
  

 

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

Hanoi University of Mining and Geology, Hanoi, Vietnam 

Celebration of the 70th 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, Vietnam 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 

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, Vietnam 

14:40 – 15:00: Questions and Answers 

15:00 – 15:30: Coffee break 

u Anh Dao (HUMG): Geomorphic Assessment of Weathering 
Intensity and Its Implications for Rare Earth Element Exploration in Northwestern 
Vietnam

13:40 –    14:00:  V.
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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 Vietnam 

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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Outline
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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



(https://www.jxscmachine.com/new/whats-rare-earth-elements-minerals-uses/)

Introductuon



https://www.samso.com.au/post/rare-earth-elements-what-it-could-mean-for-venture-minerals-limited

Introductuon



(Dinh et al., 2025)



✓Geomorphic analysis: river profile analysis - 
normalized steepness index (ksn)

➢Erosional rate from fluvial shear stress

6

Method



Introduction

o Topographic evolution depends strongly on erosion, deposition and faulting

Chang et al., 2010 

➢New detailed geomorphic analyses of the river network for characterizing 
deformation patterns in this area 
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Steepness index?

(Affter Wobus et al., 2006 )
Debirs, Dams, Lithological 
Contact 

Tectonic origin 
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Method



Steepness index (Ks) of river 
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S: channel slope  
A: drainage area
θ as the concavity index  

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, Wobus et al. (2006): 

Method

This study, θ =0.45
→ Normalized steepness index (ksn)



Erosion Rate Estimation from Fluvial Shear Stress Ye et al. (2022)

① Fluvial Shear Stress (τ)

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

② Shields Stress (τ*) — Non-dimensional

• Convert τ → τ* (dimensionless Shields stress)
• τ* is linearly related to erosion rate
• Critical threshold: τ*c ≈ 0.03 (erosion begins above this)

Core Equation

i = K (τ* − τ*c)
i  =  Erosion rate at location i

K  =  Erodibility coefficient

τ*  =  Shields stress (dimensionless)

τ*c  =  Critical Shields stress (~0.03)

③ Spatial Calculation Workflow

DEM / Precip
Input →

Compute
τ → τ* →

Apply
Equation →

Erosion
Rate Map

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

Method



Normalized steepness index values
Results



Erosional rate from fluvial shear stress
Results



Disscusion



Discussion









o Geomorphic analyses of the Da River region show that high ksn 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 ksn 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. 

Conclusion
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e0 crAo DUC vA DAo rAo
rRr.IoNG DAI HQC Mo - D1a cuAr

sd: QlLpo-MDC Hd N|i, 
"Sdy 

46 thdng], ndm 2026

QUYET DINH
Vd viQc t6 chfc HQi thfro qudc t6 Sustainable Critical Mineral Resource Development

for Energy Transition (ISCMRDET 2026)

HIEU TRIIONG TRUONG DAI HgC MO - EIA CHAr

Cdn cu Luqt Gido duc dqi hpc ngdy 10/12/2025;

Cdn cdr Luqt Khoa hgc, C6ng nghQ vd D6i moi sdng tao tti SS.ZOZS/QH ngay

27/6/2025 vd Nghi dlnh s6 265/2025/ND-CP cila Chinh phfi quy dinh chi ti€t ud huong ddn

thi hdnh m1t si iiiu ctia LuQt Khoa hgc, C6ng nghQ vd piii mOi sdng tqo vi tdi chinh vd

ddu tu trong khoa hoc, c6ng nghA vd d6t moi sdng tqo;

cdn cu Th6ng tu s6 07/2009/TTLT-BGD&DT-BNV ng\t I]/!/2009 c{ta B0 Gido

duc & Ddo tso vd B0 N|i uu vi viQc hudng ddn yhwg hiQn quy€n try chil, tw chiu trdch nhi€m

vd thuc hi€n nhiem vq, t6 chuc bQ mdy, bi|n chA d6i v6i don vi sU nghiQp cdng lQp gido dvc

vd ddo tqo;

Cdn cu QuyAt dinh s6 1970/QD-MDC ngdy 29/8/2025 cila Hi€u truong Tradng

Dqi hoc Md - Dia chiit vi viQc ban hdnh Quy dinh qudn ly cdc hoqt dQng hqp tdc qu6c

il! cila Trudng Eqi hlc M6 - Dia chiit;

Cdn cu QuyAt dlnh sii ZStttgO-MDC ngdy.25/12/2023 cila HiQu traong Trudng

Dqi hpc Md - Dia chiit vi viQc ban hdnh Quy dinh vA qudn li, hoqt dQng Khoa hoc vd C6ng

nghQ c{ra Trudng Dgi hpc Mo - Dia chrit;

Cdn ca QuyAt dinh s6 1336/QD-MDC ngdy 27/9/2024 cfia HiQu trwctng Tradng Dqi

hoc Md - Eia ,7iit ui vi€c ban hdnh Quy dinh t6 chuc sw ki€n cfia Traong Dqi hoc Mo -

Dia chdt;

Theo di ngh! ctta Truong phdng Hqp tdc qu6c td,

QUYET DINII:
Didu 1. T6 chric HOi th6o qu6c t6 Sustainable Critical Mineral Resource

Development for Energy Transition (ISCMRDET 2026) tai Vipt Nam vho ngiry 201412026'

Di6u 2. Thenh lQp Ban T6 chftc HQi th6o quOc tti Sustainable Critical Mineral

Resource Development for Energy Transition (ISCMRDET 2026) gdm c5c thdnh viOn c6

t6n trong danh s6ch kdm theo.

Dieu 3. Ban T6 chirc HQi th6o c6 nhiQm vr,i chu6n bi nQi dung, chucrng trinh, t6 chric

HQi th6o qu6c tt5 Sustainable Critical Mineral Resource Development for Energy Transition

(ISCMRDET 2026) vd nhirng v6n d0 tdi chinh c6 1i6n quan tr6n co sd kti hoach dugc Hieu

truong phO duyQt, tg giii t6n sau thi ktit thric HQi th6o.

Diiiu 4. Truong phdng HTQT, KHCN, KHTC, TCCB; Trucrng c6c don vt c6 li0n

quan vdr c6c thdnh vi6n c6 tOn trong danh s6ch kdm theo chiu tr6ch nhiqm thi hdnh quy6t

dlnh nay./.

Noi nhQn:
- Nhu <li6u 4;

- C6c PHT (dC phOi hqp chi d4o);
- Luu: HCTH, HTQT, KIlCNry

CQNG HOA XA HgI CHU NGHia Vryr NAM
OOc mp - fu Ao - Uann P

GlilSffii,nf,fulrgfii



DANH sAcH BAN To cHlrc ugI ruAo euoc rr
L MINERAL RESOURCE DEVELOPMENT

1. GS.

ban;

2. GS. Phillip Choi - Eai hqc Regina, Canada;

3. GS. Raman Paranjape - E4i hgc Regina, Canada;

4. PGS. TS E6 Ngq. Anh - Truong Dpi hgc Mo - Dia ch6t;

5. PGS. TS Nguy6n Thi Hodi Nga - Trulng Epi hgc Mo - Dia ch6t;

6. TS TO Xudn BAn - Trulng Dai hqc M6 - Dia ch6t;

7. PGS. TS Ph4m VIn Hda - Trudng Dpi hgc Mo - Dia ch6U

8. PGS. TS Ng6 Xudn Thdnh - Trucrng Eai hgc Mo - Dia ch6t;
g. TS Bti Vinh HOu - Trulng Dpi hqc M6 - Dia ch6t;

10.TS NgO ThiKim Chi - Trulng Dai hqc M6 - Dia ch6t;

1 1. PGS TS Nguy6n Anh Tu6n - Trudng Dpi hsc M6 - Eia ch6t;

12. PGS. TS Ph4m V[n Lupn - Trudng Dai hqc M6 - Dia ch6t.

(Danh sdch g6m co l2 thdnh vi\n)

.,rfion ffr(bBcv TRANSITIoN (ISCMRDET 2026)

rrrie,ry,#*,*i!:"^!19:*?::f :!"i:!::glndm2026ylhg_o,.gu!!!:*ry!t,y: -r71 u /gD-Milc ngay4S tnan$ i,l .t,':"J"l cilq.'Ifi4itru&ng Trudng Dqi h7c M6 - Dia chdt)

- HiQu tru&ng Trudng D4i hgc M6 - Dia ch6t - Tru&ng
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