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ABSTRACT

The potential of residue biochar derived from copyrolysis of dewatered sewage sludge
(80% of moisture content) and pine sawdust for the adsorption of methylene blue (MB) from
aqueous solution was studied. The biochar was characterized by scanning electron micro-
scope, X-ray fluorescence, and Brunauer–Emmet–Teller (BET). Adsorption experiments were
carried out to investigate effects of various parameters on MB adsorption and evaluate the
batch adsorption kinetics and isotherms. The results showed that the biochar had a BET
surface area of 168.27m2/g and the maximum adsorption capacity of 16.75mg/g for MB at
35˚C. The adsorption process was followed the second-order kinetic equation, suggesting that
the adsorption might be a chemisorption process. The experimental adsorption isotherm data
were well fitted with both Langmuir model and Freundlich model.
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1. Introduction

Sewage sludge is the major by-product generated
in the urban wastewater treatment process [1]. The
output of sewage sludge would be gradually
increased in the coming decades, owing to the
development of population, urbanization, and indus-
trialization [2]. In China, the amount of sewage sludge
produced in 2010 was estimated to reach 8.0million
tonnes. Conventional methods currently adopted for
sludge disposal would be in limit [3]. A high demand
to develop alternative processes of sewage sludge for
energy purposes can be expected in the near future.

Sludge pyrolysis had attracted much attention as
an economically and environmentally acceptable
method for the beneficial utilization of sewage sludge
in recent years [4]. The organic matter in sewage
sludge could be converted via pyrolysis into bioenergy
[5] and the waste volume could be reduction by 50%
[6]. Pyrolysis of dried sewage sludge as feedstocks for
obtaining bio-oil or fuel gas was extensively studied in
bench-scale and pilot-scale [7–9]. However, the drying
pretreatment of dewatered sewage sludge resulted in
raising energy consumption and disposal cost. In order
to reduce the drying process, copyrolysis of dewatered
sewage sludge (80% of moisture content) and forestry
waste with steam in situ (generated from the moisture
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