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Formation of Brominated Disinfection By-products in Low Temperature Multi-

effect Distillation (LT-MED) Process for Seawater Desalination

QI Fei', SUN Ying-xue'*, YANG Zhe'”, HU Chun-fang', CHANG Xue-ming' , HU Hong-ying’

(1. Department of Environmental Science and Engineering, Beijing Technology and Business University, Beijing 100048, China;
2. State Key Joint Laboratory of Environmental Simulation and Pollution Control, State Environmental Protection Key Laboratory of
Microorganism Application and Risk Control (MARC) , School of Environment, Tsinghua University, Beijing 100084, China;3. Beijing
Waterworks Group Limited Company, Beijing 100031, China)

Abstract: Changes in water quality and brominated disinfection by-products ( Br-DBPs) during a low temperature multi-effect
distillation (LT-MED) process for seawater desalination were investigated. The concentrations of bromide ion and specific ultraviolet
absorbance (SUVA) in the seawater (i.e. the influent of LT-MED) were 54.6 mg+L™" and 1.7 L+(mg+-m) ™', respectively. The
tryptophan-like aromatic protein, fulvic acid-like and soluble microbial by-product-like organics dominated the fluorescent dissolved
organic matter (DOM) in the seawater. After the NaClO pre-chlorination in the LT-MED process, the concentrations of DBPs in the
seawater were significantly increased, especially Br-DBPs, and Bromoform ( CHBr, ) accounted for 100% of total trihalomethanes
(THMs) , Bromoacetic acid (C,H;BrO,) and dibromoacetic acid ( C,H,Br,0,) accounted for 31. 9% and 68. 1% , respectively of
total haloacetic acids (HAAs), while 4-Bromophenol ( C;H;BrO) accounted for 100% of total halogenated phenols ( HPs). The
formation of THMs, HAAs and HPs was not detected in the finishing water produced by the LT-MED desalination process, but these
substances were retained in the concentrated brine, of which THMs, HAAs and HPs were 56.9, 35.0 and 0. 1 pg-L™'.
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Fig. 1 The schematic diagram of LT-MED for seawater desalination
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Fig. 2 Fluorescence spectroscopy of DOM in the seawater
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Fig. 3 Changes of conventional water quality along the process

(BRI ) FE A BRI (KR IV ) 127
BRI (CRFE B A) 1Y 68 S R 28 5 75 1 8 11 T o
40. 48% , & WA WY FAA FEPERUE D AR =
I3 15.52% F118. 47% , AE— U vE L H K (R
FERL B) A T It 7K CREE S, C) Hik A B ik
Ak, ST CRIES D), MR RES & IRE
FH & RRRISA ML s i e A A =
WOCAE T 5 B KA A BRI T 19.24% |
28.53% F124.75% . ERH BB 7 HERME
HERIA LY S DOM A % DBPs 1Y 35 %23 P 1%
gy, TEIG SRR M PUTE kK CRAE S E) | fink
TUTEH K CREE S F) R K IR AL 28 B 0k K (CRAE
G) W TEI ARk, KR LA AN HL S
7K CREE S H) HP X 3 Fhal ot DOM 128 A5
5 5 5 K AR B4 B AR T 82.53% | 87.98% Al
62.82% , T ¢ £k K (SR A 50 1) Hroar il 3G o 1
50.38% . 51.92% F139. 84% .
2.2 iEKIRIGIEFE Br-DBPs 254k
2.2.1 Br-THMs

LT-MED /KR 4k T. 2 Wy F2 THMs B4k an &l 5

—k— | ——

—o— I

—o— 1

—r— IV

BT, 107 AU-nm?
B4 BRKERAERIBERRS

Fig. 4 Volume integral of fluorescence area along the process

Jirs. AEUT R UK CHBry , HARW) B AR Tk
B, RAG . K CRFERD A) CHBr, R



6 11} FrARAE: WKIRARIE 2 88 T2 (LT-MED ) ¥ R SR CIH 2 =1 (9 A 1 2369

2.9 pg L7 FE—UTEH K CREES B) Fl 2%
TUUEH 7K CRAE AL C) sy B AR 1k (R 2 500N
BT (RHEES D), CHBr, (U E 208 FTFh 70,1
pe- L1 ORI IR B S8 #E DOM b ] B Y
SLE T LAE Br W BB ST, 45 5 A2 B CHBr,. HH
IR FR) R 22 58 ) A 45 o, o 0T 36 Sl i K (R AR
AUE) ' CHBry WYMREE T RN 52.2 pg-L7" AE s
TUvEHh K CREES F) the B B A8 k. KR e
BEK (CREEAS G) P CHBr, B9 EE FREN 10
gLt ORI T R RIBE R . T2 i
AIRACEE B AL BT , 7= 7K (CRFE S H) F1 /%) CHBr,
KRG EBRFIKE T 100% . N B AL 3t FE
A B CHBr, AR 2 TWER K CREES T ) ik
JE R 56.9 pg-L™', S K H AR JE CHBry fH 1Y
19. 6 1.

2K A HLY i — 2 B, THMs 9 A4 A o
W V6 125 - AR S8 1 184 T i 38, 1 EL Br-DBPs (1) L 5]
JRBH RN S MIEAE NH, B, 208 5 IE R R
J A S B, DT B AR T S Ak T 7 | A
. EUEERY Bro (54.6 mg-L ') £ 4% NaClO 71
B4 HOCT S0 A0 BB 16 1 B 58 1% HOBr, H 2%
P ve SR AR AR S R R 3 [ I I AR SR T
FET. BR, R ABC AR F O 3 T DX AR 4
M EARE R R 3, NI 275 5 DBPs R 144 1) B
RN, PRI 23 A2 K it () Br-DBPs , A 1 A9 521 5
BT,

HOCI + Br™ —— HOBr + C1~
HOBr + DOM —— Br-DBPs

80
v/ CHBr;
70 -

60

50 -

S
Y
NNy

40 |

THMs/pg-L™!

30 F

20 +

N

N

10 -
o Lzavzarenl/ A7 E .
A B C D E F G H
<+ MRERARAG TR
5 iK% LT-MED R4 # Br-THMs
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