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Abstract

At present, the pharmaceutical industry is developing rapidly. It is important to solve the envi-
ronmental pollution caused by pharmaceutical wastewater. Micro-Aerobic technology created a
special oxygen environment for microorganism. The processes of oxidation and reduction took
place at the same time. It has many advantages, such as high removal, low energy consumption,
little excess activated sludge. This paper investigated the pollutants removal of pharmaceutical
wastewater using Expanded Cycle Sludge Blanket (ECSB) reactor. The results showed that the av-
erage COD removal was 95.2%. However, the removal of ammonia and phosphorus was not signif-
icant. We need other treatment systems to treat the outflow of ECSB system in order to discharge
up to standard.
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1. 5|

LR FRE H 2547 Wb E AT R R I, R4k B T AR AR KL AR PR RCRAR . BRI 5
e E A, PESETE, 24 BRK BRSO K B 3% 75 A7, BIF T 24 R /K A FE T2 CB e
WE[1]. ZRKEAKFUKREBESIR, R, KK COD W e b[2]. AW k2 iz
KB 25 K A F 7 [3]. AYO Ak Geinhig vk M HLekilt T 2 A7 E A IR FEAIG . Humb i B )0 2
AEWABAT AT AT KB R AT TR S 4], AR B RE N 5 N E B, RS
FALIE SR HLAZ (ORP) A-130 mV 72 A7 B BEAIG ) A% PR AR A A A AL T 1 480 5 IR A AR S (R
4ii] ORP 5—50 mV 7ty DO WREEHEIE T %, —M/NT 0.03 mg/L), fER— s Biak i PSR . FHePER
IR ST, EAER 56 EAE R RN R A . EREAR T DMEVF 26 8 MERERRE 1T 2 = 8 b AR 5]
MRS E/D, TARKES]; "B R S RIS RS A SRS A BA B I A R SO A S 2 Bl g A
R7]: HRETETS R g FE b R ¥ B AR F[8]: Rl T5IRr==AK[9] [10], HAEREAKM PRI =IE
fIR[11] o AMIEFR R BIORL 5 Yo AR S SL 88 A2 8 2 i R SR B3R AR, B Gu RIS TR IRAH L, A MRy
IAMER BT, P = A2 B 88 AT SCELR K IR P Ak . Z RS AN b . S50TRTS . did. 4
EHIER B BREK. ERIIECSAMH. SRR, ZBRESEMRA . AR ECSB M #
PR L 0 25 PR 7K 2 S i S R AR

2. M5

ACHIH ECSB R40(F 1)AbHEHI25 kK, #E/K CODg, "Ik 12,000 mg/L, /KPR E N 70
m%h, ECSB J5/KALFE R 48 TR L. NT FAIGERT ECSB SN 38 253 70 4k 15 7K S TR Ak ith fr) b 7
AR AR, B S EE NT sRAIRE, $om%l. . METER. FeCl, &E 7Y, BEEERIFME
FITTRAEAE A . NT ORISR 38 1R R /K 4 22 535 25 ECSB RAEWI I N 28K, il AiK RGN, &
HWEZMABRE, WRNMEETEBE I . R K RG] MR KISS), Bk, SBIEER
F BRI T B s B IR R 5 R R Tk AR, IR AR DRARUR N 25 B KT 4335 e ot
P = AH 70 B8 48 2 BE AR REVR TR A 3, TR K . SR, MIHLBRRI R 2], A=
ARG B8 R TR A DX, PR KEEAT VR P 1Ak o JBUREYS 8 7 b DX 38 m] DARE— 585, - Sh HOREE2 11 R 4
P TR RV TR R . A B R R GE IS PP BR R AR R, HEOKRRE, R
HR IR Tob v AR s N PN S ) b ke B R R S B FE R G
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Figure 1. Schematic diagram of device
1 SHREREE

SR HOSCER (9 VA AOE I TE ik B NT HRoRT S R4, FH R B 46 7K H ) C O, H AL RE 25 AT ECSB
REAAEY RN 2R TAR @, B FEAES, AN AR B ECSB RAEAY R BLAR TR, iyt
BV RIE T BA T ZME A, TR, Aaiti. ECSB HE iE SR A XS A AT E, If
X HAEA S FAT . A, N TR 4R 2R VG A (35°C~37°C), K FH B e 45 #A48 Xof
ECSB #EATn#k.

HCH (R 7K BE 55 AT /K T P bR L 4540 25 75 S 2 (COD) . & Z&U(NH, -N)FLE B (TP) o 38 hR A 2 3
KA ORFIE AR T 77E) (B 4 M) RIARAET % . COD SR PRIE % AL Akl e s 2 R H
IR -V R E O FEIIN i 5 S SR P AR B0 20 D e B R I o

3. HEREITR

M 2 fpaf LA H ECSB {5 7K A EE 22 4 1 3k /K SR s K, T IA F1) 1818 m¥d, KA A 65m*/d.
SR COD H/KIREHE AT E, FHME N 611 mg/L, KREVEREIAN 268~1200 mg/L, Frifkl Z{U A 268.
HUL P LAE Y ECSB R EA RFmdirhd mfiae 11, HIEFZEZ MM 1% 5554 MR SMEH 45
¥, FEKBUKEREBNRIIER T, BeA Sdz 65 K SMbERN A RS . FE, ECSB RAHAE R
(ISR, G0 3 F 7E 15~25 kg COD/(m’-d), (A HURL R 3 16~25 m, o B A8 S i 2% P9 B 85 v
PP FE R, RN e R AL T IZIKRIRAS, XA BB RE /K 5 Bk 5 Je 7o 7 B, FE Mt DR, M
AR5 AR = P 7E BRS8N A 8 A1k, FRIE T OB ARG BEbR A PR AR 3 26 DL L T
RO A& FRIERBIT. FrrsErE R BT 2IT0EE, &k = s s liisie. 5K, A
Bk, B, XETRE R B RIHEK, 1% RS IR E /K COD K JE, DRI S LRE
CFHIZBRZF A 95.2%, W 3 Fin). 7 4h, COD I 20 25 bR B AN T s N o P i S A ER S A7 OB 5
11243 1% 7K A A R R o S AE K R R AL B (AR F R A R B BRI, A RK KT T AR MRS B0, B
Ji 5 B SRS 9 3 3R e I BRI R, COD ¥R %, ECSB RMas N & A KEIRAH K, W
FEHVGEA B DRSS B N SRS AL A B, X S TR R (R4 ORAE T % COD ik i i) L BR AR « IR
o PR B PR 155 1) T SR Al P, B pH (B3 L2 6.8~7.2.ECSB R i AMY AL fi VFA AL, T HLAERK B CO,,
NI ] 3R RGEFT R 1 VFA TR CO, B, AR T R4 pH R FH[12]. Zitomer [13]K
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Figure 2. Variation of ECSB inflow
[ 2. ECSB #t/k &ML

20000
—o— K —e— K

16000

12000

8000

COD#JZ (mg/L)

4000

0 ¢0000000000040 0000000000000 000000000
11/21 11/26 12/1 12/6  12/11 12/16 12/21 12/26 12/31 1/5
HiH

Figure 3. Variation of COD concentration in inflow and outflow

[ 3. ECSB R4tk . Hi7k COD IREHITL

(1) B S 8L 4 R A HL B fef 0.2 g COD/(L-d) v 4 i 2 4 g COD/(L-d)i, B85 P i pH {E i 7 B 5,
{HZZ ] 52 RIIEAT, RERMAEH) pH BT AR K E 2548 . A, 8% # N 1.9 O/(L-d)Fl 0.1 g O,/(L-d)
A RS pH (H 5 A% 28 d A1 34 d JE R B BIEAE. B2 T VFA BB SRR CO, 5 Hy Bl i
Mk 7 pH E K [5]

W 4 Frow, SEEKFAIE N 24 mg/L, £t ECSB 4bH )5, AR &, FHIHKIRERN
70 mg/L, RAEKIFIMINE N 284%, HEik 728%. iXJ& K 24 % K i & B & W7E ECSB & R4,
SRS R S A TR P A R U A S R AR P R 3 o 1 HL ECSB i 7K i COD ik LL K,
TN E REA AR TR0 B R B0, WAL ARXS T R i 2 59 A B, AHAAE 15 .

MIE 5 FTLLE H, ECSB y5/KALEE R Getf k(TP M L BRIE AR H ds, HE TP RkEAE Fa. it
K TP HISF33R B 27.0 mg/L, HKISF59 S ETHE] 27.4 mo/L. EZ2 Ky ECSB R4tN F 2 KA
W, BEEAA S FVER S G, 10 H R A 4 8, B0H KB B TH 5
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Figure 4. Variation of ammonia nitrogen concentration in inflow and outflow
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Figure 5. Variation of TP concentration in inflow and outflow

5.ECSB &%tift7k, Hk TPKEHZL

4. &g

ECSB &40 LRHIZI KT COD MIMEH, TEARBUKE B RIEL T, WMEEIRUERR € 1 K
COD KJZ, LARBEmEMERE, TPHEBEN95.2%, 4 ECSB A H )5, [EWELE ETF, “Fmn
HN 284%, FEALBE AR IE B TR . SR B AR IR USRI N VR SR I B (I BRI, S BRGNSk
AL ERRE 125 . G5 HR I, ECSB A4 B2 1 Hi 7K 7K R A RE Ik B (TS /K AL ¥5 e HERObR v )
(GB18918-2002)— %K A Frift, FrlAJGSEAbBE T 200] UG FRIF S A VA T2 DL IR AL T2, B4R

UE H 7K PR IR FRHE
ABER
TLIA o S5 R R A B AN 2R R0 H (B84 5. 201512920006Y), Fd 5L BT ERMY 2% Bt RHiF

T H (B84 5 : NHKY-2015-03).
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