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Pharmaceutical Production Wastewater Treatment by Micro-electrolysis,

UASB, Two-stage A/O and Flocculation
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Abstract: A combined process of iron-carbon micro-electrolysis, UASB, two-stage A/O,
flocculation was adopted to treat pharmaceutical production wastewater which contains refractory benzene
and its derivatives. The process selection basis, the major process flow and removal effect were
introduced. The operation result shows that the removal rates of COD, BOD,, NH; — N and SS were
97.1% , 92. 4% , 88.9% , and 86. 4% , respectively, and the corresponding effluent concentrations
were 280 mg/L, 130 mg/L, 40 mg/L. and 95 mg/L., respectively. The effluent quality are superior to the
third level in table 4 of Integrated Wastewater Discharge Standard ( GB 8978 —1996) and could meet the
intake water quality requirements of sewage pipelines, with the operation cost of 3.45 yuan/m’.
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OJE UETRAF B R0, S AT b Sy R
A (R A A BR AR A2 2 PEANMEE TR, ) 2
Horp S MR AT A W), el A AP AN fE

PRI 55— AR TR TS K, R — R K
TF S5 TR L T A AR AT AR ik B 5 A 3 K
AR PSR KR & Ak B 22 39 SR AL AR EE TR G R
PG BTAR SR, S f 2 7 B 7K A0 A= 1 15 7K 43 ) BEA 5 15
A PEFEAE AR B IR R A ORI [ Y A Ak
FRER 2K ORI 0 A SR AOK R AR R
PR + UASB + ik A/0 + BEELI T 22, I
LA TOAR B 2 38 7 K — L AT ot AT I
LEAALAL B, fr 28 i K CODBOD; \SS NH; — N £
P TR ER G HEIbRE) (GB 8978—1996) £ 4 f

SR AE, B pH fHH 6 ~ 9, COD < 500 mg/L.
BOD, <300 mg/L,SS <400 mg/L NH, - N < 50
mg/ L, LA A2 HEA B X 35 7K 48 9 B 2 A o
1 BRI KE

TR A K FE AR R K
A PR R s K A AE T TS K, Hod, AR PR R K R IR
AR SRS R SRR ALY, R
COD i B/C xR fif S5 45 1 LR TG 5 K W R B Ky
RHEE AT A ARG e o X I 8 R R TP
ANAE AL SRS G 1 7 AT AL B, MK K BT 6 B
QKA HE bR E) (GB 8978—1996 ) 3 4 Hh =2
PR G HEAE X 75 KA BT ZEA R KK it K &
W1 foR.,

®1 BEKKR.KE
Tab.1 Wastewater quality and quantity
K/ COD/ BOD,/ SS/ NH, - N/
i . H . ;
g) H (m3_dl) p {E (mg-L') (mg-L—l) (mg'Ll) (mg'Lil)
A IE K 160 ~ 9 600 3 100 700 360
ERLRERS 40 6~9 300 160 200 30

2 LEAEATIEESEL
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TEBL ) A LAt b, 455 o Ak BHUK BT K SR 1

DU, WIAE e 5 AL PR T 2R RS g % NP/t

FEPAF RIS Bz T i, SR R S i ik 1
BAICHAT ARG, B2 R L % + UASB + 35
PA/O+ BEE"HE T AL PR E LR85 K,
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Fig. 1
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B JE AT 1 o A pH (EEA 3 2 ~ 3, FE 3 5
PR AR TR 1 26 A A, 3l i Fe/C 22 ]
F) EEL ST 2 T BTE B T T, 45 BB K o ) 42 2 B
W A T LB B W SR IR, SR IR 2R I
JSE T o $5%i0 NaOH K5 pH {38 2 ik, %0 PAC
I PAM i 5 /K BB IR R i A K AR
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Flow chart of wastewater treatment process
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AR AR PR, 7E U A T R 53 B, EIEWEAAR Y
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RVE DLIE M ™ A Ak 15 e P g A/0 A4k
AR G A B R AT Ve R RROK IR T PERTR
HERT5Ue TR, it b 08 K B OGRS 45 B 48 T4k
JEANE e hbE
2.2 FEREEHF

© T

1 JE RS 160 m*/d, 4% H,S0, ¥4 pH
HZE2 ~3 TR Mg, AN 60
m’ ,HRT 34 8.9 h, #b T Q50 A TR o6 - 45 4, A7 By
JEALE, N TAsH 1 25 (S304 B4 , IR /K$& 5 2
H(1H14,0=5.5m’/h,H =160 kPa,N =0.75
kW) BRI AT 12 it 1 8, S S
R 1 &,

@ e i

2 JE, R JE BT 80 m*/d, KBRS 4> COD Al
BOD , [F]iF & = K T AR At . AR R 21.6
m’ ,HRT 6.5 h, SR b 2R TR 5E 1+ 454 .
TRHLARA BT 10 cCRRPE K T L, =225 Fe (C
Mn &) 5K R G 1 £, S5 WHRGE 1 £,

@  ZEENH |

2 JE AR PEBETT R 80 m*/d, il 12 50 il i A
NaOH 5 % J& /K pH {d &= b ¥ J5 5 in A PAC Al
PAM , fifi 2 = A ZLEEIAR LU EDTE S . A R R
4 m' HRT Jy 1.2 ho SR Hb b Q0 A7 TR 1
ik, M5 4 & (3 11 &, $%m NaOH  PAC,
PAM,(Q =28 I/h,N =40 W) ,pH i} 1 &, fitbE#HL 2
B (RS ANE I 53 = 65 1/min, N =0. 37
kW) 5 INZ5 543 B(N=0.37 kW),

@ AHgviEEm

2 JE AR BT HLRL 80 m'/d, BB 16
m’ R H R 0.43 m’/(m® - h) o SRR 1
W IR BE 454, 780 mm A ORI S 28 4% 8
m’, = KHE 8 m, FEHEE RS 1 £,

® I

1, BB 160 m’/d, % F [al3f UASB
oK B G ohK B KB, A RA RN 180 m’, HRT
927 h i AN AR EE 450 TKEARE2 &
(1 H14,0=15m’/h,H =300 kPa,N =3.0 kW),
Hrmait 1 £,

© UASB 2 i it

2 JE, BEJE BT AL 80 m’/d, 38 i UK i BR AL A
2B RH A NS R, COD LB RY

80% , [Al st 4 e I n] A Ak, JR i i AR AR AL T
AbFR G ff . AR BUA 200 m* HRT 2y 2.5 d, 2580
A 2. 56 kgCOD/(m® « d) . 2 Hli b AN A TR BE
T4 BAKFRG 1 £(25 m* R, BT
WM ARG 1 (25 m* R, =58 4 (L
JEA BB + R AR B, 50 m?) 1 & KE R
1 £ HAIANTAARG 1 £, pHIT 1 5,

@ UASB e

2 JR, 5 EBETTUEE 80 m*/d, Z: Bk UASB fb#
Ja B K S o e T R [ A R TS
ARAEBN 25 m' KA Him R 0.4 m*/(m® - h),
e E AR EE LA . O REE LA =M
HKHE 20 my 5 e mlE 2 (1L H 1 %) ,0 =11
m’/h,H =280 kPa,N =2.2 kW B [H] 4k %8 1 &,

TRt

2 JRE, AR JEBET UL 100 m’*/d, 3 1 B A< fof 5 K
o B AR IS IE TR A A AR AL B, AR RS
16.8 m’ ,HRT Jy4.0 h, i XA AGTREE 254 . T
BARARG 1 B, P RENRHL2 51 H1%),0 =
2.66 m’/min,P =39.2 kPa,N =4.0 kW,

© W A0 R5E

2 JAE, AR UASE 100 m®/d, M b QA A TR E
TH5H o K A LIRS U A P AN AR
YIS AR TR Jo il 2 3 5 TRl 78 () i 4 48 7
SR A 20 TR Y A [l T S XS I K H NH, = N
AR, 0160 mm 44 HUR 247 m®, HUR 2 42 247
m’ ZEFLIR R G0 2 45, DN215 Gt £L VR < 4k S B
150 £ IR R e 2 &

a. FEAA M 1

2 JE, AR SRR 40 m*  HRT 4 9.6 h,DO
0.3 ~0.7 mg/L, b= EN AR EE L2540 .

b. #4801

2 JE, B EA LA BN 70 m*  HRT 7 16.8 h,
DO H2 ~4 mg/L, 5 F 471 0. 39 kgCOD/(m’ - d),
M b TR EE 454

c. FeA L 2

2 J, BEA ST R 40 m* ,HRT 34 9.6 h,DO
0.3 ~0.7 mg/L, b AR EE 1451

d. B4 2

2 J, B EA 2SR 80 m® , HRT 7 19.2 h,
DO 42 ~4 mg/L, 57T 0.23 kgCOD/(m’ - d),
M b AN A TR &E T 4544

- 157 -



%365 %24

b E %k ok

www. cnww1985. com

0 ZEER N T

2 AR PEE TR 100 m®/d, fin) 22058 5 it o
JA PAC 1 PAM 7 A= 2REEIR, DU 7 T TE B 0z 3k
Fio BRARIA9.5 m® HRT Jy 2.3 h, My A
REE L5, SRBHERGE 2 £ BMAGR5E2 £
(i PAC F1 PAM) #4552 5 (Q =0 ~48 L/h,
N=40 W) ,ffEHE RS 1 £, POoFReE 14, =
A HHKHE 12 m,

@ Pl

2 JiE AR 100 m®/d 5 B TS B X
B K B AR B . AR I8 m’
TG A 0.47 m*/(m? - h) |, b b 205K T 5+
g5

@ HRTIR

1 A&, AHETS U638 o 5 ) TR R AL U8 BEAIR TS U
kA ) A B B 35 et — 48 Bk e
ARAEBIN 12 m’ 3 B AR IR 25, 15 R IE &
45 J5 i I R A EKIWEE RG4S 1 &,
3 TEIARK

BB de IR E UG A BT, e s
TGS R AT A5 R R R R 2 P K &
HERGA MG, 2 7k COD BOD; NH; - N,
SS 4353 T ik 280,130 .40 95 mg/L, B AL T i57K
ZEAHEObRHE) (GB 8978—1996 ) 1) — Zhrift, H ik
) 7] B HERE X 5 KA B A R K RESR . &
FL R ITHIK GO LR 2,

2 STEMHRMHLERR

Tab.2 Treatment effect of the main structures

. W 45 b
iy I\I o
=l COD | BOD, [NH, -N| ss
K/ (mg - L™1) [9°600 (1710 360 | 700
KA TR % 1.6 | 1.2 | 2.8 | 7.1
WK/ (mg - L") 9450|1690 | 350 | 650
s FBRE/ % 2.1 | 0.6 | 5.7 | 4.6
B IRER -
7K/ (mg - L") 9250|1680 | 330 | 620
1 i FBRE/ % 10.3 | 4.2 | 15.2 | 3.2
ARG | K/ (mg - L") [8300|1610| 280 | 600
S FH % 6.6 | 5.6 | 12.5 |56.7
DUREM | Hi7k/(mg - L7') |7 750 [ 1520 | 245 | 260
UASB FFE % 80.6 | 62.5 | 6.1 [19.2
SR/
UiEd | th7k/(mg - L7 [1500] 570 | 230 | 210
b FBR%E/ % 21.3/19.3 | 10.9 |16.7
A |k (mg - LYY [ 1180 | 460 | 205 175

43R 2 ( Continued )

. . WG AR
S COD |BOD, |[NH, -N| S8
v TR % 50.8 | 47.8 | 43.9 | 8.6
A0 | Hik/(mg - L") | 580 | 240 | 115 | 160
— FBER/ % 44.8 [39.6 | 39.1 |12.5
A/0 | isk/(mg - L7') | 320 | 145 70 140
g+ EBRE% 12.5 [10.3 | 35.7 |32.1
U0 | 1k (mg - L) | 280 | 130 40 95
BRI/ % 97.1 192.4 | 88.9 |86.4
HeWohrse/ (mg - L™ | 500 | 300 50 400
4 BRZFHpH

Z IR, X R E R AR ey
FR(AFANTHH) o BEEPLAEFE N 50.0 kW, JE
FKALEE A 200 m®/d, FLEE R 320 kW - h/d, FLHr LA
0.9 5t/(kW - h) if, B %%k 1. 44 5t/m’; H,S0, .
NaOH .PAC F1 PAM [#4& 43 543 5 200 410 .2 300
F123 500 S0/t 3, W2 435024 0. 17 .,0.48 1.0,
0.36 Jo/m*, IEH B F 257988 2.01 Jo/m’ 3817
AT 3.45 J0/m’,

5 %t

BT A R A VU = e B AT A Ak
ZEMIMERE R I 25 15 7 K, R TR f# + UASB +
A0 + BB EIRBR G 2B TR B, 5 2%t
COD .BOD; \NH; — N SS iy LFRZ 7503k 97. 1% |
92.4% 88.9% 86.4% , %t i Hi 7K ¥ BE 43 5]y 280
130 .40 .95 mg/L ML F (5K L7 A HEBbR ) (GB
8978—1996) = Zhnife, iR el X 5 K AL HE T 7#E 7KK
JREER . SEBRIs TR SR A2 ) 2% (AN B N3k
) HR3.45 5o/m’,
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