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Introduction

Waste thermal treatment

Heat Loss

Fuel
HEAT

Air

Bottom ash

Pyrolysis of hydrocarbon

CLH.,.U_ »CO, +H,0+00+CH

aruid

+C,H,

For waste to energy
simulation, behavior of
fuel under the heat is
necessary

Flue gas

From the basic gas
constituent. It is possible
to predict the flue gas in
actual plant

+CH,0+..+C H_ +C—q

Materials and Method

1. Mechanical Biological Treatment

Excavated Waste

Waste from
Traditional Market

RDF and Solid
Residue

* Sampling location:
Jatibarang Landfill,

Semarang City,
Indonesia

* RDF were sold to
Cement Factory

* Solid Residue
were used for soil
enhancer for city
garden

Py-GC-MS Analysis of Mechanical Biological Treatment Product in Waste to Energy

Perspective
Baskoro Lokahita, Winarto Kurniawan, Muhammad Aziz, Hirofumi Hinode, Fumitake Takahashi
Tokyo Institute of Technology

2. Py-GC-MS Method

Approximately 5mg of samples were analysed in i
every run. We use platinum (Pt) pan for sample } -
container. Aluminium Oxide (Al,O3) is used as ...
sample reference. The heating rate is 10°C/min.

The working atmosphere is Helium (He). The
heating program started at 30°C and was held for

5 minutes in 110°C. Then, we continue to heat it

up to 950°C.
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P-024 Comparison of heterogeneity among semi-soluble matrices and surface of fly ash
particles from various municipal solid waste incinerators
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Fumitake Takahashi * { F!E }
1 Global Engineering course for Development, Environment, Society, School of Environment and Society, Tokyo Institute of Technology NIES japan
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BACKGROUND

) Types of incinerators in Japan MSWI fly ash is fine particles and has been regarded as

i 2016, total MSW generation homogeneous in previous researches, it has not been proved
in Japan was about 43,17 based on sufficient analysis in the micro-scale. e

million tons.

80%.

MSW treated by

:> Objectives i —:u
To investigate particle-scale heterogeneity el
among fly ash particles (interparticle heterogeneity).

To compare fly ash generated from stoker and fluidized bed

incinerator combustor.
METHODOLOGY
@ Fly ash from stoker and @ Japan leaching test 46 Surface elemental concentrations measured
fluidized bed type municipal was used to got S°';‘Nb;§|7,§’3ﬁ,;2§"‘s by SEM-EDS, were used to analyze elemental

heterogeneity of fly ash

solid waste incinerator in semi-soluble _
E particles.

o T,
=

Japan were collected. ol e :-',,-;‘ matrices of fly ash;

aggregates)

insoluble
structure

For each sample of fly T . and removed
ash from both combustors % soluble

and their residues of JLT 4&, i components
100 particles were measured. by using water.

Interparticle

Semi-soluble -
e — heterogeneity was
(Al/si/Ca-base analyzed by area analysis|
matrices) of surface fly ash particles.

Chelate treated fly ash Residue of JLT 46
There are no significant differences in elemental concentration distribution Concentration of Ca in fluidized bed samples after JLT 46 more
between both incinerators fly ash. Calcium has the widest distribution from disperse 32% higher than in surface of fly ash. On the other hand, fly ash
0 to 65 wt% and higher concentration than Al and Si for both from stoker have concentration of Si higher 14% of CV value than in
combustors. Average concentrations of surface Ca, Al, and Si in fluidized bed surface. Residue after JLT 46 in fluidized bed have CV values of weight
fly ash has CV value 30% higher than fly ash from stoker combustor. percent more 73% than stoker combustor.
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Clearly shows from triangular graphs, that fly ash particles produced from Fly ash residues of JLT 46 are relatively disperse to Si area compared to
stoker combustor concentrated in Ca area. On the other hand, fly ash of fly ash particle surfaces. However, fly ash stoker still concentrated in Ca
fluidized bed incinerator are dispersed more to Ca and Si sides. This area. Semi-soluble matrices in fly ash have more interparticle
means that fly ash of fluidized bed incinerator has larger interparticle heterogeneity than in the surface. Fly ash from fluidized bed has more
elemental heterogeneity compared to stoker combustor fly ash. heterogeneity among particles than fly ash generated from stoker
incinerator.
Stoker Fluidized Stoker Fluidized
Ca Ca C: Ca

bed bed

Si Al

CONCLUSIONS

O Fly ash from both combustors have interparticle heterogeneity of major elements. Compare with surface of fly ash, semi-soluble matrices have larger
heterogeneity of major elements among fly ash from both incinerators.

O Fly ash of fluidized bed incinerator has larger interparticle elemental heterogeneity in the surface and semi-soluble matrices of fly ash particles
than fly ash from stoker incinerator.
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A Preliminary Analysis of Preference Structure for
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Introduction Results and Discussi

» Social impacts of good designed trash bins

Ideal public health
Public environment

B The structural differences of color preferences in 9 groups

w _.' = .I W l w l e

Cooperation of residents r(:ollectionc:

Life style
e -

Separation from the source

15 15g »

Color Preference (-

Color Preference ()

Reduce industiral process APromotion of 3R

Color Preference (-

Color Preference () Color Preference () Color Preference ()

i1

o
15 100 % @ 1 5
A5

Influencing factors on
waste separation:
Location

Collectable conveniency
Label

Color Preference ()

Slot shape Y e’
Color s s , S
Different types of trash bin in Japan ] ColorPreference () - Color Preference () - ColorPreference () ' Coor et
B Gender balance & Age distribution
Orange selectors Purple selectors. i y g Red selectors

Methodology
Collection @ Web-Questionnaires

» 10 Common different colors trash bins

20-29
17%

30-39
20%

40-49
15%

Blue Red Yellow Brown Purple Green Orange White Gray Black
A B c D AB AC
| S
Three-primary colors Mixed colors White/Black gradation

» Binary pairwise comparison method
Total: 45 pairs of trash bins
Questionees: different places, ages, gender, occupations, incomes
Question: To the different types of trah bins, select the best color from each pair
according to imagination.

Calculation

»  Thurston's law of comparative judgment assumes cumulative Gaussian normal distribution to
describe the relation between the selection ratio and the difference of preference.

For the people who choose red, :
and purple as the most preferable color,
the disliked colors are all from
white/black gradation.

This is completely in contrast with
previous result.

Thurston's law of comparative judgment

Selection ratio a Gaussian Normal Dlstnbutlon/‘ Difference of preference C 0 n C I u S i O n

Al @ | amE |- g ¢ A0 gz o Ly 7, 1100z, 5 Z.0) = According to the web questionnaires, preferred colors of incombustible wastes trash bins from
§ i : the best to the worst were gray, black, blue, brown, orange, green, white, purple, yellow and
B BIA+B) 12 . BIB*W3) 8 B Z-Z, 0 . IL-Iy Z,-1110(Z,+..+Z,;) red.
: = Based on previous result, the structural differences of color preferences were found in gray
W3 W3/(A+W3) W3/(B+W3) .. 112 Dlmgmmﬂumw W3 Zo~Z, Zyy~Z; .. O Zyy—UINZ, +.+Z,5) and other colors. The consistency of preference structure of gray-orange, gray-pu I’p|6,
. gray-vellon and gray-red show lower, the preference structures show that, they prefer
Furthur anaIySIS 9@ Targeted research more colorful design, further investigations to these groups were conducted.

Incombustible wastes trash bins High consistency | Low consistency 3 = As for gender balance and age distribution, elder people relatively preferred lighter color more
COrTb{1D1E WaSEES fraSh BT d 1 i/ than younger generation in both gender; although red is the worst preferred color, elder
T g e Stonou Gender balance eople relatively preferred it for incombustible wastes trash bins, it might because of easy to
PET bottle trash-bins Py Consistency and g—tpT y p : g y

etect.

CAN trash bins T age distribution

Tokyo Institute of Technology
School of Environment and Society

E-mail: dilixiati.d.aa@m.titech.ac.]
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Comparing physical stability of geocasted fly ash with
fluidized Bed sand
Toxic element immobilization
Calcination temperature modification (from 600 to
1000 °C)




Patcharanat Kaewmee!, Reza Khoshbouy!, Mengzhu Song?, Giun Jo!, Fumitake Takahashit~

1 Global Engineering course for Development, Environment, Society, School of Environment and Society, Tokyo Institute of Technology

., ) Drawbacks

% Converting waste material into usable and valuable materials

~

Alumino-Silicate in Coal Fly Ash

Fly ash

K

@ | Low water permeability

Dense structure

Low porosity

Geopolymer

by reacting with alkali actlvator
and curing at elevated temp (<100°C)

Pore-forming

Heated for 10 age”t Cured for 3 days
min at 80° C at 80° C
Obtained
\ porous
N geopolymer
Casting
- T T Sl —
Results QO Methylene Blue Dye Adsorption
. . z - O, comiemt
Q Morphology % MB Removal Efficiency = = L —
i i - (C;—Ce)x100 ! s e
An increase of pore forming agent encourages higher S B A Ew — f__._._-——-——'
sponge-like pore structures. i - i 3 / sivrst |
e Civis initial concentration of MB (mg/L) E wi
C, is concentration of MB at equilibrium time (mg/l) =
=
: ! : L] 11 L] 1 1] ) - i 1"
Cantart thme ihmrh
Fig. 3 Removal efficiency of Methylene blue onto fly ash-based porous geopolymers
with different pore forming agent contents
a) 0% b) 50% c) 100%
Fig. 2 The syr}thesized fly ash-bfe\sed porous geopolymers with e A B it i _r'
different pore forming agent contents — Befor M adwwpion o et r
— After ME sharpion V0= 1000 Si-00-5 M iy a-gh""h' A / '||;
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>, Fig. 4 IR spectra of the fly ash-based porous geopolymers before and after MB adsorbed b
< The highly porous fly ash-based geopolymers can be synthesized through geopolymerization process at 80° C and exhibit sponge-like structure.
Conclusion * This fly ash-based geopolymer presents a great efficiency for methylene blue removal.
++ Removal mechanism for MB dye is mainly the interaction between the MB molecules and functional groups on the geopolymer surface.
nm + Liu, Y., Yan, C., Zhang, Z., Gong, Y., Wang, H., & Qiu, X. (2016). A facile method for preparation of floatable and permeable fly ash-based geopolymer block. Materials Letters, 185, 370-373.

¢ F.LILX.WU,S.MA, Z. XU, W. LIU, & F. LIU. (2009). Adsorption and D

+ Novais, R. M., Ascenséo, G., Tobaldi, D. M., Seabra, M. P., & Labrincha, J. A. (2018) Blumass fly ash geopolymer monoliths for effective methylene blue removal from wastewaters. Journal of Cleaner Production, 171, 783-794.
of M Blue Removal with Iron-Oxide Coated Porous Ceramic Filter. Journal of Water Resource and Protection, Vol. 1 No. 1, 2009, pp. 35-40.
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Table 1 Arrangement preference.

If arrangement changed, does it give some impact to waste separation efficiency? To improve waste separation

1 .02 -
This study tested the best/median/worst arrangement psychological preference to find 2 00 efficiency.
out the correlation between separation accuracy and trash bin arrangement base on 3 BU-PE-CA-NC 0.356 0.025 » To compare separation efficiency
university’s waste classification (Figure 1). : R = based on psychological preferences
6 BU-PE-NC-CA 0.269 0.024 in Table 1 (Jiang, 2017) .
7 PE-CA-NC-BU 0.220 0.055
Garbage Classification Table - Household Solid Waste, Suzukakedai Campus g gﬁ';i?:’c':g g-iig g-g‘z‘g
ARCCANN Y, 098 10 NC-BU-PE-CA 0123 0.017
Pamie Empty bottles, and remove caps 11 PE-CA-BU-NC 0.035 0.024
e
ey and labels, which are classed as 12 NC-BU-CA-PF 0.010 0033

& Combustible

g

“nen-bumable garbage”. 14 | CABUNCPE | 0047 | 0038
waste Do not Tlatten, 15 CA-NC-BU-PE 0.172 0.035
e pa— 16 NC-CA-PE-BU 0.192 0.037
. o (] 17 NC-PE-CA-BU 0.205 0.025
' 18 PE-NC-BU-CA 0.220 0.019
19 CA-NC-PE-BU 0.271 0.007
~AE o ’ Fm 20 PE-NC-CA-BU 0.338 0.035
| e | =3 21 PE-BU-CA-NC 0.342 0.041
I - ‘:Wlh““'hlt 2 CA-BU-PE-NC 0.417 0.043
waste L __NGREBUCA_|__0430 __|

NC-CA-BU-PE -0.515

o " Combustible waste ™ Incombustible waste
R = k) mHeyt
m ! " 2nd I:atuc!'ln e ] “:I =
- E & Mheddian ;IL., L PNEs
50 + i‘ L o)

4
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Average daily percentage (%)
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and Method ! Re and Di ion

» 1st batch data was collected only for combustible
trash bins in the best/worst arrangements for two
weeks from Jan. to Mar. in 2018.

» 2nd batch data was collected for each the
best/median/worst arrangement for two weeks
from Mar. to Apr. in 2018.

» Both experiments perform at Takahashi Lab of
Tokyo Institute of Technology.

Of) i Ol
* We concluded that arrangement preference was not

effective towards waste separation efficiency for all trash
bins.

* We learned that plastic waste was the majority of foreign

waste at 66.55% in the combustible trash bin.

Reference

!
%

K

4 ‘
Pick all waste to weight and separate

Welgh[ separated foreign wastes

Jiang et al. (2017) Proceedings of the 8th China-Japan Joint Conference on material recycling and waste management, 206-209, Hangzhou, 16-20th Sep.

In 1st batch

» Foreign wastes percentage of two trash bin arrangements
were not different at a = 0.1 (P = 0.336).

In 2nd batch

» Combustible; foreign wastes percentage of 3 arrangements
were not different at a = 0.1 (P = 0.386).

Incombustible; foreign wastes percentage of 3 arrangements
were not different at a = 0.1 (P = 0.548).

PET; incorrectly disposed percentage of 3 arrangements were
not different ata = 0.1 (P =0.614).

Discussion

» Higher preference might encourage disposer to do waste
segregation with lower percentage of foreign wastes in
combustible/incombustible waste. However. statistic
suggests all arrangements were not different.

Higher preference Higher separation
efficiency?



POTENTIAL OF BIOMASS RESOURCES IN
ZIMBABWE

Andile B. Maghuzu, Kunio Yoshikawa, Fumitake Takahashi
Tokyn Institute of Technology

Ovar 50% of the total primary energy consumption in Zimbabwe is provided by biomass in
its traditional form, This has led to ive rates of def ation and environmental
degradation, The traditional use of biomass is not sustainable hence the upgrading of
biomass to ultimately produce electric energy will have less impact on the environment

Zimbabwe currently has a national
electrification rate of 41.5%. While
electricity has reached 79% of the
urban households, rural
electrification is still below 19%.
Nationally, only 32% of the
population has access to modern
cooking fuel. The majority of the
population cook their food and heat
their homes with open or barely
contained fires, and while the

The prolonged exposure to fire and smoke is
assoclated with respiratory Infections, eye
damage, heart and lung disease, and lung ‘
smoke dissipates quickly, its cancer. Smoke inhalation is a significant cause
accumulated costs are steep. of death in both children under five and women.

METHODOLOGY
T

The objective of this study is to estimate the electric power generation potential of
biomass resources avallable in Zimbabwe which include crop, forestry residues, MSW
and animal dung

*To overcome data variabllity and uncertainty, Monte Carlo simulations were |
used. Instoad of using static values for quantifying biomass sources (MSW, |
Sewage sludge, etc), probability distribution models were developed first. .
These models were constructed by selecting the best fitting probability models |

for the historical production data (1961-2015) provided by the Food and |

Agriculture Organization (FAO) for crops, published data for MSW generation HYDROTHERMAL CARBONIZATION

rates and published yield coefficients were applicable

* A risk analysis software plugin, @RISK, was used to seloct the most suitable
probability modes using Akaike's Information Criterion. Finally, 100,000 Monte '
Carlo simulations were performed to produce a distribution of probablie elctric
power generation.
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A major challenge in biomass availability studies is the uncertainty introduced by
the variability of biomass feedstock owing to a number of factors, such as species
variability, differing production, harvest, collection and storage methods. This
uncertainty can be overcome by stochastic modelling that uses probability
distributions instead of deterministic models .

CONCLUSION

360MW from
residues and 700 MW from
infield residue is possible

2>

MSW generated by urban cities is about
994,667 Mglyr with a potential of producing
about 410,538 Mg of biocoalhydrochar.
Assuming plant capacity factor of 60%,
roughly 140MW form MSW alone is possible

The infield residue (from clear felling
process) and process residues
(sawmilling waste, paper, cardboard, etc
processing) are estimated to be generated
at the rate of 3.3 and 1.7 million bone-dry

tonlyr respectively.
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[P-030] Preference of e-waste collection from households:

An on-site survey in Jakarta, Indonesia

Tokyo Tech

INTRODUCTION

E-waste or Waste of Electronic and Electrical
Equipment (WEEE) is a generic term of all Electronic
and Electrical Equipment (EEE) that have been
disposed of by their original users, and includes
everything from large household appliances, such as
refrigerators, microwave ovens, televisions sets, and
computers, to hand-held digital apparatuses, cell
phones and toys. (EU, 2005)

KARINA, Nisrina Adisti*
TAKAHASHI, Fumitake

Department of Transdisciplinary Science and Engineering

BACKGROUND OF STUDY

Implementation of e-waste management actually is not only
speaking about technological aspect, but also social and
psychological aspect which involve household as one of source of
e-waste. One of flow of e-waste that directly involves household is
collection phase. Therefore, this study is going to discover
preference of better e-waste collection in the future from
households according to socio and psychological analysis by on-site
survey.

RESULT AND DISCUSSION

Socio-economy Background of Household and Behavior of Household

Tokyo Institute of Technology
METHODOLOGY

Firstly, households had been asked about socio-economy
background and behavior of household as basic conditions.

Then, for preference of collection, about 262 of households in
Jakarta were offered by 6 proposed ways on how to collect
their e-waste and 15 pairwise comparisons of the proposed
ways.

To obtain which ways the most preferred and the least
preferred are, analysis of Scheffe’s approach (Nakaya’s
variation) is used. For the sake of this study, all steps are
calculated in Ms. Excel.

Residence Area Age Household's Income per Month How do you usually change your home
140 140 - 120 107 appliances?
121 116 S 100 88
<120 = 120 2 100 s -
2 o 2 80 77 2 43
£100 3 100 E S 27
3 80 3 %0 T 60 3 , 14 14,
o 80 “
5 5 57 ; 40 = 0 B Store at home
5 60 S 60 2 20 o
5 o 20 36 € 5 B Sell to recycle/recovery company
2 40 25 g 40 2 0 ‘é M Dispose into garbage bin
= 2 2 20 13 Income <Rp Rp3.300.001,00 Income >Rp 3 1 5ell 10 scavenser
= . = . 0 = 3.300.000,00 (26,400 JPY) < 4.500.000,00 scavenger
0 0 (26,400 IPY)  Income< (36,000 JPY) Trade-in at electronic shop
North Central South West East Seribu <2ly.0o. 21-30 31-40 41-50 >50y.o0. Rp4.500.000,00 Donate
Jakarta Jakarta Jakarta Jakarta Jakarta Islands y.o. y.o. y.o. (36,000 JPY) Other
OTHER = Almost all households have mobile phone and the number reaches 735 units = 85% of households want to contribute in better e-waste
RESULTS = 55% of households know the term of e-waste, however only 43% of them know the harm of e-waste management including formal collection and recycle fee

Preference of How to Collect E-waste from Household

6 (six) Proposed Ways on How to Collect E-waste

Scheduled Scheduled collection
collection system system from
from each house neighborhood community
As well as MSW, perhaps e-waste will be

collected from house to house or destined
place in neighbourhood community.

Drop-off at mall

Considering many
shopping mall in
Jakarta, it might be
potential to collect
e-waste there.

Drop-off at environmental Drop-off at
community’s event convenience shop

Some environmental
communities already
aware of e-waste
management and start to
collect e-waste at city’s
event such as Car Free

be found almost at

actually itis also a
potential place to

Convenience shop can

every corner of street
in Jakarta. Therefore,

< Com.a01
GO~ JEK S =
An ek For Every Mevd
& ="
GOJEK
ol I
p—p——
o ==
~ o v £

GO-JEK basically is an innovated motorbike taxi which nowadays is
so popular in Jakarta. Despite of its basic service, there is GO-BOX
service that is potential to collect e-waste just by clicking GOJEK

collect e-waste.

Day (CFD) App on smartphone.
Pairwise Comparison of Proposed Ways
@ ﬁ _r ﬁ = GO~ JEK Some reasons beyond Which way do you want to collect your e-waste in the first place?
t mommirres | the choice:
| | | | | | | | | | 1 Iti " .
I i i i | I i i i | . Itis easy to collect e- o
Very good  Good Even Good Very good | Very good ~ Good Even Good  Very good waste at destined - m ol |
Funad v T lace in 100 il ]
@ ‘E:i'n .l “ n A iy _.1.‘—l' ¥ p ! = Schedqled collection system
- T E!.!!rﬂ._ e neighborhood < 80 from neighborhood community
| | [— - | | | :
I T \‘ T 1 I T “ T i community 3
Very good Good Even Good  Very good | Very good  Good Even Good Verygood| 2. By collecting e-waste x 60
o
TR : there, it would not g 40
Y F ’ =~ % ! A 2
@ JA LK fmii‘_ mess their front of | £
| | | | I | | |
[ I \‘ I 1 [ I \‘ l 1 houses =
Very good Good Even Good Very good | Very good Good Even Good Very good 0
@ % ‘E“!n GO~ JEK Preference Degree
o o o Py R
| | | | | '—y—“ | | | | More preferred Less preferred
! ! I ! ! ! | ! ! among others
Very good Good Even Good Very good | Very good Good Even Good  Very good among others g
® GO JEK 4,7, & : 2 : a s
| | | | | | | | | | .
I I l T I f T T T 1 - a Ry A i
Very good Good Even Good Very good | Very good  Good Even Good Very good E | Tl ¥ 1:'11 r 4 ﬁu - ]EK
= ! ol s e A Chr-Far Dy Fered
e R GO~ JEK
e s v R Y o ®
f - “ : | f } i } f 0,5 -0,4 0,3 -0,2 01 0 | o1 02 03 04 05
Very good Good Even Good Very good|Very good Good Even Good Very good MORE \ LESS
ﬁ 4 L, % co- PREFERRED Not significant difference PREFERRED
t RN Jo s o Dy b
| | | | | | | | | |
\ \ \ 1 1 \ \ \ \ 1 CONCLUSION
Very good  Good Even Good  Very good | Very good  Good Even Good  Very good i ) )
= The proposed way chosen by households is basically same to the answer if they been asked to
ﬁ '!‘ % choose one in the first place as well as the behavior by selling to scavengers which is considered
| | ‘\ | | about easiness-to-dispose e-waste.
Verygood Good  Even  Good Verygood = There are potential possibilities of collaboration between government and other parties.




Effect of pH on elemental mercury dissolution rate
In natural waters

Rosamond Tshumah-Mutingwende’, Fumitake Takahashi'

'School of Environment and Society, Tokyo Institute of Technology, Japan

Background

LR
L - A

= —
W' " Effects

Q,ﬂ%on .
NP -

RESULTS 2: DISSOLUTION RATE
COEFFICIENT

EFFECT OF pH

Dissolution rate coeticiont [min™]

Fig 3. Effect of pH on the dissolution rate coefficient

Conclusions

e Alowered pH (pH3) increases the redox potential and
should thus increase the oxidation rate of HgO to Hg(l)

and Hg(ll)

¢ Atintermediate pH (pH 6.5), the solution is slightly
alkaline, thus oxidation is not favourable thus the
low total dissolved mercury concentration

* At pH 9 and 11, there is an increased

concentration of hydroxide ions (OH™) and
and that forming Hg-complexes would shift
the equilibrium (Hg0 <> Hg2+) to the right

and thus withdrawing free Hg2+ .

¢ These results are useful in
simulating the environmental
fate and transport of elemental
mercury discharged into
waterbodies from Artisanal

and small-scale gold mining
sites

Contact ] Fumitake
TAKAHASHI, Ph.D.  School of
Environment and Society,
Tokyo Institute of Technology
G5-13, 4259, Nagatsuta,
Midori-ku, Yokohama, 226-
8503, JAPAN / Tel:
+81.45.924.5585 / E-mail:
takahashi.f.af@m.titech.ac.jp

Tots! Gasohved Mercury [ig-Hg £

Jie ol 8H

Tailings

pH 3; 6.5; 9; 11

Elemental mercury use and Amalgam l
loss during gold mining
0
What is the elemental l
mercury dissolution " .
rate coefficient ? ilﬁ‘:fé
Amalgam roasting l
=
D
Sponge gold
Objectives

-To determine the effect of
pH on elemental mercury
dissolution rate in natural
waters

Methodology

120 RPM
66 hours

NIC, RA3
Mercury Analyzer

EFFECT OF pH

Results & Discussions: Total dissolved mercury

Fig 1. Total dissolved mercury at different pH Fig 2. Pourbaix diagram of Mercury species



Fly Ash-Based Porous Composite Synthesis With High Compressive St

Mengzhu Song, Patcharanat Kaewmee, Shenglei Lin, Fumitake Takahashi

Tokyo Institute of Technology, Department of Transdisciplinary Science and Engineering, School of Environment and Society

Background

Fly ash (FA) is a major solid waste by-
products from the combustion
processes of coal fired power
generation. Huge amount of
accumulated FA without utilisation is a
severe social and environmental
problem.

thin PVA
film coating

Utilisation 40°C 80°C 105°C 105°C
and Temperature increase ¢ ity @ ;
Recycling P ) — Porosity ) Regularity

Outlines of the Present Research

2. SEM Observation

Hexagon [+*

= LI
. . . . & A form of lower e.rTergy/high entropy
- A. To develop an understanding of fly ash utilisation in =] Stable shape
ek conventional polymer matrix, as a function of FA g -
. % | concentration up to 70 wt%. :

B. Use of biodegradable polymer polyvinyl alcohol
« . | (PVA )as matrix—a novel approach to recycle FA in
-+, fabrication of composite using high FA concentration.

Figure 1. A plausible diagram of hydrogen bonding between polyvinyl alcohol and fly ash* * Dilip Nath, Sri Bandyopadhyay (2011)

C. Use of Cellulose as holder——to form supporting structures of B Cellulose and fly ash particles
fly ash based porous composite. combined together

- - - Temperature > i
Figure2. Concept of cellulose served as reinforced bar to increase the p ‘} Porosity
compressive strength

S v
————— Cellulose
——PIFly ash particles ” ‘
———»PVA as matrix

Experimental Methods and Materials

Sample Preparations

- —————

1. Blending and Heating 2. Moulding (under different temperature) L3 L
| 105 | Pvafim coating |
1 L i L 4 a—
Materials - — =
1. Fly Ash 2. Cellulose powder (38pm) Yohs lardness Scoie
FA was from one coal- 3. Mohs hardness scale . r’ .
fired lant i 4 : o L 9\
J';epaﬁéﬂ]eé E:gample £ ! Despite its lack of precision, the - ‘ 4
consists of regular FAY | 1 Mohs scale can roughly identify L o
spherical particles O\ J hardness using scratch
ranging L 4m o 15 ym &’ J Kits.Generally, the Mohs
. - hardness scale of the fly ash
3. Polyvinyl alcohol (PVA) o= e il composite is larger than 3 and
smaller than (or be equal to) 4.

- J ooty Bl Conclusions

Table 2. Element contentof tested FA =~~~ =~~~ A. High temperature increase the porosity, however decrease the

Blemeat | S | Al | Fe | Ca K Mg | 8 | P | Za regularity of the structure of the fly ash based composite.

Conpent | B. Cellulose adjusting can integrate the structure of the composite,
%) 6.5 19.6 132 385 317 | L2 | 0.504 04l oatE and make it more stable.

Wi T

Blement | Co | Mi | € | Cu | Sa | Ba | T | . ; )
Content - . Future work : Compressive Strength, Absorption
sy | OM2 | 01 | 0093 | 0ol | 006 | 144 | 166 | 0,108

wi % | | | |

test, FTIR, BET
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THE IMPACT OF TRASH CONTAINER DESIGNS ON HUMAN BEHAVIOR DURING
SOCIAL ACTIVITIES—A CASE STUDY OF FIREWORK EVENTS IN JAPAN

Jom, Qiuhui Jiang?, LEEABAI Nattapon?, Dilixiati Dilinazi!, Shinya Suzuki? and Fumitake Takahashi®
m i F:;ﬁ ; 1. Tokyo Institute of Technology
il 2. Fukuoka University

BACKGROUND

In Japan, a signature summer event is fireworks
displays. There are thousands people will join the
events, at same time, tons of waste will be
generated. To collect the waste and keep event
place sanitary, temporary trash containers should
be set to collect the waste. In addition, during such
social activities, people’s behavior could be
different from the normal time.

OBIJECTIVE

1. Investigate human behavior during social
activities

2. Find appropriate design of trash container
for big events

RESULTS&DISCUSSION

Table 1. Situation of firework events in six different places

METHODOLOGY

Map.1 Six places were chosen to
investigate the use of temporary trash bin

in Kanto region of Japan

Sumitakawa

Sumitakawa = Edokawa kotouku  Kanazawa Kawagoe Numata BE )|
FEE I IR IRR iR JIls AH Location
Number of number of 8
participants/ 350,000 280,000\ 90,000 47,000 "aizt;'”
Number of fire number of 2a
works/ 4,000 3,500 8,000 10,000 trash bin
Traffic control T"Laf' %’:’a'suhme 34002
area/km? 4.40307 1.38139 0.16912 0.00665 0.32816 1.15794 bin/L
small Personal 4 o3683

O middle

volume

Dirt&
&)
Disorderly

|

Cleay
separation
& orderly

In 2015’s summer, we chose six placesin
Kanto region to investigate the situation of
temporary trash bins. In this six places, three
places in Tokyo and three places in the othet
city. The six places are show in map.1:
1.Sumitakawa( & B Jll)firework events,
2.Edokawa (AL )I]) firework events,
3.Koutoku (AL B [X) firework events,
4.Kanazawa(3£R)firework events,
5.Kawagoe (/I[#&)firework events and
6.Numata (;Z H)firework events.

Temporary trash containers and the waste
collection situations were recorded by
photos

Table 2 The situation of trash containers of six firework events

Edokawa Kotouku Kanazawa Kawagoe Numata
bawall| TLHX SN Jllik HH
52 19 4 14 3
156 56 12 55 21
22000 8729 73445 20760 5499

0.26230 0.23067 0.11700

0.02444

0.02494

1). The trash bin container should as big as the space allowed. When the trash bin can be recognized as a big target, the behavior of waste

disposal can be done easier.

2). Less is more. Decrease the sorting type of wastes. The generated waste during firework events will be dispose in a short time. Simple
sorting way is better for people to understand. For example, can, bin and PET bottle can use one container.
3)..Volunteers or guider can help and supervise the waste disposal behavior.

CONCLUSIONS

behavior during social activities.

When the temporary trash containers can provide easy and convenient separation rule to human, the
waste disposal efficiency can be increased . In addition, a guider can effectively increase recycle
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