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Adsorption of Cd* from Aqueous Solution by Modified Wheat Chaff

LIANG Dong—xu, LUO Chun—yan, ZHOU Xin, CHEN Hong—chun, CHENG Yu-wei, DENG Shi—huai”

(Sichuan Key Laboratory of Agricultural Environmental Engineering, College of Environment, Sichuan Agricultural University, Chengdu
611130, China)

Abstract; As an agricultural waste, wheat chaff was modified with NaOH and KMnOj, solution, and used for removing Cd* from aqueous so—
lution. Cadmium adsorption and its influencing factors, including rate, pH, temperature, time and coexisting ions, were investigated. The
surface characteristics of wheat chaff was obviously modified by NaOH and KMnO,, thus promoting adsorption. The adsorption capacity of
the modified wheat chaff increased by 9.30 times, as compared with original wheat chaff. The maximum adsorption capacity was up to 26.74
mg+¢~". The optimized adsorption conditions were 2.0 g+L™ wheat chaff, pH 5.0~8.0, and temperature 25 °C. However, the presence of Na*
and Ca?* exhibited a negative effect on Cd** adsorption. In addition, adsorption capacity increased along with increases in temperature. The
adsorption equilibrium achieved within 60 min. The kinetics of adsorption was well described by the second—order kinetic adsorption model,
while Langmuir model better fit the adsorption isotherms. The present results indicate that modification of wheat chaff with NaOH and
KMnO, not only produces an excellent agent for Cd** removal, but also offers a new way for recycling agricultural residues.
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Table 1 Parameter values for different influencing factors in

adsorption experiments
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/i 2 W B[] Contact time/min - 5.10,20.40,60.,90.,120,180.,240
W 450 F &+ Adsorbent rate/g 0.01.0.05.0.1,0.2.0.3.0.4.0.8.1.0.2.0
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298.15.313.15.,328.15

L4 BRSO

43913z 1 Excel F1 Origin8.5 K {4 E4 74504 4b 341
ST AR 2221
1.4.1 W) Jy 2R Ay

TEFAS I S b, 05 E— sl ) 2 R
HE 08 72 BRI B0 20 0 2 S e i ™, i —
KB AT TR

1g(Q.~0,)=1gQ.~k\1 (1)
AP Q EMEBHRIAE ¢ i 20 AWK BN L, mg - 715 Q. A2
) AP 1 A B g e ™' 50 SR MR R AR ], i 5 & 2
— BN

i G SRR

é:ﬁ+ét (2)
AP Q E M BHRIAE ¢ I 20 AWK M L, mg - 715 Q. A2
I 700 P - A8 A B A, mg - g 5o 2 R BT ERE ] mins ey 2
HE =R B 17575 %L
1.4.2 W RH4ETRZR

X Langmuir #5175 F2E A1 Freundlich 47 5 ¢



YISty 53455 121

2366
TR MR FAFAE , 20 LA (3)F1(4)

T (3)
Qe me Qm
Aot €GN OV E  mg- L5 Q. WM 69 F- 6
Ut g Langmui 3540 0, 2 f0 5010 Y

= -1
H,ng* g o

anezlnk+nilnCe (4)

s C. S VIR MR BE , mg - 175 Q. J2 W B30 A ~F- 17
W fff i, mg - g7 s & 42 Freundlich #%50; 1/n B84

2 H#R5iTie

2.1 NEFRRFEE(SEM) R Bt E

P L, Ca) R (h) 2350k ek i /N A2 e BE SR T
(50 000 1) A L BE I, ()5 ()73 ek PE RIS
/NZEFEREATET (1000 A5 Bl L a1l . MR R a] 1A
WA BV RT R /N2 SEbh R i 45 A TE 5 A
TR AP iR/ N e RER T4 H SR A
Fo SPROGH BRI LT AE R CRETERFIAR TR S5
LU AR AL S5 P ) CP R AE S /N2 7
PP F A 57 78 3 fh B i /N2 e S BT
BOFHBVF 2 /ML, BRI R B B LI 4
Fy o JXJ2 R NaOH 4b PR 7 Hh B o0 A o 3w 25 Bk
(T ASAAATEAR , AT 5 AL PR R AR IR B 2
X /NZEFE AR T AL S Z 0 S Tl T I PR /N A2
FERERATIHIEE, FLREREIRA L 4E R IR AL |
SRR A 45 | S — 25 A R fal i B R

(c) (d)
1 MR ()RR NEENABBERR
(BER =50 000 FNELEx1000)
Figure 1 SEM images of wheat chaff before(left) and after(right)
modification(wall surface x50 000 and intersecting surface x1000 )
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Figure 2 Effects of adsorbent rates on Cd** adsorption by wheat
chaff with and without modification
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Figure 3 Effect of initial pH on Cd* adsorption by wheat chaff with
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Figure 4 Effect of initial Cd* concentrations on adsorption by

wheat chaff with and without modification
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Table 2 Parameters for Langmuir and Freundlich models for Cd* adsorption on wheat chaff with and without modification

W2 B 55125 51 Adsorbent

Langmuir #5%! Langmuir model

Freundlich #%! Freundlich model

JE IR /NAZ 5% Original wheat chaff

Q./mg- g™ b/mg™ R? k n R?
0.048 9 0.994 0 1.072 0 5249 3 0.982 2
0.211 4 0.998 3 17.611 6 12.936 6 09330

NaOH-KMnO, B4 et /N2 78 NaOH-KMnO, modified wheat chaff
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Figure 6 Effect of temperature on Cd** adsorption on wheat chaff
with and without modification
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Table 3 Parameters for seudo—first—order and pseudo—second-order models for Cd* adsorption on wheat chaff with and without modification
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Figure 9 Effects of coexisting ions and their intensity on Cd*

adsorption on wheat chaff with and without modification
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