%28 BB 6 HOE OB % E #Ht Vol. 28, No. 6
2008 426 A Acta Scientiae Circumstantiae Jun. , 2008

B2, BN, BRI, 5. 2008, 4 YpTE P SOR AL - TR IERR S AL S RIHALIRIR[T]. IR 2R ,28(6) :1079 - 1084
Liang Y S, Yuan X Z, Zeng G M, et al. 2008. Experimental study on nitrification and denitrification in biological activated carbon fluidization-sludge

filtration coupling system[ J]. Acta Scientiae Circumstantiae ,28(6) ;1079 — 1084
SYEERRL-REREHASRELLRE

Rz, ZXF7, $RA, NEF, KK, Ket

HEAERARFSTRFR, kP 410082

75 B 88 :2007-04-26 5 B H 89 :2008-03-15  FI H 9 :2008-03-27

RE MBREYFESEFAL-RERGRRE, URRESIOVRE B EEHKRBTA T RENHAS REARE, ANSE T E2YEER
BT SR R HARRE . SIS R R, M 3 R B AR P B 15 V8 B B 0 E K 2 i B e 1R PR R A T . AR IRAETE R B A A OB R
Tk e R, A AR S R YA B A AR E. R R AR COD BRAFTH 2. 2kg m > d *MERSRATH 0. 2kg-m - d 7 gtk
BT, RER COD ME R E BRI 4F52 92% 1 70% 5383 %F i K VR IR i, 7T LA BO %38 2R 48 00 A AL AR J7 5 ok pH A9 AR (L0
R RGSRBHAS RE LR RE.

KW AYTEER; Wik Wk RAEME; 29K, %

30 45 102532468 (2008 )06-1079-06 B4 %5 X703 CEEERIRAG A

Experimental study on nitrification and denitrification in biological activated
carbon fluidization-sludge filtration coupling system
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Abstract; To investigate the nitrification and denitrification process and demonstrate biological activated carbon formation, biological activated carbon with
hull activated carbon as carrier was coupled with a fluidized sludge filtration system and used under continuous flow conditions. The formation of biological
activated carbon was achieved by removing the superfluous suspended sludge from the reactor and controlling the influent conditions. The distribution of
biofilm on the activated carbon was influenced by the circulating fluidization. It produced distinctive microorganism distributions in different zones, and
the biofilm represents some characteristics of the microbial physiology. The removal rate of COD and NH," -N reached 92% and 70% , respectively, under
conditions where the volumetric loading of the reactors was 2.2 kg+m 3 d % and 0.2 kg*m 3 d 3. The denitrification of the system was effectively
improved by controlling the sludge filtration. The variation of the effluent pH could also indicate the presence of both nitrification and denitrification in the
system. .
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1 & (Introducti
51 & (Introduction) Chung et al. ,2005; 25 22 {# % 2006 ). Herzberg %

H ¥ 15 ¥ 7% ( Biological Activated Carbon, BAC)
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5 B % % H 28 %

JEYE MR PL . A BE St R B, 78 16 2 i IR BE A
BIR&ZMT ,BAC 1T LA [F) i % 35 15 1 ok 0 4 2R FiY
Fi A Yy W B AE F (Lee et al. , 2005; Duan et al. ,
2007).

EYTALR B ER GRS T A RS AR e
Yy B AL SR R, [F) B — Ak B9 A 9 AL IR IR
DL M4 DA S5 H BB (BT B R s AR %
#0453 = 3 ( Tsuneda et al. ,2003; Wen et al. ,
2003 ; Rabah et al. , 2004) . {H &, ZEZBr N F 1F
ARAARARE THRERBRRIUVNREERL
SR ER T ISR AL 1 R i X SR &R i
AR %] ( E P ,2004) , o HAEE S A
TREATEVENBBRRARENE RAREEBTT
(B 2R ,2005) . dnfe] & 20 A0 Ak 52 E 4% 5 19 2 BB 4%
fiE R KA B TR E R, AR E RSN
5 AL ThRE , B A WAL IR BB 8% #E — 2 & JR L
AMEBEERER.

AFRFEEDERERBERERULREARE
Wgia, B ERNMAR M B ARE B KIE
WER=MSBERXNIIREASERR, RS
BRIEZE , X R GEAL T K #EAT R IE ], 2 WAL
PR B E % BE Al b ST AR W v M AL - R IE R B R
SR, RREEEAF AT HATEYE®ERNTE
Bad B I EEE T I EA [ B BB 5L AE 43
TR RIS AL EE.

2  ## B 7% (Materials and methods)

2.1 RBEAX

I FKR A A TR LR K, ik
BIE 1. HMETE SRR N EDTAH,Na,y2H,0
15g-L°", CoCl,-6H,0 0.24g-L"", CuSO,-5H,0
0.25g-L°", ZnS0,-7H,0 0.43g-L"~"', MnSO,-H,0
0.84g-L~', NaMoO,-2H,0 0.22g-L"", Fe(S0,),
0.46g-L7" ,Hr 4 L KN 0.5mL.

£1 HHEKAR

Table 1 Components of the synthetic wastewater
= A WE/ (mg- L")
CoD BEBRERAT
NH; -N BEBRERAT
KH, PO, 4-38
NaCl 15
MgSO, 5
NaHCO, A pHIEZE 7 ~8

22 RB¥%E

AP IE VR TAL R A VLB R, E RN
50mm 3R BN 700mm ; Bl JR A 42 80mm 3
BE2R 650mm , H FARI = AH 4 B O AL BE KU
BB AENEE R SEARE TR KAHEA
MAERAS. AL ABRREWNE 1 frn. UK KE
ERETARMFEN. BIXREMIABIL, R
A ACO R EEHIHR  ELF T RE &
HlER R IR 7R OB AS P 2 A O 1 8 R R
3. KB AR FEE R 25 ~30C T &17.

SEHAEX

0 ®° 8%0% %0 BB D0 @ @0
1T
O
=
%;

1 RBRRETEE (1. aREKEE, 2. EKER, 3.8
E4H, 4. MBI, 5. BALRRBAR, 6. Bk, 7. 8
KUEAR , 8. diAKAEE, 9. U D)

Fig. 1 Schematic of the experimental equipment (1. Synthetic

wastewater tank, 2. Influent pump, 3. Air compressor,
4. Rotameter, 5. Fluidized bed reactor, 6. Sparger, 7.
Effluent filter plate, 8. Effluent tank, 9. Sample ports)

2.3 RBEF %

DRV ERERD KR B F K
WEHEBERAEMNER, RAKZERN 0.5 ~ 1lom KR
TR MR BB EFERY 4% G EM IS RAER
BB RLE, LG R LR ER, R 3d 5
HESHK. BRELERFE0.08m™h ™" K&
FESHN2ANE,E 1 B A BERYI X Yy 3%
MER,ERREETHHNBREB EWE, B
HRT 4+ 7E 8. 6h, ¥ Sk b /K , M R G A AL FFIE ; 55
2 WrB A TE MR I T Bl AR I AT A AL S R
AR L2 MR, ABREERSMEYSEES
MEMERAERTEERTS oK R ER
DL, FE3B 1T BB AT 0 R A S B ot I B7 28 I B
HRHER, UREREYESEEER TRAZ
E REEYERERNKE; ZEBIBR R
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HEREMAEYE RAW /N, W DA 5 5 A Y
HEK B 38 D PE R AL TR B R 2 vh il BE B
AT, A ENERANSHBHAHEERNERM
MEINGEMERE, BHEREERX(BRILES,
2006). Hb, @AW HAREANEILERNMARL
ERIFEK COD B AWEE R HRT A2, 2172
R TR KREHBHEREHEMEEREY. S
WEEKRAAM, K HRT 45588 4. 3h, B H R
COD MBRBRAMAFHE2.2 kgem >d°F10.2
kg-m > d 7’ GEa 6 B M B A YIE MR N
B AR 8 WA 2 K B COD Fn & A A . KA
BE AT X pHHESBHETRENHALES R
AL B FRAE .

2.4 WRFERF &

COD R FI$8 i 9 % 18 € % s NH,” -N SR 44 (Rt
FIEBE ¥ s NO, -N R A By —#% B8 0% B ¥ NO, -N 3R
FN(L -285) 2 RO B pH ECR A 3% 3 B AR
B MLSS REEE R (BRI BRI ROKFEK
WM AR k) B 4 ,1989) s A W IR B AR AE W AH
RANFEBHENE.

3 42 (Results)

3.1 FRICEAHERH TR

YA 25 B B, OB #8 B = A A0 B O Ak B IR
REPEMBEESEMBEREHERIER,BR
S HEBMEGCEBKREARR™E. EREXAE
HERER, FREKRBR#EAT XKEWHZ, W #4
EEMEMAEY. 9k 10d J5 , KR ER s 7RI R 4G
Bt e, MR R W, B K SSHZEH T . NE
13 ~30d,7E 37K COD F1& &Ik FE 4y 5K 569. 62 ~
831.60mg-L"'.53.12 ~85. 04mg-L™ ', EH AR R
Ti4r5lh 2. Zkg-m_a-d_aiﬂl 0.2 kg-m_a' d &
T,RGi% COD MAA W T & BELSH X
95.70% #190.86% . X—KrE ,ZG* COD AR
ZBRHARBFNERETEATERBRA S WK
MR RS MR R MM RE. (H R, M E R
EZJE, BT EERE TR PERE, HRMHGE
FIHFTTRE, I Aktag (2007 ) #0122 % 58 % (2006) 1
TR dha Bk L EENREYRD, BZET
RIS A T PR A T R AKOK R, A W R AR R bk F
FECHEE[ARENBERRUERT, RKENER
SHAYERBBKPERYRENES £ HBRE,
RARFHBEGEE, REBRIKE LA H4HE

PR B L EIR BN R A R B SR A T NE L
AR IE , FHAS T AEY RITE R. R, KR 4%
HEREEERSRTGI R REKIALR. Rt
COD FERK L BRI MU B B30, LHEZH R
HAKBRREERE LT B BG4 RME 2
B

—=—j#sk COD
—— K &R

—— 7k COD
——kER

COD /% /(mg-L™")

Wik /d
2 HERMEEKETE COD MEMREETHL

Fig2 COD and NH, -N concentrations in the acclimation and

physical adsorption phase

3.2 AYEBRKWHRITE

YRR BRI ERBRE TR E TG R
BRI E ST , HRT {R$F 8. 6h, S i /Kiz 17 12d. |
R4 R, &5 % COD MIEANERBREKRKA
WMATRE , LB B COD P EBRRHAF 63.6% , &
AVPHEBRRRKN48.5%.

AYEERK ZRENBE: % 13d &% HRT 45
HAH A3 BUMARGHTETRGHRAUNE,
COD MAAEZRBH A TR EHEEEYW RN LK
B W38 B R K BB T B B A 38R, R i) COD A
HARNEBRRREZN A BH. L 21dCOD £ (R
RikF| 93.75% ,ZJ5 R EFE 85% UL |, P EBR R
#492% AN EBRREHHEXNHIG,EH 304 5
FHEBRRHIKXE] 0% .

EYTEERTE RS BRSE X COD MERE B
MR A 3 FiR.

EEYEMREBRIBF hEEER LR,
T ) 25 D A B9 U B A S 1T LB, 4R UG 2 W 1
ZEERKE. F1I0dERATFIEAELCHES —
ERENMAEY, HEERERESNE 4a iz,
FE 625 B A T R 100 58] Wk F A Y £
Hehd BAEH EHEXEMR, FNEORAR
BERARZRES, AUTUARIAPERBFRT R
AL ES TAY R E B . E4 Y RIRE K
FREN SRS, A4 Yy IR R B i 3 K B 25 BUE
PR, RE WAV BRI SB N TR, BESTE 120
~380pm ZH] , EBRAEREAFRFULNEHFRER
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B O#®# % % #

28 &

AR —4k, W E 4b Frn. S5IL e, 3B vk 4
VIR R RERTER LR E=MAE X, 78 W KR
RARLERTER—THENRBRENNTHRIESR,

—o— ik COD —o— 7k COD —a— COD £[RE
500 ! ; ] 100%
400 TR Y o 0%
300 h o i — 60%
200 B 2o [KV AR A7 - 40%

COD & /(mg-L7")
COD %Br

100 BLYY ¢ C - 20%
13 17 21 25 29 33 37
Ff ] /d

0

BEA3 ~5em, NBEGHEBRAERMET AR
.

—o— R ER —o— HAKER —— HAERE
100 ‘ = 100%
80 | 80%

60 60%

40 3 40%

REWE /(mgr L™

20 RES _{ 20%

0 L] o
1 5 9 13 17 21 25 29 33 37

ik /d

3 EYREEREATE COD MEMEHL L

Fig. 3

a. W BT ACRIEN (<40)

COD and NH,' -N during the formation of BAC

b. Az IS I S AR E Y BE (

4 EMENERENEBR
Fig. 4 Micrograph of biological activated carbon (BAC)

3.3 EMEMRBRABFPHARREANER
IR A Wy 05 AR Y A R KR R R R 2
37 W0, a0 5 BT A Y BRI, oK
T PR R R BE B e , L I A A 5 72 JBE #) o 9% i
ARHRERARE LB N EE. EEEYRIEE
A BB A A W 0 P R T MR 3 R, KR BREE R

16
14 —
12 -
10
8

—o— KA R £ &

AEREL M /(g L)

(=

J
0 5 10 15 20 25 30 35 40

ik /d

5 EYFEREASEHKEREMTLH R
Fig. 5 Variation of NO; -N in the formation of BAC

WE BB 7. 2mg- L BHHEMKE 1. Omg- L' X
T HEABRBRAARGEEAHALHRERAN
BB
3.4 EHEERBERAE pHERE L

FeT5 U8 W Ak I 3 R fi o 7R A0 A g RR Y AR B9
I3, R G 1T A T R 4k K W AL BB B 7 B
B AR PR pH ERAR, Hok pH B AR T 2K
pHE, TEAEN M AL pH EH#TERRT. b
RBLHBE G, £ YE R BB REE; F
W, K IER ETRTBRZRE T R HEAE A
K, RHALIE FZE 58, ik pH E 2 87 # 1 H
HEZERE, WE 6 FiR. pH HA RSB IE R
TRERETERBERNEELE, FHE PR
B ARG P AL S RO AL AR Y IR i A
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w ik pH o ik pH

80 - BIHEK : W2ME
. :
.l L] -' - .".-5 -'Jl
75 a0 NS
[] : l*. »
0o ] s L | )
@ 7.0 <><> © " i & o
= U ieo A
a o° <><> & o 0§ %%o&:g
6.5 - ooo 060 gé’oo
%ol oo
6.0 | HIR1 J

A i) /d

6 WMiaitfE pH EHIE L H LR

Fig. 6 Variation of pH value over the test period

4 1Fi8 ( Discussion)

4.1 AR WP R AT

BT WALR RGN =53 B BT R4 i EE
BEM, NTEERBARIENUEDESRE
R 5 WK T ) TR B T R A, X R R A
& T8 Z B Y BA B8 K % H 68 S F1
AW rE L. [FIET, B T AR S WIS AR B A BRI 4, 0
P BORL bR R AL S 7E0E 3R AL R R P 2 B iR
HUWEEURHMRR LAY, REMAYE
B b i 3 A R 0 A Y 2 TR R A A W A B A
TR R R IR LAY REBRERE,
B e R B AR AB A RK R ER
K3 Z,TE A Wy JE AR 2o %5 W3R A7 19 2R W W bk 7
WE % B o S AR BE B BT, A I IR BBUK R SR 2 T DA A
BROERESRE LY K AYEERE LS HGHE
WAYREARA AR RS TS ENAEY ET
A A4 I F BE 3 T B I B35 ( Duan et al. ,2007). [F]
AY, 40 Herzberg 45 (2003) fi 5, A KR A AT E K
A= Wy JRR 25 0 M X T A W T M R R T X SRR R IR
it -8 W P45 T RS B4 R IO IR V4R A AR s Mk
I R AR B R GE Xt K AL B BE T M B W iR & ,
IET WAL 2R P A o B S L BORFE R K AL B A
S RAREE .
4.2 REANLE KA KL

AYERRE RS BERE RAML SR
WSS R AYEERERE, £ EAER
i b 45 B I RIS, T A 32 7K 7 45 B A TR ) L B
AL R AR B B AR KT, AT A
W RFENHEAL GBI BT RE. EWER
BER) B 5 72 3 B A W P9 2 30 8 P O R RO R
AR, X AIE R T AR R EMIFE;

IRl B, B T K IR AR X B v B A R A Y YR AT
DRBABHRER, REBR ETBFRERER
e sE M, B SONEE% I = A 20 B 1 AR HT K 5 1
ERTHEFEEARERARK SRS . bt
W, R AT AR BB EE TAEWBENERGR
U8 J2 AT K A AL i 8 B 7 AR B 2 B A R R RE AT
B RHET RGN HK BRI 0. FRIEET
AU ERERBERBRET = HIBEXF
BEBHEMMD, WAL T RAKD B, W RGH K
FRAR PR IR TV, R T R A BRI AL
5 Rt RE.

5 #5i (Conclusions)

D) EAYEERTRA-RBERERSE S, B X
B8 B HE B A2k K AR B B TR A v
PR IGERBRENEKEHEEES. EYRAEH
REBAE BT ZTE I TARE AR, R
BREFAMMEYEBRSHFLE BRENEYERE
Z7E 120 ~380pm Z ], SRAEWE B . 7 COD
ERAMHR 2. 2kg- m - dTMBRESEBRAMN
0.2kg-m *d BIKM T, RA X COD MARERK
A ANFEE 92% F170% £ 4 .

2) =M B O AR E R K IEARE#EZL R
BAIBRENBRIER, BEEYA 3 ~5Scm, F 3B
ZTZHABRXFPREABNERRLS, HXTH KR
BRBEERER, hEGRET RHEAERSH,
H K P s Rk B AT p A0 BN 7. 2mg- L B A R
2 1.0mg-L™' AT, pH {ELZ 87 # 11 H M 35 4 3 40 *F

HEYEERHOESRMELEE B S
RGN COD E A MR E: B WM EMR, U X
KpHEHKZA IRBEZRNAZERSHILS
AL I3 BE.

BREMEEET: AN P(1963—), F, &, BL LR,
ERNEEARENREERERERAFEK.
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