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May 25 09:30~21:00 On-site Registration (Lobby of Conference Hall)
May 26  08:10 ~ 08:30 .
09:30 ~ 12:00
14:00 ~ 18:00

Opening Ceremony (International Conference Center)

Plenary Lectures (International Conference Center)
Oral Presentations (The 2nd and 3rd Floor, Conference Hall)
14:00 ~ 18:00  Exhibition (The 2nd Floor, Conference Hall)
May 27 08:00 ~ 18:00 2
08:00 ~ 18:00
May 28 08:00 -~

- 18:00

Oral Presentations (The 1st, 2nd and 3rd Floor, Conference Hall)
08:00 ~ 18:00

Exhibition (The Znd Floor, Conference Hall)

Oral Presentations (The 2nd and 3rd Floor, Conference Hall)
Poster Presentations (The 1st Floor, Conference Hall)
08:00~ 18:00  Exhibition (The 2nd Floor, Conference Hall)
May 29 08:00~10:00 Plenary Lectures (The 3rd Floor, Conference Hall)
10:20 ~ 18:00  Oral Presentations (The 2nd and 3rd Floor, Conference Hall)
08:00~ 18:00  Poster Presentations (The 1st Floor, Conference Hall)
08:00 ~ 18:00 y
18:30 ~ 21:00 -

Exhibition (The ?nd Floor, Conference Hall)

Closing Banquet (Intemational Conference Center)

(W) Functional Ceramics for Environmental Applications

(X) Virtual Materials Design and Ceramic Genome
(Y) The Belt & Road Ceramics Forum

(L) Tribology of Ceramics

(N) Dielectric, Pyroelectric, Piezoelectrics, and Ferroelectrics
(O) Perovskite

(M) Transparent Ceramics and Luminescent Materials
(P) Lead-Free Piezoelectric Ceramics

(Q) Magnetic and Multiferroic Ceramics

(R) Sensitive Materials and Devices

(S) Emerging Materials for Energy Harvesting and Storage

(U) Porous and Cellular Ceramics

(T) Thermoelectric Materials and Devices for Energy Conversion
(V) Advances in Bioceramics

126 p~29p 5 ¢
RARZ. A AR AT

T =\ >¥ -}
L
2 N .
List of Symposia
(A) Powder Processing and Forming Technology for Advanced Ceramics
(B) Flash and Other Field Assisted Sintering Techniques: Beyond Materials Consolidation
(C) 3D-Print of Ceramics

(D) Mechanical Behavior and Structural Applications of Ceramics and CMCs
(E) Advanced Structural Ceramics for Extreme Environments
(F) Polymer Derived Ceramics

(G) Borides and Boron Related Materals

(H) Advanced Materials for Next Generation Nuclear Energy
(I) Advanced Refractories

() Ecofriendly Geopolymer and Geopolymer-Developed Ceramics

(K) Advanced Ceramic Coatings for Structural and Functional Applications
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7 %32 P © Recycling Basic Oxygen Furnace Slags by using Geopolymer Technology

Basic Oxygen Furnace (BOF) Slag is a by-product of iron making. There are 1.6 million tons
produced in Taiwan every year. It has great engineering properties. However, the main problem
for BOF slag is expansion. In this study, geopolymer technology was developed for
stabilization/reutilization BOF slag. Geopolymer processes contain large amount of free silicon.
These free silicon can react with free-lime in BOF slag, and thus to form a stable calcium silicate
compound, therefore inhibit the expansion of the BOF slag. This will not only completely solve
the BOF slag production problem but also can turn them into valuable products. It is of great
significance to reach the goals of waste recycling, social, economic, academic development and
in accordance with the principles of Circular Economy.
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Treatment | Treatment | nataral zeolite minerals, geopolymer s a class of three-
] dimensionally networked alumino-silicate materials.

- Geopolymer can be prepared at room temperatare and has
excellent properties such as heat insulation, low heat
conduction and high early strength, and has wide apphication

Reu cling Basic Oxygen Furnace Slags
by using Geopolymer Technology
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Autoclave Expansion Tests
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Effect of additional sedium silicate on stabilized BOF slag
Changes After Autoclave Test (28dayz)
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Effect of additional sodium silicate on stabilized BOF slag
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Effect of Sodium Siicate Concentration on
Stabilized BOF Slag (NaSi0. : Water =3:7)
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CO2 Emission Evaluation -1
BOF Slag Based Geopolymer Mortar
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GP3 Fresh Properties
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Ready-Mixed Plant Test for BOF Slag Based
Geopolymer Mortar (27 September, 2018)

Conclusions (1/3)
) 7
1. BOF Slag:
}I\enmth wery low free lime content, cracking

» Antocl: nml the BOF slags more stable.

2. Portland Cement Syste
» Portland cement cannot stabilize the BOF slazs.
» The BOF slags after autoclave treatment and were
placed in the Portland cement system, the
expansion and rupture still occurred.

61 62

Conclusions (2/3) Conclusions (3/3)
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3. Geapolymer System 3. Ready-Mixed Plant Tes
» CGeopalymer system can stabilize the BOF slag: - Th.mnlu m.ma mmd plant test were good
gmmhmr <tabilizes the BOF the wate: of the BOF slags play an important

Tole.
» BOFs Izgll ed geopalymer motar
Slump=260-280mm, Slump flow=350-42 nm
» GGBS:FA=1: 6 Binder Sand =1: 3575, - the
compressive strenth of BOF slag based mpnlwm
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% %2 P @ The effect of microstructure development on mechanical properties of slag-based
geopolymer

T RiEE

Geopolymer materials have been developed over 30 years. Until recently, geopolymer is heeded
by global research institutes and many countries, due to geopolymers containing great properties,
simple production equipment and fabrication process at room temperature. It has good
development potential for engineering application.

There are many parameters can affect the geopolymer characteristics, such as sources of raw
materials, concentration or different SiO,/Na,O molar ratios of alkali solutions. However, little
researchers focus on the relationship between those parameters and geopolymer microstructures.
A systematic discussion was lacked.

In this study, metakaolin, ground-granulated blast-furnace slag, coal fly ash were used as raw
materials. After raw materials mixing with different formulations of alkaline solution,
geopolymer materials were formed. NMR, XRD and FT-IR were used to analyze the interior
Si, Al structures after curing various days. In order to understand the relationship between
each other, all of the Si, Al structures analyzed results were compared with its mechanical
properties.

According to the results, the ground-granulated blast-furnace slag involved in geopolymer
reaction, it becomes the major influence factor on slurry setting time, compressive strength and
the amount of Si-O-Al bonding structures. According to the 2°Si NMR and XRD analysis results,
with GGBF slag involving in the reaction, the geopolymer Si Q“ structure increased and the
pozzolanic reaction also occurred. Both of above reaction can improve the compressive
strength of the geopolymer. On the other hand, when GGBF slag was added, the pozzolanic
reaction caused Q2 and Q3 structures increased, consequently reduced the degree of
polymerization of Si. However, both Q2 and Q3 structures can provide the material strength



development.

In this study, the microstructural development of three kinds of commonly used raw materials in
geopolymer was investigated Base on the experimental results, it is expected to be able to through
this study as the basis for later research.

LR

The effect of microstructure

development on mechanical
properties of slag-based geopolymer

Wei-Hao Lee
Institute of Mineral Rescurces Engineering
National Taipei University of Technology

Introduction(2/4)

Raw materials for Geopolymer materials
» Metaksolin

» GGBE-Slagpowder

» CoalFiyAsh

> Induserial by-product fwate (Rich s Si or Al)
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Results and Discussion

Conclusion
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Introduction(4/4)

There are many parameters can affect the geopolymer
characteristics, such 25 raw materials, concentration or different
Si0y/Na:0 molar ratios of allali solutions. However, only few
researchers focus o the relationship befween those parameters
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Slzg & Coal Fly Asll based Geupﬂh'lmll

Slag & Coal Fly Ash based Geopolymer —
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2. Ecofriendly Geopolymer and Geopolymer-Developed Ceramics & #2.2_ 4p i 3 % < %

Programme Schedule ¢ Afternoon, May 28

Sympaosium J: Ecofriendly Geopolymer and Geopolymer-Developed Ceramics
(Conference Hall, The Third Floor, Room 2)

14:00 ~ 16:00
Chair: D.C. Iia (Harbin Institute of Technology, China)

14:00 Welcome address
D.C. Jia (Harbin Institute of Technology, China)

14:10 Joo1 Recent development of geopolymer and geopolymer based composites
Keynote P.G. He (Harbin Institute of Technology, China)

14:40 Joo4 Ultra-high performance geopolvmer concrete (UHPGC)
Keynate ZH. Zhang (Hunan University, China)

15:10 Jozo Basic research on immobhilization and dispesal of nuclear waste with
Invited geopolvmer

X. Ma (Southwest University of Science and Technology, China)

15:35 JO17 One-pot preparation of NaA zeolite microspheres for highly selective and
Invited continuous removal of Sr(II) from agueous solution
K.T. Wang (Guangxi University, China)
16:10 ~ 18:00
Chair: Z H. Zhang (Hunan University, China)
16:10 Jooz Recycling basic oxygen furnace slags by using geopolymer technology
Keynate T.W. Cheng (National Taipei University of Technology, Taiwan)
16:40 JO03 Progress in phosphate and geopolymer cements with primary hattery and
Keynote  steel slag wastes
H.A. Colorado (Universidad de Antioguia, Colombia)
17:10 Jole The effect of microstructure development on mechanical properties of
Invited slag-based geopolvmer
W.H. Lee (National Taipei University of Technology, Taiwan)
17:35 JOo11 Performance evaluation of geopolymer modified by different solid wastes
Invited H. Wang (Rutgers University, US4)

Programme Schedule « Morning, May 29

Symposium J: Ecofriendly Geopolymer and Geopolymer-Developed Ceramics
(Conference Hall, The Third Floor, Room 2)

10:00 ~ 11:40
Chair: Z.Y. Lai (Southwest University of Science and Technology, China)

10:00 J108 One-step synthesis of all-inorganic CsPbhX; (X= CL, Br, and I)
aluminosilicate inorganic polymer composite to improve gquantum dot
stahility

LY. Cw (Harbin Institute of Technology, China)

10:20 J103 Early mechanical properties and microstructural evolution of

slag/metakaolin-based geopolymers exposed to karst water
J.C. Xaang (Guangxi University, China)
10:40 J109 Hydrothermal synthesis of zeolite and its adsorption and immohilization of

cesium
M.L. Wang (Harbin Institute of Technology, China)
11:00 J107 The effect of carbaxyl starch sodium (CMS-Na) on the rheology behavior
and geopolvmerization kinetics of alkali-activated slag based geopolymer
ZX Lin (Guangxi University, China)
11:20 J111 Using ion-exchanged geopolymer as versatile precursor for the design and
preparation of celsian ceramics
S. Fu (Harbin Institute of Technology, China)




Programme Schedule ¢« Afternoon, May 29

Symposium J: Ecofriendly Geopolymer and Geopolymer-Developed Ceramics
(Conference Hall, The Third Floor, Room 2)

14:00 ~ 15:40
Chair: T.W. Cheng (National Taipei University of Technology, Taiwan)

14:00 Jo12 Design and preparation of engineered geopolymeric composites (EGC)
Invited X L. Guo (Tongji University, China)

14:25 Jo13 Enhanced separation efficiency and durability of a geopolymer composite
Invited membrane coupled with laccase for dye removal in water

Y.Y. Ge (Guangxi University, China)

14:50 JO14 Development of building insulation materials from geopolymer
Invited M E. Wang (Harbin Institute of Technology, Weihai, China)
15:15 JO19 Geopolymers containing cesium and the structure transformation under

Invited hydrothermal or thermal treatment
ZY . Lai (Southwest University of Science and Technology, China)

15:50 ~17:50
Chair: HA. Colorado (Universidad de Antioquia, Colombia)

15:50 JO15 Processing, microstructure, properties, and applications of highly porous
Invited geopolymers
C.Y. Bai (Harbin Engineering University, China)
16:15 JO18 Metakaolin-based geopolymer: formation process and the structures
Invited I. L1 (Southwest University of Science and Technology, China)
16:40 Jo21 Geopolymerization and in-situ preparation of graphene/leucite through
Invited reduced graphene oxide/geopolymer composites
S. Yan (Northeastern University, China)
17:05 Jo22 Effects of Li” substitution on the microstructure and properties of
Invited composites derived from C¢'Csg»yLi GPs
T K. Yuan (Harbin Institute of Technology, China)
17:30 J110 Bio-electrochemical studies for harvesting carbon dioxide to organic

compounds

R. Farooq (COMSATS University Islamabad, Pakistan)
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