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Fig. 1 The Cis, Nis Os, and Siy, core level spectra of
(a) untreated silica beads, (b) GOPTS-silica beads,
and (c) BPEI-silica beads.
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Fig. 2 Change in the net amount of amino groups (O)
and the amount of amino groups (@) with the dose of
1.8K-BPEI-silica beads.
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Fig. 3 Change in the adsorption capacity with the
initial pH value for the 1.8K-BPEI-silica beads with
1.76 mmol/g in a 0.20 mM of K,Cr,O7 solution at
30°C.

332 73 EEKSF

30°C T 0.6K-, 1.8K-3 L ¥ 10K-BPEI % f& &
L7y U e — X(0.6K-, 1.8K-3 L O 10K-
BPEL-> U 71 B — )~ Cr(VD)A F > %351
AR L DT 2 FEEDHKI 0.5 mmol/g
WU ETER L. 20 0B WEY A D
A K > TEREDBBUKIEZ /o722 & Tl
HENEMLZEEZOND. WAEETHRIZT
2 HEBEOBINC o TS BT AN
L, TOHRWAEREITESCHZER L. $,
BPEI Oy -8 X » THEFISE VR A L.

IHIZ, 7 EEICHT D Cr(VD) A AW
EEOWTH WAL EZRIT 2 &, K4b)z
KT L DIZ 1.8K-BPEI- U 7 B — X Cld&E 7T
2 BT 05~06 TELRY, K 5~6
BT I EPRWEICEEGTHZ ERDho
7=, ZOEWIE T Z O TR T R & 5
BTHV, #EE L7z BPEI O4I; Ltz &
HMEEHS L pH3.0 TFa bAkLET S
FAZ X 5 BPEL#HDO 3 T INE LV 1A A
FFEM Cr(VI)A A > OS2 BAIC B 5 L
rtEZLND.

1.5

1.0

Adsorption capacity (mmol/g)

05
0 1
0 05 10 15 20 25
Amount of amino groups
(mmol/g)
1.0
- (b)
T 08
2 L
g 06
f=
&= N
g 04
g L
e 02 |-
0 )

0 05 10 15 20 25

Amount of amino groups
(mmol/g)

Fig. 4 Change in the (a) adsorption capacity and (b)
adsorption ratio with the amount of amino groups for
the 0.6K (O)-,1.8K (A)-, and 10K ([J)-BPElI-silica
beads in a 0.20 mM of K,Cr,O7 solution at pH 3.0 and
30°C.
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Fig. 5 Change in the adsorption capacity (O), the
initial rate ( A ), and tip value ([J) with the
concentration of Cr(VI) ions for the 1.8K-BPEI-silica
beads with 1.76 mmol/g in a K»Cr,O7 solution at pH
3.0 and 30°C.

334 #FIT X ot

BPEI- U 1 B — X~ Cr(VI)A A WD
TRIRFAb A e — kB )l & B RV %
A THEHT L 7=

i /)50 1 InQ,, —Q,) =InQ,, —kit

oy Lot 1y
Qt kZ'Qeq Qeq

: : VG Qt 0i[ﬂ%%, Qeq j::‘:'fﬁiﬂﬂ%%, kl i*%%
— IR ER, ko |3 REEERTH D,

Table 1 The kinetic parameters calculated by pseudo-
first order and pseudo-second order models for
adsorption of Cr(VI) ions on the 1.8K-BPEl-silica
beads with 1.76 mmol/g in a 0.20 mM K,Cr,0O
solution at pH 3.0 and 30°C.
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(mmol/g) (mmol/g) (g/mmol-h) (h)
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Table 2 The Langmuir and Freundlich parameters
for adsorption of Cr(VI) ions on the 1.8K-BPEI-
silica beads with 1.76 mmol/gin a 0.20 mM K>Cr,Oy
solution at pH 3.0 and 30°C.
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Fig. 6 Change in the adsorption capacity of adsorbed
Cr(VI) ions (O), the initial rate of adsorption (A), and
t12 value ([]) with the temperature for the 1.8K-BPEI-
silica beads with 1.76 mmol/gin a 0.20 mM of K,Cr,0O-
solution at pH 3.0.
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Table 3 Thermodynamic parameters of adsorbed

Cr(VI) ions for the 1.8K-BPEI-silica beads with 1.76
mmol/g in a 0.20 mM of K,Cr,O5 solution at pH 3.0.

AH AS AG (kJ/mol)

(kJ/mol) (M/mol'’K) 30°C  40°C  50°C  60°

4.401 22.01 -2.050 -2.270 2490 2.7
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