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Biosorption characteristics of Pb>" by Pannonibacter phragmitetus T1
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Abstract: The pannonibacter phragmitetus T1 was used as bio-sorbent, the effects of the factors such as the metabolic
activity of bacteria, culture time, pH value, biomass concentration, temperature, adsorption time and initial concentration
of metal ions on the biosorption of Pb*" were determined, and the adsorption mechanism was further discussed. The
results show that the maximum adsorption capacity of T1 for Pb* reaches 68.35 mg/g under the optimal conditions as the
Pb*" concentration of 150 mg/L, pH value of 6, the nonliving bacteria cultured after 12 h with the biomass of 0.5 g/L, and
temperature of 30 “C. The kinetic study of the adsorption shows that the adsorption process of Pb®" is rapid, and finishes
in 90 min. The adsorption process is well accorded with the Pseudo-second order model and Langmuir model. The
analysis of the FTIR spectrum indicates that the hydroxyl and amide are the main reactive groups on the surface
adsorption.
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IKBEEE 3 IR, WCERIR BRIAAATE by 3 I T AR B 7], i
AT 80 CHETEE, AR ARG PE B 2 FH o

LB AR IR B R (Tryptone) 10 g/L. 1%
FHILEUY) (Yeast extract)5 g/L. G4 HI(NaCl)5 g/L 4%,
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Fig.1 Effect of metabolic activity of bacteria on biosorption
of Pb*" by T1
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Fig.2 Effect of culture time on biosorption of Pb** by T1
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Fig.3 Effect of pH value on biosorption of Pb*" by T1
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Cu” W PRI R R I T FIFEIIIN S . I 6 iB T4, %
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Fig.6 Changes of Pb>" biosorption by T1 vs. time
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Fig.7 Adsorption isotherm of Pb*" by T1
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Table 1 Parameters of Pb?" by different isotherm adsorption

models
Langmuir model Freundlich model
O/(mgg") bl(mgL™" R k n R
71.63 0.10 0.998 3.54 370 0991

PRI PIAE Y, Langmuir A1 Freundlich WY ff}
SRR TTREI A R IL B T 0.99 LA L, #RREAE—E
FERE Bk TU X PO (W B o 2R B0 5 7
Steptomyces coelicolor A3(2)4H # WL I Cu® I Ni* 2211
K Aeromonas caviae A HW I Cd™ (526> It 45 &
Mo Langmuir AERE SE4F HUR R IZ R I RE, Ui I
Hh PO AR B R T B 2 (R TR

2.8 LIHMIERUS HT(FTIR)

I 8 ATLLEH, #£ 3 800~3 000 cm ' AbAT 4%
G T, B KSR E 3 443.24 em ' Ak, SR H
O—H AR IREN, J& O—H, N—H #igrdRshmi,
kE 2R TRIRAE R4 DTk, 2 962.94
em ' F12928.34 cm ™ AL IS ISR F A A BURTIR2E
ff)—CH, Fl—CH;, 2R )IETRFE(—CH;. =CH,.
=CH—)) C—H S MAaR 3T, & gD
T % P SR AN P B 20 1 SR K TR o PR R .
1 642,79 cm ' AbfisEk A (FEERE T #7, &—C=0
R AEIRBN ST 1 546.48 cm ™' Kbk [ AL
FE 047, J2 N a2 fhiiah Al C 25 i i 4t sy
AERE AT, X AN B R R AE RS 7 o 1 401.06 cm!
AT AR F BRIZ T, 2 C REMI AP sI AT N s
(2 thREN 5 1R, 1 453.49 em ™ Abff) Ak H—
CH; Fl—CH,— %5 iP5 . 1 241.08 Abf i J& Bl R
—C—O—C—IRAR IR I , 2 B iy At e 5
AREZHE RO TEY R f&5Eh C—N gk
gy WERARFUEIA 4R B L ILAE 1 112,15 AT 1 078.86
em ' Kb 972.48 em ™ Kb U T I JE TR 1k 2R 1 RIR%
2 FF R PRI — A B B 1 — PO, SE 1 1 5 Bk e 4 4
. 974.77 em ' R Z B AEIR BRI, E BB
) C—OH M 4idis)), WHet & P—O—C i%i33)
Tk KT 600 cm ™' ) 525.25 cm ' ALfREIEE M
(M 248 B ) O IR, ik mT L
VI HEWT, pannonibacter phragmitetus T1 41 B &
AFREE M. Wi, BRIERBERIE.

BRI B Po> S B REI 2T R 2 3 420.95 em !, HL
E—M—0(0—M—O) W el —FF 38 i I 18 55 . Wt
J5 1 642.79. 1 546.48 F111 401.06 cm " A& W A e
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Fig.8 FTIR spectra of T1 before(a) and after(b) adsorbing

Pb2+

AR, WG K. G R W] BRI L 2
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SR, BE— D UE IR PO R R IR B R

3 Zig

1) Pannonibacter phragmitetus T1 %t Pb*" BAT K
GF W R RE, BEARRIACHNEYE . R AR KB B
pH . BEARMIE . . P> & Ik W] 250 Pb™
(R B o

2) Pannonibacter phragmitetus T1 B X} Po> W i)
B AR K T1 B R 12 hy PO IREEN 150
mg/L.pH {1 6 B IAE N 0.5 g/L & N 30 C,
BAEZAE R T1 E A PO BTk 68.35 mg/g.

3) Pannonibacter phragmitetus T1 B X} Po> [R5 i}
MR, P I 754 Pseudo-second order 3 /)
SR Langmuir. Freundlich S5 3E W FHARTY, BEAA
NG S e ORI o e SN L 78 Sy
FPH P Ly, HEM Y PH .
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