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Abstract; The influent and effluent quality and the sampling analysis along the process were
carried out for a tannery wastewater treatment plant and its downstream integrated wastewater treatment
plant. The results showed that the effluent NH; — N and TN concentrations of tannery wastewater
treatment plant were 77.32 mg/L and 160.93 mg/L, respectively. In the integrated wastewater treatment
plant, the effluent COD concentration was 106. 8 mg/L., most of which was hard to degrade; the effluent
TN concentration was 89.93 mg/L; COD and TN were the main indexes affecting the effluent quality to
reach the discharge standard. In a bench scale test, the nitrogen removal efficiency was substantially
increased when 500 mgCOD/L glucose carbon source was added, and the effluent TN concentration of the
integrated wastewater treatment plant was maintained below 15 mg/L. The secondary effluent of the
integrated wastewater treatment plant was treated using ozone, activated coke, and four-phase catalytic
oxidation. It was concluded that ozone had negligible effect on COD removal, but activated coke and
four-phase catalytic oxidation both reduced COD concentration below 50 mg/L. The cost of using four-
phase catalytic oxidation to remove 1 kg COD was 29% of the cost of using activated coke, and 49% of
the cost of using regeneration activated coke.
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Flow chart of tannery wastewater treatment plant and integrated wastewater treatment plant
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Tab.1 Influent and effluent quality of tannery wastewater treatment plant mg - L™
5iH COD BOD; SS NH, - N TN TP TCr s
) K| K | EEK | K | #k | K| BB | K | REK | K | K | K | B | K | R | K
1 A [1229.74241.77393. 12| 80.04| 751.29|156. 13|143.50|155.32253.71208.06| 0.53 | 0.39 | 3.49 | 1.03 | 9.40 | 4.04
2 H |1 006.62|171.86[307. 88| 49. 13| 455.52(127.59(131.23|126.01231. 14{169.66| 0.75 | 0.47 | 0.84 | 0.86 [14.70| 4.59
3 F |1 615.32B336.16/517.42114.03|1 118.39(168.39214. 84254.03389. 19340. 16| 1.61 | 0.47 | 3.20 | 0.76 (24.22 | 4.94
5 H |1431.130241.58448.48| 75.97|1 095.81|195.48225.06| 61.65375.29(143.54( 2.02 | 0.71 | 3.15 | 0.66 |27.63 | 3.65
6 H |1450.000253.03462. 11| 84.50| 817.24[227.93238.03| 12.64377.28| 76.36| 1.91 | 0.84 | 2.27 | 0.79 |35.19| 4.55
7 H | 953.77209.67318.17| 71.00] 638.06264.84|155.07 3.65245.03| 54.63| 1.72 | 0.62 | 2.37 | 0.74 |21.46 | 4.52
8 H | 580.54[170.23(186. 19| 52.77| 847.78|138. 15|121.81| 1.46|199.70| 60.47| 2.24 | 0.46 | 1.71 | 0.49 |15.92| 5.38
9 A | 485.13[172.40/163.07| 58.57| 338.33|159.33|157.30| 15.43R31.60[131.30| 3.22 [ 0.77 | 1.18 | 0.86 {12.19| 5.30
10 H | 842.77R41.10270.77| 78.06| 373.23(194.55200.77| 73.70325.61217.35| 2.43 | 1.46 | 2.40 | 1.64 [19.69 | 6. 10
11 A | 823.361245.29268.78| 78.03| 412.86|183.21|149.20| 61.08290.21(183.79| 2.80 | 1.85 | 2.41 | 1.19 {10.66 | 5.40
12 A | 608.19211.58200.29| 68.21| 368.71(142.26|133.06| 85.53292.94(184.87| 1.29 | 0.98 | 2.35 | 0.93 | 9.35|5.49
YI(E |1 002.420226.79321.48| 73.66| 656.11(177.99(169.99| 77.32291.97|160.93| 1.87 | 0.82 | 2.31 | 0.91 |18.22 | 4.91
R2 LRATFKEE KK
Tab.2 Influent and effluent quality of integrated wastewater treatment plant mg - L™
5K COD BOD, NH; -N TN 55 TCr TP
) i S S i S =< VS 7 S =< S I SO == S S =« S % SO - S 1% S = P8
1A | 375 95.0 179 13.1 |93.59 | 21.48 | 128.0 | 106.0 | 308 18 10.544 10.134 | 1.12 | 0.28
2H | 344 | 61.1 159 10.0 | 71.82 | 9.06 | 96.0 | 75.0 | 263 16 |0.388 | 0.119 | 1.26 | 0.29
3H | 523 |135.2 | 251 15.0 |163.00 | 75.97 | 208.0 | 165.0 | 289 20 |0.301 | 0.087 | 1.14 | 0.30
4 H | 531 |143.0 | 252 15.0 190.92 | 81.13 | 229.0 | 194.0 | 356 17 10.154 | 0.057 | 1.54 | 0.24
5H | 479 |128.5 223 14.0 | 60.82 | 7.45| 97.0 | 71.0 | 410 16 |0.200 | 0.055 | 1.08 | 0.22
6 H | 376 |119.5 180 13.1 | 27.09 | 1.35| 55.8 | 36.8 | 297 12 ] 0.158 | 0.037 | 1.04 | 0.29
7H | 338 |112.4 152 13.0 | 18.17 | 1.34 | 52.7 | 39.0| 270 14 0.13510.031 | 1.06 | 0.29
8 A | 337 80.0 159 11.0 | 17.79 | 1.19 | 45.2 | 30.6 | 256 10 |0.163 | 0.045 | 1.11 | 0.18
9H | 335 85.8 154 11.0 | 23.43 | 1.49 | 94.8 | 62.0 | 201 9 10.379 | 0.068 | 1.28 | 0.14
10 A | 452 | 91.1 212 15.0 | 56.78 | 6.10 | 133.2 | 106.9 | 323 10 |0.435]0.078 | 1.19 | 0.13
11 H | 465 |112.1 219 16.0 | 46.25 | 10.41 | 119.9 | 95.7 | 303 22 1 0.476 | 0.169 | 1.41 | 0.24
12 4 | 387 |117.5 176 16.0 | 73.60 | 11.08 | 110.2 | 97.6 | 190 39 10.529 | 0.260 | 1.02 | 0.44
WE | 412 |106.8 193 13.6 | 70.29 | 19.00 | 114.1 | 89.9 | 289 17 0.320 | 0.100 | 1.19 | 0.25

NFE 2 AT, £ 5 TG K AR B R KK o B AR,
€, 757K %} COD,BOD; SS NH; - N TN TP FI
TCr (34 2 (R 243 K 74. 1% .92. 9% 94. 1% .
72.9% 21.2% .78. 8% F1 70. 5% , BOD,/COD Fi
BOD, /TN 4EY(E 43 51124 0. 47 F10.59, kKRR 54
DABE LA K . /K COD \NH, - N 1 TN ¥
BERSER 4332k 106. 8 .19.00 F189.9 mg/L,

25 1 ,NH, — N TN 1S 2 5 0 ] 45 1 K Ak 3
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SERC LR 1 K AL T 7K K B3k br i) 225
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P EE (A&l 2.3 o) (DO ¥k FEF pH (B A7 45
D, A5 I P K A 38T i At L G At ) DO -3
WREEAY A 0. 12 F1 1. 86 mg/L, 17K pH {H 4 8.5,
ZRE T/ IR B A0 47 8 Y DO - Yk B2 43
0,17 F12.5 mg/L, 37K pH {EK7. 61,
Tl K AL B R K COD iR COD #e i
435k 2 450 mg/L 1 1 024 mg/L, 237 Ak ¥ 5
3 5IFEE] 1610 mg/L F1489 mg/L., 73 Jit R i 9
A PR COD R i A COD A — 5 1 Bl 5
LA IS COD R fEAS COD ¥k B 43| i A1 37T
W H K 558 mg/ L Fll 357 meg/L (&%) 271 mg/L
260 mg/L, A F B0 51. 4% 1 27.2% . %
AL FE S TP i ¥E /K Y 48. 6 mg/L [ 3.6 mg/L,
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Fig.3  Change of pollutants along process of integrated
wastewater treatment plant
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Fig.4  Nitrogen removal with adding carbon source
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