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Abstract: In this study structural properties and benzene adsorption performance of Palygorskite activated by
different concentrations of hydrochloride acid were discussed. The acidification resulted in larger specific surface area
and pore volume while most probable pore size remained unchanged. The acid dissolution of octahedral cations
occurred at the terminal face and the external surface of palygorskite. With the removal of octahedral cations ( Mg™*
Fe’ and AI’*)  the amorphous SiO, formed from the tetrahedral sheet retained roddike morphology of natural
palygorskite. Benzene adsorption capacities of acid Palygorskite achieved 1. 35 and 1. 20 times higher than the raw one
in low pressure region and high pressure region respectively. Surface areas and micropore volumes were
predominantly responsible to the adsorption in low pressure region while the affinity between porous surface and
benzene molecules dominated in the medium pressures. As for the high pressure region mesopores and macropores
adsorption became the main factor influencing adsorption performance.
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Fig.1. XRD patterns for palygorskites before and after purification ( A) and palygorskites
activated with different concentrations of hydrochloric acid ( B) .
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Table 1. XRF results of palygorskites activated with different concentrations of hydrochloric acid
$i0, ALO, Mg0  Fe,0, K,0 MmO  CaO  Na,0  P,0;  TiO,
RP 55.28 9.46 9.35 5.43 1.22 0.09 4.85 0.01 2.61 0. 80 10. 49 99.59
Pal 60. 83 9.70 8.30 5.69 1. 12 0.07 0.04 <0.01 0. 46 0. 66 10. 90 97. 68
APO.5 61.75 9.59 8.22 5.37 1.09 0.07 <0.01 <0.01 0.10 0. 68 10. 67 97. 45
AP1 62.02 9. 64 8.20 5.37 1.09 0.07 <0.01 0.01 0. 08 0. 68 10. 78 97. 85
AP3 63. 10 9.28 7.83 4.92 1. 05 0.07 <0.01 <0.01 0.03 0. 68 10. 86 97.82

AP5 64.02 9.18 7.35 4.71 1.03  0.06 <0.01 <0.01 0.02 0. 68 10. 50 97.56
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Fig.2. Cation contents in palygorskites activated with

(

different concentrations of hydrochloric acid.

Pal
30 nm
3A) .
. AP1

3

3

total

micro

H+

TEM

2.1

3B

20

o B

0.364 nm

(0.37 nmx0. 64 nm)

S

micro

; V.,

: A-Pal; B-AP1; C-AP3

micro Y

otal

4.6

22

micro )

SBET

o

BET

S BET

ext ¥

1.44

micro

Fig.3. TEM images of palygorskites activated by different concentrations of hydrochloric acid: A-Pal; B-AP1; C-AP3.

2
Table 2. Textural characteristics of palygorskite activated with hydrochloric acid
Sper/(m?/g) S iere /( m? /) S./(m?/g) Vi /(em® /) Viier / (em® /) APD/nm

Pal 228 48 180 0. 442 0.012 7.9
APO.5 250 64 186 0.457 0.018 7.5

AP1 271 53 218 0. 501 0.018 7.6

AP3 273 88 185 0. 466 0.030 6.8

APS 329 101 228 0.554 0. 055 7.0
*Spiee tplot 7S =SpET S micros Vietal 0.97
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Fig.4. Pore size distribution patterns and nitrogen adsorption-desorption isotherms of

palygorskites activated with different concentration of hydrochloric acid: A-Pal; B-AP0.5; C-AP1; D-AP3; E-APS.
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Fig.5. Adsorption isotherms of benzene at 25 °C by palygorskites activated with hydrochloric acid.
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