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Aiming at the issues of high effluent turbidity and the reduced pollution interception
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Abstract:
capacity of homogeneous filter media in a water treatment plant located in Northwest China, the turbidity

removal performance of old sand and new sand filter media were evaluated in a pilot filter system, focusing
on the filter with obvious performance degradation. Under the identical operating conditions, the effluent

turbidity of the old sand filter was approximately 0.2 NTU higher than that of the new one. The test results
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of the filter media characteristics demonstrated that the most significant disparity between the old sand
and the new sand lay in the gradation of the filter media and the proportion of fine sand. The removal
efficacies of four filter systems, packed with old sand, old sand supplemented with fine sand, and two new
sands with distinet particle size gradations, were further compared. The filter media featuring the same
gradation yet distinct surface properties exhibited the identical removal efficacy on turbidity and
particulate matters, which implied that the principal cause for the degradation of the filtration

performance of the old sand lay in the alteration of the filter media gradation, and the filtration
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performance of the media could be restored through sand filling in accordance with the loss of gradation.

surface raw water;
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performance; gradation of filter media

TEH KR FAL B iR AR A T
FATEZ — o fHJR, B A U At FH sl ] g 36, ok
RGeS — e W T . EH PR
T HEIK 3847 24 20 4 1 349 0T A B b okt A F 58 X
G 0 uE R HEAT PR, IR A TP U R 5
PRIT IH AR AL AT U8 1 5 T B 9 S R RN N AE LR, 45
B IHAD S8R BB 5 B AT AT T 58, LI KT
) IEPE R IR R P S
1 HMEF®
1.1 RIXRGESHKKER

HHX RGN VIR TR, RGEHEACR i
KR IF K . KRG LA 1, AR RS
WIERGE b R G, Hi K RGEEFERE
SN | DA% R RV DIE M AN RS .

‘l BT

] -—

ik
E1 filigERS
Fig.1 Schematics of pilot-scale filter system
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homogeneous filter media;

deterioration of filtration
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Tab.1 Filter material filling
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Fig.2 Turbidity of effluent from filter column with old

sand and new sand
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Fig.3 Turbidity of effluent along the filter column with

old sand and new sand
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Fig.4 Turbidity of backwash water in filter column with

old sand and new sand
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Tab.2 Sludge content of filter material

. EUE%

Ao AUt 10" 15" 1t
15 0.15 0.27 0.22
30 0.17 0.23 0.20
45 0.19 0.22 0.21
60 0.15 0.23 0.21
80 0.14 0.22 0.23
105 0.15 0.21 0.21
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Tab.3 Hydrochloric acid soluble rate of filter

material
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15 0.13 0.10 0.14
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45 0.12 0.10 0.15
60 0.12 0.20 0.30
80 0.11 0.30 0.14
105 0.15 0.20 0.16
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Fig.5 Surface characteristics of new sand and old sand
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Fig.6 Sieving curves of different filter media
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Tab.4 Filter material grading parameters and

proportion of fine sand

FECSH (4R M IEAD| 107 M g8 b | 15 b ER> | b
d,/mm 0.95 0.91 0.94 0.91
dgy/mm 1.25 1.16 1.24 1.16
K, 1.32 1.27 1.32 1.27

M ditb/%| 158 16.4 16.8 29.0
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Fig.7 Turbidity of effluent from different filter columns
TEREA A7 RSB N R 9 I A ) | 26 i 1 i
TR 15 20 CHTRD 5 299% ) 08 H 7K B R AR —
B ML LLEIH/IN(16%) 19 375 498 AL, JERH AL
AR TR R L FOAS [R], =35 At A 0 3 s B A {45
—H, B m T 15 2B AL . TR e B[R] 2%

BEAS R 19 3708 AT b ) B 27N 4* AT (THED ) 1Y
oK B B 22 5 . FEIE AT R R S, TH AP
FE (2% 4%) 19 HH 7K 33 AU L ) — 2 e ) D U A
(1°.3") 0. 01 NTU 247 MU BE AR 2230 N . 3%
kB b R 2 T JBR A AR X B P R 1) 5
e v 2 W AN T KIS AT 5 A Db kot i ik v fig
Rk F 2 D PR DR R S RO AR 5 LR AR A, i b
E 5] B 5 1 22 DR B R TR A
2.3.2 UVRRHIKMEAR L

A DEAT VR R K ek B DL K] 8. YRR L AR [R]
2 M A () ) AT, AR S Kk B LT A ) 5 i
U} 2 T R [R) L A ) B4 A, VTR H K ik
JEEA B 220, — B I A5 RE ) R R
2 PR S R B R R AR A L R AR

14 —o— 1B 1)
—o—2"(IHfb#Mib)
——3* (b 2%)
——4*(IHEb)

1.2

1.0

0.8

0.6

TR KR EE/NTU

0.4

%2010 20 30 40 50 60 70 80 90 100 110
IEJERE /em
B8 ARIEHEEREHAKRE
Fig.8 Turbidity of effluent along different filter columns
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Fig.9 Turbidity of backwash water in different filter

columns
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Fig.10 Removal rate of activated carbon particles by

different filter columns
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