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Abstract

Abstract

Biomass resources are the renewable resources, which has an irreplaceable role in
the sustainable development. The abundant agricultural wastes are the critical focus in
the industrial application. Due to the low utilization of agricultural wastes, to explore
the simple and efficient approaches to reduce the impact of environmental pollution
and crisis of fossil fuel are with significant importance.

This first attempt study the synergistic effect between Trichoderma reesei (TR)
cellulases and the abundant agricultural tea waste in absorption of heavy metal Cr(VI)
as well as a kinetic model development. The demonstration suggested that cellulosic
tea wastes after T. reesei hydrolysis could provide more attacked carbon sites and
gave a fine structure, intensive change in the composition, and more accessibility area
for absorption of heavy metal. As a result, it is benefit to remove Cr (VI) as well as
produce the high-value polysaccharide from tea. The optimal conditions for untreated
tea waste (UN-TW) and TR treated tea waste (TRCEL-TW) in adsorption of Cr (VI)
are 67°C, pH 1.5, and 200 mg/L of Cr (V1). Then, we developed an advanced kinetic

model in the form of —d[Cr(VI)]/dt=AH"T"e ™ [Cr(VI)]7 , which can

successfully predict the time-dependent Cr(\VI1) concentration of various pHs, initial
Cr(VI) concentrations and temperatures. This study provides an alternative approach
to remove heavy metals Cr (VI) from the aqueous.

Furthermore, by applied a simple pretreatment on agricultural wastes of grapefruit
peel and orange peel, we obtained four kinds of biomaterials: grapefruit inner peel
(GFIP), grapefruit whole peel (GFWP), orange inner peel (OIP) and orange whole
peel (OWP). The optimal hydrolytic conditions for four materials are 55°C at pH 5 in
50 mM acetic acid buffer with 0.075 U/mL of TR. GFIP and OIP could produce 30-35%
of reducing sugar (RS) more than GFWP and OWP, respectively. This study also
provides an intact approach to utilize agricultural waste of peel for food and energy

application.
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