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A Fundamental Study of Metakaolin as a Pozzolanic Material
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Abstract

The utilization of metakaolin as a pozzolanic material for mortar and concrete has
received considerable attention in recent years. This paper estimates the fundamental
properties of metakaolin as a pozzolanic material in view of fluidity and compressive
strength of cement paste and mortar in comparison of silica fume, fly ash and slag. The
results show that in order to obtain the same initial fluidity, metakaolin needs higher
dosage of PNS superplasticizer than fly ash and slag, however, less dosage than silica
fume. In view of compressive strength of mortar, metakaolin exhibits much higher
compressive strength than fly ash and slag, and similar compressive strength with
silica-fume when 10 % of cement is replaced with a pozzolanic material.
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Table 1 Characteristics of Metakaolin

Composition(%6) BLAINE | Appearance
Si0; Al:Os FexOs TiOz Ca0 MgO Na:O+K:0 |  cm%g ) )
light pink
56 37 2.4 0.2 24 0.3 09 12,000
2.2 MlUysyz 49
NAE Holre FFAL HUEy] A% YHoRZ nUESEE 4¥E AT 48 %Y AWE
o EAEE 500 ml E2H Hl°lﬂ°ﬂ Fulstn, 23 E3AE EFF £94& AWEY Ei3H
M 4R Sx=2 kst ¥l 58350 minicone(o}#AE 381 mm, HAE 19 mm, ¥°| 57.2
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Table 2 Mixing Proportions Used in Minislump Test

w/C C w AD
35 % 200 70 125 - 35 %

W/CH = 35 %2 nAstden, E3txl H7FFS OPC, Etolold, €2 A& Mol = 125 %
2 a9z, Westegd 2 AeaE wdAe EstA FsbFel Frkste H3 35 %7tA H L3
22 Eﬁ}lﬂiwl Mg EFeol oilet AT 30 %7HA, vEIEER dYTHES 20 %7A &
At
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”EE}E«I $54 2 YSFE 2HL A% BHoR ANSHAG £34 AWE R2et2e ¢EY
£ ARTHEKS L 5105)& @akom, Azl me 454 WaE sdesh] A¥ BHoz AWE
EEA: Ee s 49EHel WA i WA, B2ee AgdAs) wWEe Table 33

2.
Table 3 Mixing Proportions Used in Mortar Test
w/C C S W AD
40 % 900 g 1926 ¢ 360 g 125 - 225 %

W/CE 40 %2 nATYLH, AME : EFAY] H&x 1 2142 nAHT. Eol A4, =33,
ME7IL Y, Ae7Ee AELL 10 B2 a3y 34 FUFL 1.5 %E 7IEL2 e, d
Bl a s Ag7E A gl @rigel Frbste A1 226 %7HA H &3t m2EE 4
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ol olfAE 70 mm, YAE 60 mm, ¥°] 40 mm coned AHEIIE oW, 5 30, 60, 90% A
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Fig. 13} Fig. 2& OPC ¥ Fgjo] o4, &8, Wesled, AgstFol 10 % g vl & n
Uedx Agadgeltt. a2gelM B AR Zo] Eddo] 44 2 &g NEP s E OPC
S} FE5A40l A KA AR vet 10 % AFEoAE Eed A4 2 929 54 T4
o] UettA] gkgtort X @go] F71 (20 - 30 BllE FE5A] da FAHE Roz Ugy
o dEstSda AYtES 10 % BT wgedME 27 flowst WS B4 Rez Jdehgon
(Fig. 3, Fig. 4), 53] dg7lFol &g viPelM= 27] flowst F43] WolA U= APz2A
AME &Aool EZbssdttflow 6 cm ©l3h). walA delsleda dastEo] S WM E
EgtA e 7ol F7tEolok 3y, vElFE - HFSolE E3AE 1.75 %(OPC wi el vlsld &
A FdEe] 40 % F7hHE TS W, HdYsEY Ffoe EFAE 2.25 %OPC it uls}
o E3A FYFo] 80 % F7HE MUt @ #zt OPC sigdol Mgt #4118 %7) flowE 48 +
AU}, A, dEFhEdo] A wigdMe E5dAY HrFE FAANA 27 flowE EAGE A
o e FF543 FAaZe) vy & Ao Jeyt vEeseds 10 % A3 s £34
Zhekel 2 % ol 3Ql A-fole EEdo]l Ay ANFY EA FYFL o FAA F5HLS F
AA7 e Ay HAEA Fe Ao g Jehgr

et ST HeE7tFE S 47 20 %5 AT oA E34 FAFol 225 %, 35 % ool H
ofof OPC wi el Mot AL} 271 flowE ¥& 5 Ud&d, ol OPC uigele &34 T %
H)ste] 2+ 80 %, 180 % ©]4o] F7k3 Aolth(Fig. 5, Fig. 6). WEFI2dUE 20 % X &3 35
T 25 % ol ESAs AsbE AS Beldo] 2Asdt. vestgda destEe Ad&e Ut
AN7IEA AGE Ho|2E 9 REZEE29 FFAHL EAT 2H, degsLdy A$ole Lo &
Mg, E FE5ARl §43] Aststed vste delstEe] FSoe XNBLo] FYFLE 5] o
2 FAETE Aol Aol AHESA H7MFE F7std 27] flowE OPC wigel el fAlstAl =4
& 749). ol dEstedsd HAES EFARE ALY ATFZA'EE FAg Adtold, At
Fol 20 % XN&g wigty rUEHE APdMe EFAE 35 % 789 e @ 27 flows 115
cm oy, 902 flow?} 10.8 cmE W0EAME 27 #5492 94 %E FA 3

melvled e gl tisiAE W/CH Ol wet 10 - 20 %7t FAsTE dTFAAYe} vestede
Aggol 15 %2 A F5Aol 20 % o) ZasH HAY NFLL 5 %TFE Rl e 5 A
2 &2 FZo] glon, AA ALEA AL & HHF (PSS MEslaol & Roz BT
Aol F718le Aol F5Ae] A UmAng Ego| o4 @ £dast B EIAEE H
439 FEAEE FANE THE HEY TR UE Aeg AREY.
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Fig. 7¢ E3484Y 7|0 e 22gzs 45358 Yehd 290t OPC wgtdl e Z2ge

o FEAEE AP 1Y9aA 228 kef/cm®ol™, A& 28YU oA 354 kgf/em’o2 ZARFHATE Zeto] of
A2 Part 10 % AF A E AP 28U FEFEI 25 OPC wWige] Fx)d H]s)
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w2 Aoz eyt mEtA Zelo] e B &g TEF vk A% FE wELE 289 olF 9
F717te) HAA vdehtE RS o £ dd dEE o] 10 % @Y w§eld ERAE 1.75 %S
A7MER S W R2e29 A 1deMe d4EFEE OPC v, Zelo] o4 X@ wigt 2 <3
a2 A eige] vlate] AJE(176 kgf/em?)E VeEhA o, A 3LANTEH FHA8) AEAET} 3
7H390 kgf/em?)3te] OPC vigolA e 289 #A=rT A Z2AHHAT MY 28U A= 490 kgf/cm®
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Fig. 1 Fluidity of OPC and pozzolanic material
substituted-OPC with time in minislump

test.
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Fig. 3 Fluidity of OPC substituted by 10 % of
metakaolin or silica fume with time in
minislump test.
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Fig. 2 Fluidity of OPC and pozzolanic material
substituted-OPC with time in mortar

test.
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Fig. 4 Fluidity of OPC substituted by 10 % of
metakaolin or silica fume with time in
mortar test.
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Fig. 5 Fluidity of OPC substituted by 10 % and Fig. 6 Fluidity of OPC substituted by 10 %
20 % of metakaolin with time in and 20 % of silica fume with time in
minislump test. minislump test.
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10 9% A &g ol EFAE 225 %E A7t 299 REgay ¢E3Es Weedsd 44
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Fig. 7 Compressive strength of mortar prepared by uing OPC and pozzolanic
material substituted~OPC with time.
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