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Fig. 1 Schematic illustration of preparation of silica
beads functionalized with GOPTS and BPEL
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Adsorption and desorption behavior of Cr(VI) ions on porous silica beads
modified with amine-besd polymers.
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Fig. 2 The Cis, Ois, Nis, and Siz, core level spectra
of (a) untreated silica beads, (b) GOPTS-silica beads,
(c) 1.8KBPElI-silica beads, (d) 2.2KLPEl-silica beads,
and (e) 1.6KPA Am-silica beads.
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Fig. 3 Change in the adsorption capacity with the
content of amino groups for the 0.6K (O), 1.8K (A),
10K ([J), 60K (<) BPEI-silica beads and 2.2KLPEI-
silica beads ('¥) in an aqueous 0.20 mM K,Cr,0Oy
solution at pH 3.0 and 30°C.
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Fig. 4 Change in the adsorption capacity with the
content of amino groups for the 1.6K (O) and 5.0K
(A) PAAms-silica beads in an aqueous 0.20 mM
K>Cr»07 solution at pH 3.0 and 30°C.

3.3 WAEZBOFYT

BPEIL-> U 77 &' — X DOW A5 B ORRIRFAA b A
— R LB REN R E DT L7z, KL
(R & D T R EN ) TR D T2 SUGIE
FEITm OB &R L, S B OFHRAE & 5
BREDNTIE B LT, Z USRS EEEh23Cr(VI)
REIKGFT 52 ARl I,
Table. 1 Kinetic calculated by pseudo-first order and
pseudo-second order models for adsorption of Cr(VI)
ions on the 1.8KBPEI-silica beads with the content of

amino groups of 1.17, 1.40, 1.76 and 2.17 mmol/g in
an aqueous 0.20 mM K,Cr,Oy7 solution at pH 3.0.

Pseudo-first order

Containo Q&Y )3 ki 12

Time range

(mmol/g) (mmol/g) (mmol/g) (1/h) (h)
1.17 0.404 0.404 0.752 0.9895 1.0
1.40 0.720 0.697 0.496 0.9939 1.0
1.76 0.888 0.851 0.338 0.9939 25
217 1.058 1.050 0.290 0.9936 0.6
Pseudo-second order

Contamino Qe Qs k2 i Time range

(mmol/g)  (mmol/g) (mmol/g) (g/mmol-h) (h)
1.17 0.404 0.406 2.285 0.9998 28
1.40 0.720 0.749 0.495 0.9998 28
1.76 0.888 0.897 0.394 0.9981 26
217 1.058 L1117 0.368 0.9964 24

S BT, BRAERFOPRERAFEZRHn L7 &
Z A, WAERE VIR IIC(VIREICR LT L
L, WAaEMEFERNZEIT T2 Z RSN,
F 72, Freundlich®? 25 %5H 0 ¥ ¢ Langmuir%
BERA -T2 s, e AR LT
BT v MK FEA A (HCIO) D s G S
HZETRENRZ D EEZLND[2]

— 350 —



Table. 2 The Langmuir and Freundlich parameters
for adsorption of Cr(VI) ions on the 1.8KBPEI-silica
beads with the content of amino groups of 1.17, 1.40,
1.76 and 2.17 mmol/g in an aqueous 0.20 mM
K>Cr,07 solution at pH 3.0.

Langmuir isotherm

Freundlich isotherm

Aamino Qumax Ko r n 1§ 2
(mmol/g) (mmol/g) (dm*mmol) (mmol/g)/(mmol/dm?)'"™
1.17 0.528 51.1 0.9984 434 0.710 0.9634
1.40 0.811 81.8 0.9988  4.85 1.098 0.9696
1.76 0.932 110.0 0.9995 3.45 1.648 0.8571
2:17 1.129 156.7 1.0000  8.03 1:375 0.9744
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Table. 3 The thermodynamic parameters for
adsorption of Cr(VI) ions on the 1.8KBPElI-silica
beads with the content of amino groups of 1.17, 1.40,

1.76 and 2.17 mmol/g in an aqueous 0.20 mM
K>Cr207 solution at pH 3.0.

Contamino AH AS AG
(mmol/g)  (kJ/mol)  (kI/mol-h) (kJ/mol-K)

20°C  30°C  40°C 50°C

1.17 F7S 33.3 -2.03  -236 269 -3.03
1.40 Pl 39.9 -3.94 -434 474 514
1.76 9.05 47.1 -4.76 -523 570 -6.17
2.17 9.67 52.1 -5.61 -6.13  -6.65 -7.17
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Fig.5 A plot of the amount of adsorbed Cr(VI) ions
against the square root of immersion time for the
1.8KBPEI-silica beads with content of amino groups
0f 0.98 (O) and 1.17 (A) mmol/g in an aqueous 0.20
mM K>Cr,O7 solution at pH 3.0 and 30°C.
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Fig. 6 Changes in the k, (O) and k; (A) values
with the content of amino groups for Cr(VI) ion
adsorption on the 1.8KBPEI-silica beads at pH 3.0 and
30°C in a 0.20 mM aaueous K>Cr»O~ solution.
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Fig. 7 Change in the desorption % with the
concentration of HCI for 1.8KBPElI-silica beads with
the content of amino groups of 1.76 mmol/g loading
Cr(VI) ions 0of 2.0 (O) and 3.0 (A) pmol.
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Fig. 8 Changes in the desorption % of Cr (VI) ions
with the amount of adsorbed Cr(VI) ions for
1.8KBPEI-silica beads with the content of amino
groups of 1.17 (O), 1.40 (A) and 1.76 ((J) mmol/g.
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Fig. 9 Changes in the net amount of adsorbed
Cr(VI) ions (O), net amount of desorbed Cr(VT) ions
(A) and desorption % ([J) with run number for
1.8KBPEI-silica beads with the content of amino
groups of 1.17 mmol/g in solution of HCI at pH 2.7
for 2 hours.
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