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Vanadium Content of the Acid Hot Springs in Japan II.

Vanadium in the Strong Acid Waters Emitted from the
Bored Wells, Accompanied with Voleanic Gases, Volcano Hakone.

Tadashi ARAKI

Department of Chemistry, Faculty of Science, Tokyo Metropolitan University

ABSTRACT

In Autumn, 1968, four wells were drilled by the Kanagawa Prefectural Government
at Owakudani, for the purpose of preventing a land slide. When the wells were drilled
as deep as 65, 68, 68 and 75m respectively, volcanic gases were emitted out of the wells,
accompanied with a strong-acid water. The author made an analysis for vanadium and
other components in those acid waters. The results are as follows:

Acidity 0.362-1.83N, Cl 13150-67900 mg/Il, SO, 664-4136 mg/l, SiO, 72-790mg/!, Fe 0.30-
8500 mg/l, Al 5.0-1502mg/l/, V 0.010-8.34 mg]/!.

Between V and SO, content, between V and Al content, and between V and Fe content
in the strong-acid waters, there exist linear relationships. Vanadium increases with an
increasing SOy, Al and Fe content.

The contents in the unaltered rock sample from Owakudani were found to be SiO,
55.5%, Fe 5.30%, Al 10.50% and V 0.023%. It is presumed that vanadium, iron and alu-
minium in the rocks dissolved into the acid water, by the reaction of sulphuric acid with
its surrounding rocks. The V/Fe ratio in the strong acid waters was three times as
large as that in the unaltered rock at Owakudani.
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CTESICABE LT3 U< MO BUK A L, &0 BukofE, mak EimounT
X, BRI X o THREIh T3, FRIc X5 &, #gkix Cl: 9.05~66.10g/l, SO, :
13.80~77.10g/l %X L& LT, xRS A RBECEA, Mo THREEME (HT: 0.262~1.59
gll) THot.
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4.1. WERAEAKFONFST L

S ABERZ W LR A2 E LICRT. COFCRLEAF oY AGRBEOVWTETEE
T3 L, THBBEEAHEAKE, FROMm o THEENE L, Hex—) v 27fl No. 2 X
DR LI b OE, RE 1.07N~1.83N %51, £—V v 24l No. 4 7511 A 22 HICEIR

#F 1 FERKESERA A LERS

BILOEE| WAKEAHB Tw | B B Fe Al v Cl SOy Si0,
A€ N mg/l mg/l' | mg/l | mg/l | mg/l | mg/l
No. 1 1968. 10. 16 — 0.496 0.30 15.0 | 0.020 | 16930 925 | 364
” 1968. 10. 31 — 0.373 0.60 5.0 | 0.010 | 13500 896 | 310
” 1968. 11. 29 98 0.362 2.80 11.0 | 0.034 | 13150 776 | 342
" 1968. 12. 24 103 0.660 92.5 660 1.03 26300 2828 | 316
No. 2 1968. 10. 16 99 1.83 27.8 617 0.55 66700 1320 | 755
” 1968. 10. 31 100 1.75 37.1 516 0.54 65200 1385 | 790
" 1968. 11. 29 100 1.36 19.7 281 0.27 49800 1241 | 599
” 1968. 12. 23 103 1.07 9.1 102 0.016 | 38400 1171 72.3
No. 3 1968.11. 2 — 0.842 9.7 77.0 | 0.29 30800 1372 | 490
No. 4 '1968. 11. 22 121 1.34 | 8500 1502 8.34 67300 4136 | 310
” 1968.12. 23 131 0.834 | 453 107 0.025 | 30480 664 40.0

Licdoix, BE 13N R L. ShbofEE, AFomEREAKCIZRE bRV EWE
ThHD. BEOEFKTIE, —RCEBMEIEWESF Oy AEEIEWEANH L. ZDOF
EMFEARDAF v aGBITHELTAE L, A=V v 29l No. 4 2511 H 22 BRI L
skt 8.34mg/l BT REMETH Tz, DX kX MEE, AFEMERTIRAY R
W, AUy A LR OMOBREYR 210K Lie, BEAER TS E, ST AERITE
BTN 5 & L DV D, —ERCHES AL U Ths BRI AEEE T 21058 » THRE IR/ &
(7D, FRECHRSTAF O aRLUDEAERGOREDET Lic, LR LA~Y v 71l
No. 1 73512 A 24 B i8I LcB0KiL, EROGOBENLZ LG R>TWS, DT L&
1%, %W No.1 2 DI 580Kk LA L, BALFCsF 2RE: 103°C i EF L
C L REETIE, W RT S KBS TR Litted, ZRSOWEIK LIOTH
5 5.
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4. B AFDO V & Cl &%
FRITBE T ote. 2O EI3E A 5O BRI Ll b KBS OMESAMA D A2 ha

B2L, EROHEEOIABEDE L IHT—FKT 52 &b, HEIER L ORIETH
AEFRENRTE D, THICHTFES S EFTHERPOEKE P T LB L
FebDEEL bbb, HEETHE, AFoy aiitd LTRBOKENC X » CRBEOELG
NOBEH LI DEEZDONFEYTHA S, FEICKFHCRIT 2SR L o EAT I
By, HWEEOLEIRBCE S, WY ET50, WK ER-) v IR TR TED

#£ 2. KMAWCIUT 2 EKEHEK OIS *

sme g | TV | pm | Na| K | Ca|Mg| Fe |[NH, Cl |SO,| V
< mg/l| mg/l | mg/l| mg/l| mg/l| mg/l| mg/l | mg/l] mgll

#— v 77 No. 4
KA 1963.11.28 | 121 | 1.4 | 0.3] 0.05| 0 | 0 | 0.5 0 | 1620 185 | <0.001

* VDSt HiE BB X 5,
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NBBKITIESCERCES A TR b EERETH S C L, AP ROER OPE L -
THEIhTWA.

RICAFRC B MBS OBMEAKOHERYE 2 IR Lic, ZORERD L, BfiKICE A+
Sw AR LD, B F RV v A, By Akl EL LG EREVOT, AR
DIRLOTERTEE LTHEOERY DRERKIC L - THEHE LD EE 2 DR 2.

B DA Oy A LS OBFRER b CRT. —cEdRP O VIFe i, pH14~2

mg//

1.0 +

0.1

Fe

0.01 1 | 1 1 \

10 100 mg// 1000
M 5. WEfpEARO V & Fe & OBk

FHECIREEOEE O FRICENY & ShTwb, C OBEAHKS O V/Fe lha# 1 ORfE
BRBD LR 12%107° L7nh, REZOXA—Y v ZHECRFSR—-) v 727 (KA
) OISR AE ST S, EI3NRWT A RHBMEE YT CORWERARTH

£ 3. FRKEACBYBEA (ZLEHE) OILEHR

TR E Si0, Fe (total) Al A% V/Fe V/Al
% % % % %
A 1.45 55.5 5.30 10.50 0.023 4.3x1078 | 2.2x1073
B 23.6 42.6 3.22 9.05 0.015 4.5xX10-3 | 1.7x10-3
c 18.9 50.1 3.62 9.30 0.012 | 3.3x10-3 | 1.3x10-3
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Y, B, C i3#luk, ME/RE L o> TEEDHAIERERRTS 2.

ZOHEFAD V/Fe ik 3.3x107°~45X107° TH b, BENETCORT S OEITINE
RLEFNSH D, FIERMAFEKD V/Fe ik, FEHEZZT TChimwELGD V/Fe Ho# 3
BTHAH., CO LXFERNBOBIMEZT 1845038 C iks\wT V/Fe asi4 L
TWAEEL LG LTS, REAF Y AL ERROERS DD THETA I = AL
DR EE 2 Thic\w, HOIBKEDAF Oy AL T = A LDOBBYRYT. oD 75

10

mg//
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|
1.6 10 10¢ 1000 mg/z
6. HEFEAFRD V & Al EDEF

7726 V/AL it 1.8x107 BEL 4D, OB ERD V/AL K 1.3Xx1072~2.2x10-3
ERIEFE—FL TS, FhZ OBKMARAD VIAL Hut, KBickit 2R (pH 1.4~2.0)
D V/AL H 1.7X107810 L UYL TWBDT, AF v AETA 3 =7 AR L THE
BrLEERCEECHEET b0 LEL BRS,

5. % B

DL EDkEREZERT5 &
(1) FERAFERCET SEEAEKL, BEBEYET 55, FOMBRSTOWTL, BE
0.362~1.83N, Cl, 13,150~67,900 mg/I, SO,, 664~4,136 mg/!, SiO,, 72~790 mg/l, F, e
0.30~8,500 mg/l, Al, 5.0~1,502mg/l, V, 0.010~8.34 mg/l & fE 1\ bit-,
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(2) MBRMAHEKPRE, ~F2y 2EH]BE, ~FOv AL ~AFCTALTAI=T AL
ORI IEDMHEEENZRD bh, AFov Adgk, 743 =y a3kl UTHBROEaE
XD EENBEH LD EEL RS,

(3) FBRKBACTRT 5 LR Z i ER(ZIUER) DMK, SiO,, 55.5%, Fe,
5.30%, Al, 10.50%, V, 0.023% Td - 7c. ,

(4) WEAMAFEKFDO VIFe xR RT 5 HEME Y Zd 7t wERFo V/Fe o
W TH ot FRMEEMHAD VIFe HTEFRD V/IAL HOEIED - e,

AEAERT DY D, WAWATREL W e l2\W e B I RSEREY, B nESHEICE

AL LET ¥ T,
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