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A STUDY ON AFFECTION OF CHLOROBENZENE TO ANAEROBIC GRANULAR
SLUDGE IN AN EGSB REACTOR
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Abstract: In this paper, EGSB reactor was used to treal organic waslewater containing chlorobenzene and a study on af-
fection of chlarobenzene 1o anaerobic granular siudge was conducted. The resulis showed that chlorobenzene was harroful
to the anaerobic bacteria of the granular sludge in EGSB reactor treating gluccse synthetic wastewater. After adding low
concentration chlorobenzene continually for 72 days, the obvious damage on the bacteria located on the surface or in the
inner part of some granules could be observed under SEM. After stopping adding chlorobenzene and the reactor was
recovered to operate for 30 and 50 days, the damage could be ohserved yet, and furthermore, obvious cavities were ob-
served in the center of some gramules. Along with the operation, diameter of the gramules in the reactor became lager.
But after contacting chlorobenzene for a long time, some of the granules would be disintegrated, resulted in the quantity
of the smaller granules increased and that of the larger granules decreased. As the damage of chlarobenzene to the granu-
lar sludge, the settling velocity of the large granules was reduced, and even some grammles floated in the water because
of having cavities inside.

Key words: EGSB reactor, Granular sludge, Granule diameter, Settling velocity, Anaerobic bacteria

FERFNFERASY P, BRA, 25, REGURAHILEG RN PR,

HEAHAEELAYREE, CBFSEZICHUEERERY . BRI HEDR
EAGELIT THHR" Y . AXHERR T EAEXT ECSB FALAF A BURLTS Je 1t i B
W, HPEROFEEMAEE B RAE, TENMARGHULAEEKRRILEFR
&,

*» EREATFRERITUEME ( “863” HH) (No. 200244601190}
Project of Chinese National Programs for High Technology Research and Development {No. 2002AA801190)
AR FEEARMBEEETYEE
BHEXFARBH S TERRAMM A RSB
WRBER: 200206-19, #E RMA: 2002-09-30

© PERFRMENHRATIHKSHEE http://journals. im ac. cn



2003 £F 30 (3) MEY ¥ EH .51 .

1 MES5RAE
1.1 {B¥R

HERAKBEXRER R, RBEERTZHBENE L R, FRENER
AE v a.26L, HErfih, HABRBHRKENENRZEE, RVEHEKEHNE
VLBCEHIE, AR IES B PR RH
1.2 RBAK

FRHALRK, BIEHFRASH COD:N:P =
200:5: 1 IMAHZRE. REMBE_SH, SR
#5(¥%) COD R T4 5.8kgCOD/m’ - 4. [B) 5 I A .
WEBITEM 1gBEEE, HFINAER NayCO, R
Bi#EA pH 4 6.8~7.2, REBEMBFREERESR
REARH BB X AR N 1:2, tRfESFTEmE A S
5 E e E] -3 25.31h,

1.3 SHmA

COD W : TL-1A K357k COD B ;

pH {&: TPX-90ipH it

BEEEK (5S) MEEERERKE (vsS): 7
BEEYLN, 1 RRERETEHER

EEWRE: SHEBTEE, SHGEEN :fg; ;f;jﬁixsig
}igj)cckkﬁ%?itmﬁﬁﬁ (BELEIWUBER 7 —HAEBE.S k.o Kb
RA)s HE: 2mx 2mm AEHAE, W 10%TS101 | gemmmpit,u metn,
(HEF Oov-101) (FrEgREWMLTHERR), TS )

800 BRUERELCIL 4L, 80 ~ 100 B; tiR: 150C; MW IREA. 180°C; HFERER.
180C; THZFM: WHEMZ, WA Onl, WER 10nL, BIZEFE 70C, F4a
8] 30min.

RS . B—E&MNE, #HRFESE94 1.4, 1.25, 1.0, 0.8,
0.6, 0.4 0.2 mm TR, HEHFRTRFAOTREE. #HTIHEKE, WTHHERRE
MENEEAMBRESENERSSREGEN TS, b, TUEHREERITEN
R TS T ORI 23 A

MBS RTTE: RESEN ILMER, MEEEE, HEmEK. AARKER
TRBRL B TENMA RSN, AR 84 BRI I # 0T B K BT et A
t, MEMBARX v = Hn (v AT, HYBEREE, VUIERE) iHE5HiZER
TRETIE . MRS, 7EEMRREAE A — 8 2 Hb 20 ~ 30 41 35 HE R A0 R
TSIRAATRIA, B (A MO 12 R 1 R R 35 T BT

BEBRAFHEERF . ERPREMEY R, REATEY. ROEFAE.
KRG, SR TR, me, SR, K.
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2 BR5ite
2.1 EGCSBREBHEITHRRSHER

EGSB F i 38361517 367d, H AT 156d, H#K N RMEENHEEEREK; M
F1STd Fih, HAKPMAEHEE (< 10myL) 8%, HbE FREERETFFRNY
BEBRERESHAERFRRNOBMEM, FHTHREARMNBHEXAKREETMKT 10
mg/L. PIB 228d B ERTIHERBEEFTRANBRER AT, BB A ENEE
B, Hit, FE/GH 704 (BA%S 229 ~ 208d) MIERMBIME XTI, HiE, sk
FEBHER 10 my/L LA BHREBIL S0 mg/L, BITES 2934 b, HAREREY
BT 7 mg/L; BEI5 204d, HKEXRBERRME T 27.62 mg/L, TEIEMTELE 5d
B, WAEERESE 25 mgL L L, FSY, KK CODKEHLAER LA, E=HIE
#H ERTNERERGROFR.

S 290d TrER, BIEBNEE, RNESHMAKE v A ARk, BHRE 361d
REER, HiF3 69d Kisfial A E T, BT ES 321d, WEIEMBHRL
BEBSRRE, BEERFELEAZ=MIBELTE; B5, SHI~SdESHN
—KFRMEAR. ERMREETH, HKEEWRER 3.4 ~38.32my/L Z H LA
ﬁfjﬁmo
2.2 FRSRARESTH

FERMAEIBTT G R A% 300d, MSLI7 856 BRI 1 BURL 15 TR 0 L Rr 42 43 7 it
T, SRWEA 2P, SAEEEE REKEE 150d HERM L, 29, BHE
BTSRRI REFE 3mm L L, BHIIAT 5 ~ 6mm, {H fy T30 57 5k F 1055 0 4 A AL
ALK 1.4mm, FHIEKREEH 1.4mm L FRB2RSHG0RERE. RETE, BB XK
WG ERG B, WRAEN0.2~0.4mm BRNER N 0.44%, T2
KT 1.4mm ISRHME R HIE X 60.34%.

B 2 iR MBI E R 504 (BN5S 348d) MEBRISRAORZHN, TUE
i, 5% 300d MtL, MWEPRE KT 1.0mm BFELSIRET &M LR EA M/, TR
/AT 1.0mm MIFRELIS AT S HEMNAE AN M, KERTASESTFREEMEES,
o BORs R E BIH Bk,
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ERAHE /s

d=0.2-0.4 4=0.4-0.6d=0.6-0.8 d=0.8-1.8d-1.0-1.25 ¢=1.25-1.4 4> 1.4
Ri2HH ()

Hz FREBREEREL
mHI50d, O F300d, = % 34sd
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2.3 BRSRENTEEL

ERMEEZNT, 4 4 K EGSB M M KBRS RATLE ST T, ety
(955 59, 101, 122 F1 150d, FRFPRR AL N RIS U8 49 T BT 5 A A9 B R 42
ZIEIE AT LU Allen AR FEAZEY , BIZFRISRMLENR 1.03g/cm’ LA Allen
AR E B BRI & R VRS R ESES PIRRERE 3, R
¥ 3247 72d BT RIEE 3000 B, DAR4E (IS 3K S 24T 49d BIE AT E 56 348d B,
WA BIHEAT T BRI A, RSP LR ERIER 3 P,

B0 p
. 60 |
_;.i 40
]
s 20
i} 1 1 1 | 1 ! I
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
RS/ wm
B3 @EhiSRILENEL
T I{E, AT 4 B, —a—3E 300d SeME, K355 3480 oMM
21 AERESEEABNSRERKHHBTE (h) mE 3 A, S8
FHRE (om) 0.3 0.5 0.7 0.9 1125 1.325 REZRIMLL, %_MH‘T’
AR nw 7 B®E 93 w70 mo AT 0.8mm TRV

B AKETERE 1303 19.65 2549 B3 44 N4 HEEFRFMA, 5K
5 300d ZLM{E 14.09 2.9 3.9 369 4331 5276 E{FWHIEER; MRBK
3 348d SCWE 15.65 23.15 .17 4112 5.7 68 F 0. 8mm 75 1738 IR
AT, BFEEER/D (R 3%). T8, BTFEFHEMNER, MEEKTFR
GHEINES, BE Alln AR, HEEAMEMELEE 1.03g’ 1P mARER
MHEEHTSANE—ERENGE, MEEHRILERERAD, FULITERA TR,
I AESRS, LIRS B KR IR AT 40d S5, HIAS 3484 B, BRI ENE
BISRMTTERA gL, R8s kmEp s RNTIESmEEREX, e
3 1.2mm~ 1.4mm BB, HITHMIME 68m/h, 24700, BRI RITHEE K, THE
HMTFTHEAFENER: —FH, SO EEKWBNH TZREGERE, RET
RHRASEFERNENERISR, HEERGHE TR 55—, e RAHF7ER
B N EFNAG T XUET T 494, BRSENSHERENES Y, RELEG—F
Bt BZEEMENEEZR, RSN EAER S RONTEENHEHEK, Wl
1.0mm ~ 1.25mm AR, TLBBAKA 70.15m/h, B/AK{E 41.65mh, —HHER
ik 41%, XRBRE - RBRBRARGIRE, RELENEE.
2.4 HBRSEABSHHEHESR
4 BARTBEFES 150d HBRIGROMFE, o] Wi TS U8 K & m R A E ey
MEAE KR, REAKXRGZRE EURKTFHEA), ARMLUEHE. RH
aoht, BREROENECESHEABHAEERFRNES, RANAHBZR.
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B4 35 150d BURLIS IR 3 G IR 1
1 MORTSRERE (x3,000), 2 PRTSRERE (x100),
3 BRFEAR (x4,000), 4 BNFRNTE (x4,000)

B 5 B %55 300d, BIBUINERIG SGEATT 72d BRSO R R A, BRNSR
REBARM, AHBHREHIE (B 5-1), X5 Seghemo'® M WML R KM, Wb
RENARNABIBAXEKPBER, BANBEMTRTRA RS (8 5-
2); ENRBRANETRASBEIE, FEASCHBER (EH54), AN,
ﬂTﬁ%m?ﬁ%ﬂﬁﬁ%%*m%ﬁﬁﬁTﬁg,5&—”%@%%%&&%%%
)T E

A5 o 300d BRI IR B
1 WRISRAR (x40), 2 WNERER (x4,000),
3 BRSESE (x50), 4 BRNBREARE (x8,000)

FILBMARSS, BT 30d BIE 327d 6, H RSB MM EFHE =M BB L
FRRIB R AT RENE, W 6 PR, iTRXEBRERAR, ANF—, RE
MRS RMFEE RS (B 6-1), SRRMAOME T ERREUR R MRETL
“EMEE (K62), MEMEKRI, TREKEETIBEFOHFEAE, =HH
R EREA R R RANBRISR, CIIEPAKE L, $ENFERE, R
HABER R BHEE (F63), HII ERNERTERH TR PRRES.

4Lzt 25d, BPSS 3524 B, NARBI#SAHECHBASRHEITNE, LEME 7
Bime AL, WSS RERRMUPAFEHEAEEN (B 7-1), HEDBIEH,
FRRSRATTG, RIAWAE o BIE SREE (8 7-2), HSRAEFEDE
7-3 BURHIRPREH, FTRERMIMAT SR YN AMEEME, B8 HREENSETH
WA (B 74), EHANKEESE -ZREWRE,
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He B37dBNGRATKQERE
1 WAEBRAAR (x100), 2 WEASERMRE (x3,000), 3 FESRSRONE (x70)

7 B3SAFRBRABERERA
1 WRSRER (x3,000), 2 MRERIE (<70,
3 BRISRANE (x4,000), 4 FRISEAE (x4,000)

3 &g

i LA BRI LA R SR TS IR L BB, ATRIE B I T LRSS

PN b A B B BOK Y EGSB JZ R 4% PIBURL S T o A 40 B A $R M B4R,
BEHMERERR 72d /5, AREENETRAPE IS RRENARME YW B2
BRE, BEERMEFEKEIZ T 30d M 50d 5, PRIV SIBOR 500 R4 R &
RER, HBMBNGRABEFEENZHENR;

BEE TR I RIRELS, EGSB RBLBFAIBRIIS MG RABEMNE A, BKH
BT AR B GRAEE, ER/MESREEE, fANESRANELS; &
FXHRIS T AR & BRI R AR N TTER/D, RERBHIFRSRAR
i et Tl e
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