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STUDIES OF THE INDUSTRIAL APPLICATION OF SHIRASU
(Report 12)

On the Chemical Composition of Volcanic Glass in Shirasu

Kinji SHIMADA, Yasuo FUKUSHIGE, Kanji TAZOE

Fourteen species of Shirasu in southern Kyushu and four species in Hokkaido were selected

the particles of grain size between 44 and 350 s.

They were heated at 1000°C for about one second in the small electric rotary furnace and

then the hollow glass microspheres (Silas Balloon) were separated from them by pouring into water.

Chemical analysis were conducted on these hollow glass microspheres composing of volcanic glass.

The volcanic glasses of eighteen species have the following chemical compositions; Ig.loss 0.1~0.61,
Si0O; 74.42~78.32, Al,04 12.20~14.06, Fe;O4 0.60~1.63, CaO 0.44~3.42, MgO 0.29~1.61, Na,O

2.84~4.10, K,O 2.82~5.09%.

The contents of SiO, and alkali oxides of the volcanic glasses in Shirasu are larger, and the

contents of Al;O4 and Fe;O, are smaller than the original materials of Shirasu.
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NO. | BEH4 |Tg. loss | SiO, ‘ ALO, | Fe,0, | CaO ] MgO | Na,0 | K0 Total
1 BHoR | 0.32 | 76.81 \ 12.84 | 1.61 | 2.26 | 0.29 | 2.84 | 2,98 99.55
2 hn it 0.24 | 76.28 | 14.06 | 1.36 1.35 0.86 3.00 2.82 99.97
3 FHEEBE 0.54 | 74.83 | 13.33 | 1.39 2.78 0.90 3.02 3.17 99.96
4 ¥4 | 0.23 | 74.66 | 12.52 | 1.63 | 3.42 | 0.82 | 3.62 | 3.06 99.96
5 M | 0.61 | 74.76 | 13.36 | 0.60 | 1.73 | 0.69 | 4.00 | 3.27 100.02
6 & o 0.39 | 74.92 | 13.28 | 1.59 | 2.02 | 0.64 | 3.84 | 3.32 99°61
7 i 0.45 | 76.38 | 12.20 | 1.56 | 1.38 | 0.80 | 3.91 | 3.32 100.00
8 Tk | 0.34 | 75.90 | 12,51 | 1.58 | 1.57 | 0.49 | 4.10 | 3.47 99.96
9 #£ A 0.47 | 75.83 | 12.99 | 1.49 2,07 0.69 3.50 2.91 99. 95
10 E SFE | 0.40 | 76.42 13.61 1.75 | 0.36 | 3.90 | 3.50 99.94
11 X 0 0.47 | 75.84 14.13 1.59 | 0.34 | 3.71 | 3.88 99.96
12 = 0.30 | 77.33 13.14 0.54 | 1.61 | 3.67 | 3.96 100.55
13 Jl 34 | 0.33 | 78.32 12.25 0.44 | 0.52 | 3.89 | 4.02 99.77
14 o 0.10 | 74.42 13.84 1.57 | 1.16 | 3.81 5.09 99.99
15 woo 0.54 | 76.43 13.08 0.88 | 0.72 | 3.76 | 4.55 99.96
¥ ¥ 0.38 | 75.94 | 13.01 \ 1.42 | 1.69 ] 0.72 ] 3.63 1 3.55 99.97
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NO. | #m¥is Igb%ismglAML qui Ca0 | MgO | Na,0 | K,0 Total
21 E m | 3.04 | 68.60| 15.08| 2.78 | 2.66 | 0.61 | 3.44 | 2.28 98.49
22 o ® | 2.42 | 71.02! 1467 2,75 | 2.71 | 0.60 | 3.20 | 2.28 99.65
23 “ 7k | 3.12 | 7.06| 13.62| 2.23 | 2.17 | 0.61 | 3.30 | 2.70 98.81
24 | JNLME | 3.40 | 71.40| 13.65| 2.31 | 1.88 | 0.48 | 3.36 | 2.70 99.18
25 oW | 3.14 | 70.40| 13.96| 2.53 | 2.06 | 0.64 | 3.06 | 2.70 98.49
26 B oW | 2.8 | 71.22] 1351 | 2.46 | 2.19 | 0.54 | 3.50 | 2.82 99.08
27 LB = 71.68 — — — — - = =
28 ok 3.42 | 71.68| 13.55| 2.31 1.92 0.52 3.30 | 2.70 99.58
29 | jbm# | 2.30 | 69.76| 13.82| 3.28 | 2.69 | 0.99 | 3.72 | 2.48 99.04
30 X 3.08 71.70 | 13.59 | 2.22 2.07 0.62 3.52 2.90 99.70
31 EfE | 3.64 | 70.82| 14.02| 2.35 | 1.90 | 0.52 | 3.30 | 2.90 99.45
32 t W | 2.60 | 72.54| 13.56 | 2.03 | 1.96 | 0.48 | 3.30 | 2.54 99.01
33 B W | 2.96 | 71.46| 14.15| 2.22 | 1.99 | 0.44 | 3.72 | 2.28 99.22
3 | £ I | 3.46 | 70.72| 14.04| 2.46 | 2.03 | 0.51 | 3.12 | 2.28 98.62
35 izt | 2092 | 71.72| 14.14| 2.15 | 2.13 | 0.48 | 3.20 | 2.48 99.22
¥ # i 3.02 | 71.05 | 13.95 | 2.43 | 2.17 ‘ 0.57 ' 3.36 | 2.57 99.11
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