19 10 Vol 19, No. 10
2010 10 CHINA MINING MAGAZINE Oct 2010

/ (I

1.2 1.2 1
’ ’
(1. , 7300005 2. s 100049)
/ 1 , pH .
, , 30%
I 220 mg/g, Langmuir
; ; ; CIs
. 0614, 121 A . 1004—4051 (2010) 10—0101—04

Adsorption behaviors of copper ion (II) on chitosan-g-poly (acrylic acid) /

vermiculite composites
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Abstract: Batch of adsorption experiments were carried out to remove Cu (][ ) from its aqueous solu-
tion using chitosan-g-poly (acrylic acid) /vermiculite (CTS-g-PAA/UVMT) as adsorbents. The factors
influencing adsorpion capacity of composites such as initial pH value of the Cu (][ ) solution, the vermicu-
lite content, adsorption time and the initial concentration of the Cu ([ ) solution were investigated. The re-
sults showed that the adsorption capacity of CTS-g-PAA/UVMT composites decreases with the increase of
the vermiculite content, but the adsorption capacity of samples with 30% the vermiculite content exceeds
220 mg/g. The adsorption behaviors of composites showed that the adsorption kinetics and isotherms are in
good agreement with pesudo-second — order equation and the Langmuir equation, respectively.

Key words: chitosan; acrylic acid; vermiculite; copper ion (1D ; adsorption

1]

[7]

. 2010—04—27 T

“

7 (No. 0804GKCAO03A);

o ’
“

» (No. BS2007118)
(1979—), . / (CTS-g¢-PAA/UVMT)

: . : CTS-g-PAA/UVMT



102

19

s pH
1
L1
(AA): .
. ; (APS);
. ; N, N7 —
(MBA) . ; (CTS);
30X 10", 90% ,
; (UVMT):
; 320 ,

SiO, 44. 23%; ALO, 15 10%; Fe,O,
14. 26 %; MgO 16.69%; CaO 4 02%; TiO,
0.92%; MnO 0 13%; K,O 3 64%; NaO
0.24%; P,O; 0. 06%; : .
, : Cu (CH;COO0), H,0,
. 199. 65), s
pH (Mettler Toledo 320 pH Meter) ;
(THZ-98A , )

(Anke TDL-5-A , 4500
10 min) .,
12
L 21 CTSgPAA/UVMT
0.5gCTS 1% 30 mL
s 30min
0. 0954 g (2.0 wt%) APS , 10
min 360 g AA, 0. 1198 g (2. 5
wt%) MBA  0.2271 g (5. 0 wt%)  UVMT
10 mL . 80 °C 4 h 2
mol/L pH 7.0,
. 70°C
, UVMT 5% -
. UVMT ,
UVMT 0%. 10%. 20%. 30%
CTSgPAA/ UVMT , 200
L 22
50 mL s
0. 02 mol/L 25 mL,
200 UVMT ( 105C

., UVMT ), CTSgPAA, CTSgPAA/5%
UVMT, CTSg-PAA/10%UVMT, CTSg-PAA/

20 UVMT) (CTS-g-PAA/30% UVMT)
0. 10 g, 30 C 120 r/min
4 h, pH 0. 1 mol/L
25 mL 0. 02 mol/L., pH=5. 50
. 30 C 120 r/min
, o EDTA
q= (C,—C) V—63 546/m
s q (mg/g); C,
(mol/L); C,
(mol/L); V
(mL); m (g2),
1L 23
CTSg-PAA/30%
UVMT , 50 mL
0. 1 mol/L , 1 h, s

o

q’ = C” X50X63 546/m’
=q’ /qX100%

s q’ (mg/g); q (mg/
g); C’ (mol/L); m’
(g),
2
21
1. , UVMT
7. 22 mg/g, CTSg-PAA
262. 37 mg/g. UVMT
UvMT
CTSgPAA , UVMT
. UVMT 30%
; I 220 mg/g.,
UVMT . . CTSgPAA
UVMT, )



10 : / I 103

270 Cu (1D o s

260 | 60 min,

270 -

250
260 -

250 L A A A
—n— (T5-g-PAA
S—g-PAA/S% UVMT
240 | - PAA10% UVMT
~PAA/20% UVMT
}/

240 +

230 ¢

Adsorption capacity/(mg/g)

220 F —PAAS30% UVMT

ra

L

=]
T

Y
*

L 3
<

0 5 10 15 20 25 30

UVMT content in composites/%

¥ A v

Adsorption capacity/(mg/g)

—_
SRS
- ]
s &
T T

0 50 100 150 200 250
Adsorption time/min
22 pH 3
pH , pH
2, 2 s
pH o pH 8,
s — COOH
a_ 1 ,t
., Cu (ID . ; a kg q
, pH , —COOH . q. q. t (min)
COO™ s ’ ; b, (g mg 'min ")
’ t/qt t ’ k? qc o
s s 4,
Cu (ID o R? 0. 999,
, pH=6.0 . , CTS g
. , Cu (1D PAA/UVMT Cu (ID
0 o o
=0 )l‘“!ﬁ/ UVMIT 0T
L A/5% UVMT I iy o UVMT
2 AA0% TVAIT 0.25 | i i
=, PAA/3O% UVMT - S—g-PAA20% UVMT
% B Tﬂ 020k «—PAA/30% UVMT
CRE E -
E 100 o *:: 0.15 }
£ 100 N
::r sol -, 0.10 -—
[1}3 -—.——-—2‘// = 0.05 F
1.?1 1f5 2.'0 215 310 315 4.‘0 4:5 5?0 5?5 6?0 6.5 0.00 0 T . 35 . 30 . 0 ' 20 : 0
pH t /min
2 pH CTSgPAA/UVMT 4
2 4
23 Cu (ID G Cu
(1D 5, 5 , C,
3, , 30 min , Cu (ID
s ; Co 0. 005 mol/L 0. 02 mol/L

, 60 min . R , C,>0.02 mol/L



104

19
o C, 25
Cu (ID CTS g
( PAA/30% UVMT 5
) ( Cu 7 , CTS-g-PAA/30% UVMT
(1D Cu (1D
Cu (ID 0. 1 mol/L , UVMT
Cu (ID UVMT
300 | —a=CISgpAL
- IH::?:M:R:?(QI\\“\,H UVMT
3 20f T3 CTS-pAA-30% VAT 5
E— 200 80%
&
£ 150
E
= 100
50 lllllllllll
0.005 0.010 0015 0.020 0.025 0.030
Initial Coneentration of Cu * f(mal/L)
5 Cu (II) C,
C. (IT)
Langmuir
. Langmuir Lol
c 1 c
Ce + 7
Q max D Quna
s Quax . mg/g; b 3
Langmuir , L/mg, C./Q. C.
) CTSg-PAA/UVMT Cu (1D
Qu.x b Langmuir
‘ pH | UVMT
6 . R* 0. 99,
Langmuir CTS-g-PAA/
] UVMT
UVMT Cu (ID , CTS
. UVMT 30%
gPAA/ UVMT Cu (1D . .
Cu (1D 220 mg/g, Cu
(1D Langmuir
T . 5 . CTS g
7L —-—:E:i'; : i’::::li%l\"\‘ll'. PAA/30% UVMT Cu D
~ 6 e eranao v 80% . CTS g PAA/UVMT
= L —e—CTS g PAA/O% UVMT
W St .
T4t
"_:-T,_ 3 [ 1] Siegel S, Keller P, Galun M, et al. Biosorption of lead and
h 2 [ chromium by Penicilium preparations [J]. Water, Air and
| L Soil Pollution, 1986 (27): 69—75.
of [2] . . .o (M.
. ' : , 1989, 408.
0 500 1000 1500 2000 [3] (M7
Col(mg-1.7) , 2000; 17— 50.
6 ( 116 )



116 19
, 59. 24%, .
. . . 1000m
, 213t 90  t,
. . 46,3 t,
. 76.7  t,
5 36°
, 8%, 22%.,
. . 355951 t,
, 9.36%,
5 , 19 . 6 —
( ) 10 km?, .
/7, 105 )
5 . 19 “ ”
, 75, . , ,
39 21 .
5 2 .
8 . .
3804184  t 2009
(2000m ). . .
1447219 t,
38 04%; 806367  t, .
21. 20% 5 1550598  t, \ [

40. 76 %,

F Ok K K K Sk Sk Sk Sk Sk 3k 3k 3k 3k 3k 3k Sk Sk Sk Sk R K Kk Kk Sk Sk Sk K Sk ok ok ok ok 3k ok Sk Sk Sk Sk Sk 3k 3k 3k k% % % % X

(
4]

[6]

7]

104 )

Das, N. C., Bandyopadhyay, et al. Removal of copper

(1) using vermiculite [J]. Water Environ. Res., 1992
(64). 852—857.

dlvarez-Ayuso, E., Garcia-Sdnchez, et al. Removal of
heavy metals from waste water by Vermiculite [J]. Envi-
ron. Technol. , 2003 (24). 615—625.

Yavuz, ., Altunkaynak, et al. Removal of copper, nick-
el, cobalt and manganese from aqueous solution by kaolin-
ite [J]. Water Res. » 2003 (37): 948—952.

L. Wang, J. Zhang. A. Wang, Removal of methylene

[8]

[9]

blue from aqueous solution using chitosan-g-poly (acrylic
acid) /montmorillonite superadsorbent nanocomposite [J].
Colloids and Surfaces A: Physicochemical and Engineering
Aspects, (2008), in Press.

Y. S. Ho, G. McKay. Pseudo-second order model for
sorption processes [ J]. Process Biochem., 1999 (34);
451—465.

1. Langmuir, The adsorption of gases on plane surfaces of

glass, mica and platinum [J]. J. Am. Chem. Soc., 1918
(40) . 1361—1403.



