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Prof. Jeffrey S. Cross

About

Teaching

® Education

m 1988-1992 Ph.D., Major: Ch.E., * Graduate courses
Minor: Mater. Sci., lowa State * Academic Writing
University, Ames, |IA, USA * Energy & Environment

* Undergraduate courses

B 1986-1988 M.S., Ch.E., University

of Arkansas, Fayetteville, AR, USA * Online course creation
* Video-making
B 1982-1986 B.S., Ch.E., Kansas * Engineering Measurements
State University, Manhattan, KS, e Materials and Molecular

USA (Honors program) Engineering
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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 Fujitsu Lab Staff Researcher, Semiconductor Memories
2002 Part-time visiting Assoc. Prof. Tokyo Tech

2004 Fujitsu Lab Group Leader, Memory Reliability

2008 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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ntroduction to Computer

Science and Pragramiming

LT
[—l fokyo Tech Feﬁi‘/"_‘ F] lokyo Tech l_;l Tokyo Tech
Japanese Architecture Introduction to Electrical Introduction to Introduction to Business
and Structural Design and Electronic Computer Science and Architecture
Tokyo Institute of Technology Englneerlng ESETF.. Programming Tokyo Institute of Technalogy

Tokyo Institute of Technology Tokyo Institute of Technalogy

x) < H
i e [ i | . ."‘
: - ‘|

n [_] Tokyo Tech fies in J‘p‘n -

General

Basic Japanese Civil Law Graduate Studies in Introduction to Deep Modern Japanese
Manager 2 Archiaacture part 1 From
Tokyo Institute of Technology Tokyo Institute of Technology Tokyo Institute of Technology Meiji Restoration to the...

O C R D Tokyo Institute of Technology

Online Content Research and
Development Section

F' lokyo Tech ‘—;l Tokyo Tech

-
Modern Japanese Autophagy: Research BETEATOISEZY BAY—FHEADREF |
Architecture: From Meiji Behind the 2016 Nobel Tokyo institute of Technology Introduction to the Super
Restoration to Today Prize in Physiology or... Smart Society
Tokyo Institute of Technology Tokyo Institute of Technology Tokyo Institute of Technolog

TokyoTechX



Prof. Cross’ other activities S s

« Science Tokyo International research exchange committees

« Science Tokyo International admissions working group

« Sports: Badminton, American Dodgeball, Cycling, Golf...

* Food Sports: Kansas City BBQ Society Judge and BBQ website




= SCiENCE
Assistant Prof. Cheng Shuo (Tei) ~
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| =
Education: HHE \
« Environmental Science and Technology, — \V ’\
Interdisciplinary Graduate School of '—’ E . ‘%—' m‘-

Science and Engineering, Tokyo Institute

of Technology, Japan Ecotoxicological studies about MPs
« 2013-2016 Ph.D. !’
« 2011-2013 M.S.
_ Ecological risk assessment of MPs
Research:
* Hazardous waste treatment, ‘!'
environmental/ecotoxicology, microbial Risk management policy for MPs control

fuel cells
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Dr. Sasipa Boonyubol
- Lecturer - @ GSEP

 Undergraduate courses:

 Education:

* Engineering Thermodynamics

* l m l l m I * Visionary Project

I—I—  Biological Engineering
S ERTEAY ERIEAY

Sitindhorn Intsrastiensi Instiiute of Tochasls Tokyo Institute of Technology Tokyo Institute of Technology ° Englneerlng Measurements
B. En M. En D. En . .
=N9 J J * Industrial Chemistry
(Thailand) (Japan) (Japan)

-2013- -2016- -2020-  Research:

* Hydrogen separation membrane
6



Visiting researchers S i

|7 . E N
Tokyo Tech Emeritus

Prof. Koichi MIKAMI
Research area:

« Asymmetric Synthesis
Drug Design
Organofluorine
Organometallic
Material Design

Dr. Nopphon Keerativoranan

Post-doc

Research and activities:

» Personalized learning

* Machine learning

« Support research activities related
to Education Technology




Thai visiting researcher and student

Assoc. Prof.
Chinnathan

WBEL

Waste & Biomass Conversion Laboratory
Kasetsart University

https://wbc-lab.com/

Mr. Nutthaphon

(Kasetsart University master’s S5

Biomass

degree exchange student)

Institute of
SCIENCE
TOKYO

Assoc. Prof. Chinnathan Areeprasert, D.Eng.

(Visiting Associate Professor at Science Tokyo)

» Department of Mechanical Engineering, Faculty of Engineering, Kasetsart University

» Research area: Hydrothermal Processing of Biomass; Thermochemical Conversion of
Waste/Biomass; Waste Management; Hydrogen Production from Biomass Gasification

Current Funding: World Research Hub (WRH) and— Fundamental Fund

Submitted Funding (Wait for the result)

« 2025 NRCT-JSPS (Novel metallic membrane for high purity hydrogen gas separation made from
e-waste copper)

« 2025 PMUB-JST (Driving Sustainable Mobility with Biochar Gasification and Hybrid Separation
Technologies for Green Hydrogen in FCEVs)

Optimization + Machine Learning

i

E-waste

(Printed |8
circuit

)
Hydrogen
gas

Waste
metal
(Copper)
recovery

{ |

Fuel Cell
Application

/
H, Separation
Membrane

Pressure Swmg
Gasification »( Adsorption W»

| TH-TISTR 'X‘

B

H,-rich syngas High purity H, Fuel cell

Recovered
from e-waste

Membrane
fabrication

Pd-Cu membrane
Stainless steel support 8



https://wbc-lab.com/

Research Project Management (all students)

» Discuss research topic

» Redefine topic
* Literature gap
* Research Proposal

e Literature review

Research Objective
Research Questions
Plan & budget

Outcome

Researchers having
completed a PhD (Post-Doc)

Graduate Students !

(Master/Doctor)

4th-Year Undergraduate

Students

Learning Together

Institute of
- SCIENCE
TOKYO

Educational Impact of
Team Activities

* Communication Skill
* Cooperativeness

« Management Skill

« Leadership

Educational Impact of
Research Activities

* Expertise
* Research Ability
* Problem-Solving Skills



Biofuels group

Institute of

' SCIENCE
TOKYO

Current students

e Current students: 18

 Doctoral students: 11

Aldian Nutthaphon
(Research student) (YSEP exchange
student)

« Master’s students: 4

Environmental toxicology group

« Bachelor’s student: 1 ﬁ’@'}

« Research student: 1 . o Haoge

Edtech group

« Exchange student: 1

=
« Students’ nationalities: '
« Bangladesh, Cambodia, Canada, China, £
India, Indonesia, Japan, Malaysia, Pakistan, 0. _
Thailand, Trinidad/Tobago, Togo, USA e Tomonie
* Diversity of students’ nationalities Eneray policy gromp

s g

Jinesh Muneaki
(D1) (M2) 10

« English as a lingua franca




Biofuels Research Group

/The Biofuels research group transforms
wastes and sewage sludge into fuels, chemicals,
and materials by using knowledge of chemical
engineering processes, catalysts, and machine
learning. The group also develops Pd-Cu
membrane technology for green hydrogen gas
separation and storage.

Alternative
biofuel -

biopropanol

Hydrodeoxygenation

Hydrocracking

Hydro Isomerization Sustainable
aviation fuel

@mm Professor Cross for further information. )

Sewage Sludge

waste stream
gasification

Institute of

TOKYO

Lipids E‘;t;.ction and
Transesterification

Biofuel

Depolymerization Aided

by Al/Machine learning Chemicals

Pd-Cu membrane
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Palladium Copper (PdCu) membrane-based = foxis
h yd ro g e n g as s e p a rat I O n Schematic of t: mec;uis,%m of T:::’:as separation u;iz D e TN
co CO =51 4

' 2w TR S

Since 2021, the Cross lab has been undertaking hydrogen

gas separation research using a Swagelok VCR based 20

cm diameter PACu 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
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Hydrogen production and separation S %ﬁf

KASETSART

—’\®/®

Syngas contain rich Hydrogen

And Carbon monoxide
Water gas
l shift reaction

(added steam)

Syngas contain higher

Pure Hydrogen Hydrogen separation Amount of Hydrogen

13
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Alternative membrane production

KASETSART [r
UNIVERSITY

Pyrolysis T s ' Electrolysis !
— f % ;‘J ‘“_’; o _> p
G ANk 1
Wasted circuit board Pyrolysis char
Of printed circuit board 10% Copper powder  90% Copper wire

Alternative membrane

- Sputtering

| | s

— LoPPer elting
h Palladium
CO,
CO
Syngas_—‘ CO Pure hydrogen Alternative
CO copper target
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Electrocatalytic reduction of glycerol assisted s
with machine learning

90%
biodiesel

Biodiesel
manufacturing

T

e

ye\®

Institute of

SCIENCE
TOKYO
AI/ML. bz]\jf-_

High value-added

10% crude glycerol

Electrocatalytic reduction (deoxygenation)

chemicals

Reduction |
products |

HY H A
W

(a)

Cathode surface

Primary active sites
Good Lewis acids

Novel trimetallic
" electrocatalyst

e R e i

e ams mem s men s s s osem s sem s e oma

(b)

Secondary active sites —
enhance selectivity

) Electron rich — provide
- stability

Inhibiting side reactions
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|

I
1+ Hz2 | HER, Tafel, Heyrovsky
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Sustainable aviation fuel (SAF) synthesis from S fos
waste cooking oil (WCO)

 ——

Waste Cooking Oil == | [Hydroprocessing
Reaction]

Batch Reactor

Developed Catalyst —]

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

B

A

Gases

===) |ight Hydrocarbons

=== Jet Fuel Range Hydrocarbons

(C8 to C16)

Residual

Institute of

SCIENCE

Input

M C9-C13
straight-chain

WCO

alkanes

-t Gas

Catalyst

Furnace

|| Unaccounted

Coke

h

Schematic illustration of high-pressure reactor unit
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Environmental Toxicology Group S o

The Environmental Toxicology Group uses chemistry, environmental engineering, and energy engineering
knowledge. Research delves into both fundamental theories and real-world applications. The research examines
the impact of different pollutants on ecosystems, food chains, and the well-being of humanity.

Ecological Risk Assessment

%]
= 3 + *
£ Problem Formulation g Field survey, modellng,
= 3 or field experiments
'g. 4
E Analys{usg:ff t ’,2-" % (NOt suitable for
Xxposure & 2CLS . .
bkl S 3 toxic, diffuse, non-
= S Population e recyclable
S 3 —_— pollutants)
Risk Characterization = £ oty (Conclusions cannot
¥ = L b be extrapolated to |
! = A .
{ ! % i ’ higher levels)
Communicate Results E = Molecular/cellular biology,
I ! @ Cel 2 — histology or population
. I = biology experiments.
Risk Management [====w== 4 2
Molecule 2,
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Energy Policy Research Group s TOKYO.

« Conducts research to develop models to provide energy solutions to
the challenges faced by society

The Dual Use of Wave Energy Converters
and Wave Farms for Coastal Protection and
Renewable Energy Generation

Transfer Learning Method to
Overcome Data Scarcity in
Photovoltaic Power Estimation

Parameter R Wave Energy
Converters
(WECs) in
Irradiance arrays forming
1. Renewable Wave Energy wave farms
Temperature Generation
Windspeed AR - m A
Sl Py 2. Reduction in nearshore wave
Humldlty energy Cross-shore
sediment
transport
i Longshore sediment
3. Accretion - 'g:gpo?{e men

Railway Station Solar Power Forecasting 18
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Education Technology Research Group

 Design-based approaches to introduce improvements to ELRTION
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 st

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

—
.
L |
PRACTICE
)
y 4 \

20



Education Technology Research Group S st

» ChatGPT for personalized learning (language learning and
mathematics)

Role of AIED

[ Intelligent tutor ]

Intelligent tutee

Artificial
Intelligence

Educational
application

[ Intelligent learning |
| tool/ partner |

B Policy-making |

advisor

21
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SCIENCE

Computer aided lab-based education & PBL g o

TEAM
biofuels

A) Home

bio-fuels, biomass, bio-chem,
catalytics, experimental research...

CCCEY LT

TEAM

Edtech/Al in Edu
channel for sharing info with edtech

group.

wE P IOD®

= Lineup " Pings (oHey! @ Activity © MyStuff Q Find

D/ N\
PR
<=

Make a new project Invite people

Pinned & recent projects below - View all in a list - Press anytime to jump

TEAM TEAM TEAM

Clab admin Cross-lab HQ doctoral students
announcements, off-campus channel for sharing info with doctoral
schedule, and messages. student (applications...)

INOS® bl ERACL § Ty

TEAM TEAM
EnergyPolicy Orders Paperwork

energy policy rese drafts for journal manuscript,
conference abstracts, presentation...

S ——

gyranlli® @@ IED” | QLEI:ive
\

T

Drafts

JALT-CALL

e Storage Battery

Final

‘-.‘ Mubhamm... 12:57pm

IK%‘,"TW

with grad credit




Computer aided lab-based education S s

Doctoral graduation paperwork

Doctoral proposal

000 K

Master's degree documents

= ) 4+ New
) - Name -
el Orders
Pl CL-student-share — C

Cross-lab-share C
4 )
Proposal
Wiki -
Pl Q3Q4 2021 presentations
. W,

23



Computer aided lab-based education S st

I\ Shelves

BookStack

Shelves

A\ I\

About Communicatio

Ordering and registering
chemicals

I\

Research Methods

Lab procedures




Cross lab seminar

Institute of
- SCIENCE
TOKYO

Presentation skKill
Speaking skill
Listening skill

Constructive criticism

Critical thinking skKill

25



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

4
!

May 2019

Institute of

SCIENCE
TOKYO
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Cross laboratory S i

Thank you!

i IRt Al in Education Bio-fuel

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

27
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