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STUDY OBJECTIVE
evaluamw much people feel un”ngness t

. dispose of PET bottles correctly.

Pursuing [scelleace

INTRODUCTION

Jin Japan,PET bottles have been collected separately
N for recycle by local authorities.
Y However...

foreign substance’>

Correct disposal of PET bottles /f\ -
uncategorized mate% . Cup removal ‘/ \ %
@ Label removal i <
These problems increase @ Washing bottles s / 4
recycl_e cost. @ Crashing bottles L’;ﬁj‘ ,_ >

'Some of PET bottles users might feel mental stress and psychological resistance

METHODOLOGY
M

For unwillingness is quantified relatively Unwillingness of different complete degree (15
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Thurstone’s pairwise comparison
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gness when they complete several actions together than one by one.
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‘BACKGROUND

imbabwe is located atf the base
of the African continent south of

the equator.

The country's population was roughly
14.15 miilion in 2013 with  39.6 % of the

population living in urban areas.
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The Municipal Solid Waste (MSW)
management system is facing serious
problems. . ..

\.

GDP per capita (Current SUS)

Figure 1 MSW Generation rate versus GPD

S the GDP per capita increases, the MSW generation rate increases unfiil it
GDP continues, the MSW generation rafes

Arecches a peak. Then as

decrease as shown in Figure 1. The MSW generation rate of Zimbabwe is
0.53 kg/capita/day and the GDP per capita is $US?53,40.

MSW generated annually, MSWannual = MSW generation rate

(kg/capita/day) x Total Urban

For Zimbalbwe, estimated MSWannual :
0,53% (14,150,000% 39.6%) x 365 =

Population x 365 days

1.08 million metric tons.

per capita
The GDP per capita is expected to improve in the coming years , at twice the GDP per capita the MSW rate can be
expectedto lie between 1,1 - 1.45 kg/capita/day
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Figure 2. Waste Compostion by income

s shown is Figure 2 below, as the GDP of a nation rises, the organic
content decreases. The plastic and paper content, however,
increases as the GDP increases

Zimbabwe is classified as a low income nation. The high paper and plastic
content in Zimbabwe MSW shown in Figure 3 is an advantage as it increases the
cadlorific value of the MSW fuel produced by hydrothermal conversion

1/,

Figure 3. Zimbabwe MSW Composition

concuwsion

» Solid waste generation rates increase
with GDP.

« Zimbabwe MSW has high plastic and
paper content matching lower midle
to upper middle income nations.

« Zimbabwe MSW derived fuel will
therefore have a high calorific value

« There is potential for converting
Zimbabwe MSW to a fuel y,
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Background

Due to population growth, & S Due to the nature of Many peer-reviewed
urbanization, increased 5 el £ . MSW incineration or papers that focused on the
consumerism and limited : ’ . MSWI, the ashes contain freatment of MSWI ashes
; land space, incineration is R ; concentrated amounts ; have been produced. The
e increasingly being utilized L f : of heavy metals or objective of this research is
: L for the disposal of : | elements. The ashes will to understand the extent of
municipal solid waste A2 still need to be landfilled attention given to MSWI ash
(MSW). Incineration allows the recovery of energy or recycled but unless they are treated research, the areas of investigation, where and
from MSW and also reduces its volume by up fo beforehand, the heavy metals may leach into the | when such researches have been carried out.
90%. The residues that remain are in the form of environment, causing health damage to humans, Because the contents of published papers reflect
ashes, namely fly ash and bottom ash. plants and wildlife the researchers’ attention or public focus, paper
content analysis enables us to better understand
the research history and trends.

[Materiqls & Methods ]
Identlfication Gonfent A search and review was made for published papers available in
m the English language online that focused on the management,
Title Landfil anasiobicidigestion Elceticel treatment or characterization of MSW incineration ashes with
Avthor ll» i ll’ ?3"0 ?“erc:‘lon H :A etl:ng | regards to metolliq/ionic content. However, the search was by
E——— recvaie ploleaching yarotherma no means exhaustive and a total of 450 papers was found using
i Bio stabilization Heat the following key words: msw, fly ash, bottom ash, heavy metals,
Journal Bio (Others) Sintering solid waste
Ash Type Carbonation Glass-ceramic The papers were reviewed and then classified based on the
processing following criteria as shown on the left:
Chemical (Others) General ) .
Chemical leaching Iradiation Details 2 Purpose 2> Category
Chemical Landfill cover
v &V stabilization/solidification o=
‘ o Cementation Road 0= @ ‘
Mechanical Weathering
[Analysis and Discussion ]

Research Purpose & Time Trend

Ash Type & Treatment Category
384%276%[272%

— - u Landfill 4.92%
With increasing
urbanization & u Landfil/Recycle 3.88%
decreasing land
qucej,f;h? = Recycle Dotted columns
majority of papers .
focus on recycling ;i;ov(;'fe;grggéed total
of mswi ash published for
2010~2019 assuming
doubling of =Fly Ash
2010~2014 output = Botfom Ash
200 e = Fly/Bottom Ash Fly ash is generally more toxic due
180 F ] to higher heavy metal content m Characterization ~ mThermal
160 S resulting from vaporization of s Cementation ® Chemical
g 140 b i m:foll'seg;.ﬁgpf%go;nbusnon; epesy u Weathering u General
2120 o] g Y = Mechanical uBio
e 951 N uOth
5 100 1 Breakdown of Categories Others
z 0 The 20005 sees a big - ] B
40 o 2 jump in terms of Carbonation 30.7% Melting 32.3% Anaerobic digestion 40.6%
20 .
20 2 4 RS Chemical (Others) 25% | | Hydrothermal 64%  Bio alteration 8.1%
0 — —_— N [esearch. ; . Heat 152% )
e* \ s Chemical leaching 31.0% Bio leaching 40.6%
o1 09 7T a0 Sintering 101%
197 19 799 (g0 77 0N Chemical stabilization/ 35 gor | oo~ 80 stabiiiati 1%
= Landfill = Landfill/ Recycle uRecycle solidification Processing 36.0% io stabilization 1%
Localit Technology Trend
e s (o L e et Thermal freatment of MSWI ashesis predicted Dotted lines-points show esfimated fofal
greater amount of research on MSWI ashes from Asia. 16 of 28 megacities with fo drop between 2010~2019 due fo high e e ap;e rs g;:’b"Shfegof,%er%”TzO:Q 7
these 2 regions. 10 millions inhabitants or more CUCEIASEE SIS SN et e e D
in Asi 90 - chemical treatment are predicted to increase
UL due to ease-of-operation & relatively lower
No. of Papers 80 |- costs.
0 No. of Papers 70
200 60 ~+Cementation
850 | -=Thermal
150 £ “Bio
:40 1 ~-Chemical
100 230 --Mechanical
50 20 ~Weathering
10 - —
0 m Taiwan m [faly 0 T i
i u China ® Japan = ) . ' T btered '
Ada Europe A:Zr:izo u France ® United Kingdom 1970-1979  1980-1989  1990-1999  2000-2009  2010-2014
o
‘Conclusion |

» With a growing global population, increasing urbanization and decreasing land space, the focus has clearly shiffed to recycling MSWI ashes
rather than landfilling.

» Developed/developing countries across Europe and Asia are spearheading the development of MSWI ash research
» Currently, the main methods of ash treatment are thermal, cementation and chemical in nature
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THE EFFECT OF RAW COAL FLY ASH AMENDING ON WATER
HOLDING CAPACITY OF SOIL AND SAND WITH DIFFERENT
SIZE RANGES Mengzhu Song, Shenglei Lin, Fumitake Takahashi H
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BACKGROUND RESEARCH CONTENT

MATERIAL

x

) Aktmaol s) Decomposed granite soil (DGS) Rivr sd (R) e

Relationship between the particle
size and WHC was non linear.
Highest WHC appeared in certain
range of particle size.

discussion Size dependency was regarded as
significant in some cases even
when experimental errors were
taken into account.
When temperature is different,
optimum size range for highest
WHC changed.

Generally raw FA affiendment has a positive
effect on the WHC of soils and sand.

In the same soil/sand size range, WHC is
usually higher at 20 wt% of FA mixing ratio.
WHC differs from soil and sand types.

CONCLUSION

Raw FA amendment has a positive effect on the WHC of soils. Textural

The t-test showed that the size dependency of raw FA amendment on WHC was regarded as significant. modification will
The impact of FA addition on WHC is very complex, depending on many factors such as particle sizes, drying be focused on
temperature, soil type, and mixing ratio of FA.
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