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Abstract

Abstract

MSW (Municipal solid waste) is a kind of heterogeneous multi-component mixture
and its components change depending on regions and seasons. The worsening MSW
problem has aroused people's wide attention. The pyrolysis technology of MSW
mixtures has advantages in terms of decontamination, reduction and recovery, so it
catches much eyes. The usage of the black solid residue remains to be explored at the
present time, while the gaseous and liquid products of pyrolysis can be used as energy
directly.

In this paper, a series of experiments including TGA-DSC, elemental analysis, EDS,
XRD and others were conducted to analyze the composition of the soild residue. The
solid residue contains a dozen elements. The carbon takes 30% of the total weight of
the residue.In addition metal oxide (including alumina, iron oxide, etc.) and water
soluble salts are 15%. Silica,calcium oxide, carbonate and other inorganic are about
40% ~ 50%, the rest are other metal oxides, inorganic compound,organic compound
and so on. Surface groups of soild residue are complex, containing many types. The
infrared spectra of solid residue shows it has oxygen-, sulfur-, nitrogen-containing
functional groups, and alkyl side chains. MSW may contain various heavy metals and
they migrate to solid residue after pyrolysis treatment. 5 kinds of heavy metals were
detected by atomic absorption spectrometry .The content of zinc reaches 2400 mg/Kg.
The followings are copper, cadmium, lead. By evaporation, extraction and dissociate,
the pyrolysate comes from solid residue was divided into 4 components, such as acid
component, alkaline component, hydrocarbon and polar components The composition
of the pyrolysate can be analysized through GC-MS.

The complex chemical properties and composition hindrance the application of the
solid residue.In this pape, flotation technology is developed to increase the carbon
content for the further utilization. The flotation reagents are diesel oil and 2-octanol.
Consumption of reagent, time of flotation and mixing have been optimized by
experiments. The content of carbon can be promoted from 30% to 40%. Taking the
graphite as the carbon source and synthesizing similar solid residue sample for control
experiment, remarkable results were achieved under the same conditions. Compare

the flotation results of the two samples, and combined with a series of analysis the
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Abstract

properties of solid residue, the discussion about the influencing factors of soild
residue flotation was presented. The reason for the poor effect about the flotation was
derived from the pyrolysis treatment that makes the special surface properties and
package forms.

The purpose of flotation is to increase the carbon content rather than directly use
soild residue. Following the method of producing water gas from coal as model, solid
residue was used as the raw material, based on the experiment with the tubular
furnace and porcelain boat. In inert atomsphere, the solid residue reacts with water to
produce hydrogen and carbon monoxide at high temperature. The carbon remaining
solid product is less than 1%. Almost all of the carbon from the soild residue
participates in the water gas reaction. After the reaction, the colour of the residue
changes from black to pale gray. Gas chromatography analysis reveals that the amount
of carbon monoxide is dominantly more than carbon dioxide. The state of carbon
changes from solid into gas drastically. At the same time, through the water gas
reaction, energy can be stored and transported conveniently in the form of the gas
state

Based on the study, we learn more about the properties of MSW pyrolysis product--
soild residue. Floation was used to promote the carbon content of soild residue. Due
to the direct utilization of solid residue, water gas reaction was carried out. Finally, the
application of the solid residue was predicted. Converting MSW to energy not only
solves the serious problem of waste, but also releases the shortage of resources.
Keywords: Municipal solid waste ; carbon residue ; pyrolysis ; flotation ;

water gas reaction.
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