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Abstract

In fumarolic and hydrothermal areas, rocks react with acid solutions.Rocks altered under
acidic conditions become gradually enriched in SiOgz as a result of the leaching of the other
components, and finally change into SiO2°nH20, i.e. opaline silica. Relative leachability of
rock forming components reflects resistivity of minerals in volcanic rocks against acidic alteration.

Leached amounts of Na, K, Ca, Mg, Fe and Al in the experiment of rock-acid solution
interaction were assigned to seven representative minerals: albite, anorthite, orthoclase, en-
statite, hedenbergite, diopside and ferrosilite. Albite and anorthite were leached more quickly
than the other minerals. Amounts of those components in the residual rock in each fraction were
also assigned to the seven minerals and opal. The proportion of opal increased as the alteration
progressed and it was over 50% at the end of the experiment. Although the rock sample used in
the experiment was glassy, the leaching behaviours of these minerals in the glassy rock agree
with those in crystalline rock.
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Fig. 2 Leaching indices of Na, K, Ca, Mg, Fe,

Al and Si, which indicate relative ease of
leaching for the seven components, plotted
against reaction time (Nogami and Yoshida,

1993)

Composition (wt. %) of 45-74,m fraction

of sample used as starting material and LC-1
lava from lzu-Oshima (Nogami and Yoshida,

Na M [i !{i} i M

fresh part

Fig. 1 Line profile with EPMA of altered
part and non-altered part in plagio-
clase which was a phenocryst in the
rock altered under acidic conditions

EPMA: JOEL 733 Voltage: 15kV
PCD current: 2x 10~8A Beam: 20xm

1993)
starting material LC-1%
Siog 54.64 54.15
TiO2 1.26 1.24
altered part AlxO3 14.43 14.56
FeOs%x 13.20 14.09
0.1 mm CaO 9.08 9.02
MaO 4.15 4.07
MnO 0.22 0.20
Nag0 2.21 2.05
K20 0.48 0.47
P20s 0.10 0.10
Total 99.77 99.95

Analyses by X-Ray Fluorescence
* ! Data from Fujiiet al. (1988)

*% : Total iron as FeO
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Table2 Concentration (in mg/kg) of major components in solution samples from experiment for rock-acidic
solution interaction at 160°C using 0.24N H2SO4 (Nogami and Yoshida, 1993)

Fraction No. 1 2 3 4 5 6 7 8
Reaction time (min.) 60 120 180 240 435 960 1200 1440
Reaction time per fraction (min.) 60 60 60 60 195 525 240 240
Wt. of solution (g) 82.55 82.18 80.48 79.52 247 663 304 309
Flow rate (g/min.) 1.38 1-37 1.34 1.33 1.27 1.26 1.27 1.29
Na 69.7 51.6 50.0 45.3 40.9 18.7 8.58 5.80
K 3.95 2.16 2.08 1.96 1.82 0.97 0.70 0.52
Ca 256 171 161 151 127 57.8 28.5 19.7
Mg 11.8 5.36 532 5.33 543 3.60 3. 37 3.20
Fe 147 113 105 98.2 91.6 56.2 76.4 30.1
Al 389 283 263 241 209 92.3 44 .4 27.5
Si 183 125 126 129 139 130 124 113
Fraction No. 9 10 11 12 13 14 15 16
Reaction time (min.) 1680 1800 2400 2520 2880 3000 4080 5520
Reaction time per fraction (min.) 240 120 600 120 360 120 1080 1440
Wt. of solution (g) 295 151 751 147 421 146 1349 1588
Flow rate (g/min.) 1:23 1.26 1.25 1.23 1.17 1.22 1.25 1.10
Na 522 4.16 2.44 2.18 2.18 2.00 1.51 1.41
K 0.56 0.52 0.41 0.50 0..57 0.54 0.50 0.63
Ca 172 15.0 9.80 8.81 9.37 8.88 6.22 7.62
Mg 3.65 3.93 3.41 3.62 4.22 4.02 3.95 5.64
Fe 29.6 27.8 20.0 19.7 211 18.9 15.6 18.3
Al 22.8 18.2 10.5 8.62 8.63 7.04 5 25 4.56
Si 118 117 88.1 84.6 84.2 69.9 41.3 33.9

»5. TOWMELXFIALT, KUEOREOESLEDIMNRARVEATHSZ LD, BRIT
BAL.4 2 syl b U CRABKROE RS (Ab): NaAlSisOs, F&F (Or): KAISisOs, KK A (An):
CaAl2Siz0s D 3 SR 84, WATED EE A (Di): CaMgSiaOs, KM A (Hb) : CaFeSizOs,
KBS (En) : MgSiOs, #EEF (Fs): FeSiOs D 4 M0 #M D& 51 T SR HH 243 A RS H AL
DO ERS DB Uz & E LT, NORMEHE I #E UCSi U4t D 6 s Ol % S BAL T
LD Tz, T 2T, SiO—ETMmD 6 Ky & RAFCERT 50, KBS IEATCEET S
LDELELLNLLD, ZOFEDMLLEWV T A (APPENDIX).
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L, RIGBHIAE#ICITAD: 25.5%, An: 47.7% TH 5 Dicxf LT, Di: 5.3%, Hb:1.0%, En: 3.1%,
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3. RIGEERB OB - TERARS L IKEARS DEIG IR DO—&EZ L5 DX LT,
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MEEEA RS D ENE T RSB D 92,0005 F Tk LA LTW 50, TRUBEIZE—ESL LS.
F - OGBERA D 51,0005 28858 Lic & & A CHERBS O &, 182,400 @ Lic &
CATHKEARS DEGHEREARS EREARSOEE XD &L nd. BEARD LUK
PHER S DE ST ERR TR A LOEE L BIFE L ks TWAR, ERARSOEIE
R, ERARS CIREARSDEES LD MEL R TWD. ERGOBEERE, RIGEHMKH
551,000 A3EEE U - KEi 13 Na, Al 3970%, Ca 23fU53% TH 1, #92,4005#%:8 L /-RFCiENa,
Al B3#980%, Ca hif65% TH A (K5). ZNIEAFEFEEL T AIHRAR S & IREAMST
DHMEE LB TEEARS L EARS D DOBKRBRI A EHRLTHWALDEHEIND.
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1) FRERDT S a VERTHERTOBERENPLENLDELEZ KD 5.

(2) Na Dsource mineral (3 ERA(AD) KT THENDLINEEE/NLDAIAAD L LER Lo
LD fs TN TRDIZAIDEAK D BNa DENAFFZE LG &, ROFER)NEL.

(3) K ®source mineral (X IEEFA (Or) 123 TH5. #-57T, ThEFEENLDAIHOr hLER L
oI QO TESTHAIDEAEALKDEAKFZE LS &E, ROFFERANE.

(4) Ca dsource mineral (3K £/ (An) & FHlEA (D) & KA (Hb) TH b, (3)TH - fcAl Dsource
mineral (FAnN 12 TH Bo Hbo TS TWBHAIDEGDENLKDCaRAnh TR L2 &
ich. (TRDE=CaDELEDH@) TR - AlDEGDENKEZE LT E, - 7-CadDsource
mineral (3Di tHb TH 5.

(5) Mg Dsource mineral (3Di, XA (En) TH D, FeDsource mineral (3Hb & $kEEA (Fs)
TH%. £ TDi LHbDHIZA)TRDILMg EFeDHEE LV EHET S L, DisHb 2D
B LEMg & Fe b DEARDEHIZATE > CaDEALRRELWT EMD, Bl LD
BRUHb DENEEHRDDZENTE 5.

6) (5)T%# - 7-Mg, Fe ®source mineral (3 Z £ En, Fs TH 5.
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