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" Thiobacillus ferrooxidans (TF)

? Thiobacillus thiooxdans (TT)

3 Leptospirillum ferrooxidans (LF)
* Mandi Caudill


http://rsm.kashanu.ac.ir/article-1-180-fa.html

Downloaded from rsm.kashanu.ac.ir at 19:46 +0330 on Saturday March 2nd 2019

Y it s 9 p8 T y3 50 ST Jari )0 LolS g il 8 (slagi yy pili duuny i

Foylods oz ol

s ¥
03,8 wloal b Lol 680 sl ol s VIS s
S S0lan el 0l 3l Ol S| calisie glacbale
ﬂ\ﬁ\b&éﬁb@wnbﬂ& odaline ) J@)Jé\s

Gl 5 BB Jials (ad e 2 Vee ppm b)) ST ol

s SL Camar Sl Cos (21531 L 0T 51 e 5 3510
Al o A ok

£Y (Sew T o0 ppm 05,8 Wl s ) S s

sl bl BT J 28 & gl 45 Connd Coamar JlS Lo 5o
03 5 Aoy A Cmas JalS Ve ppm o glacble s
edalie FmMe ok b Coner a8 5t o>

PR
350 -
250 -

m_?}{§§$§

0 100 200 300 400 500 600

Number of main bacteria

Concentration of arsenic (ppm)

ol SN 55 p Sty il glaclile 5T (1) YK

e La SU slass ol sy Y IS s

s 8L sl Ol ks Y SS s  al
CadFY sla JSa 5s &S €S0k Ll sl esls 0L LS
53 oSl G U Alen 355 odalie Y
aalal L 5 Lags S0 Comanr ol Ll il (0 5 5
Soles s Sl L 2alS bags sSU Cumer as s

slas el esls LS (5 DY sla IS8 55 o5 5k

don Vs (8L S sk il eslinal Ll
sl S 0 gl e 2S T s
)'_5)'\:_5.,\))'\&._;..,\_1.5};@_&()19)): sl ST 3
35 Ol ol 534S ey o0 35 oS LS 4 Lagg S
Sl eslil Ly glnl Jisld as S ) 5 eslie
5 53 Lns 5L e oS 15 ol (555 0 S s Seo
NWRCNYS J:QL;L,,»JAﬁY’/\Yth

S SU s ST U 0T e gl ol s
Yo slagdl oo 5 axdlsy lags SU 5 0L, w4 (Aol
A or glachle b Koyl K563 S o 3 s
& (PPM o) Or v g bor Fon oo Nvv Qv Ar Ve
Lags L ooled 5 dw @8 51 w5 A2 4l Lol
SAod At a8 Ve ppm bl s &S U el
AL S5 Loy 30T 5l e s sdalie Lags S
Ol b il b o 51 Rl b (o5 ln A3 (s
Lo esleal VeV g5 5 5 gl Yor B Jsb 5 oils Y
V]

L TCS (i 53 slaantn o 51 LIS 5 sl
ALY s s 5 /N MeV 55l a L 5, S
Sl yod e Ll (5,555 Sen VAT ol
L0l o3 bl bl 2 53 (6 S O il y
L 2055 2y a3 Y g1 P e ((Uald) 4o
S ele Y8 CldS 5l e s [AN] S 15 el 3y,
LS ol e SU as s s

AT A Ve A slagley o bag sSU (G aalsl s
Soles s S I3 LS 5, b o adb Y SA
e 3 A plandl LB (R g Sag) diiles dags SL
ol 2355 5 SLaas sas den 4 Syl S Vo ppm
oled 3550 s SU 5oy aw BI85 A LS

Az S 18


http://rsm.kashanu.ac.ir/article-1-180-fa.html

Downloaded from rsm.kashanu.ac.ir at 19:46 +0330 on Saturday March 2nd 2019

F oylods ey ol

Ogedlieduo dammoiow g (ol (ledommo gyl 525 i

B The number of cells after gamma ray
The number of irradiated bacteria after arsenic

200 +
180 -
160 -
140 -

120 -
100 -
80 -
60 -
40
20
D T T T T T T
10 30 120 180 240

] 60
Time (second)

The number of bacteria

(A

B The number of cells after uv radiation
The number of irradiated bacteria arsenic

600 -
500 -

400 +

300 -
200
100 - I I I
0 - T T T T 1
0 10 30 60 120

Time (miute)

The number of bacteria

)
038 BLSl 5 g 53 L sl Sk sl (1) K3

el b (o L (Wl (a3 g b S, T Vo ppm

SEYE AT e 0 laole s ClY JKS s

3 A e oSy 0355781 51ty Lags L sl
ol o S 4 gl atdly el alS (A g
S 1y 6,80 Coslin (6350 G ol an g 5 sladke;
csS eV S Slag SL s s el e YL Sy 4
Cma il (Sl 03,5 Lol 51 s as
azds Vo a8 Sl e TS sl es (6L

Ao 3 Ve 35 (Sl Vo0 ppm 03,5 wlal Ay

il S s Oles SRl L a3 s Lags S
s s g azds Vv SIS 5l e R S s Lol
S Cl sl Sl oad J xS Gl a4 s g SL
a5l 2alS dss AvLag SU slaes 4ids VYr ol s
Sl 35 oo sdalie &S £ S0len Y S 55 Ll
Ay o Lags S sl Ve C208 b LS s
S0La) o s Lledds ghasy dopn 00 palS L J xS -
S Adadid S e b (6 SL ol AalS de sl
A0 ialS (4l Yoe ) aids § oLy 53 g o oo

LI | SAR Y-S T
450i
400
350 i
250 i
150 - ! i

100

1] T T
o 50 100 150

Time (minute)

The number of bactteria remaning

(A

450

350 ‘,

¥ =

1] 50 100 150 200 250 300
Time (second )

The number of bactteria remaning

)

s Ahelias S SU e 3 S 0 55, 5 S IS

(4~_AU ‘.""“""ﬁ) L Sp (u 0(45;&:5 Wj)u:&d‘)b Sp (<


http://rsm.kashanu.ac.ir/article-1-180-fa.html

Downloaded from rsm.kashanu.ac.ir at 19:46 +0330 on Saturday March 2nd 2019

o it s 9 p8 T y3 50 ST Jari )0 LolS g il 8 (slagi yy pili duuny i

Foylods oz ol

5339 0> Ml oo &S (s 50 AL el Bl pla e
Sty (Gl Ga A3l e Lagg SL SIS pe b
03,5 6l 51w oS ol glanl Jigx slags SU 0s5f
Slas SU dilen Lol A daes & ome em L S
Lag L oasgn b oaa ool b of 51 5 2 b 5 aals
Uy ootulp o5 Ladda Y 5L 5, Laids Y ol
Sl e Sl e Rl Ve
807, 5 (Lol b 555 6l ) Yo7l Ol 4 s iSL Comar
Sy i 53 s SU dde ek 53 (LS 55 615

A sdalise J.:J

oy 5 plaels) (gl s Ol e oS szf.i: slaslgliy

Lags S sleslial U gans opds b dul b plowil -l
L Laol s, Shes aslin 5 8555 5 5l ol anl i
03 A5 53— Sl Oslae s ol eslinad slas SU
a8 5 aids by Jhdul, b 45, adds VY Ol s
A b o S Ao s A (VL La g SU Comer

o= odlesl slacs iSU 05 ks S S0 U8 s

D g Cl}u\ ule:Zz"

Lg)Jl_'._é .J'_Ab B )GJ Jé_?yﬁ ee.)b'l.:‘j] .L,é) Jaeo ‘)U)j [\]
Ol Bl Sl 5 hlisl qgholke 53 o5 S
OV sl ol 0Ll Oslee 5 mlis LS

[2] M. Caudill. The Effects of Arsenic on
Thiobacillus ferrooxidans (2003) Thesis (MSc,
Columbia University, Earth and Environmental
Engineering Department, Columbia).

[3] X. Xie. Bioleaching of Arsenic-Rich Gold
Concentrates by Bacterial Flora before and after
Mutation. BioMed Research International, Vol.
2013 (2013) Article ID 969135, 10 pages.

[4] P.I. Harvey and F.K. Crundwell. The Effect of
As(Ill) on the Growth of Thiobacillus
ferrooxidans in an Electrolytic Cell under

Sl CilS Olg o 5 ol 0331 BLE1 a g SL slaws Jials
33 .l 03l oo e s (6 L s s s Ol oy
Av 3l S (68U slas Jrals 50 aids Ve s Y glaole
Las s SL 5l (6 S 53 das o LS a5 U sdalin Ao s
)-)_;Au\mpuﬁ&w,mwsuu\gw\&?
P55 5l da A& VY e 390 e odsd (68U eSS
Ve ppm 05 S GLol e 5 e A LalS il b

A o daline (6 U RS e gees il 5l S

S S eomi 5 Lou b

2 La 8L aS ol sdasplis aesls Y K5 s

o la sl |y G LA g;élc&.:;.uj\~~ppmv>.=>
5 &l |y Cas Ol ol Joosd Sl elle 3l slas SL
sl Cewdas 2 bl ks s Sl walsl 4 3
Ve Olay c2IS LY eV 35 L il g Y IS s
Yoley cosd8 Lo/ MeV (65,01 L LK 55 5 aids
Ls Lag S sl gdhe 3 A Lals el ﬁLuJE.: aais

Sl Jleaml s lilasdl slas SU 53 e 5 S e Sl esdle

8-| 0

Controlled  Redox  Potentials. = Minerals
Engineering, 9 (1996) 1059-1068.

[5] A. Jensen and C. Webb. Ferrous Sulphate
Oxidation Using Thiobacillus ferrooxidans a
Review. Process Biochemistry, 3(3) (1995) 225—
236.

[6] R. West, G. Stephens and J. Cilliers. Zeta
Potential of Silver Absorbing Thiobacillus
ferrooxidans. Mineral Engineering, 12(6) (2005)
189-194.

[7] C. Meng, X. Shi, H. Lin, J. Chen, Y. Guo. UV
Induced Mutations in Acidianus brierleyi
Growing in a Continuous Stirred Tank Reactor
Generated a Strain with Improved Bioleaching
Capabilities. Enzyme and Microbial Technology,
40 (2007) 1136-1140.



http://rsm.kashanu.ac.ir/article-1-180-fa.html

Downloaded from rsm.kashanu.ac.ir at 19:46 +0330 on Saturday March 2nd 2019

F oylods ey Wl O98liico dosmodw 9 (Flad Ledoxo (g jued 150

[8] K. Takatsugi, K. Sasaki and T. Hirajima.
Mechanism of the Enhancement of Bioleaching
of Copper from Enargite by Thermophilic Iron

Oxidizing Archaea with the Concomitant
Precipitation of Arsenic. Hydrometallurgy, 109
(2011) 90-9e6.


http://rsm.kashanu.ac.ir/article-1-180-fa.html

