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Abstract Geopolymer is an eco-friendly construction material that has various advantages such as reduced CO, emission,
fire resistance and low thermal conductivity compared to cement. However, it has not been many studies on the thermal
behavior of the surface of the geopolymer panel when flame is applied to the surface. In this study, surface characteristics
of hardened geopolymer on flame exposure was investigated to observe its characteristics as heat-resistant architectural
materials. External structure changes and crack due to the heat shock were not observed during the exposure on flame.
According to the residue of calcite and halo pattern of aluminosilicate gel, decarboxylation and dehydration were extremely
limited to the surface and, therefore, it is thought that durability of hardened geopolymer was sustained. Gehlenite and calcium
silicate portion was inversely proportional to quartz and calcite and significantly directly proportional to BFS replacement
ratio. Microstructure changes due to the thermal shock caused decarboxylation and dehydration of crystallization and it was
developed the pore and new crystalline phase like calcium silicate and gehlenite. It is thought that those crystalline phase
worked as a densification and strengthening mechanism on geopolymer panel surface.
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» FE-SEM, XRD

Analysis

Flame Exposure Experimental Device

Fig. 1. Schematic diagram of experimental procedures.

Binder WEFA

Liquefied activator

Curing condition

Specimen

P BFS FA 05mm 05~Imm I~3mm L/B (%) K,0/SiO, (moleratio) Temp.(°C) R.H.(%) Time (hour)
B/A 1 3
BFS80A 80 20 0.4 0.8 30 90 24
BFS60A 60 40 20 50 30

BFS40A 40 60
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Fig. 2. Appearance changes of geopolymeric ceramics after flame exposure times.
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Fig. 3. XRD patterns of BFS40A with flame exposure times.
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Fig. 5. XRD patterns of BFS60A with flame exposure times.
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Fig. 6. Change of crystal phase of BFS60A geopolymer ceram-

ics with flame exposure times. * (Fitting Halted at Iteration: 5

min (R=30.18 %, E=3.62 %), 10 min (R=27.35%, E=3.7%),

20 min (R=31.78%, E=3.69 %), 30min (R=32.12%, E=
3.68 %).

Q2= 7HA & 7 T2l 22].
Geopolymerol|X] Ex|2lell 2J5] halo ¥ Trae
HIAZER] M[-(Si0,),-Al0;], - wH,O(1714 M2

e

Ze] A&, 7= 1, 2 B= 3 283 0 253 A=yt
Fxeel] oa @ 9 AR ApidE= HPoE 4
Aspt JPEHA AR s AL ongith6]. Fig. 3,
Fig. 5 2 Fig. 72| FA-BFS £34]&3} 39=Z A7t
of w2 XA I FEHAA sl =EFEHA| &S
paneldllX] 8 AAAE quartz, mullite, calcite, arcanite,
C-S-H gel ¥ amorphous aluminosilicate gel 5©] 22
FH, 3= A)7ko] S7gel Wt gehlenite, calcium
silicate, wollastonite, potassium aluminium oxide 2%
Aol Frrgo g #AET. Geopolymer 553 HHe-oll
olafix] AAE aluminosilicate gel®] JFO = HIE
= 20~35°(2theta) 21l H]%gZ halo 3f¥lo] vjw]gh
zlol= AS F UAT SH=FE AN AAIgle] e
UL Qioh23, 24]. B3k o] siHe BFS $Ho] F71e
T5 ¢ B H9olA AFET) o] dAllA] EA
glo] 9l 800°C ©]%oll= halo ¥lo] FHZER] At
G Ade} kel S JERIAL flom, A &
2kstZ Q1 calcite7t #EE L ATHS, 9]. WA, 3}
ol oJst A Wske e H3tE o] dAsk= A
° g HuEnh w3k Fig. 4, Fig. 6 2 Fig. 82 3}dx
= AlZHF BFS 3 SVt mE 232 wslel dist
o rietveld HOE ARNS A 4745 VeI
Quartz= BFS60ACIA 10 minZHA] &7} & 74438,
BFS80AE 20 min ©|F ZAESHS YeRl AT A
AR 7% BFS #|gtgo] S71d5E quartz®} calcite
7} 7+4goll ulel gehlenite?} calcium silicate’t 5718=



66 Jin-Ho Kim, Hyun Park and Kyung-Nam Kim

30min

20min

10min

5min

Omin

10 20 30

2 theta (deg)

® Corundum: Al,O;
B Quartz: SiO,

A Arcanite : K5(50.) & Wollatonite: CaSiO;

[0 Potassium Aluminum Oxide : Ky 43Al15 5501722
A Calcium Silicate: Ca(SiO3)

& Mullite: AlSi;O45
O Calcite: CaCO,
© Gehlenite: Ca,Al(Al-S)O;

Fig. 7. XRD patterns of BFS80A with flame exposure times.
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Fig. 11. FE-SEM micrographs of BFS80A with flame exposure times.
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