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Table 1. Chemical Compositions and Elemental Ratios in slags, sands and

clays excavated in Yatsugamine remaim.

ol A Si0; CaO Fe203 Mg/Al Al/Si Mg/Si Ca/Si
» 74,26 3.76 2.08 0.45 0.17 0.08 0.05
o 76. 50 1.51 1.44 0.12 0.22 0.03 0.02
BB 72.33 2.40 2.92 0.25 0.23 0.06 0.03
BB 71.84 1.60 2.40 0.15 0.27 0. 04 0.02
W 2.79 0.29 76.33 0.15 0.29 2.65 0.10
o = 54,81 3,70 15.10 0.61 0.25 0.16 0.07
P 68.95 3.28 3.33 0.33 0.25 0.08 0.05
P 63. 24 3. 64 5.75 0.40 0.29 0.12 0.06
” 51,09 2.32 25, 44 0.77 0.15 0.12 0.05
P 32,79 5.71 31.53 1.11 0.28 0.81 0. 24
p 39. 68 7.35 19,04 0.91 0.31 0.28 0.19
” 32.77 5.43 31.10 1.30 0.26 0.33 0.16
” 28.69 6.04 37.57 1.66 0.20 0.84 0.21
” 23.46 6.48 40,09 1.77 0.27 0.47 0.28
” 23.85 3.99 47.23 1.46 0.22 0.32 0.17
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Table 2. Chemical Compositions and Elementd Rotios in slags, sands and

clays excavated in Tsukiyama remain.

o $i0, CaO Fe203 Mg/Al Al/Si Mg/Si Ca/Si
W 64.6 2.59 6.37 1.49 0.15 0.23 0.04
i 63.5 5.62 5.73% 1.37 0.16 0.22 0.09

o+ 65.7 0.75 2.53 0.07 0.43 0.03 0.01

i o 69.3 1.47 3.36 0.08 0.33 0.03 0.02

% 62.6 0.38 8.%6 0.34 0.32 0.11 0.01
v 58.9 3.40 8.81 0.41 0.32 0.13 0.06
P 61.1 2.20 7.75 0.35 0.32 0.11 0.04
p 59.8 2.01 10.59 0. 42 0.29 20.1 0.03
” 43.7 4,45 22.78 0.82 0.27 0.22 0.10
P 4.1 4,42 23. 56 0.69 0.28 0.19 0.10
” 47.4 10.2 05. 26 1.33 0. 24 0.33 0.22
p 28.8 6.45 35. 56 2.00 0.21 0.42 0.23
” 23.7 5.36 40.99 1.69 0.26 0. 44 0. 24
P 29.1 3.46 36. 66 1.14 0.29 0.33 0.12
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Table 3. Chemicul Compositions of sands and clays sampled in Gumma Prefec ture.

= Si0; Ca0 Fe203 Mg/Al Al/Si Mg/Si Ca/Si
i
% DR 85. 84 1.28 2.81 0.41 0.07 0.03 0.02
& W 91.50 0.17 0.45 0.15 0.06 0.01 0.00
B ol 86.99 0.45 1.70 0.33 0.08 0.03 0.01
ISEiha 78. 33 3.05 2.73 0. 54 0.12 0.06 0.04
% 62.60 7.79 4.87 1.30 0.17 0.22 0.12
5= JIi 70, 23 5.99 3.22 0.64 0.17 0.11 0.09
#+
% o R 72.80 0.53 3.51 0.13 0.25 0.03 0.01
& W 70.74 0.26 1.42 0.20 0.27 0.05 0.00
B ol 69. 41 0.69 4,45 0.15 0.28 0.04 0.01
B 69. 99 1.87 4,48 0.17 0.27 0.05 0.02
& ¥ 73,04 1.94 2.17 0.10 0.6 0.03 0.03
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Table 4. Ti/Fe ratio of slags

e % Ti/Fe {EDL 1 Ti/Fe {HDPISECGRED
-7

& 7 v BB 0. 0083~0. 838 0.093 (17)
5 O OE B 0.3811~8.9171 1.895 (6)
& E B B 0.5818, 0.6269 0.605 (2)
"X d 0. 3633~0. 5481 0.447 (5)
WER

it 8 % & B 0.0087~0. 0165 0.014 (5)
WO O#® OB 0. 0093~0. 0055 0.018 (100
BF RS /INEFLLERR 0. 0158~0. 0353 0.02¢ (5)
P9 ke R B 0. 0031~0. 0078 0.005 (5)
HER
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A Study on the Chemical Analysis of Anecient Slags

Wataru KAWANOBE and Hideharu TAKATUKA

Tokyo Institute of Technology, Oookayama, Meguro-ku, Tokyo 152, JAPAN

The ratios between molar percentages of elements in old iron slags are determined. The
ratios give us valuable information about iron-making techniques in ancient times.

The ratio of aluminium to silicon in slags of the period between the 6th and 17th cen-
turies excavated in Hiroshima and Okayama prefectures is in the range from 0.12 to 0.14.
The value in the slags of the age after the medieval times converges to that of the well-
known experiment held at Sugaya in Shimane prefecture in 1969, as the age of slags beco-
mes younger. The potassium to silicon and calcium to silicon ratios show similar tendencies.

These results suggest that the sand to clay ratio in the wall of furnaces has been approach-
ing to the optimum for iron-making throughout the long period.

Since the ratios of potassium to aluminium and aluminium to silicon are within certain
ranges particular for each ruin in most of cases, ruins may be distinguished from each other

using the value.






