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Fig.1
Misasa hot springs
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Table 1 Main elements in the sinter deposits
of Okadaisen in Misasa hot springs
Main elements (mg/g) Ra
Deposits Colours .
(No.) Fe Mn Ba Sr (Ci/g)
3 -12
5 White - - - - 6.24x10
6 -8
é Braun 508.7 2.0 0.33 0.47 3.13x10
) -8
7 Black 65.7 411.6 20.0 2.0 3.41x10
Q =9
8 Black 28.5 248.2 15.6 7.4 4,.70x10
9 -11
9 White 0.6 1.7 0.2 32.4 2.36%x10
* ‘ -8
10 Black 148.0 363.5 6%9.6 4.0 3.30%x10
* :This report

Table 2 Qualitative analysis by Spectraspan method
of the spring water(0Okadaisen)

Elements Wavelength Intensity of Elements Wavelength Intensity of
° spectral ; spectral
(A) lines (A) lines
3232.6 + 3944.0 +
Li 6103.6 ++ Al 39461.5 +
58%90.0 +++
Na 5895.9 +++ Si 2506.9 -
2840.0 -
k 4044 .1 ++ Sn 3262.3 -
3274.0 +
Cu 5218.2 + [ 2553.3 -
2852.1 +
Mg 2795.5 + As 2288.1 -
3933.7 ++4 4254.4 -
Ca 4226.7 +4+ Cr 5208.4 -
4215.5 ++
Sr 4607.3 ++ Mo 3798.3 -
4554.0 + ' 2576.1 +
Ba 5535.46 + Mn '4030.8 +
2288.0 - 3719.9 +
Cd 3261.1 - Fe 3745.6 +
2496.8 + 3414.8 -
B 2497.7 + Ni 3493.0 -
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spring water(Okadaisen)
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the hot spring water
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Table 3

_ EASEIBRRAME
RiE :49.5C, pH:6.97, HF:1.072
BAFYVEGER - 10027, kg, 5 ¥~ (Rn):51.6
X107°Ci, kg (190.9Bq.. kg)
GRKEAH - 59 8 B168)

BA
g5 mg/kg mval mval%
Lit 1.2t 0.17 1. 20
Nat 285, 4 12, 41| 87.27
K 9. 70 0. 25 1. 76
C a2t 24,3 1.21 8. 51
M g2+ 2.05 0.17 1. 20
s rit 0. 51 0.0t 6.07
g 323, 2 t4.22(100.01
feq v
® 9 mg/kg mval mvalX%
F- 3. 73 0. 20 1. 41
cr 343, 9 9. 70 41
soz” 79. 6 1.66] 11.71
HCO3 160. 0 2.62 48
A g 587, 3 14,18(100.01
FERERRSY
) ] mg/ kg mmo t
HBO, 5.29| 0.12
H,Si 04 83.88| 1.07
oot 89. 17| 1.19
BES RS :
58 mg/kg mmo |
co, 19.7 0. 45
BROYEE 1 101 9m kg
%= DO ES
B # mg/kg
BaZ+ 0.021
Cu2+ 0.024
Zn2+ 0. 003
F et 0.018
Mn2+ 0. 011
Al <0.05
As 0. 32

REL . SEMEEE-F b U v A E(IR
(Weakly radioactive
sodium—chloride
waters)



) F, Cl, SOs:Axvru=<tbt /374
) CO,,HCO; : FEEE

) Si:EEHE

) S Rv—22: AV YFL—Ya vYaEH
VB EAED

599 L—226 IREBEEELF

BRK A 1065 EH#E % Spectraspan AT
T BRKOEMSTOE%ETable 2 1T
Ko W bRERTIEEELT,
Li, Na, K, Ca, Srds, 5502 <_7 bIVEEAETR
4% E LT, Cu, Mg, Ba, B, Al, Mn, Fe
PR XNt

BRktboRA 4+ v 2ERTHHEHNT, A
Avru=z b7 7ECEBNHOKR, T,
Cl, SOsHEBE SN/, Bridid

(0

REREGR

-

& 57,1986

AN hot (Fig.2)., BEHERELT
NaHCO3; B %M T 50T, TOHEK
THHCO; O IE Rk, Table3 D
MrELDERIN I, TORRKEIE
SSHRERE—F b U L —EAEEIRICEZ YT B,
T ks
o 2 ¢ #130C THERBICIZI 5 £ TH
BLT, ZD0.59% Ly, FXRERMM
BEmpREoBEEREREL, I56IC
0. INERIOnZ RINARL, Eo7RER
ZO FEBRAEROTRED AT ZT > 1,
Z D% % Na, Cu, Mg, Ca, Sr, Ba, B,
Al, Mn, Fe®D3aW\» X~ 7 + VEEDS, Zn,
Pb, P, Co, NiDFHLYR <7 + VR IE
gahiz (Table 4) .

Table 4 Qualitaive analysis of the s1nter deposlts
by Spectraspan method

Elements Wavelength Intensity of Elements Uave]ength Intensity of
° spectral apectral
( A) tines ( A ) lines
3232.6 - 3%961.5 +
Li 6103.6 - Al 3944.0 ++
5890.0 +++ 2840.0 -
Na 5895.9 +++ Sn 3262.3 -
2833.1 +
K 4044.1 - Pb 3683.5 +
3247.5 ++ 2535.,7 +
Cu 3274.0 ++ P 2553.3 +
2795.5 ++
Mg 2852.1 ++ As 2288.1 +
' '3933.7 et
Ca 4226.7 +4++ Cr 4254.4 -
4215.5 ++
Sr 4607.3 ++ Mo 3798.3 -
4554.0 +4+ 2593.7 +++
Ba 5535.6 + Mn 4030.8 ++4
3302.6 - 3719.9 ++
n 3345.0 + Fe 3745.6 ++
2288.0 - 3453.5 +
Cd 3261.1 - Co 3529.8 -
24%96.8 ++ 3414.8 +
B 2497.7 + - Ni 3493.0 +
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Table 5 Qualitative

analysis of the sinter deposit

by fluorescent X-ray method

Elements Intensity of
spectral lines
K +
Cu +
Ca +++
Sr +
Ba ++
Zn +
Al +
Pb +

Elements Intensity of
spectral lines
Si +
Ti +
P +
As +
Mn +++
Fe +++
W +
Cl +

FIOHAXBOFOE, Ca, Ba, Mn,
FeD vz~ b vigs, K, Cu, Sr,
Zn, Al, Pb, Si, Ti, P, As, W, Cl®
RS P IVESEE S 72 (Table 5),
{RiCSpectraspan® FH», AEEHELEIC X
DEBYIhOFERTREFEEAE L2
HRAETableb IR L1, T7bB, D
LB OEE IMn, FehEWKaS T, mo
HYEDOBa L EDCatEEELTL
B ETHD, ZDBalEERZHHIERD
BRIEBYHITRESOBETH S,
Table 7 D FNEICHE - THILEE LHIE L
T DIBYIRD 5 v 4 — 226 DEE I
3.30x10°Ci/ ¢ TH - 120

E =

1) \RKIEDWT REKPOEAF VLT
ICHETERIC OV TR DR, Ba, Sr, Al
As, Mn, Fe, FORIE SNz, BEBEEDO KR
ITNET 2RBEDESR /KB DOMn, Feif i3

LB ORI AT, BMRIBRBETH 3,

FNRH RS 4 VIBRITE S BE.Dittler 52
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Table 6 Chemical analysis of main elements from

the sinter deposit by Spectraspan method

Elements Concentration

(mg/g)
Mn 363.5
Fe 148.0
Ba 6%9.6
Ca 15.7
S 4.0
Cu 2.9
Mg 1.3
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Table 7 The pretreatment for radium determination
in the sinter deposit

Sample(Sinter deposit):0.50g

Alkali fusion(900°C)
With 3S.0g of Na2C03

{ 0.3g of CaCO

Extraction with HZO

|

Filtration

-

Filtrate Insoluble residue
(CaCO3,RaC03,Mn02)

|

Disolution with d-HCi

|

Enclusure in Curie bottle

V

Determination of electric
potential (by vibrating
reed electrometer)

BalgfEZ, BRETH-DT, GBEDS
IO L2226 HFDONBNEREFELIDTHS
B, SHOER, Z0OREEII3.30x10°CL/ 9
T, BRI 4 VIBEREBYHRD S v £ —226
OEE LT 555, BRERREY BERIE
MDD 5 U9 6-22608E LD S 1IHDL,
3) BYIthD 5 I 4 226 & Fe, Mni&
B LOBE% . SRICBREBHTDS VL —
226DBE IR, AHBEDCai2FEHRA T 5D

0%, Fe, MnZ2ERD ETHEEL VL,

REOWBIICEZ W (Table8 ), 4% TICH
KERL OB LN TZERLBY)EDFe, Mn,
Balfr % Table 1 1Tk L7, Z5BECD#% I
bHBUL, 5YT L —IBOPEL (Fet
Mn) BEEE & ORIICR, BRGBEREET S
BicEbn s (Fig. 3 )
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Fig.3 Correlation of 226Ra concentration
with (FetMn) concentration in the
sinter deposits of Misasa hot
springs
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Table 8 Radium contents in the sinter deposits
from Misasa hot springs

Deposit Main elements Ra content
(Ci/g>
) -8
1 Misasa OTR Mn 1.18x10
4)
2 Misasa -9
Matsubara Fe 6.70x10
2)
3 Misasa -8
OTR Mn 5.74x10
2
4 Misasa,Gunze -8
Saginoyu Fe 3.75x10
3
5 Misasa,0Okadai -12
the room of Ca 6.24x10
drinking water
]
6 Misasa,thermal , -8
water pipe Fe 3.13x10
)]
7 Misasa, thermal -8
water pipe Mn 3.41x10
9)
8 Misasa,0Okadai -9
bath room Mn 4,70x10
D
9 Misasa,Okadai -11
bath room Ca 2.36x10
*
10 Misasa, thermal -8
water pipe Mn,Fe 3.30x10
149 -9
Tamagawa Ba,Pb 1.22x10
6) -7
Sarugajo Mn,Fe 6.42x10
12) -8
Gastein Fe,Mn 5.66x%x10

%: This report
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Studies on sinter deposits of misasa radio-

active hot springs (3 RD report)

Masaaki Mifune and Toshinobu Seno?

Misasa Hospital, Oka-
yama University Medical School.
YInstitute = for

Okayama University Medical School.

Clinical Laboratory,

Environmental Medicine,

The hot spring waters of Okadaisen and the
sinter deposit in the distributing pipe which
was used for about 20 years were investigated.

The analysis of the spring waters and the
sediment were mainly carried out by Spectra-
span emission spectrophotometer. Radium-226
in the sinter deposit and radon-222 in the spr-
ing waters were measured by vibrating reed
electrometer and liquid scintillation counter,
respectively.

As the results of the analysis, this spring
waters were classified into weakly radioactive
sodium-chloride waters. It also contained
3.73"% kg of F and 190.9 Bq. kg of radon-
222.

The major components of this deposit were
characterized with regard to high concentra-
tion of Mn (363.5m¢, ¢ ), Fe (148.0m, %),
and Ba (69.67¢,7 ¢) .

Ra-226 concentration of the sinter deposits

of Misasa hot springs in previous reports
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were 6.24%x107%2~5.74x107% (Ci” ¢ ) ,but
its concentration in this report was 3.30x 107
Ci/ ¢ .1t seems that a linear correlation is
recognized between radium—226 and (Fe+Mn)
concentrations in the sinter dedosits of Misasa
hot springs.
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