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Removal of Organic Matters from Drinking Water Source by Ozone-
com bined Processes

Wu Hongwei Liu Wenjun, Wang Zhansheng (Dept. of Environmental Science & Engineering, Tsinghua
University, Beijing 100084, China E-mail: whongwei@ 263. net)

Abstract: In this paper the rem oval efficiencies of organic substances in drinking water source by ozone-com bined
processes com posed of ozonation, biololgical process, conventional treatment and GAC adsorption as well as the
different steps in this train were studied. Results indicated that pre-ozonation enhanced the rem oval of organic
substances by subsequent biological treatment and GAC because the ozonation of organic substances decreased
the molecular size and increased biodegradability by products. Entire processes showed a good control ability of
organic substances and the rem oval rates were 95.1% for UV 254, 92.5% for DOC, 98.4% for BDOC, 85.8%
for AOC, 63.1% for THMFP and 89.1% for HAAFP. Pretreatment including pre-ozonation and biodegradation
resulted in an about 50% reduction in organic substances , conventional treatment got different rem oval in differ
ent organic substances, interm ediate-ozonation com bined w ith GAC rem oved about 60% organic substances.
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1.2
AOC: s Van
> der Kooji
UV254: 254 nm , THMFP:
DOC: , TOC- 5 mg/L, 72 h
5000A
BDOC: , HAAFP: ,
28 d, DOC, 5
DOC BDOC- mg/L, 72 h
1
Dx H/mm /mm /mm /m in /m* h!
100x 3000 18
150x 2800 1500 2~5 22. 4 101
150x 100 1
800x 250x 800 150
100x 1900 800 1~1.5 10
100x 2800 1500 1~ 2 9 10
, 1000~
2
3000 13.5%,
2. 10*~ 10° 9.7%,
2
DOC DOC
x 10° /mg L /% /mg‘ L- /% /%
0~ 0.5 1.67 35.7 1.59 36.4 4.8
0.5~ 1 0.47 10.0 0.21 4.8 55.3
1~ 3 0.15 3.2 0.73 16.7 - 386.7Y
3~ 10 0.91 19.4 0.50 11.4 45.0
10~ 100 0.55 11.8 0.94 21.5 - 70.9D
100~ DOC 0.93 19.9 0. 40 9.2 57.0
1)
10° 1000~ 3000 10~ 10°
N lmg/ s
L, , UVvV254.D0C BDOC
, 3 2.
S 2. 3 Uv254
48.8%,
10° UV254
10°~ 10° i
—CcCc— ) ,
CO:

Uuv254
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4
3 UV254.DOC  BDOC v
Uv254/cm- ! 0.041  0.021(48.8) 0.020(4.8) 0.020(0.0) 0.019(5.0) 0.016(15.6)  0.002(87.5)
DOC/mg* L' 4.68 4.37(6.6) 2.10(51.9) 1.75(28.6) 1.56(10.9)  0.89(42.9) 0.35(60.7)
BDOC/mg* L' 1.83  2.54(- 38.8) 0.30(88.2) 0.85(- 183.3) 0.45(47.1)  0.04(91.1) 0.03(25.0)
1) /%
100
NDOC OBDOC mUV2s4
8 50
&
oo
T RRgat/1-h A T AL B REHEMER BATE
-50
2 UVvV254.DOC BDOC
, , BDOC 38.8%,
4.8%. - Uv254 DOC BDOC,
5% DOC BDOC ,
, BDOC 88.2%.
, DOC BDOC
, BDOC DOC
, , UvV254 BDOC ,
15.8%- ,
, 500~ 1000 DOC BDOC
, GAC 25% 1, ,  DOC 60. 7% ,
BDOC ,
, Uv2s4 87.5%.
, DOC BDOC
, DocC 6.6%, 90%
. AOC 4 3
4 AOC Y/uge L
AOC-P17 505 458(9.3) 215(53.1) 193(10.2) 128(33.7) 159(- 24.2) 65(59.1)
AOC-NOX 37 223(- 502.7)  68(69.5) 43(36.38) 31(27.9) 73(- 135.5) 12(83.6)
AOCT 542 681(- 25.6)  283(58.4) 236(16.6) 159(32.6)  232(- 45.9) 77(66.-8)
1) /%
AOC 25.6%,
, AOC< 10~ 20ug/ , .
L AOC< 50~ AOC
100ug/L (41, NOX s
3.4 AOC: Plaoc
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100
BAOC-PI7  [JAOC-NOX  EAOCy ‘
50
S
£ 0
# PSS+ A A F SRS YER A
-50
100
3 AOC
,AOC 2 AOC
> 50% > >
AOC , AOC AOC
40% : Huck'®’ 77ug/L , 80% ,
AOC AOC
0% ~ 80% , 38%- ,
, AOC THMFP HAAFP
, 5 4.
) Br )
5 THMFP HAAFP Y/uge L'
HAAFP THMFP
DCAAFP TCAAFP HAAFP CHCBLFP CHBrCLFP CHBnCIFP THMFP
40.1 54.6 94.7 86.2 8.4 0 94. 6
37.5(6.5) 43.8(19.8)  81.3(14.1)  63.3(26.6) 6.8(19.0) 1.3(- ) 71.4(24.5)
21.5(42.7) 26.8(38.8)  48.3(40.6)  46.4(26.7) 5.3(22.1) 1(23.1) 52.7(26.2)
15.4(28.4)  14.4(46.3)  29.8(38.3) 38.6(16.8) 9.2(- 73.6) 4.9(- 390) 52.7(0.0)
25.1(- 63.0) 26.4(- 83.3) 51.5(- 72.8) 32.4(16.1) 7.8(15.2) 4.1(16.3) 44.3(15.3)
4.9(80.5) 5.4(79.5) 10.3(80.0)  26.5(18.2) 5.9(24.3) 2.5(39.0) 34.9(21.2)
1) /%
100
mHAAFP [ THMFP
50
€
W50 —
-
.|.H |
25 : =
ol |
i P+ e L 16 R HE N BrTE
4 HAAFP THMFP
,THM CHCL , , , THMFP
HAA HAAFP 24.5% 14.1%,
DOC . DOC THMs HAAs THM s 7,
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4
CHBnCIFP R
Br CHBnCI
, THMFP HAAFP
,  HAAFP
THMFP , THMFP HAAFP
, HAAs
THMs ,
DBPFP
HAAFP, 38.3%,
TTHMFP ,
CHBrCLFP CHBnCIFP
, ; CHCLFP,
HAAFP
. THM FP ,
HAAs , THMs
HAAFP
R 80.0%, THMFP
21.2%-
HAAFP
THMFP s
+
HAAFP THMFP
89%  65%.-
3
(1)
(2) UV254. DOC.

BDOC.AOC.THMFP HAAFP
95.1% + 92.5% + 98.4% . 85.8% .

63.1% 89.1%,

3
(3) -
50% ,  BDOC
UV254.DOC.AOC HAAFP
R ; TTHMEFP
; BDOC . -
, 60%
(4 ,
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