Accepted Manuscript E—

BIORESOURCE

Efficient and rapid adsorption characteristics of templating modified guar gum
and silica nanocomposite towards removal of toxic reactive blue and Congo red TECH NOLOGY

dyes

Sagar Pal, Abhay Shankar Patra, Soumitra Ghorai, Amit Kumar Sarkar,
Vivekananda Mahato, Supriyo Sarkar, R.P. Singh

PIL: S0960-8524(15)00625-2

DOI: http://dx.doi.org/10.1016/j.biortech.2015.04.099
Reference: BITE 14940

To appear in: Bioresource Technology

Received Date: 31 March 2015

Revised Date: 24 April 2015

Accepted Date: 25 April 2015

Please cite this article as: Pal, S., Patra, A.S., Ghorai, S., Sarkar, A.K., Mahato, V., Sarkar, S., Singh, R.P., Efficient
and rapid adsorption characteristics of templating modified guar gum and silica nanocomposite towards removal of
toxic reactive blue and Congo red dyes, Bioresource Technology (2015), doi: http://dx.doi.org/10.1016/j.biortech.
2015.04.099

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.biortech.2015.04.099
http://dx.doi.org/http://dx.doi.org/10.1016/j.biortech.2015.04.099
http://dx.doi.org/http://dx.doi.org/10.1016/j.biortech.2015.04.099

O©CoO~NOOOTA~AWNPE

10

11

12

13

14

15

16

17

18

19

20

21

22

23

Efficient and rapid adsorption characteristics of templating modified guar gum and silica
nanocomposite towards removal of toxic reactive blue and Congo red dyes

Sagar Pal®”, Abhay Shankar Patra"?, Soumitra Ghorai', Amit Kumar Sarkar', Vivekananda
Mahato', Supriyo Sarkar?, R. P. Singh®

!'Polymer Chemistry Laboratory, Department of Applied Chemistry, Indian School of Mines,
Dhanbad- 826004, India;

2 Tata Steel R&D, Jamshedpur-831 007, India;

3 Indian Institute of Science Education & Research, Pune, India

Abstract:

The present study highlights the potentiality of sol-gel synthesized guar gum-graft-poly
(acrylamide)/silica (g-GG/SiO;) hybrid nanocomposite towards the rapid removal of toxic
reactive blue 4 (RB) and Congo red (CR) dyes from aqueous solution. Various physicochemical
characterizations support the feasibility of the functionalized guar gum matrix as efficient
template for the formation of homogeneous nanoscale silica particles. The composite
demonstrates rapid and superior adsorption efficiency of RB (Qmax: 579.01 mg. g within 40
min) and CR (Qmax: 233:24 mg. ¢ within 30 min) dyes from aqueous environment. Here, the pH
driven adsorption process depends strongly on the ionic strength of the salt solution. The
adsorption kinetics data predicts that pseudo second-order (surface adsorption) and intraparticle
diffusion take place simultaneously. The adsorption equilibrium is in good agreement with the
Langmuir isotherm, while the thermodynamics study confirms spontaneous nature of the
adsorption process. Desorption study predicts the excellent regenerative efficacy of
nanocomposite.
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