S R TT

e —

Symposium

!
§
;r :

]
»

e g T—

Sponsored by

MITSUI MATSUSHIMA CO.,LTD.

KAJIMA FOUNDATION

YASHIMA ENVIRONMENT TECHNOLOGY FOUNDATION
ASSOCIATION FOR DISASTER PREVENTION RESEARCH

Assisted by .
%o? The Mining and Materials Processing Institute of Japan

MM

Supported by
Mining and Materials Processing Institute of Japan (MMLJ) Kyushu Branch
MMIJ-Division of Coal Mining Technology

© by CINEST



International Symposium on
Earth Science

and Technology 2019



s from Cooperative
ﬁlrﬁ‘ﬁggﬂnnal Network for Earth Sclence

and Technology (CINEST)

We are facing with global environmental
problems with problems on resources depletion
at behind. In particular, the rapid increases in
mineral resources and energy consumptions
have cast a shadow over the sustainability of
human activities. The CINEST was founded
in 2008 to enhance cooperative studies and
activities by young researchers and engineers,
because their boldly tackles must be keys and
absolute foundation to solve problems found on
the earth, especially in Asia and Africa. | would
like to emphasize to young researchers that
performing research “by hand” rather than "by
manual” may develop their potential to find new
solutions.

This international symposium started from 2008
cooperating with The JSPS International Training
Program during 2008 to 2012, and has been
supported by Mitsui-Matsushima Co., Ltd. from
2013. The important objective of the symposium
is strong networking of young researchers to
enhance international collaboration to solve both
of global and domestic problems on mineral
resource and environment.

Finally, | would like to sincerely thank all of the
organizations and participants, and believe the
symposium will provide fruitful successes for all.

Welcome to “International Symposium on Earth
Science and Engineering 2019.”
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Saturday, 7" of December, Field Trip
“Study Tour of Earthquake
in Kumamoto 2016”

(Registration is still apened)
8:50 Meset at the meeting place,
JR Hakata Statien (Chikushi ext.)

9:00 Depart from JR Hakata Station by bus
(One brief stop on the way)

11:00 - 12:00 Mashiki town, Kumamoto Pref.
(study tuar about the earthquake disaster,
Kamimashiki-gun, Kumamoto pref.)

12:50 - 13:50 Lunch in Josaien in Kumamoto Castle
(Kamimashiki-gun, Kumamoto pref.)
*Self-pay meal for lunch in here.

13:50 - 15:30 Kumamoto Castle
(Beautiful reconstruction of
the original castle,
Kumamotoa city, Kumamoto pref. )
(One brief stop on the way back)

17:30 Arrived at JR Hakata station




Opening Address, Kyuro Sasaki (Chair of CINEST)

Opening

plenary Lecture | by Ken

Time Table on 3" of Decemher

Room B
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9:00~9:05

o .

9:05-9:10

Address, K. E. Prakash (Chair of WCSEM)

9:10-9:45

-ichi Itakura, Chaired by Kyuro Sasaki

\

\

9:45~10:20
Plenary Lecturé Il by Amde M. Amde , Chaired by Alamuri Surya Narayana
-10:40 Coffee Break B |
| —— Technical Sessions e !
e
Room A ROOIIE Room €
10'40-12:00 10:40~12:00 10:40~12:00
Geothermal Waste Water Management Microbiological Technolow
Chaired by Chaired by Chaired by
Mitsuo Matsumoto Amde M. Amde Bharathi Prakash
Speakers: Speakers: Speakers:
Justus Maithya Sendy Dwiki Keishi Oyama
Alvin Kiprono Bett Waterman Sulistyana Bargawa Ryohei Nishi
Tumbu Lucas Boniface Abie Badhurahman Haruki Noguchi
Zhenyu Ma Shinji Matsumoto Diego M. Mendoza Flores
~13:20 Lunch, Organizing Committee of CINEST in Big Orange Restaurant
13:20~15:00 13:20-15:00 13:20~15:00
Economic Geology.  [Underground Mining & Tunneling|  Environment & Safety &
Chaired by Chaired by Economic
Kotaro Yonezu Ken-ichi Itakura Chaired by
Speakers: Speakers: Shinji Mastumoto
Hidaya Hassan Yoshio Udagawa Speakers:
Jacob Kaavera Ali Husain Taherdito Dewi Ayu Kusumaningsih
Yushi Sekiya Calvin Leonard Tamer Shubair
Hiroki Kinoshita Ganda M. Simangunsong Hidayatullah Sidiq
Tomiyuki Yamada Meng Fanfei Yosep Irsan
Fadhila Achmadi Rosyid
-15:20 Coffee Break
15i205d0:408 15:20-16:40 15:20~16:40
Mineralization Geology & Hydrogeology Geophysics |
| Chairedby Chaired by Chaired by
Arie Naftali Hawu Hede Thomas Tindell Tatsunori Tkeda
Speal.cer 5: Speakers: Speakers:
L .Yl.ll.lkl Tada Muhammad Dzulfikar Faruqi Ahmad.B Ahmad
i e%’s:uklstan Bolor-Erdene Bella Wijdani Sakina Avellyn Shinthya Sari
S:t' Pand;;r Aung Naoto Kugizaki Yosuke Kiyomoto
Jodacppne Arhananta Hao_ChEn__________,..-

16:40~18:00 Poster Session Core Time (South Foyer)

4________,.—0'

18:30~ Symposium Banquet in Big Sand Restaurant

il




Time Table on 6" of Decemher

[ Room A Room B Room C
SR .0:20512:00 : 10:20~12:00 10:20~12:00
Mmerql !’rocessmg Open-cut Mining Geophysics I
: Cl.'l:‘:_ured b‘)’ : Chaired by Chaired by
Hajime Miki Ganda M. Simangunsong Arata Kioka
Speakers: Speakers: Speakers:
- Mengmeng Wang Febrianti Tricahyani Hiroki Matsui
Shun.suke Imamura Oktarian W. Lusantono Liu Yuhan
Shmg.o Nakama Muhammad Alfiza Farhan Fernando Lawrens Hutapea
Aldiyansyah Tri Karian Ryosuke Matsuura
Solongo Enkhzaya Takahiro Shiomori Rezkia Dewi Andajani
~13:20 Lunch
; 13:20~15:00 13:20~14:40 13:20~15:00
- CO, & Underground Civil Engineering Mining & Geophysics
Chaired by Chaired by Chaired by
‘Nguele Ronald K. E. Prakash Sugeng Wahyudi
Speakers: Speakers: Speakers:
Yongjun Wang Ryota Ichinche Wahyud Parnadi
Kazuki Sawayama Kazumi Ryuo Nurbaiti Melistia Alhumadi
Masashige Shiga Vu Minh Chien Prasodo D. Prabandaru
Yutian Zhang Kohei Shiota Jianwei Cheng
Nuhindro Priagung Widodo Arie Naftali Hawu Hede
~15:20 Coffee Break
15:20~16:40 15:20~16:40
0Oil & CO, | Civil Engineering & Fluid Mechanics
, Chaired by { Chaired by
Nuhindro Priagung Widodo Hiroshi Takahashi
Speakers: Speakers:
Sovanborey Meakh Chea Monyneath
Samneang Chea Kento Akitaya
Tola Sreu Nurul Masyiah Rani
Vatana Mom Lu Tian
Room B
16:40-17:10
Awards Ceremony* & Closing Session

*MITSUI MATSUSHIMA AWARD” will be given to Best Papers, Best Presentations and
Best Posters at the Awards Ceremony




A-09

Relation between concentration of Sc¢ and Ni and
bedrock in Ni laterite deposit, Berong in Palawan

Island, Philippines

T. Yamada, K. Yonezu, lillian Aira S,
Gabo-Ratio, R. A. Santos, Marc Raymund

L. Zamora

35

Mineralogical study of chimney and mound sulfide ore

at the Gondo hydrothermal field in the Okinawa Trough

Yuuki Tada, Kotaro Yonezu, Thomas

Tindell, Shu-hei Totsuka, Akira Miyamoto,
Jun-Ichiro Ishibashi, Junichi Miyazaki, Ryo

Okumura, Yuto linuma, Koichij Takamiya

Geochemistry, Mineralization and Fluid Inclusion
Study of The Bayan-Uul Porphyry Cu-Au-Mo Deposit,

Central Mongolia

59

Bilegsaikhan Bolor-Erdene,  Kotaro

Yonczu, Akira Imai, Thomas Tingdel,

Jargalan Sereencn

| S—

63

Mineralization and Fluid Inclusion Microthermometry | Htet Sandar Aung, Kotaro Yonezu, Akira
A-12 |in EE3 Gold Prospect, Sagaing Region, Northern | Imai, Thomas Tindell, Koichiro Watanabe, 67
Myanmar May Thwe Aye
MINERALOGY AND GEOCHEMISTRY OF TAGUN | Sai PYAE SONE, Kotaro YONEZU,
A-13 | -KHIN-DAN GOLD MINERALIZATION AREA IN | AKIRA IMAIL Koichiro WATANABE, | 72
SLATE BELT OF CENTRAL MYANMAR Kenzo SANEMATSU
Environmental impact of amino acids on the stability of .
A-14 Mengmeng WANG, Keiko SASAKI 78
layered double hydroxides bearing "*SeQ,™
Novel ultrasonic-assisted modulated hydrothermal
synthesis of Zr-fumarate framework (MOF-801) for
) Shunsuke Imamura, Radheshyam Rama
A-15 | adsorption of antimonate in aqueous solutions: A 82
_ Pawar, Keiko Sasaki B
comparison study with conventional solvothermally
synthetic methods
ol Suppression of anionic pollutants released from fly ash | Shingo NAKAMA, Keiko SASAKI, s
by different Ca additives and its application to cement. | Ryoichi TAKAGI, Tadahiro KAWAHARA :
e Characterization and Flotation Separation of Bitumen Aldiyansyah, Bonita Dilasari, Ismi -
from Indonesian Asbuton Handayani
) Strontium ion (Sr**) separation from water using 05
: ditig 5
nanoscale zero valent iron-zeolite composite HmeRSHUDATE QRmsELIENES
—
Experimental ~ Study on  Correlation  Between Yongjun WANG, Xiaoming ZHANG
A-19 :
Spontaneous Combustion and Surface CO; Flux in | Hemeng ZHANG, Wei DONG, Kyuro 2
Abandoned Coal Mine Goaf SASAKI
| _—




“Leave tl i i « G N —— )
530 he Carbon in the Ground™: m-sitn combustion | Kazuki  Sawayama, Kewen Li, Roland -
by injecting air into abandoned shale reservoirs T 0
(udy cls of Hvdrats T 5 E== e e
i Study of Models of Hydration Foree to Calculate the | Masashipe Shiga, Masaatsu Aichi, Masao | 109
Wettabili "COS/Brine/Mineral @
cttability of COx/Brine/Mineral System Sorai, Hiromi Honda
e The influence of polymorphs of CaCO; on co,
"7 | mineralization Yutian Zhang, Takeshi Tsuji, Fei Jiang 5
A-23 Numerical Study of the Effeets of Interfacial Tension
- . : . Sovanbore : C
on Production of Foamy Oil by GO sitouniiiz ovanborey MEAKH, Chanmoly OR 118
S In-Situ Gelation, Characterization and Pore Blocking | Samncang Chea, Sasaki Kyuro, Ronald i
Performance In Heterogeneous Reservoir Nguele, Sugai Yuichi
45 Nanofluid Flooding for Enhanced Qil Recovery: Study | Tola Sreu, Kyuro Sasaki, Ronald Nguele, -
on lon Tracking of Produced Fluid Yuchi Sugai
- Alteration of Physical Properties of Heavy Crude oil in | Vatana Mom, Kyuro Sasaki, Ronald -
High Temperature Range by Adding Fine Particles Nguele, Yuichi Sugai
Performance of Open Fly Ash Channel: Result of | Sendy Dwiki, Rudy Sayoga Gautama,
B-01 | Laboratory Study Ginting Jalu Kusuma, Mohammad Salman | 136
Said
Study of Wetland for Management of Acid Mine | Waterman Sulistyana Bargawa, Untung
B-02 |Drainage on the Porphyry Copper-Gold Mine in | Sukamto, Muhammad Nurcholis, Maharani | 142
Indonesia Rindu Widara, Agus Panca Adi Sucahyo
Geochemical Characterization of Rare Earth Elements | Abie  Badhurahman, Rudy  Sayoga e
B-03 . -
(REE) in Acid Mine Drainage from Coal Mine Gautama, Ginting Jalu Kusuma
Application of Isotope Methods for Identifying
B-04 | Groundwater Flow Paths into Closed Mine Sites in | S. Matsumoto, M. Ono, 1. Machida 152
Japan
Analysis on the Geological Factors  and
B-05 | Countermeasures of Geological Risk Events in | Yoshio UDAGAWA 156
Mountain Tunnel
Study of Ground Reaction Curve (GRC) In|Ali Husain TAHERDITO, Nuhindro
Non-Circular Shallow Twin Tunnels Using Finite | Priangung  WIDODO,  Simon  Heru -
e Element Methods and Convergent Measurement | PRASETYA, Budi SULISTIANTO, Made
Results Astawa RAI

— iii —




- &F;l—" :ml]':d;,l.m“m] Mining | Calvin Leonard, Simon Heru Prassetyq, j
seability Analysis of Sill Pillar ;
” Stability Analysis ‘, ieal Methods Ganda Marihot Simangunsong 168
B-07 1 G ublevel Stoping with Analytical Mc )
Su — I
i Designing a Drill-and-Blast Tunnel Excavation Methud Ganda M. Simangunsong,  Simon .
B-08 |0 Minimize Vibration Tmpact on  the M Prassetyo, Jordi Fatah 174
Structures i e
— —__—_—‘—'—‘——
EST—— . . . kashi J . h\_'
Subsidence Caleulation Model of Different Zone afier Meng  Fanfei, Takashi Sasaoka, Higey;
B . . shimadz kihi H )
1B3-09 | Mining Based on Optical Fiber Sensor Shimada, - Akihiro  Hamanaka, Sugeng 173
Wahyudi, Piao Chunde
. . r \
Geochemistry and  Petrography Characleristics o Muhammad  Dzulfikar  Farugj, Faisha]
. - ; s Deposit in Belitun
B-10 Magmatic Rare Earth Elements Deposit in 8 Arkhanuddin, Natalia Aritonang, Angga 183
Island with Special Reference to S-type Tanjungpandan Widya Yogatama, Sutarto
Granite
* . - . h—-——‘—-‘
First Step of Gold Mining Exploration To Discovery: | Bella Wijdani Sakina, Zulfahmi Roskha,
B-11 | Determining Area of Prospect by Intersection of GIS & | Trifatama Rahmalia, Abdul Bari, Brontg 19]
Geology Information Sutopo
i _-—'—*—-.
Characteristic of Gold Mineralization of the Santoy | Naoto Kugizaki, Kotaro Yonezu, Akira
B-12 | Vein, Sangilo Mine, Baguio Mineral District, | Imai, Jillian Aira S. Gabo-Ratio, Eric . 197
Philippines Andal
T
Geometry of Paleovolcanic Area Groundwater Basin Arhananta, Avellyn Shinthya Sari Ad:
try yn ya San, Aditya
System Based On Geoelectric & Geological Data in Rizky Wibowo, Agung Prayoga, Suko
B-13 | Wediombo beach and Surrounding, Gunungkidul | Prakoso, Abdul Aziz Makarim, Haikal | 20
Regency, Yogyakarta Province Fadhil Pamungkas, Anggita Mahyudani
Rkt, Favian AvilaRestiko
Analysis of Physical and Mechanical Rock Properties
i Based on Geological Domain in the Nickel Laterite | Febrianti Tricahyani, Riko Ardiansyah,
- _ 205
Zones at PT Antam Tbk Site Pomalaa, Southeast Barlian Dwinagara
Sulawesi
An  Evaluation of Excavatability  Criteria for | Oktarian W. Lusantono, Prasodo D.
B-15 | Sedimentary Rocks: A Correlation from Mechanical | Prabandaru, Shofa R. Haq, Barlian| 210
Properties Dwinagara
R B
PROBABILISTIC OF PLANE FAILURE USING
B1g | TONTE  CARLO  SIMULATION IN  SLOPE | Muhammad Alfiza Farhan, Made Asiava 216
STABILITY ANALYSIS WITH LIMIT | Rai
EQUILIBRIUM METHOD =asll

_iv_



Overburden Dump Stability in Coal Open Pit Mine

B-17 Tri Karian, Budi Sulistianto, Ginting Jalu 53
rith Weak Coal-Beari ;
with Weak Coal-Bearing Stratn Kisima
Effect of Firing Pattern on the Size Distribution of | Takahiro SHIOMORI, Takashi SASAOKA,
B-18 | Rock Fragmentation in Open Pit Mine Sugeng WAHIYUDI, Akihiro | 228
HAMANAKA, ideki SHIMADA
Fundamental Study on Recycling of Returned Concrete
g ol : Ryota ICHINOHE, Tomoaki SATOMI,
B-19 |as Ground Materials: Strength Propertics of Madified y ! omoa 213
Soils Produced from Returned Conerele SCEaT
3 Experimental Evaluation of Shear Strength Parameters | Kazumi  RYUO, Haruka  KUBOTA -
of Fiber-Cement-Stabilized Soil Tomoaki SATOMI, Hiroshi TAKAHASHI
Study on Soft Soil Reinforcement by Liquefied . & Bt
. 4 . Vu Minh CHIEN, Tomoaki MI,
B-21 | Stabilized Soil Method using Paper Sludge Ash based 244
Geopolymer Hiroshi TAKAHASHI
Experimental Investigation of Effect of Gravel Content ) o O
. x Kohei SHIOTA, omoaki .
B-22 | on Soil Failure Process and Excavating Force during - 250
) . Hiroshi TAKAHA
Soil Excavation by Bucket o
Quality improvement of Cambodian ceramic using
B-23 | Kandal clay incorporating with rock dust for ceramic | Chea Monyneath, Bun Kim Ngun 255
brick
Revisiting the Method of Groundwater Flux Estimation
from Underground Temperature Profile Considering the o
B-24 Kento Akitaya, Masaatsu Aichi 261
Joule-Thomson Effect and - Gravitational Potential
Energy Dissipation
Spatial-Temporal Analysis of Landscape Ecological | Nurul Masyiah Rani HARUSI, Yasuhiro
B-25 | Connectivity Changes in Makassar City MITANI, Yuki OKAJIMA, Hisatoshi| 266
TANIGUCHI
Relationship between land use changes during [Lu TIAN, Yasuhiro MITANI, Yuki
B-26 | 1900-2014 and Kyushu heavy rain disaster in 2017 OKAJIMA,  Satoru KIMURA, Taiga| 273
TABUCHI
Comparison on the Catalytic Mechanism of Activated | Keishi Oyama, Kyohei Takamatsu, Hajime -
G0l Carbon in Bioleaching of Chalcopyrite and Enargite Miki, Keiko Sasaki, Naoko Okibe
ot . : i i i antisak ANUKIT,
o Synergistic effects of biogenic manganese oxide and | Ryohei NISHI, Santisak KITI 555

Mn(I)-oxidizing bacteria on the oxidation of arsenite

Kohei Nonaka, Naoko OKIBE




5 cdizinge i anisms for
FC o Importance of sulfur oxidizing microorganisms 1o Haruki NOGUCHI, Naoko OKIBE -
i chalcopyrite bioleaching with saline water
—
Sequential Bio-treatment of Carbonaccous Silver Ore Diego M. Mendoza  Flores, Kojo T,
C-04 Konadu, Ryotaro Sakai and Keiko Sasakij 286
. . _~‘—‘_‘—H
Environmental Impact of Au Artisanal Mining on | Dewi  Ayu  Kusumaningsih,  Barlian
C-05 ) : . ’ 290
Plampang River, Yogyakarta, Indonesia Dwinagara, Shofa Rijalul Haq
"
Heavy metal removal from aqueous solution using | Selongo Enkhzaya, Koichiro  Shiomori, %
C-06 7
Na;,S treated sheep wool at different concentration Bolormaa Oyuntsctseg
D
o How Does Organizational Culture Support Company Yosep Irsana, Yoshiyuki Matsuura 0]
Safety Performance, Evidence from Indonesia
 E—
B Outliers Treatment in the Grade Determination for | Hidayatullah Sidiq, Aldin Ardian, Shofa -
-08 .
Economic Feasibility (Case Study: Limestone Mining) | Rijalul Haq
Economic Valuation of Mining Project Using Fuzzy | Fadhila Achmadi ROSYID, Arjo Prawoto
C-09 |Real Option Method: Case Study of Underground Gold | Wibowo, Sari Uly SIBARANI, Lilik Eko | 312
Mine WIDODO, Mohamad Nur HERIAWAN
Automatic Interpretation of Nankai Trough Seismic
C-10 Ahmad.B Ahmad, Takeshi Tsuji 318
Data Using Convolutional Neural Networks (CNNs)
SLOPE CONSERVATION IN GUCI GEOTHERMAL
Avellyn Shinthya Sari, Arhananta, Anggita
_— AREA, SLAMET MOUNTAIN, CENTRAL JAVA,
E Mahyudani Rk, Sari Bahagiarti 2
INDONESIA BASED ON GEOLOGY AND| i, Bl {322
Ki d
GEOPHYSICAL DATA s
s Development of Magnetotelluric 1-D Sparse Inversion | Yosuke Kiyomoto, Hideki Mizunaga,
328
Toshiaki Tanaka
The research on th icati i S
i3 n the application of Hilbert-Huang | Hao Chen, Hideki Mizunaga, Toshiaki 5
Transformation to time series magnetotelluric data Tanaka ' .
Tl Potential Assessment of Gas hydrate and Free gas| '
reservoir in Kumano Basin, Japan Hiroki Matsui, Takeshi Tsuji 336
T Fault detection using pre-trained Convolutional Neural .
Networks by synthetic seismic data Liu Yuhan, Takeshi Tsuji 340
I
Development of quasi-real time monitoring system of
. -y ’ - Fernando L . i
C-16 | spatial seismic velocity variation on Kyushu Island 0 awrens Hutapea, Takeshi Tsuji, 346
X . . and Tatsunori Ikeda
using ambient noise
_._____/
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C-17 Analysis of Seismic Waves from Continuous and | Ryosuke  Matsuura,  Tatsunori  Ikeda, 350
Controlled Scismic Signal System in Kyushu Area Takeshi Tsuji
Impact of Seasonal Rainfall on Crustal Pore Pressure: | Rezkin Dewi Andajani, ‘Takeshi  Tsuji,
C-18 | Insight from Monitoring of Seismic Velocity Changes | Tatsunori — Tkeda,  Fernando  Lawrens | 354
Tutapea
& Water content delincation using Ground-Penctrating | Wahyudi W, Parnadi, Djoko Santoso, Warsa 158
Radar Q Tomography Wiitsa '
Comparison of the Deformation Characteristics of
i Nurbaiti istia Akhmadi, Ridho Kres
C-20 | Lowwall on Pit C2 and Pit 7 West Based On Radar urbaiti Melistia Akhmadi, Ridho Kresna 363
Monitoring Data — PT Berau Coal BT
An Analysis of Materials Adhesivity Level on | Prasodo D. Prabandaru, Tubagus Hendarto,
C-21 | Excavator’s Bucket in Open Pit Coal Mining Oktarian ~ W.  Lusantono,  Barlian| 368
Dwinagara, Shofa Rijalul Haq
Analyses of Seasonal Temperature Difference in
C-22 . ) Jianwei Cheng 374
Underground Surrounding Rocks - Field Verifications
Visible-Shortwave . Infrared Reflectance Spectroscopy | Arie Naftali Hawu Hede, Yogi Prianata,
C-23 |Features of Samples from Mamuju, Indonesia | Syafrizal, Mohamad Nur Heriawan, Heri | 380
Containing Radioactive Minerals Syaeful
Coal Geology and Coal Depositional Environtmental of | Basuki RAHMAD, Sugeng RAHARIO,
P-01 |Keban Area, Lahat Sub-District, South Sumatera, | EDIYANTO, Fadhil ZUHDI, Indra| 384
Indonesia DARMAWAN
The Affect Coal Facies to the Adsorption of Methane
Sugeng, Sari BAHAGIARTI, Heru
P-02 | Gas in Coal of Tanjung Formation at Arangalus Area, 389
SIGIT PURWANTO, Basuki RAHMAD
South Kalimantan Province, Indonesia
Numerical Analysis on Retained — GOAF Side — Gate | Harry KUSUMA, Takashi SASAOKA,
Road in a Weak Rock Properties of Longwall Coal | Hideki SHIMADA, Akihiro ”
P-03
Mine HAMANAKA, Pisith MAO, Sugeng
WAHYUDI
Preliminary Study of Mine Closure for Underground | Cho Thae Oo, Takashi SASAOKA, Hideki
SHIMADA, Akihiro HAMAKA, Sugeng | 400

P-04

Mines in Myanmar

WAHYUDI, Tun Naing

— vii —




B i
i z :khbold, Hideki  Shimada, ﬁ
Tnvestigation on Slope Stability of Internal Dump of the | Bilzut® Enkhbo - k
ot gasaoka, ihiro amanaka,
P-05 | “Baganuur” Open Pit Mine in Mongolia Takashi ,sqqula 404
Supent Wahyudi
I ""7—‘_‘—'—4—_'——‘_‘_‘_“—-—.
Numerical Study on Rock-Breaking liffect of Shicld Cheng-long (U10: Xin Zhou, Qing Yu, it
or 114 . 7
P-06 | Hob in Contact Surface of Upper Soft and Lower Tard {ideki Shimada
Strata B g
Design of Contiguous Pile Wall and Lateral Supporting Tongsan LANN, Chandoeun ENG, Vuthy .
ang rion, 3
P-07 | System for Decp Excavation at Chray Changva Reglon: | ORNG
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The Affect Coal Facies to The Adsorption of Methane Gas in Coal of
Tanjung Formation at Arang Alus Area , South Kalimantan Province
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Abstract

Tanjung Formation is an Eocene - Oligocene coal carrier formation. This formation is stratigraphically situated
above the bedrock of Pratersier age. The location of this formation is in Binuang area, South Kalimantan,
Indonesia.

The method of research by taking the Channel sampling from seam A (upper), B, C, and D (bottom) . Laboratory
analysis is done in the form of coal petrography analysis and adsorption test.

Based on facies interpretation with the Tissue Preservation Index (TPI) - Gelification Index (GI) method, seam
A, B, and D coal depositional environment in fen stage and seam C coal is in the depositional environment at the
stage of wet forest swamp.

Based on the analysis of gas adsorption shows from the lower coal seam to upper with the range 412 — 674 SCF
/ Ton. The upper coal seam A, B, and D of the small gas adsorption while at the coal seam C is large gas
adsorption. The difference in depositional environment affects the absorption of coal methane gas.

Key word : TPI, GI, GWI,VI, adsorption, coal facies, Tanjung Formation



INTRODUCTION

The Barito Basin in South Kalimantan province
has several thick and widespread coal seams,One of
the area that the coal currently being explored is
Arang Alus area. The Arang Alus area is an area
where the coal carrier formation is exposed. Coal
outcrops include the Eocene Tanjung Formation
(Heryanto,2009). Coal in the Barito basin is
currently exploring the potential of coal methane gas
(GMB). Based on hypothetical calculations, the
volume of coal methane gas is quite large, namely
101 TCF [Steven and Hadiyanto,2004)]. The volume
of coal methane gas is influenced by the ability to
absorb methane gas in each different coal layer. The
physical properties of coal influence the difference
in adsorption of methane gas; one of the physical
properties is maceral. The composition of maceral
can be used to determine the environment in which
peat is obtained (facies) (Diessel, 1986, Zhao et al,
2017). The depositional environment (facies) of coal
resulting from maceral observations has been used
since 1950 (Han et al,1996). The environment of
deposition of peat can be seen from the coal maceral
composition (Diessel, 1986). Determination of coal
facies from coal mineral composition can be done by
using the Gelification Index (GI) diagram - Tissue
Preservation Index (TPI) (Diessel, 1986) and the
Ground Water Index (GWI) diagram - Vegetation
Index (V1) (Calder et al,1991) which is very popular
and has been applied to coal formed in the delta
environment. There is a close relationship between
facies of coal in the delta environment with a small
amount of adsorption of coal methane gas (Zhao et
al, 2017).

Adsorption of methane gas formed during the
coalification process will be absorbed in the coal
micropore. The adsorption capability of coal
methane gas is related to the physical properties of
coal, including coal mineral and rank are essential
factors in evaluating CBM (Dai et al, 2007). Coal
facies built by maceral composition and coal
structure are closely related to gas adsorption
characteristics.

Calculation of gas adsorption by theoretical using
the Langmuir equation (Dai et al, 2007).

Based on the above reasons, a more detailed
assessment is needed in coal methane gas
exploration. This study aims to determine the
relationship of coal facies to the adsorption behavior
of coal methane gas. This research was conducted to
assess the condition of coal facies in absorbing
methane gas, coal quality, and finding solutions to
problems in methane gas exploration to be faster and
more efficient.

The research location is in Arang Alus area, Banjar

Regency, South Kalimantan Province, Indonesia.

SAMPLE AND METHOD

Primary data collected from the field data of four
sampling locations representing coal seam A, B, C,
and D. The sampling locations can be seen in the
following table (Tablel.)

Table 1 Location sampling coordinates

Seam Coals Meter East Meter North
A 294610 9638026
B 294612 9638039
C 294613 9638040
D 294620 9638085

Coal sample data is taken using the channel
sampling method from the top to the bottom of each
coal seam. Each coal seam correlated with wells at
coordinates  292858,693 meters East and

9638682,718 meters North (Fig.1).
Well

Depth (m) Measurement Section

PT. TAJ Pengaron
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Fig.1 Correlation well log with outcrop along with
number sampling

Subsequent samples were conducted laboratory tests
to determine coal masals and vitrinite reflectors
using the Craic Coal Microscope microscope. The
sample was also tested proximate to determine the
quality of coal



To determine coal facies using model of diagram
Diessel (1989) with Gelification Index (GI) and
Tissue Preservation Index (TPI) parameters. Other
parameters used to determine coal facies by knowing
the value of the Ground Water Index (GWI) and
Vegetation Index (VI), these values are then plotted
in a diagram made by Calder et al, 1991 modified by
Zhao, 2017

The adsorption isotherm test is carried out based
on the volumetric method to determine sorption
capacity as a function of pressure; the gas used is
methane gas (CH.) purity 99.9%.

The relationship of volume - pressure at a
certain temperature (sorption isotherm) can be used
to determine the gas storage capacity and estimate
the volume of released gas from the sample in line
with the decrease in reservoir pressure. In general,
the relationship between storage gas capacity and
pressure uses the Langmuir equation:

Gs = (VLP)/ (PL +P) 1)
Where: Gs = Storage gas capacity, m3/ton
P = Pressure, KPa
VL = Langmuir Volume Constant, m3 / ton
PL = Langmuir pressure constant, KPa

RESULT AND DISCUSSION

Based on the results of previous researchers the
depositional environment of the Tanjung Formation
is the lower delta plain and upper delta plain
transitions, the type of coal facies in the form of wet
forest swamp. Peatland plant composition is
dominated by woody plants and there are herbaceous
plants [Heryanto and Pangabean, 2013]. Based on
the Tissue Preservation Index (TPI) and Gelification
Index (GI) values in Table 2 which are then plotted
on the Diessel coal facies diagram (1986) it can be
interpreted that the coal seam C in the Tanjung
Formation was formed in the wet forest swamp
stadium depositional environment. Seam coal A, B,
and D are deposited in telmatic conditions with a
depositional environment at Fen stadium.

Based on the plot of the Ground Water Index (GWI)
and Vegetation Index (V1) in Table 2, then plotted in
diagram of the Calder et al, 1991 modified by Zhao
et al, 2017, Tanjung Formation coal facies can be
grouped into two types of coal facies:

a). Delta Plain Wet Forest Swamp: a mire formation
zone that is controlled by variations in surface water.
This facies is characterized by relatively moist coal

with a small percentage of herbaceous peat-filling
plants.

b). Delta Plain Fen: is a zone of peat
formation or mire which is controlled by the
percentage of transgression and regression. The
plants formed at this stage are herbaceous plants
which supply peat in wet conditions. Arborescent
plants are very rare at this stage and plant tissue
decomposes very strongly. Strong decomposition
will cause a reduction in micro pores.

At this stadium fen when flooding will cause
preservation of high organic sulfur which causes
high sulfur content (Han et al, 1996)

GWI and TPI are effective indicators in explaining
the evolution of peat in the study area. The coal
facies in the Tanjung Formation on the bottom coal
seam, in this case, seam D is the delta plain fen
facies, then the coal seam above sem sem is the delta
plain wet forest swamp facies, then the coal seam B
returns to the plain fen delta coal facies Coal Seam
A is the uppermost layer of the Tanjung Formation
deposited with coal facies at the delta plain fen
stage.

The process of transgression continues on seam A,
then there is seaweed, this is marked by the
formation of limestone Berai Formation which is
above the Tanjung Formation

Pratama and Amijaya (2015) state that there is a link
between the depositional environment and pyrite
minerals in Warukin coal, South Kalimantan. Pyrite
minerals formed are closely related to geotite
minerals carried by water currents (Suit, S.N. and
Arthur M.A, 2000). Pyrite (FeS2) is a mineral that
contributes greatly to the sulfur content in coal, or
better known as pyritic sulfur (Taylor et al, 2000)
Coal Seam C has a pyrite mineral value of 1.2% due
to the depositional environment that is in the delta
plain wet forest swamp facies in the telmatic zone.
The telmatic zone is a zone where peatlands are
controlled by variations in surface water (Diessel,
1986). In this zone when peat is formed, it is not
disturbed by the flowing water so that the mineral
pyrite is low.

Coal seam A, B, and D have pyrite values of 1.8 -
6%, (Table 2), because the coal deposition
environment is in the delta plain fen facies in the
limmo-telmatic zone. The limmo - telmatic zone is a
zone where peatlands are controlled by tides. The
magnitude of the value of pyrite minerals
characterizes the effect of the process of water
transition when peat formation takes plac



Table 2. Results of proximate, maceral, and calculation TPI, GI, GWI, and VI

Proximate Maceral
SC  Ash VM M FC Te Des TV TI TL Py TPI GI GWI VI
%Adb %Adb %Adb %A % % % % % %
A 256 4875 374 4495 266 434 70 282 0 18 111 293 003 079
B 1494 4526 251 3729 215 411 626 31 04 60 11 239 01 075
C 544 4316 3.7 477 46 29 75 238 0 12 236 322 002 172
D 2316 3802 291 3591 246 424 67 273 17 4 111 2772 0.06 0811

SC = Sample coal, VM = Volatile matter, M = Moisture, FC = Fix carbon, Te = Telocolinite
Des = Desmocolinit, TV = Total Vitrinite, Tl = Total Inertinite, TL = Total Liptinite, Py = Pyrite
TPI = Tissue Preservation Index, Gl =Gelification Index, GWI =Ground Water Index ,VI = Vegetation Index

Based on the adsorption analysis of methane gas
isotherm, the adsorption capacity of methane gas
in each sample can be seen in table 3

Table 3 Hasil Uji Adsorpsion of methane gas

Seam Adsorption
coals of methane PL VL
Scf/ton PSI SCF/Ton
A 308 1018 464
B 336 1072 466
C 450 2220 856
D 407 2230 884

According to Zhao et al., 2017 states that there is
a link between the adsorption of coal methane gas
and depositional environment (facies). Adsorption of
coal methane gas in different facies will cause
different gas uptake; this difference is strongly
influenced by peat-forming plants and different
water conditions. Arborescent plants will decrease in
percentage from delta plain wet forest swamp to
delta plain fen, while herbaceous plants in the delta
plain fen have a higher percentage, this is
characterized by greater maceral desmocolinite pada
seam C (Figure 2). Herbaceous plants will
experience decomposition resulting in micropores.
In the delta plain fen water conditions that increase,
this is indicated by the higher GWI values in coal
seam A,B, and D compared to the GWI values in
coal seam C. Changes in water conditions will also
cause changes in plant tissue, oxidation, and mineral

content. Adsorption of abundant methane gas if the
accumulation of peat and peat landfill is running fast
and the mineral content will occur a little in the
Upper Delta plan for wet forest swamp [Zhao,
2017]. Figure 2 shows the ash content and pyrite in
coal seam A, B, and D s relatively larger with coal
seam C. This shows that the seam A, B, and D were
deposited in the delta plain fen , based on Figure 2
shows that the adsorption value of coal methane gas
in coal seam A, B, and D is relatively smaller
compared to the coal seam C.

The adsorption of coal methane gas in the seam C
with coal facies in the delta plain wet forest swamp
is higher than the adsorption of methane gas in coal
facies of delta plain fen at coal seam A,B ,and D.
Coal rank has a positive influence on the
absorption of methane gas, and this show in Figure
6. Based on research by Li Ziwen et all, 2014
concluded that the rank of coal with Ro, max <1.0
Langmuir pressure decreases with an increase in
coal ratings marked by a large number of
micropores and the surface of the pore is broad so
that it increases the absorption of methane gas. The
relationship between Langmuir pressure and coal
rank in the study area has a positive correlation of
r2 = 0.877. The relationship shows that the higher
the Langmuir pressure, the higher the rank of coal
so that the absorption of methane gas will also
increase.
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Figure 2 The relations of maceral, proximate, TPI-GWI-TPI, adsorption of methane gas and coal facies in the

study area

CONCLUSION

Based on the GI-TPI and GWI-VI diagrams, coal
facies in the Tanjung Formation are delta plain wet
forest swamp and delta plain fen. Delta plain wet
forest swamp in coal of Tanjung Formation is at the
coal seam C, while at the coal seam A, B, and D of
the developing facies is delta plain fen. Coal facies
in the Tanjung Formation at the bottom develop in
delta plain fen , ts upper part (coal seam C)
develops a delta plain wet forest swamp, while at
the upper part develops facies delta plain fen . Based
on the absorption value of methane in each coal
facies changes. Absorption of methane gas in coal
facies in the delta plain wet forest swamp is large,
while the absorption of methane gas in delta plain
fen facies is small.

Changes in adsorption of methane gas in different
facies are due to different plant factors and changes
in water activity at the time of peat formation.

ACKNOWLEDGMENTS

carried out Due to the
assistanceship by the Institute of Research and
Community Service, Universitas Pembangunan
Nasional "Veteran" Yogyakarta and companies of
PT Tanjung Alam Raya for which the authors
expressed their gratitude.

The research was

REFERENCES

Heryanto, R., 2009., The depositional characteristics
and environment of the Tanjung Coal Formation in
the Binuang area and its surroundings, South
Kalimantan, Indonesian Geological Journal, Vol.4,
p. 239 — 252. *) in Bahasa

“Coalbed Methane
Society of

Stevens, S., Hadiyanto, 2004.,
Indicators and Basin Evaluation”,
Petroleum International

Diessel, C.F.K.,1986., Utility of coal petrology for
sequence stratigraphic analysis. Int.J, Coal Geol.70
(2-3), pp. 3- 34.

Zhao,L., Qin, Y., Cai, C., Xie, Y., Wang, G., Huang,
B., Xu, C., 2017., Control of coal facies to
adsorption — desorption divergence of coals : A case
from the Xiqu Drainage Area, Gujiao CBM Block,
North China, Int.J. Coal Geol.171, pp. 169-184.

Han, D.X., Ren, D.Y., Wang, Y.B., Jin, K.l., Mao,
H.l., Qin, Y.,1996., Coal Petrology of China. China
University of Mining and Technology Press.
Xuzhou, pp.218 (in Chinese with an English
Abstract).

Calder, J.H., Gibbing, M.R. and Mukhopadhyay,
P.K., 1991., Peat formation in a Westphalian B



piedmont setting, Cumberland Basin, Nova Scotia:
Implication for the maceral-based interpretation of
rheotropic and raised paleomires. Bull. de la Societe
Geologigue de France, v.162, pp.283-298.

Dai, S.F., Ren, D.Y., Li, S.S,, Zhao, L., Zhang, Y.,
2007., Coal facies evaluation on the main mainable
coal-bed in the Heidaigou Mine, Jungar coalfield,
Inner Mongolia northern China, Sci, China Ser. D
Earth Sci.50, p. 283 —298.

Pratama, D.A.P. and Amijaya, D.H., 2015., The
deposition environment of the Warukin Formation
coal is based on the organic petrographic analysis in
the Paringin area, Barito Basin, South Kalimantan
Proceedings, 8th Earthquake National Seminar,
Graha Sabha Pramana. *) in Bahasa

Suit, S.N. dan Arthur M.A., 2000., Sulfur diagenesis
and partitioning in Holocene Peru Shelf and upper
slope sediments, Chemical Geology, 163, 219-
234,2000.

Taylor, G.H., Teichmuller, M., Davis, A., Diessel,
C.F.K., Robert, P. dan Littke, R.,1998., Organic
Petrology. Berlin, Stuttgart: GebriiderBorntraeger






Symposium Banquet
on 8 of Dec.

Please get off the bus at the bus stop
“Kyudai Big Orange mae”

= Expresswa  wem UrbenEqressaay === main road eem R Lne === Subway === Nehig Tenjin-Omuta Line

@ Campuses as Center of Excellence(C.OE) () Existing Campuses to Be Relocated : B 10km
e e —

Access for |to New Campus

Urban Expressway
i Access time & Fare
JR Chikuhi Bus . i O MY Tenjin2 8 [EITE] Hakata Sta.
kg i i m By Tenjin-Kita stop A
. Nishitetu Bus

i Kyushu Unv. Tenjin epr 4min(¥600] Hekata Sta. aprx S5nin(¥50)

Ito campus Showa Bus JR Chikuhi Line
to Maebaru Nishikyushu i
Karatsu Expressway w3l Meinchama DRy

¥ 24min[¥510
Kyudai- minbeol 30min[¥510]

Ono jyo to Lezaifu IC gakkentoshi — ——— 35min[¥540]




	Cinest 2019.pdf
	cinest 2019 cov.pdf
	Full paper cinest 2019-2020 (1).pdf

	Cover Belakang.pdf

