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Abstract–Biomass ash (BA) obtained as a byproduct from biomass feedstock shows adsorption capacity for
heavy metals and could be economical and environment friendly adsorbent. Chitosan (Cs) and Graphene
oxide (GO) are efficient adsorbent for removal of dyes, metal ions and toxic compounds. When biomass ash
is used as nanocomposite formation along with Chitosan and Graphene Oxide then its adsorption capacity
is enhanced. In the present work, Chitosan grafted Biomass ash on Graphene oxide base nanocomposite
adsorbent (Cs-g-BA/GO) is synthesized for the effective removal of Cu (II) and Cr (VI) metal ions present in
industrial waste water. They were characterized by FTIR, UV, FESEM and adsorption was studied by em-
ploying AAS with variables like pH, Adsorbent dose and contact time. The results showed that Cs-g-BA/GO
nanocomposite is an efficient adsorbent with 69.5 % for Cu(II) and 74.7 % for Cr (VI) at pH 4.5 and 5
respectively. The optimum adsorbent dose was 0.12 g l-1 at pH 5 with removal efficiency was 80.0 % and 82.6
% for Cu (II) and Cr (VI) respectively at a contact time of 90 min. Chitosan-g-Biomass ash/ Graphene oxide
nanocomposite was significant adsorbent for the removal of Cu(II) and Cr(VI) metal ions present in waste
water.
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Toxic heavy metals when discharged into
water resources are serious threat to environment
and human health due to which it is important to
remove them from industrial waste water.
Adsorption mechanism serves as a good option
for the removal of heavy metals (Xu et al., 2018;
Rautaray et al., 2003). The adsorption capacity
of adsorbent depends on their chemical stability
and high surface area as well as the functional
groups present on its surface which represents
the binding site to the adsorbate (Ali, 2016; Dula
et al., 2014).

Biomass ash obtained as byproducts from
biomass feed-stocks show adsorption capacity for
heavy metals (Lei et al., 2014; Li et al., 2013,
Omer et al., 2019). Their compositions vary
widely (Table 1). The global growth of biomass
is evaluated between 112 and 220 billion ton yr-1

and produces about 95–97% of the world’s
bioenergy (Vassilev et al., 2012; Demirbas 2005;
Fouilland et al., 2010; Zhang  et al., 2010). The
presence of heavy metals in industrial effluents
is widespread in many regions of India including
Uttar Pradesh, Uttarakhand, Delhi, Madhya
Pradesh (Singh et al., 2006).

Organic polymers such as chitosan(Ali,
2016), sodium alginate (Park et al., 2004),
inorganic adsorbents such as activated carbon
(Acharya et al., 2009),  magnetite (Chowdhury
et al., 2010) and recently graphene oxide (GO)
(Kumar et al., 2013) have been used as
adsorbents. Since GO is difficult to separate from
treated water, it is bonded with organic materials,
such as chitosan, and calcium alginate
(Chowdhury et al., 2014; Sheng et al., 2016) to
enhance its adsorption property. Chitosan being




