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Removal Characters of Ozone-Biological Activated Carbon Process for Typical

Pollutants in Southern Brooky Regions of China
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Abstract: The products of relative molecular weight ( M, ) distribution, bromate (BrO; ) and trihalomethanes ( THMs) were studied by ozone-
biological activated carbon( Oy-BAC) process for treating organic matters and bromide (Br™ ) in water source of southern brooky regions of
China. The experimental results showed that dissolved organic matters (DOC) with M, lower than 10° accounted for 80% of the total. The
removal rate of DOC and SUVA (UV,5,/DOC) were 8% and 14% respectively by traditional treatment process with main removal only for ones
with M, higher than 100 x 10’ . Only 30% of DOC and 31% of SUVA were decreased by O5-BAC process for the removal of ones with M,
between 10° and 5 x 10°, in which the biotic degradation was certainly restricted by predominant organic matters of hydrophilic and M, was
lower than 1 000. An obvious increase of BrO; occurred in the effluent from ozone oxidation process when the dose of ozone beyond 2 mg/L
which increased Br™ concentration. This could increase the product of BrO; . A poor and unstable removal effect of BrO; was observed in the
effluent of BAC process during the experiment. Each species of THMs; decreasing 40% of total> was reduced by O;-BAC treatment compared
with the traditional treatment process. But the products of brominated trihalomethanes, especially CHBr; would be markedly increased by
enhanced chlorine dosage and Br™ concentration.

Key words: ozone-biological activated carbon; molecular weight; water source of brooky regions, ; bromate; trihalomethanes ( THMs)
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Fig.1 Schematic diagram of water treatment process
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Table 1  Average water paramenters during experiment

W W . SRS R HA Br-
/NTU /C P /mgeL! /mgeT."! Jpge L™}
17.6 28 7.76 5.32 0.31 63

1.2 W T A

SR H B Y08 JEE2 06 A LA AR 4 1 o 1 AT
5E 1 H 5% B Milipore 23 7] Amicon8200 7 /&8 JiE £
YC FR B N B ISR S AT VE  BIZKORE 56 )

I 0. 45um PTECIEIE, FF-23 ) 38 i 46 BE AFDGT 731 o
100 % 10° 10x 10°s 3x 10° 1 x 10°~ 0.5 x 10° (1)
FEUE ML, I w2 P&V TOC B DOC, 4% 43 = X [1]
A WL 22 0245 21
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JEEE UV-2600 L5 AR WL 23 e BETE
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J57K TOC )& & 5.71 me/L, Hoh @A AL
YI(DOC) & &Y 85% LA I, W E A ML AH X 43 1
it (LR TR M, 0 A5 W3R 2. 77 UG H, K
M, {E1 000LL R IAAIIZ) Y S5 80% , M, 73 AT IX [H]
(AR Ak AR 78 43 AR I T 12300 19X L DX 7K A LA BA s
3T R SR v Gl AE | RN 2 2wl L, JE K R
M, <1000/ LY SUVA 1E (UV,s,/DOCOFITE 1.5 LA
N AN B AT SR KRR O A HERRAE, 248 T
ST DOC EFRFEAES 10 M, > 10x 10° (A HL
WA B I SUVA B, 28 B 3L 5 K = A T A
B, 5 G S NI v 2 5 2B R R P

R2 KEKFRBEFNMENS FRESH K SUVA &
Table 2 Relative molecular weight ( M, ) distribution and SUVA values of DOC in raw water

AR T B IX T x 10°

EizEon

> 100 10 ~ 100 5~10 3~5 1~3 0.5~1 <0.5
DOC/mg*L.~! 0.55 0.18 0.04 0.26 0.01 2.50 1.32
Vasg/m™! 1.48 0.54 0.06 0.42 0.15 2.75 1.85
SUVA 2.69 3.00 1.50 1.62 1.50 1.10 1.40
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Fig.2 Variation of DOC concentrations at different M, distribution
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Table 3 Percent of DOC at different M distribution during different treatment process/ %

TRt

ABXS 7 T iR/ x 10°

> 100 100 ~ 10 10~5 5~3 3~1 1~0.5 <0.5 DOC
JRIK 11.3 3.7 0.8 5.3 0.2 51.4 27.3 4.86
VR Tk 1.7 3.4 1.3 16.3 4.6 4.8 29.9 4.61
pURES 1.5 3.4 2.0 15.3 7.2 45.2 25.4 4.45
S K 1.3 1.7 1.0 6.5 2.0 49.3 38.2 4.31
IERE 3.4 1.6 1.6 4.7 1.0 39.8 47.9 3.42
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Table 4  Variation of water quality parameters during different treatment process
T UVys, DOC ] SUVA
Bl /m~! LEE % BUE/ mgeL~! LB % RN LR %
JRK 8.75 - 4.86 - 1.80 -
ViE K 7.46 15 4.61 5 1.62 10
VEJE K 6.89 7 4.45 3 1.55 4
S HK 5.73 17 4.31 3 1.33 15
I PE R K 3.79 34 3.42 21 1.11 16
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Fig.3  Variation of BrO; product under different conditions
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Fig.4 Variation of residual O3 under different conditions
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Fig.5 Removal rate of DOC under different O; dosage
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Fig.6 Removal of BrO; by BAC during experiment
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Table 5 Variation of THMs products during different treatment process/pg* L™
TE#HT Br- Cl CHCl, CHCL, Br CHCIBr, CHBr; THMs
U X AL 60 3000 45.6 17.2 21.3 33.2 117.3
15 1000 18.4 5.4 3.2 2.3 29.3
60 1000 21.6 6.2 5.3 7.2 40.3
120 1 000 18.8 7.7 11.5 15.3 53.3
15 3000 21.7 6.5 10.6 13.1 51.9
R H K 60 3000 23.1 11.7 14.2 21.3 70.3
120 3000 20.6 14.5 17.5 36.1 88.7
15 5000 25.4 10.3 18.4 21.8 75.9
60 5000 27.1 20.2 33.1 30.4 110.8
120 5000 28.3 16.4 24.3 53.1 122.1
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