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Application of IC and SBR Combined Process in Treatment of Pharmaceutical

Wastewater
ZHAO Qun-ying, LI Kan, YANG Xue-fu
(School of Civil & Architecture Engineering, Xi’ an Technological University, Xi’ an 710021, China)

Abstract;  The wastewater discharged from a pharmaceutical production enterprise has the
characteristics of complex composition, high COD concentration, high chroma and toxicity, ete.
According to the characteristics of the wastewater, 1C and SBR combined process was adopted. The
practical application results showed that the treatment efficiency of the technology was stable and reliable ,
the effluent water quality fully met the first level criteria in both Integrated Wastewater Discharge Standard
(GB 8978 - 1996 ) and Standard for Comprehensive Discharge of Sewage in the Yellow River Basin
( Shaanxi Section) (DB 61/224 -2011).
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£1 BEAKRRZITE . HAKE 1.5 m, ANARTREE 4540 . RS MM T 4 A% i 1
Tab.1 Wastewater quality and design influent and effluent & MEBECA 10 mm, 22T R 75°
quality 3.9 TJ%]_"I-"J_ﬂt
gE| ] PEAOKBR | Btk | HERchR e P K SRR A A 12 h, %R SR 9.0
Dt 1 imssl [ sn | cones R s ) B
e L T 5 s | AR 120 o RS RIS R 2 A1
SS/(mg - L") 400 ~550 480 <70 M %, EMHKE BIRBRRETT L 5.
TN/(mg - L") 50 ~ 80 75 <20 3.3 IC Rhz=8

NH, -N/(mg - L™")| 40 ~60 50 <12 IC W3R 02.0 m x20.3 m, HREA A
pH fi1 6.1-7.5 [6.0-7.5] 6-~9 J62.8 w1 A A AR, BT A BUSAT N 12

2 BRANEIYE
IR K M E ALK K H BOD,/COD >0. 3,
WO PELAA AL PN ERAE T2 TRk
AR SS, AL 238 FEAR TH A FIAEIH , 1T H 22 5
Je B2 My Ak B 67 A O e Ak BESCR R Bl R
Bk SS; B2 25 Al AN [R] I B AN ] 42 ] 7= A 18 1% 7K oK
Jit KRR AN 25 i A ) Ak PSR R E A K K
I, BB A Y A ROK S 5 R FH PR A B A ——
1C S KBRS ALY, DL RS AL B A A
HLIT , [R5 45 5B 17 3 s PR 2 PR AAAL B
ALY E R RFEAR , fT5dE s SBR 2N as ik — 25 %
I X R K R R O R T, TR T T T
PRAEA S i 5. TZRBWE 1,
7K {16 |l I 15 |—{IC. [ 1 2% |——{SBR S 2%
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Fig. 1 Flow chart of wastewater treatment process

PR i T XK B S I AR 22 BT 4
N5 BT BRI 5 s Ml b KR A8 3, 989 7K
RK T, IFAE 5 0 BRIV T LA W) A
WL 5 B AE B K 232 THHEA 1C SO a8 A7 IR
AL P AR EE 73 A AL s K A WS SBR B2
i, SE A ML RIS R e I R BR s B T 7 )
AR
3 ERAEET REBSHK
3.1 H&#H

BRI 0.7 m/s, 5k 0.6 m, T
IKIIHERE S 1.0% o A8HFFER TR 1.6 m x0.6 m x

kgCOD/ (m® + d) 7K J1 {5 BEHFE] A 6 h,
3.4 SBR RI7g§

K FHAN TR BE 28548, R 6.0 m x2.0 m x
4.5 m, HRAERN 48 m* 4 R, ARbAEH BT 3 A4
ST A A 8 h Horp 167K 2.0 b [ 3.5 h, it
VE 1.0 h, /K 1.0 h, HEde R E 0.5 h, ZEFAfT
$70.2 kgCOD/(m® - d) , V5 ¥ i 4 4 000 mg/L,
15U 30 d, FEK R 0.5,

B e H 0215 mm PEEROEMALEES S 75 &,
FEMRSS AN 0.16 m*  HEMSE R 2 m*/h; 7
MW KA 1 5, /K 50 ~ 100 m*/h, ¥
TRURBE R 1.7 m, KR FE R 2.0 m; R 2 2
BB SRATS IR, F N 10 m*/h,
B FEh 90 kPa T % 0.75 kW,

= AXHL2 &,1 11 &, 1aXah
4.94 m’/min XU H 500 kPa Th# K 7.5 kW,

3.5 HEM

1ERSFHT mx3mx2m,BEH~N0.3m,H

AEBUR 5.1 m®, K Jy 45 F A 30 min, il 2 i

A 10 mg/L,
3.6 FiRiRgEH

TG IRHARINT R A 12 h, B GE 1T, Wit R
FR2.0mx2.0 m, PSHEIBRT R 0.5 mx0.5
m, SRR 1.0 m, S22 H00.5 m, @m0 0.3
m , PLIE XA ROKHE R 2.0 m, Wi i 505 3.8 m,
3.7 wmiRFTHit

FHOBIE AT, R :3.0 m x2.0
mx1.2 m, 3952 ¥,
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4.1 1IC RRF7EE
1C [ 0y 2 i i 3 B A T R 15 P i 35 5% .
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RAFE . 1C +SBR A T ¥ A 22 B 24 4 7= K

%35% %o

PRAEUBRLTS5 8 o HefiT5 Jevk Bl 34 000 mg/L A4y,
TSI 18 kgVSS/m® %75 e &L JAAE (0 BRI s
BRI B2l 0.5 ~1.7 mm, UL TERE BL&F, SVI Ky
30 ~40 mL/g, VSS/SS #0.77,

TERIAR A sh BB, SR H KO s K [l i 2 7k
T AR SEEAR A 2B T 1.0 kgCOD/ (m* -+ d) , Jf:
HRARE K K PENR DT R (VFA) ¥ B pH {E A1 COD
LR B IC A i s, Y 2 K
7K VFA ¥R <300 mg/L B, IR [N a4 N A 2
5 I S A ML AT A0 IS b 43 e, O e o 2>
MK i, LA 5 20% MR M . 247K VFA ¥
JE £ 300 ~500 mg/L B, i 4E R JE 671 faf AR, Ff VFA
TR R R AR . K VFA B > 600
mg/ L B, TR 37 32E K B e AN A2 285 0 06 1 I 2
VFA 1978 fe#a#5 . i 7K VFA Y > 800 mg/L
FF, DU 57 oy B 22 0 18 7K, IR GRIE S5 I #% 4 pH
i >6.5,% pH {HFZ 6.5 LL'F, W hnsk 875 pH
{8, F VFA YT FE ) 300 mg/L LU I, 2 204
g, RN# G 30 69 KJg, COD A FRFA e 7E
95% L) I, iK BN i ffis A7, RS e b, ok B
£ >0.5 mm 1 &7 75% , e KRiAEIA 5 mm, SVI ]
451 95 mL/g R&F] 30 mL/g, N a4 Ja s 78 5 o
4.2 SBR KRS8

SBR 5 #F 1) Jet 2y 3 2 2 4 400 M s U8 1) B
7% 9tk .

SBR Jz [V i 35 I8 A P 22 T Ri5 Kk 0
AT AR TS5 U, R R Bk 7 s 5%, 1C RN %
KRR RS , 6 A SBR I 2%, 24 48 o) S
BRI 1 LIRS A5 IR, 280 | R DTE S HE
W D TE VR, I R ) B A P K Ak R R RS
R—WR B T3 ~7 d, @i B A IS TS Ve A9 A
RGO, AR BB AT 3 S S R B, LU B =
SRR BE , — BB 1C S #% tH KR B SR J5 i AT %
SRR, HENE MRS AT K E A, &id
A B AT, IRE W SV ik 50% LL |, SVI 2k
100 mL/g 245,

4.3 EBEITHER

IC +SBR T- 244t 2 M2 H izt e,
KK BT 4 Tk 20 5 K 25 G HE bR fE) (GB 8978—
1996 ) — ZAmifiE e 8 TRT 9L 38 (B v G ) 15 /K 25 6 HE
JCHRUE) (DB 61/224—2011) — ki brife, TH25
WA, %2 H2018 42 A1 H—2 H 28 HXf %
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Tab.2 Treatment effect of pharmaceutical wastewater

=] ERFKOKEE | CPIHEBOK R
COD/(mg+ L") 3 100 47
BOD,/(mg - L") 1 500 18

TP/(mg - L") 6.0 0.4
$8/(mg - L") 500 65
TN/(mg - L™") 70 14
NH, -N/(mg - L") 50 9
pH {4 6.9 7.2

5 ERHARZFIRIF

TR DA as R A T 2 J2 UASB 2
7 g ER IR T Y IC [ Ny i o 1C J 7 i o) AL AT A6
B Bl BEE K, A RUARUE T DR SR A 2 7K v BE 1
FRE Tk, JF HoK o4 BRIt ) ¢ UASB 2 i 4 , T3
BT AT A AL B K .

TR G AN 420 m*, SR N 126. 7
TG, Hdr, +3 21,16 J7 0, % & M Wit 92.74 T3
TG, LR L Hofth 12. 80 JT T, BATHH A 1. 72
go/m’, HohE 2k 0.90 Ji/m’, 25 K] 3% 0. 26
Jo/m’, N T34 0.56 Jo/m’,

K Ak Bk 240 m’/d, COD 4 B ok
98.5% , TN =% 80% ,SS LG % K 87% ,4F4E
ATt a4 360 d 3, W) ] gak 2D 1] 26 55 HE i Y COD 24
263.8 t/a TN £ 4.8 t/a SS £ 37.6 t/a,

6 %5

@© R IC + SBRIKG T LAk L BR 24
JEoK A PACR R4, REtisiTRasE , KoK B4 T
KB (TG K R G HEPRIE) (GB 8978—1996) (1) —2
T o S ¥R VAT S 3 (B P B ) 75 7K 25 A HE bR o)
(DB 61/224—2011) —Z& HEHlbR v .

@ SRHIC + SBR BKA T2 AbFH Rk R 24
PEIK 384T BARE AR 1. 72 J6/m’ 5 B4E AT /b ff)
REEHERL COD £9263.8 t TN £44.8 t.SS #437.6 1,
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Tab.5 Effluent quality after upgrading and reconstruction

mg - L'
15 H BODs | COD | SS TN | NH; -N| TP
SEE 2.4 | 22.9 | 6.5 |11.3 0.5 0.4

4  LE4E

TEVG KT PR ol T RE A, 3 2 X SR A= Wit
P25 B P S SR A X, S TN
E‘Jﬁ?ﬁ%%;iﬂﬂ ACTTVE T RIS U8t 25 B TP AN

3 TR TG K e S S A R AN 4
1%17&1_}3}63‘&36 DIk, i AOK e R e iA B — 2 A
HEARE
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