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Treatment of Pharmaceutical Wastewater by Micro-electrolysis/Fenton/

Hydrolysis Acidification/Biological Contact Oxidation/Coagulation Process
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Abstract; The combined process of micro-electrolysis, Fenton, hydrolysis acidification, biological
contact oxidation and coagulation was applied to treat chemical synthetic pharmaceutical wastewater. The
treatment capacity was 100 m’/d. The running results showed that the combined process had high
treatment efficiency and strong resistance to shock loading. The effluent concentrations of COD, BODy,
NH, — N and SS were 77 mg/L,13 mg/L, 8 mg/L and 9 mg/L with the remove rate of 98.5% , 98.7% ,
84.0% and 97.0% respectively. The final effluent water quality could meet the Discharge Standards of
Water Pollutants for Pharmaceutical Industry Chemical Synthesis Products Category (GB 21904 —2008).
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REA R K I ] A AR, B — B AR A BT
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AR BRI OK P ) < S O B e K A T A A
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PN R S5, Al ik — 2048 % B/C H, [
FATHIE R 5 R = A ST A
AT ZRA AR T il S | B 20K
SRR AR o TR T T e U P 1 R

UFELJZ W 6 AT A0 D0 4 S5 A FH s — 25 Bk b &
M R KK RS 2 A H ARG T I
ShA N RIS bR A PR I, AT H SR B L A 2%
i1/ 7K R Ak A 0 42 o S/ TR R T 5 Ak B A 25 P
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Tab.1 Wastewater quantity, quality and discharge standard
WH | AkE/(m®-d')| COD/(mg-L~') | BODy/(mg-L™") | NH, -N/(mg-L™") |S8/(mg-L")| pHIH
2K 100 4 800 ~5 000 900 ~1 000 20 ~50 280 ~300 7~8
HEARE — <120 <25 <25 <50 6~9
2 LLREAEBLA SS [l il A= Py ik A A R 45 VR 3 2 K TR
2.1 BAREBIZRE ety , AT SR A 2 A W4 i A AR Tt i K i

i 285 K 2 ad s L B R ZS M IR B AR
M, SR K A G i R TR A A
pH 53, A H,S0, J#%5 %K pH HE 2 ~3 LA
AL I TRl R ) SO 2 F o pHL AT L HE K I
ARSI, FE R TR 2 A T T8 ak R B ATURE 2 [ 1 1
TR M, S 2R B Al 2 S I AR 7 i S 2R A
B SR b K A A ST, B H,0, i
PR Fe? 5 H,0, 7 A XN, R R
P — 2 A AR AR L. St HH K A
AR FIZRBEML , 7t B NaOH., K 2 7K 8] 2 553 B
PEIF B ZR B AR M A @, LR T 5 2R
Wyab PR, ATELEEM K F IR AU T B
B WIT0H K B A K A R AL, 280K i IR A A
PR K AT AR AR o KR ERAG B 7K F TR A A
Hefl A, BE— 28 W A A I A SR 2 BR R 23

AZ DU AT R A B . 00 K A A TR G
L, BINZREER (PAC [ PAM) fifi 27K i 120 1 0 E 1%
2R, R — 2 REAIK COD Fi SS WMk i, TR EED
bW T AL, AT R A, i — 20 AR
SS JE M ATE K, FHEA R XI5 Kb B, AT
2o e vk A 3 SRR T L T AN 2T
BTE I o 15 e iR o T4 e [l 24 W42 fih 24k
W, PR IS PRI TR MR T . 5 e WA S 28 i R =K
FEUEHLIFARTT V8 5 /K 2, T4 e vk 4 it 1 75 YRR =X
FEUEHLADEA MR = JH . ARALA TR DE
FEH N 65.4 kg/d, H4hia 2 EAT AN B 5T ) Ab P
BN AT I AT e b

PREAK AL PR T AR BE /K 2 100 m*/d, 548 504
Wb 5 m*/h(2L20 h 318 , T2 i
L1,

Tl 2 gk
|t 0t} {3845 30 |———{ pH 3895 30— b i B }nfa%u%m%qwmm
0 1] 3 ERCRLEED VK
S e
itk B WER
W ;
BRI ~——3 K ] [zt ] {7 5 f T 0 f e[ AP PR P
1 BEAQREBEIZRHE

Fig. 1 Flow chart of wastewater treatment process
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2.2 FEHRYREE
2.2.1 P

1, RS R18.4mx4.0 mx3.0 m(f x 58 x
i, NIED A RGE B 2.0 m, A7 AL 2SR 147. 2
m’ , 7K 745 B AR (HRT) 24 20 b R i A9 A
TREE L2540, WREBH I . LR A1 & 5 RIKWL,
0=2.62m’/h,P=0.03 MPa,N =2.2 kW;1 E2z5
TR S 2 G475 ,0 =5 m*/h,H =150 kPa,N =
0.75 kW31 S A EGIgs ;1 G ETt
2.2.2 i

1, RS R3.0mx3.0 mx4.5 m, G305 %
A 4.0 m,HRT N2 h, AN 36 m*, Ak
7010 m® BRBRA A HORE . AR 21 b AR TR
Bt 25k, NEEB R, Bl ER &1 ESKWER
G, U5 R AR P b S AT i 2 R AL AR
2.2.3 2K

2 IFERIEAT, ERST A 1.4 m x 1.4 m X
2.5 m, A REE N 2.0 m, ALK BA 7. 48 m’,
HRT 4 1.5 h, SRA U AR 6 454, N
BEBIE . BLEW & :1 & H,0, &N #E,1 & H,0,
2GR (Q =90 L/h,N =0.25 kW) ;2 ZH B4 415
B AR AR il A ) B R XL AL
2.2.4 RRIZERD

&5 NaOH 375 pH {H % 8.0 ~8.5,#%ill PAM |
PAC DI/ SS FIB . 2 JE, IS AT, B )i R
H1l.dmx1.4mx2.5 m, AEHEN2.0 m, 3k
ZBUA 7.48 m* HRT 24 0.7 h, SR A
TREE 254, NEERTJE . Bl 1% 45 :2 2 NaOH #in
B (SIPEEEE) 1 4 NaOH fiNZh#E (Q =90 L/h,
N =0.25 kW) ;2 ZBS Pl he &, ACUR il A= 4 2 i
AL B B R AL L
2.2.5 KRR

1JE,RFR4.0mx11.6 m x4.5 m, 5506
4.0 m, A% A 185.6 m® ,HRT 4 37.0 h, %
fifF4A 0 0.2 ~0.5 mg/L, Hhpy i E 140 m® HLAE N
P150 mm [ A Y0}, b AR F 2 b S A TR
TS5, NBERT I . TR A1 S KBFEL, B
260 mm N =0.85 kW;2 4Bt i, < h
A= b S ) P R RHILR A
2.2.6  EYafimsE i

2 J BT, ER ST N 4.0 m x 11,6 m x
4.5 m, ARREEN 4.0 m, AR BIN 3712 m?,

HRT %7 74.0 h,DO H 2 ~4 mg/L, V5 ik B 4 000
mg/L, P91 B 280 m® B4 K #9150 mm [ 44
SR AR 0. 62 kgBOD/ (m® $HEL - d) R
FHRE b U R 4540, INBERT IS . Bl B4
2601 %1 ) BWERKAL,Q =11 m’/min, N =15
kW, P =0.05 MPa;200 = fLIES A%, BUA& Ry 11 5
D215, /45 i F A 0. 30 ~0.50 m* /4, 2= S il
1.5~3.0m’ /(& -h),
2.2.7 Uil

1, RF83.5 mx3.5 mx4.5 m, A80KE
J 4.0 m, ARCERHR 49 m’, K Sy K fes h 0. 41
m'/(m® + h), R ERNAREE LS5, B
B 1 £ PVC M0 i, 1 B,
DN350,1 =54 .
2.2.8 REED

1, RS R1.65mx1.5mx2.5 m, GaEE
F2.0 m, AUEH4.95 m* ,HRT H1 h, RHFE
i b U TR EE - 450 . Bl .1 & PAM £
E (SR E) 2 & PAM N25 5 (Q =50 L/h,
N=0.25 kW), 1 2 PAC #1381 &5 PAC finzj
H(Q=90 L/h,N=0.25 kW), I B, A
FH A P i S At 1 25 R XL AL
2.2.9 54

1 FE, R5F81.65mx3.4mx4.5m,555E
M40 m, AR 22.5 m* ,HRT K 12 h, %
i U IR BE R A5, BB 2 IR R
(14 1H),0=5m’/h,P=0.6 MPa,N =3.0 kW1
HIAEIENL, I E AL 30 m* N =1.5 kW,

3 RKEATH L
3.1 ARER

JEAK AL R T FE M 2016 4F 4 H FFaR L, 28 K
2960 d 5¢ BRI, 25 RN A e S .

© Ytk

YA TR AL G pH JE Yt A8 R g s | SR b
ORTZEEE M IR e . ) pH 8 5 b A T 3 4K
h 98% 1y H,S0, KoK pH A 2 3 ~ 4, ffds i
M NHTE 10 m® BRBRALA HURE, SR AR IEDRSF ¥k 12
2.5 ~3.5 em BRERIRBIL R 1 ¢ 1 R[] O 2
h, 5K A 10 = 1, ZRtHds in 30% 9 H,0, , 45l
VL B AN pH AEAE Ak o 78 rh R 2R B b 43 Jn 22 056 5
(PAC .,PAM) i1 10% () NaOH ( i) , #R48 P K /K Sz
B TR BETIAT NaOH 198 o5, LA pH {57 8.0 ~
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8.5 FNRBETIIERCR R A NbnifE, TR EE BN 22 5E
FI(PAC PAM) | AR4fa2E 7K 8t [7] B A1) 3 4% 22088 70 45
B4 H AR — R, YA B KB A LR Rk ik
THEORET, BIAR R If K78

@ A

A= AR A 5 7K A R s A AR 4 i SR A b
FERNTG Y I HL A Bel X N 24 ) 2K A Bk 1) /K
I, RS TR N 30% Wiz . KA IR AL I Y
140 m* 41 & 80RE, B 15 Ve 5 AR R 75, hinisi A A
KK 1 1B IE il 25 K. 51 LB B pH
54 7.0~8.0, R H 20 ~30 C DO #0.2~0.5
mg/L,BOD,: N : P=(300~500) :5: 1, Jshpi
Pl K BN T HE W 13, FRLU ol 0.5
kgCOD/ (m* - d) , 555594k — BL i A], 24 COD 2Bk
IR T0% Fe A7 B, 180 4 i 7K 1 A B A T
223 60 d i, 45 N e B K I B VA R B far 443K
SR, COD L BRHAE 80% Aoy, A BHAUR AR

E o BN BURLER I — 2 O AP, SRR B
BEARGE RN, A i A P E 280 m® 414
SEORE, Pl BER pH {H 8 6.0 ~8.5,DO0 {H°H
2 ~4 mg/L,BODs: N: P=100:5: 1, J3sh##x
FHMEEREK o A FEM {5 I8 A B A 0, i 1 = 4
PR e A 25 K, BEATIR . BRI 1/3 A
B, o BORL L i AR I i PR o BB (), ok
ISR . FEK B O BOTHE R 173, % COD
EERRIRELE T0% LI LI, 7240 1 i K i i A
R, 2853 40 d 2oy OB i B — 248 ()
AW, AT Al LR AL R HUOR SR LA
HEB B o, il A iR 5E i
3.2 BITRR

RGPS G HABT . A HOTA FSCR I
2o ROEBITHREM, PR R T 2 M5,
LMK UK BN A A B 25 Tl K 35 e HE
JCFRUE) (GB 21904—2008 )

®2 BRETLEHR

Tab.2 Treatment effect of each unit

o H COD/(mg - L") | BODs/(mg-L~") | NH,-N/(mg-L7") [S8/(mg-L"")| pH{H

s o | HEK 5 000 1 000 50 300 7~8

G+ pH T HK 4930 983 47 270 2~3

L + | HK 1972 541 38 252 3~4
FRRTZEE + WV | HiK 1 560 470 35 138 8.0~8.5

TR AR AL HiK 1 420 418 35 95 7~8

YA | oK 150 35 12 26 7~8

Ut HiK 120 27 10 21 7~8

TRBE M H7K 85 18 9 12 7~8

APt Hk 77 13 8 9 7~8

3.3 IR K R R

Ok Ak it 812 178, 1B 17K pH E
SRR IA) I, X6 I AT R B i R A5 i, ik 2 45
AR LA 15 08 7 4T , o 1 7K TE 8 T A4 22 i K 67 A
WA, [F B R ™% W pH [k, @ Ti%
2= G 25 2 /K T (B BRCHE L, 7K 5T R K i i
BVECR o R IHG AT 3 Y HE R AP IRt ) 45 B I
], 9 5 2 T A py wph fr
4 HRKEFHH

AT 112,50 Jioo, Hrh B2 A
f&EE#PH 61.50 J7ot &2 50. 30 J7oT; (R #:
PHIHN 19.70 T3 70, 17 3% AL 2% L 245550 2 )
NT 2%, PRI, SR 781 Ry 43,5 kW, 8174
B 25.1 kW, EH#EH 388.9 kW - h/d, H LU

0.80 Jt/ (kW « h) 3, ML 3%k 2.0 Jo/m’; 25540
#5 H,S0, .NaOH ,PAM .PAC 1 H,0, , IE % 5 F 24
RIS A4 0.53 Jo/m’ s Kl 24k 2 4 TAEA
BT 2000 5/(H - )i, i AT #A
1.33 5o/m’, BB T80 3.86 Jo/m’,

5 %

BEXTT PO REARL 47 28 7 A= = ik e SRR £R N -
FACBURBE IR . — £ W A 0 A1 45 A~ 5 L
F A R 245 B K, SR PR i/ 25 i/ 7K
fi Ak A= b A/ TRBE T 2 A3, R T 2 b3
RORAEF  Brobili AT RE Sy o, 2 Hizk COD (BOD;,
NH, - N .SS ¥ 435149 77 13 8.9 mg/L, H 7KK &
KRB 22 A B2 25 T 7K 75 G W HE bR 1 )
(GB 21904—2008) ,
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