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EETMEYERBENEE Bocllus sp. B2 REATERFNEEREYE. TR
EW, ZEEARIBRPFAEENFE LW ERS, SHAEHRTHITER
R 1.7 g, BEREHBER7%ULE, ERHERTENTELEEEN. ZE
BAEREHSR T EHMBBEEN pH HEEKT 7 mMEAE, ', M2,
Mn'*, AP*& M, ZMeBEFHREERAEHAER, BRE a2 wEFm®m,
Rk 1 FRINaR .
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HYIREER B £, O, DNA, 4R, BEQ. REERES T TUHEN
W, SFREHEEZHERE, BEKPREBFYHEER. NP Y. aTFHEDE
BERIRZ WS, 5 THEYER, T RIER, ERM T EIRAE ILEEER
ARESHFERFEGEE, RGO FRIRS 7. Hit, iR ckEn
MTERE K, R KGR REREK ., REBREEEREXRZ T, BE TR
(B BB R
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1.1 EEFERERFE

Bedr . &M 2%, KH,PO, 0.3%, BHLAMANR 0.1%, LHLE: 0.1%, pH
7.0.

BT RAKRLREMESIEEN L E B-2. B o3 T 357 8 10 4 i 1
FrHk, WmiL2d, REFRBETWAERE, T30C, 180 rrmn "B KK 2—3 4, WXk
BRI A 2R R TS
1.2 BEEEANE %

1) HEBRANELEARSWEITE (AHES: 59838300) .
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FH 25 18 7K g v e & B ) AR VR BE 2 100 mg- 17 VAR IRIR, BUS50 ml, FOA 0.5 ml 1%(¥
CaCLIBF W, RARKIRYIN, MAEYEEANOZEREEIELRTFEMA CaCl, ¥
&, HIEAE. REMA—EBNEEN CREEB), A NaOH H HCl ¥ pH £ 7.
BAFEFATERENHE (150 r-min™") SRPBRMBAHIETFRIE, 30s 55 ASE B
(50 r'min~") 5 min, R/EHE 10 min, 7 LIFBIRE T 2 cm AP E # & 4 M pH
. DA EBER RN CaCl, B 504 1 8 i 5 14 2 g xf 88

BREEYE = [(A-B)/A] x 100%
A, AKX EWERMEE, BAHR LIFRME.
1.3 #ERAHE

A B AE 10000 x g F B0 30 min, FIHBEMMA 3 FARWYBEREYS, BE
YIFE4CT B %, ERATITEWTE 10000x g T L0 30 min &, HTEE, WER
EERI R

2 AR5

2.1 BRHEE

MAELBFHEFNREEN AR B2 HITEE, ZAERKEREL, BRMOE
BANREG, SR BUh, BE. R, AGRILEE, EFREEBHRR, BT
W, A, KERANRA, BAERSAE L, SRAAKREMSEFRO 8%
LA A AFTE, WX E AN Bacillus sp. B-2.
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Table 1  Strain identification

K f# A +
L) + 20} + "

S BB +
e WA + AR AR SR EN +
" g + KA (pm) 0.4x0.6—0.8x1.2 HELKE(M-R) +
o AVEEE + BB K — ZW Ak -
L £ + HyS 74 i 4 + i B -
A A + E — Zmad -

2.2 i Bacillus sp. B-2 MKz

£ 250 ml =i, BiEIL)E 08 Bacillus sp. B-2 M T 50 ml (UM R T,
180 r-min 'FEIKEE IR, B R hBFESTENERE (UBEEGH) . RESEHRNEAER
B pHfE, SRME 1R, BB AR, ERFRMOE, BFER0 pHEBTRK, ME
HAMAERK, BRBCHESR BB E M E UMK, PDRBRHEEEEEM,
60h B WA BE A BB R, MR BB A BB A (76 36—60h Z B BB S KR T
H#RE), pHEBRIRMK. YEHFE 2 h B EERSEAZTTY, B8BIEEME %MK,
s + B EFE IR E R TR, pHE B TRE . & TR
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EFHEIRT IR EEOYTRAEERS By 3
WEIAG, TIRRAM A RERK . M Zio0 2
ERER, ANBESRMERN60h, MK =’ I .
BB RUT AR REANASY 1.7, K0 = @B % 0o
> BHIR R
2.3 HEEEHEM B 1 B Bacillus sp. B-2 M1t K ik

HNTH—-SHERFELEERANKE Fig. 1 Growth curve of Bacillus sp. B-2
T PR A4 A R R BEMCR A R, ol B 4
B, BOERERER. FBRERER L EERIMA CBILEG/H EBRE T 28RS
P, SRWE 2R, HERNREEEAR 20%, XWELERMALELRE
LR, BERASAEERNE HEREE RIS 20% L0 F, X @& &L BRA
REEEKBERMREEEIEREGHNKEL (93.6%), HALENRTEFETE
BERh, RHBUED WS A i B R A S T T 0 B R B K
B, FIT BN A .
2.4 BEERUNAKR pH (A X2 B M A5

pH EA U LB MR AT . FEASH, 58wk (kb B 7 9 i & e
P, MAEm B eI AE/ER, Hik, pHEREWEENEERE. 1£ pH 36
HIRRPESRMF T, HRBERMNS, Y pHMEES 70, REHEREES, THFER
ARKFE E (B 3). B, BEMEmEEEN S 0 pH (ER7—8.
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Fig. 2 Distribution of flocculating activity Fig. 3 Effect of pH on flocculating activity

2.5 BEEFIKEEFN CaCl, ¥t 5 01 B EEVE MR 2
ML AEYEBER AW, ME 4R, YRENNOEEE 0—10 mg- 170, HiE
BRI RGN, HEEEHIFRTIER, FRIE 10—15me- 1 BV B T B N R IR (R 1
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TE90% VA b, MWE L 50 mg-1-'B, REEEHSB TR, JF7E 100 mg 1 "B 2 0,
PR ERELRAL I T EEETMA, Hit, HERE8N0EEmERN 10 mg- 1.

BUEIRIMERER RS CaCl, B MWW E, F T RAERY pHHEZE 78, [E
DA SR B B RS R it BB, 45 RN S iR, CaCly, (RN 1%) 2w 2%
EHRMESHE, 058 mg ]l 'WEEKN, REEEBO0 LA 7.9%, HHEEEK
RN R BRI MR T 100% , BEA S B AT BRI A MEEM . Rat el LA
BEMAEYERAMERT, MER LR ERUEILTHE, WH CaCl, #EE AR T
DA E SR S RIS M RAR L, T CaCly 45 B X 06 -+ ) B BEE AR
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Fig. 4 FEffect of concentration of flocculant on Fig. 5 Fflect of CaCl, concentration on
flocculating activity flocculating activity

2.6 @l R R BRIE T R

MAEMRERMEEERE N 10 mg 1!, FEAFR CaCl ET, MERK LWEEY
ﬁ%ﬁﬁi%%ﬁﬂ%ﬁ%ﬁ%%m.ME6%T.%%?Mimﬁm%m,ﬁi%¥
BERI X I A EBR R B, T HBEE CaCly B WK BE A3 mina s hn, 5] B 458 94
AR BB A S R S e L L& CaCly 9% RATKAY .
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Fig. 6 Effect of kaolin clay concentration on flocculating activity
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Table 2 Effect of various salts on flocculating activity

BHTWE BuE/ %

(g'l”™")  NaCl KCl K80, KNO, KH,PO, MgS0, MnCl,, FeCl;  AL(S0,); CuS0,  CaCl,
100 5.6 0 0 0 0 91.7  97.9 0 95.1 * 98.6
10 0 0 0 0 0 356  99.3 0 97.3 91.3  98.6
1 0 0 0 0 0 23.5 0 27.5 0 0 26.2

* XA Cu M REERHAER, BT o EEHTH, MEEUNE.

HELWFHMETH, —MBE T Na*, KT SEXRERALHAEN, M ML,
Me?t, AP, Gt Ca" BN =B T EEAERSEER, M S BHS, B
SHTEEHFMEER, BEXE11], 2, MZ* R AP S M =mE rivfeE, —
TR BB A R R IR AT, RENEE, HRRREREER, 55— FEnss
SrFYIR SRR AR A YE R, (RERFIER . MEEDEREN & FEEN, Hif
s FEAAEMEEIMER. BB FHE AR, KEPXESBRERMRFYWA R
Hfr, B, BB EEEAREmRDN.

2.8 AR BREEIE P Y R

BEGEZWAENEEREZ, B 785 7B ZEENE 100°CH KGR R 8
BFl S, RIS T BB BEUR .

X AABTEZE 20 min AN B, BEE MM ROER, BEEEAE, WRRsH
EWMAERE, MEREMNAR, REGEEFEHOEM, KOEEHR, HR2 24t
i, #iT 20 min, EEFZHREGE, SWEEDL, MPEE T RERE, M 25 min
ft, BREETETEFEIR T 30%, 35 min B, MRIKT 75%.

2.9 MAYEEN (MB) 5H T REN W -8 R M i

AteE YRR S Bl R RSN R SR, B WE AR RN —
WENBER, EEETEMBPEMA 0.5ml, HEY pH (EF 7—8, MEHA =W
BOZLBER; BMUEMREER N S0 - R EESUR BBV S oA P 5 N vk T B R A 3R 4R A
M, S5RmME 8 F/R. 7 0—60 mg- 1 "MIMENEMN, MEVERENNERUELENR
FFRHELXEBORER, YWEFBT 60 mg17'B, MAWRENKEESETE, i
AL(SO,); WEBR IR ERE, BARALBUANER, LA RFHBRN LR
AR, Pk, EMRBIMEERMG T, BAMRMNEERTEENMEYEERNY
WHE, EEEEEYN, MEDEEANRLCERN S A B HMTY.
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Fig. 7 Effect of temperature on flocculating activity Fig. 8 Comparison of various flocculant in common use

3 PGS

STA LIS E B A — R REEN = A S RFMATE, AN Bacillus sp. B-2,
ARSI+ B v R I ) B9 T B Bacillus sp.B-2 P2 AR HU R BEH BLA L P4 A

(1) MEARKMFENFAFHBREN, HH> WM, BEEEANYRE
BT AR .

(2) TEEEMIEFRAMT, SARBBIHRAEERN 1.7 A4, MEBLEMHE
ERAEHAEYS CaCl, BBAEE REW LR ER X.

(3) pHIE . BEF&AFREZWERENMEEZR, EEM pHAERNKT 78R
BRPETEE N, 24 100°C/KIE 25 min B 2 EEEHEREAR 30%, 35 min Y, BEART 75%.

(4) Ca®*, Mg*, Mn**, G2 S - ME-FEgERAER, “MEF4 AP L
HAEHER ., Wi Fe MR ZE R .

(5) 5HEHBAMLTIMEILEENML, ZMEWEERATEE MR AAR
FEENR, HERNHED.
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STUDIES ON CHARACTERISTICS OF MICROBIAL FLOCCULANT

Gong Xiaoyan Luan Zhaokun Wang Shuguang Li Zehua
( Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences

State Key Laboratory of Environmental Aquatic Chemistry, Beijing, 100085)

ABSTRACT

Flocculation characteristics of bioflocculant produced by Bacillus sp. B-2 were studied. It
showed that Bacillus sp. B-2 produced extracellular flocculant with the highest flocculation activity
of 97% superior to common used organic or inorgantic flocculant during its growth. Under the opti-
mum conditions, the amount of flocculant production was 1.7 g-17!. The suitable pH value for the
flocculant to flocculate Kaolin clay suspension was higher than 7. Ca®*, Mg*, Mn?*, AP*
facilitate flocculation activity of microbial flocculant and the flocculating activity was intensifed with
increase in Ca?* concentration.

Keywords: microbial flocculant, flocculation, flocculating characteristisc.



