Accepted Manuscript E—

BIORESOURCE

A novel method to harvest Chlorella sp. via low cost bioflocculant: Influence
of temperature with kinetic and thermodynamic functions TECH NOLOGY

Richa Kothari, Vinayak V. Pathak, Arya Pandey, Shamshad Ahmad, Chandni
Srivastava, V.V. Tyagi

PIL: S0960-8524(16)31565-6

DOI: http://dx.doi.org/10.1016/j.biortech.2016.11.050
Reference: BITE 17296

To appear in: Bioresource Technology

Received Date: 19 September 2016

Revised Date: 11 November 2016

Accepted Date: 12 November 2016

Please cite this article as: Kothari, R., Pathak, V.V., Pandey, A., Ahmad, S., Srivastava, C., Tyagi, V.V., A novel
method to harvest Chlorella sp. vialow cost bioflocculant: Influence of temperature with kinetic and thermodynamic
functions, Bioresource Technology (2016), doi: http://dx.doi.org/10.1016/j.biortech.2016.11.050

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.2016.11.050
http://dx.doi.org/10.1016/j.biortech.2016.11.050

A novel method to harvest Chlorella sp. via low cost bioflocculant: Influence of temperature with

kinetic and thermodynamic functions

Richa Kothari**,Vinayak V. Pathak® Arya Pandey’,Shamshad Ahmad®,Chandni Srivastava®,V.V. Tyagi"

*Bioenergy and Wastewater Treatment Laboratory, Department of Environmental Sciences, Babasaheb Bhimrao
Ambedkar University, Lucknow (U.P.), India

"Department of Energy Management, Shri Mata Vaishno Devi University, Katra (J&K) India

Abstract

In this study, harvesting efficiency (HE) of bioflocculant (egg shell) was observed with
variation in flocculent concentrations (0-100mgL™), temperature (30°C, 35°C 40°C, 45°C
and 50°C) and variable contact time (0-50 minutes). It was found maximum (=95.6%) with
100 mgL'1 bioflocculant concentration whereas influence of temperature was also observed
with optimized concentration of bioflocculant (100 mgL’l) at 40°C (= 98.1%) and 50°C
(=99.3%), in 30 minutes of contact time. Significant changes in algal cell structures were also
analyzed after exposure to various temperatures with microscopy, SEM (Scanning electron
microscopy) and EDS (Energy dispersive X-ray spectroscopy) images with and without
bioflocculant. The experimental data was found to be a good fit with pseudo-second order
kinetic model. The thermodynamic functions such as AG (Gibbs free energy), AH (Enthalpy),
AS (Entropy) were also determined. The negative value of AG and positive value of AH and

AS shows the spontaneous-and endothermic nature of flocculation process.
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