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Abstract:  This study applied ultrafiltration (UF) as pretreatment of ozonation and biological
activated carbon (O,/BAC) processes, forming a treatment train of “UF—0,/BAC”, to replace the treatment
train of “conventional processes (e. g. coagulation—sedimentation—sand filtration) —O,/BAC”. The
effectiveness of both trains in removing pollutants and disinfection by-product precursors were compared.
The results showed that UF effectively removed turbidity and algae; and although UF reduced organic
matters characterized by TOC and UV, less effectively than the conventional processes, the O/BAC
following UF performed much better than that after the conventional processes. Compared to the
“conventional processes—0,/BAC” train, the “UF-0,/BAC” train exhibited higher efficiency in removing
precursors of trihalomethanes (THMs) and haloacetic acids (HAAs); as UF effectively removed precursors
of assimilable organic carbon (AOC) and biodegradable dissolved organic carbon (BDOC), the
performance of the following O,/BAC process on removing AOC and BDOC was enhanced.
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Three-dimensional fluorescence spectroscopy in couple with parallel factor analysis showed that UF

pretreatment significantly improved the capacity of the BAC in removing organic matters.
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Fig.1 O,/BAC with different pretreatment processes
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Fig.2 Removal efficiency of different pollutants by
0O,/BAC with different pretreatment processes

e UE - SR YRR 5 TS 2R R a
R B R UE 58 B, EBR AT 90% ; 17 L -

R/ TEE R T R IR ITYE T8, KB
R 80% . XF T LB, PR T2t 2B
LRGSR, H LT 2% TOC .COD,, .UV, B 2B
BRI TR 08, (E R AR DR AE R Ab B 5 /A4
W P R 1 25 R AR AN R FH R L T 24
AR PR FBRACR . — eI F L AT AL B R BR A P
AIRCR R BT, 1E AR P 5 59 LG far 2538 0, 1%
PR ) 2 BRSO AB AR A 22T .t T8 L bR
BHIRIR T HE R T L, BTG LG kK%
PR AT (B3R TR AR I W . 5140 ToC,
B FIL A B M e K BR2RR 39% T I i Ah B
1518 70% , UV 5, A AL 00 o FR EAT 0L,
SR FH A 1 T Ak B %) 95 e 2 R A AL A A5 SR O
T4 ML oy 358 0 T 0 BRI

2.2 AOCFIBDOCHIERK

FiFh 0,/BAC T. 2226k AOC IR WLIE 3.

1601 mAOC - % 60
140 40
120 20
=100 o =
- >
2 80 g
&) =20 -
S 60
40 40
0 -60
0 . - -80
X B # B ¥ ¥ %
E ® B a2 ® #H &
B U
b= 3
a. -SRI T
160 80
HAOC - [
140 60
120 40
o 20
L 100 &
&0 0 M
2 80 &
3 20 i
=]
= 60 -40
40 ~60
20 I -80
0 -100

JEOK RIS RS MR MEERR
b. H UE- R A Y TR
B3 FEFAIEE 0,/BAC T %K AOC KR
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Fig.4 BDOC removal by O,/BAC with different
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Fig.5 Variation of THMs in two O,/BAC processes
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Fig.6 Variation of HAAs in two O,/BAC processes

P 6(a) B, TR ERIR BEDTIE 1K 2 R Wk
Fhe W uE U5 R AR K N R 6
(b) &, 202 MR I8 AR SR AL B b 2 R VR JE T
TP ) AT DA K i ARG e 2 R VAR B, 1K % BT
A BB TG A K T BRI . H LT A TR
AEL B AN 2, K 2R Y TR B 1 T s i
8 108 T A A SO B s, R R, B
U8 — 5B/ W R e 2 R 1T TR A SR T R -
RA/ R T2
2.4 ZHWRHFITEFHWN

SHESCTATH T AT BN KK 342
G T4y, Hoh A 1(C) A 2 A 6m R, i
T Au/Ay, N 226/336 1 276/320 nm 4b , 43 548 Fe 2k
o S R N2 i A R 2 B s 44y 2.(C2) I % S
VAV T 238/348 nm &b, K2 WSS A TR I
243 3(C3) (2 m B 47 F 250/410 nm 4k, Jz W11
RIS SRR ISR . WP O,-BAC T &5t
AT KR (F,, ) BITR AR AR W& 7 IR

1000
=C]l =C2 =C3
800
3 600
.
400
200
O Sy, >, >
UK BURE UIE O WE RS TR
a. HRL-R A/ EYTE
1 000
uCl =C2 =C3
800
) 600
o
400
200
0 |
K g B G/

b. IR - 5L A i
A 0,/BAC TZHEHSN F, MM EREEEWL

Variation of F, response of different fluorescent

E7
Fig.7

components in two O,/BAC processes

« 37 .



BH41E BI1H

OE 4 K HE oK

www. cnww1985. com

JEK R4 L R4y 2 B F,, SR B0 T4 4 3
055, F B R IK T A HLI R A oK AR 2 Clngsg
X)), EEREARME R T2 1 sy
2/ F, JLFEA AL B 5 3 TR I
RAARE3NHGMNF,, IR R, LG Ak
PG AL T &7 (b) B 8 0% A 5L S X 41 4y
1AL 53 2 JLF- YA 52, 2043 3 AN i T F {1
Zoad TEPERAN R G 30 F SRR T R, HLY
IR FH i BRI A BRS¢ o XU R T
XA TS R BRI A B (H AT A R L R TS
FATRISA LA 5 5 580 A 016 1 e il A 30 25 B 2 1 o
KA TR ISA N . #8UEAE b B AT A 35042
17 e A %ot P JB A A R ) 2 R AR
3 #i#

O  MUE- R E /AT T A%
#E ALY (BLEE COD,, JEBA MUK UV, DL H
T B B TR A G W I ) 1) S BR AR B AR T
- YA R T

@ HEUE-RE/ LR T2 MK AOC
FIBDOC ¥ B IR T 5 F - B A8 0 PR e T2
K, 3 S i R i B S A B R 2 R AT A A
Yy UG B ) 5 AT, 8 g — 5L A8 s o T
2RI EE = BB A 2R A R B R I
T a3, F WX 22 R ™ Py i A4 1) 25 BRas R
TR, X5 XA ML BRI A — B

@ METHELE T 2R EAC BE RIS
FUTZAH) ik o] B AR H LT A R4
TP R T2 TRAL B, 8 A R TR R K A 3 T 208
s LA Ry T 5

B 3k

[ 1] SKIGEs, A, XG40, 55 . BE SRS P 5 0
T AR5 JeR px E [T ). 25 K HEK L 2018,
34(3):48-51.
ZHANG Xiaona, HE Jiali, LIU Qinghua, et al.

Comparative analysis on treatment of micro-polluted

source water by pre-ozonation/BAC  process and

conventional process [J]. China Water & Wastewater,

2018, 34 (3): 48-51 (in Chinese).

(2]

(3]

(4]

[5]

L6]

(7]

BV S/ R, S TR - B WS M IR
T2 IRK B s () ). 47k 47K, 2019, 45
(11):9-12.

YIN Qi, GUO Xiaolong, GUI Bo,

experiment of ultrafiltration—ozone—biological activated

Pilot

et al.

carbon advanced process for treatment of Taihu Lake
LI]. 2019, 45
(11): 9-12 (in Chinese).

X EEG D 55 ARITREAL BT 2l
R i ROK B s roE L) ] R E 4K HEK , 2021,
37(9):21-26.

LIU Kungiao, XU Qiangian, WANG Buyun, et al.

Pilot-scale test on purification of algae-laden raw water

Water & Wastewater Engineering,

from Taihu Lake by different advanced treatment
processes [J]. China Water & Wastewater, 2021, 37
(9): 21-26 (in Chinese).

HE H, LI TIAN, HE C, et al.

organic matter in full-scale conventional and advanced

Removal of natural

water treatment plants: assimilable organic carbon and
1.
Advances, 2021, 8(10):1-11.

R AHT, PURE L, X733, 45 L K R AT B AL
FEIRERIR (1], FRBEAE2E,2022,41(6) 1 1934-1946
GU Yunxuan, QIU Fuguo, LIU Ziqi, et al. Brominated

its precursors Chemical Engineering Journal

disinfection by-products formation in water: a review
[J]. Environmental Chemistry, 2022, 41(6) : 1934-
1946 (in Chinese).

ZHANG Y L, GAO G, SHI K, et al. Absorption and
fluorescence characteristics of rainwater CDOM and
contribution to Lake Taihu, China [J].
Environment, 2014, 98:483-491.
BAGHOTH S A, SHARMA S K, AMY G L. Tracking

Atmospheric

natural organic matter (NOM) in a drinking water
treatment plant using fluorescence excitation emission
matrices and PARAFAC [J]. Water Research, 2011,
45:797-809.

« 38 -

EER N HFE(1955- ), B Ram A 1 2
$2 1A 0, SRR T 1) S AR K AL
HEIAR
E-mail:dbz77@tongji.edu.cn
Wr#s B #3:2024-11-07
& B B #:2024-11-28
(S’ - 2= 185R)



