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Abstract: The effects of acid and heating treatment on the structure of sepiolite and its adsorption capacities for Pb>* and Cd** were
investigated using X-ray powder diffraction, infrared spectroscopy, surface area analyses and batch sorption experiments in this paper.
The results showed that the BET surface area of the sepiolite samples grew with increase concentrations of HCI and prolong treatment
time and no obvious structural changes were observed. CaCOj; as the impurity in the natural sepiolite can not be removed completely in
the treatment process with 0.5 mol + L ™' HCl. The surface area of sepiolite treated with 6 mol - L. ™' HCI and continuous stirring 72 h
reached the maximum 301.47 m® - g~'. A decrease in the BET surface area was observed for the samples treated with acid at higher
temperature. The BET surface area of samples treated with different acid species arranged in the order HCl > HNO, > H,S0,. The
calcinations process decreased the BET surface area from 21.44 m’ + ¢ 'at 100°C t0 0.17 m® + g~' at 900°C. The adsorption results
indicated that despite increases in the surface areas upon acid activation, improvements in the adsorption were not observed for heavy
metal Ph>* and Cd** ions. Pbh>" ions have higher affinity for specific adsorption onto the sepiolite samples than Cd** ions. H,SO,
treatment was found to be more effective for the removal of Ph>* and Cd** ions than HCl and HNO, treatments. It is apparent that
PbSO, and CdSO, were formed during the sorption process. The calcinations treatment exhibited no significant effects on the adsorption
of Pb’" ions onto sepiolite, but the adsorption of Cd** ions obviously increased above 700°C. .
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Fig.1 XRD patterns and IR spectra of sepiolite samples with different HCI concentrations treatments
1
Table 1  Effects of treatments with different HCI concentrations on the BET surface area of sepiolite samples
HCI /mol + L™
0.5 2.0 4.0 5.0 6.0 7.0 8.0 9.0
/m? «g7! 22.7 31.24 120. 49 130. 44 210. 36 301. 47 259.6 263. 82 263. 36
2. 2 ’ ’
X ( 2) ’ b
, 0.5 mol - "' ,
, ; 2.0 mol - L™ 4.0 mol - L
b b b
, Si—OH , 2.0 mol - L
) , 0.5 mol - L , 72h 160.49 m* - g7,
, 4.0 mol - L' 36 h
2 ,0.5 mol - L 141.71 m* - g™ ".
, , CaCoO,,
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Fig.2 XRD patterns and FT-IR spectra of sepiolite with different HCI treatment time
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Table 2 Effects of acid treatment on the BET surface area of sepiolite at different time/m?* - g~ '
/h
/ mol + L'
0.5 1 4 8 16 24 36 72
0.5 28.09 28.53 30.73 29. 66 29.07 29. 65 29.29 31.24
2.0 68. 87 74.38 88.1 98. 03 110. 86 124.03 109. 15 160. 49
4.0 62.7 64. 96 89. 37 111.71 116.5 129.52 141.71 130. 44
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Table 4  Effects of different thermal treatment on the BET surface area of sepiolite
/C
100 200 300 400 500 600 700 800 900
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Fig.5 XRD patterns and IR spectra of sepiolite samples calcined at different temperatures
2.6 7.82, 4.30 ~ 4.72 4.15 ~ 4.36, 0.5
5 72 h . mol - L ™" HCI] ,
, CaCoO,, ,
. , CaCo, 2
15.46 ~20.70 mg - g~ ',
9.15 ~ 12.89 m> - g~ ( 6), 2.0 pH , H*
mol + L™ 4.0 mol - L™' HCI ,0.5 ) ,
mol - L ™" HCI] ,
b
128.62 mg - g~ 18.73 mg - g~ ', CaCoO, ,
pH 0.5.2.0 4.0 mol - L~ HCI ,
pH 7.80 ~
5 /mg + g~
Table 5 Effects of acid treatments on the heavy metal adsorption of sepiolite samples/mg - g '
/mol + I
0.50 2.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Pb 121. 41 21.04 15. 46 16.72 20.7 17.63 18.28 16.03 17.8

Cd 17.96 13.22 12. 89 10. 46 11. 81 12.77 10. 99 9.15 11.25
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6 /mg + g~
Table 6  Effects of different acid treatments under different time on the heavy metal adsorption of sepiolite samples/mg + g ="

0.5 mol - L=! HCI 2.0 mol - L~! HCI 4.0 mol - L' HCI
lh 8 h 24 h lh 8 h 24 h 1h 8 h 24 h
Pb 126. 42 124. 04 121. 41 30. 45 22.91 21. 04 33.18 23.87 15. 46
Cd 17.57 18. 02 17.96 16. 05 17.52 13.22 16.71 14.21 12. 89
( 7) , 8 /mg - g~ !

Table 8 Effects of different acid treatments on the

heavy metal adsorption of sepiolite samples/mg + g '

, 80°C , - —
2.0mol - L™' 2.0 mol - L 2.0 mol - L
’ HC1 HNO, H,S0,
( 8) Ph 22.91 23.42 94. 60
Cd 16. 12 15.52 27.50
b b
b
X ’ C 9, 900C ,
CaSO
s , 99.25%
’ 100C 5.55% ,
PbSO CdSO
s . 100 ~900°C ,
7 80°C /mg - g~ s pH
Table 7 Effects of different acid treatments under different/mg + g =" , pH ,
heating time on the heavy metal adsorption 800°C , pH 11.34,
/mol » L~
4.0 5.0 6.0 7.0 8.0 ’
Ph 8.72 12.51 11.52 12. 69 10. 30 N
Cd 12.29 11.47 12. 31 12.00 12.78
9 /mg - g -1

Table 9 Effects of different thermal treatments on the heavy metal adsorption of sepiolite/mg + g -1

/C
100 200 300 400 500 600 700 800 900
Ph 113.98 117. 44 117.93 118.59 118. 39 121. 46 120. 82 112.42  120.29
cd 17.21 20. 69 19.86 22.08 20. 51 22.79 32.22 42.52 48.30
, ,  HNO, H,S0,
(1) , (4) ,
. : 600°C , ,
6 mol - L' , 800°C , , ,
, 99.25% .
(5) ,
(2) , CaCo, ,
, ,
; Ph*" |
(3) cd’* ;

.HCI > HNO, > H,S0, HCl , Ca0 , :
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