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Figure 2.1. Conventional wastewater treatment
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Figure 2.1. Wastewater treatment using Oxidation Ditch process  “
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The purpose of the internship is to investigate the sludge
dewaterability which effected by:

1. The application of the digester
e Input sludge (OD sludge)
e Digested sludge

2. The different concentration of digester’s inputs

3. Types of coagulant
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Table 4.1 H¥ 93RS (wt/H)

BEHRBIV -t 22— ittt 2 —
ERERETH _ 1.4
TAKIEE 3.98 15.3
L K 1.16 7.6
HUIERE 3.16 8.1
EEEEIKER 0.11 0.5
BmikAa 0.29 _

a&t 8.70 32.9



プレゼンター
プレゼンテーションのノート
The big diff is the amount of food biomass added
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Table 4.2. Different types of coagulant used
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プレゼンター
プレゼンテーションのノート
Due to the difference in the type and amount of biomass to be introduced, the tendency of sludge properties of Kashima Chubu and Suzu are different.
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プレゼンター
プレゼンテーションのノート
Since the sludge in kashima is high concentration so the amount of coagulant is small
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 From the oxidation ditch process, dewaterability of digested sludge is
better than input sludge (nondigested sludge), which is contrast from
conventional wastewater treatment process.

* Due to the similarity of the water percentage content in sludge’s cake
between Kashima (input TS 9%) and Suzu (input TS 3%) => the
concentration of the input TS does not significantly effect the sludge
dewaterability.

» Both EkijoB (&1AB) and Kakyou A (A¥3DA) performed
better in digested sludge, however, EkijoB ((&1AB) alone is more
suitable in input sludge.

e The volume of coagulant is increase when the pH and electric
conductivity is high.
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Establishment

Business contents

Capital

number of employees

April 22, 1925

Equipment construction business
Real estate business

8,100,05 million yen (as of March
31, 2017)

2339 (2017.03.31)

Facilities Construction Business

HVAC & Plumbing for Buildings Business
Industrial HVAC Business
Electrical Systems Business

Smart Building Solutions Business
Facility Systems Business

Real Estate Business

Plants & Machinery
Systems Business

Machinery Systems Business
Environmental Systems Business

Technical Research &

Development Institute
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Condensation

Cutting oll
Oil mist
Metal working process
2 Droplet
emission

* Produce wider environment pollution

 Be harmful to workers' health

‘ Removing oil mist at source.
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To remove oll mist efficiently, evaluate collection

performance of commercial filter.

1. Generation of test liquid aerosol.
2. Evaluate performance of filters through collection
efficiency (A, B, C, D).
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Replicate the actual working environment.

= [@ Measuring device )
: ﬁ * Engine Exhaust Particle Sizer 5.6—560 nm

Welas?2
EEPS@ elas2000

s A 2
2 et

* Qptical Particle Counter 0.2—17 um

/

|
'/:/T L7
Oll mlst (
0 .rl‘l/_/ h
g e
Fan IH /t,orhizer / Electrostatic ~ Air blower
D) Precipitator

Manometer > Test filter (A B C D)

{(‘D Generation } [ @ Collection ]

* Sebacate acid liquid * Four kinds of middle-

* Heater and atomizer performance filters
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Filter physical properties

Middle performance filter

C

A B C
Fiber Microfiber Nanofiber | Microfiber
Fiber diameter [pm] 18755 0.7 12.6
Packing density [-] 0.067 0.068 0.068 0.0154 0.138
Fabric weight [g/m?] 75 85 89 - -
Thickness [mm] 0.45 0.5 0.5 0.287 0.287
Initial pressure drop [Pa] 60 80 100 218
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Generation

4.E+04

3.E+04

2.E+04

1.E+04

0.E+00

Concentration [/cm?3]

1.0E+05

8.0E+04

6.0E+04

4.0E+04

2.0E+04

0.0E+00

Concentration [/cm3]

*Data of filter B by EEPS

Particle size distribution

Heated Atomizer
4 E+04
_ D,,=140 nm
| Dyg=80nm 3.E+04 | "
- 2.E+04
- 1.E+04
0.E+00 S
10 100 1000 10 100 1000
D, [nm] D, [nm]
Heated + Atomizer - ~
Dpg=125nm Particle size distribution
of previous experiment is
almost tally with actual
=@=previous i i
e wel situation.
=@=actual K /
nnnl : situation
10 100 1000
D, [nm]



A?’in‘n I ﬁﬂ: %% E *ﬁ%-j.IE E iﬁﬁ i%ﬁmﬂ * & y)

~ o0 Sl tiielec Filter collection efficiency

100
® Filter A
90 Filter B
80 ® Filter C
® Filter D
70
60 ® EEPS
=) A Welas
S, 50
LLd
40
30
20
10
O L1111 L1111 1 L1 1 11 11
1 10 100 1000 10000 100000

Dp [nm]

Dp<200nm, B and C have similar higher collection efficiency than A;
Dp>200nm, C and D have the highest collection efficiency than other three.
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Filter performance

0.07

0.06

0.05

0.04

0.03

Qf [1/Pa]

0.02

0.01

0

Quality factor

® Filter A

Filter B
® Filter C
® Filter D

® EEPS
A Welas

100

Dp[nm]

P: Penetration [-];
Ap: Pressure drop [Pa]

1000 10000 100000

[ Filter B and C have the best performance among these 4 filters. ]
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Theoretical analysis

100.00

e

ES

RBRAE

EX Y.

> 100.00
’ B

75.00 75.00 |
S
— 50.00 50.00 r
L

25.00 r 25.00 r °

0.00 @i Sl 0.00 s : s

1 10 100 1000 10000 1 10 100 1000 10000
Dy [NmM] Dy [NmM]
100.00 100.00
v ® Experimental

— 75.00 | 75.00 | ¢ data by EEPS
.CE. a‘ o s

50.00 r _ - v Experimental
A ° °0.00 o data by Welas

25.00 | 25.00 | = Theoretical

line
0.00 TR ST R 0.00 o iy
1 10 100 1000 10000 1 10 100 1000 10000
Dp [nm] Dp [nm]

[ The real filter is not packing uniformly. ]
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%
Conclusions

* By generating aerosol using atomizer and heater, the oll
mist particle size distribution generated from the

processing equipment was reproduced.

 Filter B and C have the
best performance among

these 4 filters.
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v Finished internship target.

v Improved experimental skills.

;’
v' Good experience to work in &=
_&&I% 6le“

70/80918 28 WR)IE

Japanese company and knew

the company culture.

Thanks all members of

Sanki Research Institute!
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MY REIEM (Microbial Fuel Cells, MFCs)

WMEMRMEL BEVMHVEERDZ RIS RO ETRIGH 5
BREERT D/NAT )TV 32—

EEIN-8FIE7/—FIZBEIL, HEEIEREFZE->THY—FIZHRNS
CDBFORNICEYBRNRET S
BEFZHENIIRET HENZF T 5MEMIL. Exoelectrogen & (I 5

(Methanothermobacter, Shewanella, Desulfuromonas, GeobacterZs &)

7/ — K: C,H,0, + 2H,0 — 2CO, + 8H* + 8e-
| 7Y — K:0,+4H* +4e - 2H,0
o

(Harnisch et al., Chemical Society Reviews,39(11),2010)
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BREHKDEKE &K UVULE/KDOBODREEAIERHER

—{EHEKEZE . BOD

HFARE 160mg/L (BETFEH120mg/L)
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AEREMIL [ e A R B
BOD 30,000 9,000
COD 16,000 3,500
SS 40,000 8,000
T-N 4,000 2,200
T-P 2,300 400
BOD : T-N 75:1 4:1

K2 BREHKDRKE &K VNEKDBODIRE

Date Time |Sample BOD (mg/L)
2018.09.04 | 11:30 ﬂgiﬁm (BREK) 28
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2018.09.07 | 10:15 gg;gt;ﬁ Egi’ﬁjfik) o
2018.09.10 | 10:10 g;/,::gt;i gg}() 30
2018.09.11 |10:10 g;::::ggi EE;EZK) i
2018.09.13|10:10 aé/:\ggi EE%K)M 9;2
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2018.09.06 | 10:30 iggi;ﬁ ng;()_/) 163'8 o1 3j§ ig:g 12::31
2018.09.12 | 13:30 iggi;ﬁ Ei’i;@_p) 152:3 2:8 22:2 12:;




MFCs{ERk

20— 43 A4 JMFCsD &

BEOPKTREIBL THRNAREREEEME LT,
8 75 424 & RBATAIBEAMFCs & L TRt

- — ' 70— k% A4 TMFCsEZETFIR
- e hy—Fk. 7/—F&EMZEAY L
| AYV—FK, 7/—F, 728—4—

& A D FH A ZFRk

BHAIZEHOE IO—42 — %R
EN—Y = BHAICEE

Cathode

> o _
‘ \ ZZFT

Floater—_

PO O

e ® AY— R T/ FEMRREREIC
Anode =] Stainless steel wire *% %Jﬁl.
® KEIZERE

Wastewater

K6 70— k4 4 JMFCs

(Yamashita et al., Environmental technology, 37(2), 2016) 1



FEH (23— THBLTRAIEI L)

« BEHIKOWIES E

« AT T/KEBEHKDOFEHEEDEL

« EH+E S ABODEBNRIERSZ HLV=BODAIE T A
« WEMRHEMDRE

e« YFZILZALBODNNA A HG—LRFETHITEL
-BODIE & D FEEIRE %

» 70— bR A THEMEHEMDIERSE

12



Y [CRY/ AR

- BEEFERNFETOMELNMTo>TLELD, ERICKRBZEHEL., TD
RENbDEKZANWTHRZTO2GE, AT—ILOKREZERLT-,

o WMAEMBEER, UFILEIALBODNNA AL H—FHIZRT., EEIC
FELI-C T, KYUEKHEBEITLIZENTET,

s MEYPBHEBIFTEARRETHY . D sDICAICHFAR AT,

B

SEDA V=2 vy TEITIICHT=Y,

=E SEMRIMN SBEREMRGEE KREIZY FOBER
EEHE MARARFERE. WHEASLEE KV
SRGHIRNBYF L ELICESHRLBLLEIFET,

13






Tonami study camp 2018

“Sustainable water management of local rivers for 2030 for
quality life in local community and economic activity”




Members

Students participants

ETIC students : 14 person

SUSTech, Chinese students : 8 person |
Tsinghua U., Chinese students : 4 person

ITC, Cambodian students : 2 person o & o TR '*W’ |
Kasetsart U., Thai students : 2 person -?'aﬁ'!’. e 5“5 A R )
IIT, Indian students : 2 person — l
Ruhuna U., Sri Lankan students : 1 person

ESD, Bangladeshis students : 1 person



Schedule 8/27~8/31

8/27 Opening Ceremony — Special lecture = Group work
8/29 Kanazawa University—Factory Visit (Hokuriku Coca-Cola
Bottling Co.)—=Tonami youth outdoor learning center— Group
work

8/30 Group work— Site Visit (Itai-Itai museum)— Group work

8/31 Group work—BBQ —Kanazawa University = Group work |

9/1 Group work —Presentation— Farewell party




Special Lecture

Professor Topic

Yoshihiko lida, Ph.D. Watershed Landscapes and
Research Associate, Operating Unit Ishikawa Geography in Hokuriku region
/ Kanazawa (OUIK),

United Nations University (UNU)

Hui GE, Southern University of Science and About SUSTech
Technology, China

Jiane ZUOQO, Ph.D Nitrogen Removal and NO Emission
Professor, School of Environment, Tsinghua in Hydrogenotrophic
University, Beijing, China Denitrification: kinetics & microbial

community characteristics.

Manish KUMAR, Indian Institutes of Microcosmic perspective of the
Technology, India Watershed : A special reference to
the Brahmaputra River

Tushara CHAMINDA, University of Ruhuna, = Water Efficiency in Sustainable
Sri Lanka Buildings




Tonami Youth Outdoor Learning
Center

Tonami Youth Nature House




Factory visit

Hokuriku (f; —(Zs&é Bottling — Tonami Factory
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Site Visit

Itai-ltai Disease Museum — Toyama Prefecture

History

* One of the four major pollution diseases in japan

* “itai-itai” means “hurts hurts”

* began around the 1910s

* Caused by Cadmium from Kamioka Mine (Hida city of Gifu Prefecture)

* Leaked Cadmium polluted the water and basin of the Jinzugawa River
including the rice fields. (Toyama prefecture)

Symptoms

* Weak and fragile bones.

* Severe and unbearable pain in the whole body.
* Death.

* Also, damaging the rice crops and fishery.

Learned Lesson

* Tour in the exhibition

*  Watch movies — ending pollution — winning the court battle

* Taking advantage of nature can have devastating consequences to the
nature and the human kind.




Group Work

Task Propose water management policy for sustainable

use of the targeted rivers until 2030

Target river: Brahmaptra River (India), Kelani River (Sli Lanka), Jinzu River (Japan)

- - . .

Proposing Slogan
o Creating a slogan for each
Identifying the users, roles, } group

Preliminary Survey

current & potential problems Representing each group

\_ ) vision
Proposing Engineering v ,
and Policy Measure Making Road Map
Proposed technical and policy Dividing the period from now
solutions to the problems of to 2030
each river Distributing the responsibility
\_‘who will do what” )




Barbeque

BBQ

+* BBQ under the rain

** It was difficult to make a fire..

+»» cooked meat, seafood, vegetables and
yakisoba..

¢ We enjoyed cooking, eating and talking..




Final Presentation

The Presentation Day 31/08/2018

» We presented a concrete management strategy for
river improvement until 2030 as a result of group
work sessions.

» We received a lot of questions from the professors
and the students, which make the discussion rich in
content.

» Through the group work, the presentation and
discussions with the people from the effected areas,
our awareness of environmental problems has
changed.




Coca-Cola Factory

v We learned how Japanese companies take actions to protect the surrounding environment.

v How to reuse waste into useful items.

v We had a free Coca-Cola.

v
v

< S

Itai-itai Museum
Japan's history of water pollution.
Exploiting nature can cause tragic consequences to the nature and the human.
How to control and overcome the pollution.
Workshop

Learned about many of environmental problems in many places of Asia, and their effects
on the people, nature and economies.

Developed the way we think when its related to environmental issues.
Learned how to listen and share our thoughts and ideas.

Experienced camping life, working until midnight, we had a BBQ and we had good
memories.

Finally, we made a lot of friends from many places of the world.



Shank You
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Overseas Study Camp in Cambodia

Group member : Sakuda Rintaro, Nakakubo Keisuke, Koike Kazuyoshi, Matuda Yuki,
Ishii Kento, Mochizuki Ryota, Rudi Purwo Wijayanto, Hongtieab Surapa
Maruyama Tatuya, Suzuki Ikuto

Thursday, November 29, 2018
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Day 3~4 Group Work
Day 5 Group Work, LtE>T7—33>


https://tabinaka.co.jp/tour/5591
https://c-study.net/wtw/archives/7072

Group Work

TN—71
Air Pollution

Tn—72
Water management

TNn—73
Solid waste management
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Group 2 Water management

BIRGTAAEMNICKSEKEDIENM
]

A E YT HE KL

K DALIR A%

> BRADFEAICLEHKNEE (ENIEFES

BAfTE AL DKLEREDDHRE,
HEKISEAT DREYDNE

(FA)

2,500

2,000

1,500

1,000

J/oRon A0

I 205 Y24

1,979

1.510
1,149

2000 2010 2020 (F M)




Hpigeic LA ME

BRARDHKLES AT L

‘ #EK
APE#IC RSB ARME

QUK AR R B

D '/ \L—kE2H
B FXEEAEOHE
EENOZHE

Ot

4L
X

EXRE — HIKE(E
E%, BKLETSUMIZELND

MR — HKES

HIREEBA -7
FKEBIZHEND

‘Waste water

Ranwaker biowing room

=y . .
i Wanls
> ,:’ 2 @
s - M 3 S U1
dREw;
. > -
v 1 2 {
£
2 WWTP:
Emx
RwerorC
Ruiny Rain waler and
wasle waler
Rus
'.-,:“ " Wasn
N
s ‘.{ s dy
» . A '\‘.‘.
PP S
K’_,.-\' -
|52 S wees
o
Emssian
Riv a

'@ INEEKEES wy MBRAZIZE
MIBKEBHEFTREDDBZFIRIZES>TITOAE

. ZiED/NEE
« BEL\MLSSTHFIHATEE

I Microorganisms

Waste water

Pollutant

@ L
Membrane Clean water

KMLSS: - JEHFIREIZCKDIE>RERND
| FEMEDEETRTIEE



Group 3 Solid Waste Managements
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OVERSEA STUDY CAMP
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Participants

Yalkhin Masakke (Indonesia)

Puteri Fitriaty (Indonesia)

Chanto Monychot Tepy (Cambodia)

August 03 — 16, 2018

Annual Meeting Report 2018
Environmental Technology International Course
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Tsinghua University

* Established in Beijing, China in 1911 = il AR

e Consists of 20 schools and 58 university departments, 41 research
institutes, 35 research centers, and 167 laboratories, including 15
national key laboratories.



Tsinghua University

School of Environment

Establishment of SOE dates back
to 1926 when the Department of
Municipal Engineering was
established at Tsinghua University.

SOE conducts research in a wide arrange of flelds such as:
* water supply, et ey -
* wastewater treatment,

* air pollution control,

* solid wastes management,
e environmental chemistry,

* energy and resources,

* Etc.




Schedule

First Week

Time Friday Saturday Sunday Monday Tuesday Wednesday Thursday
Date 3-Aug 4-Aug 5-Aug 6-Aug 7-Aug 8-Aug S-Aug
: Academic Lecture 6%
Academic Lecture 12 Academic Lecture 5 s
i orrago
Opening Ceremony? Craig Bojjkovac Field Trip ZUO Jiane ) M
y alan inis or e
{UNEP) Beijing (ERIOIEY)
9:00- Gaobeidia Environment, Land Field Trip
o n
12:00 and Sea) Sichuan
Ke i Lecturesi: Academic Lecture 22 Wastewater =
yno : ) Lab Visit Academic Lecture 7 Province
HE Kebin HUANG Xia Treatment Plant ‘
R iatraticnd (Ts.ngn i) SOE Bulldlng Solvita Klapam
o (Tsinghua) {World Bank) Information
A L - Command
ademic Lecture
Center of
CHEN Haijun Field Trip
Field Trip Chengdu
(Ministry of Ecology& Beijing Field Trip
14:00 Supervisi E i i Beijing Constructi Beiji i -
- u n vironme ei ction e
b 3 koo China ]ng ling Protection
16:30 Teacher Meeting? Engineering Group of Cuihu National Urban
Meteorological
Academic Lecture 47 Environmental Waettand Park
Administration :
Cedo MAKSIMOVIC Remediation
(Imperal Coliege)
19:00- Group Welcome Party & Sal
on
21:00 Meeting?® Dinner®




Schedule

Second Week

Teme Friday Saturday Sunday Monday Tuesday Wednesday Thursday
10-Aug 11-Aug 12-Aug 13-Aug 14-Aug 15-Aug 16-Aug
Date
Inmmovation Lecture 8¢
P Cultural Lecture 10?
uayong
3 SONG L
Cultural Trip (Tsinghua) :
Sichuan (Tsinghua,) i Poogect
na
9:00-11:30 Fleld Trip
Province Inmovation Lecture 9% Presentation®
ICantar —— Academic Lecture 117
ate Smit
c Cultural Trip v Apt Sarmah
hengdu (Tsinghua.)
Belji University of Auckland
Research Base of fing ( x Y ’
Giant Panda
Breeding The Departure
3 Great Wall at
Bacaling
Chengdu Acbag Cultural Experience
Garbage Sortin Prelimin osal Closin
14:00-16:30 9 : E i b 4 Project Hours * x 3
and Recyciing presentation? Teinghua University Ar Ceremony?
Demonstration Museum
19:00-21:00 Salon




Activities

R N L T e S g s E
1. Academic Lectures

Lectures were given by professors and research experts from their field
to enhance students knowledge and creative ideas.




Speakers

HE Kebin

Academician at Chinese
Academy of Engineering
Dean, Professor of
School of Environment
Tsinghua University

Craig Boljkovac

Senior Consultant to
UNEP, UNIDO, and the
European Union’s
MUTRAP office, Chair of
the IOMC

Corrado Clini
Former Director General

the Environment, Land
and Sea

of the Italian Ministry for & -'5';’,":- '

ZUQO Jiane

Director of Education
Committee, Vice
chairman of Academic
Degree Committee,
School of Environment,
Tsinghua University

HUANG Xia

| Professor in Division of
| Water Environment

School of Environment,

| Tsinghua University

Solvita Klapare

Coordinator, Department of
Ecology and Environment,
World Bank Office in China



Activities

l 2. Group Project '

Setting up small groups to think and propose creative/innovative ideas
about solution that answer to the current or future environmental
problems in China. =

R

2018
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Activities

3. Field Trip

Site visit to renowned enterprises in China to learn about industrial
developments and practices in environmental engineering.




Activities

R R e R L
4. Cultural Experience

Activity to learn and experience the history, culture, and customs in
China.

L]

" gy



Activities

5. Lab visit

Participants were introduced about the laboratory activities and
environmental research conducted by Tsinghua’s Master and Ph.D
students.
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Activities

Various kind of delicious and affordable foods could be found
In school canteen and around the campus.




Summary

1. Academic field: We were able to receive new knowledge and
experiences in the environmental field.

2. Group project: It was a great opportunity to communicate and
work together with various students from all over the world.

3. Cultural experience: We learned and experienced the cultural
activities in China as well as visiting world heritage sites.

13



2018 Tsinghua International Summer School - Environment
Tsinghua University
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Thank you for your attention
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