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The Characteristics of Adsorption Treatment of Cr(Vi)-containing
Wastewater using Kudzu as the Adsorbent’
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Abstract

The kudzu has been investigated as an adsorbent for treatment of Cr(VI)-containing wastewater. The specific surface of kudzu
was analyzed to be 189.91 m%/g and its major composition were found to be nitrogen and oxygen. It was observed that adsorption
reaction for Cr(VI) on kudzu meets 1st order in kinetics and Langmuir Model in equilibrium. As the pH of wastewater was
increased, the adsorbed amount of Cr(VI) onto kudzu was increased due to the pre-combination of OH™ with adsorbent and the
efficiency of adsorption was found to be 60% when real electroplating Cr(VI)-containing wastewater was applied.
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Table 1. The contents of several elements in kudzu used in the experiments
Elemental Species Carbon Nitrogen Hydrogen Sulphur Oxygen
Contents(%) 1.24 42.45 6.02 | 0.14 36.20
Table 2. The BET analysis of kudzu used in the experiments
Surface area(m?/ g) Micropore volume(cm?/ 2) Micropore area(mzlg)
Physical properties 189.91 0.17 496.73
Table 3. Coefficient of determination for each kinetic equation for the adsorption of Cr(VI) on kudzu
Initial Conc. of Cr(VI) (mg/L) Zero Order 1% Order 2" Order
100 0.336 0.865 0.544
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Fig. 1. Time course for the adsorption of Cr(VI) onto kudzu.
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Fig. 2. Variation in the remaining concentration of Cr(VI)
according to the adsorption time at different

temperatures (@: 15°C, O: 25°C, ¥: 35°C, pH 4,
Amount of adsorbent : 1 g).
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Fig. 3. In k vs. I/T for the calculation of the activation
energy of Cr(VI) adsorption.

0.22

0.19

CJa(gh)

0.18 e

Q.17

0.16

| 1 1 i 1 £
4.0 42 4.4 46 - 48 50 52 54

O

Ea=1.13kJ/mol}! A= SAAHYTH(Fig. 3). £FF, 2
=9} Bt #AAE UERE van't Hoff A&
ol g3t WS E FEl the Cr(VD) F3e) €99
A WAl ZARIACHFg. 4).

dInK/d(1/T) = -AH/R (5)

A7|1A, K&t Te 22 33309 AUl v
&5, AH'9F RS 737} ®EFEA E|olA o] ukgo)] wE
dgy]e] Wsle} 73S YeRATh ZF 2olA At
Ag K& 4 Gl 9A, ¥z Haof gtk mK
o] W3} FH2og FHET) o] FAl9 &=
2y F9 Cr(voll thak Fahkee] AR E 9F 279.32
kl/moleZ I}= 17, Gibbs Free Energy®}t Entropy
H3l= ZF2b -109.05 kKJ/mol 283 1.3 kJ/Kmolo & A}

0.06
y = -33.596x + 0.1581

0.05 .

0.04 -

InK

0-03 " 4. b 4 1 L
0.0032 0.00325 0.00330 0.00335 0.00340 0.00345 0.00350

T

Fig. 4. Plot of van't Hoff equation for the adsorption of
Cr(VI).
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Fig. 5. Various isotherm for the equilibrium adsorption of Cr(VI) on kudzu : (a) and (b) are for Langmuir isotherm (#: 0.9999)

and Redlich-Petersons isotherm (7*: 0.9998).
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Fig. 6. Effect of pH on the equilibrium concentration of
Cr(VI) after adsorption (Initial conc. of Cr(VI)
: 100 mg/L, 25°C, Amount of adsorbent:1 g,
Adsorption time : 6 h).
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Fig. 7. Variations of the remaining concentration of Cr(VI)

according to adsorption time for acid-treated (O)

and alkali-treated adsorbent (@) (Initial conc. of
Cr(VI) : 100 mg/L, pH 4, 25°C).
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Fig. 8. Variation in the remaining concentration of Cr(VI) in
wastewater after adsorption (Initial conc. of Cr(VI) :
18 mg/L, pH 4, at 25°C, Amount of adsorbent : 1 g).
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