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Lo — P DAB 22 3K A B S B A 3 BER 1 7 2%, FURFIEAE T DA 22 3R O8 Bk R A=)
RN I EAZ LU BIRBAT «— KO M A B 2 Mm% 1 0 L RRREIR G S
B RIREA 100mL P= 2R R IR AL 250mL = M, B TR 20 ~ 30°C VBN 120 ~
160r/min [JFE PR R5 7 18 ~ 30h, IRAF ™ 2L AN 130 s — 1 R it & 1090+ Bl il B e
100mL B 22 BR 5 7216 250mL — M, B TN 28 ~ 32°C L H  140r/min (32K H
BEFR 1~ Td, 3R13 LB B 223K 5 = RO B 22 3R KRR P B R R v v e S N B3
100mL 7= 2R B 7R A5 1 250mL — AL, AR5 3% 1% ~ 10 % ARER LU I N 7= 2L B P9
BTIRE N 25 ~ 35°C B HN 120 ~ 160r/min EEPR 1 EGFE 18 ~ 30h, IRIFVRA B 225K ;
V4 BL 24h 25— e L 0, e — AN e T U 65 R F 1 VR B 22 BRI HE 1R N8 100mL S fif
FEBURE BRI 250mL = A, B RN 25 ~ 35°C VL IE N 120 ~ 160r/min [FFE R H
BEFE 24h s B E S ERAE P IRIY 30 ~ 35 IR, B 5E Al DA L2 BRON B AR R B LE 2R 5

Hrp BRI IR R, JB T Rhizobium radiobacter, fijEl 7F 3¢ B AL X R 72V A7
£, PRk dw 5 A ATCC 4525 s DIR— T EKIE 2R AT 18, J8 T Bacillus sphaeicus, fRiE7EH
B sl A= 4 R b DR PR R o S A ) oD, ORI G 5 8 CGMCC 1. 270 520 3R —rh R i
7,8 T Aspergillus niger, {55 5 & CGMCC 3. 3926,

2. WRABRBIRIESK 1 BTad 08— P LU B 22 3K 8 B0 B A W 8 bR 1 7 2%, HORFEAE T2
B TR R 25°C BN 140r/min IR R 9E 200, 3RS R TR

3. ARPEACH SR 1 8% 2 BTk () —Fh DUBE 22 BR Ry 3044 A B8 AR 8RB0 10 7 1, Rl A
TP B TIRE N 30°CVEE S 140r/min (IFE IR B FE 3d, K15 B B 223K

4. MRAEARIER 3 i () —Ffr LT 22 3RO R R I A 2R B0 7 1%, LR EAE T2
R R B 10 B VK ODgoo LA 0.5 ~ 1,

5. MRIEAUCMIEISK 4 Pk (1) — Pl LB 22 2R Ch 28008 R R AR 2R BRI IR 7 v, HRRAEAE T8
R rp R A BB A 2 25 ~ 501 Lo

6. MRAEARIESK 5 ik i) — Pl LU 22 3RO BRI A 2R B 1) 5 1% SLHRAIEAE T2
BR— =Y rp = R R B IR B AH R, Y02 8 ~ 12g HIAI % RE 4 ~ 6g [#) K,HPO, 1 ~ 3g
) KH,PO,.0. 1 ~ 0. 3g f¥] MgS0, * 7H,0.0. 05 ~ 0. 15g ff] NaC1.0. 4 ~ 0. 6g (IR ZF1 0. 4 ~
0. 6g MIMERER ¥ T 1000mL R 25188 /K 20 5, Y4775 pH 2] 6.5 ~ 7. 5,

7. WRABRBURIESK 6 PTik i) — i DB 22 35KC8 300 R B AR M 2R bsm ik 7 s, HORHEAE T2
BT R Bk R 8 ~ 10g [ 2 8.0, 5 ~ 1. 5g [¥) KH,P0,.0. 8 ~ 1. 2g [¥J NH,C1 A
0.2 ~ 0. 6g ¥ MgS0, % T~ 1000mL 7518 7K 2 i o

8. MRAEAURMIEISK 7 Pridk i) — i LLTE 22 BROA B R R A 2R B 1) 7 1%, SLFFAEAE T2
B TR R 30°C VY 140r /min (IFE R T 595 25h, 3SRIFVR-S B 43K,
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[0001] A WIS K — iR i A= M) 2R IR 1R T3 s o

BREA

[0002]  “EWZAEER (Bioflocculant, BF) &Kl AEMN A RRED R 7 TRE
W0, KT B A8 v 0 R RORE R RORE S B ) AT SRR T e . SALER
BERIAR EL, AL ER e B &V 20, Wi A TG T R AR T k5 3% AT AL R
B M0 TC T 7 b oy TR B % BT AR K AR VD BB A LA ] R A R I R,
X NFARE LIA BRI R E RIS X, DA BB BT ML
FE M 2 KGR o

[0003]  H ATAT AV LR BGIWESUEE T AR A SRR P L BN 70 8 3 R IR L SR RE
S D] 25 BR B HIL B AR SR TS 10 A 2 A 55 7 T 5 S RS A I A 7 e iz o 2 H PR
UL, IUAT AW BRER (R A 7, IR AFAE BEAE 1 AL RCRAR AR 7 A 1 1), A
A R Tl AL R B A=

ZAAE

[0004] AR HII H W2 A T P A A 21 B 50 IR A B 7 TR A7 AR BB AR 7 R0CR AR
A7 AR T AN R FIASE T AR R T A 7 1) Il i, T (4 T — Pl DB 22 B3R Ok B R e A
VIR T

[0005]  DLBR 23K A 2 A I AL 0 2R R 1K) 7 V4% UL AP BRIEAT = — R ISUR MR I8 B AR
WM w L 1 0 LR IR S S HR R 100mL 7~ 2R 15 7255 1 250mL = M, &
TUEE K 20 ~ 30°C B K 120 ~ 160r/min (4% K 18555 18 ~ 30h, K1 =L B Fh 1
W G B ST T BB B 100mL B 22 BRERFREL Y 250ml = AT, B TIEE
Ny 28 ~ 32°C EIE Ny 140r/min FIREIRA S IR 1 ~ 7d, SRAF A B 223K 5 = A i 22
Bk R B R SRS W0 U S M\ B EEE 100mL 7= 20 15 725 1 250mL = A, AR5 %
M 1%~ 10% FIARRRLE N = 20 Rl B TR 25 ~ 35°C #5384 120 ~ 160r/min
[R5 PR 15 97 18 ~ 30h, RIS IR-G B 223K VU LL 24h h— DR, A K B W 45
WEFHR G B 2 BRI RN 100mL Frfif /= 205 55 72 25 1 250mL — i, & TN
25 ~ 35°C A 120 ~ 160r/min [FEIRPEFE 24h s . EE BAE P 30 ~ 35 K, B
56 HC LA R 22 3RO BUAR R IR E B

[0006] A D BR— S RSB T, J& T Rhizobium radiobacter, fRys7ESE EA G 74
AT, ARJE R 5 ATCC 4525 2D IR — R ERTEZE AT B, J& T Bacillus sphaeicus, fR7E
TE BBk A2 00 R R B R O 4 A AR A L, AR R 5 CGMCC 1. 270 5B R —rp
M th4F, B T Aspergillus niger, {&kdm 5 & CGMCC 3. 3926,

[0007] A HH LGS 22 BRAE A A4 AR, TR 7= 2B (R OSSR 88 v R Bk T 25 AT 1 )
SRk (RRNEE ) IRA B 740 28 1R W B 70 B 22 BR R 110 e N FLIR Y, SRAS TR &
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LLBR, TR T AL B A 2R AL B, AR R R — PR BUIN T ER R R 56
LT AR R I S Rl AL 7 o AR DU BN 2R A 25 B d bR 24h D9 — A
Ji 341, AN B o i 195 97 2, T2 RSB B R AT TR IR A TR D 2R S
Geblaz, WAV A, B i A7 200, WA A BB 5 [ 2 AL 1 7™ 20 T e 8 ) 6 A 3R it
FZ /DAL 30 ~ 35 Ao AR BIE DRIE 2R BERAE RIRTER T, i T Bl 3w Sk, B
T AE7= AR, $2 0 T A= 20R (CARBER R 90% LA 1), X A it n it AR Tl Ak A 7
HAEKRE .

R 1 152 AR

[o008] &1 A BLARSE 7 XX+ = 30 AN Al A A A B AR AR A I O e 2R A I, Ho A
TR R AL 30 AR R BB, AR O 3R oR 30 AN A A I A A e ) 2L 2 5 I
2 0 RS T7 A = 1 AN B A A i R AR K B R S AR SRR R ) T E ARk
], I A 7R 7 2 B A ] A A IR Tl R R e B e PR N D) PR AR A, AR I D3RR R g
PP 2B AR AL, IR R A ) 2R BR80T I TR PRI AR A

BALHEA

[0009]  ELfASzii 52— oA Szt 7 2 AT L2 BRONER AR R B A R e 1) O 14 UL R B 1R
AT o VRO AR W AR ZF AT B4 L o L R RREGIR G 5 EEM 2124 100mL 7 2R 1R 8%
FEEEIY 250mL = A, B TR N 20 ~ 30°C Vi A 120 ~ 160r/min [FHEIR 555 18 ~
30h, SRAGF= 2N 900 s R 22 i 1R T BB P B2 100mL 18 22 Bk 1E 7R 3L 250mL
S, B TR R 28 ~ 32°C VA 140r/min IR R PGSR 1 ~ 7d, 315 AR T 4
BR s = R TR 22 R FH KR TR B IR ER VTR W S NN BT 100mL 7 28 B R 92 55 11 250mL
S AR JE I 1% ~ 10 % AR FREG NN = R A, B TR R 25 ~ 35°C VH 13l
120 ~ 160r/min [FJHER TR 18 ~ 30h, JRIFIRE B 223K s VY LA 24h S — AN REEE W, &
— AR A 45 R S IR A B 2 BREUH RN BEH 100mL B8 7= 28 B s 2R 2R 1 250ml — Al
WL B TR 25 ~ 35°C VI 120 ~ 160r/min (R IR 5% 24h 5 F R HAE D IRIY
30 ~ 35 IR, BI5E il DL B 22 BROA BA R B LE 2R B 5

[oo10]  HHPIR— HUNREI B, J& T Rhizobium radiobacter, fRiR7ESE BB 554
AT, AR 5 N ATCC 4525 2B IR —hERTEZE AT B, J& T Bacillus sphaeicus, fR7E
TE H L Bk A2 0 R R B R O s A AR A o, AR R 5 D CGMCC 1. 270 5B IR —rp
MhE, JB T Aspergillus niger, f5y4m ‘5 & CGMCC 3. 3926,

[0011] AR Si it 77 2 ST AR 11 KW 2 A e R 28 it 22 34 m] LA SEAS 31

[0012] ARSIt /7 A hib KW A B 7R 23548 112°C TR KB 30min.

[0013]  ASzfiti 7 20 B = A i R Eh W 1 0. 2mo1 /L (%) Na,HPO, A1 0. 2mol/L [¥] NaH,PO, 4%
AR 18 ¢ T IRA TR pHAEN 7. 2.

[0014] A5z 7 : P8 T H A IR IY 30 ~ 35 ¥k, BITJIA 33 452 4 - 87 (1)
H ), B 2R A B L TRIE 245 R 4%

[0015]  H AR5 75 X = A 7y X5 B AR X —ARPESRPETEHER
20°C VFZ 184 160r/min KRR PR TP 57 30h, IR1G ™ 2R A 1. He PR S8 5 BAR St
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[oo16]  HAASLHE 7 = A 7 Ay HAASE T X — AR EZR—PE TRAEN
30°C VHEI# Ay 120r/min HIREPR TP 57 18h, IRAG - 2R AN T e B IR A S S RS
T X —AHH .

[0017] R ARSEHETT DY A S 77 X5 RS 77 X — AR PR — P E TRAE R
25°CVFEI N 140r /min [RE PR HP 57 20h, SRAG =2 A 3. e PR S50 5 HAR St
Ji K —AHHFA .

[oo18] B fAsLiti 7 A A 7 5 BAsciiy L — 2Nz — AR PR _TET
AR 28°C VB 140r /min BIHRIR TR R 7d, JAF G R 23k, HEPBRASH S A
st 77 A —2 Iz — 4

[o019] B &S AoS AR 5 By L— 2Nz —AFRK2PR_TET
AL A 32°C JEE I 140r /min BIHRIK BT IR 2d, AT G R 23k, HEPBRASH S A
st 7 A —2 Iz — 4

[0020] B &Sy At AR X5 Bty A— 2l —AFRK2EPER_TET
WAL A 30°C VEL I 140t /min BHRIK P RTSR 3d, SAFHGA I R 23k, HEPBRASH S A
s 7 A — 2 Yz — 4

[0021] A AASLHE 7 A\ AR X5 By A — 2tz —AFE PR Al
F TRV Do (H K 0.5 ~ 1. HE PR ESH S ARSI X — 2t —HHFE.
[0022]  BAASEHE T A A7 X5 BRI A — 2 )\ — A FEE R AR Rl
T TR AR e p o 26 ~ 50 L. e BB AR S5 Akseiti R — & )\
— A

[0023] A ARSIy Xt AR A RSt X — 2z — AR R =
DU Hp = 2R 1 7RI B AR TRD, 352 8 ~ 12g IO 4TBE 4 ~ 6g 1) K,HPO,+ 1 ~ 3g [ KH,PO,.
0. 1 ~ 0. 3g [ MgSO0, * 7TH,0.0. 05 ~ 0. 15g [¥] NaC1.0. 4 ~ 0. 6g [ IR ZEH1 0. 4 ~ 0. 6g [
BEB VAT 1000mL [ 2858 K 41k, P pH 3 6.5 ~ 7. 50 HE B8 & 250 5 HARS i 7 X —
iz —HIH.

[0024]  BAKSEHE 7 At AR NG RSt L — 22— ARKEPR P
22 PRIGFEHH 8 ~ 10g A HE 0. 5 ~ 1. 5g [ KH,P0,.0. 8 ~ 1. 2g [ NH,C1 F1 0. 2 ~ 0. 6g
1) MgS0, ¥ T 1000mL 284K k. HE PR ESHE Bkt r X —2 -+ —HF.
[0025] B AASEHE 7 At AR NG RS L — 2+ ARKE SR ="
B TR 30°C 130N 140r/min 3R RRE R 26h, SRAFIR G Wk, He PR S
S5BAKS T X — 22— A

[0026]  ELAAS /7 1 = A8 7y A DA 22 5RO B R B AR BRI 4% LR A8
BT — B BUR AR R AERTE 2R AT W 4% 1 L R TR A S E A B2 100mL =231
B FRHE ) 250mL = A, BTN 25°C Vi IE ) 140r/min [RE IR HH 5% 25h, 3R15 74
BRIV s = R R A AR T BB AN RIS 100mL B 22 BREF IR 250mL = A, B
TRFZ R 30°C VB I8 140r /min [R5 R TP 35557 3d, AT ORI BT 222K 3 = R B 223k
IR PRI B R SR S VR R J N BB 100mL 7= 2R 1R 55 72 5 1K 250mL = fi T, SR 5 4% 5%
AR EE I = 2L A 798, B TR N 30°C VBl 140 /min (HE IR R F5 24h, SRAFIR
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AR 2ER 00 LL 24h R — AR, B — A RER S5 R SRR A M 2 BRI BN
100mL H7 =2 B 3G FR 551 250mL — MR, B TR 32°C B IE ok 140r /min [IFEIKH
B 7 24h s B E R EEEDIRIY 30 YK, B 58 i DB 22 BROh 3 R B AR 23

[0027] AP IR—rhsUN AR 1R, J& T Rhizobium radiobacter, fRjEAE3E E LA 1575
AT PR, R84 5 R ATCC 4525 3P IR—rh KK 2 AT 14, J& T Bacillus sphaeicus, fRjE
75 5k A A R o R R S R A A A R, AR R S CGMCC 1. 270 5B R
M, JB T Aspergillus niger, {545 A CGMCC 3. 3926,

[0028] A% Si it 75 3 R 56 fl DA B 22 B3R Ok 2 (A A 189 A2 ) 2L 01, OO I 9 SR P A e T Tk e
FRBETR LG, 0 5 FLXT 1000mL Sl 80 (5g/L) RIZUEER, JLrp AW Ukt e B B n &
10mL, pH >4 8, 10 % 5T & 43 4 [#) CaCl, ¥ BN EA 1. 5mL s7E 160r/min 25F FHiHt: 120s,
FLL40r/min (R HERE 120s 5, SR FERIT 20min, 25 (A X BEERAS N AE 238650 Kk B 2
AR Ho A AL BEFSAR ], I 52 IS VAR K 550nm R IO BEAR, T R R BRI

[0029]

LR (%) =

[0030] AP A——2F XS IR B TR A v

[0031]  B——#F i HIG WA

[0032]  £5 5 Wl 1 FrR, 30 A kBRI (BRI SR DIRIY 30 iR ) FZLEEER N 90%
L b, SN SR AR G 38 B, 10 B AR Sy 30mT DA S HAR 8 IR 28 7 AR ) 2R ) 5 AR 5K
it 77 224 BT 1S A 2R T S 5g/L 1 iRl b BB ROE I, HA RGO, Ui
ARSI T AR BT I AR R R W] T 2P SRR, D ORI Tl R IS e T
Stk

[0033] A% St 75 3 R 56 s DA T 22 BK 2k 330 AR R I A ) 2 01, ORIV SR A LIS 33
X R 1) AR 2 B R AT ML, B ERAE 2 ) R P N 3 AR R 4°C T A &
i, 7890 A, 76 4°C R LA 9000r /min [ I8 BS 0 20min 4325753 2 (G 2R i, B AR 2
P, BT R E S AR R AR ARSI T 2 R L 2, A — AN R R A B A B
FE A A, 7= 20 AR R S B T 2 A R A A A, o B, AR
— BUI ) R RERR S, ARG TR B s A AR IR (R4 18 ~ 30h 2[RI A, Zait R HA 48 K
S, H ARSI S IR B SR, MR S 77, AN St 7 I HE 24h 1R N % SR IR A%
A I — A

A'Bxloo%
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