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ABSTRACT

This study is to investigate the propertics of domestic fly ash for utihzation as data in regard 1o fiy ash which is by-
product of domeslic coal power plants, and the possibility of utilization as insulation material of domestic {ly ash.

Composition, refractoriness, size distribation, density, contents of hollow parlicles, and crystalline phase were
examined as the properties of domestic fly ash.

As 10 the fired test pieces of fly ash by itself that varied contents of hollow particles with four kinds and of the fy
ash - clay - saw dust system, lingar shrinkage, bulk density, app. porosity, compressive sirength, thermal conductivity
-and structures were investigaled far the possibility of utilization as an insulation material,

The results are as follows;

1. The properties of the [y ash
i) The constituent particle of the [y ash is spherical and it contains not a {few hollow particles (Hoats by watcr
0.30-0.50, floats by ZnClz aq. (SpG=1.71) 6.57-16.72%).

1) The chemical compositions of Oy ash are SiQg 43.9-54.1%, AlQOz 21.0-30.7%. Ig. loss 15 7.4-24.1%, and
the principal of 1g. loss is unbumed carbon,

iii) Fly ash was not suitable to use for mortar and concrele mixture because Ig. loss value is higher than 5%.

2, Ultilization as insulation material
i) The test pieces of original fly ash, floats by waler, floats by ZnClsag. (SpG=1.71), p. p. t by Znlls ag. (SpG=
1.73) that were fired at 1100°C represented 0.11-0.18 Kcal/mh®C as thermal conduciivity value,

ii) The tesl peces which (76.5-85.5) wt. % fly ash-(8.5 9.5} wt. 9 clay-(3.0-15.0) wi. ¢ saw dust system, {63.0-
72.0) wt. % fly ash - (17.0-18.0) wt, % clay - (10.0-15.9) wi. % saw dust system, and 58.5 wt. % {ly ash-23.5
wi. % clay-15.0 wt. % saw dust system, were fired at 1100°C, the thermal conductivity was less than 4.1 Keol/
mh®C.

fii} In view ol thermal canductivily and econcemic aspect, insulation materials whicd added saw dust as blowmg
agenl and clay as inorganic binder are better than that of fly ash as it is or separated hollow {ly ash particles.

iv) When the saw dust contents increased in the (539.5-90.0) wt. % saw dust system, and when amount of clay de-
creased and firing temperature decreased under the condition of equal addition of saw dust, app. porosity
increased, but bulk density, compressive strength, and thermal conductivity decreasced.
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Table 1, Coemical composition of Hampyeong <lay
Constitnent Bila | AN, Feally CuQ Mgy MNasO 4 KO Tg. loss
Contenl {wl 74) 52,92 1 22,37 1.589 a.z27 | .58 5.87 1541 ‘
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Tablc 2. Batch composition of the test picces.

Fiyash (1) | Clay (5) Saw dust (%)
90.0 100 | 0.0
80.0 20,0 0.0
70.0 30.0 0.0
35.5 9.3 50
76.0 19.0 5.0
66.5 28.5 5.0
210 9.0 10.0
720 180 10.0
55.0 27.0 10,0
76.5 8.5 15.0
63.0 17.0 15.0
59.5 25.5 15.0
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Table 3, Compaosition and refractoriness of fly ash
Chemical Cemp. (%) Troximate comp. (%) Refrace
Naz O ' toriness
Si0z | ALy | FeOy | CaQ | MeO| -+  |Ig.losst VM AS FC (SK)
k.20
SAMCHURE 5104 2620 6,63 — 1.21 3.600  11.29 Q.56 8571 173 144
YOUMNGDONG 48.68  30.65 4711 0.14] 1.10 3.1 1,10 1.42) 89,90 8.68 18
YOUNG WEDL 31.03  23.4% 549 0130 1.63 5.01 18.37 Q.51 1807 1842 i3
BUSAM 47.18 23.26% 499 014 091 499 1842 145 8158 16.07 14
MASAMN 54,06 2642 5.63 0.4 1.21 307 7.4 0.85 92,60 5,58 14
KUNSAN 43,88 21.00 4.060 023 1.21 S 2413 135 7587 2218 13+
Aa2od A2 & (1983) (137)
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Table 4. Density of fly ash.

Density (z/cm?)
True Apparent
SAMCHURK 2317 2.234
YOUNGDONG 2433 2.288
YOUNGWEOL 2,422 2,193
BUSAN 2.309 2183
MASAN 2.457 2232
KUNSAN 2,198 2114

Table 5. Hollow particle contents of fly ash,

Floats by water| Floats by ZnCls
(%) aq. (%)
| SAMCHURK 0.43 13.46
| YOUNGDONG 0.46 12,62
YOUNGWEQL 0.55 16.35
BUSAN 0.46 6.97
MASAN 0.50 16.74
KUNSAN .30 10.22
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Table 6. Distribution of hollow particles floated by ZnCls aq. (spg. =1.71) of MASAN fly ash.
Particle size | —24| —70] —80| —100| —115 | —150 | —170 —200 | =250 | =270 | —325 |,

{mesh) +70 0 80| 100 | 4115 | 150 | +170 | +200 | +250 | +270 | ~323 =
Floats by ZnCl, az | = 2| 680 32| 412 152 16.74
(spp=1.71) (59| 55-10| 41.35 | 51.80 | 25.26 | 16.50 | 19.30 | 14.32
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'Tahle 7. Properties of specimens of fly ash-cley-sawdust system

Batch composition {%) SO \ Firing a1 compressive | Thermal
d 1 elln_érl?.?c) shrinkage SBu]é or ‘;Eep( %) strength | conductivily
Sawdust Flyash | Clay P (%) P pOLOsity (b (keiem?) | (keal/mh®C)
1008 0.66 L47 53.17 10.9% 0.123
20.0 10.0 1100 2.79 1138 42.67 24,58 0,183
1200 7.35 1.32 43.836 1531.21 0.296
1004 0.85 1.22 48.09 22,15 0.148
0 80.0 20.0 1100 251 1.21 43.41 32.00 0.180
1200 6.58 1.44 38.84 206.56 (.420
1000 0.97 1.26 46.64 54.53 0.183
0.0 30.0 1100 3.17 1.30 45,10 62,90 0.229
1200 6.89 1.49 37.30 399,89 0.438
| 1006 0.66 101 5311 7.3 —
85.5 9.5 1100 2.51 1.06 55.27 19.05 0.058
1200 6.77 123 48.42 33352 0.103
1000 077 1.06 54.57 ! 16.12 0128
5.0 76.0 19.0 1100 2.59 112 52.05 22.86 G.129
1200 6.00 1.29 45.50 122.92 0.194
1060 1.35 1.13 52.53 44.65 0.148
66.3 28.5 1100 2.79 1.1% 49.81 76.80 (.210
1200 6.58 1.43 40,32 264.39 0.336
1000 0.39 3.85 63.67 0.96 0.083
21.0 9.0 1100 1.35 .90 62.06 3.58 0.078
1200 7.54 1.07 55.80 29.65 0.104
1000 0.66 0.92 60.52 347 J.160
10.0 720 | 18.0 1100 174 0.97 59.18 7.50 0.102
1200 6.65 1.15 532.54 33.52 0.138
1000 1.16 .58 58.59 5.30 0.110
63.0 210 1100 2,40 1.03 56,71 26.67 0,142
1200 T.43 1.24 48.74 101.65 £.174
1000 —1.66 — — 0,22 0
76.5 8.5 1100 1.04 0.73 68.52 0.97 0.058
1200 6.96 0.94 61.33 8.06 0.089
1000 0.00 0.80 65.66 0.59 0.059
15.0 68.0 17.0 11400 1.55 33 64.87 1.96 0.083
1200 6.38 1.09 38.86 14.87 0.092
106G 0.83 : 0.35 64.03 1.07 0.074
595 | 255 1100 2.59 | 0.89 62.54 4.87 0.085
1200 5.44 103 57.3 24.95 0.180
(142) 25 %3
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