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Application of a Bioaugmentation Technology in Industrial Park Wastewater
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Abstract: In view of the problems of low biodegradable organic matter content, poor treatment
effect of activated sludge system, difficult operation and high cost of advanced treatment after treatment by
upstream enterprises in the industrial park, a new biodegradation system was constructed by
bioaugmentation technology. The actual operation results show that the COD of aerobic effluent decreased
significantly compared with that of ordinary biochemical effluent. The average effluent COD decreased
from 114 mg/L to 77.3 mg/L, and the average COD removal rate increased from 24.40% to 50.90%. The
average ammonia nitrogen removal rate increased from 31.89% to 76.07%. The dosage of poly iron in
advanced treatment is 1.35 kg/m’, the effluent COD is basically stable at 30 mg/L to 40 mg/L., the average
effluent COD is 37.4 mg/L, the chroma is 4 times, and the operation cost can be saved by 1.45 yuan/m’
compared with before. After the two lines adopted the bioaugmentation technology, the annual cost is

3

saved by 15.225 million yuan according to the daily treatment of 3X10* m’, so as to realize the goal of
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reducing the operation cost of sewage treatment plant and improving the effluent quality in the industrial

park.
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nitrogen
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Fig.1 Flow chart of wastewater treatment process
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Tab.1 Main design parameters of AO process
WIS TR 4 pag =R
1250(A%k), | 6250(A%Kk),
B m?
AR BUm 2500(B2k) | 12 500(B%%)
AR/ (kgCOD - m™-d™) 0.8 0.32
MLSS/(g-L™) 35 3.5
HRT/h 3.0 15.0
2 BATIIRB AN P
2.1 BITIRK

HRAE el X J5 K AL EE )34 H (202347 H 1 H—
9 H 30 H )it g i M B, 45 E AL BRIt Y2
B2, IE 2T IE % TR EZ5 )
FEHRJE COD Z A A, B COD Fh iy Ho At 45 77 14
A DASEBAARHERL . B B A5 R W R R e AO £ W)
SE ORI BE A B IT e L . R GEHEIK COD U B 48
K (110 ~ 190 mg/L) , /K fifE it X} COD FEA AT LK FRAKL
W IR AL L 7K COD A 90 ~ 150 mg/L, Hirr A
28 - 14 b K B 9 820 md, f- 48 H K - 14 COD
h 128 mg/L, B £ 4 H /K B R 19 645 m¥/d, 54
HIZKSEE COD A 124 mg/L, Hi 4528 COD 2B R 1
FEAE 15% ~ 25% , A AL AL B JS COD 3 R RE IR AR
T AT JE BE IR BE AL B, B3R Gk R 4 TR 05 R0 1k e
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Wt IE A RS BLIAR ;s RGEHK A AN 1. 5~7. 0 mg/L,
WO R A A B A PR 2 4.5 mg/L LA R R

K ELE M 10. 0~30. 0 mg/L, 8 i AO T 2540 in i J5
RESE B /K S EGAR

®2 BREBTIETEERRER

Tab.2 Main operation indicators of each processing unit

BBk

i JEok K i 20T Hoik

AR B2 A% B2 AL B it

COD/(mg'L’I) 110~190 110~170 110~170 96~152 90~146 40.0~50.0 37.0~50.0 50.0

NHS—N/(mg'L_') 1.5~7.0 1.5~7.5 1.5~7.5 1.0~4.5 1.0~4.5 1.0~4.5 1.0~4.5 5.00

TN/(mg'L") 10.0~30.0 10.0~30.0 10.0~30.0 10.0~15.0 10.0~15.0 10.0~15.0 10.0~15.0 15.0
pH 7.50~8.00 7.50~8.00 7.50~8.00 7.80~8.20 7.80~8.20 6.50~7.00 6.50~7.00 6.0~9.0

2.2 HFEMNEEES
2.2.1 WAL R COD R

HEAG KAL) K B 28 BRIk g A
PIAb B, 5k 7K COD<200 mg/L . BOD<50 mg/L, & /K
A AR ) I A A LA AR AT I TS ek
AEBE, COD £ BRHRAL L 20% , 4b PSR 25 , A= 4k K
COD#58 , HY N T Jim e R B A 3L ) 47
2.2.2 WIS TR kb
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R, e 205 o W AR 800 05 e A e 4k 4 1E i
1o MR BR BT EE 5k IE M 3.5 LIRS
1 g/LUALR), 83— 30 ~ 50 d 3k 2 8B #h 7215 12
PAAERETS YRR
2.2.3 BRIEALFRRIA

A AR B H 7K COD FEEAE 90 ~ 150 mg/L 7 [H]
P2, R F 3R G R k-1 T e B A 3 T 2R
BOMMRBEN 1.4~ 1.8 kg/m®, IG5 V% &K
220~250 mg/L, & & Ab B H 7K COD 4 il 7€ 40. 0 ~
50. 0 mg/L, TR AL BN 24 J8AS Ky 2. 20 ~ 2. 50 T6/m’,
T Ab BB AR i, Aol 7 FH ER 30 D) B — oy
B A b A A DL i ek A HE A ] R
3 EMBBFEARGERA

A 38 A 3 R T R A ) o [
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AW R GEAFAE 0 G A R BRSO 25 TR Ak B
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PIERRFTEPE R TR | BRI R G M T
TR AL VBRI B8 o P2 7K X 5 i s 2 0 1 £

R A R G A Y B AEAFIREE, Itk b 4%
FV5 Y e Al T B A /N o A DL A B, 3
AR G MERE TS G ) B R PR AL R S
AEFREE T, LA AR A IR FR HERL 1) B

TZI H P A B 2480 7 ok L 550 ~ 600
(19200 H 8 R A= W ¢ R AR MERE R 0 A P T
PR BRI A AR BT R AR TR 2 ) R T 2
TR ZEFELRT PR R B TR 45 , A AU A2 100 427,
[P I/ f gk B R AR R TR

HRAE PR 25 42 i A U O, SE e Rk B/ A
LTI BRI, BTN G, F57E BZEN
o 10 5 H #4548t A AR 0. 1% 42 Fh G 2%
6 t, 165 E M T 1 keg/m? (138 85050 B P ik )32
ZIa BRIV 40 o/m #NFEINZY , 445 R G0 b 4
SR () A O B o B A Ak B () 4% 351 T2 SR
FefaoE , VR X 11 Az 47 a7k coD V= A Mt
FEAT LA o
3.1 CODZTALSHT

A BRI IR ATt COD FEA (R —2, A B
A5 3 H 7K COD #4247 100 ~ 190 mg/L, Hor A 28571
AbF K M 10 050 m¥/d, 5 3 H K A -5 CoD oy
158 mg/L; [A1 1 B £k ~F- 34 £ B 7K 552 4 19 930 m*/d, 4]
5t 7K ¥ COD Jy 151 me/L, A £k — ¥t ik
COD 7 65 ~ 100 mg/L., H 4 COD 24 77. 3 mg/L, #f- &
AbHEF-2 COD 25 BR %2 50. 90% 5 [A] 1 B 48 — il h i1
7K COD 4 90 ~ 140 mg/L, ] ¥ COD 4 114 mg/L, 4f
S AL P35 COD BR300 24. 40% . X B 74 56 UE
T T A3 T HERE M COD J5 7K BAT 85 1 1 4k 3R A%
A AR ILE 2,
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Fig.2 Variation of COD in influent and effluent of

secondary sedimentation tank
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Fig.3 Changes of ammonia nitrogen in influent and

effluent of secondary sedimentation tank

RELDIBETUSH
ALGHHUEIR R A TR 1. 35 kg/m’
B TR E 7K COD FEAFRE 7E 30 ~ 40 mg/L, P31

3.3

K COD K 37. 4 mg/L, BERARALE T, BE
i 2 R 1 7 P £ 93 391 4 1. 65,0, 235 kg/m’ I,
TR BE 7K COD F2 22 7E 40 ~ 50 mg/L, ¥ H 7K COD
479 mg/Le XTI/ ERE T AP AL BN
XK AT B B EBRECR , AR Bl 3 5 T
REEAL TR, FARAL BRAE DL UL 3
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Tab.3 Comparison of advanced treatment after

bioaugmentation technology treatment

LyE| A%k B4
RAEmmg i &i(kg-m™) 1.35 1.65
TP 2 /(kg-m™) 0 0.235
SEHH K COD/(mg- L) 37.4 47.9

3.4 BETHSH

A 2R3 i A FRIR AL B HAKTE RSB W
JE 2y A4, B 2 A 5 A Wi I K I e e T A Ak B
Ja KB WS 45 F A 2R H K, K U5 29 20 %
X e IR SR 22 S i
3.5 FEIEITRL AT

BT IR G S A BB T BTG T AR B R
(RSB AS , TR 82 A P B = 2 24 50 1 o e A % A
T AR LA RS PR R I 8 5 e Ak AR, Hofthiz
IO AR R Hr 3R 4,

F4 FEITIBIBTRESW

Tab.4 Analysis of new operation cost of two lines

Eiztan A% Bk

YIS B A/ (T - m™) 0.72 0.00

R A RN 24 A (J6 - m™) 0.41 2.38

BTG & AL B AR/ (TG m ™) 0.00 0.20

WARAT/OG-m™) 1.13 2.58
WEWANTTICa™") 1522.50

MR AT LU, AT AR 1. 13 70/m* , BZE
BN AR 2. 58 Jt/m’s BT L, R FH AR W 8 R H R b
FRIG 8 T A T4 1. 45 J0/m®, #2 F Al A 2R A0 B &
S 1x10* m*/d 3, 5 AR 507. 50 7 JG/a. BSR4k
PR AR ARG , $e4b BN 3x10% m¥/d 15, 1]
WA 1 522. 50 JT TC/a, 25325 M 24 AT W, HEL
KK AT i — 2L 3T, IR 25 AT o
4 %

SR FH A 0 08 A58 R AR R  T el [XY5 K Ak
A YA PR R G AT T i | R R Y A R
fE AR R i 4 7K COD #6383 A 1k 7K COD T [
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TR, A AR 507. 50 J5 0 a, P45 4 2R B %
ARG, ¥ 4b 3B Ky 3x10* m¥d 315, 1 24 il A
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