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Abstract

The objective of the present study is to examine the feasibility on the development of high-insulation concrete using
aerogels with hydrophilic surface treatment. To prevent the segregation and enhance the dispersibility of agerogels in the
cement pastes, the substrate of aerogels was modified to be hydrophobic property using surfactant. The modified aerogels
were added from 0% to 100% of the cement volume at the interval of 25% under the constant cement content. Some
cement pastes showed segregation phenomenon and flocculation of aerogels during mixing phase. The addition of aerogels
decreased the compressive strength of cement pastes but enhanced the thermal conductivity. The thermal conductivity of
pastes with 100% aerogels was lower by 43% when compared with that measured in the conventional paste. To improve
the compressive strength and insulation capacity of concrete containing aerogels, a reliable surface treatment method of

aerogels needs to be further investigated.
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Table 1. Physical properties of aerogel

Densit Specific Thermal Pore Void
(g/cm;)/ surface area  conductivity size percentage

(m?g) (W/m-K) (nm) (%)
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Figure 1. SEM image of aerogel
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Figure 4. Substrate modification mechanism of aerogel using
surfactant

Table 2. Mixture proportions of cement paste specimens

Addition of Unit weight (kg/m®)
) wic aerogels
Specimens (%) relative to
cement Water Cement Aerogel Surfactant
volume (%)
C 0 557.5 1393.8 0 0
AQ 0 542.4  1356.0 0 27.1
A25 25 549.7 12243 6.8 245
A50 40 50 4463 11158 12.4 223
A75 75 4100 10251 171 20.5
A90 90 309 9774 19.5 19.5
A100 100 3792 9479 21.1 19.0
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Figure 5. Typical images of fresh cement pastes according to
aerogel addition
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Table 3. Pore-size distributions of hardened pastes

Specimens C AD A25 A0 A75 A0 A100
TGP TR0 290 233 424 370 304 521 10.17
(ppcro CaplEnes, 1702 2048 1487 2761 2098 28.13 2569
(qaoro capllares | 608 828 957 619 65 655 564

(el pores 562 421 651 369 381 851 286

e 3157 3530 3520 4119 4333 4339 4435
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thermal conductivity of cement pastes
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