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Tab.2  Adsorption kinetic parameters
1 2
/mg-L" J/mg-g’
po 1 q./mg-g’ ki/h! R’ q./mg-g’ ky/g-mg'-h’! R’
0.10 0.699 0.770 0.220 0.9772 0.892 0.298 0 0.968 8
0.25 2.303 2.241 0.141 0.9913 2.648 0.059 8 0.993 4
0.50 4.610 4.468 0.152 0.995 5 5.232 0.033 4 0.9973
1.00 10.08 9.915 0.131 0.9855 11.93 0.0116 0.980 7
B- 0.10 0.698 0.806 0.168 0.992 4 1.177 0.106 0 0.990 4
B- 0.25 2.357 2410 0.094 0.993 5 3.145 0.027 1 0.996 8
B- 0.50 4.846 4.852 0.102 0.996 9 6.047 0.016 5 0.993 4
B- 1.00 9.289 9.721 0.069 7 0.9955 13.06 0.004 5 0.991 3
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Tab.3 Fitting parameters for various isotherm equations of dimethyl trisulfide and B-cyclocitral adsorbed by GAC
Freundlich Langmuir Temkin D-K
K/ 5 K./ a/  (Kilay)/ Kr/ ) qw/ E/ 5
mg- g’ n R X mg-g' g'mg! mg-g? X B L-mg’ R X mg-g" kJ-mol" R X

8.680 3.001 0.9877 0.162 6.502 20.85
B- 16.04 1.984 0.9919 0.174

12.65 6907 1.831

0.312 0.908 5 1.208
09709 0.629 0.859 62.60 0.9709 0.628

1.894 254.4 0.9597 0.533

6.638 6385 0.9371 0.831
11.27 4794 0.9674 0.704




B- 57
,pH  GAC ¢ 4 .
pH { 3
pH { 0 pH
2.0~4.0, GAC B-
4 GAC pH ¢ B-
Tab.4 pH and { potential during the adsorption onto GAC i 48 h 500 e L
pH 14 /mV
100 mg-L*  GAC 91%
2.04 2.00 10.1 1.1 96% B- °
4.01 4.16 -38.0 -41.0 B-
01 . 31. 31, .
Ry Freundlich
8.01 7.93 -45.6 -36.7 R? 09877 0.9919,
9.96 8.38 -41.1 -39.1 1 2
11.05 10.78 -54.6 -39.5
11.97 11.79 -54.7 -53.7 GAC B-
2.04 2.12 19.1 21.8 R*  0.968 8~0.996 9,
4.05 4.20 =252 -33.8 pH pH>10
6.09 6.17 -23.7 -24.5
7.03 7.03 332 -30.0 pH o B- pH 2~
B- 8.04 7.95 214 -27.1 13 .
9.93 9.24 -37.7 -40.2
10.98 10.63 -35.9 -39.9
12.03 11.71 -339 -49.2
12.97 1272 314 -52.3 [1] S B Watson. Cyanobacterial and eukaryotic algal odour compounds:
pH GAC . ,3- signals or by-products review of their biological activity [J].Phycologia,
2003,42:332-350.
5 ° [2] SC Tung, T F Lin, F C Yang, et al. Seasonal change and correlation
6 with environmental parameters for 2-MIB in Feng-Shen Reservoir
sl [J].Environmental Monitoring and Assessment,2008,145: 407-416.
[3] M Yang, ] W Yu, Z L Li, et al. Taihu Lake not to blame for Wuxi's
5 | % woes[J].Science,2008,319:158-162.
g 3r [4] F Juttner, B Hoflacher, Evidence of B-carotene 7,8(7',8") oxygenase
° 2t —— =R (B-cyclocitral, crocetindial generating) in Microcystis[J].Archives
1t —o— BT of Microbiology,1985,141:337-343.
ol o [5] L
o 2 4 6 o 8 10 12 1 ], 2007,27(11):1771-1777.
5 pH  GAC [6] JW Yu, Y M Zhao, M Yang, et al, Occurrence of odour-causing
Fig.5 The effect of initial pH on the deodour of GAC compounds in different source waters of China [J].Journal of Water
Supply Research and Technology-Aqua,2009,58:587-594.
5 f GAC [7] F Juttner. Characterization of Microcystis strains by alkyl sulfides
B- o GAC and B-cyclocitral[J].Z Naturforsch,1984,39¢:867-871.
5 [8] F Juttner, B Hoflacher. Evidence of B-carotene 7,8(7',8") oxygenase
pH 2~10 3.5~4.0 m g- g.1 (B-cyclocitral, crocetindial generating) in Microcystis[J].Archives
pH 12 5 mg- g“ i Graham ofMlcroblology,l985,l4.l:337-343.. .
) [9] G J Jones, W Korth. In-situ production of volatile odor compounds
AC MIB geosmin by river and reservoir phytoplankton populations in Australia [J].
pH=8.0 pH=5.9“7]o Water Science and Technology,1995,31:145-151.
pH<8 o [10] C C Young, I H Suffet, G Crozes, et al. Identification of a woody-
B_ pHZZ’\’ 13 hay odor-causing compound in a drinking water supply[J]. Water
R . ,3' Science and Technology,1999,40:273-278.

[11] P V Zimba, C Crimm. A synoptic survey of musty/muddy odor

metabolites and microcystin toxin occurrence and concentration in



58

southeastern USA channel catfish (Ictalurus punctatus Ralfinesque)
production ponds[J].Aquaculture,2003,218:81-87.

[12]J L Smith, G L Boyer, P V Zimba. A review of cyanobacterial odorous
and bioactive metabolites: impacts and management alternatives in
aquaculture[J].Aquaculture,2008,280:5-20.

[13] A Peter, U V Gunten. Oxidation kinetics of seleted taste and odor
compounds during ozonation of drinking water [J].Environmental
Science and Technology,2007,47:626-631.

[14] A M Dietrich, R C Hoehn, L C Dufresne, et al. Oxidation of odorous

37 6

chlorine dioxide[J].Water Science and Technology,1995,31:223-228.
[s) :
[J]. ,2008,29(6):1572-1557.

[16]J L Sotelo, G Ovejero, J A Delgado, et al. Comparison of adsorption
equilibrium and kinetics of four chlorinated organic from water
onto GAC[J].Water Research,2002,36:599-608.

[17] MR Graham, RS Summers, M R Simpson, etal. Modeling
equilibrium adsorption of 2-methylisoborneol and geosmin in
natural waters[J].Water Research, 2000,34:2291-2300.

and nonodorous algal metabolites by permanganate, chlorine, and

STUDY ON THE MECHANISM OF GRANULAR ACTIVATED CARBON TO ADSORB
DIMETHYL TRISULFIDE AND -CYCLOCITRAL

Cheng Yin', Gao Naiyun', Zhang Kejia', An Na', Rong WenLei?, Zhou ShengDong?
(1.State Key Laboratory of Pollution Conirol and Resource Reuse, Tongji University, Shanghai 200092, China;
2.Wuxt Water Supply General Company Wuxi 214031, China)

Abstract: dimethyl trisulfide and B-cyclocitral were two typical odorants in water, particularly related to algae and cyanobacteria. Granular activated
carbon (GAC) adsorption of dimethyl trisulfide or S-cyclocitral was studied from the standpoint of kinetics and equilibria. The results showed that the
GAC adsorption of dimethyl trisulfide or 8-cyclocitral was consistent with pseudo first-order and pseudo second-order kinetics models. Among the four
two-parameter isotherm models, Freundlich isotherm showed the best fitting with the equilibrium data, GAC had the biggest adsorption of dimethyl
trisulfide and B-cyclocitral. With the Freundlich isotherm, the GAC adsorption capacities for dimethyl trisulfide and B-cyclocitral were 8.680 and 16.04
L-mg, respectively, at an equilibrium concentration of 500 pg-L". The pH effects on GAC adsorption of dimethyl trisulfide and g-cyclocitral were
different. High pH>10 favored removal of dimethyl trisulfide, however, GAC adsorption of B-cyclocitral was not significantly influenced by pH=2~13.
Keywords: dimethyl trisulfide; 8-cyclocitral; granular activated carbon (GAC); odorant; adsorption
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EXPERIMENTAL STUDY ON ENHANCED REMOVAL OF PHOSPHORUS FROM EFFLUENTS IN
MUNICIPAL WASTEWATER TREATMENT PLANT BY CHEMICAL PRECIPITATION

Pan Lili', Wang Ling', Zheng Haijun? Lu Bosheng', Xu Weiyong'
(1.College of Biology and Environmental Engineering, Zhejiang University of Technology, Hangzhou 310032, Chinas

2. Environmental Protection Agency of Anji county, Anji 313300, China)
Abstract: The removal of Phosphorus by chemical coagulation was carried out for the A/O treatment water in a municipal sewage treatment plant
situated in the Taihu Lake Basin .The results showed that inorganic macromolecules coagulant PFS and PAC had a better effect on phosphorus removal
compared with other inorganic molecules coagulants. And phosphorus removal effect of iron-based coagulants was better than aluminum-salt coagulants.
Among the coagulants, phosphorus removal efficiency of PFS was best, PAC took the second place. When the coagulant dosage was 15 mg+L", the treated
wastewater TP was less than 0.5 mg-L". PFS and phosphorus molar ratio (as n(Fe*)/n(P)) was 1.25. PFS was an efficient coagulant with low dosage and
low cost. When coagulant combined with flocculant, coagulation aid action of the non-ionic PAM for PAC and ferric chloride coagulant was obviously.
Chemical phosphorus removal process can be a simple and effective method to reduce the phosphorus content of the end of the water in urban sewage
treatment plants.

Keywords: chemical phosphorus removal; advanced phosphorus removal in urban sewage; phosphorus removal coagulants; phosphorus removal process




