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Teaching

® Education

B 1988-1992 Ph.D., Major: Ch.E.,
Minor: Mater. Sci., lowa State

 Doctoral courses
« Academic Writing A & B

University, Ames, IA, USA - Undergraduate courses
m 1986-1988 M.S., Ch.E., University CE)(;‘"”et.courls\‘j.grea“onk_
of Arkansas, Fayetteville, AR, USA ucational video-maxing
* Engineering Measurements
B 1982-1986 B.S., Ch.E., Kansas « Materials and Molecular
State University, Manhattan, KS, Engineering

USA (Honors program)



Prof. Jeffrey S. Cross

Career in Japan

1993 arrived at NIRIM, Tsukuba, Japan as NSF Post-doc fellow
1994 CGP-NSF Post doc fellow, Fujitsu Lab Ltd., Atsugi, Japan

1996
2002
2004
2008

~ujitsu Lab Staff Researcher, Semiconductor Memories
Part-time visiting Assoc. Prof. Tokyo Tech
~ujitsu Lab Group Leader, Memory Reliability

Professor Tokyo Tech, International Engineering Programs

2014 Created Online Education Development Office, edX Member
2016 Started Cross Lab for research and lab based education
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Assistant Prof. Cheng Shuo (Tei) ©=
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- aaf = - @b -
Education: R
« Environmental Science and Technology, — )\

Interdisciplinary Graduate School of '—* E S m‘

Science and Engineering, Tokyo Institute

of Technology, Japan Ecotoxicological studies about MPs
Research:
Ecological risk assessment of MPs
 Hazardous waste treatment,
environmental/ecotoxicology, microbial " \,
fuel cells Risk management policy for MPs control J

3 students supervising



Institute of

SCIENCE

Dr. Sasipa Boonyubol g OO
- Lecturer - &csep

Education: Undergraduate courses in

Cl English:
ﬁi&“,} I m | m » Engineering Thermodynamics

I—I— Biological Engineering
SITT  mmrssry  smrsss

Sirindhorn Internat fonal Institute of Technology Tokyo Institute of Technology Tokyo Institute of Technology E n g I n ee rl ng M eaS u re me ntS

B. Eng M. Eng D. Eng * |ndustrial Chemistry
(Thailand) (Japan) (Japan) . .
-2013- 2016- -2020- * Visionary Project

Research Projects:

* Hydrogen separation membrane (collaboration with Thailand)

« JST AJ-Core Nano-biochar augmentation for dry anaerobic digestion
(collaboration with South Africa and Mozambique)



Visiting researchers S s

| . L |
Tokyo Téch_Emeritus Dr. Nopphon Keerativoranan, researcher
Prof. Koichi MIKAMI in Takada Lab

Research area:
« Asymmetric Synthesis
Drug Design

Research and activities:

» Personalized learning

« Machine learning
Organofluorine « Online Educational Technology

Organometallic . Wireless communication, WiFi
Material Design 5




Current students

« Current students: 17

« Doctoral students: 11

» Master’s students: 3

« Bachelor’'s student: 1

« Research student (doctoral student): 1
* Visiting Junior Fellow: 1

 Students’ nationalities:

« Bangladesh, Cambodia, Canada, China, India,
Indonesia, Japan, Malaysia, Pakistan, Togo,
Trinidad & Tobago, Ukraine/UK, USA

* Diversity of students’ nationalities

» English as a lingua franca

Biofuels group

T
Institute of
C%' s SCIENCE
, TOKYO
4

Md. Rubel
(D1}

Dongkuan Zhan
{Exchange PhD stucgnt - (M1)
Visiting junior fellow)

Environmental toxicology group

Edtech group

) D
Luc Tony
(D3+) (D3+)
] ‘ o
Denys Prociuk Yuka
(Research student) (M2)

Energy policy group

Avinash Jinesh
{D3+) (D1)



Thal visiting Assoc. Prof.

« Department of Mechanical
University

Assoc. Prof. |
Chinnathan

WBEL

Waste & Biomass Conversion Laboratory
Kasetsart University

https://wbc-lab.com/

from Biomass Gasification

HEP
e

Optimization + Machine Learning

Institute of

SCIENCE
TOKYO

>

Assoc. Prof. Chinnathan Areeprasert, D.Eng.
(Visiting Associate Professor at Science Tokyo)

Engineering, Faculty of Engineering, Kasetsart

* Research area: Hydrothermal Processing of Biomass; Thermochemical
Conversion of Waste/Biomass; Waste Management; Hydrogen Production

E-waste :

(Printed | R0
circuit  |Sagens

‘Waste
metal
(Copper)

| !

recovery

paration
Membrane »

Fuel Cell
Application

/
Pressure Swmg H, Se
Gasification » Adsorption \W »
% TH-TISTR 'X’

H,-rich syngas

from e-waste

Membrane
fabrication

==

Hz

Pd-Cu membrane
Stainless steel support

High purity H, Fuel cell


https://wbc-lab.com/

Student Independent Researcher Ability Dev. % &

* New student research
topic and discussion

* Published literature gap ?

* Write Research Proposal

Educational Impact of
Team Activities

Educational Impact of
Research Activities

Researchers having
completed a PhD (Post-Doc)
* Expertise
* Research Ability
* Problem-Solving Skills

e Literature review

Graduate Students

=
@
Learning Together

» Research Objective (MestorDoctor b
« Research Plan & budget Y

« Expected Outcome

Conduct Research
Write paper/Conf. presentation
Graduation



Biofuels Research Group

Waste glycerol

cooking oil

The Biofuels research group transforms
wastes into sustainable aviation fuel, chemicals,
and materials by using knowledge of chemical
engineering processes, catalysts, and machine
learning. They are also doing research on flow
batteries utilizing electro-chemistry. The group
also develops Pd-Cu membrane technology for
green hydrogen gas separation and storage.

>

Alternative
Electrocatalytic biofuel -
reduction biopropanol

Hydrodeoxygenation

Hydrocracking

Hydro Isomerization

Sustainable
aviation fuel

Aicultral
waste:
coconut husk

A g

"~ co

H2

Hydrogen-rich syngas
from gasification and
water gas shift
reaction

Institute of
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TOKYO

Hydrogen-rich
syngas

Biomass gasification

Hydrogen
separation
from syngas via
commercial and

Pure
hydrogen

alternative
, Copper extraction Membrane
R 3 and membrane
Waste Printed fabrication
Circuit Board Char



Japan Science and Technology Agency (JST) 5 Tons”

AJ-CORE project
- “Water wise waste management: Two ends of the size scale, macro and

nano augmentation for dry anaerobic digestion optimization”
« Africa-Japan Collaborative Research

}/ ﬁ'ﬁg‘nﬂ%“c
ot Institute of \\ é.'- 'E
g SCIENCE TOKYO | . y

simgre=s CROSS LABORATORY A R C L N R -

[y [ '\‘ i P
- BEREPAY RE-4SEIPRMSEIPR JOAREKE
i ation

Excelle reh and Developm

Japan South Afrlca Mozambique
Agricultural Research Council

 External Funding AY2025-AY2027 (April 1st, 2025 — March 31st, 2028)

10



Overview of JST AJCORE project

- Dry anaerobic digestion (solid-state anaerobic digestion)
« Dry AD: Total solid content: 15 - 40% (Wet AD: <10% TS)

« Smaller reactor volume
e |Lower water demand

« Lower moisture content
of digestate

- Lack of effective mixing
- Substrate compaction

- Reduced mass transfer

efficiency

Lower biogas productivity

>
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. AR =
4~ Indigenous
 organic food

S+

waste streams

#

-A

Nano-biochar

. Bulking agents]

Dry digester

Improved interaction
between microbes

Adsorption of
inhibitors

Prevent substrate
compaction

Improved
methane
productivity

& system
stability

Adsorb macronutrients — ‘slow-release fertilizer’

1 Reduce water content in digestate

quality soil
ameliorant

11




Overview of JST AJCORE project

Japan

/' sLiterature review — status of dry AD

= Synthesis of nano-biochar using
JPN feedstock

*Dry AD using JPN substrates _.
«Growth trials testing digestate on !
indigenous crops -

*Engage with local stakeholders and
| the scientific and policy-making
\———communities

—

South Africa

" sLiterature review — status of
dry AD .
» Synthesis of nano-biochar

.l'-'.‘-l-’.

‘Mozambique

'-Literature review — status of

*Dry AD using SA substrates

+(Growth trials testing
digestate on indigenous
crops

+*Engage with local
stakeholders and the

. scientific and policy-making
. communities

using SA feedstock . dry AD

*Engage with local
stakeholders and the
scientific and policy-making
communities

*Dry AD using MZ substrates

*Growth trnals testing
digestate on indigenous
crops

Institute of
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TOKYO

Parallel studies in
JPN, MZ and SA to
achieve several
goals

Goal 1: Draft a joint literature
review on the status of dry AD
in JPN, MZ and SA

Goal 2: Establish feasibility of
dry AD in all countries using
indigenous food waste streams
and augmenting agents dernved
from indigenous waste

Goal 3: Establish feasibility of
indigenous digestate on plant
growth

Goal 4. Disseminate findings
with local stakeholders and the
broader scientific and policy-
making communities

12



Palladium Copper (PdCu) membrane-based s o

Schematic of the mechanism of mixed gas separation using dense metal membranes
hydrogen gas separation e
Since 2021, the Cross lab has been undertaking hydrogen COOO Qo % 4 -
gas separation research using a Swagelok VCR based 20 ' _\2;\ 2 cO
cm diameter PdCu membranes of 10 and 15 microns thick, |

from Tanaka Kinzoku Ltd, Tokyo, Japan

Feed side

1) Externaldiffusion
2) Adsorption

3) Dissociation

4) Diffusion

5) Recombination
6) Desorption

7) Externaldiffusion

>0
Sic
= £
)
o £
S o
)
a &

Permeate side

’,ﬁ % ] Thermocouple
Nitrogen Gas Outlet Supply
Pd4,Cu,y membrane
N Feed Gas Permeate Gas 60-Uag 316 SUS microperforated
. ®
' [~
Q ‘//{ — MFC -L S I ) | H, Permeated Gas
g _\H \_D I ] H2 H2
A ﬂ |
N % Pd-Cu membrane Holder
1 Furnace B

% Close/Open Valve MFC Mass Flow Controller
><‘ 3 Way Valves | Permeate H2
Pressure Gauge

[ Union tee

Graphite Gasket

Feq se

316 SUS Swagelok Gasket 1 3




Redox Flow Battery Research Projects

NATO project with Greek Univ.
« starts May 2025

« electrode modification to increase charge storage

* new membrane to decrease costs

Boron Flow battery — Doctoral student

research
« hydrogen storage material

« high efficiency

14



Hydrogen production and separation S%S'E%E

KASETSA RT

~\d®

Syngas contain rich Hydrogen

And Carbon monoxide
Water gas

l shift reaction
(added steam)

Syngas contain higher

Pure Hydrogen Hydrogen separation Amount of Hydrogen

15



Electrocatalytic reduction of glycerol assisted s
with machine learning

90%
biodiesel

Biodiesel
manufacturing

10% crude glycerol

Electrocatalytic reduction (deoxygenation)

High value-added
chemicals

Glycerol

L Reduction
xidation
products
roducts

Hzo HZ

H* H* )—'

(a)

H
HO OH

Glycerol

+H*

Novel trimetallic
electrocatalyst

Cathode surface

Primary active sites
Good Lewis acids

o

Secondary active sites —
enhance selectivity

Electron rich — provide
stability

Inhibiting side reactions

I'__

i
| |
H3C I

1+ Ha I HER, Tafel, Heyrovsky
+ L — _ steps

SCIENCE
TOKYO

16



Sustainable aviation fuel (SAF) synthesis from S fos

waste cooking oil (WCO)

—  (5a5es

Waste Cooking Oil == | [Hydroprocessing
Reaction]

Batch Reactar

== |ight Hydrocarbons

=== Jot Fuel Range Hydrocarbons
(C81to C16)

Developed Catalyst —l

— Residual

Symmetric illustration of the Hydroprocessed Esters and Fatty Acids (HEFA) process

Institute of

SCIENCE

Input

1 C9-Cl8

WCO

straight-chain
alkanes

—t  Gas

Catalyst

Furnace

| Unaccounted

Coke

S

Schematic illustration of high-pressure reactor unit
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Renewable Energy Policy Research Group T

« Conduct research to provide renewable energy solutions to the challenges
faced by society

Transfer Learning Method to The Dual Use of Wave Energy Converters

Overcome Data Scarcity in and Wave Farms for Coastal Protection and
Photovoltaic Power Estimation Renewable Energy Generation

Rk Wave Energy

. - . Converters

nnnnnnnnn JUNCTION Roof (WECS) in
AT T T T T AN ' arrays forming
e radiance 1. Renewable Wave Energy wave farms

o> Temperature Generation

- A = A

2. Reduction in nearshore wave

energy Cross-shore
sediment
transport

Windspeed

b= Humidity

Ground Mounted Solar Panel V' m

=

/ 7 7 &

i Longshore sediment
3. Accretion Fellelis

Railway Station Solar Power Forecasting 18



Education Technology Research Group

» Design-based approaches to introduce improvements to 4 o
education using technology
* Research topics:

« Virtual Reality (VR) assisted English language and mathematics learning
« Automated essay grading

« Computer vision in sign language learning
 Life-long learning

« Computational thinking skills

« Metacognition

* Personalized learning

« Al use in education of Japanese English language learners



Education Technology Research Group S o

 Embodiment and Iconicity for English as a Foreign Language Learning
In Virtual Reality

’ ‘\
.

L

PRACTICE -

20



Cross lab seminar in English, Researcher dev. s SCithce

TOKYO

(3 groups X 100 mln/week X 28 week/yr)
g Presentation skKill

Speaking skKill

Listening skKill

Constructive criticism

Critical thinking skill

English presentation
skill improvemennt

21
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Using engineering thinking for lab research

*Seeing systems: visualize problems as parts within a larger system.

‘ldentifying needs: define specific needs and then create solutions.

‘Using systematic processes & interation to solve problems. .; LIKE AN
*Balancing criteria and constraints to design solution ENG'NEER -
Applying math and science to design solutions. SO\

‘Learning from failure & try again to solve problem

Engineering thinking differs from scientific thinking in that engineers use
common sense and knowledge about the physical world to solve
problems. Engineers also design technologies that address the needs of
society and the environment.

Image ref. https://exclusivebooks.co.za/products/9781526316523

22
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Cross lab students win best presentation
awards at graduate student workshop (MISW)

fgpiin tormissio A=end

Xy Tipong

e

/5 ke 12% Muliidisciplinary Internationsl
.ﬁﬂ't‘l“m‘pwl

-

Excellent Presentation Award

This is to certify that

Mr. Johin Maurice GAYED

fias been awarded

at the 125 MISW on August 5 < 6, 2021.

Prof. Masahiro Susa Q“M
nd Chemical

cal Techmology.

Dean, School of Matersls &
Head of International Affairs
School of Materials and (hems
and School of Eserronment and Socrety.

EFITARF

8 Tokyo Institute of Technology

of of Engineering,
Tecknology,

e

August 5" (Mon) - 6" (Tue) 2024

15th
Mullidisciplinmy ln'.’emational

g.‘u:fn;t? W/)r"{‘,:’)()p

The 17% Muleidisciplinary Intermational
Student Workshop 2021

Outstanding Presentation Award

*

This is to certify that
Ms. Uyanga TUMURBAATAR,

fias been awarded

at the 12 MISW on August 5 < 6, 2021.

Prof. Masahiro Susa am,

Dean. Schook of Materials and Chemical Technology,

of International Affairs for Schoof of Engineering,
Sekool of Materials and Chemcal Tecknology,

and Schiool of Environment and Socuty,

NELES L

Tokyo Institute of Technology

A

2021 four students awarded

TOKYO

May 2019

23



Institute of

SCIENCE
TOKYO

Cross lab visitors 2023-24

UP ISC (Philippines) TransBlo WS (Thalland Vletnam Kenya)

NRCT NSTDA Thalland NANOTE(E, Thailand I<hon I<aen U Thalland

24



Institute Tech Bandung
Indonesia

Thammasat Univ., SIIT (Thailand)

>

Institute of

SCIENCE
TOKYO
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Lab journal review paper writing workshops
Dec 2024 — March 2025

s dahiv ]

Topic: how to write review papers efficiently?

« created a guide for students to follow when writing review papers

* most doctoral students in the lab write one review paper and two journal papers

* lab is a place for sharing knowledge.

26



Cross laboratory ~ Lab Output per year S S

6 journal papers n K |
5 Conf. papers Than you

Several Conf. invited talks
Prof. Cross retires in March 2029 and lab closes

-

/

/ :\.'3&\“;‘/.’\

. %

*Qg
Energy Poli

HP: https://www.clab-tokyotech.org/
FB: https://www.facebook.com/CrossLaboratoryTokyoTech
IG: https://www.instagram.com/cross labs/

Al in Education Bio-fuel

27
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