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The Effect of Compressive Strength in Lightweight
Porous Concrete by Meta-Kaolin

K. O. Kwon, K. R. Kong, M. G. Lee and H. C. Kang*

Abstract : The study measures the effect of domestic kaolin on the compressive strength of cement mortar and
light weight porous concrete. The kaolin was thermally treated in an electric furnace at T=800C for a pozzolan
reaction. Cement mortar and light weight porous concrete were used to compare the effect of adding meta-kaolin
(0%~30%). As a result, mixture with 10%~ 15% meta-kaolin obtained the highest compressive strength. The tests
were also applied to investigate the effect of a meta-kaolin particle size in light weight porous concrete. The mixtures
were made by replacing cement with 15% meta-kaolin while varying the particle size of meta-kaolin. The lightweight
porous concrete with 38 ~48 um meta-kaolin in 15% replacement develops 100% higher compressive strength than
no addition of meta-kaolin.
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Table 1. Compound of cement clinker
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3Ca(OH),+2Si0,+H,0

—3Ca0-28i0,-4H,0 3) (Aplite)

3Ca(OH)+ALOs+Si0,+3H,0
—3Ca0-Al,05:Si0;6H,0 (4) (Stratlingite)
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Fig. 1. The change of crystal structure according to tem-
perature of kaolin.

Name Alite Belite Aluminate Ferrite (Celite)
Molecular formula 3Ca0-SiO, 2Ca0-Si0, 3Ca0-AlLO; 4Ca0- Al,03:Fe;03
Abbreviation CsS C3A C4AF

Table 2. Hydration of cement

Hydrate Solid volume fraction of Cement Paste Crystal Structure
C-S-H 50~60% Layered and Fibrous
Ca(OH): 20~25% 6-angle prism
C-A-S-H 15~20% (Ettringite, Monosulfate) Mattress prism, 6-angle sheeting
Unhydrate clinker 1 um~50 um (Particle size)
(C=Ca0 S=Si0, A=ALO; S$=CaSO; H=H,0)
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Table 3. Mortar mix proportion with meta-kaolin admixture

Unit weight (g)

Water | Cement Sand Meta-kaolin
1200 600 1470 0

1200 570 1470 30 (5% of cement)
1200 540 1470 60 (10%)
1200 510 1470 90 (15%)
1200 480 1470 120 (20%)
1200 450 1470 150 (25%)
1200 420 1470 180 (30%)
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Table 4. Lightweight porous concrete mix proportion with meta-kaolin admixture

Unit Weight (g)

Meta-kaolin Cement Expanded vermiculite Wastepaper Surfactants
0 664 250 80 6
30 (5% of cement) 614 250 80 6
60 (10%) 564 250 80 6
90 (15%) 514 250 80 6
(water: 1375 g)
Table 5. Light weight porous concrete mix proportion by change the particle size of meta-kaolin
Unit Weight (g)
Pa;\r/;i;:kiijﬁn()f Me(t?;z/j;)hn Cement \Z )::ircl:(liji(:e Waste-paper Surfactants
200-100 mesh 90 514 250 80 6
230-200 mesh 90 514 250 80 6
270-230 mesh 90 514 250 80 6
325-270 mesh 90 514 250 80 6
400-325 mesh 90 514 250 80 6
-400 mesh 90 514 250 80 6

(water: 1375 g)
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Table 6. Chemical composition of kaolin

5 10 20 30 40 50 60 70 80

COl’l’l]Z)A Si02 A1203 F6203 Ti02 CaO Na20 Kzo MgO Loss
Content (%) 45.87 37.45 2.93 0.33 0.68 0.15 0.43 0.22 11.92
400 A SiO, (Quarts) = 500
E
2 400 —

2

0 -‘:é’ 300

400 @AI,Si,05(0H), - nH,O (Halloysite) £ %00
ASiO, (Quarts) g

oA o g 100
s

0 E o
o

206(deg)

Fig. 2. X-ray pattern of kaolin structure.
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Fig. 3. Compressive strength of cement mortar by kaolin
calcination temperature.
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Fig. 4. Compressive strength of cement mortar with meta-
kaolin.
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