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Abstract: In this paper, aerobic MBBR(Moving Bed Biofilm Reactor) process was used for the experimental study of indole—
contained wastewater treatment, aiming at treatment of indole organic pollutants in pharmaceutical wastewater. On the basis of
investigation of the effects of such process conditions as HRT, aeration rate and indole shock load on the removal efficiency of
indole, COD and NH,'-N, the optimum process conditions of aerobic MBBR were identified. The results showed that when HRT
varied between 6h and 18h, the removal rate of indole reached to 100% after 8h and that of COD reached to 89.65% at 8h, but that
of NH,"=N reached to the highest at 12h. When the aeration rate was 0.1 ~ 0.12 mL/min, the removal rate of COD and NH, =N was
88.88~92.95% and 65~66.83% respectively. When the indole concentration of the influent varied from 25 to 65 mg/L, the removal
rate of indole kept 100% and that of COD and NH,"-N also kept above 80% and 40%, indicating that the aerobic MBBR process
had significant advantages for treatment of organic pollutants hard to be degraded.

Keywords: Pharmaceutical Wastewater; Aerobic Sludge; Indole
CLC number: X703

T KA AIG YR e . YR R EU AT Z AR 7 R AR XA [l
Z . HPWEEER . MAEYRERYRZ . B B 3 K A W B B 2% ( Moving Bed Biofilm
AR SRR E R K, FXFTF AL Reactor, MBBR) 1E b—Ff 1A= Y 52 1 7
PR, AhBEE R B Y BRI ER Sy BT B R R N g W R v e . AR

YR EEE: 2017-01-26

ELWH: EZOKMG T 568 E R LI (20132X07201-007-001 ) 4% H)

EE®N: T8 (1979-) , Y, Bz, 51 KS5RKAAH,

BIEMEE: BRRR (1962-) , B, #z. Wi, PP m: B S%EM . E-mail: zhql1962@163.com



42 IR

435

AR . 0 A 4 b 5 3 PR SR N T
WAL MR, B RS AL RN AE P42 Ak 4R
PRIE W B S T — B i s akm KA B vk, Ho
O BRI e T /K R R R BBt
VE R Ak, et AR SER SR K I Y
FTHERSTRCRE, BRI KT
PTG IR AR A K A AR WA A A A —Fh T
2o HUMEREDRAN R A S22 7 i DR iE 55K
W, HULRERRN B shry A
WS\ —Fh S A A DL, e 25 K b
1) Jo HE A B8 8.79%,  {E K i T5 K CODAE
FURBERG N, FEEME A YT 2
RAEITEYE, (R AKMELL RS . SCRER R4

MBBR T2 &g R K #6471 s Ab AR 5T,
ik % 5T K J7 45 B B [E] (Hydraulic retention
time, HRT), Wi, M|Wgobdi (i far & T 2440
X5 . CODFINH, -NAF KBRGCR I, i
T 4F S MBBR I # 1 5e A T2 44, ATy
MBBR T. 2 7E TR FHER L TR S

1 KEMRERE

1.1 SKIEAK

SEEGHATR], S22 K B HE RO R RS
WM EE , AR AE IS TS 7K A s s | ke A 4L ) 245 1%
7K, FHTFMBBREW g LR HEIRE . 7K I3 45 B I i)
FIE A A SR gY, HOKBURAIE L3R 1,

F1 RIS KIKBRIFE

m§[/mg « 1! COD/mg - L™
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2 ZEREHH
2.1 HRTXIMBBRFFE
2.1.1 bl LR ¥ HRTAIMBBRT
2| BRI A 1 O W22
#2 HRTXIE|REBHIHM

KIMFEI KW dkkE RRRE
/h /mg * L /mg * L 1%
16.3 0 100
18 18.4 0 100
15.0 0 100
18.3 0 100
12 18.7 0 100
18.2 0 100
13.9 0 100
8 134 0 100
15.8 0 100
16.3 1.3 92.10
6 15.8 1.2 91.54
154 1.1 93.07
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70.6% . 78.9%. 89.65% . 85.8%.

i 28] W, B HRTHI 46 R COD 2 [ R 5t
BT A, 18F112 hit} 22 J5 25 Bk SR 1
=, FEO6FI8 hilf CODIY L BRI & o XF A
W HRT/KSE R, fEHRT N8 hitf, X}CODK) %
IR A, HAE6HIS hAYCOD MY /K ik i I T
60 mg/L, Hf40iM tA E BRI A 1 i HL A
s R, RERE R, X ABRAK TR
CODER| T FEAMEH . — Bk, HRTHEHEK, %
W) 55 e R ks A, XFCODI L BRAL
o™, (RIRR Z M, AL AR
fF, HRTIFA S KK BT IEA DG, MR
FEHRTIE . 33X 22 K R 2K I 6 ff AR
HRTHHE N2 SEBUK ) e iR, 7ERURIM K
Jitifa T, AP ERAL, SEMEYRESR
A, NTEEN T A A 2 R
2,13 XNH, -NXBRacRag%%  MBBR A
XFNH, =N 25 B AR U UL 3. #EHRT N
18, 12, 8. 6 hilf, VI3 3F /K NH,-NVk £ Ky
7459 mg/L, HH118~6 h3 7510, 8036, 7593,
66.96 mg/L; V-4 Hi 7K NH,"-N¥k £ 247 32.98 mg/L,
Hr118~6 W35 2530.67. 2938, 3378, 38.12mg/L;
SEHINH, -NE R 855.31%, HA18~6 hiy 7
459.12% ., 63.43% ., 55.50% ., 43.19%.

90 kv~ 100
1 HH/KNH, =N

o Ll

70+ 180

T 60}

—

- 50L 160 =
o0 T
= 40} J”&"
T 140 35
::w30.

=

18 12 8 6
t/h

B3 HRTXINH,—NXERZIRZ M
HHEI30] I, MBBRZZENNH, —N) 2[4 %



44 IR R e

435

HRTHY 45 i S 30 220 R IR A AL, HRT A 12 h
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63.05 mg/L; “F 3 CODE [ % K 80.85%, H i
0.06~0.14 mL/min%} 5| N 71.33%. 74.37%.
88.88% . 92.95%. 76.70%.
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A R P R A R BRI R R R AE0.1~
0.12 mL/minzZ i) , 7K £ & 76 50 me/L, ik %
(TS KA FET 5 Y HERCbRE ) (GB 18918—
2002) —ZLARIE,
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FERTNH, =N L BRACR AR LA UL S . FERR S
i 70.06. 0.08, 0.10, 0.12 mL/minfif, P43k
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mL/min%} %] H 69.24. 7329, 74.16. 80.09,
78.88 mg/min; P34 HiZKNH, -N¥k FF 442.85 mg/L,
H 1 0.06~0.14 mL/min/y %] 2 41.26. 34.46.
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54.17%, H:10.06~0.14 mL/min’3 %1 4 40.05% .
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