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Discrepant analysis of iron precipitate synthesized by
two strains of different iron-oxidizing bacteria
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Abstract: The yellow ochre-colored iron precipitates synthesized by two strains of different iron-oxidizing bacteria at
different temperatures were analyzed by using ICP-AES, SEM, XRD and FTIR. The results indicate that both the
precipitates produced by Leptospirillum ferriphium strain DY and Acidithiobacillus ferrooxidans strain GF are composed
of jarosite and ammonium jarosite. However, the content of jarosite in the precipitates synthesized by strain GF is 5.53%
higher than that synthesized by strain DY, but the content of ammonium jarosite in the precipitates synthesized by strain
DY is 15.24% higher than that synthesized by strain GF.

Key words: jarosite; ammonium jarosite; Leptospirillum ferriphium strain DY, Acidithiobacillus ferrooxidans strain GF;

precipitate

AN ] 28 T LA 4 (MFes(SO,),(OH)g ,  HL
M=K, Na, NH,", Ag™%) Zifiqse - ARAN, 3
MR b BN AR S R A R R I
NOKIREE RO, BT L HE K XS PR, BAE
B A KL LT . HERE,  KOR R SEALT)
R B 7 A HL 8 e AR AP AR R A T B fR T
PN R ARG TR R, 2 TU0E.

G E, P, fE—E B R PR S DL AR s <
JB B TALAEIIAAME T, AL R I Fe™ B A ik
PURE Mo Rk, Ml bk 52 ekl s
BROLED P X MoRe v, AME AT DU RV BT 1L & T
MK, PLZBRILH S, FefeAs . Cr. Hg. PboEA
BEECH FEM TR, 1 HE T LNV Ta4e Tk, ang
NS uw e S = 11 s P X6 i b g 2 k7R TANE ot

HEEWHE: HK ARRBIEE G OUHT 5 RA R 22 54 % B H (50321402); 11 58 5 S BL RIS & 8 3001 % B 5 H (2004CB619201)

Igim B#A: 2006-06-20; &iTHHEA: 2007-01-12

BIREE: DS, #¥%, Wt Bih: 0731-8879212; E-mail: qgzfblw@163.com



454 PR R AR

2007 £ 3 H

TLFRAL LIS R B AR IR i R T PR DTE R
KT AL, R AL A G R g
U« JoREANTURR 0B 1 1 BE T e A P 122 2R,
A R B ) o AR < B R B ) 2 o S
BRI R RIS i 2R A R FH AR B Ak
WAEBURE, AHIRARAAE I B PR R AR AR Ly s k™ i 4
AAAE TN B VI SC, At AT v Jas () g 1 LA . Bkt
&P Acidithiobacillus ferrooxidans, A.ferrooxidans)
5 ) ity WER AT R ) R K it R e B U (Leptospirillum
Serriphium, L.ferriphium.)%, ‘EA1E Tl 1. ¥E
MRALPETCHURE B 7R, ARl b ek, Bioos
B B PR SRAT A i s P S R . AR
CA V2T SR BLZR) (R 1 RES WE 1R AE A TE. k
BAF B DGR, (EE AP A A S P — R 905 11 4 i
W T vl s AR IR WD 9, e il 2 B AN [
PR AN TR & BRI DT 22 5 ORIEE, [ N AIE R W
ARG . AWFFTR) T2 H S SR = 4 T,
T I L0 AT v Bk A i MR e P DY 5 I PR AU I Bkt
FFRIGF & U DTTE 22, D Tk AR i
TG A B B R L B B R L PR it 2 %

1 K8

11 ¢z

SCEG AN A BN R . JEOL JEM-1230 494 H 1
Bt ; £ H PS-6 BAE B TR T RS I ; NEXUS
670 4 FTIR £ZL4MGIEY; D/max2500PC Y 18 kW 4%
B0 X AT R R PHS-3C BURE % pH it
E[H TC-436 BR/AA D HTL

12

Leptospirillum ferriphium strain DY (16S rDNA &
K5 Q444291)F1 Acidithiobacillus ferrooxidans strain
GF(16S rDNA ¥ 35% /7415 4 DQ062115) H AR 57 % /3
R, BT, Wk DY RIREEERREGIR, GF
EVEXIRIN(S IR

1.3 EFESEREEFEY

9 K AR FE IR : A W(NH,),S0,43.0 g/L,
MgSO,-7H,0 0.5 g/L, KC10.1 g/L, Ca(NOs), 0.01 g/L,
K,HPO, 0.5 g/L, ZEIE/KELH] 700 mL, &K K#; B
% FeSO,7TH,0 44.2 /L, ZZ1R/KECH] 300 mL, i €K
W. ¥ AWS BWEA, H 5 mol/L MHERIHTT pH
£ 2.00 PA KA 0 17 4y b4l o

Bl 1 DY 1 GF iy
Fig.1 SEM image of strain GF (a) and TEM image of strain
DY (b)
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Fig.2 SEM micrographs of crystalline precipitate synthesized
by DY strain(a) and GF strain(b)

Table 1 Composition of precipitates synthesized by strain DY and strain GF"

. Ammoni
Sample w(Fe)/% W(K)/% W(S)/% W(N)/% x(Fe)/ x(S) Jarosite fmoniut
Jarosite
Ammonium 35 0 13.3 2.92 1.50 0 100
Jarosite
Jarosite” 33.45 7.78 12.81 0 1.50 100 0
Precipitate(DY) ~ 343+1.0  225+0.14 1294075  1.84+0.13 1524006  2892+18  62.84+4.45
Precipitate(GF) 3394122 2684017 1284069 1394011 1514007 34454219  47.6+3.77

1) Mean values of triplicate; 2) Theoretical values.
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Fig.3 XRD patterns of precipitate produced by strains GF and
DY
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Table 2 XRD analysis results from synthetic samples
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L.ferriphium DY A. ferrooxidans GF Ammonium jarosite Potassium jarosite
d(A) Intensity d(A) Intensity d(A) Intensity hkl d(A) Intensity hkl
597 16.8 5.97 13.9 5.93 45 101
5.82 16.7 5.71 14.0 5.83 30 101 5.72 25 003
5.13 85.4 5.10 65.6 5.10 60 012 5.09 70 012
3.67 16.1 3.67 14.7 3.65 10 110 3.65 40 110
3.12 100 3.12 67.5 3.1 75 021
3.09 89.7 3.08 100 3.10 100 021 3.08 100 113
2.55 10.6 2.55 13.6 2.56 20 024 2.54 30 024
2.28 14.0 2.28 21.1 227 20 107 2.28 40 107
1.83 355 1.83 26.9 1.82 40 220 1.83 45 220
1.73 5.3 1.73 3.6 1.73 10 223 1.73 6 223
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Fig.4 Infrared spectra of iron precipitate synthesized by strain

DY and strain GF
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