
Accepted Manuscript

Effect of Various Types of Thermal Pretreatment Techniques on the Hydrolysis,
Compositional Analysis and Characterization of Water Hyacinth

Visva Bharati Barua, Ajay S. Kalamdhad

PII: S0960-8524(16)31704-7
DOI: http://dx.doi.org/10.1016/j.biortech.2016.12.036
Reference: BITE 17412

To appear in: Bioresource Technology

Received Date: 13 October 2016
Revised Date: 7 December 2016
Accepted Date: 9 December 2016

Please cite this article as: Bharati Barua, V., Kalamdhad, A.S., Effect of Various Types of Thermal Pretreatment
Techniques on the Hydrolysis, Compositional Analysis and Characterization of Water Hyacinth, Bioresource
Technology (2016), doi: http://dx.doi.org/10.1016/j.biortech.2016.12.036

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.2016.12.036
http://dx.doi.org/10.1016/j.biortech.2016.12.036


  

1 

 

Effect of Various Types of Thermal Pretreatment Techniques on the 

Hydrolysis, Compositional Analysis and Characterization of Water 

Hyacinth 

Visva Bharati Barua
a,* 

and Ajay S. Kalamdhad
b 

a Centre for the Environment 

b 
Department of Civil Engineering 

Indian Institute of Technology Guwahati 

Guwahati-781039, Assam, India 

*email: visvabharti@gmail.com; visva.barua@iitg.ernet.in 

ABSTRACT 

The aim of this work was to study the effect of four different types of thermal pretreatment 

techniques i.e., hot air oven, microwave, autoclave and hot water bath on the hydrolysis, 

compositional analysis and characterization of water hyacinth. To determine the most 

efficient thermal pretreatment technique exhibiting enhanced solubilisation. Highest 

solubilisation was achieved by hot air oven (55.5%), followed by microwave, hot water bath 

and autoclave. Bio-chemical methane potential (BMP) test of hot air oven pretreated and 

untreated water hyacinth was conducted. Cumulative methane production of 3039± 32 mL 

CH4/ g VS was achieved by hot air oven pretreated water hyacinth at 90◦C for 1 h which was 

way higher than the cumulative methane production of untreated water hyacinth 2396 ± 19 

mL CH4/ g VS on the 35th day. Compositional analysis and characterization of water hyacinth 

were also investigated to study the changes in the pretreated samples.  

Keywords: Water hyacinth, lignocellulose, thermal pretreatment, hot air oven, bio-chemical 
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1. Introduction  

Water hyacinth is the world’s worst 

aquatic weed (Dirar and El-Amin, 1988) as 

it can cover an entire aquatic body by 

forming thick compact carpet within 2-3 

weeks (Malik, 2007). This thick carpet 

blocks the passage of sunlight underwater 

thus, making existence difficult for aquatic 

organisms (Forrest et al., 2010). The water 

body, enveloped with water hyacinth 

carpet also obstructs various recreational 

and day to day human activities and is an 

excellent breeding platform for various 
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