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Queensland’s University GCI building with 3
suspended floors made from structural
geopolymer concrete. Credit: Hassel Architect




One of the 33 precast slag/fly ash-based
geopolymer concrete floor parts. Credit: WWagners
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Geopolymerization mechanism

1. Alkalination atkati-activation 1 FRitEAL, ASETEK
2. Depolymerization of silicates 2. P& &5 fifE 5%
3. Gel formation of oligo-sialates 3. (I SRAE AR IR BRI (KT 1

4. Polycondensation .-
d 4. GRBE R

5. Reticulation, networking 5 m N S AR
6. Geopolymer solidification Hh FE WDtk [
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Colloidal
silica

Silica Fume
200-300 NnmMm

GP-micelle
10 NnmM

Geopolymer = nano material not
unknown <« Gel »

Hh R RERI10 nm; FER30-40 nm; FE7K200-300 nm;
R IK3-15um;  FRF=KYB3-33um;



Step 5
reticulation

2012 Prof. Dong-Kyun
(Don) Seo’s team
School of Molecular
Sciences, Arizona
State University,
Tempe, USA

BRI PRGEW; 20124, EEEM, WHRIRIEMNILKEDTF
FH#%FE, Dong-Kyun(Don) Seo #(#% FBA iR HEHE F o
REBPIRES, R M1045K38 K 32044 !
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Geopolymer research 1988

1st Geopolymer conference
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1988-2018, 304F (1] KAFAL,

Geopolymer research 2018
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In addition to the numerous «ﬂ%%%%—'ﬁ&ﬁﬁ » %_:E.Hﬁ ’ I}/% T
updates, this 5th edition adds two ! Joseph Davinoyy jﬁﬁ‘ E‘]E%ﬁ‘ u 9 I‘ ’ iE bl] T Wi/I\ ,%'f EI(J :E:'.:'ﬁl‘ :

new chapters:
* Chap. 11: Ferro-sialate »  GEOPOLYMER %11%: %&%ﬁ@%t&%%;
Geopolymers

i 218, WARALATE BRI,

BRI N ARTE:
WA IR B R AR
AT AT RS 5 T
SHRAL G R T EHE#ITHIR;

XENAARIEE L.

+ Chap, 21: How to quantify and
develop geopolymer formulas.
This last new chapter details
* How to select raw materials,

Ll
-
A
¥
L]
¥
P'
¥
B
X
P
Y
n
A

* How to calculate a formula,
* Description of the process
method for optimal results,
all in a very pragmatic way.




161

16 research topics

#1 Polymeric character of geopolymers

#2 Poly(siloxonate), soluble silicate (water-glass)
#3 MK-750-based Ferro-sialate geopolymer

#4 Calcium-based geopolymer

#5 Rock-based geopolymer

#6 Silica-based geopolymer

#7 Fly ash-based geopolymer

#8 Phosphate-based geopolymer

16 research topics
#9 Organic-mineral geopolymer.
#10 Long-term durability (archaeology).
#11 Geopolymer-fiber composites.
#12 Geopolymer in ceramic processing.
#13 The manufacture of geopolymer cements: No fly ash !
#14 Geopolymer concrete.
#15 Material for Radioactive waste, Particules and gaz
pollution.

# 16 3D printing.

G

1R R AR

2. % (siloxonate: fEEAAEYD) , WIHEMHERLEE OK

W)

3. MK-7508 2R et R Sh Hh 3R W05
4. F5FH R,

5. &AL R YD,

6. T R Y,

7. K IR B 1 T W) 5

8. TR £h 3 Hh SR

9. L W HL W ;
10. KHAMS AT (5 &2)
11. MR A4 A MK
12. Hi S W) & s
13. MWK I ) i) i -
14. MR YR gt

Ay p e
16. 3DITE[I .

AN FR R !

15. TGRS K K5
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P, 1994; {73C, 2003).
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- ©OKZEMN, HAZTFBEMERECN10—9 cm/s, 51K A
1¥7(10-10 cm/s).

« DI S, BEARERLET, 5 R YK e r= i rI 5511000 —
1200°C=im i & FE Ak, G % °40.24 +~0.38W/(m-K),
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(02 EMISSION OPC V§ GEOPOLYMER

= Values for Concrete = Values for

L R e

292.9 29.3% 1850 0.245

[Giasswater i 2s7.2 28.7% 1050 0.0
SioZ 514 3.1% 319 2.890

8.01 0.8% 350 0.051
94.3 9.4% 1650 0.147
283 28.3% 425 0.0

Material Name | Weight Weight Ratio | Density Emission
Reinforced (kg) Faktor

Concrete CO;

Mixture 14 303.4 30.3% 1650 0.147
Sands

Cement (I5 Pa) ELEENS 29.8% 3080 1.250

(water [N 21.1% 1000 0.0
8.7 0.9% 2685 3.210
112.8 113 7850 2.890
I

1000.0 2596.6

0.712

1000.0
215.1
0.216

= From171.7 kg of equivalent CO2 OPC-based concrete, the geopolymer concrete releases
215.7 kg of equivalent CO2, which represents a saving of 72.5 % for concrete.

EPA and IPCC emission factor Qme
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IMT Nord Europe
Ecole Mines-Télécom
IMT-Université de Lille

Cement industry Excavated Materials Treating Materials
"P. Dredged Sediments Excavated soils
E-A. . E‘\;‘ e - ®
Q 5-7% of all 56 million m3 per year 130 million tons per year ) Particle motion
oPC | co2
man-made
p ol R co2 il
“y emissions \ Y | = e

Waste Materials Flash Calcination

3

#IMTomorrow #IMTNordEurope




There are several industrial processes to calcine a
kaolin clay:

W Joe i B LR T

» Continuous furnaces: residence time ~ 4h
LRI ~ 4h;

* Flash kilns: residence time less than 1h

PRAEBFBGES: N T 17N
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IMT Nord Europe To ensure Geopolymerization when experimenting

Ecole Mines-Télécom
IMT-Université de Lille

AN

REBHERF

Least reactive Add Slag which - Curing

reagent for 10 mins so we add it at mins 8
mins last for 3 mins

#IMTomorrow #IMTNordEurope
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3D printed concrete products




Construction 3D printing

we

Apis Cor, Dubai, UAE Peri 3D construction, Germany WASP, Tecla house, Italy
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