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The role of extracellular polymeric substances of Acidithiobacillus
ferrooxidans on the adsorption of Mn>", Ni** and Pb**
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Abstract: A strain of Acidithiobacillus ferrooxidans ( A.f) isolated from the acid mine drainage
(AMD) of Dabaoshan Mine in North Guangdong was used to evaluate the adsorption rate of the
extracellular polymeric substances ( EPS) produced by the strain with Mn*, Ni**, Pb*" and the
interaction between EPS and Mn™, Ni*", Pb** using atomic absorption spectrophotometry and
fluorescence spectrophotometry. The results indicated that the A. f showed a high resistance to Mn*",
Ni** and Pb**. The adsorption rate of Mn**, Ni**, Pb** with EPS increased in a time-dependent way.
The fluorescence intensity of the complex between of EPS and Mn®*, Ni**, Pb** increased and the
A,.. had a blue-shit. The resistance of A.f to Mn®*, Ni** and Pb”" is closely related with the
biological adsorption of EPS, especially the extracellular proteoid. The biological adsorption of the
metals by EPS might play an important role in the removal of heavy metals from water environments.
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SEHSFH A BRSO E E TR TR VLR T LA X BT R D B AMD , 2R A 9K YR AR 35 5% 36 43 B8 i
F%,1 L 9K WA R 3535 (NH,, ) ,80, 3.00 g,KC1 0.10 g,K,HPO, 0.10 g, MgSO,-7H,0 0.50 g,Ca(NO,),
0.01 g,FeS0,7H,0 44.30 g,pH {H>} 2.00,150 r-min~' 30 °C{HRHRZEFF.
1.2 A5

VUK A SEAST S AR IR AR RN | IR M B IR AN T R W R AR50 24 o A e, T
JUNA T Mn®t Ni®T Ph> bR AEA A 1 R 0 A R O R R AT 5 LB

22R B 5 R 7RE DAL (FEE Hettich Mikro AR ), 11 FEA (AR DLUR{ER A 7)) , PHS-3C 7Y
pH i+ ( EH#EAALERT) HZQ-C BIZ S IR IR G d (W /R EE T AR AL HoR T R A BRA F) ), SHZ-82A
RUKIREIESRS 2% (SInT TP AER) ), F-2500 26 6L BETH( H AR H 7 @B R bk 254t ) , THZ-
300 RUHIRFE IR (_EHE— AR A BRA R , AA-6200 KA TS EREH (B A B A F) .
1.3 Mn™ Ni** Pb™ X} A.f BTG A0 52

BOGHE AR R AL BT L 2% B9 R 23 S AP 3] Mn® 9 B8 0.01.,0.02.,0.03 mol - L™, Ni*" #¢ J&E
0.004 .0.005 ,0.006 ,0.007 mol-L™", Pb> ¥ Ji¥ >4 0.001.0.005 .0.0075 .0.01 ,0.015 mol - L™ % 9K TR {A& K% 55
e HBRER A 1 8595 5L pH H 2 2.0 J5 & T 30 CHEEFEIKT 150 remin™ 55 T35, 4 12 h FIHE
R TR B A Y T B R e e AU Ak R I o e S A SV A AT T ) 398 B e, 3% 95 B ) >R FH PR 9 4 b
FEAE R B A RIS 0 B
L4 Af TR FBAZKAEH Mn® Ni** Pb*

X BRI AL B LA 2% 198 B i 4 SRR 2 Mn®™ O Ni** | P> R AR KR 0.005,0.004
0.01 mol - L ™'Y 9K 57731 150 r-min™' 30 CHHIRIRZHEEFE 7 d, ¥ E 30 min J5 KGR F IR 2
iEW T Mn® Ni** P AR B
1.5 AT EPS (45

150 remin™" 30 C1EIR IR B 5% A.f W E X ECE KBS, B S50 mL 5535 WK 250 (4000 r-min™",
15 min) , %5 PBS YRI5, UIEMA 1 mL 1 mol-L™" NaOH IA¥ 4 CH&% 3 h, 25 4 °C #5.0>(20000 remin",
15 min) , BUETEWZE 0.22 pm SFLIEMSE 38 B R nT v 1 EPS W7
1.6 A.f T EPS W ALK AEH Mn® (Ni** | Pb*

A3 SEL 50 mL ¥ EE N 10 mg-L7'#Y Mn®* Ni** \Pb* /KIS E T R IR M5B P B S mL EPS 2
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1.7 AfH EPS 5 Mn™ Ni** Pb™ fAHHAEH

IS mL EPS $2 UK T # B 20 758 6000 Da B T4, 0 HIETE T 1.0 g+ L' A Mn™ Ni*" |
PO W, T 4 CHiFE 24 h 5, BGBHTAS N EPS VR 196615 40T , 6 #7445 38 . Ex Fl Em 23
710 nm, FHEHE LA 1200 nm-min~" | A, JEFEI A 200—400 nm, A, 75 A 250—550 nm, 10 5% 25¢ 6%
A g e IR
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Fig.1 The effect of Mn** ,Ni**  Pb** in different dose on the Fe** oxidation rate by A.f
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A E IR A RBALTEBR IR A S, R R Mo® NS PR R O IR 5
/b 33.86% .35.41% \14.89% , R W] A.f TS HUAE R ERE P4 Mn®" (Ni** Ph™ A B2AF A9 5 BRAICR.
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Table 1 The adsorption rate of A.f for Mn** | Ni**, Pb** in the water sample (%)

W2 B B ]/ d Mn?* Ni%* Ph** W Bt s R]/d Mn?* NiZ* Ph**
0.5 1.02+0.23 0.83+0.29 0.26+0.03 4 24.06+0.57 26.330.83 6.57+0.19
1 9.01+0.63 9.51+0.20 0.59+0.08 5 30.53+0.30 32.26+0.47 9.13+0.06
2 11.03+0.50 18.25+0.74 1.21+0.18 6 33.66+0.21 35.2420.35 10.55+0.40
3 13.5320.35 21.21%0.79 2.51x0.10 7 33.86+1.04 35.41£0.60 14.89+0.74

2.3 AfTE EPS WHEEHUKAEH Mn® Ni**  Ph*

H T EPS JHRFAY 28 [ 25 A4k 27V BT, EPS R DL B AN Bt Ak K BRI b i 8 46 Ja 2 1, R AE
ARPE. H2 2 FE 2 B AL T EPS X 3 4 Ja 55—~ W B0 246 5 WG B0 I o Bk 1) 22 A e 1 06 3R W BRI 1z
TEARA] 53 P B B« 55— Wi B Ay R W sz vz B s it 2 86 I iy i T A4 8% B 23 1 o £ 1) 728 A
K5 55 =AW B oAy W B I I T8 i B, o WA B s o i T] S W8 o 23 e o %) 22 Ak e TR

A EPS PRH I O B B S Rk A AE W R R BT 6 h, BT B EPS X Ni*t Mn®*  Pbh* A I
AE IR ARG, AT ARy, KRR AW K3 1R B 6 T 15 -8 00 5 & I 25 1 vl BRI far /2 AR LU 2
PIAASC O AVERUR , 48 IC R 5 AW K o3 2R TH1 s P A B H, 0% W RS 18] 8 A0 4 FH 3 A i, A
3B A AR B T T TINIUT X > Xy, > X, R, FF ARSI S5 RS Qe i 24 5, &
JE B g /2P AR Fe RO R A R s i = 7E 3 R M R PR AT R T IR IR S R T
KRR 1 <y, <oy KITHEEPS AWML FRFBE 10 Ni** >Mn™ >Pb™ | 5522t i —3.

[, 5 R 78 EPS WZH 6 h J5 , EPS X Ph> A I B 28 5 X Mn™ AR B 232, W RS2 Rl EPS
X Mn®* 48 Ph> B SR T 0 B SP-f AARLRT | 24 ALf B EPS X Mn™ 3 21 3 25 fi KW BFFT- i st 18 BFF 52 7 Fisf
(] 1 — 20 FE A 23 75 ol O WG B Min™ & 2E — i A8 BE I R T, 2 B0 EPS X Ph>* (1% W B 2 & T X Mn®* B 12

%2 EPS X Mn® Ni** Pb> (I 2 (%)
Table 2 The adsorption rate of EPS for Mn®*, Ni**, Pb*" (%)

A a]/h Mn?* Ni%* Ph?* 1]/ h Mn?* NiZ* Ph**
0.25 20.15+0.80 29.57+1.69 7.05+0.55 6 47.38+1.01 58.80+1.11 44.38+1.51
0.5 35.32+1.72 42.07+1.22 11.39+0.79 12 46.06+1.03 64.96+1.15 55.02+1.08

1 36.45+0.68 49.96+1.50 25.32+1.10 24 47.42+1.26 68.28+1.04 60.82+1.02
3 40.98+1.04 53.72+1.39 34.18+0.85

WFFEUESE , 40 B 1) 46 R T 52 P 5 4 L R T J 1 25 DO AR G, EPS 2 ALf TR 0 Wb B 20 i B A ) A L2
Ry, FEBE A 2R USNERAE R, P FN A R A T 2 EPS (197 ZORHKHUA
FFREE R 2R 52 R AR IR S O 4P 2 | [ Ih R B 22 B B R IE 52, EPS XA 3 4B IR R
HLAG VAR B AR MRV E O A SO B0 25 AR IR TE ALf B EPS X 3 Fh 4 I8 B 1Y W BT A AT, EPS
XA [) 453 i 3 - R I AN [) (g W R ACR 5 43 g - H A vk S S far /P AR L DA G
2.4 EPS WL Mn* Ni** Pb* Y500

H & 3 AIE H EPS 1Y/ &5 (Ex/Em) 2GR 8 ) Ex/Em = (260—290)/(300—350) nm,
FERIE A PO A S NaOH 4RI EPS, 7E A, =290 nm B} EPS 258 H A, .. =322 nm, %6
5 A 45.65.

IR Mn®* Ni** Pb* 5, 5 & B A E G Y 1R KR R (A gy, e ) 2390028 394 397 390 nm,
AR B 462 Ja 125 719 EPS St IR 42 J& 2R AR 1 25 W 102506 Hh e 8 O A B IR AR A e R R I I
B, RTE SR B FIAAAE T B R Y R T HK R FR BUR A oo RAEH L.
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Fig.2 The adsorption curve of EPS with Mn** | Ni**, Pb** Fig.3 The fluorescence spectrum of Mn*", Ni**,

Pb>* adsorbed by EPS
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