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The Characteristics of Cr( VI ) Adsorbed by Walnuts Shell Powder
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Abstract: In this paper, walnuts shell powder was investigated for its Cr( VI ) removal ability from aqueous solution. The effect of experi—
ment parameters, such as pH, sorbent dosage, temperature were examined and the optimal experiment condition were studied.The species of
chromium,adsorption thermodynamic and kinetics characterics were also discussed. The results showed that about 95.39% of Cr( VI ) was re—
moved by adding 0.5 g walnuts shell powder into 50 mL solution which contained 50 mg+ L™ Cr( VI ) under the optimal experiment such as
pH1.0, 301 K and 6 h contact time, and the adsorption of Cr( VI ) was coexist with redox process in the experiment. The adsorption capaci—
ty increased with the temperature increasing and the adsorption thermodynamic followed the Langmuir isotherm model while the adsorption
kinetics followed the second—order model. The thermodynamic parameters such as AG°,AH® and AS° for the process if Cr ( VI) adsorbed on
walnuts shell powder were calculated and the results indicated that the overall adsorption process was endothermic and spontaneous. The ad—
sorption capacity of the biosorbent were 20.54 , 26.00 and 29.53 g-kg™ when the temperature were 301, 308 and 318 K respectively. Finally,
the residues of the walnut shell were studied by using FTIR and SEM imagine. It indicated that the process of Cr( VI ) adsorption on walnuts
shell powder was coexist with redox process, and the walnuts shell powder was a potential biosorbent which could be used in chromium con—
taminated wastewater treatment process.
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Figure 2 Effect of sorbent dosage on adsortpion
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Table 1 FTIR absorption peak range and main assignment of walnut shell
I AT U 0 FHEIE E=BUGN
Peak range/cm™ Main assignments Reference
3358 O—H 145 #2 3} Stretching 0—H [30, 33-34]
2 898~2 799 Mo C—H 4430 Stretching in saturated C—H [33-34]
1719 —COOH 145 ##2 3l Stretching —COOH [30]
1 649 SEE AR L (C=0) IR 44 D)) Stretching in condense daldehyde and semi —Cs—condense daldehyde [33-34]
1434 T H H:(—CH,— )25 3 Deformation in methylene group [33-34]
1 369 C—H 25 iR 5l , P EERFRASIEIRS) BendinginC—H , symmetricaldeform methyl [33-34]
1319 PRI (—OH) 1 N 75 {430 In—plane bending in hydroxyl grpup [33-34]
1 169~1 065 C—O B ARIR 3N ; 74 R IR I C—O0—C 4R 5 Stretching in C—O0 and C—O0—C confcellulose rings [33-34]
897 B—D—7 tf1 C—H 2 143 Bending in C—H of B—D—pyranoside [33-34]

Bl 8 BRBt Cr( VD ET(Z&) G ()BT SEM B & (x1 500)
Figure 8 The SEM pictures of walnuts husk before(left) and after(right ) sorbing Cr( VI )(x1 500)
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Figure 9 Effect of temperature on adsortpion
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Table 2 The values of the parameters for different kinetic models fitted at various temperatures

BN IR 1/Q=11kQ7 +1/0Q.

TIK  Q.(exp)lg-kg™ kikgegm min™ Q.(cal)/g-kg r ky/min™

— 2 Bl R Elovich #5781 Intraparticle diffusion
InC=InC~k Q=1/B*InaB=1/B*Int PRI =kt

r TIK o B r kg kg +min®? r

301 4.864 0.010 0 4.765 0.997 9 0.008 5
308 4.970 0.0322 4.797 09994 0.0193

0.967 1 301 0.7399 1.1387 0.988 6 0.226 5 0.927 6
0.976 5 308 82339 14941 09928 0.229 8 0.942 8

3 RHMEREARBUSSH

Table 3 Parameters of Langmuir and Freundlich models

K Langmuir 5 7 Freundlich F71

QO./g ke K, /L+mol™ r Ky fmg""m Ve gt n r
301 20.54 6 248.26 0.998 0 2.51x107 1.62 0911 8
308 26.00 7 508.79 0.999 0 5.73x10° 1.20 0.947 0
318 29.53 8 914.23 0.997 8 1.21x10¢ 1.61 0.981 4




5 28 445 8 W] AR

B ¥ 4 1699

-215001
¥ y=16429-127.35x

r=0.999 0

-22000
-22500
-23 000
-235001
-24 000

Gibbs free energy/KJ - mol™

4500——— —
300 302 304 306 308 310 312 314 316 318 320

T/K
B 10 AG~T #hZk
Figure 10 The plot of AG versus T
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Table 4 Thermodynamic parameters
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