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Application of Dissolved Air Flotation and Ozone Catalytic Oxidation Process in

the Upgrading and Reconstruction of a WWTP in an Industrial Park

CHENG Ming-tao, ZHANG Wan-li
(Huaxin Design Group Co. Ltd., Wuxi 214072, China)

Abstract: A WWTP in an industrial park with designed capacity of 4.5%X10* m*/d in southern
Jiangsu was upgraded and reconstructed according to Discharge Standard of Main Water Pollutants for
Municipal Wastewater Treatment Plant & Key Industries of Taihu Area (DB 32/1072-2018). Tt was faced
with the problems such as higher requirement of effluent quality, complicated influent quality, limited
option of available sewage treatment process, lack of construction land. Dissolved air flotation and ozone
catalytic ozonation are used to further treat the effluent of secondary sedimentation tank based on current
water quality analysis and confirmatory test. The effluent quality reaches the new design standard stably.
After the transformation, the new process consists of coarse grid and inlet pump house, fine grid and
cyclone settling tank, equalization tank, biochemical pond, secondary sedimentation tank, high speed
flotation tank, ozone catalytic oxidation pond. The total investment of the project is 66.370 8 million yuan,

and the total treatment cost is increased by 0.552 yuan/m’.
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Fig.1 Flow chart of current sewage treatment process
H7K COD NH,-N TN TP HE R PATCR MM X 2 3RAFEE T LU W5 #H T
WAATS KA BT R Tl AT EZ RS R 2.1 RAREUERT SRR  H kKR

JiBRAE ) (DB 32/1072—2007) 1 % 3 A5 #E , BOD, . SS )T BARGE T (2018 4 1 H—20194F 6 )5
Z LI (A28 Tl 3= 220K 05 3 W HE bs o ) Pt ACOK B L2 2.
(DB 32/939—2006) HF & 2 bR ifE . 15 6 K FH 1 ¥k RO RIREUEETIS K AOIR] T SERRBE | kK R
45+ 15 T K ML K 2 5 K R <80% 5 Ahizs A& Tab.2 Actual influent and effluent quality of the
PRV E KK R 25 1 WWTP before upgrading and reconstruction
mg- L™
1 IR 1
e ® ; ’f**"f”;”“ Hj*;k ’fﬂ ) . T TAOKR
ab. urrent design influent and effluent qua 1ti' 2/ COD |NH,-N| SS [ TN |COD|NH,—N| 85 | TN
mg-L 5 R | 378 | 23.6 [292( 32| 64 | 1.68 |49 |14.84
TUH | HEK [Btk P ThRHE 28 Fe/ME| 114 | 55 |49|11] 41 | 0.10 | 9 | 5.80
COD | 400 80 | (ke Il X IS K b TR T R FEIME | 227 | 124 [141]19] 50 | 0.30 |27 9.08
NH,-N 40 5 T AT EEE kIS Yy 2019 |BKAE| 402 | 27.5 349/ 33| 63 | 1.10 |44 [11.50
™ 45 15 HERBRAE) (DB 32/1072— 1A [f/ME| 137 | 7.5 [51]13| 40 | 0.12 | 5 | 3.00
TP ) 05 2007) H 3 3 bRifE —6 1 |5 fi| 279 | 159 18822 51 | 041 [24]7.63
BOD; 120 20 |TEAECIESE Tl 2K TR (DB%@?%%T\—Y%Ols) 50 | 4(6) |10 (g)
PR (08 32039 T35 (RS AT 15 4
SS 300 70 2006 2 AR LI Y5 7] 15 4%
LESELL HOPRIEY (DB 32/4440—2022)% 1 | 40 | 3(5) |10 (1(2))
Bt 2 R I 3th DX SRR Y5 K Ab BT R o S ATk B % brif
K 5 e HE R FRAE ) (DB 32/1072—2018) [ 4% £ T 20184EHRIE T COD NH,-N SS TN kbR 43 51
s o . 436.71%.99.03% .19.15% .98.33%,20194F 1 7 —6
92]%5,1%/57kf%/z§(ﬂﬁﬁ%ﬁ%/ﬁ5ﬁtﬂ7J<7J<DﬁE"JE J#ikRUE TR COD  NH,-N . SS TN 13557 %43 31
SR AT AR O 39.519%.98.54% .21.03% .98.64%
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Tab.3 Results of confirmatory pilot test 1#

ity | SRR IR R 8
ik | Klme-1-) ﬂﬁzﬁtﬁﬂ(/ 1'%%3/?9’% s/ [
(mg-L")  |¥EBRRI% (mg- | b

SS [coD| Ss | cop coD L)
1 494554263338 | 3899 30.7 [1.42
2 522522251 (356 31.80 28.1 |1.69
3 1470603 | 240 [ 329 | 4544 33.1 [1.21
4 |520(57.1] 225|376 | 3415 263 [1.35
5 476|496 248 | 31.7 |  36.09 27.6 |1.54
6 |46.8 568|282 | 324 | 4296 282 |1.16
S| 49.2 | 552 | 25.2 | 34.0 | 38.24 29.0 |1.39
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Tab.4 Results of confirmatory pilot test 2#

| RS EIRATRRY | o e e B K amg - L) S L B e e | S AL
Ui (mg-L7") i/ (mg- [BMEL
sS COD sS COD COD L

1 67.2 85.2 38.4 54.9 35.56 57.3 1.89
2 73.4 80.4 33.1 49.5 38.43 59.6 1.93
3 71.3 86.3 36.9 48.2 44.15 65.3 1.71
4 87.2 93.2 39.2 53.3 42.81 73.2 1.83
5 79.3 91.0 41.1 48.5 46.70 80.1 1.88

SEIE 75.7 87.2 37.7 50.9 41.53 67.1 1.85
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Tab.5 Results of confirmatory pilot test 3#

otk | RipeRe e | RAEEER | IEiRmA T g LA A S
ikl (mg-L™") K N(mg- L") H K (mg- L) W) F=BRRI1% B COD LR %/% w/(mg- | B
SS COD SS COD COD SS COD - L)
1 45.6 59.7 2.8 43.6 27.7 93.86 26.97 36.47 18.2 1.14
2 29.3 58.5 5.2 39.2 24.8 82.25 32.99 36.73 18.4 1.28
3 31.6 61.1 3.5 45.2 27.2 88.92 26.02 39.82 21.2 1.18
4 35.6 70.3 2.9 48.8 27.0 91.85 30.58 44.67 21.6 0.99
5 57.4 52.6 3.3 434 26.2 94.25 17.49 39.63 18.3 1.06
6 33.7 57.4 6.1 47.8 29.4 81.90 16.72 38.49 23.5 1.28
7 53.4 55.4 6.6 46.8 25.4 87.64 15.52 45.73 25.0 1.17
8 46.3 69.4 7.4 44.1 25.6 84.02 36.46 41.95 21.0 1.14
9 34.2 58.6 2.6 45.3 29.2 92.40 22.70 35.54 19.8 1.23
10 62.1 61.2 2.5 46.2 332 95.97 24.51 28.14 14.3 1.10
SEEE] 429 60.4 4.3 45.0 27.6 89.31 25.00 38.72 20.1 1.16
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Tab.7 Actual influent and effluent quality after

upgrading and reconstruction from January to May
in 2022 mg- L™

WiH COD [NH,-N| TP | SS | TN

I KH | 267.00 | 14.10 | 1.98 | 159.00 |22.59
fe/ME | 73.80|  8.15 | 0.95| 46.00 [15.21
EH4MH | 152.08 | 10.79 | 1.37 | 93.39 |18.02

HEK K B

AR | 63.43] 1.78 | 0.53| 53.26 |12.83
fe/ME | 38271 0.12 |0.16| 12.71| 6.22

Z Ut K

IK 5
T | 5192 036 | 031 2414 841
R R | 47.64] 071 [0.09| 9.00|11.29
KK
F/ME | 32.48| 024 [0.03| 2.00| 536
IK BT
MG | 4371 035 [0.05| 4.43| 7.84
Al | 38.00] 0.60 [0.09| 9.00|11.04
RAHK —
F/ME | 2547 020 [0.03| 2.00| 4.92
IK B

M | 33.14] 031 |0.05| 4.43| 7.39
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