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Start-up Process of Biological Activated Carbon Filter"
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AgimeE  The biomass, biological activity and metabolic function of microorganisms, and water quality parameters were
monitored at the start-up stage of biological activated carbon filter with natural biofilm colonization. The results demonstrated
that variation in heterotrophic plate counts liked S-curve at the start-up time in biological activated carbon filter, similar to
the tendency of microbial growth. Namely, the development of microbial community in the filter had obviously lag phase,
exponential phase, and stationary phase, etc. Activity of dehydrogenase gradually increased within 30 days of start-up process,
then reached a plateau. The metabolic function of microbial community in the filter tended to increase over the start-up process,
the richness and Shannon diversity indices got to a relatively stable level on 40th day. After a change process of decrease—
slight increase—stability, the removal rate of NH,"-N and COD,,, were about 80% and 28% on 40th day, respectively. The
consumption rate of dissolved oxygen remained steady after 29 days, and stayed at about 18%. The detection of growth and
metabolism of microorganisms and water quality may help judge whether the biofilm is mature or not during the process of
biofilm colonization. Fig 6, Tab 1, Ref 22

[Eeymandls  biological activated carbon; filter; start-up; growth and metabolism of microorganism; water quality analysis

CLC X703.1

WA HY: 2011-06-08 45232 HY1: 2011-06-23

*E S ORI A R (863) TH (No. 2008AA06A412) \ [ ZK ISRl 516 B FL KL I (No. 2008Z2X07421-004) MNLIR48 BT R4l
IiH (No. JS2007-JH22)  Supported by the National High Technology Research and Development Program of China (No. 2008AA06A412), the National
Key Special Project of China for Water Pollution Control and Treatment (No. 2008ZX07421-004), and the Scientific Research Fund of Jiangsu Provincial
Construction Department of China (No. JS2007-JH22)

*H{EE Corresponding author (E-mail: xiwulu@seu.edu.cn)



BT IR HAKOK RS B H ™ 8, B R K 48 T AMER
PRUEG S T 7K PR b SR PR 2 A BH A R sl ko B A 1 A 3
PATT T GOR L T 555 Y f T A b SR e . A W T 5 D
b A B ARAE R 2 A ORI A UF T %, Re A AR Lok
BIA BLERAE DL SIS Y™, B R RS e Ok} A=
FER AR sk Bk . A fTs Y, TR Bk K B E .

AW T U R T AR IR R L A, R R AR AR

CEYIRET ) MBS & 2 X R B G KAL B T2 IE #1817
G, YA G AE YUk Tt s 2his 1T i W 5 £ R HICODy,
FINH,'-N 25 Bk 38 Ay 1B A= 0 I A A 1 1 R v 2 800, 8%
I, A HFIE R 7, CODy, 1Y 25 B B 78 AL P i A 2 SR A
R, ASECAE Jy J 08 A 0 B 3 2805 [RIsE, COD,,, 1
NH,-NZ: B 3l DL 2 e AE i AR I 0. JEF ik, &
T 5% A B 38 35 43 BT 1 SR 4 RS 03 30 9 B A 4 0 s e A A
WA R AR AT AR DL R K OK AR RS, T
it A 40 b A A A AR R 5 K R B G, A AR T R
UL 1 SR B Bl RS SRR B A TR AR R AR .

1 MBE5RE®
il G

A 3 P o U b e R R A L B B A RS, AR 25
cm, 5250 cm, JIEFHF40 cm/EE IR A K I )2, 8t o 3R e ks
TGP (GAC) , UEJZ = 100 cm; 7RI A AN 6] 2 i (B2
0~10 cm, H1/245~55 cm, FJ290~100 cm) BEA 15 Pk 5 I kHEL
FECT BRI AR L K S ipie e ', SR Bk T Kz
17,

14

A i M i U0 b R Y T AR RE R, BV R B AL B 0
E L KR (L) 5 dJE, SR /NG i 7 gk K. i
KR AR UL EE M 7K, HCODyy, . NH;-N, pH., {1 &, DO
FIIE B 43 BIE 1.36~2.56 mg/L., 0.006~0.574 mg/L . 7.53~7.77,
6.43~9.78 NTU, 7.84~9.12 mg/LA14.5~30 °C 2 [f]. $: [ J5 5hih
() A= 0 35 1 ¢ U 32 A T S AU R s 2K 2200 L/, 28 IR UE
k4.4 m/h, 25 R B[] (EBCT) #13.5 min. Jip i 20k
AR, B K B R 15%, [ it 1] S 8~10 min.
1SR Y= A0 £ WiE I A

TS [ JURE e [] DAIBORE 111 T T R R 3HURH£5100 g, 7 RITi%
SLEG M. RS IR O EE (HPCHL) Sk AR A9
U A i, KHTTC-J S EE M (TTC-DHA) RAFH A=
Wi, BT TR W2 25 Sk 6]

1 TAR R A B TR T BE ST AT,

FREL25 glURHIN A 31225 mLuE R G wf b (pH = 7.4) ,
270 r/mind% %2 h; SR HHE 0.5 h. TR B IR 2% vh B B
2420 nm F IR 40.06 7, 6 B T Biolog 4T, SR I

4] ) £r5F

Biolog Ecof#fF-#i ( Biolog, Hayward, CA, USA) #E47 %M B¢
A UG R MR T RE 2R AT, IBORE R R 43
F T Biolog Ecof#“F-#z, Bk fL125 puL. K FhAYBiolog Ecofi~F-
AE2S CHEF%,T96 h B7HF590 nm il 5E WG FE (A) 14

A 108 Tt b AR A A DR R SR PS4 1 0 A Al R

( Average well color development, AWCD) 4" 114 3%

ikl : AWCD = Y (C-R)/31, Kb CHly 5 52 Wi FL IR G AH
Rt HEFL A WG AE . AHF 78 36 £ 3 & 1 75 44" Vi Shannon
ZREERE B IR R S e W B T RE 2 REVE VRN A bR, DR
SPSS13.05 144 Xof AN [l 4 M 18] i A= W A QB R A 0 A7 3
434387 (Principal component analysis, PCA ) .
SRR B FR 70,

R L KK AR W48 ARNH, -N 55 COD,,, % [ Z An i
777 (GB/T5750-200635)#E17l E , DOR F i (X Y S1-553]

e

7E .

et R AE ) 2 A0 A WA M R AL

S A 3 T e U b T2 R A AR 2% BR K P A 3
Y, R T AR A R T L DA B B A W R AT
B RS, UK YR A W R A D R 3 2o X BB B
Ul A Ay e 0 A T AT SR AT, A RN TR
RS dJF, b2 U8R P A M B R E S i, 19 S ik #0107
B G, HRUE TR BUR GUKT- Mirb R 2 e g 4i i
BUTE S — AR LR K, L5 A0 AR A 1, 29 dik 1) 5
{8 (43 5141.7x10" CFU/gf17.8x10° CFU/g) . M 1AT %1, N[
U2 0 A 0 e B R [ 7 72 b s A — Y, TR
I 2 S EF 0] PR AR A A 5 B2 T A A R, B 2 0 e ) L
TN | B AR E

1E+08
1E+07
1E+06
‘vn 1E+05
1E+04
1E+03
1E+02
1E+01
1E+00

—— 0~10 cm
—8— 45~55 cm
—A— 90~100 cm

(/CFU g

R % & Bacterial amounts

1 357 91113151719 2123 252729313335 3739 414345
t/d

P AR ) %8 2 HP A et B ) P A

Fig. 1 Variation of HPC at different heights of filter layer
M2 AT UL, I, DB A WS TTC-DHATR
PERRAR, BEHE RIS (A E AR TG AN BT, b2 8k A=)
WL R, H527 KAk SR (TF, 34.37 pg g
W), Wi FIRTEH29 KA BIE AN, 4426, 75 pg g b

2137 ug g L Bl JEAEITE LA R, R e R K L
i xF b R 2 B M HPCAE YY) i A TTC-DHAT 1718

643

http://www.cibj.com/

Chin J Appl Environ Biol ) JH 53551244k



B SR BB AT A

644

A1 B0 BEAT AR 5 20T, BT AR 5 R BR73 11 90.974 . 0.995
F10.993, WIEAT 5 b1 AR S 1.

40 1
—4— 0~10cm

—&— 45~55cm
—4— 90~100 cm

activity (1/ug g* h)

—_— N W W
SN o LnhSGh S

Bi&EHEE Dehydrogenase

13 579 11131517 1921 232527 2931 3335 373941 4345
t/d

P12 300 1) % D22 AR 2 ) A I 1 A B o 1] 1428 4
Fig. 2 Dehydrogenase activity of microbial community at
different heights of filter layer

Biolog-Ecof¥ A J& 3 T L A 50 19 Iy ik, T IF M 358
T2 Wy o T T A 0, 4 DG T B A o A B U R
fEA (s B BRI LAE Y, I 3had A b A 9
U R b 0 R R G BRUR 0 R R BT RS R B4 H
T PE e AR e L v T B R B R SRARAE, 43k
25.8%. 16.1%M112.9%. = JZ 3% s 2 A5 0 B 5 o) Al s 1 ) )
B TR, 30 dit i I 20k 510 80.0%, P28 3 T JE 1) 43
BE, WU AFRAT AR R IZOKOF L. T 2 08 ik 2 P
4 B TR ) 23R T e A0, 40 s B R SR B Bk
18 (43R 71.0%F164.5%) , 5 25 fb I AR A

8 9

5 50 —+—0~10cm

8§ 70 —s—45~55 cm

=R —4— 90~100 cm

2 2 60

8850

%.S 40

Ef‘g 30

TE= 20

510

I

1 5 10 15 20 25 30 35 40 45
t/d
B3 S8 R T A DR RIS FH 4 B e ) ) 22

Fig. 3 Utilizing rate of carbon sources of microbial community at

different heights of filter layer
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Table 1 Functional diversity analysis of microbial communities at different heights of filter layer (V= 3)
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10d 15.00+2.64 8.33+1.53 7.00+2.00 1.18+0.12 0.62+0.09 0.55+0.15
20d 19.67+£2.08 15.33£1.15 10.67+3.06 1.76+0.14 1.07+0.12 0.86+0.04
30d 24.67+1.53 20.67+2.52 18.33+2.52 2.89+0.09 1.91+0.21 1.73+0.14
40d 25.33+1.53 21.33+1.53 19.67+2.52 2.92+0.17 2.54+0.23 2.29+0.06
45d 25.334+2.08 21.33+1.53 20.33+2.08 2.85+0.16 2.48+0.15 2.34+0.10
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