
HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE

Optimization of two steps pretreatment techniques on lignin
elimination in wheat straw to improve the bio-oil quality

  A.K. Verma, Shobhit Lakhera, Khan Chand, Ashutosh Dubey and T.K. Bhattacharya
Received : 08.07.2020; Revised : 13.08.2020; Accepted : 13.09.2020

 ABSTRACT : Cross-linking of degraded lignin components present to bio-oil increases the
density and causes instability during storage. Bio-oil quality and quantity from wheat straw was
improved by alkaline and enzymatic treatment before pyrolysis. Alkaline pretreatment reduced the
lignin content from 18 per cent to 10 per cent. Enzymatic pretreatment using -glucosidase and
cellulase in ratio 5:10, 10:10, 15:10 U for 24, 48, 72 h was optimized by using Response Surface
Methodology (RSM) and eliminated 3.1 per cent  lignin. The maximum reducing sugar and glucose
content was found 24.2 g/L and 15.488 g/L, respectively. Bio-oil yield by fast pyrolysis of treated
and untreated wheat straw was 30 per cent and 27 per cent, respectively. Bio-oil of the treated
wheat straw exhibited increased in pH, higher density and decreased in viscosity. The flash point
of bio-oil from treated wheat straw was very close to commercial diesel. Bio-oil was characterized
by FTIR and GC-MS analysis.
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