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Optimization of Pilot Scale Process Parameters for Advanced Treatment of

Wastewater in Pharmaceutical Industrial Park
ZHANG Jian-jun', CHEN Li-chun', WU Chun-lei', YANG Shu-fang',
LIN Yu-peng', DENG Ying’, HUANG Chong-qing’
(1. Shenzhen Municipal Design & Research Institute Co. Ltd., Shenzhen 518029, China; 2. Shenzhen
Management Office for Preliminary Work of Government-invested Projects, Shenzhen 518118, China)
Abstract: A combination process of ozone oxidation and biological activated carbon was used to
treat typical pharmaceutical wastewater in Shenzhen National Bio-pharmaceutical Industry Base. Good
wastewater treatment effect was achieved, which was mainly ascribed to enhanced phosphorus removal
and denitrification biochemical system. The quality of effluent could stably meet the requirement of class
IV standard (TN<5 mg/L) in Environmental Quality Standards for Surface Water ( GB 3838 —2002)
after the parameters of pilot scale process were optimized.
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1.1 REAKR

B IR 25 el X Py 7 e L 7R [ 25 A B KA A
B K R K 1 ke & ik K 3, COD
BOD, TN . TP #1 SS 4>514 2 000 ~2 500 .1 000 ~
1 200 .40 ~50 .1 ~6.100 ~ 120 mg/L; i35 % K 1T LA
TRZE 32 K /38 4 A= 36 75 7K i 3, COD TN | TP
SS 433k 10 ~100.5 ~10.0.2 ~1.50 ~70 mg/L,
P K T SR8 K 1RA G B ge FH /K K Bt
R :COD 4 200 ~ 500 mg/L, BOD; J 150 ~ 230
mg/L, TN >} 30 ~40 mg/L, TP 5 3 ~4 mg/L,SS K
56 ~80 mg/L,
1.2 IERE

R B A AL FRK R 100 mP/d, T 25 L
B 1o 3R5S A - 1 oK 45 B3 Bk ] (HRT) 24 10
h, KRR Ak 7K 45 B B ) oy 4. 7 b, TiAb 3L T
FA BN 30 ~ 80 mg/L 45 EE B[] 2h 50 min, IE
JE Ak B v B AR Al A ) B2 A B ) 47 15 min | B
AN 10 ~20 mg/L, A=W TE PR AT B JEORL A
3 ~5 mm [y Z) — 15 BUEPER, 1EHE 4 10.5 m/h, 24
K A AT A A A, T L A Ak 3L BT
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Fig. 1 Process flow of pilot test
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23.5 m’/h, [ A 100%
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Fig.2 Process flow of enhanced phosphorus removal and
denitrification system
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Fig.3 Removal efficiency of COD under different organic
loading

ME 3 ATLAE H, St s bRl /UG |, ik K
COD Jy 200 ~ 300 mg/L I}, -4 Hi7k COD 4 32.9
mg/L; 437K COD % 300 ~ 400 mg/L B}, -3 Hik
COD 7 35.0 mg/L; 47Kk COD 3} 400 ~ 500 mg/L
I, -5 7K COD 2 34.8 mg/L, af W, Bl it 7K
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COD fifaf (4 57, 34t 7K COD ¥k BE i s /0N, Ui
A AL BRI T 25 HAT Ao i 40 v il 17 o7 BB
TR IR AN BT (R + A PR T
20 ), 7K COD FETE 8 ~ 15 mg/L, A fii & 7K
KT A HE IV bRt

A E 404 T AR C/NAE T RGExF TN |1y
EERBOR . R K], K C/NER 6.5.8.5,
11. 0 i, A=W sAoTAR BRI, S 25 HE 7K TN ¥ 3 43 5]
$13.9.3.6.4.2 mg/L, % TN -2 L B0 5 h
87.8% .88.2% F189.8% ., X4ik/K NH, - N ¥Ry
30 ~40 mg/L, R AL BRI A L AL B, 724 i
K NH - N AR T 0.1 mg/L, V35 K R R TE
9% UL I, it REEANBRRICHT , K TN W EE Ny
1.7 ~4.9 mg/L,FE#{E N 3.5 mg/L, 0] WL, 7ERAIG
C/NAHZMT , RGN R AL BR B A T 2 A58 /] LA
PRI W B RO, He v SR A 53 1l O 7 3R i J3E
R AP B T —a W B 8L BRI TR, X
PRIUE T I ARCR , 2 R A B TT S | 7KK BT
T il B ML IV 2K bR iE(TN<5 mg/L) .,
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2.2.1 AR A T 25 3
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SR SR B I 260 T 28 AR Ak BT R RS ) >R
ANFEEEK A 75 3, K TR 2 m /b I K i i
R A BRSPS I ) Ak b b 2 AU
A, 4 RFH, 2t 10 d MRS AL ) &
A EBEFRLF] 80% , 16 d LI, % NH, - N 2%
PRAFFETE 85% L) b, ilfeitb i 7k NH, - N ¥k
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AETORME A Akt i SRR, 3R GE AR AL BOCR TG T
TSI

@ XA S A AR B TR 1 Ak
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2, HK TR 2 m’/h, BUE BE DO MR EEAE0.2 ~0. 5
mg/L Z 8], R DO 454775 0. 1 mg/L 247, 4f 4
ith DO ¥R B AER5 76 3 ~4 mg/L, IR TR A
K, B pH HIFE 7 ~ 8 Z 0], RG0S e vk 15
A THEH] 4 000 ~6 000 mg/L, HidE g fE b IR
ATt T IR ST P R T R I AL BRI A
TEERNET 15 d J5 , DA B BB AU 120 T it
ThE, B h B AR EAE 8 ~ 13 mg/L, ik

At B RO HE T 10 ~ 15 mg/L, RGEXTHE
LR R SRR AR, X T RE R RN RGN
FEFR B 5 U8 H BB 0 S IR, B 26 i T,
ST TR 1) e, (45 05 400 6T Bl %) 2 B R B I 1
K, MR s G 50% ¥ hins) 80% .
2.2.2  LiEWMREREE T 269001k

O pH1H

20 mg/L P R IV A% AR R 45 59 1 5 m 21AS
A pH (B HIBRBE R G, [ 4 pH {EXT BRBESCR 1)
SR, T B R I A X A Y 25 R R B % pH (A
T e B AR B AR B ke 34, 7F pH {H =4 WX TP (1)
FbrF b= (82% ), HAE pH (H <9 AR FRE
A2 B R, AR G 3 AR P X TP B9 L BR R N
66% ., WRFREATE pH {H =6 B X} TP (1) L BRR i
(62% ) , 7t pH {H R 5 ~9 B, X} TP () FH) LBRFR R
57% . "] VIF i R V42K 8 38 ‘B A A 03t B i 7
2557, HAESE EOE W s T kK pH (B &4 F XF TP
) 2 B 5
100¢
90}
80}
70}
60}
50}
40}

30F
20
3

W - BRI

TP FR%/%

pH {4
E 4 pHEXTBRBESR AN
Fig.4 Effect of pH value on phosphorus removal
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AUk o3 8 5 0 BT o R B R kAR Ry it
FRis T 2 s AL BR B 25 30), B i 12 mg/L, K
R, DA 28 AR R IS, vk B2 AT L3k 31 Ji
JK TP YREERY 3 ~5 £, MIRERBE b AE S & HE T+ R
GEXTHERY R BRTE T, DR M 280 AR W R s, e 0k Xt
B LI RGEA T A B R KK B 20% ~
40% bIEWEHE AT BR W . O BR 24550 )5, m
WERERR 2 1 mg/L IR, IR T A=W Brik sp ot
MIBRIE IR 7, ff 7K TP F2E ik br . 289 Ak B i i
R LA, 17K TP 75 0. 3 mg/L LI, P24
JK TP 5 0. 18 mg/L, F3 LR K 95.4% , MRS
S K TP YR EE SR, Y BR B K 1 25% FN
40% B}, 5t TP (55343514 93. 8% F11 95. 6% ,
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G2 1. 8% o 7T UL, 4l 25% 1 )5 KK & JE AT
3L A 2 B Bt ] B 45 5 A= W B il , B AT LR IR R 452 11
K TP Fag ik br, A BRBERSCR & AR /N &R
SRR E R
2.2.3 5[ HRITHRGE 15 IR B A 2

R Guiatiiase H KoK Bistr LUG | 3% 26
SE T 2 DA A& SOV BT TS TR TR, S5 R AR
A 2% SN AT Rl T R R BE TR < RAT S 5 1000 ~
6 100 mg/L, 54 ith >l 3 600 ~4 400 mg/L, J5 BES,
T (448 ) 3 400 ~4 900 mg/L,
2.2.4 KN AT i A R

S Ry a5 BN FLOT I i A2 Ak, mTLUE
TE R GLIB A TR E I 45 BV B TT Y fieid P-4 DO kB2
W IR 0. 22 me/L, SREEI S 0. 25 mg/L, i
it 2. 86 mg/L, 4 50MK 4. 41 mg/L,
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Fig.5 Change of DO in each reaction unit
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FIF- AR R A K DI RE R AR K o i PRI R
FARUG e Z 4, Hor B o e b 0 25 B, i 23l
ARG R HER )7 2 2 bR, Y K S R A R T
RGEMA, I K TN g /NF 5 mg/L, AR50
R TRIHER B XS G R BRACR R, RE R
HEVE B B, % TP (1 F- 2 K BR%R N 77.3% (WLE 6)
K TP o B ik 21 FRAE 225K, b G o3 i 3R 4R 7
1IN BBAFER G, M T XY L BRaR . 78
ZE IR B, B R HE 50 L 3 i5 U8 ( MLSS ¥
JEH 15 000 mg/L) , fif RGLiafihaE J5 , 4 TP iy X
FRACR BT, TP - Y B3 aT $2 5 & 95. 4% , K
TP EEAR T 0.2 mg/L, 53 4b, BT R ARE £
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Fig. 6 Effect of sludge discharge on pollutants removal
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Fig.7 Removal effect of COD by different methods
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T3 M, R AL BB ST R B4R + ARG P T
25 PTORTIE H 7K K B i A2 i 2 7K A 855 J5 45 o 44 )
(GB 3838—2002) H1 iy IV /K FnifE( TN <5 mg/L) ,

Q@  SRACBRBEI A T2 BA BRI HTA LA
REJ1, HBfAE C/N ERYEEIN, ZRGExF TN Y 25 BRr Ay
R ITEBAR C/NAEZAET AT LRS- 1 B
AACR .

@ MHRGBITSEU , 00 E M i R p K
N 25% , - H R P BRI AR AE hy it AL Bl 24 71, IR
SR IR A A ST Y MILSS 435312 5 000 ~6 100
3 600 ~4 400 .3 400 ~4 900 me/L, K4 jth . G4 ith
T AL 20t Y DO Y4351 0. 22.,0. 25 2. 86
4,41 mg/L,
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