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Abstract Geopolymer was made using magnetic separation fly ash with NaOH(Sodium Hydroxide) and the water glass as
alkali activators in this study. Compressive strength of geopolymers ceramics was measured and analyzed according to the
type of materids. Under the conditions of fly ash without magnetic separation and 28 day curing after molding, the
compressive strength of the geopolymer reached up to 28 MPa.

Key words Geopolymer, Fly ash, Blast furnace dag, Fe,O,, Alkai activator, Water glass, Sodium hydroxide, Compressive
strength

2] ERAdEs §F A eEYn S A A7

(201213 108 59 AAHE)
(20124 109 19 AlA=A)

2 % EdAToNE wANE AAES 5 Dgel BYHA FASUEFS EfelE AHgele] 40X WS A

sk A AU 98, AY A9E T FR AY R 4G URE ASH A0BI AR B 45

AEE Z4ste] vasdnt A s RS ST AeFen ARelN N T AHAEI 1S Ao oy
[e)

==
o=
o dARE AR FE AT WA dREH IS AFES Aol AF 28U HEU =T 2754 MPa
=7 Fkg Sl o AEdd F3 a3 Rrke A

P Sateth of AgolA, A F C0 HE FHOE
Ao ola) Ao Eeln YHUSe] Bad Aol DR JRo] o5ld FejSo] AeBeln Hurge] gadhel
odld AEAE SHNE BA NAEI} gl 2o By

LM 2 oo B AFAEe| S Ak W A &
73] WslE arelste] o] ilsletae] miES Eo)7] flg

FEH= AWIE(Portland cement) £ Z2(1450°CYd =3I AHEES AT = JdE M2 AFL s
BlolA GFAIACKHE ALkt = Q7o) tiEge] oUAE B S 71Eola o, H ¢ o] AA %
2H|E R ol A[ME 1E ALE Al 1.26E9] o4k ZAR] FAE et B2 A7t o]FoA| AL T2,
StekE WiEsaL Aok AIE AQJollA oikstera 3] olejgt =¥ F ARIES s ARSsHA| %=

HEFe A AA 27k wiEge] T%E AT F 0 213E A eEEne] tisiME B At APE 9l
T2 37] WFe] sl = AIHE Arkgolx] wiE =t L F 19783 Davidovits’t X].2-Z2] ™ (geopolymer)
e oREEAE Ashe dlFo] ArE tH1. 2 WW[4IS Aol oy A FEE F AFEoiRA L
ATH5-9]. A 2Ze| M= &) 4k (Auminosilicate)

TCorresponding author o] Sz o] ¢EEd Y vkSsle] 73S
Tel: +82-70-4024-9765 - e —
Fax: +82-31-244-6300 e g ol&shs ZlozA, dAls AWMEES o

E-mail: hikim@kyonggi.ackr A 5 e ARE FAs ok dRde2s v



300

Holm o] A 7RIS} HIszate] A QEg
o (geopolymer)2tal E8]2Th A QETHE Axsp
M= vH-EE A3 (activator)7t 87T Z
7] QoM WEERE ARE A HiERAo] Y
HE, F2 v (Metakaolin)e] o o] 5 B
3(fly ash), Z2& 2 Z(blast furnace dag), T 52
2 2 Zo] golxr10]. HIiEle sk aelA
7€ Arkshs A A dojAl= ARdFLkEelt &
A HZER AGE don, R vy A= 9l
ANEE-S f1g A7t obd 2IIdAl] My A
A Falal e Aot 1], Bgk, HZell= ol
FATAR sl ARIES HF AMEsA] & A
ZERO T3 E o] #et A7t F5E @aL
AoZeu] AHE Azl AMEE yEEHD
2o AZF oF 8003 = oo R 20004t Z7HA]
T Ajggo] ol A el Aarb B Aot
FENE ARIE AL Al FA], SFAHE
T3 TOoE AMgEo] FEdel wmEk Al
8&°] 100%el ZHsA =3dvh. ey 20104FE
AFa7t F7HR 7FEEWEA FS A2SHa T
A e AE 7 & AoE AdERER ol g
tialo] g asirt, 2o wt BIAE], ARSI F A
FAHES o]g3 &zl &4 E=ERE (mortar)ol] tish
LA oz teFst At =] U A83sht o]
FOIR| AL o}, ofA7EA] SR EA] eF FEo] Wk

mEA] B Apeae HlklElel YRS s FYS

_—

Table 1
Chemica compositions of fly ash and blast furnace dag
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AR HE A u A7) FabEe|t) B A
Al ARESE Bl yeEHae Zbzh Ak A
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Chemica compositions (wt%o)

SO, ALO, FeO, CaO MgO0 NaO KO TiO, PO, MnO C g. loss
RFAY 3768 1085 1156 1681 389 028 098 051 023 02 1047  3.09
MFA? 3758 996 1155 1533 44 024 089 05 017 021 975 899
NMFAY? 2093 434 293 3259 252 014 047 024 008 007 1648 1811
BS’ 3733 1249 026 4313 531 016 035 041 002 03 - 0

YRFA: raw fly ash, ?MFA: magnetic fly ash, ’NMFA: non-magnetic fly ash, “BS: blast furnace slag.
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Fig. 1. XRD patterns of fly ash. (a) raw fly ash (RFA), (b) magnetic fly ash (MFA), and (c) non-magnetic fly ash (NMFA).
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Fig. 2. XRD pattern of blast furnace dag.
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Table 2
Separation rate for fly ash after magnetic separation (solid/
liquid = 0.1)

Gauss Separation rate (%)
0000 Magnetic 90
FA L Non-magnetic 10
Table 3
Mixture retio of fly ash, blast furnace, and akali activators
NaOH WG W Curing
Sample Batch (wt%) L/S (M) (Wi%) (Wi) temp.
| RFA : BS 0.61
I MFA :BS 50:500.64 1948 33.33 66.67 Room
1" NMFA : BS 0.64

L/S: liquid/solid ratio, M: mole, WG/W: water glass/water ratio.
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Fig. 4. FE-SEM micrographs of the specimens made of different type of fly ash. (a) RFA, (b) MFA, and (c) NMFA.
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Table 4
Compressive strength according to the type of fly ash (Unit: MPa)
Curing time
Sample 1day 7 day 28 day
| (RFA +BS) 141 21.67 2754
Il (MFA +BS) 132 15.08 2524
I (NMFA + BS) 844 13.32 14.58
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Fig. 5. Compressive strength of specimens made of different
types of fly ash. Notations in the inlet means as follows; “I:
RFA +BS, ?II: MFA +BS and ?Ill: NMFA + BS,
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