31 2 Vol.31 No.2

2010 2 ENVIRONMENTAL SCIENCE Feb. 2010
12 2 2 1= 2 2
1. 100124 2.
100063
3
2 46 8 10 mg/L. uv,,, SUVA UV,,/DOC

6 mg/L.  UV,, SUVA 54.4%  56.6% BOD,/COD BDOC ~ BDOC/

DOC 30% 360% 360%
X703. 1 A 0250-3301 2010 02-0363-05

Research on the Organic Biodegradability of Secondary Effluent Treated

by Ozonation
YANG An-ming' > CHANG Jiang® GAN Yi-ping’ PENG Yong-zhen' ZHANG Shu-jun’ MENG Chun-lin’

1. Key Laboratory of Beijing for Water Quality Science and Water Environmental Recovery Engineering Beijing University of
Technology Beijing 100124 China 2. Beijing Drainage Group Co. Ltd. Beijing 100063 China

Abstract The secondary effluent of three WWTPs was treated by ozonation to investigate organic biodegradability enhancement. The
bulk experimental method was used. Ozone adding dosage was controlled to be 2 4 6 8 10 mg/L by adjusting the adding time.
Results showed UV, and SUVA UV,;,/DOC decreased with the increasing of the ozone dosage. When ozone adding dosage was 6
mg/L UV, and SUVA decreased about 54. 4% and 56. 6% respectively while BOD;,/COD BDOC and BDOC/DOC were improved
above 30% 360% and 360% respectively. It could be concluded that suitable ozonation could improve the biodegradation of the
organic substances in the secondary effluent. The organic substance was analyzed by the excitation-emission matrix EEM to investigate
the variation regularity of organic matter changes of the ozoned and non-ozoned secondary effluent. The main organic substances of the
secondary effluent in the plant were aromatic protein like substances and humic substances ozone could significantly remove these types
of organic substance.

Key words ozone secondary effluent organic substance excitation-emission matrix EEM

17 18

excitation-emission matrix EEM

9~16

13 ~ 16
2009-03-31 2009-08-12
D07050601500000
PXM2008-014204-050843
1975 ~
E-mail anmyang@ sina. com
* E-mail pyz@ bjut. edu. cn



364 31

nm. 0.45 pm
excitation wavelength A Origin
emission wavelength A 1.2.2 BDOC
0.45 pm
o 500 mL
3 150 ~200 mL 600
mL 500 mL 500 mL
TOC DOC,
DOC 2 pm
5 mL 500 mL
! 20°C 28
1.1 d. 28 d 0.45 pm
1 . TOC
DOC 21 BDOC =DOC, -DOC,.
0Z-3G 1.2.3
350 mL/min 4.0 DOC Analytikjena
mg/ L KI . Multi N/T 2100 TOC/TN /
SL 0.45 pm
COD COD
5B-3 C COD BOD
UV, Thermal-r
2 4 6 8 10 mg/L.
2
2.1
[ ] 2.1.1 UV,,
- UVass
R
00 E 2 UV,,,
P 4 UV,
e = 254nm
O, RIH BRI
. .UV,
Fig. 1 Schematic diagram of ozone process
. 6 mg/L. UV,
1.2 A B C3
1.2.1 67.8% 68.4% 54.4%.
HITACHI F-7000 2.1.2 SUVA
150 W SUVA UV,,,/DOC
PMT 400 V DOC
10 nm NOM
120 nm/min. .SUVA

200 ~ 400 nm 260 ~ 500 nm 10 .3 A



2 365
0.14
—&— 5KITA
0.12 - —e— 15K B
—A— GKITC A
gol0f BOD,/COD B C
g
BN 0.08 BOD,/COD
BOD,/COD
0.06
0.04 - B C
0 2 4 6 8 10 6 mg/L. 8 mg/LL.  BOD,/COD
REBME/mgL!
2 UVys4
Fig.2 Influence of ozone dosage to the UV s, 0.45
—& FKITA
0401 —e— ¥k B
BC 3 SUVA 035 - voEKIC
0.30
a
SUVA 6 mg/L g o5
ABC3 g o02r
)
SUVA SUVA 67. 8% 0.15 -
68.4% 56.6% 0.10 -
0.05
0 1 Il 1 Il Il Il
0 2 4 6 8 10
REAHMNE/mgL?
4 BOD,/COD
Fig.4 Influence of ozone dosage to the BOD;/COD
2.1.4 BDOC
5 A BDOC
BDOC/DOC
REHIME/mgL! BDOC
. BDOC BDOC/DOC
3 SUVA
Fig.3 Influence of ozone dosage to the SUVA 0 mg/L
10 mg/L BDOC  0.62 mg/L 2.90 mg/L
2.1.3 BOD,/COD BDOC/DOC 8. 4% 39%
4 BOD,/COD
.BOD,/COD
6 mg/L ABC3 2.2
BOD,/COD 216% A
29.7% 320% . B BOD,/ 6 Flul ~ Flu5 5
COD B 2% Flul tryptophan-like
B BOD,/COD Flu2 soluble
27. 8% A C 8% 6% B microbial byproduct-like  Flu3
Flu4 Flu5
visible fulvic-like ~ UV fulvic-like .
A C .BOD,/COD



366 31
40 Flu5
IBDOC 140
35 —o—
o—BDOC/DOC 135
3.0
// 1 30
= 25 &8
S IRGR; 400
8 Q
5 20 H20 8
8 8 380
@ 15 H15 &
m
10k I:/ U 10 360
0.5 Hs el
0 I I | | | I 0 E 320
0 2 4 6 8 10 g Fius
REH N E/mgL! & 300
280 Flu3
5 Flu2
Fig.5 Influence of ozone dosage to the BDOC 260 4iii3
y Flud
240 Flul
220
/ E/E,
F, 1.
6  Flu3 Flu4  FluS 6
1 Flu3 Flu4 Fig. 6 3DEEM contours for secondary effluent before ozonation
1 /mg- L'
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