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Producing Bio-Filter for Absorbing and Separating Stable Nickel and
Feasibility Study to Separate Radioactive Nickel by Microorganisms

H. Ghafourian', M. Rabbani’, Y. Nazeri’, S. Sadeghi2
1- Nuclear Research Center, AEOI, P.O. Box: 11365 -3486, Tehran - Iran

2- Chemical Department, North of Tehran, Islamic Azad University, Tehran - Iran

Abstract: In this research work, bio absorption of nickel has been investigated by new 16 various
bacterial strains isolated from Ramsar warm springs. As the obtained results show a strain of gram
negative cocobacilluse bacteria is highly capable to take up nickel in optimum pH about 6. The effect of
nickel solution concentrations in 20-200 ppm have been studied. Uptake capacity of bacterial biomass
regarding to concentrations below 150ppm is most highly and nearly constant, but it will be decreased
over 150 ppm, and in 200 ppm absoption of nickel reaches to near zero. No nickel was taken up by
bacterial biomass. Further studies showed that after 60 minutes of contact time, nickel uptake reaches
maximum by 53%. Considering the uptake mechanism revealed that biosorption was very limited and the
uptake mainly occurs through accumulation dependent on metabolic activities. Also the results show that
the presence of the other cations such as Zn**, Cu*" and Pb*" is ineffective to biological uptake of nickel.
Nickel taken up by biomass can be easily recovered by HNO; with the concentration of 0.1M.

Keywords: biological uptake, Nickel, bacteria, microorganism, Ramsar, isotope separation, warm springs

* e-mail: ghafourian@aeoi.org.ir AUV e 2 pdy sl ATV e 5L s )b


www.SID.ir

Mve of SID

lgws) g 3lge ¥
ealy 0S5 T Sldtetar I okd o &g V8 0L
Ol 4 e p S ol iS58 6 ST adsl sletalesT 51 my
S B ok s QB S Sl Sl a0 e
gy 3l GoMae bt g Gile @l 5 gileld Sl e
(2l el VY}‘m)MC:aL‘&:\iﬁwJeﬁaﬂ))
4 aids 53 593 WWeee b 5sh Sl By 4 S fer 565
s ok I 318 Sle ams Yo (gles 53 4ids O Sl
GG s esg 3l i OT 0T & “es 565" 055 plp Ve slas
Lo Jslome Spslans 350 4gh Osmmilin s Jsloes OT
Ak 8 ssie el sl a oSl
S e 4 SN0 PPM plows 40 Jool & gl s
o ol bgliue 508 s 035530 (ST iS40 8 glyls IS
3 YO slos 5 aids )5 593 Vot b Ojeg o) ookl
(Spsles Sl OLL 3l e sd e esls Ll oS sl
Mo JSS sl 535055 3 5o mle Ay 4 (2) I
JA s 5w s ple Chle G Gl s e
ol o o dlos 4 Wi g el 5 5 3,8 o
5 el gl YWY zse Job 3 (Shaub-1pa) dlas b

Ll

53gdoee (5 S L Ol SG adl ke 1 s (g,
4 5lwslme 5 0ds 35 5 ,o ppm Yo B Y chil
b5 Oy (gt o Zoal 0k plonil PH=0 | 5 4> $4 ilka
o) 3 el 48 8 Sy s 4i53 PO U O Sloj 65 gdoue 43 1
o o5 0 OT pH 510 ppm S5 Jplowe il o8s
b e g b, Sh ode  pH 1 s Gl o
33 PH 53 gy 800l 8 IS5 S 5 okn B
33255 H1 3 pwsp 350 % ) 63505 45 pH il oV
Olj 5 V00 ppm G Jglows af3l chle nlT ol
s o BB P slone

23565 (S5 wdr Sl LLE 5, S (e 6l
Sle & = ILST ate (g Sl ¥ ol o sdeT oty
(o 355 7 Gy OT Ll 3516 b esls )5 aids WA Ly
5 4 g O Osmibgm dobme oJ3 ol b
4 pH=0 5 \0» ppm ble b (S olows L (55leslne

xw:dﬁ)ce,«dwﬁ,;k.af(\,g\@,;. e

e o ke 4 Slodn ) Cale
dodo -1

3555 Fxme sl 5 EU Ol Cilge dhex

S g B A - I B Iy E P PG U
WOl HT talex 1 ek gz Hlws Lokl opl W 5 e
S Gl s s Sy 5 5l bl slan ol s
o) edes Lpb s ST 6501 sbul Cel 4w
1 4 s Juuy 5T D03 5 Jylous Sy o 4 baodiSTes T
SEe 0,055y Sl [V] Lgd o ST 5 @S 5yl O ggu
el (il Slgdig) 4 5L 5 S daes 5o DI ()
Sl B 6 ool odd o (3 C3L 5L 53,050 3 5 (lgT
350 xe Gl 4hds 53 comlie Jo oy Ulsie 4 (05 S
Sledss plo b anglio s lebny ol [F 5 Y] 0,8 13 5
505 sl ( SO s cll 5 0ol 1Sle o lacd
235l 2550 Al 5 03 01551 sl (Lid Ay 4 (g5l
ledis) ol 5o akal Jos 035k 05Dhn 0353 oo plail L ST U
Ll pan o 5 E] Cul el Sl a5l Csbib s
Sl Gl asske belgiley, big Ok Cls sl
e ) b g S 5 038 plih ((ulaw
NS Glons SN 5 el e ey Aoy 4 055
oy & o I 5 Sl iph e ol 09 S bl
(e 320) Slas 5 g @0 sl y b 516 135 g0 plonil 51 55
Soge T 4 a5 Sl o sy s 5B 5 Sl e S
Lig S5 G 5)bys 0586 S Sladss [V 51] 5,8
Sledlo Cuwj VL ol Ol5 Sl ol plil L STL
[8 A s e Ol Ve r ppm I SV glgdale s 1) Calies
5 oS S, Dl S Sl (A ST ol 2

08 2T Glanin I a8 QLS g o Ly e
Sl s el B8 15 g 3550 0T ey sl
Oty Ol b Doglite ol 18 55 Gl cpl 55 gy 3590
gy o s Al o 53 iags ol Gda US (s Jes
st & ang bls o s SO Slbca; ol
Slo s &G Sl i ol 53 5 035 OT (gLl
35S Tasly 5 ol IS Ood pshate 4 6 ST ol &L
53 el 5T g5l 5l gn 4 03T Slgilonsy 5 (oxio Sl
O B 5 o SIS 5T sty IG5 65 2 Bas o)

g:,.w‘ okl *or Jg.:r &}uw) &_)49-


www.SID.ir

\\‘A\‘;V\u)w‘g\uo}:éj(a)bdau

Archiveof SID

Absorption (%)

Absorption (%)

UOVA e E ST JEONAY £ /NS YO/FB £/ XY
3l 485 0 53 & dins e O gl | CLOY/FB /19
e s Sl 5IH L 5l oS s e Ol
s3hign gaia ¥ yl3sm 4 5 Lokl 1B S Ol
Coh (057 Sl ebaw e 6l Jai sy 50 ST LB S
el Slo 5 St g anly S b Sl 2l il
5 S g 4y dely b O (3 Ol o Ol 5 00,8 o
Gﬂ,@,gﬁf&%ywu&u;wﬁju
sl
ol |y pH x5l ool leislesT El Ol
Fr Sopsloes Sla 5§ 50 F P Yo ) GpH s tdas
S5 4 ol gl VO PPM ol Chle (gl aads
INYED £ /o0 CUS/AFE £ o/ FY JAF/FVA £ o/ FY
el LFWIASEE /P JNQ/FOE /XY JAAAE £/
5 Sl RIBa g) 55 e RIBIL S 55k e edalia
A 2,8 o Dope PH= 5o Qo i oy iy
58 g B S ST 5kn 03,87 ey 1 S Tads

a
= &
e— RSD<0.05
—— - <0.
- =
LY
~
Y
Y
Y
- by
e Y] .
A
an
0 .
LY
iy
Ly
- S\
1] -
- T -
) [=fa} Anm Arn L 'atal e
u o it oy 44U falk

Concentration (ppm)
Sl Ol w35 by S e el 4yl Clls 1) Hloged
(0 Cal: pH 3 4.5.;3: T

i
. Lk
20 iy
il -
-
- RSD<0.046 =
it
i
7
e
-
- o
e
-
e -
i P
Al
T
-
-
in . —
i i —
i =
n
fi
i
45 ] e A e o -0
i ; Bl i
i = i

Cont?ét Time-'(-ﬁ'nin)
Chle) o355 bls S5 Gl o33l sl Sl S1-Y 18905

(6 <ot pH sVe: ppm ot

R

L&D

Sl 23 8 518 (s p 3550 55 ol asesey by IS e
S eSa s S50 ppm chile 4 ol gl st oyl
A4 G O gl s S A a0 5 g B i
ﬂ.uﬁzso,\m@pr,éwwwd\y&_
o.Li:a:l.eTJ:.la?}qu'gJ Sl o9 Jsloes (olas aids #0 §l
S
w3 bylpilen, by G dr pwsp sk o
S5 58 e am s Ve pliz 53 Colu ) Sl “o3 55
53 0T S5 e & 8 g OT O gl g e 435
aids Pr Sl w b 15 JSS Y PPN s sl
e S bl s odd Ol 1 CBLSL st 4 As a3l
BN S R Ny R IP) FORYAR P
& IS sl 83565 ¢ 00 Jshomn Ll 5 03565 v g
Vg N G el i Jen B0 5 Jame el Lyl 0550
Dols ¢ Dpsloe ids §1 (2008 I 5 A Sl OT
IS LY i leiT des s bl ulows 5 4525 6l (o5

s

& g basd -v

G Iy sleble o ol Clda Ao s palis
50 CoUpH L «(ppm) Yoo dor Ner 00 ¥ slaa b
JOUMOE/ YA 5w ids P Sl Sl
SEPIVA A VIS MESRVRRY VA - YRV ZESRRYNIVA L Vi VNSV R 3
o o 35 0 pata palis pl 4 5 LB e Ao
Yoppm 3 5 o3 YL NOPPM I xS slebile s S
V0 ppml YL slebale s Lol catils |y Gda Ao ys o i
Ao 4 de)s Yoppm ssd> s oy asl a8 Ol
sl 6 2SL 3 SN0 pPM 1 P el 155 iy oo
Ol 1y Slaalie ol doeis ) Jlo el A o s gas
Lo b3 T LSS LY 5ledal Conts EB el g osde das s
2l G S Wi odd alos lat Aoy
Al e Lgia b T

O 3 odel Cowils B (oled Ol 31 (s p 5
sy @ b pH s caids N0 (A 00 00 Er X o
NN £0/0¥0 A le 55 4 V00 ppm 4yl Chle

VALTAT)AEIRVE i RVALVA'S < SNV ER VARVAR FAAT-RESNRVEN ¢4


www.SID.ir

v gode skl dlocawjosle

Mve of SID

Joe JSS 4 S ol ke b 5 6 STl 0

Sl G 10T Gl Ko g s 5 A8
Sl S Sl gl Gin Sl (sle 15T 01 o8
Ol cjiia ;..g.e FCEI P Jg:; od ke 4 dlo
55 g 4 oS Wb @S LD g e e JS5 3L L

References:

1. Macoskie, “The application of biotechnology to
the treatment of wastes produced from the

nuclear fuel cycle: biodegradation and
bioaccumulation as a means of treating
radionuclide-containing streams,” Critical

Reviews in Biotechnology, 11(1), 41-112 (1991).

2. A. Esposito, F. Pagnanelli, F. Veglio, “pH-
related equilibria models for biosorption in single
metal systems,” Chemical Engineering Science,
73, 307-313 (2002).

3. K. Tsekova and G. Petrov, “Removal of heavy
metals from aqueous solution using Rhizopus
delemar mycelia in free and polyurethane —bond
from,” Bulgarian Academy of Sciences, 57, 629-
633 (2002).

4. F. Pagnanelli, A. Esposito, L. Toro, F. Veglio,
Pergamon, “Metal specification and PH effect on
Pb, Cu, Zn and Cd biosorption on to
sphaezotilusnatans,” Longmuir type empirical
model : Water Research, 37, 627-633 (2003).

5. S.K. Chandra, C.T. Kamala, N.s. Chary, Y.
Anjaneyulu, “Removal of heavy metals using a
plant biomass with refrence to invironmental
control,” Elsevier, 68, 37-45 (2003).

6. A.M. Marques, “Removal of uranium by an
exopolysacharide from pseudomonas,” SP. Appl.
Microbial Biotechnology, 34, 429-431 (1990).

7. K.J. Blackwell, 1. Sngletn, J.M. Tobin,
“Biosorption of uranium by a spergillus
fumigates,” Biotechnology Techniques, 13, 695-
699 (1995).

8. J.L. Torresdey, K.J. Tiemann, J.H. Gonzalez, 1.C.
Aguilera, J.A. Hening, M.S. Townsend, “Ability
of medicago sative (Alfalfa) to remove Nickel
ions from aqueous solution,” Departmans of
Chemistry University of Texas at El Paso, New
Mexico State University, Lascruces, NM 88003.

9. A. Lopez, N. Lazaro, J.M. Priego, A.M.
Marques, “Effect of PH on the biosorption of
nickel and other heavy metals by Pseudomonas
fluorcens  4F39,” Journal of Industrial
Microbiology and Biotechnology, 24, 146-151
(2000).

\Y

50

RSD<0.041

Absorption (%)

“\

pH

sl Bl 53) e Lhg JSS e eajl  PH T slages
(4235 O ygloes Sl g VOO ppmM
ool Sz 4 uli @ 4 5 b e S Slgis S 3050 5o
VO PPM CBE b (555 sl 43 S 34h e aiia
BYW-PETIRWETPIVA S /AL ERVAR PR COHA o /TSR BS
PO Tt IPIA VA RUE VAR S PV TN o) o)1 RGN ] 2 VRO
Ol s opl by o IYYIVA £ +/2Y5 4 \0+ ppmcble L
IS Sl p Ghir ST 65 e b pa o das e
LS e bl K 4 s ST I

ap Chle 5 a8 das b Ol 03 e (o SL Cda guy g
23 035 JO/NE /2YY sgu> 55 6 SL pl Cda (Y ppM
TOUANOE /YA 0 ki) 6 L e CLE eer s S
039 ety B Nje g b (nl 5 el il VY S gl e
SN o s BB b o s pde odias UL
LSl

G ool Ay 4 STl odd o JSG 5L
S T8 s pu izt L &S L a8 s e Ol Y ge 0/
5,5 L3k Ol ey edkd Lol

Sl s s g ol & das s 0L LE 5, 51 andllas
4 aly O i Sl O (S e e 1) 6 ST
iy b oda 0T 03,0 b nlply )ls Sl 5 s
on 3 SR Gl S LE 5, A ST 5s s s sk e
O jlu 5 St pm kST Sl # Gy 53 (¢ SL amilir 39500

2% sh Joe

S5 4o § Som —E
AL ol 0T Sl LedaleT 1 oaT oy e
ol oMo 4y 3,05 G O 55 (6505 sl 015 Ly 3 50
250 05SE &S pladlo —Caw) 4 S 1) S !
3U3 Sl ode Oy S e Latls Ll 15 eslizal
lae 15T 0155 o0 g ol 0 0l OT Sl 5 C5 g 40 il
15 2 fse K3 Jalge (8L Ly 3l 13 glos 28 lidos

als u,i.:l;,é‘ \)J'L.u) g;:'-}.w “ 4:.....:‘; u.b- Q\J‘._:.a LQT u.b-


www.SID.ir

