L ST H B IRZET S, 5735, 85— 92, 2002 85

2000F AEHRILEKICE T B KILIRDKBEER S & EIRBERZRATKDBERS

Chemical composition of water-soluble components of volcanic ashes of the 2000
Usu eruption and dissolving constituents of rainwaters collected in ash sampling vessels
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Yasuji Murayama and Tagiru Ogino

Abstract

Chemical analysis was performed for water- soluble components of volcanic ashes and dissolved constituents of
rainwater in ash sampling vessels during the first month of the 2000 Usu eruption. Water-soluble components of the
ashes can be leached sufficiently with standing for a day after mixing with distilled water. Analytical results of ash
leachates can be divided into three groups that are presumed to be associated with circumstances of the eruption.
The first group, consists of samples collected in May 31, shows low Cl=/SO7™ ratios and low concentrations. The
second group, sampled on April 1 indicates the highest C1~/SO3 ™ ratio that seems to be influenced by constituents of
hot spring water. The third group indicates relatively high concentration according to dissolution of volcanic gas into
liquid phase in vents during the interval of eruptions. On the contrary, obvious variation in the Cl~/SO? ratios that
indicate essential changes in volcanic gas composition could not be observed on any sample analyzed.

Analytical results of rainwater samples with the ash are inferred influence of seawater on Cl~ concentrations. This
influence can be eliminated in one-third of the rainwater samples to estimate the contribution of seawater based on
relationship between Br-and Cl concentration of seawater. The Cl7/SOj™ ratios using correct Cl-concentrations
mentioned above agree with ratios of the ash samples. These results point out that analysis of rainwater samples
with the ash provides auxiliary data for C1-/SO3% ratios of the ashe leachates.
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Table 1 Effect of stirring time on anion
concentration of the ash leachates.

TR T B, mmolkglk
BER BB F o Cl Br  NO;, S0, Cl1/80.7%
SLERA 10 min 5 min 0.44 3.60  0.0021 0.036 29.12  0.12
LB 10min lh 045 340 00016 0024 2523 0.13
EC 2h 2h 0.53 338 0.0017 0.035 2930  0.12
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Table 2 Effectof standing time on anion concentraion
of the ash leachates.

TR (mmol /kg)

e RSREER(h) F cr Br. s0,” 8,057
C 0.8 0.54 30.94 0.0148 60.75 0.39
21.9 0.88 31.07 0.0143 64.61 127
709 0.82 31.29 0.0150 67.49 2.18
431.0 0.89 31.54 0.0150 7539 3.49
E 1.7 041 32.84 0.0141 92.19 0.85
23.6 0.67 32.98 0.0141 103.17 211
72.1 0.61 33.11 0.0136 106.23 3.35
331 22 128 3.45 0.0062 5.56 0.04
24.1 1.77 3.50 0.0067 5.81 0.12
726 1.79 3.64 0.0065 6.57 0.59
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Table 3 Analytical results of water-soluble constituents of the volcanic ashes of the 2000 Usu eruption.

(mmol / kg &)

HEH A pH Na K NHS Mg" ¥ F Cl Br SO, CI/SO” f{#%

331 2000.03.31 8.43 13.9 324 0000  0.769 826  0.54 3.35 0.0023 5.68 0.59  HUEBFE AR

A 2000.03.31 8.49 12,9 1.28 0013 0.805 9.43 0.55 1.70 0.0010 7.46 0.23  FEIEABRIHORE, “HARIT BUHIRE(L Lkm)

B 2000.04.01 8.35 78.7 1.25  0.000  0.040 139 062  19.69 0.0081 7.16 2,75 FREERBRURL, TOHET LR 6. 5km)

E 2000.04.04 7.84 123.7 419 0300 1.612 6429 032 3253 0.0125  98.70 0.33  JRAERURIHUEL, *16:00 JRFRATHE I~ )11 3(6.5km
F 2000.04.04 8.11 1177 275 0122 L1117 3268 050  22.09 0.0088  69.37 0.32  JE3ERBRITBURE, T18:00 {AFRFT AR (9. 0km)
C 2000.04.05 7.85 1226 286 0119  1.002 2853 0.61  30.84 0.0149  65.01 047 BB, “BIPATIB(12.5km)

D 2000.04.05 7.92 1214 332 0059 0811 2872 059  23.00 0.0087  68.59 0.34  BEREBRRRE, W BHAT = H(13.8km)
G 2000.04.05 8.20 1129 2,62 0087 0803 2548 046 2092 0.0081  60.79 0.34  JEEARBIEHFR, "9:30 AR 9.0km)
H 2000.04.05 8.27 1174 2.82 0000 0742 2548 050 21.63 0.0085  62.14 0.35 JEAEMBRIBHUEL T10:30 JFAFRFTEIH(7.5km)
J 2000.04.06 8.39 1053 218 0000 0543 1849 061  16.93 0.0088  49.57 034 JERERBRTEUR, "15:00 HAEHT 445 71 (6km)
K 2000.04.10 8.28 854 308  0.036 1271 3582 079 2571 0.0114 5921 0.43  REERBRLL, YRAFRAT B (8km)

410 2000.04.10 6.86 42.1 195  0.008 0695 1616 053 338 00017 29.30 0.12  HUERTZEATAEL, “TRER Y SL AP
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M3 DSOF ML THEREINZET 2 &, BHHL
7SO I KIT AZBFETH D ERBTIENTE
3. IS EIIOCH /SO EI)L I, ilE410% Br
< 8 EEAN0.32 5 0.47 DHIPH THR L K S/ A 8hiT
Zh 5 s, B EM10DCl /S0 E L 0.121,
(LS ORI & 5SSO EEDHMC L S &5

ABN5.

LA ED 3EEICIK Gy L 7 BRI D CL/SOF ™ ELIZ,
BT LR ILET D OIR R 2B 5 L 72 Al REtE D &
% @ECl/SO1 25D Z /R fIF0.6 KW TH D, 3
A3IAMNS 4 AL0H £ TOMMNTEILS N7z K
AREHZ DWT, KILT AR O A L Z K L 7z &5 A
5N 5CL /SO O ZEEHER T E /a0,

V. 2 JKRUCYRKDBFRSD

RIE U DK L4a0E SR 2 3R R ORI K 1
BID TR R 2 4 BIRT. ST RS OFF
EMRAF UREITCHET S E, KIEL DB DN T
120.08~4.66 epm T & U # kL H] D 3 HPH AR & W
N, BEOEW 2R BR <1280RHE 1 epmaAi T
HD. FEERERORAKRR OB A 4 et s 51
£ <0.08~0.11 epmTdH 5. KIEL D KB O£
A K B ZEFIHE Tl /any, 5 A RGN I
BL T4 HoZEnneom W EE R,

B 1 A > HAEHT oD B Nat +K O # Bk 0.4 4 i
THV, BIKEEHEHK D040 LR OHEKD0.8& T
LTS, Mg?HCa? &GN E </z->Tha,

B> Oz BEIGIURHA TR S T 2 &, 4
F16 H LA O [ Pl fHz Hl TIESO: 230.7/i1 %, C1-
MO.15R1% T, EHHOEENE <HBA—EL T
WBOIZHL T, KIEL DHKEETIESOi~ &CI-
FNENOHEMN0LI VKL, HBHEOW 142> D
BIANERD, £/, Clm LSO EEIZDONTD,
EOHEMITRL oI & 5Cl-/SOF~H(Cl-/SOi~
(anaDld, 0.7/ 5 161D #ipH T, E1133.53TH D,
4 A 4 HUABOEI4107% B < BRIKGEEHA TR E
fET0.36, #iFAA0.3MH05THAHD LIl THL
<@L, MRICEBHEDOEE H A Z .

Z DX DITIRIAE ML & IKIE U O K DIETFE R
FEIZIE 2 D OMENFED 5N, FRT AR B
WU THEHINAC /SO HICDWTIE, £0%XE

HEAKR PORU DF/KEEL FEERED K ORKGREI O SRR
Table 4 Chemical compositions of the rainwaters sampled with ash, snow and rainwater.
(mg/l) (molar ratio)
B BHA pH  Na K Mg"  Ca” NH," F o Br. NO, SO,” CI/S0,*(anal) CI/SO, (corr) X4y

Y4 2000.0406 633 253 0236 0102 324 0816 0054 3.64  0.0077 262 620 1.59 0.83 KIEUDFAK

D1 2000.04.07 644 872  0.63 0.8 737 097 0054 454  0.0107 371 157 0.78 033 KIEUVFEEAK

@1 2000.04.07 645 346 042 0172 531 0.62 0042 281 00087 287 833 0.91 0.11 JKIRUVFA

Y2 2000.04.10 - 0424  0.118 0.132 274 0049 0.109 0489  0.0029 0186  4.21 0.31 - JRIRUVREA

Y4 2000.04.10 26.1 455 109 493 0.006 0.098 27.3 0.0869 316 62.6 118 0.10 JRIEUVFIK

Y10 2000.04.11 558 190 0422 328 608 0032 895 00134 314 3.37 7.18 592 FRIELYFEA

P12 2000.04.11 166 0417 0236 151 0393 0015 286  0.0079 136 173 4.47 133 JRIEUDRA

P14 2000.04.11 6.04  0.635 0953 1040 0005 0.051 1096  0.0297 459 571 5.19 L75  JRIEUDREAK

Y0 2000.05.04 0.813 0537 0.187 1.24 1.66  0.038 0913 0.0036 0868 1.34 1.84 0.00 JRIRUDFIAK

Y1 2000.05.04 0318 0.17  0.063 0682 0365 0019 0407 0.0031 062  1.04 1.06 JRIEUDETA

Y2 2000.05.04 19.7 385 123 262 1150  0.044 258 0.0240 155 1113 6.27 6.14 [RIEUVFEA

Y3 2000.05.04 0355  0.136  0.067 0791 0264 0.044 0938  0.0038 062 136 1.86 0.00 JRIEUDFIA

UM2 2000.05.04 0466 0309  0.139  4.65 - 0.036  0.631  0.0033 546 283 0.60 JRIECOEIA

UM3 2000.05.04 0503 0374 0.182 559 0036 0038 0.651  0.0043 744 249 0.71 JRIECOFT A
""" PRALEEE T 2000.04.21 1577770073 0195 0269 0.145 - 29300100 0416 1.10 7.20 0.00 kB

A 2000.0420 - 129 0043 0075 0178 0204 0005 250  0.0092 0.094  0.42 16.10 0.00 e
D 20000501 6.62 T 0.60 0.7 008 0554 031 0008 132  0.0046 0.55 130 2.75 0.00  FARE
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Fig. 8 relationship between Br-and Cl~ concentration
of the ash leachates, rainwaters sampled with
ash, snow and rainwater.
@ : ash leachate,
O :rainwater sampled with ash, snow and rainwater
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