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An Example of Tannery Wastewater Treatment Upgrading Project
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(1. Henan Zhengda Environmental Technology & Consulting Co. Lid., Zhengzhou 450000,
China; 2. Zhengzhou University Environmental Technology Consulting Engineering Co. Lid. ,
Zhengzhou 450000, China)
Abstract: The design capacity of a tannery wastewater treatment project in Henan Province is 1X
10* m’/d, and the combined process of primary sedimentation, physicochemical reaction sedimentation,
anaerobic baffled reactor, and oxidation ditch was used. Due to the change of wastewater quality and
discharge standard from indirect emissions to direct emissions, the original treatment process needs to be
transformed. The pretreatment of Fenton oxidation is added for high phosphorus wastewater, the anoxic/
aerobic process and enhanced nitrogen removal are added for wastewater containing sulfur and
degreasing, and two-stage Fenton oxidation advanced treatment process are added at the end. The
operation results of a year indicate that even if the influent quality fluctuated greatly, the average removal
rates of COD, TP, NH,~N and TN by the modified advanced treatment process reached 89.0%, 94.4%,
28.4%, 23.3%, respectively, and the main indicators of effluent could reach the first level A criteria of
Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant (GB 18918-2002). The

investment of renovation is 57 million yuan, and the comprehensive operating cost is 9.4 yuan/m’.

Key words: tannery wastewater; upgrading and reconstruction; Fenton oxidation

BIS1EE: K5 E-mail: chentao7627@126.com

- 144 -



www. cnww 1985. com

KB EF R FE I T4 BRI AF I AR 54

%3945 %10 #

T g 8 Bz I AR & — ZE A 47 I T 700 7
g R B B RE T RN A AR P PEF RO
. GBI DY 22 S FE 4 S B AR BRI T A K B
HK AR Al R R A T B IR R
B ETRR E BRI AR e SRk 24 )
HAMEE K BAKBUK ISR SO S A8 =
W R A 0 S5 R A i LM A B 5 VR A L
- S
1 R B ML

2012 4% Al Be B B 1 — JE AL FEALRE A 1%
10 m/d (75 K AL B, 5 7K Ab S HE A SR SR IX 57K
AP 2018 4R, il TR T2 TR A I I i ik
KK TR IR AR, AT A B T2 B A B TG e HE bR
HEEOR

AW PE R FEREE O T RN E TG KL
Ak S KR R, T TR AL TS KT N AR AL B
QR Iy AR BLHE, B v Hh B 5 X5 K A 3R 9l
EARIESR AR 2 CHURLTS K b BE 45 B HE i o 1)
(GB 18918—2002) i) A bxifi. ¥ T2 %
W 32 P 78 S A LB (IO 3 PP R S Pl i 5 Y
Tk R Ml ) W, DA A B T2 JE ik L RS K b K
AU, SHEE TP R . @& BUE KRS 55,
H ARV B AL 3, 36 2 K AR A R G A
s , KA BB IEAR .
2 HHARKR AKERLLRAE

B I AOK B BRI 1,

R RITEKKER KESHEM AR
Tab.1 Design influent quality and quantity and

wastewater discharge standards

oy CoD/ NN/ TP/ | TN/
5 _
i H . | (mg: | (mge |(mg-| pH
(m’-d™) (mg-L™")
IL™) L) | L)
N 4 000~ 100~
EBEEK | 2000 30 50 | 7~9
6 000 150
RN 8 000~ 200~
1 000 120~300| 6 11~12
%K 11 000 400
4 000~
254 ) 7 000 35  [10~20] 60 | 7~9
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BUHERCbR 50 5(8) | 05 | 15 | 6~9
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Fig.1 Flow chart of upgrading and reconstruction process

of wastewater treatment
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WA % 25 80 m®, HRT=57. 8 min; JJLTE M1 JH & i
3, R K S 47 0. 54 m¥(m?-h) , PLFERTE] 4. 6 h;
WAGENBFEIL 3 & CEFCERL & HEJe 2R 2
o JHRR MR R K pH N 4~5 BN i B0 253
FI PAM, H R4 IN NaOH #2558 pH Ky 6~9., VLTEM:
K H FE AR L

3.2.2 & JUiNE KK AL BE R S (1 000 mP/d)

O  2#tE I SRR LR, 1, A R
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WoKIER AR 2 6 5 HE 26,

Q@ Wi, BIIR S, 18, AR L 225
m*, HRT=5.4 h, K& B RS, B E3
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Tab.2 Operation data of COD of the wastewater treatment plant in 2021

15 (34 5), FRRE S EIG TR 4 5 UL 2%
BH4E,
4 EFRBITRREZIHH

ZIH T 2019 4E @ SO A IB 1T, T4k,
15K SEBR AL K R 6 550~10 179 m*/d, SEH) K
8 791 m/d, LA 2021 4F 2 4F iz 17 5 (1 34918, 4 1
b A A BOK BB TR T 5K R, Bk
IR TR IR T AR WL £ ) BT 4 B T Lot
X} COD NH,=N TP TN () 2R, Bk 5l an
2~5 7R o

mg- L

A KT | BB KT | EER BRI | B BIRIE | LA RKTIN | ZRAIEKTIAL | ZEE KA | GEETEKIER
i) N S >
REBRPEK | AbBEHK | K RARBRPEK | K FRANEEH K | AbEEHEK Hi K AL PR 7K JE b PR H 7K
1 2960 532 8 080 285 6010 3200 192 25
2 2430 720 5750 347 4280 2150 240 28
3 4 300 594 8 150 466 4020 2770 208 24
4 4530 786 9 850 525 4610 3430 216 25
5 5590 877 10 500 567 4760 3470 225 24
6 4940 751 10 600 538 3980 2980 244 23
7 5020 741 10 600 428 4180 3920 224 22
8 6240 870 10 000 574 4300 3990 201 21
9 6 500 834 10 800 559 4310 4280 204 22
10 7260 918 10 200 460 4320 3960 230 25
11 4750 892 10 800 362 4790 4010 241 29
12 5 890 1150 9470 385 4270 3 800 253 27

FH 2 2 AT Dl L 3 i S As %2 7K i COD %
B, 50 5h 2 430~7 260 .5 750~10 800 mg/L; 45
B K COD W ST /N, 44 4 485 mg/L; @
F3 2021 £ 55 KA NH,-N iE47H04E

TR SR S I R K T AL B R 2 IR KR JEE A B
Xt COD 1) - 34 2= [ 2 3 51 3k 3] 83. 1% . 95. 2% .
89. 0%.

Tab.3 Operation data of NH,—N of the wastewater treatment plant in 2021 mg- L™
A R K T | B BRBOK T | S BRI | AR JBARBK | SRR BRI | ZREBKT | LEEBOKAE | SRR
vl

ARPRBEK | ARBRHK | KTRALPRPEK | FUARERH K PR | ARFRIGOK | ARARIRH K | BEAL B K
1 32 24 199 96 40 31 7.3 4.6
2 39 28 171 86 70 40 11 4.7
3 46 33 124 84 74 42 8.7 4.9
4 38 26 208 82 65 37 1.6 1.2
5 35 27 211 82 72 38 2.0 1.8
6 40 31 202 104 90 64 2.0 1.8
7 38 33 165 93 88 74 2.5 1.8
8 45 39 253 94 88 73 1.8 1.7
9 35 27 192 91 87 75 1.6 1.2
10 35 25 190 71 88 72 2.0 1.5
11 46 36 135 64 87 70 1.9 1.3
12 32 26 133 98 84 65 2.8 1.6
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M1 3 ATH: OB JBIE K NH-NR R H BRI K Uik 31 0% 255 B K TR 2 Ak 31 % NH,—-N

W sh B, SR HABSE K 1. 4~7. 9% s Qi 8 L & B

R4 2021 5K TPIEITE R

B3 R R 91 R 23. 6% .50. 3% .28. 4%

Tab.4 Operation data of TP of the wastewater treatment plant in 2021 mg- L'

A FRRROK TR | FBREOKT | AR BIRE | S BIEEOK | ZRE KT | LREBOKE | LRE KA | LRE KR

ARBEFEAK | ARBEHUK | KTUAREIEEK | BUGEEHOK | AREEHEK | ARBEHDK | ARARBEHIK | BEARFRHIK
1 113 17 8.7 6.4 40 21 7.7 0.41
2 77 17 6.9 5.3 22 18 7.5 0.40
3 104 15 5.8 3.7 23 20 8.8 0.43
4 109 28 8.2 4.1 30 20 7.5 0.47
5 112 37 15 7.1 43 30 8.4 0.40
6 109 33 12 6.7 25 21 9.5 0.43
7 112 33 11 6.0 20 16 5.8 0.35
8 97 30 7.7 5.6 21 14 5.0 0.27
9 111 31 7.9 6.1 19 15 4.9 0.26
10 143 29 7.8 5.0 17 15 4.6 0.29
11 137 28 7.1 6.2 18 14 4.8 0.33
12 120 34 7.6 5.6 16 15 5.9 0.39

r 26 4 AT 0. R K TP SE1 4 112, 1 mg/L,
ZTAL PR N A AR AR BRI P-4 8 6. 7 mg/L, £ TR FE Ak

F5 2021 5k BT TNZITHIRE

BG40 0. 37 mg/L; WAL PR 256 R K R AL $H
X TP R34 2 B 2R 53 5 R 75. 2% 94 4%,

Tab.5 Operation data of TN of the wastewater treatment plant in 2021 mg- L™
A FBEROKT | B BEBOKT | SR BIRIR | SR JBARIBKTI | LRE KT | LRE BRI | LRERIKAE | LRE KR
SFRBEAK | ARFRIK | K IRAR K PUBLIIPIN APRBEK | AbIERHIK | fRAbFRH K | ALK
1 50 31 447 121 93 64 21 15
2 57 35 286 113 100 80 20 14
3 65 40 229 98 90 76 11 9
4 49 32 469 108 93 80 14 11
5 52 33 364 99 106 84 13 10
6 58 42 421 125 101 85 12
7 56 40 372 121 105 85 12
8 66 47 418 123 98 77 11 10
9 52 34 376 119 112 73 19 14
10 52 31 461 102 95 66 16 11
11 60 43 305 85 99 78 12 10
12 55 32 315 128 89 61 10 8
M 5 TR O F B BRI K TN AR, 9859 Jo/m® i5 A E 2 0. 4 Jo/m’ . FEBITAR
Y54 371. 8 mg/L, & TAL S F- 124 111. 7 mg/L; @) SEEIT

T 8 T B R K A B R VR A BT TN Y
2 F2 R A1 9 M 68. 9% . 34. 7% . 23. 3%, i M K
TNF-14 10. 8 mg/L.

ZAR bR TR S 5 700 Tt HikE
T2 A9, 4 Jo/m’, Hi . AT.2% 0. 4 Jo/m’, HL 3%
2.7 Jo/m®, 25 7 (BUEUK B R 4k B IR R Bl 55 )

@O YA T LA BRRCR R
BT AR

@ TR KRS, B A N2y o
i B IR K, 3 R e N 24 4, kiR 2%

@ R TR BCE T, AR
P P
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K A 3 TR DA A 4 v W I 7K B N Fenton 480 Ak T
SEFRTZ0 & SRR K3 I A/0 T20 s Ak A5
A K PTG Fenton EALIR AL HE T-25 0 % T /%
VR 5700 T30, LA s TR N 9. 4 JT/m’,

@ R HE AR B i sh K, e e i IR B Ak
BT 20 COD TP = A A B T2 L bR R 51 ik
£ 89. 0% .94. 4% .28. 4% .23. 3%, H /K FE 55
& b 1T 38 B O B TS K AL BT G W HE R o)
(GB 18918—2002) i) —&% A bk .
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