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Abstract: The service area of a wastewater treatment plant ( treatment capacity of 20 x 10* m*/d)
in a large comprehensive chemical park in Zhejiang Province covers both the industrial park and urban
residential area. Before upgrading, the percentage of industrial wastewater in the influent of the plant is
about 54% . The effluent quality need to meet the first degree criteria specified in Integrated Wastewater
Discharge Standard ( GB 8978 - 1996), and the tail water is discharged into Hangzhou Bay. In the
upgrading project, the overall scheme of separate collection and treatment of the domestic sewage and
industrial wastewater was determined. The existing treatment process was split and transformed into two
independent treatment processes with the treatment capacity of both 10 x 10* m*/d. One process was used
for domestic sewage upgrading. The upgraded plan was to add a fiber rotary filter on the basis of the
existing secondary biochemical treatment and high-efficiency sedimentation tank, in which the effluent
quality reached the first level A criteria specified in Discharge Standard of Pollutants for Municipal
Wastewater Treatment Plant ( GB 18918 —2002). Another process was used for industrial wastewater
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upgrading treatment. The transformation scheme was to add a process of catalytic Fenton and activated

carbon adsorption on the basis of the current process of flocculation and sedimentation, hydrolysis

acidification and secondary biochemical treatment, and the effluent quality reached the first degree
criteria specified in Integrated Wastewater Discharge Standard (GB 8978 —1996) (COD <80 mg/L).

The newly built facilities for upgrading covered a footprint area of 2. 87 hm’, all of which were made use

of the open space in the plant. After the upgrading, the two processes run well, and the effluent quality

is stable and reaches the national discharge standard. The investments of the domestic sewage and

industrial wastewater upgrading projects are approximately 117 yuan/m’ and 1 920 yuan/m’, and the

operating costs are increased by 0.08 yuan/m’ and 3.48 yuan/m’ on the original basis, respectively.
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Fig. 1 Flow chart of current sewage treatment process
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Tab.1 Actual influent and effluent quality of WWTP before
upgrading mg - L7
S BOD; COD SS NH; - N TP
KKK KK ALK K 3K | Ak
1 H |119] 13 |424| 87 |221| 21 |29.7|1.3 |5.66|0.23
2 A |107]| 13 |352| 77 |203| 20 |27.5|1.4|5.85]0.32
3 H |125| 14 |431| 86 |221| 20 |30.8|1.0|5.50|0.31
4 F |128| 15 |434| 87 |221| 20 |33.4|1.7 |5.39|0.28
5H |127] 15 |433| 88 |222| 20 |35.1]0.9|5.49|0.33
6 H |124| 15 |422| 86 |223| 20 |30.7|0.3|5.39/0.30
7 H [123] 14 |416| 86 |223| 20 |29.3|0.4 |5.59|0.40
8 H |124]13 41982 |223|20 |31.6/0.5|5.58|0.44
9 H |117| 13 |402]| 83 |236| 20 |36.8|0.4|5.41]0.42
10 4 [113| 13 |380| 82 |235| 20 (31.4/0.3 |5.02|0.27
11 A 392| 84 |240| 17 36.1]0.8 |5.13]0.42
12 /] |109| 13 |382| 84 |233| 16 |33.4/0.9 [4.98|0.41
85%
(RE 126 | 15 |455|94 |320| 19 | 42 |1.1(7.67|0.48
93% 131| 16 |486| 98 |397 |20 | 49 |3.3(9.31/0.51
IRIEE
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Tab.2 Design influent and effluent quality of domestic sewage

mg * L'
I H COD |BODg | SS TN |NH; -N| TP
Ik 350 150 | 300 45 35 6
HK 50 10 10 15 5(8) 0.5

£33 ITeEKIEITH HkKR

Tab.3  Design influent and effluent quality of industrial

wastewater mg * L™
i [ COD | BOD; | SS | NH; -N | @fiph
#EK 500 85 400 44 10
K 80 20 70 15 0.5
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Fig.2  Flow chart of separate treatment of domestic sewage and industrial wastewater
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Fig.3  Fenton pilot test device
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Fig.4 Flow chart of Fenton pilot test device
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Fig.5 General layout of the WWTP after upgrading
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A TG KA PREARAR T (A% DA B S 2T 4
SERLUEM . YRR AR B 1 RS 2 A, REAR NI
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%), 54 0=90 m’/h,H =200 kPa,
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Tab.4 Water capacity and influent and effluent quality of domestic sewage after upgrading

5OH COD/ BOD,/ Ss/ TN/ NH, - N/ TP/ H 357k 7/
* (mg-L™") | (mg-L7") | (mg-L") | (mg-L™") | (mg-L7") | (mg-L") [(10°m’-d™")

] 138 66 73.9 20.6 17.9 2.65

6H = K 10.0
ok 15.4 3.0 6 8.15 0.195 0.136
1 124 77 67.2 2.7 18.9 2.69

7H = K 10.3
7k 16.0 3.0 6 8.30 0.297 0.126

$ HEK 140 74 76.0 30.9 26.1 3.55 0
Kk 15.6 3.0 6 9.66 0.254 0.156 '

o 5 HEk 129 68 68.0 29.19 23.5 3.11 o5
Hk 13.7 2.0 5 8.84 0.245 0.147 '
] 135 71 62.0 38.9 31.6 3.69

107 = K 8.8
Hk 17.5 3.0 6 11.0 0.235 0.137
HEk 151 76 60.2 36.8 30.2 3.94

1A 8.7
ik 17.6 3.0 6 9.90 0.251 0.143
1 154 78 57.0 33.51 27.1 3.2

2H = K 8.8
ik 19.0 3.0 6 9.41 0.228 0.101
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Tab.5 Water capacity and effluent quality of industrial wastewater after upgrading
i CcoDn/ BOD,/ SS/ NH, - N/ i E N H ¥k it/
A (mg'Lfl) (mg-L_') (mg'Lfl) (mg-L_]) (mg'Lfl) (104m3'd71)
ik 143 47 3.44 2.07
6 fi K 9.5
K 65.0 10.0 17 1.91 0. 155
it 130 68 3.71 2.90
7H K 9.6
HK 59.4 10.0 20 1.51 0. 151
ein 138 68 2.51 2.12
8 fi 2K 8.7
Hk 61.8 9.0 21 1.60 0.170
iin 124 57 1.74 1.87
9 f EK 9.3
HK 55.9 10.0 19 1.14 0.135
ik 141 49 1.48 1.70
10 A s 9.1
HK 64.5 11.0 19 1.00 0.128
ik 138 46 1.45 1.49
1A K 9.6
K 65.1 11.0 18 0.94 0.113
ein 158 44 1.83 1.29
12 A K 10.4
HK 66.4 10.0 17 1.17 0.108
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