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Adsorption of cadmium ions from aqueous solution on palygorskite clay
from Jingyuan, Gansu Province

HAO Yan-ling and FAN Fu-hai
(School of Chemical and Biological Engineering, Lanzhou Communication University, Lanzhou 730070, China)

Abstract: The effects of adsorption time, amount of adsorbent, vibration rate, pH value and adsorption equilibri-
um were studied through the test of the adsorption of Cd*" ions in waters with palygorskite based on purification
of Jingyuan palygorskite clay at the normal temperature, and the kinetics process and adsorption equilibrium
were discussed. The XRD and IR analysis results indicate that quartz is separated from the original mineral
obviously with the purification. The equilibrium can be reached in about 60 minutes. The effect of pH value on
adsorption is evident, the adsorption amount increases with the rise of pH value, and the disposal rate can exceed
99% when pH>8. The adsorption process is on the whole identical with pseudo-second-order Lagergren model,
the adsorption of Cd** on palygorskite is fitted to both Langmuir and Freundlich models, and the saturated
adsorption capacity calculated from the Langmuir isotherm is 31.65 mg/g.
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Table 1 Physical and chemical properties of the sample

CEC
pH
mbkg ' mb15¢ ! g 100g ! m* g ' mmol 100g ™!
8.39 7 37 22.30 116.8 43.05
3620 cm !
Mg Al
3442 cm !
1639 cm ™!
H,O 1028 cm ™! Si—O—Si
Si—O 795 cm !
Si—O—Al O—Al 1999
XRD
1.0232 nm  0.4457 nm
1
1500 A
0.334 8 nm
1000
0.969 6 nm
500
10 20 30 40 50 60
20/(° )
1500 g
1000 1.023 2 nm
500 0.445 7 nm
0.333 1 nm
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.2 IR spectra of the sample before and after purification
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Fig.3 Effect of vibrating rate on adsorption rate
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Fig.4 Effect of vibrating rate on adsorption rate
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Fig. 5 Effect of solid liquid ratio on adsorption rate
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Table 2 Balance adsorption capacity and disposal rate

mg L™ pH pH mg L~ mg g ! %
25 5.06 8.27 0.55 3.06 97.8
50 5.07 8.21 2.08 5.99 95.8
100 5.04 8.05 6.76 11.66 93.2
150 4.98 7.92 12.04 17.25 92.0
200 4.88 7.80 23.80 22.03 88.1
250 4.82 7.77 48.35 25.21 80.7
300 4.75 7.78 68.70 28.91 77.1
100

—o— 50mg/L

—&— 100mg/L

4 6
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Fig. 6 Effect of pH value on adsorption rate
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3 Lagergren
Table 3 Linear fitting results of Lagergren model

pseudo-second-order

mg L~ R Q &k mgg
mgg ' - min!
50 y=0.15972+0.4462 0.9993 6.262 0.0572
100 vy=0.0833x+0.1262 0.9998 12.005 0.0550
2
Freundlich Langmuir
7 8 Langmuir
CQRQ=CQ,*1Q, Q, mg
g b 7 Q,=31.65mg g
Freundlich lgQ = nlgC + gk
k n 8 n =
0.4749 n 0.1~0.5
Langmuir
Freundlich CE™*

Potgieter et al. 2006
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R*=0.9899
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Fig. 7 Linear fitting of Langmuir model
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