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STUDIES ON THE INDUSTRIAL APPLICATION OF
“SHIRASU” (Report 8)

On the Preparation of Lightweight Tile Using “SHIRASU”

Kinji SHIMADA,* Shigeto IZUMO** and
Yasushi IREDA*#*

A little amount of white cement, kaolin and wollastnite is added to magnetic separated and selected
SHIRASU, the mixture then press moulded and fired in the electric furnace.

Physical and thermal properties and bending strength of those fired bodies were investigated. The
properties of SHIRASU-white cement-kaolin system or SHIRASU-white cement-wollastnite system fired
at 1150 to 1200°C are as follows, apparent gravity 2.3~2.7, bulk gravity 1.6~2.0, water absorption O~
17(%), bending strength 80~500kg/cm?, and thermal expansion coefficient is found in the following

region “5.6~5.8x 1076,

The whiteness of the tile bodies SHIRASU is 90(% ), near the pure white, so that colouring is good
and can be expected the reduction of pigment consumption.
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"R & ‘ Ig. loss l SiO, \ ALO, | Fe,0, 1 CaO l MgO | K,0 ‘ Na,0 \ SO, | Total
YRR 0.82 | 66.33| 18.50| 0.65 5.40 | 1.78| 2.25 | 4.42 — 100. 15
ﬁa{}w )y | 12.16| 47.70 | 40.64 | 0.32 0.30| 0.17| — - — 101. 29
jf'f': 72tk 0.30| 51.56| 0.96| 0.25 | 45.11| 1.35| — — — 99, 53
B Vb 2.70 | 24.16| 4.77| 0.21 | 63.97| 1.37| — — | 210 99. 28
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2.1 OERIEE 2ITURTLHICY 7 2 80~90%, 7 P UK Z b FA
Uy 0~20%, [fat Ak 5~20% BXOT 5= F| A | B ey VY *
FFA4 b A 0~20% EEA L, BEILETIRMER % gg 20 20
TR&®R, 27 YL RHER (40x20x 100 mm) TH C | 80 20
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ks 1310% & Uiz, M | 80 15 5
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1 | A kg /o
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2 1-250kg /om
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RMEE=W/(Wi—Wy) - oeeeeeennnn. 1) o (kg/cm?)= - x—bh—z ~~~~~~~~~~~~~~~~~~~~~ )
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o LRBMAELAS 747y 2 HOME cm), h 135t
REKILE (%)= — 5 X100 ... ®)
> Ws—W, BOEX (ecm), b 2B DIF (cm) TH 3.
#3 vy ApE Kk OHE
RO SRA e | REE | B0 | ek | B | s | sy .
F % | E(CC | M) |[CC/hr)|(C/hr)| k ®| (%) (%) (%) |(Kg/cm?)
Al 1000 1 . N 2.61 | 1.8¢ | 16.0 | 29.6 5.4 256
A2 1050 1 2 & 2.60 | 1.84 | 15.8 | 29.2 5.3 267
A3 1100 1 3 % 2.60 | 1.80 | 16.8 | 30.4 5.5 318
Al 1150 1 0 i 2.57 | 1.82 7.1 4.3 8.1 330
A5 1200 1 3 274 | 229 | 0.4 | 0.9 8.9 488
Bl 1000 1 B .. 261 | 1.85 | 15.7 | 20.0 0.9 31
B2 | 1050 ] = ! 2.62 | 1.90 | 14.7 | 27.9 0.9 43
B3 | 1100 1 " 2.62 | 1.90 | 14.4 | 27.6 1.6 63
B4 | 1150 1 B & 2.62 | 2.04 | 1.0 | 21.9 2.1 106
B5 | 1200 ] . 2.61 | 2.03 7.0 | 12.4 3.7 141
B6 | 1250 1 t: t 2.56 | 2.4 6.1 | 12.3 6.0 133
cl1 1000 1 " " 2.70 | 1.69 | 21.8 | 37.0 0 4
C2 1050 1 2 = 2.70 | 1.68 | 22.2 | 37.5 0 8
C3 1100 1 5 » 2.70 | 1.69 | 21.4 | 37.1 0 12
Ca 1150 1 ‘ 2.69 | 1.88 | 16.8 | 31.1 3.3 46
C5 1200 1 i z3 2.52 | 2.46 0.8 2.1 | 121 350
DI 1000 1 . " 270 | 1.79 | 18.6 | 33.5 0.3 58
D2 1050 1 A @ 269 | 1.77 | 19.2 | 34.0 0.3 60
D3 1100 1 . " 2.69 | 1.77 | 19.2 | 34.1 0.4 63
D4 1150 1 e 2.66 | 1.81 | 17.5 | 3.8 1.4 162
D5 1200 1 . o 2.64 | 1.92 | 14.2 | 29.0 3.8 171
D6 1250 1 1 2.53 | 2.17 6.4 | 14.6 8.3 249
E1 1000 1 . " 2.61 | 1.69 | 20.7 | 35.1 2.9 117
E 2 1050 1 5 = 2.61 | 1.70 | 20.2 | 34.4 2.6 165
E 3 1100 1 # % 2.61 | 1.73 | 19.4 | 33.6 2.5 237
E 4 1150 1 ) . 2.55 | 1.81 | 15.9 | 28.9 3.1 249
E5 1200 1 23 2.36 | 2.36 0.1 0.3 | 11.8 648
F1 1000 1 " " 256 | 1.74 | 19.1 | 32.8 4.6 135
F 2 1050 1 2 = 2.56 | 1.77 | 17.5 | 31.6 4.9 176
F 3 1100 1 4 % 2.56 | 1.81 | 15.3 | 28.1 5.8 187
F4 1150 1 ‘ o | 244 | 2.2 3.4 7.5 | 10.7 221
F5 1200 1 % | 2.32 | 2.31 0.1 0.3 | 10.4 350
Gl 1000 1 v . 269 | 1.78 | 18.4 | 33.1 0.0 24
G2 1050 1 = a 2.68 | 1.80 | 18.6 | 33.3 0.0 29
G3 1100 1 e 2.68 | 1.81 | 17.9 | 32.5 0.0 50
G4 1150 1 . 2.67 | 1.85 | 16.4 | 30.5 0.5 9%
G5 1200 1 % % 2.59 | 2.14 8.1 | 17.5 5.1 110
H1 1000 1 .. v 270 | 1.72 | 2.0 | 36.2 0.0 14
H?2 1050 1 = & 2.71 | 1.73 | 20.6 | 35.9 0.0 20
H3 1100 1 4 % 2.70 | 1.75 | 20.3 | 35.5 0.0 33
H4 1150 1 e " 269 | 1.78 | 19.2 | 34.1 0.7 82
H5 1200 1 2.65 | 2.06 | 10.6 | 21.9 0.6 181
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BB e HE oMM ¥ 7 2OTEMFMICET 2HE (B8#H) 1

AR | iR | gEREE | REE | HHE | B i WokE | RS | Wi s
i3 iy W Ax YR
F 5| ECC) | Mhr) [(°C/hr) [(°C/hr)| 1 & (%) (%) (%) | (Kg/cm?)
S6 | 1150 ( 1 \ 120 ‘ 120 | 2.60 ] 1.89 \ 14.5 ’ 97.4 \ — | 267
T1 1000 1 " v 2.55 | 1.58 | 23.7 | 37.6 1.0 17
T2 1050 1 2 @ 2.55 | 1.62 | 22.2 | 36.2 1.8 17
T3 1100 1 # A 2.55 | 1.70 | 19.1 | 32.6 2.4 67
T 4 1150 1 e " 2.54 | 1.96 | 10.8 | 2.4 7.7 138
T5 1200 1 & 251 | 2220 | 55 | 1222 | 11.0 158
Ul 1000 1 " " 2.53 | 1.58 | 25.3 | 39.1 1.3 19
U2 1050 1 o 2 2.5¢ | 1.81 | 15.6 | 28.4 4.6 99
U3 1100 1 ) 2 252 | 214 | 6.6 | 142 | 11.0 311
U4 1150 1 2.45 | 2.44 | 0.2 0.5 | 14.0 764
V1 1150 1 120 120 | 269 | 1.65 | 23.4 | 38.6 0.1 70
V2 1150 3 120 120 | 268 | 1.69 | 22.0 | 37.1 0.3 98
V3 1150 6 120 120 | 267 | 1.69 | 21.5 | 36.5 0.6 110
' 1150 1 160 120 | 266 | 1.65 | 22.4 | 37.4 0.1 82
V5 1150 3 160 120 | 269 | 1.68 | 22.4 | 37.6 0.1 83
V6 1150 6 160 120 | 2.68 | 1.69 | 2.5 | 36.3 0. 4 106
V7 1150 1 200 120 | 2.67 | 1.67 | 22.4 | 37.5 0.1 9%
V8 1150 3 200 120 | 269 | 1.67 | 22.6 | 37.8 0.4 85
V9 1150 6 200 120 | 269 | 1.70 | 21.8 | 37.0 | 0.4 101
Wl 1150 1 120 120 | 268 | 1.70 | 21.6 | 36.7 0.7 108
W2 1150 3 120 120 | 2.67 | 1.73 | 20.4 | 35.2 1.3 123
w3 1150 6 120 120 | 266 | 1.75 | 19.5 | 34.1 1.4 134
W 4 1150 1 160 120 | 2.65 | 1.69 | 21.1 | 36.0 | 0.5 118
W5 1150 3 160 120 | 267 | 1.70 | 21.4 | 36.4 | 0.6 109
W6 1150 6 160 120 | 2.66 | 1.73 | 20.4 | 35.2 1.1 135
w7 1150 1 200 120 | 266 | 1.70 | 21.2 | 36.0 0.8 119
w8 1150 3 200 120 | 2.67 | 1.73 | 20.6 | 35.5 0.8 130
W9 1150 6 200 120 | 2.67 | 1.73 | 20.4 | 35.3 0.9 140
[
X1 1150 1 120 120 | 266 | 1.70 | 21.5 | 36.6 0.9 151
X 2 1150 3 120 120 | 265 | 1.79 | 18.2 | 32.5 2.3 157
X 3 1150 6 120 120 | 2.64 | 1.79 | 17.9 | 32.1 2.1 160
X 4 1150 1 160 120 | 264 | 1.75 | 19.2 | 33.6 1.6 140
X5 1150 3 160 120 | 267 | 1.75 | 19.6 | 34.3 1.9 145
X6 | 1150 6 160 120 | 266 | 1.77 | 18.7 | 33.2 2.1 158
X7 1150 1 200 120 | 265 | 1.76 | 19.1 | 33.6 2.1 127
X8 1150 3 200 120 | 266 | 1.78 | 18.5 | 33.0 2.1 157
X9 1150 6 200 120 | 266 | 1.78 | 18.6 | 33.1 2.1 165
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(a) RRIBEDHERSKROYENHE B L UMEICE &
Eqr 2

ARG (v7280%, 7724+ 10%, G
NEFUFEAYE 10%) 2R, BRIUK 10% %0
%, 250kg/cm?, 300 kg/cm?, 350 kg/cm?, 400 kg/cm?,
450 kg/em? 35 L OF 500 kg/em?® D & RRIEE S TMEK
s, 1100°C T 2 Rl —EREEIC fREE L, Fon
B 200°C/hr, BHIEE T 120°C/hr TH 5,
BEREARRARHCOWLT, REHLE, SHE, Wk,

RESIELLICMIFBEILAUE LcEREELIDL
BOTH 3.

KHURT EIIC, RBENKE L LBICO>NTH
ko REILE, HHEQ ErC K&{BEELD
I, BKkEK, [ILLHELICHDT B, HFRS &K
FEEMSKE LB IKONTHKAT %28, 450kg/cm? L]
TR ZOHMBRIAENTH .

(b) EARS DSBS OBEICE XITTH

VIRAEERG LT ARRAOMEICBLEITAHR
AV, AFVUBIET IR MF4 FORBIIE
SBLUK2~K4ITRTELBYTH S,
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12 EREXZEIE2RHRERSE

%4 REEVEHEOHHENHEB XUHEEIC
BLETESE AN G, BEREK : 1100°C,
BERRIE R ¢ 2 hrs)

& ¥ E #1 (Kg/cm?)
250 | 300 | 350 | 400 | 450 | 500

£ 1.62] 1.64] 1.66| 1.67| 1.68| 1.69

H )
% ok # (%) | 24.3] 23.6] 23.2 22.8 22.3 21.9
RIS = (%) | 39.5 38.8 38.6 38.1| 37.6, 37.0

I A S 3
(Kg/cm?) 29.7| 32.1| 34.3| 34.4| 38.1| 38.8

BO# W & | 2.69 2.68 2.71] 2.70| 2.69| 2.69
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