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STUDY ON THE TREATMENT OF PHARMACEUTICAL WASTEWATER BY BIOFILMS-SBR

XU Mei-Ying'*  ZENG Guo-Qu'  CAI Xiap-Wei' SUN Guo-Ping' "~ XIONG Yu-Zhang LIN Yu-Quan
( Guangdong institite of Microbivlogy, CGuangthou 510070}
( Guangzhou Guanghua Pharmacetical Co. Lid., Guanghou 510623)2

Abstract: The technology combined anoxic biofilm reactors with aerobic sequencing batch reactors was used to treal
phamsceutical wastewater which included refractory biodegradation pollutants such as antibiotic. The technique parame-
ters such as the biofilm endurance of shock loading. the eflect of biafilm on the biodegrability of influent and the proper-
lies of aerobic sequencing batch reactor activated sludge, the effect of pH on removal rate of the system were analysed.
Through comparison with single biofilm and SBR without biofilm reactor, the biofilm-SBR system showed higher endur-
ance of shock loading.

Key words: Biofilms, SBR, Phammaceutical wastewater

FIERAE - KEEE. SHEYRE. TREYWAAMHEKETHEERY
FOLEK, MERZ EERRBERKAES, FROFBETLEL, ERTEKYK
. KE. BRYRAETAEL, FHANRE-FEEYLHT LRERZ BB
BK A . ARRERIT TH A WL R SBR B &, MBS A BBk
MRIAFHE, BB AR R,

FYREREKEE T EHELYEOER, RSPy BROEEBES, 4
PR ERBEYM RS E4, AFrEE. REH. EFAERE, THEYESR
E£R. BRSHEEESTRYAATVIBHANEY, KHEFEZMEL T RPEA,
HAEBMKIMANAFTRLESZEN . FREKREHSISRY: (sequencing batch reac-
tor activated sludge. fR]#K SBR) LI T Z By, @AW, Wt afmiehR
SRS M T 28 T ks B . HEr, HNAAE AR R A
Hhak SBR BARFHIZ B K RGE ,, {8 BRI SBR B HAS G T A B 25k e BE
FORE L,

1 RBRAKSRAEHZ
1.1 5 Ak

WA MGV ER AR THERE, BREERKERULGDSLE Y%
RIS BT 2 &k, SEMIBE /K COD K 68.11 ~ 1236, 77mg/L, BOD 4 4.4 ~ 198, 12mg/
L, BOD,/COD 7 0.07 ~ 0.564, BRAKMKBREMRK, KPHRYHMET LI,
1.2 RBREESHZ

BRE MO, RAEREEEEN 2em AHN SR, SEMKLAEEY
202L, HRUERHIEARE R 183L, KB A E EMT, FERMERRA SBR, H%
KRN 2470, KEBEDEMTL, UEEFSARERA, RVERALH AU
B LW, ROAERWRT#HET, #KERM M AREERELAE 1,

2 HPEBRERSRIE

2.1 HEHER
BITHEEGBROERAFAS KB RETHBESBERES KSR O MR ER

HFEIE, BERYREMABREAK D& ERK, #EK BOD:N:P=100:5:1, A
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EMATHR NI 1d, WE 2d FFERLL 80% ik

bldi, EEATHSINEAEERP K, 23 20d BOHE 3750
b, W B KEE#K, COD ZREEE b
35.4%, WHAAYBEC EAERN THEREK. ! / .
2.2 SiRIHL 2 3

B eyl Oy A RA R EE KL B R G000 = P
BIISIRAE SR IR A SBR R 28, HERBEN A tﬁ_
HoKiHET ISR DME, LUK Sh, KW 8h, TIE 2h,
HeK sh, WHE 40 B F 27T, FHRJG, #7K coD A1 RREEREE
7 342.78mg/L. tHK COD B3 94.56mg/L, £B%E N Let¥Rh, 2 50, 3 SBR,
72.41%; 15 ¥8 %% 10tk 66 $5 4% A EF, MLSS % $BEESX, 5 HkH

3.510¢/L, 30min FIFEELN 20% , 15 IR4E%E0CH 56.98ml/g, i8] SBR FRIEHFREE
IF T HI 2K

3 IZ&EE4RE

AIRB MK IE T R AR A WA E SBR M, A WBEERN
MIALTR R E SR B RE . KRR AR, T SBR WA RB B LB SR
BiEE RIS RBEWAMEE, B4, AN pHERERELENENTEREE, BT
WA, ARSCTEHEAK R B A WAL F R AR . SBR YLIE R IE] BE 4% . pH % COD %
BRI RS, TR S B .
3.1 KFER MR R R AR

R[5 64 39 7K R 2 X U b A B O L
MAKEW, Kt I HEBOHFKTE, 2
OB LA AT R, SR SIS R N B
NEEREREESEN, THKEREY
9421/ BITESL b, A5l 1, 2, 3, 4, 5, 6h
RBT I A G E R, B PRAY COD £
#, R 2 iR, YHEKEEM Ih EE I I R
B ah Bf, A MIREST COD RO 3B % i B9 HE /d
KRR . Xl SR TR p0 &k F ety 2 BUKBIRAE SRR W
BB R R E, SHRES, Bk
HIMERAR L A Y L S MM A i i TSR AT, SRS HAREKE
BN AME , M RBE, HYENEWE R, EHHFRERLS BTN
R EE S B BB, Bk COD M AR ER, 2H K EM 4h 4585 K 2] 6h AT,
YIRS COD MEBRFMREIESE, BEAAK, o SRFRESTALEKEEL
I, W ah MFEKEHA], o BIIEACH B A 23,550/ BB RS IR .
3.2 SBRIREA AR

ERRAERUIER ] R R LR RSRISR, WA TmRiks e, i
FHPSRIEERE, FIMENEEE, METHENES SVeMXRA, UkEsE
MTLTERTE) . YUITER AN T Ih B, SVREER, KR ERERE, XANLSEE
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KUBESRFTHEMEN L, ERLEBER, MTHESERREBKPHRAZY SR
B, WAKBEL, YOURHERD 2h i, sVei4aa. Bt SBR s E R AL
T 1h,
3.3 pHX COD EBREEHRM
WAEMEREKECGBEAS R IEERNIERS, pH WERWMEDE HNE
ERE., MEYEFSEHERNEE pH, RAEXT pHEEAR, MEYAELE
HEBERWES, SEKPRAILSYETRER. M TRISENIK pH, #—34E
RAEESERRE, RARETHEE KK o H R S5, 6, 7, 8, 9, AR ALBE
%, Wi ASA COD RR%E, pH7 LB RSN COD XBRFBE, SHE4KH
B pH R4, St —4-E0 TH R IEAEE BRSPS IH F M,

4 £YERAEBIGHE SBR K M E8HI R
4.1 S£PENEAKATELELRE

1B AT B A O AT 5 R4 R ) A TR %
BRAMERAMAOEE, G HEER
BRI BRALL IR R, HIEN Bkl
A B BIF 5K, T LB X B K T
MR R, A (6] Fh 25 25 B K g ) R AR
fEHERE, REHHAH A KK BOD,/COD ' ) ) . .

7E 0.070 ~ 0.564 2 [E ¥ 5, eI 0] FE@sE A 1 8 15 e 22 29 36
I 9 B AP A R 1B /K ] e i A S 3 AR AL A R
FRME I Fin, RAGEHRLASS, -k, &k

BOD,/COD H J& 3 9 0.070 ~ 0.564 £ & B
0.103 ~ 1.009, AIFEBEHGIIARBEENER. XA T S8 4 PR 2% 6 Sub K
B R LS YR A YT R AR S FEY, REFEKKATREEH,
4.2 B SBR ZHEASHEKGBIEHFEENRSREYEE
HEHBREEKGCEREL R RNTFASEROERBEDMRX, I THEEY
BUEAT SBR B HIZ5 A B K b B R G R0 K B ERCR . AR T W R4t
COD M BRFURS, BUW THEEHISRAEE (MISS). SRR, (SVy,) &5
RABER (SVD, ZREAE 1. 2K BOD,/COD 7 0.069 ~ 1.009 Z & ¥ shet, 58
WEH COD EBRFERB R, HSVIEMF o0, HHSEWMENEBAEZE,
HAKRBAS LY SBR 1975 MR R IL COD =B REWE A, ANHERHABERK
BEWAX, SRETTFEIESERE

F1 FRIHEKRY SBR REHRERHTEEE

# K BODS/COD MisS SV SVI CoD £B%
LgLl) (%) (ml /g) (%)
0.069 2.511 15 59.74 11.12
0.167 4.289 ps) 51.29 36.37
0.192 2.314 2 51.86 47.34
0.654 2.463 11 44.66 56.26

1.009 1.989 9 45.25 90.74
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4.3 £MBREAEHERE

mFHZEEREREERER, a8 1400 180
A REARA, FHEKKKE, KR ;333 60
HRYGMH B BBEKR, BTHERITEYBXN 5 s
WK AR RAE S, BT RF4E S o
FEMT BT A BT K AE K, LB A M AY 200
COD KRR, RN 4 FiR, EHMIKAEAN s s
HutlEN, #K COD BRI 86.68mg/L, B
EAF] 1236.77Tmg/L, KEREH YL, £
dAEYWRAEBEE, HK COD K 31.54 ~
562.89mg/L, FBRFEN 42.86% ~74.19% ., X FERH FTHEYEAE A M TE LS
RIEE Y IRLEE . PR . MRLRFEES0E KER, FHTHERBLSHY
#, MAEMBEMERSEEAELSYREA-AGEN. Hik, 9B RE# K.
R E 2 KA R AN ERAER, ™kl
4.4 E£WREE-SBR ENEILE

P25 BEK 7 B A IR R B b . 450 SBR RNt A4 M1 A % SBR L HIES &
FALEE R, EZEX COD MATEER, R RE 2, BREK CODBLBL, B
TREA 157.76mg/L, T =R A 1236.77mg/L, {H2 4 YMEr:#1 SBR B4 & 14k
HECE MG, HK coD BBE, B4 SmyL LT, COD BEBHBLAE 67.50% ~
92.31% 28], XIS EAE Y LR SBR 3k AT A BI6Y, X KR A Y A0 SBR ik
L& AR T EX AR M KK R EARER rh AR S

T2 EWBE-SBR EAERHBEKMNRWLAR

140

HEER/%

20

4 HYEERE L0 A R
|k cop, [IHACOD, ™ kg

PR #k COD H7k cop COn Rk %
{mg/L) (mg/L) (%)
WL 157.7 ~ 1236.77 94,55 ~ 56289 40.07 ~ 54.49
SBR % i57.76 ~ 1236.77 81.50~305.23 55.30~75.32
YR + SBR B 157.76 ~ 1236.77 31.27 -~ 94,80 87.50~98.31
5 #ig

SRR AR . AR EGRH AR K AT RO b AN, SERER
%, THEEEREMHAEKEREEYELERS, TARESRRE, LYWEER
SBRIZMASHEKMABTLZRA B shE AR, SRAERBRE, HIEHET
K. KBRS RM T EKMLE, S ARB S H I RRS L YRERER
ERMIRHIZEE A, MK COD £ 157.76 ~ 1236. 7Tmg/L Z B A5 fkat, MK COD /b
F 95mg/L,

$ 2 X
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