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Preparation and adsorption performance of peanut shells based adsorbent by potassium hydroxide -assisted
hydrothermal method

CHEN Chun-giang*, WU Juan?, WU Xin-hui*?, MA Dong"

(1.Qingdao Engineering Research Center for Rural Environment, Qingdao Agricultural University, Qingdao 266109, China; 2.College of Re—
sources and Environmental Science, Northeast Agricultural University, Harbin 150030, China )

Abstract: In order to realized the resource utilization of peanut shells, a peanut shells-based adsorbent was prepared by potassium hydrox—
ide-assisted hydrothermal method, and the adsorption performance of rhodamine B (Rh B) dye was discussed. The modified parameters,
such as temperature, duration and concentration of KOH, were optimized by the orthogonal experiment. The characterization of the as-pre—
pared adsorbent was investigated using scanning electron microscope (SEM) and Fourier transform infrared spectroscopy(FTIR). The influ-
ence of adsorbent dosage, initial concentration and pH of Rh B solutions were investigated. The best adsorption efficiency of Rh B by modi-
fied peanut shells was at the condition of the temperature of 453 K, reaction time of 10 h, and the KOH concentration of 2%. The removal
efficiency of Rh B was 93.50% under condition of 5 mg-L™, 1.5 g-L™ and 120 min, corresponding to the initial concentration of Rh B, the
dosage of modified peanut shells, and the adsorption time, respectively. Adsorption kinetics fitting results showed that the adsorption ac—
corded with the pseudo-second-order kinetics. Langmuir monolayer adsorption model could be well used to describe the adsorption process.
Meanwhile, the adsorption was a spontaneous endothermic process by the results of AH>0 and AG<0, and was mainly consisted with physi—
cal adsorption.
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Figure 1 SEM images of modified peanut shells adsorbent
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orthogonal experiment
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Figure 3 Effect of adsorbent dosage on removal efficiency of Rh B
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Figure 4 Effect of initial concentration on Rh B removal efficiency
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Figure 5 Effect of pH value on removal efficiency of Rh B

B WL MG, SRR ST Rh B I B 2 7
Hhn, 22 90 min ik B B4 I S B R R] Y
hn, WM AN A B RN . X TR I,
Rh B i BE 550, L o) W 551 4 T 4™ i i B bl i
Xof LR B S K Jae T bR W o s S0 it o VR ot
AT , S Rh B VR 2B W R AR, 7 s 2 AH
PR, [ P R o ) 25 T A 8 ) WO A s>
W RS 35 B2 T 0 B, I3 s 30 W A8, J 1 A
WA, 18 6 H Rh B W) a6 )%l 5.15.25
mg- L i, JKIRHECPEAEAFEXT Rh B A1 W ff 5 A
H -k 2.64.6.91.8.60 mg-g~*,

10

25mg-L*
B — i
8f 4 ;
_P*..J.* 15mg-L
) . & e - I CE TP OR R WP EROR R
\?D 6 ) -_.g___..
g AF
R
F 5 mg- Lt
) i ‘..---‘ ______ e m— -  — | EETCTTECPPEers s |
O:E.................:........a..................a.........: ....................................
0 30 60 90 120 150
t/h

[E 6 W p B iE) Xt R #0347k B Rh B IR iS850
Figure 6 Effect of time on adsorption capacity of Rh B

AR F AR — G AR — 2 B 5 g 2 R i ik
F5rHT Rh B e B W 5 st 1 (14 728 Ak O 2R 2, 3 el 7
Folv 51y g 2 BT T S5O N B BRORSS T8 %o I e g 2 2B A 7
PIA, BRITKI KOH Bt fE A 7E X Rh B (1 I AL
ARSIy 2k 2 FE 7 s

W B 2 2 A S SRR B, h— sl ) AR 2k
PEA S B AR T —Gsh J12# A  Oh —Resh 12
REFRI LR VAR 6 2R BOO7E 0.99 L), HAh = %% Fff s
SRAAIAL T W R A I L FE R, BB S b i g
BRHHLER. PR UE AT L, P2 s o 2E AR O g s
HePEREA: e X Rh B AW Bl A2

* 2 WM NERESH
Table 2 Fitting parameters of the adsorption kinetic equations

Co/ Pseudo-first-order Pseudo-second-order
mg-L?  kymin? g./mg-g* R® kJg-mgi-min? g./mg-g? R?
5 0.037 1.643 0.930 0.075 2.693 0.998
15 0.042 4,095 0.976 0.035 7.058 0.999
25 0.040 8.174 0.954 0.010 9.181 0.993
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Table 5 Performance comparison between similar adsorbent
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