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Treatment of Pharmaceutical Wastewater Using Combined Fenton,
Coagulating Sedimentation, Hydrolysis Acidification, and A/O Process
ZHANG Hai-yan', LIU Wen-cong', JIANG Hui’, YANG Lin-hui’, LUO Ling-li*,

SONG Shuang'
(1. College of Environment, Zhejiang University of Technology, Hangzhou 310032, China; 2.
Hangzhou Lyuchang Environmental Engineering Co. Lid., Hangzhou 310014, China)
Abstract:  According to the characteristics of high-concentration refractory pharmaceutical
wastewater from a pharmaceutical factory in Zhejiang Province, the highly concentrated wastewater is
firstly oxidized by Fenton and mixed with dilute wastewater, followed by coagulating sedimentation, hy-
drolysis acidification, and anoxic/oxic (A/0Q) process in this design. The treatment capacity is 120 m’/
d. It is showed that Fenton oxidation effectively improved the biodegradability of wastewater. The com-
bined process could treat pharmaceutical wastewater effectively and stably with good removal effect of ni-
trogen and phosphorus. The final effluent quality could meet the third level of Integrated Wastewater Dis-
charge Standard ( GB 8978 —1996). Among them, the effluent ammonia nitrogen and total phosphorus
could meet B level of Wastewater Quality Standards for Discharge to Municipal Sewers ( GB/T 31962 —
2015).
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TR KREL 2.5 m'/d, MBEHE 2 Jy 32 000 mg/
L, K Rl B ok vy, BEPE O, 3 i 40 7 S5, 52
AR AR . QBRI R, T h
T — F TP B ( DM ) 35 570 A0 R H 28R, +F
SV ] DME 25 A5 [ FH T 4 HE AR K o
PR BUR KSR b 38 400 mg/ L, A MK
S YIS T, AR AR WAL BIACR S . O &k
T o 2 A B TR s 2 R R VR R RN AR R
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m’/d, £ HER B L 146 000 me/L, i A= 1k b 2
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Tab. 1 Quality and quantity of wastewater

E=N EaE

K %/ o CoD/ NH, - N/ TP/ | Ehjs/

BB (o - e (mg - o |[(mg -« | (mg -

d") L) (mg L") Ly L
K] 40 |2 ~3]120000 150 50 |<12 000
KR K| 80 |2 ~3[2 000 20 10 | <2000
&t 120 |2 ~3|5 333 63 24 | <6 000

HE R E: pH {2l 6 ~ 9, COD <500 mg/L,

BOD, <300 mg/L NH, - N<45 mg/L TP<8 mg/L.
SS<400 mg/L,
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Fig. 1  Flow chart of wastewater treatment process
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O  EREE R KA, 1, 2 R
S5k TIN5 5 P T RS 3.0 m x 4.3 m, A RUK
M4 5 m, HARAERUN 58 m’, B3 A5 B[] o
34 h;BIEFAE24E5,0=6 m’/h,H =160 kPa,N =
LKW, 1 H &5 28U AE 1 £5pH 01 1 &£,

@  Fenton jth, 1 &, 2 o3 ARV 4544 5 F 10
RAFR 1.6 mx2 m FGROKEN 1.5 m, HRUER
5m’ BT EEEEER 3 hynZhE 2 .0 =3 m"/
h,H =150 kPa, N =0.75 kW,1 1 %, H FH#m
H,0,;H,0, " 1 & (PE #)i) , 808 5 m; 4L
WA 1 & FERNH N B/ N 0. 17 kg iR
EERFN 2. 67 kg MK (25% ) , Fenton S84k FLIT X}
VR EE K COD R >20% ,AbFRRARE .

@ LA T, 1, UK TR 45
o W IG5 5 P R ST o 3.7 mox 6.5 m, A UK
N 2.5 m, BRAERN 60 m* B HE AR 12 h;
BWIFAE 2 4,0=16 m’/h,H =220 kPa,N =2.2
kW, 11 45 25 LIRS 1 EspH it 1 &,

@  —G N, 1A, 2 I TR 254 5 7
TRST2 3.0 mx0.6 m , GROKIEN 4.5 m, ARHE
BN 8.1 m' BT RS A R 1.6 hy Bt FEHL 2
H,N=0.75 kW BChnZy £5¢ 1 &, 4574 pH it
V2 IR 2 EEILAN 2 A

®  wytH, 1, IR S5 R, B
2, N E BRI R R 0.8 m*/(m? - h),
SPTRST R 3.0 m x3.0 m, AROKIE K 4.7 m, HEL
RN 42 m*;5RE 1 4,0 =10 m*/h, H =150

kPa,N=1.1kW,

© KfEERfEH . 1, 2 3 TR 4548 5 °F
HRSF 7.7 m x10.2 m, 53K EHN 3.8 m, H5L
ZEBUN 300 m’, BEITE EE B IR] O 60 h, 25 B G Ao hy
1.0 kg COD/(m’ + d); BAKfAEIFHE 2 &,0 =10
m’/h,H =150 kPa,N=1.1 kW,1 ] 1 %5;/KfEfR1k
L PP ARG S (9200 mm f) A ) sk DR 360
m® , AR TIE SR 3t P A0 15 AR 0 1L R AR 80
N AWMEZ RN 4,0=2.6 m/min, AP =45
kPa,N=5.5 kW,

@ BREE -G 1A P b SR 25 4
SR 49.5 mx8.3 m+3.0 m x5.0 m, FLK
W45 m RN 422 m® | B 5 B8 i) (7]
20 b, 4480t 452 B B IE] A 60 i Y P i #9200 mm
A Ak EORE 320 m? 5 Bl Tt N T LIRS
2 B WKHMERPFEIL 2 BE(N =1.5 kW) ; 4740
P BRI T 2 6 (Q =10 m*/h, H =150 kPa,
N=1.1 kW, —H—%#) , fLEEA 140 1>, 5B E
BwRAHL2 6 (0 =4.7 m*/min, AP =50 kPa,N =11
kW, —H—%) o

TPt 1, P I IR A5, B
2, N E BRI R R 0.8 m*/(m? - h),
TR R 3.0 mx3.0 m, ARHOKIEHF 4.5 m, HEL
ARH A m* 5RE2 (0 =10 m*/h, H =150
kPa,N=1.1kW,1 11 %),

© i, 1, I TR 454 5 O
RS 3.0 mx0.6 m , FROKIEN 4.5 m, AR
BN 8.1 m'  BEIT AME R BTk 1.6 hyBiE kML 2 &
(N=0.75 kW) ;Bi iz &4 —& , i FE7EZ pH 11,
V2 R 2L 2 AL

0 Zyiuh, 1, P WIR LS, B
2, N E BRI R RN 0.8 m*/(m? - h),
TR R 3.0 m x3.0 m, AROKIEHF 4.3 m, HEL
BRBH 39 m*;5RE 1 4 (0 =10 m*/h, H =150
kPa,N=1.1 kW) ;$iidk#l 2 & (N =0.75 kW),

@ JEkRIb. 1A, IR ZE A, B
A FIRSTN 3.2 mx3.3 m, ARUKIE N 3.8 m,
ARAERN 40 m* s HPEIEE 2 5 (0 =9 m'/h, P
=0.7 MPa,1 f1 %) ;25EML1 (0 =0.67 m’/h,
N=4kW),
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Fig.2  Concentration changes of COD, NH; =N and TP in
influent and effluent of the system
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BT EZE N T8 g mZyan g, TR
Sl ORI 2 N, T 984 2 400 oo/ (N - A) it
BT 2R 1.60 50/m’ . AR TR BN &R
60 kW, SEPRiz 145 iy 40 kW, SEBRH HL 25 30
637 kW - h/d, Hr 0.8 I8 RE. Pri s
HAEHN 5.31 kW - h/m’. #E MR 1.0 75/ (kW -
h) 3, WL 258 5. 31 Jo/m’ o A TR I 255 3 2
i R g CaCl, \PAC \PAM , AR #fg [F] 2 142 7K 4b B T 7%
20 HRI A R 1.5 50/m’, 45 E RS, %K
KA PRS2 T3 N 8. 41 Ji/m’
4 44

B2 KA ALY & fi i, COD ¥R 5 vy, ml A 1k

P£2%, R H Fenton S fLHEITTIALHE, COD RN
20% Fidy A RUBEAR T IS SR B R G HLA R, B
Wit KRR - A0 T2 Tt — 2R B, R4
thi7k COD “P-2{H 2k 460 mg/L, V-1 EBRFH 92%
KRENEH KK SR
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