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Fe)| (FeO) | (Fe,09) | (5i0,) | (AL,0y)| (Ca0) [ (MgO) | (K,0) | (Na,0) | (Mno) | (Tioy) |(Cr,09) s Yol oy | e
o A4 ;
KNK-3 ,kﬁggf B AT 0.96] 0.05] 0.04| 1.26] 0.13]0.76]0.25[0.74]0.61]0.04| 77.32|0.02]0.07|0.01]0.24]0.03|<0.01]0.61]0.08
R
o
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NI ¢ 28ksy (Total Fe), @8k (Metallic Fe) . BLEE—8k (FeO) @ & fkik

ES
Pk (C), Wisg (S) © MRBEA ML, IRBERSMRIN
P

(Inductively Coupled Plasma Emission Spectrometer) #%EA%E 7 7 A~ I 0650 Mrik

L) i;....
5 SRS

BEE3 HFronoatit#kiFE (£ :KNK-6 £ : KNK-7)
Wus: 7 A% A K FeO Mag: ~7 34 A & (Bi#k#E) FeO - Fe,0, Fa: 77 Y74 b (A bAA) 2Fe0-SiO,

EHE4 HF/0BHIERHKE (KNK-8)
FEI E E~PUREAE  SBE. £ 7 =54 RN, A1 BESEHTHEL

2.16%), —FH. T4 DIXOXED TH o7 (CaO : 4.49~8.05%), S HIC4 &bV ET
2T REEND (TIO, : 1.61~2.99%) (523,
(3) EBfkExiE

717 aEpi L E #EkE (KNK-8~12) OWrm#lg 2 5hE Lz, Wi d B 003
BT, NEICIER I e R BIET D EEThH - 72 (BH4),

,89,



B R O RO BRI & BBREEHI BT 5 B

4. B %
(1) AV BREBOIT VA VIHRAIZDONT

INETIIH T 7 aBRBRNOH T U280A13 5 AL XEREIFTE J O e X# b S v T
WD, TOREE 1 HITHk~ 8k (Pyrolusite : MnO,) T. 4 s&i%7R#%8: (Hematite :
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B3R LERTOHMERARY~OTRORKENH LT - HFOLEIHE-—RR
(1) 586 (SR80

- . Total Metalli FeO Fe,0. SiO; Al,O; Ca0 MgO K;0 Na,O MnO TiO: Cr,0; S P,0: \% Cu
SR L ER L FeC 203 2 204 g 2 2 2 203 205 X ik
LEVAES P e 20.2] 0.17]18.93 7.6]37.62]10.74] 4.03] 0.66]1.692]0.320] 16.1 0.2 0.320] 0.786] 0. 057] 0. 025 (3)
SR 62.96] 0.02]12.59]76.00f 3.27] 1.25] 0.01] 0.01]0.030 0.01] 0.02 0.053[ 0.332] 0.004] 0. 009
JINHL 35.95| 0.27[39.66| 5.67|28.18] 4.82| 1.21] 0.57 0.7] 0.15/ 11.02] 0.20] 0.02]0.034] 0.25[ 0.12| 0.02| (4)
32.35| 0.22]27.59|14.43[30.79] 5.86] 2.00] 0.64| 1.05] 0.23] 8.30] 0.44] 0.02]0.229 0.3| 0.15] 0.02
38.21| 0.63]72.88| 16.55[27.27| 4.37] 0.78] 0.66] 0.77[ 0.15] 7.50] 0.38] 0.02]0.225| 0.25| 0.18] 0.02
29.68| 0.22]29.75| 8.17[31.62] 5.19] 2.66] 0.55| 1.09] 0.23] 7.48] 0.42| 0.02]0.228| 0.28| 0.13] 0.03
26.36] 0.22]13.36]22.39[33.95| 8.76] 1.31] 0.31] 0.82 0.2} 10.26 0.26| 0.02[0.083] 0.28] 0.10| 0.05
41.68] 0.22]20.69[35.74| 19.4] 5.31] 0.95] 0.38] 0.62| 0.13] 3.32] 0.22] 0.02]0.424| 0.28]0.073] 0.03
32.57| 0.27]36.15| 4.89[30.55] 5.81] 1.90] 0.53] 0.99] 0.27| 7.80] 0.49] 0.02] 0.22| 0.30| 0.14] 0.03
34.47| 0.18[13.65|33.55[28.78] 5.73] 1.35] 0.23 0.8| 0.14] 8.20] 0.34] 0.05]0.021| 0.33] 0.16] 0.04
31.23| 0.22]26.73| 13.83|32.66] 6.62] 2.08] 0.67| 1.35] 0.29) 7.76] 0.47| 0.03]0.211| 0.30| 0.14] 0.02
EINE) 20.76] 0.11] 0.57]29.03]29.68 6.8] 0.16] 0.29] 0.86] 0.06f 16.30] 0.065[ 0.02]|0.012| 0.10]0.094] 0.01
FINE) 40. 08 1.02] 56. 18] 18.86| 3.46] 0.13] 0.96] 0.54 0.1} 8.78f 0.11] 0.03[0.019] 0.18] 0.14] 0.01
RIS 34.37| 0.22]40.32| 4.45[31.97| 4.14] 2.17] 1.54] 1.17| 0.13] 6.86] 0.21[ 0.02]0.053]0.098] 0.11] 0.01
RIS 34.52| 0.45[39.37| 5.72|32.44| 2.29f 1.91] 1.72| 0.33] 0.11} 7.14] 0.15] 0.02 0.5/ 0.086] 0.10f 0.01
i 38.12| 0.56[43.68| 6.13[30.39] 7.25] 1.95] 0.61] 0.59| 0.25] 6.70] 0.16[ 0.02]0.025| 0.25| 0.12] 0.01
38. 14| 0.56[42.97| 6.96[30.01] 9.36] 1.51] 0.39] 0.71| 0.22] 3.81] 0.29[ 0.02]0.067| 0.20|0.065] 0.01
36.95| 0.89]41.96] 6.32]35.21] 9.15] 2.05] 0.39] 0.85[ 0.43] 0.75] 0.29[ 0.02]0.077] 0.20]0.053] 0.01
15.81[ 0.22] 13.22] 7.95[55.28]12.24] 1.34] 0.35] 1.32] 0.51] 0.70] 0.29] 0.03[0.018] 0.13]0.036] 0.01
/INFO 36. 13| 0.13]10.63]39.66|49.08] 0.13] 0.05] 0.02[ 0.01] 0.01] 0.03] 0.01] 0.07| 0.08] 0.01]<0.01]0.059| (5)
64. 14| 0.07]24.42|64.47| 6.60[ 0.84] 2.18] 0.26] 0.03] 0.03] 0.44] 0.13[ 0.13]<0.01] 0.04]<0.01]<0.01
29.54| 0.08| 8.57|32.60|57.65[ 0.48] 0.14] 0.06] 0.06[ 0.01f 0.12] 0.01f 0.09] 0.03| 0.03]<0.01]0.006
37.48| 0.05| 44.6| 3.98[35.15| 7.68] 2.92] 0.79] 0.93| 0.14] 1.08] 0.29[ 0.03] 0.03] 0.56] 0.02]0.021
4.37)<0.01] 0.68] 5.49|64.90(19.32] 0.58] 1.21| 2.15| 0.72] 0.11} 0.80| 0.11| 0.0l 0.21] 0.01]0.004
33.10| 0.02]38.42| 4.60[35.79] 9.70f 5.50] 0.52| 0.81] 0.14f 2.80] 0.28] 0.02] 0.02| 0.27| 0.01]/0.014
3.76|<0.01] 0.97| 4.36|64.37|17.53] 0.39] 0.80| 2.10f 0.67] 0.07| 0.79| 0.07| 0.02| 0.13| 0.01]0.002
38.72| 0.03]|44.65| 5.70[28.01| 8.05/10.36] 0.62| 0.76[ 0.11f 0.78] 0.41| 0.04] 0.02| 0.20| 0.01]0.025
i) SR 48.75| 0.13] 4.67[64.33] 8.62] 2.98] 1.08] 0.39] 0.19] 0.23]10.65] 0.29] 0.11] 0.01] 0.91] 0.05] 0.02
(2%) it HH I VE? 35.88| 0.03|41.81| 4.79[27.84[11.00f 1.45] 0.95| 0.77] 0.17] 6.69] 0.68] 0.03] 0.02| 1.20| 0.03] 0.02
S b H i 42.86] 0.17]50.79] 4.59]26.61] 8.81] 2.75] 0.81] 0.69] 0.12] 3.04] 0.42] 0.01] 0.06] 0.64] 0.02] 0.0l
(2) R Bk
EHE BB Totalle MeLaFI!c FeO Fe,0; | SiO, Al,04 Ca0 MgO K,0 Na,O MnO TiO, | Cry04 S P,0s5 \2 Cu |X #ft
5o gk ki) 64. 81 92.97] 0.90] 2.72f 0.01] 1.16/0.010 0.45] 5.05 0.007[0.057] 0.14 (3)
JEN T 43.30] 0.12]49.54| 6.68]22.06| 6.16{ 1.97 1. 130 0.57] 6.22 0.060[0.115] 0.11/0.003
$E A0 i L i 45.33] 2.94[49.49| 5.27[24.43] 5.87] 3.06] 0.76]1.479]/0.309] 0.46] 3.52 0.012[0.133]0.155] 0.005
B 16.10| 0.21[18.23| 2.61|47.78|18.08] 0.51| 0.32| 0.55| 3.12| 0.19] 1.23] 0.03]0.005|0.060[0.080| 0.01]| (6)
53.29| 0.08]26.36|50.31| 7.84] 5.06] 0.05| 0.31] 0.02] 0.25] 0.38] 2.03] 0.04]0.026|0.040| 0.19] 0.01
45.84| 0.33]52.13] 4.83[21.49] 7.15| 1.31] 0.90| 0.46] 1.42] 0.60f 1.74] 0.03]0.043] 0.11] 0.12] 0.01
44.80] 0.85]40.78] 5.23|19.60| 5.84] 1.60f 1.07| 0.38] 1.75| 0.74f 2.10f 0.03]0.136] 0.13] 0.23] 0.01
59.12| 0.09]29.18] 7.76[ 3.94] 3.52| 0.06] 0.70] 0.02] 0.01] 0.44] 3.64] 0.03]0.010]|0.035] 0.25] 0.01
43.67| 0.66]50.93|18.86[20.21| 5.75| 1.36] 1.01] 0.20{ 1.70] 0.59] 2.49] 0.03]0.039]0.093] 0.18] 0.01
37.14| 0.49]42.27|51.29[26.51| 6.88] 0.41] 0.61] 0.42| 1.83] 0.75] 2.05] 0.03]0.042] 0.10] 0.23] 0.01
10. 01 0.07]61.04] 0.99{23.13] 0.14] 0.71] 0.01] 0.25] 1.83] 0.38] 1.90] 0.03]0.028]0.092] 0.10{ 0.01
F o 39.35| 0.56|46.42| 3.86|24.27| 6.42| 4.54| 1.66[ 1.24] 0.22| 0.61] 5.74] 0.07]|0.041]0.085|0.306] 0.002] (7)
40. 65| 0.67|49.58] 3.03]|25.38] 6.48] 3.76[ 1.52| 1.00] 0.19] 0.54] 5.27] 0.09]0.037|0.065[0.319|0.002
40.34| 0.78|46.27| 5.14]23.67| 6.60] 3.60] 1.74 0.66] 6.54] 0.08]0.034]0.055|0.319/0.002
49.90] 0.45| 8.19[61.61]10.10| 3.25| 0.40] 0.58 0.29] 2.52| 0.02]0.021]0.042]0.137]0.004
35.44| 0.89]33.77| 11.85[26.41| 6.99] 3.18] 1.66] 0.45] 0.17| 0.49] 4.27] 0.02]0.024|0.064|0.180| 0. 004
38.33| 0.89]42.54| 6.23]26.53] 7.11| 3.35| 1.62| 1.04] 0.17| 0.52] 4.27] 0.02]0.019]|0.073]0.171]0.002
RS 42.60| 0.89]46.27| 8.21|21.34| 5.62| 2.51| 1.66] 0.62] 0.11] 0.50] 6.47] 0.04]0.035|0.058]0.323]0.002
38.92| 0.78[38.37| 11.88|25.35| 6.67| 2.56] 1.58 0.46] 5.00] 0.03]0.072]0.066|0.319]0.002
Tib gk 61.88] 0.34]29.60]55.57| 1.35] 3.00{ 0.16] 1.13 0.55] 4.94| 0.06]0.005]0.059]0.319]0.002
Tib k 61.78] 0.45[29.31]55.10] 2.68] 3.13] 0.12] 1.02 1.77] 4.87] 0.06]0.014]0.012{0.303]0.002
74 1L 5 o0 it 36.85] 0.37|43.03] 4.34]25.01] 9.02| 4.95| 1.99] 1.65] 0.27| 0.64] 6.02| 0.04| 0.02] 0.23| 0.16]<0.01]| (5)
P B S 47.25] 0.22]50.43[ 11.20] 18.49] 6.56] 2.39] 1.62] 1.10] 0.22] 0.60] 5.19] 0.02] 0.02] 0.20[ 0.13]<0.01
] bea 40.62] 0.15|47.62| 4.94|26.35] 5.76| 2.67| 1.10| 1.16| 0.20| 0.48] 7.03] 0.03|0.018| 0.18] 0.26] 0.01] (8)
aFaSisted 40.65| 0.12]47.69| 4.95[25.16] 6.34| 2.84| 1.14] 1.26] 0.25| 0.54] 7.50] 0.04[0.030| 0.25| 0.22] 0.01
R4 Sised 43.21| 0.17|51.50] 4.30[22.69| 5.70| 2.86| 1.33] 1.27] 0.31| 0.56] 7.76] 0.03[0.031| 0.33] 0.20]<0.01
= 3 37.62| 0.05| 9.41]|43.26[21.73] 5.66] 0.64] 0.51| 0.72] 0.14] 0.30] 5.51] 0.04[0.025| 0.21] 0.17]<0.01
& 43.62| 0.11]25.44|33.94[18.40| 5.21| 1.49| 0.71] 0.75[ 0.14] 0.31] 5.51] 0.03]0.051] 0.20] 0.22]<0.01
FEH 38.46] 0.08]|44.03] 5.94[27.15] 7.69] 2.75| 1.22] 0.98] 0.25] 0.51] 5.35] 0.04]0.018] 0.15] 0.12]<0.01

ORSIEBNT, fICE - BB, NE - EILESSART 65, Lol —HEEPIINS
A U7 20 AU ICIT A ey (B 3K),

BIGRIF DIF IR LIRSS & o T RLEEROR ) D B 7 2 SRR 2 e v TV o3 1T D
KO EMToN TG DNE, s RSGEB O T A A & FH R L THRE LT BB
%,

(3) HEFHBFOEIET A (MnO) DEE

At L7z & 9z, ARFHE L7e -7 e mg@ut H8EhIzix, ik~ (MnO) @

HAEDEWRBIEIA DN -T2, EELEKSO®EXBOFHE T, KKT
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& A i B IR B BT O AR ORISR & BB I B3 5 R

$4R LERTOHERAKRA~GTRKOHEEED - HEHLE Mn0 #

SIS SEMB R Total [Metallic| FeO | Fe;O3 | SiO; | Al,03 Ca0 | MgO K,0 Na,O MnO TiO; | Cry03 S P,05 Vv Cu X
Fe Fe

SRR H S A BB 36. 12| 0.25|33.53| 14.02]34.72| 9.56| 3.80| 0.49|1.248|0.055| 2.58| 0.39]|0.027| 0.01] 0.28| 0.38|0.001| (10)
e Wi Bt 15

(&%) 57.59| 1.02|57.70| 16.76| 13.16| 4.61| 1.34| 0.46| 0.76| 0.15| 1.12| 0.16] 0.03] 0.07| 0.37|<0.01|<0.01] (11)
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A Short Essay on Ancient Raw Metal for Iron-making and the Refining Method

in the Hiroshima Prefecture

Mizuho SUZUKI

Smelting slag with a high level of manganese oxide (MnO) has been confirmed in the Kanakuro-
tani site in Sera-chd, Sera-gun, Hiroshima Prefecture. It is observed that components, such as FeO-
Si02-MaO, of these slags are concentrated in a low melting zone (lower than 1300°C) when plotted
on a phase diagram. MnO seems to have played the role of fluxing material to stabilize the operation
of iron-making furnaces.

The two mineral specimens were MnO minerals without any iron content. Therefore it is presumed
that they were discarded during the concentration process as they did not have any iron content. Four
iron slag specimens were investigated concerning their content. One of them had 2% MnO and in
three of them, there was less than 1% MnO. Besides, all of them contained 1~3% Titania. These
results indicate that both iron ore and iron sand were used as iron-making materials at the Kanakuro-

tani site.
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