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Abstract

The comparative removal of lead (I1) from water environments was investigated using Rhodococcus
erythropolis in two modes of biosorption and bioaccumulation. The morphology of the biosorbent and its
surface functional groups was investigated by SEM and FT-IR, respectively. Experiments were per-
formed in discontinuous systems as a function of contact time, lead ion concentration, and biomass dose.
Bioaccumulation by living bacterial cells and biosorption by inactive and non-living cells, were done.
Biosorption was rapid, and equilibrium was reached in 15 min, while equilibrium in bioaccumulation was
reached in 60 min. Initial metal concentration and amount of biomass significantly affected biosorption
performance and contact time on bioaccumulation. The maximum biosorption efficiency using 0.1 g of
inactive biomass after 15 minutes of contact time was 97.55%. Since metal recovery from inactive cell
biomass is easier and can be performed with a higher absorption rate with a lower amount of biosorbent,

the use of non-living biomass as a biological adsorbent is more efficient and significant.
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Fig 1. (a) SEM image of active bacterial cells of Rodococcus erythropolis, (b) SEM image of inactive cells,
(c) SEM image of nonliving cell
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Fig 2. (a) FT-IR spectrum of active bacterial cells of Rodococcus erythropolis,
(b) FT-IR spectrum of inactive cells
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Table 1. Effect of initial concentration on lead biosorption and bioaccumulation by R.erythropolis, contact time
was 60 min, by 0.1 g of biomass, Temperature was 35°C and pH=7.
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Table 2. Effect of contact time on lead biosorption and bioaccumulation by R. erythropolis, initial con-
centration of metal was 20 (mg/L), by 0.1 g of biomass, Temperature was 35°C and pH=7.
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Table 3. Effect of adsorbent dosage on lead biosorption and bioaccumulation by R. erythropolis, initial
concentration of metal was 20 (mg/L), contact time for bioaccumulation 60 min, contact time for biosorp-
tion was 15 min, Temperature was 35°C and pH=7.

035 Ll A b e ) L e ol b sty ol
S b slad o o) s ad sl b o slad
) (%) + RSD (%) + RSD (%) + RSD
o/ 14/4V4E + /1 NN qV/00++/0Y
YAl VE/NY s/ VA/AYEY VA AEE4/0)
/Y IYAREIVAT VUV /4 Av/00t /49
i3 QY7 e 00/8 8+ /40 Va/0Y4s /4.

o ol b s o Gl 1 odd Ol 5 0 Ble S5 Sl gl s 4 Lger s O3l el
o=l (M d s b (Ekmekyapar et al.,, 2006) das o 2als 1) 5 o5y Ol s Consy chale js miy 2058
“Jshe s 2d 0Lkl 1o () s b das e R o Dl S 1 e SN S a3 53
2 s oo Olekly ST L ol sty el 0oy 483510 51 ey e O3l S 0N L3 b 5 03 e sl
ol Cests oled Oloy 4ids Ve 51 05y slad s o SH/E

Lol ol ploacs o3le 5 g 53 0dd Jlad b sladshor b i e s dor VL OLekll) sdins OLES s ol i o

SO s o i t.x.c«jr.a)l;s)s ol Jled e glad s (.Sl)., J.:byd:mw' SR ESR A e 55 o3l Ol il



e 2l o 1 G BA> 50 alsr gl (WeT95 90, b AL sl Ulg b3, ohes g ol o>

Sl 53 D3 555 G5 (S plply Sl 0l DLkl JalS Cr e dadshe (655 2l W a0 4 (5
035 by S g e s b S cpl aealie 53l o) oy Sl Al s oYL el Sl i Ol
Sl RIA L a sls S8 e DLl s s S50 WS s 035 553 SRl 48 35 asete (g Sl
bos G s Sl b s e S ) S0 4 Sop Skl e mead Aol 5 ke o0 50 Olpe 0L

ol 031y OLES pliand o3le 5 s> 3 0l Jled b (5 SL

S S does —t

SOl gy Sl e s dﬂ sad g 51D O e Cid> 6l 5 R erythropolis slad slo 51 eslanal & 5l aalllas
sdshe 5y 5 s d 5 Roerythropolis o slad g by O o o) o 250 03 Gl pmlie 5 e
Gl ladyT Bl a3l Olpe 4 pland Lo 3 s b b glad b 5 YL sles s IS S A s ey 8
Cda Oledily Sl s ol aids Vs sl e mea Aol b s el Cosay aids V0 s Jal 5 sy =
iy e QLekily S 3 g eled Olag 4iB3 V0 Sl ey Jlab b 03 5y o8 /) Sl eslial b o) AV/00 a3
OLedily 2 a8 25l 5oy )l i 55 wled Oloy aids Ve 5l b o3 i 05 +/8 5l sl L s 55 AT/01
S cde g Jlb Lol 00 SN o e e a0 o3I i e 318 e S s e 5
oRIP s a Klg e GBSl essl RlBl Gl o el sl Shle Il el ol St (ST S
cde a5l e e sl 2 Tod & S5 e b el Juls a5 ail VIS L Sl S S S
3 s 3l o bl sl ensn dsb s IS s ol (Saes ke mhae 55 (S e S Gl (S5
o e 53 W Glad b 3 Shee s pled Ol (VL U pde ol el 2V e b sla0 s
Lgy orge dr 3l g oBS (lale L3 edd i (30 slalye s 5 O e oo o b alie )3
O3l anpa oS bl s b esle 5 Ol e U3k 53 1 Jleb b et o e bl Ll il s Jlakly alS
e e gl el S Cel aan s O3 s Sl A e jasiie | Al b ps sdeee eslital S
gl Lol s asd e el o058 Gy VL Glacble 13 &S s Sl sk 5o adshe 035 oST5 5 meed LS5 L 015
m s Sl 5 gl 3 (658 0y e es (S D8 PH e Sl (odate Lalge s el 5 gl e S e Ol
oSy o) Por (e G5 Pl il s e A o0 S 5 ) 035 R s Sl 2 b el s
S ase eSS 3l Ol 5 G S3LOL 5 O3l bl Ol cder b B (VL Ol i alas 11 b 8 lad S
ol Sl eslizad (i, VL Obeily 5 (a8 5 ey odr Aol b s iy Sole wam s Loy elad cpl 0 S s asio

el Cllae Sl e 6w el v Slaslg adal 55 es 38 Gl e OB

O e 5 wilis sl —0

Al uu.aw\)u;;\tij;,umi,;t{@b);dau;w@as,u)u@ wauﬁwlotsfw);
@l -1

Al-Juboury, A. 1. (2009). Natural Pollution By Some Heavy Metals in the Tigris River, Northern Irag. International
Journal of Environmental Research, 3, 189-98. https://doi.org/10.22059/1JER.2009.47

YEY


https://doi.org/10.22059/IJER.2009.47

Y‘o)Lo..b ‘& 099 A\‘»ng) d“‘ ‘SLbSULDLw 3° ‘sd 6&0)&‘) M

Babak, L., Supinova, P., Zichova, M., Burdychova, R., & Vitova, E. (2012). Biosorption of Cu, Zn and Pb by thermo-
philic bacteria—effect of biomass concentration on biosorption capacity. Acta Universitatis Agriculturae et Silvicul-
turae Mendelianae Brunensis, 60, 9-18. https://doi.org/10.11118/actaun201260050009

Dhanwal, P., Kumar, A., Dudeja, S., Badgujar, H., Chauhan, R., Kumar, A., Dhull, P., Chhokar, V., Beniwal, V.
(2018) Biosorption of Heavy Metals from Aqueous Solution by Bacteria Isolated from Contaminated Soil. Water
Environment Research, 90(5), 424-430. https://doi.org/10.2175/106143017X15131012152979

Ekmekyapar, F., Aslan, A. & Bayhan, Y.K. (2006). Biosorption of copper (II) by nonliving lichen biomass of
Cladonia rangiformis hoffm. Journal of Hazardous Materials, B137, 293-98.
https://doi.org/10.1016/j.jhazmat.2006.02.003

Fatahi, A., & Sadeghi,S. (2017). Biodesulphurization of gasoline by Rhodococcus erythropolis supported on polyvinyl
alcohol. Letters in Applied Microbiology, 64, 370-78. https://doi.org/10.1111/lam.12729

Fu, F., & Wang, Q. (2011). Removal of heavy metal ions from wastewaters: a review. Journal of Environmental
Management, 92, 407-18. https://doi.org/10.1016/j.jenvman.2010.11.011

Kinoshita, H., Sohma,Y., Ohtake, F., Ishida, M., Kawai, Y., Kitazawa, H., Saito, T., & Kimura, K. (2013). Biosorp-
tion of heavy metals by lactic acid bacteria and identification of mercury binding protein. Research in Microbiology,
164, 701-9. https://doi.org/10.1016/j.resmic.2013.04.004

Lawrence, K., Wang, J.T., Stephen, T.T, & Yung-Tse, H. (2010). Handbook of environmental engineering, environ-
mental bioengineering, Springer, New York Dordrecht Heidelberg London.

Mahmoud, S.A., Orabi, A.S., Mohamedein, L.I. et al. (2023). Eco-friend shellfish powder of the mussel Brachidontes
variabilis for uptake lead (II) ions. Biomass Conversion and Biorefinery, 14, 17201-17218.
https://doi.org/10.1007/s13399-023-03950-2

Nasrabadi, T., Nabi Bidhendi, G. R., Karbassi A. R. & Mehrdadi N. (2010). Evaluating the efficiency of sediment
metal pollution indices in interpreting the pollution of Haraz River sediments, southern Caspian Sea basin. Environ-
mental Monitoring and Assessment, 171, 395-410. https://doi.org/10.1007/s10661-009-1286-x

Rani, M.J., Hemambika, B., Hemapriya, J. & Rajesh Kannan, V. (2010). Comparative assessment of heavy metal
removal by immobilized and dead bacterial cells: A biosorption approach. African Journal of Environmental Science
and Technology, 4, 77-83.

Rezaei, M., Pourang, N. & Moradi, A.M. (2022). Removal of lead from aqueous solutions using three biosorbents of
aquatic origin with the emphasis on the affective factors. scientific reports, 12, 751. https://doi.org/10.1038/s41598-
021-04744-0

Romera, E., Gonzalez, F., Ballester, A., Blazquez, M.L. & Munoz, J.A. (2006). Biosorption with algae: a statistical
review, Critical Reviews in Biotechnology, 26, 223-35. https://doi.org/10.1080/07388550600972153

Rosca, M., Silva, B., Tavares, T., & Gavrilescu, M. (2023). Biosorption of Hexavalent Chromium by Bacillus mega-
terium and Rhodotorula sp. Inactivated Biomass. Processes, 11(1):179. https://doi.org/10.3390/pr11010179

ASAN


https://doi.org/10.11118/actaun201260050009
https://doi.org/10.2175/106143017X15131012152979
https://doi.org/10.1016/j.jhazmat.2006.02.003
https://doi.org/10.1111/lam.12729
https://doi.org/10.1016/j.jenvman.2010.11.011
https://doi.org/10.1016/j.resmic.2013.04.004
https://doi.org/10.1007/s13399-023-03950-2
https://doi.org/10.1007/s10661-009-1286-x
https://doi.org/10.1038/s41598-021-04744-0.
https://doi.org/10.1038/s41598-021-04744-0.
https://doi.org/10.1080/07388550600972153
https://doi.org/10.3390/pr11010179

