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Abstract In this study, the higher temperature thermal property of the fly ash-blast furnace slag system Geopolymer
including alumina aggregate was investigated whether that Geopolymer will be or not useful as thermal-resistant
construction materials. Under every mixing conditions, the crack on the surface of hardened body was not observed up to
800°C and it corresponded with fact that level of changes was not significant before and after heating process. Residual
compressive strength is most high when mixing Blast-Furnace Slag ratio is 60 wt% until temperature reaches 800°C. The
major hydrates of hardened body of Geopolymer; amorphous halo pattern between 20~35° (2theta) and mullite
(BALO; - 2Si0,) and quartz (SiO,) was found during the experiment. Amorphous halo pattern was a aluminosilicate gel
generated by geopolymeric polycondensation and it was found that the halo pattern of aluminosilicate gel was preserved up
to 800°C. The patterns of aluminosilicate gel disappeared from 1,000°C and crystal phases like gehlenite, calcium silicate,
calcium aluminum oxide, microcline was observed with the increase of exposure temperature.
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Table 1
Mixture proportions of geopolymeric ceramics

Q Q : Quartz
M : Mullite
A : Anhydrite
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Fig. 1. XRD patterns of (a) FA and (b) BFS raw materials.
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Fig. 2. TG curves of (a) FA and (b) BFS raw materials.
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Fig. 3. Photographs of alumina aggregate.
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Fig. 4. Appearance changes of geopolymeric ceramics with exposure temperature.



50 Jin-Ho Kim, In-Tak Nam, Hyun Park and Kyung-Nam Kim

90+ 90+ ——BFS40A
A\ A A —O=—BFS60A
= 80 80+ —"—BFS80A
o
g 704 / 70
:ié, 60| 60|
% 50 - 504
© 40 40 -|
g 304 304
g 20- 20
)
O 104 104
0 T T T 0 T T T
3D 7D 28D 400°C 800°C  1000°C
Curing Time Exposure Temperature

Fig. 5. Compressive strength of geopolymer specimens with
curing time and exposure temperature (] BFS40A, O BFS60A,
A BFS80A).
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Fig. 6. Dilatometer curves of BFS40A, BFS60A and BFS80A
geopolymeric ceramics with 28 days.
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Fig. 7. XRD patterns of BFS40A, BFS60A and BFSS80A
geopolymer ceramics with curing time.

gele] 7HA 9 BFS9| =& CaO ol wgh A=
S-H gel 3}22] #all9} CaCO,2] Eehibo] o8 7o
2 AYZFET 3 Fig. 49 A@AIS FAelA A=
ZF Al@Ae] A3} Fig. 99] mAlF-zxol] YRt mAIE
Ui Ze] wAlE FUsh Ao wx Ade] WA
TFIAEES] el A dSAETE e A w-
YHsH #Ax= o= AvEn,

Fig. 62 WFA”} %7k BFS-FAA] Geopolymer A&



Thermal property of geopolymer on fly ash-blast furnace slag system with the addition of alumina aggregate 51

BFS40A 1

Caahal 50y
Auminum Silicate : IS0,
Auminum Oids © K3 N0y

1000

800

400C

10 20 30 40 50 60

BFS60A

BFS80A
A
L]
.
A
. 0
.
L
o [ ]
-a D &

1000¢]a . o4 of 2% g s
800T
400

L T L] L

10 20 30 40 50 60

2 theta (deg)

Fig. 8. XRD patterns of BFS40A, BFS60A and BFS80A
geopolymer ceramics with exposure temperature.
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Fig. 9. FE-SEM micrographs and EDS point mapping of BFS40A geopolymeric ceramics with exposure temperature.
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Fig. 10. FE-SEM micrographs and EDS point mapping of BFS60A geopolymeric ceramics with exposure temperature.
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Fig. 11. FE-SEM micrographs and EDS point mapping of BFS80A geopolymeric ceramics with exposure temperature.
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Fig. 12. FT-IR spectra of BFS40A, BFS60A and BFS80A geo-
polymer specimens with curing time and exposure temperature.
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