2015 34(1): 64-67 74

Water Purification Technology

1 1 2
(1. 214200; 2.
UV254
Mn®* 0.75 mg/L -
- ( 0,-BAC)

© X703 : B : 1009-06177(2015) 01-0064-05

DOI:10.15890/j.cnki.jsjs.2015.01.015

200092)
Mn®* .pH -
Mn** ‘ Mn**
 pH
(UVys)

Experiment of Combined Processes of Ozone-Biological Activated Carbon ( O;-BAC) for

Humic Acid Removal

Xu Yaqun' Shen Jinping' Gao Naiyun’ Tan Guojun'
(1. Yixing City Water Affairs Group Yixing 214200 China;

Zhang Zhengde'

Dai Qi'

2. Pollution Control and Resource Reuse State Key Laboratory Tongji University Shanghai 200092 China)

Abstract The effect of initial concentration of humic acid Mn

concentration pH and conventional treatment on effluent quality of

ozone-biological activated carbon ( O;-BAC) was studied in the selection of UV, as a characterization of humic acid concentration.

The results show that the removal of humic acid by O,-BAC process is a combination of the ozone decomposition activated carbon

adsorption and biodegradation. The removal efficiency of humic acid in effluent decreases with the increase of initial concentration of

humic acid. The presence of Mn’* in raw water contributes to the catalytic oxidation of O,; when Mn** dosage is 0. 75 mg/L the

removal efficiency of humic acid by O;-BAC reaches the maximum. Higher pH as well as pre-coagulation and sedimentation both favor

to the removal efficiency of humic acid by O;-BAC.
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0 0 4.24 19.5 17.34 79.8 0.16 0.7 20.74
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1
1 ~3kDa 3 ~10 kDa O0,-BAC
0,
8
. 0,-BAC
9
2.2 Mn**
20 mg/L 5 Mn?* 0;BAC
Mn2* 0.25.0.5.0.75 Fig.5 Removal Efficiency of Humic Acid by O;-BAC Process at
Different Manganese lon Concentrations
1 mg/Lo pH  7.5.0; 1.5 mg/
L ¢ min Mn®* Mn** 1
0,-BAC 5 mg/L  O;-BAC o
. Mn** 0,
5 0,-BAC Mn** O,
Mn?>* s Mn®* 2.
0.25 mg/L 0.75 mg/L 0,BAC

Mn’* +0, +2H"——Mn'" +0, +H,0 (1)



WATER PURIFICATION TECHNOLOGY

Vol. 34 No.1 2015
February 25th 2015

Mn4+
OH .

MnO, + H,0 ==MnO, —-OH™ +H" (2)
Mn** OH"
0, OH"
OH -

MnO,

MnO, - OH™ + 0,==Mn0, ~OH * + * 0, -

(3)
MnO, -OH « + M—P (4)
M p o
0,/Mn’"
Mn®*
03 ° (1) -
(4) Mn®* O, 0.5
5 Mn®* 0.75 mg/L
79. 5%
Mn** OH -
0.75 mg/L Mn”* 0,
o, 1.46 mg/L.  Mn**
0.514 o
2.3 pH HA
20 mg/L
pH 3.0.7.5 10.0 O, 1.5 mg/
L ¢ min pH  0;BAC
6 o
6 pH  0;BAC

Fig 6 Removal Efficiency of Humic Acid by O;-BAC
Process at Different pH

6 pH 3.0.7.5 10.0

4.1% 47.2% 64.8% -

0, OH -

23

o

0, + OH-——0, + HO, ™ -

(5)
0, +HO, —— <« HO, + « O, " (6)
*0, +H"™—— « HO, (7)
(8)

- HO,—— + OH + 0,
(5) ~(8) OH™ O,

pH OH" 0,
OH -

2.4 HA
0,-BAC

20 mg/L

30 NTU 20 40 mg/L
BAC
0;BAC 7 o

7

Fig.7 Effect of Different Coagulants and Dosages on
Removal Efficiency of Humic Acid

40 mg/L

79.1%  76.4%;
( 74 )

49.6%



Vol.34 No.1 2015

10 Gujer W Henze M Mino T et al. Activated Sludge Model NO. 3 21 N
J . Wat. Sci. Tech. 1999 39(1): 183184. I 2001 17(10): 613.
11 Sehutze M Butler D Beck M B. Modelling simulation and 22 ( ASM2)
control of urban wastewater systems M . London: Sprinaer D . : 2004.
2002. 23 I
12 2000 18(1): 3133.
J. 2004 20(5): 21=23. 24 PLC  DCS
13 J I 2007 12(2): 44-47.
2002 21(6): 521-527. 25 .FCS DCS  PLC J . 2006 34
14 (2): 65.
J. 2000 26(8): 1549. 26 J.
15 . ASM 3 2007 10(7) : 69.
I 2002 18( 12): 68470. 27 J.
16 . COD 2004 20(3): 25-27.
J. 2002 22(4): 448-453. 28 .SCADA J.
17 . EFoR J . 2003 24(10) : 50-53.
1998 14(5): 1548. 29 J.
18 J 2004 24(2): 4648.
2002 21(5): 278-281. 30
19 . NO.1  “SSsp 7 D . : 2006.
J . 1996 12 31 J.
(3): 6673. 2006 22(20) : 61-65.
20 32 I
J. 2001 17(8): 18=22. 2005 31(8): 125.
( 67 ) .
0,-BAC
. 0,-BAC ! - I
2002 18(3): 18=22.
2 Rivasa] Rodrigueza E Fernando ] et al. Homogeneous catalyzed
03_ ozonation of simiazine: Effect of Mn( II) and Fe(I) J . Journal of
BAC 0,BAC Environmental Science and Health-Part B Pesticides  Food
0 Contaminants and Agricultural Wastes 2001 36(3) : 317-330.
3
3 J. 2004 24(3): 322335.
4
0,-BAC 0s A M . : 2011.
o O4 5
J. 2006 22(1): 1347.
6 - J .
2003 21(2): 1145.
’ 7 BAC
0,BAC J. 2006 22(17) : 1823.
X an * 8 Amy GL Sierka RA Bedessem J. Molecular size distribution of
Mn2* 03 dissolved organic matter J . Journal of AWWA 1992 84(6):
67-65.
9 -
0.75 mg/L.  O,-BAC .
J. 2005 21(3): 1246.
. pH - 0,- 10 M .
BAC 2005.



