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Design of Expansion Project of a WWTP with Industrial Wastewater as the

Main Feed Water
XU Xiao-ming
( Beijing Enterprises Water Group Limited , Beijing 100102, China)

Abstract: The influent of a wastewater treatment plant in Zhejiang Province contained 70%
industrial wastewater with high concentration of organic matter and emulsified oil, as well as high impact
load. However, the effluent should reach the first level A criteria specified in the Discharge Standard of
Pollutants for Municipal Wastewater Treatment Plant ( GB 18918 —2002). AAO tank, high-efficiency
sedimentation tank and cloth-media filter were used in the first-stage project (2 x 10* m’/d), which
caused severe excess of effluent organic matter. Therefore, the regulating tank, coagulation/air floatation
unit, A/O tank and high efficiency sedimentation tank were applied in the second-phase expansion
project (2 x 10* m’/d). The design features were as follows: adjusting the quality and quantity of
influent by adding a regulating tank; The coagulation/air floatation tank was used to remove the
emulsified oil, so as to avoid the interference with the subsequent process operation; By extending the
residence time of the biochemical tank, the removal of organic matter was strengthened, advanced
oxidation process could be avoided in advanced treatment stage, which would save the costs of
construction and operating. For air floatation sludge, centrifugal dewatering were selected, and belt filter
dewatering were selected for the biochemical sludge. During the trial operation of the project, the effluent
quality was stable and reached the design standard, and the direct operation cost was 0.56 yuan/m’.

Key words: industrial wastewater; emulsified oil; coagulation and floatation

<71 -



%37k %4

T OE % K H oK

www. cnww1985. com

Tl K BAG 5 ek B v K B Bl T AR
TRtk 25 AR R 0 1 7K 25 S5 A, AL B B L
ATETE KRR Z . 3 JUAR IR W H B ™ A, 1K
A TR BT V5 K Bk S i 5 7k
HERCRAE A7 7E— 2 MERE . TR HY Blir kS
ANAT RS SRR ME BE TR, 4515 KT BTy
S T ARZ [, SR T AR A AR BT sk
B
1 TR

WL K 2 85 K T BR — BB Ol 2 x 10°
m’/d, 3 BN F AR A9 A= 5 75 K B AR Tk XA Tl
PEAK, Tolb Al FZEI R EP e AL T B2 AU
1A —WIRA AAO + ST TE Tt + U8 A 8t 1
2 K PAT RS K AR BT V5 Y Wy HEObs )
(GB 18918—2002 ) th—%¢ A #5ifE, MT4FEK, HEE

T DA B Al B 358 in DA S BELIXN A 3 K, AR
P TR, T B 2 x 10° m’/d TR,
2 TRAPRIFKREIRESE
2.1 # HAkKRSH

2016 435 K — 3k L KK RN 1 iR,
7K COD ARl H ™ 5, # 7K COD 95% % 75 %
B R 892. 5 mg/L, it i 1A5ifE 123% ;7K COD
febrfm e 12 A4y, A ¥MEIR 3] T 900 mg/L, f5
FE A 1178 mg/L 2B AR 3 £, BLibol 2
5 B Tl A HE 5 A s #E ] A HE Tk KA K,
HE7K BOD 847 95% 78 55 B0l M 341.2 mg/L, 4
O ATHE AR 70. 6% , MR F 2R 25% . SS A7
TERBFR I DL, 95% 76 75 2 (EH N 316 mg/L, B FR IE
JEAR/IN, AR SR S BRI BRI, i /N T
BE K AE

F1 SRR RERE  HKKR
Tab.1 Original design and actual influent and effluent quality of the WWTP mg - L™

W OH COD BOD; SS NH, - N TN TP
JRBCTTEK 400 200 300 30 6
JE K 50 10 10 5(8) 15 0.5
SEBR 95 % 78 35 Rl KK B 892.5 341.2 316 5.1 15.5 3.0
SERRE 3 K K R 535.9 189.3 256.7 3.59 11.7 2.2
SZBR 95 % 78 35 2R H KK 102 24.4 15 0.74 6.7 0.4
SERRIE H K K B 48.7 12.2 9 0.52 3.4 0.3

2016 4EH 7K COD 95% %5 35 % H 102 mg/L, I
BEHE R L, R % H 24. 5% , BOD, 95%
IR N 24. 4 me/L, @t i 144% , COD FI
BOD FRAAE 3 T 5SS 95% 35 % H 15 me/L,
Ho I BT 50% , ER R U1 A 5] T 30% , EE 5

Fi (K HEAIREE R /KB K AR HE) 5 HopRdabr s
WeAETRRE . BRSO KBTanER 2 s o
F2 &I HKKER

Tab.2 Design influent and effluent quality

IEAT IR AN REIE W s 1T K. VKR B ER
SR IAAR
) BRI R AR T R, R R R L AR

mg - L'
TiH | COD | BOD;s SS NH; -N | TN TP
#EK | 500 200 300 10 30 6
HK 50 10 10 5(8) 15 0.5

75 K IR AR AT, 52 B0 ol K AR AE . 3% Bk
KA TV K BT i EL B2 2 70% 1t B f T B3 A
M AFEBL MG HEB K BT B0 , 1K R B s EAR R
BEAh AR R R DT BB A, 7K rp sy
AEZ /N5, 755 28 T IR AT IR 515
Pty sUBK AL, BN IE #1847 o

1 FAII H 52 PRt ACH ML e e i i, {H 2
(TR HEA SR 7K 38 K Bk ) (GB/T 31962—
2015) HEA R KBTSk COD FRAEJE 500 me/L, Bt LA
T RERE BT EK COD fELF2 5 2 500 mg/Ls [F] 5
g ZEEURAS Tl Aol HEV5 2R T4 455, ZORHRTS 620

2.2 REBRBREAAER

@ AP T 2B

ZAG K A R T R K A7 EL R A LR
FERE R R, vhls G far K, — 30 TR G R 2R T it
BRZ R o BT XTI A, — T T A AR B Tl
Ak RS AT, D5 — D TR T P BE I o
IR 3L, 20590 ) s 0 R 7350 075 K Rk
AR BEK i  /b h GAT S G xR KK B AR
A

H1 57K T HE 7K 5 ZLAR T, 52 0w 08 A U Tt A
Yerrs 2B AL IE &2 47, 075 78 7 Ak 1 B 25 ko
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AR BEPEAETE 17t 5 3 R B IR 4L At , el e
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i F 2016 4E 37K BOD,/COD =0. 35, §5 /K (1 A]
AR AT AR TR KRR T, S
— W TR —3, %82 H b #E BREER
T4 5 T R Ak 3B v R U b AR i PAC,
ABRBEER, WALt H A/0 T2, A IRA
B, AN AR . 5 I8 RS LR B
A TARE A A 17480 X HRT (7K g 455 88 i) ) 22 4
218 h, LI b AL £ 5% .

@ RELHEL

B TG K AT AE AP AT K BRI — 2% A,
I BOREXHETS Al AR IR AN R =

AT 2. FEFWTLC WA T — e i fetrk
1, BERNETE KT R K HE AT b 3R 1 IV 2 AR o
Shy it G T A U, AR TR R A P AR UE b S A
WEMIE T HHE V ARSI K . FREIV bR
B, 7 i SO TVE T Je T e VT g R AT

T30, B IMEEERORAME , AR IR SR AN
HEE
3 Wy HIEILAEL LK
3.1 IEikiE

TP TR 2 x 10* m’/d AL R BCH
141, FLrbsfffos IR TR RE I kB
S hngaia) e 5 B K AL B 2 — 3L JAR
F4%x10* m’/d,

P w e, AT H MR T2 mBEmE 1
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Fig. 1
3.2 MRt SH

R i) Si v €297

— RS B B K S 4 B 4 % 10° m®/d
B, AU H G i

HAEM 1 4,8 =1000 mm,e =20 mm; 5% 1
£,0 =865 m’/h,H =160 kPa,N =55 kW,

@ s S T

A0S A B TR TP AL BR 4 % 10° m®/d [ RE
B AU RSN 1 SRt e .

@ WIS g0

FHOAAE B3 T BT S L A A2
SyHE] M EE A AL K o IR N A K EE, AT L

Process flow chart of second-stage project

PTG 7K % B G S TR EE S, EEAE A
IKBK &, 90 v il T AR i 22 A K 5 A T £k
512 KRR HRT B34 12 he A TREH
T O 1R, BB 4 x 10" m/d BTRZE R, +
RS 81.9 mx39.7mx9.5 m, HHKIEHNS8.9
m ARG =S PR R R, — & S SO,
filcil HRT 8 4 h, FHEO 23 WKE 2 6, 2808
N =15 kW,0Q =193 m’/h,H =130 kPa, #7354 %
W15%5,0 =777 m*/h,H =60 kPa,N =37 kW 4 &
GH1%&),

@ IREFIF A

R AR EK A B LA TN, A O TR R AL
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Aol 1B, 43 2 A BN 2 x 10° m/d, B
b A AT HE TR B SN T AN AT A 1 AR . PR VRLRE S
MRS 8.3 mx8.3 mx5.6m,H 1 MR
HIXE 3 A BB AR, RS EE 13 m, 76
IRA XA L PAC, {75 7K o i FL AL il e AR
IRG X HRT 2y 1.6 min; 75 22EE X B0 PAM, {57K
H A AR PAM (FE F R S8 i 22 ki A, 224
X HRT 2y 15 min ; B4 WRTE V)2 S0 1 58 B [
WP ES T5 KNGS A0 A4kt , w7 i HE A5 T
7K R G5, IR A R A 6.3 m*/(m® - h),
REFHAMZEA 2 BIREGHHEA 6 25
PiFEAS , MR R G M FRE , HR R
H30% ,TSAOK R 5% o

® A0 A4k

B A/0 A fbith 1, 43 2 4, B 2 x
10" m*/d, B+ #RFH68.1 mx43.45mx7.1 m,
AROKG 6 m, AL EE X HRT 5 2.2 h, 3%
B 6 AtHER ;14X HRT 24 18 h, 22355 &4 [A|
WA (4 1 48) , MER R 200% |, 4¢%¢ ¢300 mm
MRS 4 3 188 A AR 1.65 m*/h, {578 1l
MR SEA A, X3 GO E (2 1
#) AR HE N 100% 5 24/ AR50 2 & (1 H
1%).

©® i

TR A R R (RO e = v T 2
JRE , BARE AR R 1 x 10* m’/d, FLA% 28 m, K 4.5
m, ORI 4 m, LR FfF0.68 m*/(m® « h),

@ TR B

ArErh e PRI s 1, RSP 8.5 mx7.75
mx5.75 m, ZEMKEEIEQR L1 £&),Q =563
m’/h,H =40 kPa,N =15 kW,

1 AITVE It

A AR BEUTVE M 1 2 21, R AR
1x10* m*/d, A R~F520.6 mx18.3 m x6.5 m,
JEA X HRT 24 1.2 min, £ %X HRT 2 15.5 min,
AHRUTEX R FAA 7.6 m*/(m® - h) . 7EIRG
XA PAC, 2R EE X in PAM, 75 7K b (9 44 2 v
O S5 T YL 2 VR B i P I R DT TE B L B
UK, FERAARIRAIIEA 2 6 25
ke 2 & EIRHL2 &, 1 TiE R F x5
HE IR ER LA 6 B

©@  Hfh 7 5 n] S

P A R 1, ML 4 x 10% m’/d, RSF
$720.35 m x15.2 m x4.85 m, KL 4.35 m,
HRT 23 0.7 h, v ] By B 355 53 B 2 A, AT FRMLE AT,
[l FHZK I Sl T #8157k R AR
TR IR TR FH K

CURIIEA ]

THBE AR A fA, AROmE &N 7.2
mg/L, S IEPEE R SN 14.85 m x 10. 4 m, it £%
364 kg/h ZEALE A2 T %) 1 GEBRA
TERHES 1 A5 m® ERERfsE 1 4~ 5 m® SRRENAETE .

AR, AT H K TN 8415, $s th 78 IR 2R
WINARSGE 1 &, Bt iREHR IR 25 mg/L, JRE [
TRAET , B0 ik A T 1 30% R WAL

@ AV 5 STV KL

ATHREEE I TRERN T Vd, B TAF
IR Z R B O K MLEE T AP, B s
PeSKHLE: 1A, PR SE 14 m x 13,5 m, Rl
JREB )R E . KA 2 BEONL RIS RE
15UV R HL SR E Fiy 3% AL . PAM 5 £ S B &
FEBOAT S IR E KA 99% |, e & /KA 80%
FHES+ PAM £ehnfEly 3 ~5 ke/tDS, B.0HL Q =30
m’/h,N= (37 +11) kW,2 §47F,

R T BRCEBKHLG 81T BT e e 1 8, R
S 6.0 mx5.0 mx4.5 m, NEPZERFES1 &0

@ R

T TR XML 1 EE, RSF R 11,2 m x
23.2 mx7.5 m, ZHRASTRFHRIL3 52 A1
#),0 =44 m*/min,P =0.069 MPa,N =64.3 kW

@ FRIFRMKIL

15 VR HLGT 32 AL B AR Al ith 8 4 75 e I
UREEAL TS, B AR B Oy 4. 34 v/d, iF R 57K %
$499.2% , e E KR 80% , FHES £ PAM 50
H3~5kg/tDS, EEMBAH 2 G 1.5 m SEH7H
U4 R K — RN X BLE e S IR TERT AL |
PAM 75 il 24 %< 8

@ AEYuEHBR R

Wit 2 EAYRR ARG, — &M Fi5 i i
TKBLGFER B, 75— AT RIS M Stk 5 5 s i
SBESTORDt TRBE M S T MR R 2 R
FLHE 1320 25 000 m’/h,

4 XHZE%

@© BP0 E BT IR KK B TS K T BT
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Fefith o VKT REK K BT Kaaty 3z B B RS Al
FISZIE  AEY5 K ) AN BE R Ry B3t oMk Al HE V5 A a]
P TC R N B v K FE bR, T RE K 48 bR A
i oA g 7K HE A U R K GE UK B AR ) (GB/T
31962—2015) , B JFF 06 25 % ol A b HES 1547 4%
7, XK R E AR B G B L

@ VKB R K R B S K
BATHYSEI . AT & i > 30 mg/ L, W AE AL 3B i
Fihbant

@ EHEATE (B R E) BE T
AR, WS R GG L LR A LY, i
REAEMTZEW TN,
5 EATRCRBRA

By K I TAED T 2019 459 H—12
A BETr It 7 IR, SEPRIE | KK BT an R

3R
x3 RIEITHIEIAYSERREE | 7KK R
Tab.3 Actual influent and effluent quality during trial
operation mg - L™
W H COD |BOD,| SS |NH,-N| TN | TP
B AKoK B | 702.0(226.0(281.0| 8.3  |16.6(2.3
95% HEZR
; 475.7|165.2]266.0| 4.6 |13.8/2.1
HEIKIK BT
KK [369.2(134.1(223.1] 3.9 |11.7|1.8
e | 48.2) 5.6 7.3] 0.25 | 5.8]0.11
95% 1%
44.8| 4.9/ 7.1| 0.2 5.210.1
H KK B
SEH KR | 35.4] 2.3| 4.3] 0.1 1.6]0.06

M3 A REE nT LU ) FEEUR I A T, 2
KGRI BEAT T W1 A st KOK RS 2 SR 5
— 2 AR, YT R R s AT AR
$50.56 56/m’,

6 it

WL 5K 9 g AR X ol K i He ik

70% A BT 2y 7KK BUARE A, SR R 13 + TR
EETRA A + A0 A b + =i iE i + — 4
LA BRI T2 K5 R - B O BOK A9
Yol R Fl s 2B K HLAR B, /KK 5 AT AR e iA 5
— A FRifE, %) A R, A TR A S
Jiti, R T TS G HE R B T ORI K R
B o TR R T S
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