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Adsorption of copper on three kinds of modified bentonite

HOU Dan —dan' Ding Shu -1i** XU Bo - hui' > WANG Dong'

(1. College of Resource Hebei University of Engineering  Hebei Handan 056038 China; 2. Key Laboratory of Resource
Survey and Research of Hebei Province Hebei University of Engineering Hebei Handan 056038 China; 3. Hebei Collaborative
Innovation Center of Coal Exploitation Hebei University of Engineering Hebei Handan 056038 China)
Abstract: Three kinds of modified bentonite adsorbent were made by use of sulfuric acid hydrochloric
acid and phosphoric acid. The effects of the modified bentonite dosage initial ion concentration pH
value of solution temperature and stirring time on the removal rate of copper ions were studied. The
results showed that the adsorption rate of copper was 9% 96% 92% respectively by using of ben—
tonite adsorbent modified with sulfuric acid hydrochloric acid and phosphoric acid reached at the
condition of initial concentration of copper ion of 3 mg/L. acid modified bentonite addition amount of

2.5 g/I. pH 12 temperature of solution 20 °C  stirring time of 15 min.

Key words: sulfuric acid; hydrochloric acid; phosphoric acid; bentonite; copper; adsorption

N As

22014 —09 —21
: ( D2013402062)
(1986 —)



36 ( ) 2015
o ( SB) N
° (CB) . (PB)
o 0.5 g/L 2.5 ¢g/L
. N T70% 55% 25% 94% 92% ~89% o
SB > CB >PB.
y
1.1 .
721 (
) DHG - 200 2.5 g/L
( ) 85-2 1
( 0.9
3 0.8
x
) GL-20G . P
( X 0.6 o RREEEE L
) % 05 = SR L
4 0.4 ~ B RE
( ) % 0.3
( ) . 0.2
0.1 : : : ,
. . o 0 1 2 3 4 5
B mEe/L
1.2 L B LR IR BT R W
1mol /L . . 100 Fig.1 Effect of modified bentonite dosage on
Cu(Il) removal
ml
o 24 h P
o 105°C
200 20 min
5g/L pH=7 20 C
1.3 ) 5
20 ml
721 mg/L 3 mg/L SB.CB.PB
94% 92% 89 % 85% 80% -
(%) =(Cy-C,) /Cy x 100% ! \\
C() - , C‘l - ;\; 0.9 -\\,\—\
S 08
Z ot
2 5 B B
% 00 = SRR
0.5 B e+
2.1 .
0.4 : : : : : .
3 mg/L 0.5 1 15 2 25 3 35
20 min pH =7 20 °C VI E FIREng/L

B2 YIgH R TIREER B T R BRER M

Fig. 2 Effect of initial concentration on
Cu(Il) removal



T4% . o
"
. 0. 981
0. 961
2.3 H ¥ 0.94
P S 0.92 - .
. X 0.9
20 2.5 C
mn . 0-58] - BREREPEA £
g/L 3mg/L pH=7 4 0. 86| = B E -
20°C pH # 0. 84 - B e +
0. 82
° 3 pH 0.8 . . , , .
pH 2.3 6.8 15 25 35 45 55 65
wBETCT
pH - pH 6.8 B4 R BRI T 5 R
12.3 Fig.4 Effect of temperature on Cu(Il) removal
pH >12 o
H* 2.5
pH H 2.5 o/L
9 3 mg/L pH 12 20 °C
° o 5
1
0.8 15 min ( SB.CB.PB)
§ 99% 96% 92% .
S 0.6 .
= ~ R L
~ = s .
@ 0.4 = — 15 min o
1
M o.2
0.9 \\.\_\'
%571 & & 10 12 1 S 08
B PHAE 3
B3 ¥BpHEX H B T R BRERZ < 0.7 ‘
Fig. 3 Effect of solution pH on Cu(Il) removal % 0.6 :ﬁgggggi
54 o5 - R
20 min 2.5 451 15 % 25 3 35
o/l 3mg/L pH 12 BEFR D
s El5 BEHEE X4 B 7 2R
° Fig.5 Effect of time on Cu(Il) removal
o 20 °C 60 °C SB.CB.PB 3
94% 93 % 89 %
1) (SB) .
99% 96% 93% -
(CB) . ( PB)
2) 3 mg/L
2.5¢/L pH 12 20 °C
’ ’ 15 min ( SB.CB.PB)

99% .96% .92% -
’ ( 61 )



61

Concentrations of valuable elements of the coals from the
Pingshuo Mining District  Ningwu Coalfield northern
China J . Energy Exploration & Exploitation. 2013 31
(5): 727 -744.

9 YUZHUANG SUN YANHENG LI CUNLIANG ZHAO.
Concentrations of Lithium in Chinese Coals J . Energy
Exploration & Exploitation 2010 28(2): 97 - 104.

10 Sun YZ Zhao CL LiY H etal. Li distribution and
mode of occurrences in Li — bearing coal seam No 6 from
the Guan ban wu su Mine Inner Mongolia Northern
China J . Energy Exploration & Exploitation 2012 30
(1) :109 -130.

11 SUNY Z ZHAO CL LI'Y H et al. Further informa-

57 )
1
I 2005 27
(5) :352 -354.
2
J .
2014 31(1):51 -53.
3
J.
2014 31(1):61 —65.
4

J.
2013 30(2) :55 -58.

5 SHULI DING JUANJUAN SHEN BOHUI XU et al The
facters on removal of Zn( [[) cation from aqueous solution
by bentonite J . Natural Resources 2011 2(2): 107
—-113.

tion of the associated Li deposits in the No. 6 Coal Seam
at Jungar Coalfield Inner Mongolia northern China J .
ACTA Geologica Sinica 2013 87(4) :801 —812.

12 SEREDIN VV DAISF SUNYZ etal. Coal depos—
its as promising sources of rare metals for alternative
power and energy — efficient technologies J . Applied
Geochemistry 2013 31: 1 -11.

13 MINGYUE LIN GUANLEI BAI PIAOPIAO DUAN et
al. Perspective of comprehensive exploitation of the valu—
able elements of the Chinese coal J . Energy Explora—

tion & Exploitation 2013 31(4): 623 —627.
( )

6 SHULI DING YUZHUANG SUN CUINA YANG etal
Removal of copper from aqueous solutions by bentonites
and the factors affecting it J . Mining Science and Tech—
nology 2009 19(4): 489 -492.

7 .
- ZIn( 1) J .
2001 20(4): 579 -583.
8 . Cr( VI)
J. 2006 29(3) :45 -48.

9 MURTHY Z VP CHAUDHARI L B. Separation of bina—
ry heavy metals from aqueous solutions by nan — ofiltra—
tion and characterization of the membrane using Spieglere
Kedem model J . Chem. Eng. 2009 ( 150): 181
-187.

10 .

274 - I .
(9) :1767 - 1770.

2010 29



