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Abstract : The  the s i s  e l uci da te s  the  mul �-me ta l  re s i s ta nce  pote n�a l , bi ofil m-formi ng a bi l i ty, a nd e nha nce d he a vy me ta l  re mova l  e ffici e ncy

of ba cte ri a  i s ol a te d from me ta l  conta mi na te d s i te s . The rmodyna mi cs  of bi ndi ng i nte ra c�ons  be twe e n EPS-he a vy me ta l s  wa s
s ponta ne ous  (&De l ta G < 0), pri ma ri l y dri ve n by e ntha l py cha nge  (|&De l ta H| ˃ |T&De l ta S|) for both Cr(VI) a nd Cd(I I) occurre d vi a
oute r s phe re  compl e x forma ti on, whi l e  dri ve n by e ntropy cha nge  (|&De l ta H| < |T&De l ta S|) for Pb(I I ) through i nne r-s phe re  compl e x
forma ti on. The  uncha nge d crys ta l l i ni ty (CIXRD = 0.13) a nd no a ddi �ona l  crys ta l l i ne  pe a ks  i n the  me ta l  tre a te d EPS s pe ci fie d tha t
compl e xa �on wa s  the  pre va l e nt me cha ni s m i n me ta l  i ons  s e que s tra �on. Cr 2p, Pb 4f, a nd Cd 3d pe a ks  i n Cr, Pb, a nd Cd l oa de d EPS
confirme d the  s e que s tra �on of me ta l  i ons  by EPS. The  upta ke  be ha vi or of a l l  the  me ta l  i ons  wa s  s ucce s s ful l y re pre s e nte d by the
Fre undl i ch i s othe rm mode l  (R2 ˃ 0.988), confirmi ng the  mul �l a ye r a ds orp�on of te s te d he a vy me ta l . The  ra te  of a ds orp�on of
me ta l  i ons  fol l owe d the  s e cond-orde r ki ne ti cs  (R2 ˃ 0.997), va l i da �ng che mi s orp�on a s  the  pre domi na nt me cha ni s m i n a ds orp�on
of te s te d me ta l  i ons .
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