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Adsorption of Aqueous Cr(VI) on Polyaniline:
Adsorption Isotherms and Adsorption Kinetics
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Abstract: In the study, polyaniline (PAN) was used as adsorbent to remove Cr(VI) from aqueous solutions.
Adsorption kinetics and isotherms of Cr(VI) onto the PAN were determined by batch experiments. Results
showed that the experimental data of adsorption isotherms can be fitted greatly by the Freundlich model,
which indicated that the adsorption process is heterogeneous. Temperature had less effect on the adsorption of
Cr(VI) on PAN, The adsorption capacity of PAN were 3.36mmol/g, 3.46mmol/g and 3.58mmol/g at the
temperature of 15°C. 25°C . 35°C. Adsorption kinetics of Cr(VI) over PAN obeyed pseudo-second-order model.
The Cr(VI) adsorption on PAN was highly pH dependence and Cr(VI) adsorption amount on PAN decreased
monotonously with increasing pH. The adsorption amount of Cr(VI1) is 4.93mmol/g at 25°Cand pH 2.28.
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Figure 1 Adsorption isotherms of Cr(VI) on the PAN at 15°C. 25°C.
35C
B 1 FREET Cr(VD) KW HER%
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Table 1 The parameters for Langmuir model and Freundlich model
£ 1 Langmuir # Freundlich A& S

L Freundlich Langmuir
e Ks 1/n R? On b R?
15°C  2.6321 0.1924 0.9928 2.6983  90.3902  0.8903
25°C 2.6953 0.1878 0.9903 2.7337 118.7097  0.8853
35°C 27371 0.1844 09915 2.7601 134.1852 0.8873
Freundlich FEi¢ /5 F2:
1
Q.=K:Ci: 3)

e Qe Ayl 5 T4 W B 55t (mmol/g) s Qu A W B 711 5
KW B (mmol/g): Ce K V-4 5 (mmol/L); KAl 1/n
YR oA e

L L s T EUFE 2, Freundlich L Langmuir
TP A BOR B 4. —FELE R, Freundlich 77
TS BT 00AH o6 28k R?>0.99, L8R LTI (i ik
W A9 2, 22 PAN S Cr(VI) f/9 W 5 A 240 Jo e i
Fibko W0 Langmuir J7 FERLEA FTAHIAT 5 R 50 R 1
0.88~0.90 2 [11], AHICHEARX AR, $EHH PAN X} Cr(VI)
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KAWL R TR BRI (R KN, 78 = Al B2 T
Ky FESEARANAS, U I G B S e/, X
S EE R — 2. Un BONRBRHEE — 00k Ln Ay
T 0.1~0.5 i}, AL, 11 Un>2 B, PR
M AR B o S50, 1n AT 0.18~0.2 2 [A], i) PAN
X Cr(VI) W bt 75 2 12647
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Figure 2 Adsorption kinetics of Cr(VI) on the PAN at different
initial concentrate and 25C
2 25 C T RE#IARE Cr(VI)IR M zh 713 #h &
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Table 2 The parameters simulated by Pseudo-first-order model and
Pseudo-second-order model

R2 H—FAHHEABRMR_ENHEFERASH

Co W—H ) )% i e W) )% i e
(mmolll) K, Q. R? Kz Q. R?
1.25 00013 083 08279 13732 206 09996
2.5 00011 084 08777 04953 259  0.9998
5 00013 081 07612 01116 354 09999
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Figure 3 Intraparticle diffusion model for adsorption of Cr(VI) at
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Figure 4 Effect of solution pH on adsorption of Cr(VI) over PAN
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(5) PAN XF Cr(VI)IWe b3z pH 52w 4K,
pH=2~9 5l A, PAN X Cr(VI) W i ftEE pH 1)1
KM o

WS ARSI IRATAT LR R, S50 AL,
PAN 3 Cr(VI)m b B B 2 i fit#. 25°C, pH=5.5
N, MR AR F) 3.52mmollg. T LA, PAN
5 Cr(VI) /K, JUH R RIRES Cr(VID) /K i b B
J7 T HA R K T
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