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Abstract:  Three processes of coagulation—sedimentation, ultrafiltration and coagulation—
sedimentation/ultrafiltration were used respectively for the treatment of mixed production wastewater
consisting of sludge discharge wastewater from sedimentation tank, backwashing wastewater from filter,

backwashing wastewater from activated carbon tank and backwashing wastewater from ultrafiltration
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membrane tank in a large drinking water treatment plant in Shandong Province. The removal performance
of organic matter, trihalomethane formation potential (THMFP) and membrane fouling characteristics of
the processes were investigated, and the reuse feasibility of effluent from the three treatment processes
was explored. Coagulation—sedimentation or ulirafiltration process was effective in removing organic
matter and THMFP from the mixed production wastewater to varying degrees, and coagulation—
sedimentation/ultrafiltration process significantly improved the removal performance of organic matter and
THMFP. The coagulation—sedimentation process effectively removed the main substances (soluble
proteins and humic-like substances) that led to irreversible membrane fouling, and also had obvious
removal performance for DOC with molecular weight (MW) greater than 100 ku, which reduced the
irreversible membrane fouling by 49.83% and increased the membrane flux by 4.75 times in subsequent
ultrafiltration unit. The ultrafiltration process effectively removed soluble proteins and tryptophan-like
aromatic proteins, and efficiently intercepted DOC with MW greater than 100 ku. The coagulation—
sedimentation/ultrafiltration process significantly improved the removal efficiency of tryptophan-like
aromatic proteins, so that the organic matter in each molecular weight range was more efficiently removed.
The effluent from coagulation—sedimentation or ultrafiltration process should be returned to the inlet end

of the drinking water treatment for reuse, and the effluent from coagulation—sedimentation/ultrafiltration
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process should be returned to the inlet end of the ultrafiltration unit or carbon filter unit for reuse.
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Tab.1 Quality of production wastewater

Wi H T /NTU COD,,/(mg-L™") DOC/(mg-L™) UV, /em™

DUTE L HE TR K 286.0~953.0 17.38~22.67 14.35~19.55 0.068~0.083

e S gk K 94.7~425.0 5.67~9.83 8.24~12.22 0.045~0.056

Sl NERULY A7 32.1~69.2 3.34~6.46 3.22~5.71 0.035~0.042
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Fig.1 Removal efficiency of trihalomethane formation

potential
TR BEDLTE T 25 % THMFP (9 £ BR Rk 3 T
63. 96% , 3% A] fig & K Ry i 2 & THMEP 1Y 81 2R A
A 3E A TR BEDTTE A BT R L B s 6 = B e A 3
() 25 B R AT 3k #) 69. 09% , 3 J2: Fi T 1E HiL P 1 PACI
pI e/ RS RN SRR € F R VA 2 A D L R Y
BRI ZE A, Il A =SB BE TR P15 B LB

e 47 -



%3945 H 158

B oE 2 K HE K

www. cnww1985. com

XF = TR BE | R — S TR e A i A
[ 25 B R I LE 20%~30% 2 18], il g oy Hi &2
VAN N R s e 1P G e e 27/ DT D A =
PRACREAL ., SIREEUIRE TZAM L, Mg T2 AR
BEUTTE B UEZH A T 2% THMEFP 19 2255 2245 W45 &
T 7.82.25.56 1 H 43 4, Uk BRI R % THMEFP 2
Sy FART R 22, T VR D o R PR 0 A PR 1Y
THMEP 5% 3 A 1 i P 1, o] DL TR 6 i e/ g 4
AT AHA TR THMFP LBRALHE .
2.3 MESHFER

MEUE T L AR EEUTTE AR U LA T2 B L 3
i (RIS e 5 ) B e 0 ER D AR Ak I & 2 (a) T
TNo FRUE T2 RREE DIV MB IR 4L & T2 0 B LY 3
38 S IS G R S AR % ) S e R e 6
TETE L IR A ) e ol B AR, B 2530
0. 04 F10. 23, 414 T 25 B9 L3 1 L sl fE g 1.2
PR T 47545 RIIREEDUTE ROC HA B IS
YepEhIVE T . S ah, PR T2 A RS e 1 R hn 1] 2
()i HE T ARG Ye e e b i g T2
A T 26. 12% , Horp ml 36 [ 35 Y 8 BRI Al 3 fii
15 YA B MIEAR T 12. 71% .49. 83% , /1] 3 i 15
PR B 5 FERRAIR T 11, 59 /N 43 A, D BTIR BE T
JE BALTT N AN AT 33 A % 4 o) Ak SR A B I 3 T g
J2 DR R DT TE Bk B 2R A 2 A EE 2% 1T TR A T ) 1
JZ  AHAS 515 Y BRR AR IR U2 L OF HUE YR
£ B IEUW ARl Y X P TS

1.0\ g .4 DM‘@J&W%%
08l —RER R AT BT e
| =
0.6 S
27 )
= 04| fy
S =
\’M =
0
0 100 200 300 IS IRBEITIE B E
17K i /mL REPRT
a. fI L b. JIE5 YL A5 5L

2 BEILZFRETE/@RES TZHESRHE
Fig.2 Membrane fouling characteristics of ultrafiltration
process and coagulation—sedimentation/ultrafiltration

process
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Fig.3 Fluorescence characteristics of organic matter in
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mixed production wastewater and effluent from three
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Fig.5 Feasibility of mixed production wastewater reuse

P S i) 0L R 5 A 7 K K B9 COD,,, Al THMFP
Gy R KT BEAK G 1. 64 F 1L 1245, 40 R 15 3% A
P2 i T Qe RO RIIN 450K T K B 75 Je e
J£ o IRBEDIVE T2 MK COD,, ¥R B2 R 457K ) 3K
1 1445, AR b R T 25K 7E7K, a] DL IRT R
BN K A S A 0] P 5 R T 20 K A 5 4
PRIGACTF 457K ) HEK {0 COD,, We i 5 45K ) 3K
AR, o Al DAl 20 25 7K T kK i 2t 47 [0 5 TR 5
DUTEAB IS & T2 K B A R AR B4R T 45
KK TR KNS S 7K, BT LU I 4 1] 3 3]
2K TR B BT B R JE BT I K S AT IR

« 49 -



%394 % 15H ‘:P 2 K /ﬁk 7K www. cnww 1985, com

3 #i#

O EXHK]RRA R K IR EEDTTE T
CORUEBYE T2 n R [ AR B b 2 BR A AL, ini TR
UUVE MR IR LA T 20 0] 25 B2 w3 XA WL 1) 2 BR AL
., COD,,.DOC.UV,,, . THMFP 2 & %43 5 7 L3k
#)75. 96% .58. 28% .42. 86% .89. 52% .

@  AHHENE T2, By B IR EEDOIE BT T i 2
A T2 B IR L R 4. 75 B S e FE BRI
26. 12% , Fo AT 336 505 G Fi5 B AR 49. 83% . 5 L
A 11, 59 E 43 A, i 25 ek /b 1 AT 3 B e i
B AL A T2 AN ] 3 S A B A

@ IRA A K 2V I B SR 2R
B0 S AN AT 39 5 e W 1 R A 4y IR EEDTIE T2
AT R0 BRI ik B 1 SR 2R S A o, R T2
PRI R 2 A 1 T RN S B S R O A T R
FA 5 L R 40 S B 5, TR R UL T AR g A T T il
PO B R A AU 2 B 2w .

@ RBEVLIE T2 0T 8 KB MW>100 ku i
DOC K43 100 ku LR 9 DOC, 38 T 25 1T = 208K
B MW>100 ku ) DOC, IR EETLIEMBIE A A T2 7]
{14543 B X ] 19 DOC Y7453 B e 30 22 1%

& REA R KSR EDE S IE A H 5
K B L B T B R A 25K T ROK R
L3 B 257K ) HE K g AT 1m0 5 T 22 VR B U /R U
HE T2, K& s iR B E LT 47K
J7REIK U AKRIE i K B[] i ) A AR T R
U PATT R FE K S AT IR o

S 3k

[ 1] BOURGEOIS J C, WALSH M E, GAGNON G A.
Comparison of process options for treatment of water
treatment  residual  streams  [J].  Journal  of
Environmental Engineering & Science, 2004, 3 (6) :
477-484.

[2] MCCORMICK N J, PORTER M, WALSH M E.
Disinfection by-products in filter backwash water:
implications to water quality in recycle designs [J].
Water Research, 2010, 44(15): 4581-4589.

[3] LINT, ZHANG J N, CHEN W. Recycling of activated
carbon filter backwash water using ultrafiltration:
membrane fouling caused by different dominant

interfacial forces [J]. Journal of Membrane Science,

(4]

(5]

[6]

(7]

(8]

(9]

[10]

2017, 544: 174-185.

ZHANG L L, GU P, ZHONG Z ], e al
Characterization of organic matter and disinfection
by-products in membrane backwash water from drinking
water treatment [J]. Journal of Hazardous Materials,
2009, 168(2/3): 753-759.

EICHE L KT A K L RO G A B A i AF
(D], V4% PHZ R SRR, 2012.

LI Wenying. Study on Risk Analysis and Control of
Wastewater Reuse in Waterworks [D]. Xi’an: Xi’ an
University of Architecture and Technology, 2012 (in
Chinese).

LORET J F, COSSALTER L, ROBERT S, et al.
Assessment and management of health risks related to
the recycling of filter backwash water in drinking water
production [J]. Water Practice & Technology, 2013, 8
(2): 166-179.

GOTTFRIED A, SHEPARD A D, HARDIMAN K,
et al. lmpact of recycling filter backwash water on
organic removal in coagulation—sedimentation processes
[J]. Water Research, 2008, 42(18): 4683-4691.

LIN J L, IKA A R. Minimization of halogenated DBP
precursors by enhanced PACI coagulation: the impact of
organic molecule fraction changes on DBP precursors
destabilization with Al hydrates [J]. Science of the Total
Environment, 2020, 703: 134936.

B, BRor, XISHE, 55 . TERIREEIE T 2 b5
IR ARHEK BT (1], FE g KHEK , 2011, 27
(9): 67-70.

TAO Runxian, CHEN Li, LIU Jingyan, et al.
Treatment of low-temperature and low-turbidity source
water by in-line coagulation/UF process [J]. China
Water & Wastewater, 2011, 27 (9) : 67-70 (in
Chinese).

LIU Y W, LI X, YANG Y L, et al. Analysis of the
major particle-size based foulants responsible for
ultrafiltration membrane fouling in polluted raw water

[J]. Desalination, 2014, 347: 191-198.

- 50 -

EZ B IR (1996 ), T3 I AN, i - A
FEA, EBWTIE D7 10 o K AR T K Y
BN
E-mail :1219962@126.com
Y75 B H#3:2021-02-26
f&[E H#:2021-05-10
(G X 5L )



