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Filtration Performance and Operation Effect of Fine Sand Filter
PENG Jin-hu, HE Sun-wei, CHEN Li-zhu, CHAO Meng
( Dongguan Water Group Water Supply Co. Lid., Dongguan 523000, China)

Abstract: In view of selection of quartz sand particle size for improving the quality of filtered
water, the filtration performance of two kinds of quartz sand with different particle size distribution was
studied by pilot test, and the feasibility of using fine sand was discussed. Turbidity in water filtered by
fine sand was lower, and the sudden water quality problem with high turbidity could be solved. Fine sand
had a significant retention effect on invertebrate zooplankton, and could effectively deal with biological
risk of small size organisms such as rotifers. The fine sand could also maintain and improve the removal
capacity of organic matters and ammonia nitrogen. The head loss of fine sand increased faster, and the
operation time could be effectively prolonged by reducing turbidity in influent. Compared with other
advanced treatment processes, the fine sand filter had part of membrane treatment function, and did not
need to increase the footprint area of a water treatment plant.
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Fig. 1 Process flow of water production in pilot plant
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mg/L TOC 5 2.56 ~3.23 mg/L 2% 40.03 ~0.23
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RN 7.9 L/ (s -
S R FH B A S mb ygors X 7 B A Ll
H A ZH B A KT HURLAR 73 A1 1) A DE b Bk
B ZH B A /IR AR LU 4 22 1 AL UK, SRS
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Tab.1 Particle size distribution of filters in group A and B

HiA% i Fl/ mm A HUEEL % B I8k %
>2.36 0.00 0.10
1.4 ~2.36 0.20 0.10
1.0~1.4 73.10 11.50
0.55~1.0 26.00 53.30
0.50 ~0.55 0.30 29.80
0.212 ~0.50 0.40 4.50
0.18 ~0.212 0.00 0.50
0.106 ~0.18 0.00 0.20
<0.106 0.00 0.00

1.2 XBWHE

LA PAC $ i, Efl K R E 1 ~9
NTU , 2548 [RPRL AR B8 A 26 AN [ B 45 140 T 1) 3t 1
PERE. LT 2018 4F 1 H—8 H kAT, Il xG H i
KR EATAS G A I, [ B, A R R (T ~ 8
NTU) g (3 ~4 NTU) ik B2 (1 NTU) 25383
HEKZHET, TR K P8 1.5 mg/L 2 A 2
LI B A B AL E KA THORE R 6 °C
VKA TORAT , TR R N EA TR . AT, 23 BIHEAS
() JE K 3o 3 AR R 2 2 AT, 308 el 77 i A 40 Tk
DR IE KRN H K TS A S A T IO VB
X% 50 mL H @A N 1 mL G- 8RR E T R
A7, T PR A TG
1.3 SHmERFE
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SRR RN B TP AT DL B e, DARR A B0 R i 7K
S A ALY R L TOC {7 A ; COD,,
SR FH TR v o T B ik Y R A T A 5 TC B ME s i &
1.0 mL [EE VR T HOE 8% A, SR A R T A
BRI TSR A 2 E L
2 RLi#
2.1t kihER R

FEAN R K MU R [RPRLAR A DERD R U8
JE KBRS DL AN & 2 FifoR . T LAE Y, 7E AR )2 K
PHEETR, B 41 K P EE 5 b A 41 LA, a8 2K
L XA R B . YK R #] 6 NTU L)
EF A KT IR BUR T 1.0 NTU (34,
e bR BRAEL, T B 475 BB P TR B AR 1Y 108 /5 7K
JEo G, YRR B0 S5 E L, 0D uE Rl B AR
R

<41 -



%37 % %1

¥ 2 K HE K

www. cnww1985. com

60f A4l
B 4l
E 5.5
<
1.5t /v
=
210 e~ J1LONTU
st
~ 0.5y /| 0.3 NTU
0 2 4 6 8 10

R g 7K 3 /NTU

2 AERLER RIS kR EER
Fig.2  Turbidity of effluent by quartz sand filters with
different particle sizes
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Tab.2 Content of invertebrate zooplankton in influent and effluent at different stages and turbidity

W H 2018 =01 —18 | 2018 =03 —05 | 2018 =03 =29 | 2018 —05 =29 | 2018 —06 —27 | 2018 —07 — 17
K kR /NTU 0.86 0.84 2.51 8.75 3.10 5.78
A ZH kK 3611 51 067 10 828 80 000 51 531 80 500
HgppEs | A 41K 833 868 489 6 343 3930 4762
(4= m™) | Bekk 45 965 94 771 18 781 79 333 56 504 113 438
B 4147k 495 74 209 858 820 1111
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Fig.3 Removal of invertebrate zooplankton by quartz sand
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Tab.3 Content and removal rate of organic matter and ammonia nitrogen in influent and effluent
W H K/ A# B4
) (mg- L) K/ (mg - L") FBRR/ % HK/(mg - L) EBRR/ %
TOC 2.36 ~2.56 1.78 ~2.12 7.31~9.26 1.69 ~2.03 8.56~11.18
COD,,, 1.77 ~2.01 1.61 ~1.81 7.12 ~15.46 1.52 ~1.78 10.33 ~22.32
A 1.46 ~1.54 0.46 ~0.61 63.56 ~69.12 0.28 ~0.39 67.11 ~79.56
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Fig.4 Change of head loss and filtered turbidity under

different inlet turbidity

BEA , FE S USR] , PRI IE A4 K e AR A
NIRRT e, B IS i is AT , i85 K TR T
K, ARRDIERHEZT 10 min J5 H 7K URE 1k BB K P
I TRE , T ALUE AU 75 22y 20 min, R, 2
WORERIIIE K 3 558 IR RPIR . LA, £ S nhis
PR, A A I 2H i v A ] 2 b I 4 o
2.5 WEVREHTIRS R ELEHRAIXTLE

FURTTES KT B WRR A T2 3 202
FEIE LML A/ AP B X PIFP T2 50
TSNS SR FEAT XS LE, A5 R L3R 4 I8
TEARTLIFK AL B 32 87 E B AR 22 4 B
B TARK TTHR , BEA AR Ja i B A S AR
NG SEH R L2 i, (HR AL A Al

<43 .



%37k %1

T OE % K H oK

www. cnww1985. com

AL EIEIEAL = Ty, ] 85 AR TLEUK A A L
PI53F IR A RAE A G T8 & N T A
PR TR S R B Y L, S BOL R BRSO A
WS 350, B 5 352, LA 4 bouE B
SR R A ) A N A S X R/ R

Pris R AEA LY 5 A AR LB B B3, 25
P A LR e R, TG 3l 0 1 10 AR AU
TR E PR, 3 2 51 K — R BNA R
[ ERF, A4y S50 B4 TS R A 7 RS 38 -t B 46/ 2
P ¢ ) S — S A

x4 AR EEHMRELETZRIILL

Tab.4  Comparison between fine sand filter and other advanced treatment process

i H W AURD UE A UE I R | A AR
COD,,, EBR3/ % 13.04 17.83 13.6 43.9
TOC £/ % 7.87 10.50 4.34 32.6

- HKMUEE <0.8 NTU B, 7K | K fE < 1.2 NTU B, Hi7K - —

H K g WU <0. 1 NTU Wit <0.1 NTU <0.1 NTU | B 5 S0 Jm s 3 o i R A1
FE R % 67.03 77.12 0 81.96
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