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Abstract

In this study, the thermal conductive characteristics and basic properties of the nine commercial products of
bentonite grouts were studied. Six of the nine products for ground heat exchanger systems are imported and others
for civil engineering are domestic. The thermal conductivities of all bentonite products are nearly similar among
products. The free swell indexes, viscosities and filter losses of the ground heat exchanger grouts are lower than
those of the civil engineering ones. These characteristics seem to increase of the fluidity to fill the bentonite slurry
to bore—hall perfectly, rather than to prevent underground water penetration. Thus, the mixtures of bentonites and
sands are recommended for high thermal conduction grouts.

Keywords : Wl Euo]E(Bentonite), L2+-+-EA(Grout), *% <€ 1% 7](Ground Heat Exchanger), € %% (Thermal
Conductivity), ®%(Free Swelling Index), Z 7] % %=(Marsh Funnel Viscosity), o]3<=#(Filter Loss)
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Table 1 Mineral analysis of bentonite grouts
Montmo . Cristo . Heu Hornb Gyp — Anal
rillonite Albite | Quartz balite Calcite landite lende sum Biotite cite Total
#001 62.8 25.9 48 4.0 25 100.0
#002 64.7 22.9 48 5.7 1.9 100.0
#003 56.5 20.4 9.0 14 7.1 5.7 100.1
#004 65.9 12.8 1.7 2.8 75 9.3 100.0
#005 57.4 42.6 100.0
#006 91.2 4.0 35 1.3 100.0
#007 58.0 25.2 3.2 75 2.7 3.3 99.9
#008 82.2 8.1 9.6 99.9
#009 79.0 6.6 4.3 9.3 0.8 100.0
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Table 2. Thermal conductivities data of bentonite grouts

#005 #006 #007 #008 #009
Experi- | 20 wi% 0.7015 0.6939 0.7002 06786 0.6917
ment 30 wt% 0.7592 0.7681 0.7552 0.7574 0.7552
30 wt% 0.7816 0.7816(28.1%) - 0.7787 -
Company
Data Sand Mix 1.5574-2.0938 1.1940-2.0765 1.6093-1.8169 1.6093-1.7304 1.7304-2.0765
(Times) (4-8) (2-8) (4-6) (1-5) (5-8)
g FdE AFY AZRIA HEARE =g
QoF FEIIIY. T3 dAET fs =
o] dgFS 2] 98k, V12Tl AFd 33 718w
3E7] 8o At #0044 Holl Bl gS 3.3.1 &% (Free Swell Index)
WA A dAdERe F7HE SAHT A%E BEHAGLE EATE S Fol A
Fig. 4 F=33 . S 2A dojuys F37He HOdgs ouls)
H, EYUeES o] Fi 9l A A A
14000 2] #7]o]% =(electrical double layer) A}o]
1.3000 —

1.2000 /
1.1000
/ =$=Sand/Bentonite

1.0000 / TW/mE
0.9000

e |

0.7000

0.6000

o 1 2 3 & 5 6

Fig. 4 Thermal conductivity change with sand addition
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