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Thermodynamic and kinetic investigation of citric acid adsorption by rice bran
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Abstract. The aim of this study was to investigate the possibility of using rice bran as a natural adsorbent for the removal
of citric acid from water and the effect of temperature, time, initial concentration of adsorbate and adsorbent
concentration on the adsorption process. Fitting experimental data was performed using several adsorption models. Also,
the thermodynamics and kinetics of adsorption have been studied. The equilibrium was reached after 60 minutes. The
results showed that removal of citric acid decreased as temperature and initial concentration of citric acid increased; in
contrast, it increased as adsorbent concentration and time increased. In addition, the optimum adsorbent weight was
obtained to be 4g. Freundlich isotherm was found to be a better fit than other isotherms. The thermodynamic study
showed that the adsorption process was exothermic and spontaneous in nature. The adsorption of citric acid on the rice
bran followed reversible second-order rate kinetics. This study showed that rice bran efficiently removed the citric acid
from aqueous solutions.
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Fig. 1. Percentage of removed citric acid vs. adsorbent weight.

b S bl o ooy O i siasolis ¥ S Ll
33 b3 sad ol el i S 518 bOles Lol O
S Js 0 opl s Sl 5L b dnlp 5T dads Y
SLad 3Ll Ol (sl O3l Lo g5 el (YL Ol
Dshe e ol Sel B il 5 O3 s, J
Do i elad OBl e gloe b 3l eles Ol 230
Sl Ol Slsle 55 s e Jule glaes S L1, 0kiys
od S b s Cele Y osgds B oadds Yool Cl esls
VOl e Sl odid sdalie ol i SO el
w5l s olw 4 Odewy gl S5 0l Lilp o ol

.b},w

b4 503 OLi gl Llods esls s ) sl 5o ba el
b i s . Cdb a5l Codo doys codl Sldie ol
2 5 e oe sl oslital o prlaw O3l e il
05 FLoadl Al GBI eds Oodo dul Hldde 4
4 o3l i RIFIL 5 A edalie Ol o 2 O3l
Llo b Ll Ol el Jlab gla Jous OLBJRE] e
() JS2)

Wi Ol Sl (e g

b calises glaobe 55 ¢S5 il Cad Ol 5o a0 o o

o el gl 03 p b b g p 8 F O3l bl

90

75 4

60

45 4

30

(3059) Sty il

15

0

T T
0 20 40

T
60
(49 o

T
80

T T
100 120

Ol i 0 O danl s p3 =Y S

Fig. 2. Percentage of removed citric acid vs. time.
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