
* Corresponding author.

1944-3994/1944-3986 © 2020 Desalination Publications. All rights reserved.

Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2020.26228

203 (2020) 440–448
November

Evaluation of malachite green and methyl violet dyes removal by 
3A molecular sieve adsorbents

Sharmeendran Muniandy, Liza Salleh, Muhammad Abbas Ahmad Zaini*
Center of Lipids Engineering and Applied Research (CLEAR), Ibnu-Sina Institute for Scientific and Industrial Research, 
Universiti Teknologi Malaysia, 81310 UTM Johor Bahru, Johor, Malaysia, email: abbas@cheme.utm.my (M.A.A. Zaini)

Received 17 October 2019; Accepted 6 June 2020

a b s t r a c t
This work was aimed at evaluating cationic dyes adsorption properties of 3A-molecular sieve 
adsorbents. Two cationic dyes, namely malachite green and methyl violet were used to probe the 
adsorbent performance. The adsorbents were characterized for surface functional groups, thermal 
stability, and specific surface area. The unmodified 3A-molecular sieve showed a surface area of 
0.195 m2/g, whereas the value decreased upon sodium hydroxide treatment. The kinetics data fit-
ted well into the pseudo-first-order model, suggesting a physical adsorption process via diffusion-
limited transport mechanism, whereby cation-exchange and electrostatic attraction are the possible 
removal mechanisms. The modified adsorbent revealed better removal capacities for both dyes at 
136 and 186 mg/g for methyl violet and malachite green, respectively. The Langmuir model ade-
quately described the equilibrium data, indicating a homogenous nature of monolayer adsorption. 
The 3A-molecular sieve adsorbents could be effectively used as adsorbent for cationic dyes removal.
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