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Properties of Metakaolin Concrete containing Various
Superplasticizers
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Abstract

The properties of mortar and concrete including metakaolin as a partial cement replacement were
investigated in terms of fluidity and compressive strength. The results show that mortar and
concrete in which 10 % of cement is replaced with metakaolin exhibit much higher compressive
strength after 3 days of hydration than ordinary Portland cement, indicating that metakaolin can
be used in the production of high strength concrete replacing silica fume. The type of
superplasticizer largely affected on the fluidity and compressive strength of mortar and concrete
including metakaolin. It was concluded that when metakaolin is used for the purpose of
manufacturing high strength concrete, it is desirable to use PNS based blends rather than PNS,
PMS and polycarboxylate based superplasticizer.

1. M2

eed & EE FxE9 Uyt 153/ gHodd wat THE LZE EAS HMAE 1
A5 23agEE Azd7) 87 st BE dFEo] AP Ax gon, oy A7z s
ANFE, Z3UE Fobe] 7lgwae A 2 4 d 5¢ A2 w84 #4& AFsn Ut &3 F
Z EojM e E2aEY 174 E 49317 4 M Zeolof4], 2, AYAF L dd £F
G e EIABE Hol AHEET e FAH olHI ME ALEA ZAYEY ¢EAE ¢ W
FA oM Be 4% B4E $EIYT BaFoiAm Yt & °1a1fa¥ Aaze el ve
71U TEUE AdEe EF ALEA 4EFE £ WFA gloA S8 A5 E 7}11“ Ao g
2usoe]l Ax ot Westeds ALY AYE EAYE A2 uﬂ} HE A 5 BG4

QM E AN st BAY Fol vEtzm IF? nZE Fade 74] Al l‘_ €S W/CE
At RE AMES 145 FEAS wed g 2ANEY FEAC ALHRE A9
Az B Ad7dAEe HENEdE oj&3 173 x ZAYE A=A AGAHE NAEI] A4 & 3y
© 2 poly naphthalene sulfonate(PNS), poly melamine sulfonate(PMS), PNS based blends,
polycarboxylate based superplasticizer(PC) 59 571% &3 A& Al&3te velslSde] FE84E&
AEsGon, x3 HesEHe vu 4YE Ao

« A3 Y, st d(F) AFNTHE A7
w B3Y, A8 3AF) AFATAE HYATY
wx B, (R0l E 2adE A7 F3
o 399, ANBETHF) ATNEAE EFARY 97 2 (F) NS 2AYE 4T 4%

20029 ¥ st =83 539



2. HEAH

b
0z
i3

21 A8

zezelz 2 E2APE MEA B Y94 A" ARES o AAEE HAF 1 XEWE
Aldegen &35 FeloldlHd(FA), £:L(SL), A= 7HESF) & WeESA MK Y vla s
7] Y8l ALgEA A8Ee AZdeiR e, desed 2 & EFAAREL TS AHE
.  A5Y 3ExAHL Table 19 Jeblidch wWeE7IEA Y AS AA 249 56%71 SiO,
37%7F ALOs2 TAHS A AL B F JdEd RS EgoldHd v£d 2AHE Holn glon,
=3 Fig. 19 XRD X2 silicate A&o] AEEFH 2ol ¥& AAANE A1 Jd& A& ¢ +
ANt

Q: quartz
Q M : mica
Table 1 Chemical composition of mineral admixtures by
SF
Content OPC(%) FA (%) SL (%) MK (%) SF (%)
Sio, 2190 58.6 35.2 56 94.0
y
ALLO, 54 23.6 135 a7 0.6
Fe,0, 313 7.45 0.6 24 1.3
Mg0 3.06 0.9 8.8 03 0.1
Ca0 62.11 3.13 39.7 24 0.3 MK
TiO, - 1.15 0.1 0.2
K,0 + Na,0 1.2 1.6 0.9 0.9 22 T T T v T v y
10 2 3 494 ¥ © D O
Blaine (cm?/g) 3,386 3,900 6,000 12,000 150,000 26
Appearance Gray Gray Light gray { Light pink Gray

*OPC : Ordinary portland cement, FA : Fly ash, SL : Blast furnace slag, Fig. 1 XRD patterns of slica fume and metakaoin
MK : Metakaolln, SF : Silica Fume
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PC1: copolymer of acrylic acid and acrylic ester
PC2: copolymer of acrylic acid, acrylic ester and maleic acid
PC3: copolymer of maleic acid and acrylic ester

(includes ethylene oxide side chains)
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Table 2 Mixing proportions of mortar Table 3 Mixing proportions of concretes with various
superplastticizers
W A
W/B B S D vt )
o, - 0 Sanpie | WE(W| SA(H| SPCA
40% | 900g | 1926g 360g  |1.25-250% vt 0 | e | St | G

Binder (B) : 1) OPC 100% MEPNS L X | 2 | 25 | 1 s | T8 | 004

2) OPC 90% + FA 10% 3) OPC 90% + SL 10%
4) OPC 90% + MK 10%  5) OPC 90% + SF 10%
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Fig. 2 Effect of pozzolanic materials on the flidity of mortar

including PNS superplasticizer. Fig. 3 Compressive strength of mortars made with OPC, fly
ash, slag, metakaoln and siica fume.
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Fig. 5 Properties of metakaoin mortars containng various  Fig. 6 Compressive strength of metakaoin mortars containing
superplasitcizers, various superplasticizers.
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Fig. 8 Compressive strength of concretes containing superplasticizers. (a) Metakaoin (b) Sica fume
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