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Adsorption and Behavior Characteristics of Escherichia coli toward Pt(IV)
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Abstract: Ten known strains were screened for the adsorption performance towards Pt(IV) in pure
aqueous solutions, and E. coli was selected as the adsorbent. The adsorption behavior of E. coli was
characterized and studied. Kinetic studies and intraparticle diffusion models showed Pt(IV) biosorption
proceeded rapidly in the first 10 min, with an almost complete equilibrium being achieved within 60 min.
Moreover, scanning electron microscopic (SEM) analysis revealed the changes in the surface morphology
of E. coli cells after adsorption, which was further confirmed by transmission electron microscope (TEM)
analyses. X-ray photo electron spectroscopy (XPS) results showed that the platinum existed in two valency
states: tetravalent platinum Pt(IV) and divalent platinum Pt(Il), indicating the occurrence of reduction
reaction. The adsorption rate of E. coli on Pt(IV) solution at initial concentration of 100 mg/L was 96.66%
at 25°C and pH 7.0 within 6 h.
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T W RIAT B R B BRI R, WTAREA (V)
e i 3 Bl B BLAE 5~250 mg/L. 7E AR FRIMILAE B T
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Fig.1 The adsorption efficiency of different strains for 100
mg/L Pt(IV) solution at pH=7 for 6 h
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Fig.2 The adsorption efficiency of different strains for Smg/L
Pt(IV) solution at pH 7 for 6 h
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Fig.3 The influence of initial cell concentration on Pt(IV)

adsorption efficiency
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Fig.4 Influence of adsorption time on Pt(IV) adsorption efficiency
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Fig.5 Influence of temperature on Pt(IV) adsorption efficiency
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Tab.1 Equilibrium constants (K) and apparent enthalpies(AH)
of Pt(IV) binding to E. coli biomass

7/C K AHy/(kJ/mo1)
15 0.689 —
25 0.709 1.07 (15°C~25°C)
35 0.745 2.19 (25°C~35°C)
45 0.758 2.65 (35°C~45°C)

*¥: pH=7.0, 6h.
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Fig.6 Modified intra-particle diffusion model at different concentrations of Pt(IV)
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Tab.2 Modified intra-particle diffusion model parameters at different concentrations of Pt(IV)

FH(IV)HR & /(mg/L) i kn/(g/mg-min™?) R’ c ky/ (g/mg-min™®?) R’
5 0.45883 0.00196 0.88598 0.47095 3.05391-10™ 0.7698
50 4.07112 0.05958 0.96858 4.46811 0.01523 0.94283
100 8.15602 0.2065 0.93795 9.1021 0.02942 0.99666
150 13.74722 0.08841 0.97461 143111 0.02414 0.85729
200 13.53906 0.1766 0.96215 14.40885 0.08959 0.92667
250 13.06024 0.31588 0.83362 14.9358 0.07872 0.91599

WRIER 2, SRS R R, 1ERIG
W SE N 100 mg/L B, R* 43514 0.93795 Fil 0.99666,
X RIURL N 4 OB 2 AN BRHLE BE , TIA)
B FEY 5 A 250 mg/L B, LA FBERRAK . B AR
G, IR AR R R ki >k, BT
R R T T A 2 T PO I M RS 2 K T 28 — I B
Py AR R, By 2 s Al B T X R A R
RAIE SR P FF B 640 (TV) (R W B 25 3R 2R R
73 Langmuir #2728 (3X(6))F1 Freundlich A&7 (=
()W A [FIHTAGE BV B A T O B i AR AT 400 5
q=qnbc./(1+bc.) (6)
gKic:" ™
K, g RIS B EEIN B B, me/g: o
W PP~ I I VR R AR R B, mg/Ls g, NI T2
VRRIR PR B, mg/L, 5 8 R SR VPR B ) Fr) 1
b N Langmuir ¥ 41 K, L/mg, S5WEE 16 In

SRR AR E, 2R B 5]
FEEEMIREM . SR R IULA I il 2 an i 7 B
FHAEZR 14 51 )32 11 5 Langmuir #5274 1 Freundlich 151
BRSNS, RT3 3.

18
16|
14 "
ol [aPt
E/ 10 N ! Langmuir %y
< 8r / —— Freundlich#i%
el |
4 -
2f
] . . . .
0 20 40 60 80 100
P43 BE /(mg/L)

B 7 RGBT EHV) R PP 4
Fig.7 Adsorption equilibrium of E. coli on Pt(IV)
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Tab.3 Model parameters for the sorption of Pt binding to E. coli

at 25+2°C
Langmuir #5578 Freundlich %7
Gm (mgg) K R*  Krup™ n R’

16.66015 0.48682 0.86577 6.71214 4.62499 0.53745

HE 3 "L, 25CHRHZK MRS Langmuir
SRR T FR LS B (R, *=0.86577), 1B 1A

(a). E. coli: 0 /L5 @

Bl 8 ARG KT IR TR YIRS SEM B (BR AL 20000 )

AN &N 16.66 mg/g. Langmuir %0 K=
0.48682, 0<K;<1, UtHRMGATBEXEA(IV) BB £
ARSI (0 251 9 B O T 1 R 4T D). Freundlich
BRI T R R>= 0.53745, WEHZW IS FE S
Freundlich S5 4 77 2 LA B RAIK
2.6 SEM X EDS R1E

8 NN FRIVIGA BRI FE 26 AE T, TR PR (TV) 6
h JEUTIEIH) SEM K

FEl Quanta-200

Fig.8 SEM maps of the sediments at different initial concentrations of E. coli (20000 times magnification)
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Fig.9 EDS analysis of the sediments at different initial concentrations of E. coli
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Tab.4 Element content analysis of the sediments by EDS /%

JLER E. coli -2 g/L E. coli -10 g/L
C 64.0 75.62
0 8.84 10.5
cl 2.68 3.9
Pt 19.1 9.96

b (a). E. coli: 0 g/L ,,

B 10 NEYIMHEARE T VYK TEM BR

2.7 TEM } XPS 1t

DB R B S R T TESRAAFAE TS, XK
JARFEE 1 N2 ERE . WIGEIRE R 2 F S g/l
(19 2 ANUTIEVRE i [FHEEAT TEM LS AT XPS RAE,
AR 10, 11 Fios.

Fig.10 TEM images of the precipitates at different initial concentrations of E. coli
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Fig.11 XPS analysis of platinum
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