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Abstract

tem is one of the most prospective methods. Based on the screening and optimizing of the predominated strain-

Cr(VI) removal by the reduction and absorption of the predominated strains-containing bio-sys-

Brevibacillus sp. , the sphaeroplast was obtained by the enzymic method and the tests on the Cr( VI) reduction-
absorption contribution of the predominated strain’ s sphaeroplast illuminated that the Cr( VI) and total Cr remov-
al rates of the sphaeroplasts in the liquid with the high osmotic pressure were 75.90% and 63. 82% , respective-
ly, which were exceeded those of the intact strains, and the removal rates of the sphaeroplasts in the liquid with
the relative low osmotic pressure were the least for the break of the plasma membrane. Which may conclude that
the process of Cr( VI) reduction and adsorption by the regenerable sphaeroplasts is relative to the permeation
principle and metabolic activity of the plasma membrane, combined with the phenomenon that the removal rates
of Cr(VI) are more than those of the total Cr. The results will be benefit for the further study on the application
of Cr( VI) bio-reduction and removal by the predomated strains.
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MIRE ), Had e BiF Cr (V) 19 LB 52 %, i A 2 23R
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C® " R Cu® 1 4 4 T B T 1 R R e 5 R B o
HIBEFLZ 5 T 7 2. Beveridge' ™ 76 1978
SEACT C T Bacillus subuilis £5 VK 21 i BE A= 49y W% () 4
J& B 2 ST T TS R WA W I g R D, R o T
JEE TR AR R IR Rk 7/ S R 9 TR AR R
FELLX S8 5 42 B A%, AW Ah i, B i 42 Ja 1At
KL, —SERUA Wy A 2E50 s Cr(VI) B BE ) 5 #1558 19
FALIE A (ORP) A 56T FL 2k 0y Fh 2 R
6], e g Cr(VI) 38 J5t 5 iy i A BATL 38 22 S AR K, A7
I Cr(VI) B AR W 5% A oh M o3 i i AL, A Cr (V)
(8 5 % AR A AN T 5 A R TR B A W A AR DR
Cr( VL) I, % Bk 35 R 4 0K %0 /9 75 ok B A
1 SR, 58T Cr( V) [ 35 1 A% 25 000 2 4 b1
BEXTCr( V) Y30 J5E 57 k2 AE 5 8200, 3F 3 3t &k
S, FE T 1 SCHR P AR AT O T 0w EPS | 41
BE AR B/ R A TR BN M A5 A /IR SR Cr (VI i6
Jit 25 B 1 TR 23 BT 1) 52 BRI

AR SCALLET X 17 49 97 28 75 3] 79 00 5 B ( Brevibacil-
lus sp. ), JEFFJE A L3R T Cr (VL) i Jit 25 R o7 #k 19
SIS, LA b $E 3 O 35 R i B 2 B Cr (VI ALER
APt — D4R 5T, R Cr( V) b J5 22 BRACR I i — 20 4
B3 E PR AL

1 KA EFTTE

1.1 X5+
L1l RHEARLEZRHIE

DEHTE g — kA 25 AT & ( Brevibacillus sp. ) ,
o B, P A 2R MR BRI R A .
A2 e I A ) S 0 = R AT
1.1.2 KRR

BEALL IR K« DU B R B0 G B, P G (VD) W%
2970 100 mg/L, I 7B Cr 2RI
1.1.3 3k

(1) 3 @ 16 35 % %, KH,PO, 0.5 g/L,
(NH,),S0,2.0 g/L., NH,C1 0.1 g/L.,Na,S0, 0.5 g/L,
CaCl, 0.1 g/L,NaHCO, 0.5 g/L,MgSO, 0.1 g/L, %
5 2.0 g/L,FLERHN 3.0 /L, 44 2B20.02 ¢/L,
iR C0.02 /L, i dd 4 Jm b LW 6 mL, B 57 5t
pH 6.8 ~7. 2, J§ T L 55l i B il 45 o

(2) FEml B AR KRG 3R 56 o RV AR B 75 58 v fin Bt
g 15 ¢/L. M TILHAREE T

(3) F B AR IR AL (HCM)  JEAM [T 44 15 % 5
FilA 0.5 mol/L EE#E ,0. 02 mol/L MgCl, - 6H,0,
1.1.4 54 &NE T %

I AR Cr (VI MR B2 R 2 6 e — O
FEBEMAE , B Cr SR D W SO 3 32 000, 71 7% 3
R A5 R 50 B A
1.2 R\ FH*E
1.2.1 EZKEE

T A ) D A JB 3K T T R P A 2 1 0 Tl e B
Fit fige U0 R B R) L A5 VY pH RIS O R ARUE R AR
PR 2R 14 52 W), PA) 0 S ] 4 4 S T v ) D 2 BB, e 2
PRZGE BT %00 I A BBk i R R 2R Ak o AR SE
U6 32 5 7 R T Tl A B R e T [ R T A IR B X i
A= BT BKOE WL 2 RN AE R 5 A, 0 TE 22 K g R
3R 3 KPR K IR B AL AR I, B e ik )
Ly (3*%) 1F 28 2 A1 52 B 3k 560 0 B v 9 ), 4n 35 1
F7R o
1.2.2 RAFRKRHE

B, E & W (> 10°CFU/mL) 10 mL, PJ
3000 r/minEf.0> 10 min, 75 B3, FH A 3 ER K
W2 WA, 5 SMM 22 i (B D A= T AR R 2 W,
/0.5 mol/LEEHE .20 mol/L MgCl.0. 02 mol/L i T
M R, % pH 6.5 FCCE AL Ve 1 WK, 5 H
100 mLf) SMM 277 , 1% W4, I 8Ch A, K5,
BB R SMM Y B V7 1Y B A W S mL, i A/ = 1R
(50 mL) H, BRI U I, BT KO IR I A
e, B D A i O 0 D AR B BER W, 3 500 1/ min 5
015 min, 7K EVEW, AT SMM B BER 1 IR, 5 &
IF T SMM 1 (5 mL) |, BVl ) Jet Az Joit Bk v 98 15 R
1.2.3 RARKAALE

5, BUR A Bk m B A5 0.5 mL, 435l
THKFN SMM Wt T R A BEZE 107 ~1077, 4
S5 3 AW R BE Uk A 7 A, TG TR K R RS TR T R Al
[E] K % 7 P A, SMIML YA T VA Tk i 12 - A 5 o
ST, AR 0.1 mL, A R 3 M, 35 C F & #
36 ~48 h, 15 B VR L, JC TR KR IS U A T AR T
BT 3 (00 TR V& BN R B T i 0 40 TR R, LB B
SMM ¥k i B J5 U A 7 M BT T B0 30 1Y TR 9 AR
A T A T 35K ORI A 4 T i 1) 400 TR R 2 AN B €
e Ja R LT A AT 3 I AR BT R 2 B R
JE A T BRI P AR R
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1.2.4  BRAFKE Cr & Fn 2

S A A AL S TR TR TR 6 By, 0T 4 0y AT I
B 40 i BE Ao 2 I AR R e B 4 . ol TR
PR AT B TR B VA M (3 10 mg Cr( VD) ) AR
110 50 A o0 3R VA W - B TR AP W IR (3% 10 mg
Cr(VD) )RRy 10: 1 (B 350 Al 1 1 (AR
BIRGE) 1 LG ) 3R A5 W B AR 2R, DR IE 2% 0 B A 2= b
200 6 8 (e 435 5 T PR L T AR AR JBBER A ]
AR AR JRCRR ) A Cr( V) S — B, % Mg +F
1 min, 18 #HEFE 45 min,3 000 r/m B> 10 min, 58
J W B, BB VE WO E Cr(VT) R Cr W B, 15
) 58 B R MR Cr BBRAR RS IR T J5 AR BBk
() Cr 2 BR AR DL R AHRRES 45 T I A BBk iy Cr 25
R 232 , R I RO AT e, i 25 . 43 T AR BT ROk
Cr( VL) FLE Cr (g 2Bk fE

2 HFREITRR

2.1 RBEMEERKRELREYS

MRYEIEAS B 25 2R (3R 1), J5 AR BT BROE Y
4RI A3B3C3, BV A gV B 0. 4 mg/ L, i fif: 1o
] 60 min , i fif VR BE 40 °C, It I 4 J5 A= 5 BR B B %
AETF 99% o W25 FLEn] DU Y, ¥ T It 1Y) ok 3 ot
Ji A B K 14 T B M) e R, JF YR 2 A T T P OO
Tt figt ek B
2.2 MBENEERKRERTESEY

PR I 28 IR 0 25 % (L3R 2) , J A Joi Bk 7 A 19
P42 AIBLCT, ROV PG 2 0. 1 mg/ L, il fif
B 1) 30 min, B 7 7R B 30 °C , b I 1% s A= o BR 75 4=
R 60% o e 2E LU AT LU H 1 T I 19 VA 3 X6 Ji
A2 JBR ) T A 5 ) e A, VRO A B ), PR OO

x1 TRBREGETHRERERREEE

Table 1 Sphaeroplast forming rates under different enzymic reaction conditions
o A B C ik FRIE AL B WUk R B C PTG
wis TS TR Tl VR it e 1o I it fe 1k (107 4~/mL) (108 4~/mL) (%)
(mg/L) (‘min) (C) (4-B)/a
1 0.1 30 30 3.3 1.3 84
2 0.1 45 37 2.8 1.2 86
3 0.1 60 40 2.4 1.1 88
4 0.2 30 37 1.2 0.80 94
5 0.2 45 40 1.0 0.78 95
6 0.2 60 30 1.3 0.80 94
7 0.4 30 40 0.6 0.42 97
8 0.4 45 30 0.5 0.39 98
9 0.4 60 37 0.2 0.21 99
T, 258 275 275
T, 283 279 279
T, 294 280.5 280
i3 85.8 91.5 91.5
Y2 94.2 92.8 93
t3 97.8 93.5 93.3
R, 12 2 1.8

T Ay U T I AL B BRI T =2.0 x 10°CFU/mL

2.3 BEHERERKRESBERG

JRUAE, T R O I 0 R i DA T R AR i
e o L g R T A AR T BT R A TR A i A T
BREC AR R AR, PRI, 25 25 1 i A TR ) 1R
TP A 25, 08 DI 34 TR 19 B A D A o Bk 0 B 2 F A

A1BICIL, BRI Bf € FF 0. 1 mg/L, B 7 B (8] 30 min, i
ff R 30 °C, W I AT R AR TR BT sk AR ik F)
50% o J5 i 5 R e 23 1 2 A1 ) 4 010 3 R I A Jo
RSB
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Table 2 Sphaeroplast regeneration rates under

different enzymic reaction conditions

M %
A B C

S S A P AR
(%)
(C-B)/(4A-B)

5
VDR WA A AR

(mg/L) (min) (€)
1 0.1 30 30 60
2 0.1 45 37 51
3 0.1 60 40 47
4 0.2 30 37 36
5 0.2 45 40 36
6 0.2 60 30 36
7 0.3 30 40 17
8 0.3 45 30 17
9 0.3 60 37 9.6
Ty 158 113 113
T, 108 104 96.6
Ty 43.6 92.6 100
L3 52.7 37.7 37.7
a3 36 34.7 32.2
3,3 14.5 30.9 33.3
R, 38.2 6.8 5.5

2.4 MBEHRERIK Cr RMHER

JU AR TR Hh T st 2 R BE A £ 4 TR A X B
WS o K R, R 108 5 55 T A XHIR S
PRI A B P R A R Y Cr(VI) FLEL Cr £ BR
AR IEA UL JFOER M52 BE AR A9 Cr(VI) LR Cr &
PR AT LB (WL 1) .

T 58 5 A bR R T
11 15 ¥ PR BT o A JBL A o R = T
TIL AR A AR 92 #1558 o A J5E A T3 R A T
K1 P E A Bk AYER Cr fE
Fig. 1 Cr removal capability of

predominated strain’ s sphaeroplast

5500 B0 S8 TR L, B B T SR A
JEER Cr(VI) F1EL Cr KB fe i, HUOR 58 %8 1 Bk
Cr(VI) fLE Cr LB 3, A XK S 3058 b iy Ji A= i
Bk Cr(VI) FLE Cr RBRRaE 22, Ho @ s m
JEA FRBR A Cr (VD) A1 Cr 25 B R R0 58 % Bk
Cr(VI) & Cr ZBRR A, 430 $E & T 37.58 il
2.2 NHG AL, ABREYRE T A 145,

it A1BIC1 4y B 254045 21 1 J5L AR ot BR 155 98 15 T
H SR & A 2 50% 1 ] FEAE TR AE ITER , 29 34% AN
A P A A JTER RN 24 16% (58 82 T bk, T 3 B 5
BR 0 D A R B TR B A T 57 R TR PR RO
Cr(VI) fLEL Cr L BR %, M XSS 5T T 0 J5 A i
BREAMR T 58 B W bR B W Cr (VL) ML Cr 5Bk
R i U] UL, AT R AR AR R HLA L e TR R AN
A F AR R A RBREE & 0 Cr( VD) AL Cr £BRF, 4
Fris T e R B TR SR AE N G~ dli i, HOE iy
JE A 5 BR Ry N 5 4 i RE 40 G, 20 i RS b ) i B A AR
PB4 RE AR 8 ok, BB B R i R T
Cr(VI) By W% B AN 3 5t ok 72, 8] B B 25 40 B BE J
Cr(VI) B8+ i i Az i i Cr (1IL) PH B8+ 7] B A
Bl o 5 1= g B 8 - o BH 5 3 1A HE A 40 i PN, AT
TN EE, ERET 1 ANEME T, BT
A TR BR R EB 4> B B, Cr (V) 1S Cr 1Y 25 15 % 43 3
K% R 16. 14% K1 15. 94 % , Kl =595 B85 0 1) )50 4= o BR
AHEE, Cr(VI) FLE Cr 1 K BRR5F T 59. 76%
147.88% .

TCi8 2 = 1B A B b 0 T A o BR R L 8 T A K
RV A 2 ARG B b i 2R B Rk B T T R B
Cr(VD) ¥ KT & Cr iy, B Cr( VD) [ Bk
SEBRAL TR A R AR SR T s D Y Cr( VI X
53 Cr EZELL Cr(1ID) (78 X9k W B 25 B s T A2 4E T
KA =B PR R SR AR T Bk RV R B LA e
[ Cr( V) 3R Ji 25 BRECR AL Cr RBRECR . (H—
5T B T R B T LA 3R 5 0 B A B B 1) 22 T) BEL B R0 )
FRAE AR, (45 5 AR BBkt Cr (V) B 38 J % B 53
[N AR R S 8

3 & i

(D) & E a2l 5 A5 i Br Cr(VI) L TH Brevi-
bacillus sp. %) 5 AE 5 Az BT8R 70 85 45 11 o - il Wk B
0.1 mg/L, i fi% 30 min, i fi% i & 30 °C , A 1Y /]
A I A R IE AR K B 50% o

(2) m B I EE T 000340 J5 A= i Bk X Cr (VI
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FUE Cr 19 25 BRACR 4351 Ry 75.90% H1 63.82% ,
T B R A AR A T R R A Bk R T
JERSE W2, % Cr( VL) F1AL Cr (1 38 B W B 25 6 2R
I, b s AR P AR Bk Y Cr (VI FLEL Cr
ZBRRFNSERE AR Cr (V) LG Cr LBRFAH L, 53
BIEEES T 37.58 MI32.2 MM, LR IERE T
251

(3) B B R85 v 4 D A S5 B B YRR [R) B LA e
) Cr (VL) I J5 £ BRACR S Cr BERACR, 856
Cr( V) iR JFEBR R L Cr (25 Bk R 7] 4 28 4k DL &
WA 22 18] 10 22 8 50 A, ) DA S 0 AT A4 D A i sk Xt
Cr( V) (1 30 Ji W B aet A 2 — A~ 5 HL A P P (3
B AT P ) A SC i i #2, B Ce (VI (IR )R 5
I 2 79 A 306 2R AR B 0 RN

2 % X B
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