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NOVEL IMMOBILIZATION OF PSEUDOMONAS
AERUGINOSA ON GRAPHENE OXIDE AND ITS
APPLICATIONS TO BIODEGRADATION OF PHENOL
EXISTING IN INDUSTRIAL WASTEWATERS

A new biodegradtion method for removal of phenol and its derivatives has been considered. In this study the biochemical
pathway involved in degradation of phenol through Pseudomonas aeruginosa bacterial cells which are immobilized on graphene
oxide (GQ) has been investigated. Since phenol is a toxic substance and eliminating it through a biological method is difficulf,
the phenol removal ability of the bacterial cells of P. aeruginosa has been considered in comparison with phenol adsorption on
graphene oxide as a nanostructured adsorbent and P. aeruginosa supported on GO as a new biochemical adsorbent. For this
purpose, graphene oxide was initially synthesized using the modified Hummer's method and the bacterial strain was supported
on GO. Scanning electron microscopy was employed fo identify their morphology and structure. Also surface functional groups
were initially analyzed by FTIR. The variables involved in the phenol removal process including phenol initial concentration,
adsorbent dosage, temperature. The best removal efficiency of the bacteria was carrvied out at optimum conditions of pH7,
biosorbent dose of 0.01 g and phenol initial concentration of 3 ppm after 45 min of contact time at 25°C and up to 55 % of
phenol was removed. Using 0.01 g of GO and using 0.01 g of P. aeruginosa/GO attained fo this removal efficiency at pH7
after 60 and 45 min of contact time, respectively, whereas the removal efficiency of the modified biochemical adsorbent of
P. aeruginosa/GO was up to 92 % at pH3 after 45 min of contact time. Af the same condition phenol degradation using free
cells of P. aeruginosa and using GO nanoparticles were 10.15 and 88.63 %, respectively. Pseudo-second order kinefics
described the biodegradation of phenol by P. aeruginosa supported on GO.
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IHCTUTYT KONOIAHOI XIMIi
TA XIMII BOAU
IM. A.B. AYMAHCbKOTO
HAH YKPAIHU

FrEEHETUYHO BE3NEYHA NATHA BOAA.
BUMOIM TA METOAU KOHTPOJIO 1T AKOCTI

Hosuii yzaraibHeHHN iHTeTpaIbLHUN MeTO,T, OIIIHKH SIKOCTI IIMTHHUX
BOJ 06'€KTUBHO XapaKTepH3Vye 1X 6e3IIeKY IS 3JI0POB'S JIIOJIUHNA.
B #ioro ocHOBI 3aKiIageHi oIliHKA 3aTraJbHO1 TOKCHYHOCTI, TOCTPOoI i
XPOHIYHOT TOKCHYHOCTI, THTOTOKCHYIHOCTI, TeHOTOKCHYHOCTI Ha
PIBHI opraHi3My i Ha KIIITHHAX KpOBi Ta iHIINX OpraHiB HPiCHOBO/I-
HHX OPTAHI3MiB.

BuMorn go gKocTi TaKol BOIH BKIIOYAKOTE 75 IMOKA3HUKIB 1 IIpeI-
craBpjeHi 10 oKpeMHUMH IPYIIAMHA.
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