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Abstract [ Objective] To address the difficulty in the implementation of new and expanded projects in the Shenzhen National
Biomedical Industry Base, the planning and construction of centralized wastewater treatment facilities has become an important measure
to solve the disposal of industrial wastewater from enterprises. [ Methods |  The design capacity of Shenzhen National Biological
Industry Base’s centralized wastewater treatment plant (WWTP) is 10 000 m*/d, with equipment installed for a capacity of 5 000 m’/
d. The underground construction form is adopted, with a landscape park built on the ground. The wastewater treatment process of this
project includes (regulation tank/accident tank, hydrolysis acidification tank/ozone catalytic pre-oxidation tank) / (coarse screen,
fine screen, vortex grit chamber) , homogenization tank, improved anaerobic-anoxic-oxic ( AAO) bioreactor, rectangular peripheral

flow secondary sedimentation tank, high-efficiency sedimentation tank, ozone catalytic oxidation tank, activated carbon filter,
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ultraviolet disinfection unit, contact disinfection tank and artificial wetland. The main effluent quality complies with Class III standards
of the Surface water environmental quality standards ( GB 3838—2002) [ total nitrogen (TN) <10 mg/L]. [ Results ]
project was put into official operation a year ago, the average concentrations of chemical oxygen demand (COD) , biochemical oxygen

demand, suspend solid, ammonia nitrogen, TN and total phosphorus in the effluent were 3. 30 mg/L, 0. 70 mg/L, 4. 00 mg/L, 0. 05

Since the

mg/L, 3.06 mg/L and 0.05 mg/L, respectively, but there were still some operational issues, including low utilization rate of
facilities, a small number of enterprises connected to the pipe network, low actual influent quality, high wastewater treatment costs,
and small scale of the enterprises in the base. [ Conclusion] The design experience, issues and suggestions of this project will

provide references for the planning, construction, and operation of similar centralized wastewater treatment facilities in biological

industry parks.
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Tab. 1 Design of Influent and Effluent Water Quality

(Unit:mg/L)
K
KR bR > ik
Bk ERETEK
{2475 S 5 (COD) 500 300 20
I H A AL AR (BOD;) 300 160 4
A 40.0 30.0 1.0
TN 60 35 10
RE(TP) 8.0 4.6 0.2
BIFYI(SS) 400 190 5

R2 FHIESHREETFHMRE (B mg/L)

Tab.2 Discharge Limits of Characteristic Pollutant Factors

(Unit; mg/L)

FRETS g+ HECRRAE
P HLR AR
pok=d 0.15
SRR 0.5
I 0.5
e 3.0
=R 0.013

AW A AL A 1.0

1,2-"5 ke AR
ES 0.02
o 0.02

ZHR A 0.01

1,2-Z50% 0. 06
SRy AR
RS 0. 06

Ak (HeCl, T4 H) 0.07
W& 2.0

AT 0.3

PN eSS 2.0

fiH AR 2.0
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Fig. 1 Flow Chart of Wastewater Treatment Process of Project
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Tab.3 Pollutant Removal Rates for Each Process Stage of Wastewater Treatment Facility

PSR kY] 251 CoD BOD; A TN TP ss
HEIK B2 5K/ (mg-L7") 500 300 40 60 8 400
A5 157K/ (mg L") 300 160 30 35 4.6 190
K iR A HEK/ (mg-L7h) 500
K/ (mg-L7) 450
PRI 10. 0%
B35 inii K/ (mg L) 375 230 35 47.5 6.3 295
R AAO Ak HEK/ (mg-L7") 375 230 35 47.5 6.3 295
K/ (mg-1L7") 40 6 1.0 10 0.5 20
BN 89.3% 97. 4% 97. 1% 78.9% 92.1% 93.2%
AU E Hh K/ (mg-L7") 40 6 1.0 10 0.5 20
Hk/ (mg-L7h) 40 6 1.0 10 0.2 10
PR 60. 0% 50. 0%
SIS D #7K/ (mg L") 40 6 1.0 10 0.2 10
K/ (mg-L7") 20 4 1.0 10 0.2 10
PN 50. 0% 33.3%
TP K/ (mg-L7") 20 4 1.0 10 0.2 10
HK/ (mg-L7h) 16 4 1.0 10 0.2 5
PR 20. 0% 50. 0%
H7k 20 4 1.0 10 0.2 5

T 25 R TS SRR IR E
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Fig.2 General Layout of WWTP

WA T b A T X T b B o 3 o 3R
TEAB -5 R R 5 b A 2, 108 2 T 22 b 3 e 7 B R
DA U AT AR G R AR T A
Hb ) ST T AT B AN 3 R,

3 ERMATEAE
Fig.3 General Layout of the Constructed Wetland
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20 min, JEH K 6. 87 m/h, R IE I/ MAIR L, R
Wi+ 52 G B E A AL R S 2.4 m, T
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3.2.2 WAL

()R AAO A=Akt
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S8 1 M B I IE] S 5,97 h, B4R 1 4sE BRI ]
7.46 h, G 2 W R IE R 1. 49 h, U4 2 s R
BFMEIA 1,49 h, BIH5IRHEE N 3 500 me/L, 5 UEi#
J13.6 d, 159N 0.1 kg BOD,/ (kg MLSS - d)
(MLSS MRAWAETEEAR) o Bt ar 4 1 b i =
B 1 LR o 300% , 75 IR M HE A 100% 1t
Ab IR 1 IR R S LR 20% , R
R M (HDPE) M5, R5FA ¢25%10 mm, A2 %
AL =800 m*/m’, #FE/K i 1 /3 B 4 T 23 i 2= R 4
FERAR 13t DL S 53 A 2R 2Kl i Ak &, TR
S R G BRI AR 7 S (6 H 1 &) bR
BN 2 000 mm, DI A 4 kW ; 14 e B AR 455X
TRALBR RS, VUK 5,99 = 1, Bl & N [l i 5
2/ L&) A, LA E s 414 m*/h, 3
BN 0.5 m, TN 3.4 kW,

(2) JETR Ja i Ja b — i

BEE 2 PRI R 0o B AR I AR
H0.5 77 m’/d, it HRT i 4 h, £ 7 fof Ry
1.125 m*/(m’+h) ,GAROKEKN 4.5 m, FLEIELE
HEATITRHL 1 A, 50,12 kW Bl 2 s s iiod 25 1
5,184 0.37 kW,
3.2.3 RJEALEE

(1) RRILVE

W 1 JEEREUVE, 73 2 46, IR A B
A 4 min, ZEEHFTE] A 13 min, PUIE X -5 3% M 7 ff
94,27 m/h, BT PACCHBUIKRIE ] 10% ) i K4
T 45 mg/L, PAM He KREEMEH 0.5 mg/L, 1R
AXBECEBFEIL 1 &, TR0 4 kW ; 22 5E X L & 1
FEHL 1 &, TR0 4 kW UTTE X Ho & s AL 1
BLOHRNT.0m, TEN0.75 kW, ¥5 I8 [ FHE
WHE3I G2 1 &), BHES, fEmRaEN
15 m*/h, 5K 10 m, PIEH 4 kW,

(2) SR E LT

RAMIL A b 4 48 F TIREE AL, BT R4
KRBT R 50 mg/L, JEJZ15= B B 8] Ky 45 min, JE
MM 3.37 m/h IR EE R 2. 65 m, HAh S5 [R] R
AL T b, Bl SR AR R 2 B
FROGEERBL2 5 (1 1 45) 35 X 2 640 m/h,
XU R 98 kPa, RALEIR R 110 kW ; T & Sk
FE3IGQMI&), AW E N 410 m’/h, N
17.5 m, JI%h 46 kW Al RA R AR E 3 &,
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A PR =110 Nm®/h, B8R 6.7 kW,

(3) I MR g

BB IR RN 1 HE, 5> 4 4%, BIFRA V&
PEh, PAAK A FEL IR TR 18 m*, S Ak A 45 o
HHBCR 8x30 H, i )ZERER 1.5 m, P A
YL IERL, A BB D,y = 0.50 mm, JE K} E N
0.5 m,i% it &3 K 3.9 m/h, 25 JK 4 fil 15 ] kg
31 min, i UESRIE E A 24 h, LLASa] AR A7 22 4
H RS, BT RBETREE ) 15 L/ (m?-s)
IKPESRIE A 5 L/ (m®-s) e SOKBE K SRR E]
15,1010 min, FCERPEENAL2 (1 H 1 %),
AR 1221 mP/h, KRR 78, 4 kPa, HLAL
DIFHh 45 kWi B EREKE 2 G (1 H 1 %) 15
TN 450 m’/h, R 10 m, PR K 21 kW,

(4) BINETERR

WEEHENX LIRS 1 B, BTSN
60 mJ/cm® AR T B RN 65% , RERFIF
}5.76 kW,

(5) 2 fil s it

BEE AT B 1 B8, %3 HRT 2 1.33 h,
NaClO (A % Ji & 43 800 10%) & fn & K 10 ~
15 mg/L,

(6) I AT A X

KA EE BN TR ML, 22538 3 AN XK, % it
HRT 4 1.36 d, MK I HAHH 0. 472 m*/ (m*-d) ,
BORHZIEE R 1.6 m, LR H N 40% . K 12
g RCHR B SR O BB i, Wb A3 Sy 3 A IX gt
6 ANEL /K BT, Fh I MR K R A e 28 o G K S R
FIHEK LK HI, BN EOK AT AR KR K
S LKA AN, BLAE 6 ANBL/K BT K A
BT TG A K, B XIS AT K
BB 3 AR KT E KRS A S HPK A HE
AZRHM, HCRHZ H EAE T 5108 0. 33 m AR A7 3
BE.0. 12 m IEPERIEDE 0. 15 m WA B 0.1 m A
RUEEL 0.3 m B1 30K 0.3 m B2 AUEAL 0.3 m
B3 BULORL MR ML AR AR S TSR A L IR
e NFE KA ik = TN R A 45 A 1 M 4 X R
B SR 0 3 XA T A
3.2.4 e

(1) FERHLG

BB GNP 1, R IR S XML, R 1A
VB 30% ~100%, BLE 2 B (1 H 1 4), 200
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Pl B K K 25 m/min, ) EXUE N 70 kPa,
HALLIZ R 37 kW,

(2) V55 s

WHEVEERER, BEERERE 2 (1
FH 1 #) Bl B 5 i 313 m/h, 1N
4.0 m, RN 11.6 kW FCE R ARISRE 2 5 (1 H
1 45) BB AN 25 m*/h, 2K 10.0 m, PhE N
2.2 kW,

(3) ZiB Ny

PEELEAINZYE 1 EE % PAC PAM FIZ RN
BIMARSG ., PAC e RENEHR 95 mg/L,PAM K
B4 0.5 mg/L, ZFR4R (A BT 73500 20%)
RN 256. 4 mg/L, PAC HINERE 3 &
(2 1 4&) Bl a w50 L/h, #7 Hh
102 m, 1% K 0.25 kW, PAM # 2% 2 &
(11 &) Al R a i 250 L/h, 7
71 m, P& K 0.55 kW L E PAM —{R{b 2% &
1 &, f& RSB 0.3%, Hil 566 718 3 kg/h,
ZIRENBINE IS 3 (2 1 &) s, ha
WA 115 L/h 5788 71 m, TR K 0. 25 kW,

(4) R £ )

WE R M1, MERERER2A
(L1 %), BEmA7 5 R 13.02 keg/h, EH
10% , 1% 4 97. 65 kW ; AL LA ENGA K R S5
Poacinds, BRI, A HEN

(5) Il

BEE A R 1 B, BEIT NaClo # & 10 ~
15 mg/L, NaClO #INERE 2 (1 H 1 %), 2800
Pl BB E N 315 L/h, 3 FE N 71 m, RN
0.75 kW,

(6) 15 R[]

WEGPMKE 1, &IiF4E T 5 RER
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1), a TR FEEE 10 120 kgDS/h, IR
3.7 kW, B TR ESK R <80% . BLE I IRIRFT
FE2H(H1%), 8280 E N 20 m*/h, N 20
m, %N 5.5 kW BLEBRIIEIL2 6 (1 A1
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B),EWE R 20 m/h, PR 2.2 kW il E
PAM —{&fbimzi%e s 1 &, Tl &ae 1 ky/
h, 8 BN 0. 5%, TR K 3 kW; Bl 28 PAM
NGB 2 5 (1 1 %) (AEWERN 1.0 m’/h,
PN 30 m, TN 0. 75 kW ; it 2 HE R0 il 2 i
BENLL BN 1.5 m*/h, RN 4 kW, BE
SRR TN 1 & 451 LKE R 675 ke/h, Hl
Y%A 219. 3 kW, ZIHH IR KE <30%, BLER
1A M KE R 12.8 m*/h, 1% K 4.1 kW,
METHIRIE2 (L1 &), LEHES
13.8 m’/h 472K 30 m, PR N 2.2 kW; Bl E HIAR
BEHLL A, N 1.0 m*/h, IR 7.5 kW, &
IR 18, AR 10 m®,

() BRRFRS

R 5L 2R 45 2R WG bk e 0 + AR W B R — IR fb e
BHORERR RS 3B, 50 S T K AL X A
I HAE AT X B 14 R R S, it Sl 10 000
m’® /by A2 ) 1 24 1 K FA B X RIS ) A ALt %o 7 24
MR RS B KESN 12 000 m®/h; 75 8 /K fa] %
N 3#BR R R G, i K 25 000 m’/h, AL
AL BESAAR G T 22. 5 m s B HEOEE E as HER
4 BITRREEAREFIER

HiIZ0 H ARG B DOk, B P80R R, 58
B KK BE A H /KA e, 3038 30 — 47 S PRtk
AKAKANZR 4 Frn, WRATLUE 1, Ay s 23

7K COD BOD; SS 2 A TN il TP -4 57 £ ¥ Ji 71
Wk 27.2.9.6.19.0.90 4. 28 mg/L 1 0. 46 mg/L,
A T TG 7KK 349 JoT W BE 430 Ry 48. 421,634
5.51.10. 81 mg/L F10. 84 mg/L, Hi /K -44) i vk JiF
3514 3.3.0.7.4.0.05.3.06 mg/L F1 0. 05 mg/L,
SR & 24 5 7K R AR 3 5 7Kk AKOK B A A Tk it
AR T, F2 2R PR &% 550 H R 55315 B P 4 lk AR
PRI Gas Alb NS AL BLS T AT HER B BLE B
YIRS, FLASY P A0 B i 3 38 R — 2 B9
AFET 20, P EA W HE K K 5 e B A8 e 4h,
A TS KA A AL B 8 5 AR % (3R e L B 3 A K
%) T4 DI A2 15 75 K Z KSR 5 4 KAk
X, A3 KA I8 FAK BRI 35 7K K 5 i e
FERAK, T340, R 25 IR K R T 15 KA I 34 4 B T
THGE R 77, MERERR , o] REAEAEH T /K IR ZK A
MAR, RECLFR#KRRE, 17K F LK e bR 4T
PEF BRI BT, X5 i VT ek T G el HE R £
A= 2 7 e X R A 5 e B 1) o A
25 H S TCAH SHE A FSCRA T CilEE 5 /K b 2R
] {5 B bR ME) (GB 18918—2002) Hr)~ 5 (B
2k ) I SHE U R SRR B ) bt A A
Heo B CERIS Y PIPRIEY (GB 14554—93) 3% 2 #r
e 5SS K BT 30% , i 2 2R A
T E G AR SR PEAL A | 3 FE B IR 1 8 BB oK, 4T
RS = B AR E

R4 SERREEH KK (8L mg/L)
Tab.4  Actual Water Quality of Influent and Effluent( Unit: mg/L)

KR bR CoD BOD; AR N TP SS

K B 24 )% K 27.2 9.6 0.90 4.28 0.46 19
TG K 48.4 21.6 5.51 10. 81 0. 84 34

K 3.3 0.7 0.05 3.06 0.05 4

AW 2y R KA BT R T AR B N
42 864.99 Jy T, Ho it % TR 2% 36 025.09 J1
Je, TR A HAb 2% F R 4 356.80 Ji UG, Biss 3¢ h
2 019.09 J7oc, i H# RS 464. 01 Fiot, R
Tl N TR A KASBE TERMBEAE S5 R
1199.85 JioG, H TR %% 997.96 Ji 7T, T.#2
A A 2% o 123,17 J7oC, Wi 45 2%k 56.06 i
JC, Wi H A B2 22,66 J1 U0, &4 =7 N
I BRI 1A e 00 B AR 28 AR 1 415. 46
Jiot, Ho E s A (N T 9% s H 9% Hofh 2% 45 K
Hedrigh LTI AN TR SR 9%) R 732. 12 7

TG, IS A (24500 B R 2 K B B RD AT Y S
KA 3% ) N 683.34 JT JT, B & E A K
9.695 Ju/m’, &S E N E R, %0
H SZBRAEZ AN 601. 55 J7 70, MizK A0 AR Sy
51.49 yo/m’, Hoep i 2% S 2,10 Jo/m’, 25570 9%
0.06 J&/m’
5 FERESEW
5.1 TFEEA

(1) B AR R R KSR/
ML, FEIE 7 RRINE, T84 7581t H 2024 4
8 HIEX iz —4F K, %l H H ¥ 4b BEK 74

— 177 —
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457 w’/d, FERERIFHRAL A 9% , 1 AR T fic £ 15 it %
TIRLRE, R YT B E Bl IR 1 5 S PR oK
FEAE—E WL AR RS P/NE" MG, T 8K 3
JEIKALEREE 7 R, KB LR RCE B ALHE .

(2) B AERE R D SRR KA PR
%, PV EHEE AT, #2233 EAa oK HES
B2l B 38 %, KA R 3 697 m*/d, 5K
FrfE/K 0 830 m’/d; SEBRHEK AL E 4 kb P %
Jif 9 K, SEBRHEZK IR 158 m'/d; Ay 29 K45
Pl AR NS, SEPRay AR M e 2 Al HEZK 4
HRHEK 1Y 19% , 5308 it b B2 AR, B far 5
AR,

(3) FBREAK B, 5B B 25 R AR,
JE R FH Al FRAL B+ 4045 45 b b B B Al
A PR R K T 20 AL 58 el [X 90 45 A v J O AT HEA
s A AEHE PR A | 4l 75T 4k B 14 it 3 3k SR ] A A 4
J N #s T2, FLUE K AT A A4, R RE AR S e R 7
PAT ELIEHE R BR A, P & BT Y ik B K IR A
AN A6 T 7K A SIS B 50 45 AR B30 43 DX Sl 2
15K, HAUK >8I T5K, G KK BT
MBS VR EERAR, 5300, 15 K4S A E b R 7K
FIF K ATRAL , #E— 2 RRAR IR K e 2

(4) Pk Ak B 1l Al v, — o 2 B 1) 249 2= 25 4
W ERE, ZWHRHAZICEER, B8 EA%
RUR T XL, SEA TSP A4, 257838 4l A BT
DIRMIG 2858 = I 3501 48 X 2 & WG, Wi 2%
FrRfEdi B8 24. 78 Jo/m’ $0AT. AH EL T 1 P ) 25 1
DX, %I B W B bm o O e, — o T B T 24 B2 24 4l 4
BRI,

(5) B X ATE Al UL /N A = B Al 5 L
g FEHIAE PR 25 b B 1261 5, ok
HEFG B2 A 38 52, KR4l LLAE Y B# 25
WAL R 3, Al BB /N, BN TE VR K,
W T HE B K 0 HLK BT v B AR 5 S B HE /K it
i 100 m*/d BAMEAN 5 58, Az e B B 2 4l i
Fedg /Iy, LR K HER R R R, X RS %R
2 24 el X JEB e v A 5, el DX LA sy BRI 42 1) A 9 1)
2GR 3Tl T e i A ) 2R K A K B AR
X
5.2 il

(1) BWATE F450 1] 23 A OCHARE IS I 1 2 %%
A W B 24 7l 2 ) 2 e A % e 25 it Kl A

— 178 —

Jay, ARV AEAT , BRI B 40E T, B 51 52 P il
AR AR, &% T X L 2 K Ab B 13 it
FERE ; RIS 25 45 25 77 b S HRF UK RN 58 AR ) 3t b 57
X ECE R A , S H A W s 25 77l el X RS A
K,

(2) AT =TT T2 R SCHRRE R 11 42 %%
A= e 2 7\ e DX C 42 PR K A BRI A 1 0B, B
Jit el DX AR 4R 1 B (57 1SR 75 =R 40 B BRI A e 8 1
TR PRVt ke Az 77 15 7K HE T T A [] %
b Az 37 R R DX 3 PR 04 7 ol el DX, SBORE R T T AR 4K
TR T el DX il 7K A B

(3) BTy 32 A8 1) 4 R B AR v Js ), AR
W | T E M3 H v A Jay HESh AR P B 2 7l
23 () A ey 5 O B R 150 104 % B8 il 7, P 6 [l X T
BERE 7 5 KA BT R, e i Al B2 R 5 IR AR 2
FIH . ST A B 257 R K AL BERE ) sh A 5 AR I
I AT, 5| S 3 b 30 H [ 7 il 7 M X 4
o M Sl R I B S

(4) ST AT T2 R OCHR REFR ]38 1k
HAMG S HETFRE TS AL TAE, a5
R EK AL PRV AR AL R 2 A FLa R, 8
i RGE AL ST e Bl I DA Il AR e 1o 4 Ak B
B kO 7T A0 B BAR 15 A TR R D P O i O 4
A BRI K AR SRR HERL , AR A b SRR RUSS:
6 ZEiE

(1) =W 25 R KA BT B A BRI A 1.0
Tm’/d, A TEIR 0.5 1 m’/d %% R4 T i
VOB, K AL T 20 2R T (715 3/ 55 500 + 7K i
PR At 5L S A A Tt 4R Akt )/ CRELA BB + 40 4% B + e
FUTHP ) +34 B+ B AAO ZE Ak it + 4 78 J8 1t A
HB T+ R AT VE Tt + S U Ak SR L+ 3 T i U
b+ 55 S BE A%+ HE Al B+ N TR Hb KoK
PUTHEZROK 2SI H $iz — 4k, KK i e
SL.Y i

(2) %3 Hi i — 47k, A A Bt R R &
A N BB RN SEBR K K 5 5 R A R
IRALFRRAS R 55 AT A lb AR A /NS A T [ A, 2
WG A W s 2 7l & e R T i 2 1 it B K1) A
Jri, B8 e XA R K AL B i ARG AT AR
BT AL R K A AN, BN 5 | 5 EE Rk 3 H 4
oA R SRR E AR RN G | S A R i, AR S e A
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