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Abstract

Building materials are trending toward environmental materials nowadays and the market share of those is growing.
So those researches and developments for environmental property are proceeding now. The main properties of
environmental products are far infrared emission, negative ion emission, electro magnetic wave shielding, and anti
fungus, these products are used with shape of mortar, and spray on the finish material. But There are not much
researches for the concrete, main material in construction field, with those functional properties. So in this research we
evaluated slump, compressive strength and air content as basic properties for concrete using functional materials of
sericite, wood pattern sand stone, carbon black and nanometric silver solution and functional properties like far infrared
emission, negative ion emission, electro magnetic wave shielding, and anti fungus. The results were as follows. The
most useful material in the functional materials was carbon black. Sericite and nanometric silver solution had a little
effect on functional property, so it was difficult to apply to concrete, and wood pattern sand stone had a high functional
property but low compressive strength, can be applied to a factory product. Anti fungus of the concrete using
nanometric silver solution was not clear but if those specimens were aged in CO, gas for a long time it might apparent.
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Table 1. materials for functional properties

(1) A= (sericite)
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Table 2. main ingredients of sericite

ingredient MgO AIZO; 5103 Kgo CaO TIO_) Crzo;g FezOg
content | 055 | 667 | 207 | 391 | 653 | 0178 | 0.189 | 242
(wt%)

functional performance materials Sign
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(2) Z-EA(wood pattern sand stone)
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Table 3. main ingredients of wood pattern sand stone

ingrcdicnt AIQOS SiOz P205 Kzo CaQ FC203 ZrOz Lazo?, CCOZ Nd203

content | 14 92| 164|7.77| 92| 286 |117| 271 | 562 | 21
(Wt%)

(3) 7HL-E-H(carbon black)
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Table 4. main ingredients of carbon black

ingredient Aleg SiOz SOg CaO F6203 Zn0O C
content
(wt2%) 003 | 006 | 041 | 001 | 0.04 | 0.02 | 995
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Table 5. main ingredients of nanometric silver

ingredient Na Mg Al S Fe Ag
content
(Wt%) 6 0.162 | 0.899 | 2.66 3.07 87.1
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Fig. 1 main ingredients of functional powder
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Table 6. Mixing proportion

replaceme unit weight(kg/m®)
w/
Fopert nt rate of B s/a
Property | ement ©%) %) wl| c RM™| S| G
(Wt%) ?
Plain none 1751 3450 | 0.0 | 812| 923
electro 2 175] 338.1 | 69 | 812| 923
magnetic | CB 4 175| 331.2 | 13.8 | 812 923
wave 6 175] 3243 | 20.7 | 812| 923
10 175| 3105 | 345 | 812 923
far 20 175| 276.0 | 69.0 | 812| 923
infrared | SE —
emission 30 175| 2415 | 1035 | 812| 923
40 | 50.7 | 47 | 175| 207.0 | 138.0 | 812| 923
5 175) 3278 | 17.3 | 812| 923
“egame 10 175| 3105 | 34.5 | 812| 923
ion WS — — -
emission 15 175| 2933 | 518 | 812| 923
20 175| 276.0 | 69.0 | 812 923
) 1 175| 345.0 1.0 | 812| 923
antt g [ 175] 3450 | 20 | 812] 923
fungus
3 175| 345.0 3.0 | 812| 923

*  Addition mass(kg/m®)
** Replaced Material content
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Fig. 2 Far infrared indicator9)
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Fig. 3 Negative ion indicator9)

Fig. 4 Electro magnetic wave measure
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Table 7. Basic tests reslut

Compressive air
type strength(MPa) slump | ot | HRWRA
(cm) o (%)
7days | 28days (%6)

Plain 22.3 29.3 190 3.8 0.7

16.0 19.1 195 42 0.7

CB 4 181 239 185 3.4 0.7

154 21.7 175 3.4 1.0

10 17.1 27.0 190 4.1 0.7

S 20 16.5 20.2 185 4 0.7
E |30 123 17.7 185 3.7 0.9
40 8.7 11.5 170 3.2 1.0

5 20.9 215 190 3 0.7

WS 10 18.4 20.5 195 3.1 0.7
15 18.9 22.4 185 3.9 0.9

20 16.9 21.3 180 4.4 1.0

1 21.1 26.4 190 3 0.7

NS 2 19.8 23.0 190 3 0.7
3 17.7 19.3 200 3.3 0.7
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Fig. 6 Air content test result and agent addition content
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Table 8. Functional property tests reslut
electro far negative
magnetic | infrared ion anti
property .. ..
wave emission | emission fungus
(V/m) (%) (Ton/cc)
Plain 1015 0911 79 OK
2 75.2 - - -
CB 4 725 - - -
6 45.7 - - -
10 - 0913 - -
20 - 0914 - -
SE
30 - 0.914 - -
40 - 0.916 - -
5 - - 142 -
10 - - 226 -
WS
15 - - 321 -
20 - - 381 -
1g - - - OK
NS 2g - - - OK
3 - - - OK
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