 4—overflow;
5—effluent; 6—lift pump; 7—aeration; 8—back flush; 9—filter layer;
10—support layer; A—ordinary quartz sand filter;

B—surface reconstructed sand filter
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Fig.3 Change of biomass and corrosion rate with concentration
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223 REBEINAMZRG A WX SO,
(65 Tl R e R . BT S R, Bl RN AR R
WL RSE N, e bR PR, el R
15, A SRR T VAR ) 0 SR BESE K o B S
WP 25°CHEm A 55°C, Ykl v I e A e R T
TEEDIRI A, PR AR A KAV RS
U B R 3 T A2 K 1) AR ) R B KA 15.0 nmol
P-g'. BB H 55°CTl % 85°C, i sk
Fhirs R — IR, A bR VA R A
BERG Ik, KRS B2 A, TAEAE KR BY ) ) B4R
MR, 2 SR AR RS 9.2
nmol P-g™'. [k, eAkikthiR A 55°C.,

16+ 18
14} 16
~ 1l {14 ;
on | S
'i‘ 1ol 12§
g {10 €
£ st g
7 . 1% 8
= *  biomass e

2 ®  corrosionrate | 2
0 0

25 40 55 70 85
reaction temperature/ “C

KIS A S i i B i E AR 1
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Fig.6 SEM micrograph of quartz sand
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Fig.8 Infrared spectrum of quartz sand
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Table 2 Surface properties of filters

Filter type BET/(m*-g™) Breakage rate/%
Qs 0.427 1.475
SRS 0.03 0.10
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