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International Symposium on Sustainable Critical Mineral Resource
Development for Energy Transition (ISCMRDET 2026)

Hanoi University of Mining and Geology, Hanoi, Vietham
Celebration of the 70" Anniversary of the Foundation of the Department of Geology, HUMG
Themes

1. Critical Mineral Resources and Their Significance for Energy Transition
2. Geology and potential of critical mineral resources
3. Sustainable Mining, processing, recovery of critical minerals

Date: April 20, 2026
Venue: Hanoi University of Mining and Geology
Organizers:
1. Hanoi University of Mining and Geology
2. University of Regina
Tentative program
Venue: Pho Yen meeting room
08:30 - 09:00: Registration
09:00 - 10:30: Opening Ceremony
09:00 - 09:05: Introduction
09:05 - 09:35: Open remarks

Opening speech: Prof. Dr. Tran Thanh Hai, Rector, Hanoi University of Mining and
Geology (HUMG)

Speech by H.E. Jim Nickel, Ambassador of Canada to Viet Nam
Remarks by Prof. Phillip Choi, University of Regina
Speech by Dr. Ha Nguyen, Managing Director, Saskatchewan Vietnam Office

09:35 - 09:45: Group Photo



09:45 -10:00: Coffee break
Technical sessions:

10:00 - 11:45: General session: Critical Mineral Resources and Their Significance for
Energy Transition

10:00 - 10:30: Dr. Phillip Choi (UoR): Study of the Interaction between Collector
Molecules and Divalent Cations and Surface Hydrophobicity of Chemically Modified
Sulphide Mineral Surfaces Using Density Functional Theory and Molecular Dynamics

Simulation

10:30 - 11:00: Prof. Tran Thanh Hai (HUMG): Strategic mineral resources: are they
the key to 21st-century bloodline of the World and how important they are for Vietnam’s

future

11:00 - 11:30: Prof. Takashi Sasaoka (Kyushu University): Development of

Environmentally Friendly Mining System for Seabed Mineral Resources
11:30 - 11:45: Questions and Answers
11:45-13:00: Lunch

13:00-15:00: Symposium 1: Geology and potential of critical mineral resources

13:00 - 13:20: M.S.c. Tran Thi Huong; Assoc. Prof. Dr. Nguyen Hoang (Institute of
Earth Sciences, Vietham Academy of Science and Technology): The controlling

factors on the mineralization in the Tram Tau felsic volcanic formation (Tu Le Basin, North

Vietnam)

13:20 - 13:40: Dr. Bui Thanh Tinh (HUMG): Development of REE mineralization in the
Dong Pao deposit, Lai Chau, Viet Nam: insights from mineralogy, fluid inclusions, and

trace-element geochemistry

13:40- 14:00: VuAnh Dao (HUMG): Geomorphic Assessment of Weathering
Intensity and Its Implications for Rare Earth Element Exploration in Northwestern
Vietnam

14:00 — 14:20: Prof. Raman Paranjape (UoR): Magnetic Confinement of Potash
Mine Dust for Healthier and Safer Mine Environments

14:20 — 14:40: Dr. To Xuan Ban (HUMG): The erosion and accretion at Day River
mouth, Vietham

14:40 — 15:00: Questions and Answers

15:00 - 15:30: Coffee break
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15:30-17:00: Symposium 2: Sustainable Mining, processing, recovery of critical
minerals

15:30 — 15:50: Dr. Aldin Ardian (Universitas Pembangunan Nasional “Veteran”
Yogyakarta): Incorporating ESG Risk and Commodity Price Uncertainty in the Valuation
of Sustainable Open-Pit Coal Mining Projects

15:50 - 16:10: Dr. Thanh-Hai Pham (HUMG): Technology for rare earth ore
beneficiation in Viethnam

16:10 - 16:30: Prof. Pipat Laowattanabandit (Chulalongkorn University): Retaining
structures using gabion system: case examples to be applied further in mining
engineering projects

16:30 — 16:50: Prof. Na Jia (UoR): Multilateral Wells for Enhanced and Low-Impact
Solution Mining

16:50 - 17:00: Questions and Answers

17:00-17:15: Wrap-ups and Conclusion
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Geomorphic Assessment of Weathering Intensity and lts-
Implications for Rare Earth Element Exploratlon in Nﬂrthwesterrr;




o Introduction
o Methodology
* Erosional rate from fluvial shear stress
* River profiles and normalized steepness index
o Result
o Discussion
* Distribution of active faults in the study area
» Tectonic implication for north Central Vietnam

o Conclusion



The Many Uses of Rare Earths

Electronics

-Display phosphors
(CRT, PDP, LCD)
-Medical imaging

-Polishing compounds
-Optical glass

-UV resistant glass
-Thermal control

-Petroleum refining
-Chemical processing
-Catalytic converter
-Diesel additives

-Industrial pollution phosphors mirrors
-Lasers -Colorizers/
scrubber ; y 3
- -Fiber optics Decolorizers

Catalysts

. -Optical tempera- Glass

ture sensors

Rare Earths
-Capacitors
-Sensors
& -Colorants
N -Scintillators
Other ,
-Water Treatment Ceramics
-Flourescent lighting ‘
-Pigments
-Fertilizer
-Medical tracers
-Coatings -Anti-lock brake system
Magnets -Automotive parts Metal A“O)’S
-Motors -Communication systems -Hydrogen storage (NIMH
-Disc drives & disk drive  “Electric drive & propulsion batteries, Fuel cells)
motors -Frictionless bearings -Steel
-Power generation -Magnetic storage disk -Lighter flints
-Actuators -Microwave power tubes -Aluminum/ Magnesium
-MRI -Magnetostrictive alloys -Superalloys

(https://www.jxscmachine.com/new/whats-rare-earth-elements-minerals-uses/)
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https://www.samso.com.au/post/rare-earth-elements-what-it-could-mean-for-venture-minerals-limited
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v'Geomorphic analysis: river profile analysis -

normalized steepness index (k.,)

> Erosional rate from fluvial shear stress



Introduction

o Topographic evolution depends strongly on erosion, deposition and faulting

normal faulting

river channel

Chang et al., 2010

topographic profile P |

»New detailed geomorphic analyses of the river network for characterizing
deformation patterns in this area



Elevation

Log Slope

Unperturbed ‘concave-up'river

Steepness index?

Vertical-step Knickpoint

Slope-break Knickpoint

(Affter Wobus et al., 2006 )

Debirs, Dams, Lithological

c c
o ©
- ]
e g
@ <
(NN} (NN}
A. C. : E. :
Downstream distance Downstream distance Downstream distance
[F] ° 7] 000O0g '
Ooo:goo Q °t"""°l:‘l° g Q ooo ks:o
PoC S A %05 0 A %o oTE "o,
H 81. Oq% 8., d' o o
S °, . S °.
[+] H [+]
%o %
B, ° D. ° F ,
Log Area Log Area Log Area

Tectonic origin

Vol ' .
COlItdCL




Steepness index (Ks) of river

o Steepness index: A dynamic equilibrium between the uplift of local rock and
erodibility of river (the rates of material supply and the rates of removal)

Based on power-law function of contributing drainage area,

S: channel slope

S — kSA—ﬁ A: drainage area

0 as the concavity index

A Equilibrium Profiles: Concavity Index
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Erosion Rate Estimation from Fluvial Shear Stress Ye et al. (2022)

@ Fluvial Shear Stress (t)

Inputs: water density, gravity, channel slope, discharge, channel width
Discharge (Q): estimated from drainage area x annual precipitation
Relationship: Power-law Q ~ A®m - P"n

@ Shields Stress (t*) — Non-dimensional

e Convert t = t* (dimensionless Shields stress)
e t* is linearly related to erosion rate
e Critical threshold: t*c = 0.03 (erosion begins above this)

Core Equation

i = K(t* - t™c)

i = Erosion rate at location i

K = Erodibility coefficient

t* = Shields stress (dimensionless)
t*c = Critical Shields stress (~0.03)

@ Spatial Calculation Workflow

DEM / Precip 9 Compute 9 Apply Erosion

Input T>T* Equation Rate Map

Reference: Ye et al. (2022) - Fluvial Geomorphology & Erosion Modeling



Normalized steepness index values
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D Erosional rate from fluvial shear stress
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o Geomorphic analyses of the Da River region show that high k., values
and elevated erosion rates are predominantly concentrated in the
upstream area, on the northwestern side of the Dien Bien Phu Fault.
This spatial correspondence likely reflects zones of intensified
weathering processes in the upstream region.

o Enhanced weathering may accelerate the breakdown of REE-bearing
minerals and increase the leaching and transport of rare earth elements
(REEs), thereby limiting their local accumulation. Consequently, areas
characterized by high k_, values and strong erosion are likely to have
relatively low potential for REE enrichment. These results provide a first
insight on spatial distribution of REE potential in northwestern Vietnam.



BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM

TRUONG PAI HQC MO - PIA CHAT Poc lap - Tu do - Hanh phiic
86:  G42/Qb-MPC Ha Ngi, ngay 44 thdng3 ndm 2026
QUYET PINH

V& viée té chirc Hoi thio quéc té Sustainable Critical Mineral Resource Development
for Energy Transition (ISCMRDET 2026)

HIEU TRUONG TRUONG DPAI HQC MO - PIA CHAT
Can cir Ludt Gido duc dai hoc ngay 10/12/2025;

Cdn cir Lugt Khoa hoc, Cong nghé va Doi méi sdng tao s6 93/2025/QH ngay
27/6/2025 va Nghi dinh so } 265/2025/NP-CP cua Chinh phi quy dinh chi tiét va hwdéng dan
thi hanh mét sé diéu cua Ludt Khoa hoc, Cong nghé va Péi méi sdng tao Vvé tai chinh va
dau tw trong khoa hoc, cong nghé va déi méi sang tao,

Cén cir Thong tu s6 07/2009/TTLT- BGD&DT-BNV ngay 15/4/2009 cua By Gido
duc & Dao tao va Bo Nji vu vé viéc hudmg dan thuc hién quyén tw chi, tw chiu trach nhiém
va thuc hién nhiém vy, t6 chicc by mdy, bién ché dsi véi dom vi sw nghiép cong ldp gido duc
va dao tqo,

Can cir Quyét dinh sé 1970/QD-MDC ngay 29/8/2025 cia Hiéu trudng Truong
Bai hoc Mo - Dia chdt vé viéc ban hanh Quy dinh quan Iy cdc hoat dong hop tdc quoc
té ciia Truong Pai hoc M6 - Pia chat;

Can cu Quyet dinh s6 2311/0P-MPC ngay 25/12/2023 cua Hiéu truong Truong
Dai hoc M6 - Dia chdt vé viéc ban hanh Quy dinh vé quan Iy hoat dong Khoa hoc va Cong
nghé cua Truong Pai hoc Mo - Dia chat;

Can cu Quyet dinh s6 1336/0P-MPC ngay 27/9/2024 cia Hi¢u truong Truong Dai
hoc M6 - Dia chat vé viéc ban hanh Quy dinh 16 chirc su kién cua Truong Pai hoc Mo -
Dia chat;

Theo dé nghi ciia Truong phong Hop tdc quoc té,

QUYET PINH:

Pidu 1. Td chic Hoi thao qudc té Sustainable Critical Mineral Resource

Development for Energy Transition ISCMRDET 2026) tai Viét Nam vao ngay 20/4/2026.

Piéu 2. Thanh 18p Ban Té chirc Hoi thao quéc té Sustainable Critical Mineral
Resource Development for Energy Transition (ISCMRDET 2026) gdm cac thanh vién c6
tén trong danh sach kém theo.

Piéu 3 Ban T4 chirc Hoi thao ¢6 nhiém vu chuén bi ndi dung, chuong trinh, td chirc
Hoi thao qudc té Sustainable Crltlcal Mineral Resource Development for Energy Transition
(ISCMRDET 2026) va nhiing vAn d@ tai chinh c6 lién quan trén co s& ké hoach dugc Hiéu
trudng phé duyét, tu giai tdn sau khi két thiic Hoi thao.

Pidu 4. Truong phong HTQT, KHCN, KHTC, TCCB; Trudng céc don vi ¢ lién
quan va céc thanh vién c6 tén trong danh sich kém theo chiu trach nhiém thi hanh quyét
dinh nay./.
Noi nhan:

-Nhu diéu4;
- Cac PHT (dé phoi hop chi dao);

- Luu: HCTH, HTQT, KHCN/.[,.&




NI N I S

DANH SACH BAN TO CHUC HQI THAO QUOC TE

SUSTAINAKEEGBITICAL MINERAL RESOURCE DEVELOPMENT

~FOR ENERGY TRANSITION (ISCMRDET 2026)
? thp Quyet cjgnh'so %2 /OD-MPC ngay 13 thang & ndm 2026
i 2 cua Hzeu }rwong Truong Pai hoc M6 - Dia chat)

1','.,“‘1 »

3 .!,T ran Thanf

e

(Ke

GS.
ban;
GS. Phillip Choi — Pai hoc Regina, Canada;

GS. Raman Paranjape — Pai hoc Regina, Canada;

PGS. TS B3 Ngoc Anh - Truong Pai hoc M6 - Dia chét;

PGS. TS Nguyén Thi Hoai Nga - Trudng Dai hoc M6 - Dia chét;
TS T6 Xuan Ban - Trudong Pai hoc M6 - Dia chit;

PGS. TS Pham Van Hoa - Trudong Pai hoc M¢ - Dia chét;

PGS. TS Ngd Xuén Thanh - Truong Pai hoc M6 - Dia chit;

TS Bui Vinh H4u - Trudng Pai hoc M6 - Dia chét;

— Hiéu trudng Trudng Dai hoc Mo - Pia chét — Truéng

10 TS Ng6 Thi Kim Chi - Truorng Pai hoc M6 - Pia chit;
11.PGS TS Nguyén Anh Tuén - Truong Pai hoc M6 - Dia chét;
12.PGS. TS Pham Vian Luén - Truong Dai hoc M6 - Dia chét.

(Danh séch gom cé 12 thanh vién)
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