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Study on formation Characteristics of bromate in
bromide water treatment by ozone
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Abstract: To control the formation of bromate in the treatment of drinking water with bromide by ozone the
influencing factors on bromate formation were studied in detail. Results of pilot test and pilot scale test show
that most of bromate are generated in the first 10 minutes of ozonation ; and when pH >8 the bromate for—
mation is increased evidently; when pH <7 the bromate formation is limited under 10 pg/L. The existence of

NH, =N and NOM could inhibit the generation of bromate. When the concentration of NOM gets to 40 mg/
L the amount of bromate will be under 10 pg/L.

Key words: ozonation; bromate; bromide; formation

CJ/T 206 - 2005 {

» 0.0l mg/L*.
5
1
( USEPA) 6
10 pg/L ? 2004
( »
25 pg/L 10 pg/L° . 2005 pH 7. s
9 H O 10
AV ’
1 2009 -05 -25. 11 .
: (50808052) ; ; "
( ) >
(2010TS08) ;
( E201007) .
(1973—) :

(1958—)



4

* 1884
0.5 m
5
4
S
1
8
6
1.1 N
3
o
S
— B
1 0 ~20 min
5L 3L
; 2
1 1S SL (RS ); 2tk Ses3— A7 BLBE B RE (412 10
cm, N2 8 em)d4—H BUAAR (hE A );5— 20 fL A A, 6—35
MR ISR, ZR B AT ) T— A SR (R 2 2 mm ) ;8—ilF
280 mm 3.5 m KA IR ):9— 2 4 (HF IR T ); 10—BE <3k,
2.5 m !
2
20 ~40 pm 35.4m*/d( 1.50 m’/h) !
15 min.
3 5 7 10
15 min
1— 2— 13— 4— 5—
2
1
- - - CODy, TOC pl ) UViss (CaCO3)
C NTU P mg+ L~} mg L7} mg e L7} em ™! mg e« L~!
3.0~7.0 0.3~0.5 7.10 ~7.45 4.2~4.6 3.0~3.5 0.8~1.0 0. 068 56 ~64
1.2 200 wg/Ls 4 mg/L-
BrO, ~ ( DIONEXDX - 10 min. pH (6~9)
3000 2 wg/L) TOC pH .pH
( TOC - VCPH) UV,,, 0, 0,
T6 ( pH pH
751G)
pH .
2
pH 6.5 10 pg/L pH
2.1 pH 8
3 Brm = pH 7.2 pH



* 1885 -

12
pH
6 min 10 pg/L
9.0 f 140
8.0 [ 130 E‘ 16 600
4 = 14+
jay -~ B
= 10 & 500
70 s ST pH Ve s =
I —a— RESEALE I pH 1 2 =t 7400 7,
6.0 —o— A1 HLAY 5 B AR It 110« % 2
] S 8T 1300 =
2 =
5.0 I I I I I 0 & 6 - B, . | P
0 20 40 60 80 100 120 i —8— il R AR AR 9200 2
VLR (e ® 4 —o— st A f S AN ] <
p () (g L7) > —A— ik R TKE (100
—X— /N R RNR 3 T 0
Br~ =200 pg/L ¢ =10 min 0 50 40 0 %0 100
3 pH p CELERER) (ng- 1)
2.2
4
- 2.4
3 Br~ =200 pg/L- _
10 min.
4 mg/L. 10 min.pH 7.23
4 mg/L.pH 7.23
20 mg/L
& 4
20 mg/L
18.3%
. pH 7.3
4 mg/L
4
2.3 0. 8
Br™ =200 pg/L- o e
4 mg/L.pH  7.23 K8
4
400 pg/L
10 min 10 min 400 .
10 min he
' pi - 73 400 pg/L
Br~ =200 pg/L. 4 mg/L He
4 0 ~ 15 min
100 pg/L
10 pg/L
2.5 pH

’ 5 Br~ =200 pg/L



+ 1886 42

4 mg/L. 10 min- 10 pg/L
pH 5)
1.0 0.5 mg/L

pH

1 KUROKAWA 'Y MAEKAWA A. Carcinogenicity of

potassium bromate administered orally to F334 rats

5 J . Jounal of the National Cancer Institute 1983
pH 71:965 -972.
30 2 BONACQUISTI T P. A drinking water utility” s per—
spective on bromide bromate and ozonation J .
~*=NH;-N:0.5 mg/L .
25 Toxicology 2006 221:125 —148.
-~ = NH-N:1 mg/L
n 3 .
¥ 20t
= J. 2006 16(6) :
a1 677 - 678.
= 4 . CJ/T206 —-2005
10
= J.oo 2005.
5 \ \ \ \ 5  GUNTEN von U. Ozonation of drinking water: Part II:
65 6.9 7.3 - 77 8.1 8.5 Disinfection and by — product formation in presence of
~ P ) bromide iodide or chlorine J . Water Research
Br~ =200 pg/L ¢ =10 min
5 2003 37:1469 - 1487.
6 .
J . 2008 29(1):99 -
103.
1) Br 50 ~500 pg/L 7 SIDDIQUIM S AMY G L RICE R G. Bromate ion
BrO, - Br~ formation: A critical review ] . AWWA 1995 87
. Br~ 100 pg/L (10) : 58 -70.
BrO, ~ 10 pg /L 8 GUNTEN von U HOIGNE J. Bromate formation during
Br- ozonation of bromide-contanining waters: Interaction of
ozone and hydroxyl radical reactions J . Environ Sci
- Tec 1994 28(7): 1234 -1235.
2)  pH 5.5~9.0 BrO, N (7
q q 7 9 SIDDIQUIM S AMY G L. Factors affecting DBP for—
P P amtion during ozone — bromide reactions J . AWWA
10 pg/L pH 8 1993 85(1): 63 -72.
pH 8.5 6.5 10 ]
57.83% J. 2000 18(3): 41 -45.
11 WESTERHOFF P SONG R AMY G L et al. NOMs
3) 10 min role in bromide and bromate formation during ozonation
. J . AWWA 1998 89(11): 82 -94.
4) 12
J . 2005 21(4):
1-4.
40mg/L



