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2-2. BEHLUSHIE

2-2-1. HE

HCI, HNOs, Na;COg 4 kU5 CaCOg 22 T~ Tik

SRS CRIGHED BRIV . QRIEHR LI

W Sesr kT A ETE g (1000 ppm, ADEHEEE) % 0.01 N-
HCI %313 0.01 N-HNO3 THHFH L TV 1.
2-2-2. S#HE

AR ORRROEWMTIRART P TRy e 75
R FIe AT (At 1978, LIFRR27 b 5 22y
EEHET) BLUREXMATRIC L DT -1

BRKBROGHERS OEBAITIZSER ST EReE (B
WIS 1978) Tk »7:. $7z, WY HORTEDE
B AR P 7 A0, RFBESTER L U4
FNAMTHIC L 0T - 7. B oS HITkOER
A—FIVAITFTT4—ICEKD, AEINTO S
LFEOHIBI Vv A (Ra) OFERR, Tk BRI
LV RaZHL, Fo—Y - VICHARK, ABES
BORHABHEAEICI DT - 1.

3. DFER

3-1. BRXK (BXEFR) O3

#£3 . MILKFERRARTTROSITER

GOEEE e ow EBL
5 29T 4 ome FRE .
Na 0.0 .4 N 3008 -
ve BEL 4 o E o
A BS o+ As mm1 -
si o060 - ST aor3  tt
P 2553.3 - Mo  3798.3 -
cd 32611 3
4044.1 ++ 5998.0
o BB cer s BES
o gt - B BRe ¢+
. (R b5 RNVEE)
3-1-1. TR

R 48°C, pH 6.8, HE 1,0007, ZEHRETE 1116 mg
/kg DK 200m] ZFFETTH10mLICEBEL, =<
7 b7 RSSVIRIREY, BRARYI bET 4 v s R
TR T DBRMAE GOERE) 2 (+) HUETREN
2, BEFESH Li, B, Na, Mg, Al, K, Ca,
Mn, Fe, Cu, Sr, Ba T& -»7- (£2).

3-1-2. ERAH
Rk 1kg HDfE4 A4 vid Na+t [ 325.5mg, K+
17.2mg, Ca*+ :26.0mg, Mg*+ : 3.0mg, Mn++;

et | BIRRREEP=5AET LT

£ OB AHEEE—T M) v a—E{tYR

pH . 6.8
EREE ¢ 1116 mg/kg

HE : 1.0007
BIEEA

: 1978.5.

millival millival%

Cation mg/kg
Na+ 325.5 14.16 87.62
K+ 17.2 0.44 2.72
Ca++ 26.0 1.30 8.04
Mg++ 3.0 0.25 1.55
Mn++ 0.2 0.01 0.06
371.99 16.16 100.00

Anion mg/kg  millival millival%
Cl- 379.6 11.22 65.01
S04~--  134.5 2.80 16.22
HCO3z~- 197.6 3.24 18.77

| 711.7 17.26 100.00
¢ Rn : 58.0X10-10 Ci/kg

(15.95 Mache/kg)
i Ra : 10.7x10-12Ci/kg
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0.2mg TH -»1z. 4 + ~id Cl- : 379.6mg, SO4—-
: 134.5mg, HCO3~: 197.6mg Th -7, 7 F ¥
(Rn) 12 58.0 X 10-19Ci/kg (15.95 ME), 5 v v &
(Ra) {210.7x10-12Ci/kg TH -7 (3% 3).

3-2. EBRIEMOZHR
3-2-1. BREBYHOIMNE

Er13ELSTAOIEY Gk No.1) ZmRUK.
HETHEBRITFE7.6mg/cm2 Th »7-. BEE 213K
B RO RKFA DRI Lotk T, HRK
DOWN KR->THEL T 5 EEEY G¥ No. 2)
L, FomBoritiiEYy Gk No.3) o 2EHTH
5.

3-2-2. BRIBHOEHESH

R 1.0g A¥FE L, conc-HNO3 10~15ml %1
ATHATCHRE, ZFEEL 0.01N-HNO3 Tk,
LT100ml & Lic., ZOHERICDNTARY b5 R
VL D EMMRET - 10BR, 74 v 4 LD EIL
B (+) BT anmiiR, &% No. 12 Na,
Mg, Ca, Mn, Fe, Cu, Sr, Ba, &} No. 2{Z Na,
Mg, Al, Ca, Mn, Fe, Sr, Ba, #¥ No. 3 iz B,
Na, Mg, Al, Ca, Mn, Fe, As, Sr, Ba ¥ 7.

4. Ry b T RVIEIC K BBRBILBIDEMRST

F7z, Xtk TizEE No. 1 1t Al K, Ca,
Mn, Fe, Cu, Zn, As, Sr, Mo, Ba, Pb, #®#¥| No.
2 1% Si, Ti, K, Ca, Mn, Cl, Fe, Cu, Zn, As, Sr,
Ba, Pb,i¥l No. 33 Si, S, Cl, K, Ca, Mn, Fe,
Cu, Zn, As, Rb, Sr, Mo, Ba, O&xEZ 1+ h Fh
wmmahs (4, 5)
3-2-3. BRIELBMOERIH
EHMT THEASRD SNILEDN L DBIEDINT
EEMEITO, ZOMREAE 61K, 38 No. 1,
No. 23 Mn k&%, No. 312 Caftgr+neEhn
FRAETIUBHTH 7.
3-24. BEHETREORSE
B3R DWTA— VA ST 74— T
7o. @k No. 1 3EEEOVNES, @k No. 2 5k
U No.3id, ehZN 1gDBFELEOE#L FEER
57 0 vTEY, BHi%2.5cm OpfERELTL YR
F U7 4V LICEESE. TORE, OThoRE
B ORITZ - TR SN, BEHELR OEFEAELTER
a7z (BH 3-a, -b)
3-2-5. HEMETE (Ra) OER
EEHHICEBE SN TH A EHETEDS 5 Raw-
WTEBAT-7-. 28 No.1, No. 2L No. 3

R P EE

%  HEM) No.1 No.2 No.3
: 3232.6 - - -
Li 6103.6 - + -
2496.8 - - +
Na 5800.0 +++ +4 4+t
5895.9  +++ +4+ 44+
M 2852.1 + ++ ++
€ 2195.5 + +++ ++
Al 3961.5 + ++ +
3944.0 + ++ +
Si 2506.9 - - -
P 2553.3 - - —
K 4044.1 - + -
Ca 3933.7  ++ 4+ F++
4226.7  ++ +4++ A+
4254.4 - - -
Cr Sogia - - —
Mn = B76.1 e+t ++
4030.1  +++  +++ ++
Fe 37119.9  ++ ++ i

3745.6 ++ ++

Ry b VBREE
= K
TE EEM®) No.1 No.2 No.3
3453.5 - - -
Co 3529.8 - -
. 3414.8 -
Ni 3403.0 - -
3274.0 ++ +
Cu 5218.2 - =
3245.0 - -
Zn 3302.6 - - —
As 2288.1 - - +
Sr 4215.5 - ++ + 4+
4607.3 + ++ + +
Mo  3798.3 + - -
3261.1 - _ _
Cd 2288.0 — - -
2840.0 - - -
Sn 3262.3 - - -
Ba 4554.0 +4+ 4+ ++
5535.6 +  +4+ -
Au 2676.0 - - —
Pb 4057.8 - - -

2833.1 - s -
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= ¥t B p
5% | No.1 | No.z ] No. 3 FEH No.1 | No.2 ; No. 3
Al | Ka Ni ‘
Si Ka Ka Cu | Ka, K@ Ka++, KB Ka, K@
P Zn Kas Ka++ Ka
S Ka As Kaj.o*+, Ka, Kay2n Ka, KB, Ka2n
cl Ka Ka, KB Kg1 Kp1 !
K | Ka Kat+ | Ka Rb Ka
Sr Kagt-, Ka++, Kfs Kat+, KB
Ca | Ka Ka Kaz>s KA1, K@z K@z, Kfzn
Ti Ka | Mo | Koq Ka
Cr | cd
Mn Ka+++’ Ka++-+-, Ka’ Kﬁ Sn :
KB+++ K@+++
1 g ot Ba | Kay**, K@y | Kat+, KB Ka
Fe i§%++ ’ Ié% | Ka, KB | Loy, LB1.2.3 | Lag, LB1.2.3
Co Au |
Pb LBy La, LB
£7. ZHBRROBERRLBY DO Ra 868
'R & TR o RagHg Ci/g) # WEH
R AR R
EEEN (EFNo.1) MnO2 3.41X10-8 1981 A (BFS)
# % (GAFNo.2) ” 4.70X10-2 ” ”
p (3ENo.3)  CaCOg 2.36X10-11 P P
OTR (KEXAZSH) MnO, 1.18X10-8 1957 # W&
wRE o0& FesO3 6.70<X10-9 ” ”
f LRI B AR R 28 CaCOg3 6.24X10~12 1974 vis
FAILARDT 6 57 FesOg 3.13x10-10 1979 H ¥ 5
(EEND
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P 4.70x10-2 Ci/g # LT 2.36X10-11 Ci/g T& - 7c.
No. =%  HElEE | No. 1 ' No. 2 [ No.3 4. E&
1 Mn  AAS , qa1.6| 248.2| 1.7 SHERORR BRI 8 b8k (Fe203), =V # v
2 Fe AAS | 65.7| 28,5 0.6 + (MnOg), FX#E (CaCO3) € LTHIEE (Si02) %
3 Ba SPES |  20.0 15.6 0.2 FRAETI2HODELEIHREIN TS (FFR 1952,
4 C AAS | 119 25.0 275.2 FHE 1957, 1976, HTF 1979). EE SRR (FFS
5 Na ES | 57] 93] 187 o) TyplIcEVE, $DBIER Y SHHEOR
oo A BSL AL L BEARDIEHICAY (PerOs) EEMILT S UR
; Kg b as 4'9‘ S0 o0 THRE Leds, AEO 3 REHIV TN S ER &
o Sr BS t 2:9 7:4 | 32:4 ¥) 500~800 m Kih, % THEZ ¥ 7 LD 400 m K
10 Zn  AAS 26| 33 08 TN bOTHY, ZOTERIE Mo tEHBH S5
: - Wi Ca it fo. B (1951) BHHEKERE 15
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THa. ks (1980) FERTERMICE O TINS
B DB BT & B ALFEHUR D LI DWTRETL, B
RESEO®B Iz 3gkEAY (FeeO3) 2%, = v
HA6GHE LI 0M, 700 m R TREMLEMITED
U, #iZ= v H v bE&HsEInL T & #4 LT
3.

SRR OEAT O Ra GBICHOWVTHZEDOWR L%
BIRILE TIRLED, WINb Ra B RS AY
(Fes03) o= v # vtaH (MnOg) % FE K4
ETBAHDIELAEINTNS . A% No. 1
(RSB R B8XU No. 2 (ARORFKFEALD
DD g h b~ v A vitdprIRiss 3282060
TBINTH -7 ¥R No. 10 Ra 3813, B
HEITERESIN TV ZWMEROERNS B P RLE
BETH »tc. B No. 3 (IBHOIEFIKFTACHHT
) By abt&PhsTmasTdd, Rag BT
KHANTEETH - .

Kl No. 1, No. 2 IZBIT/NY v ad, 2REN
20.0 mg/g # LT 15.6mg/g SHEIN T . =il
ROBRIEBY T, BEDECANY I LEFITONT
OBERRB OBV, MKEREIRRL OB LN,
BUHETEAESAIEAE LTSN TN 3 ERTEY
OXE®MARNY v A BLUEMLETH S GRE 1970,
1976). E AT (1969) 13, MUHBER DUl R IR
L7 VERAEITIND, ) v AR Ra ORMET
WA T EARELTVS. SWRRORRILEY
ERRIC BT Ra iz B X393 7 aDBEICON
TRAK, BICHRFEELESTIRETES.
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Bl (FLLAZE=SEETEED RS LRy
DN THE AT T OREER .

@ BEEENLHELUBDRE~ v H v LEEIRS
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, EXsRRenEhe v vbaEY (B XU
vy afbe® (B8 ¢, Ra&aEi34.70X10-9 Ci/g
HXr52.36x10-11 Ci/g Th - 7.
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SEN T RNk,
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STUDIES ON SINTER DEPOSITS IN MISASA
RADIOACTIVE HOT SPRINGS (2ND REPORTS)

By Katsushi Furuno, Masaaki MirunNeE and Hiro-
shi Morinaca. Division of Internal Medicine,
Institute for Thermal Spring Research, Okayama
University.

Satoru Fukusuima and Hirocaki Wapa. Power
Reactor and Nuclear Fuel Development Copo-
ration Mining and Ore Processing Ningyotoge
Workes.

Abstract : Qualitative and quantitative analysis
of sinter deposits in a distributing pipe used for
seventeen years (Sample No.1) and adhere to
bathtub wall for eleven years (Sample No, 2 and
Sample No.3) in Misasa radioactive hot springs
were investigated,

The results were as follows ;



40 IR - RBE - Bk TT-BE W M

(1) The color of deposits of Sample No.1 and
Sample No. 2 was black and the color of deposits
of Sample No.3 was white.

The metal elements in these deposits were
qualitative analysed by spectraspan plasma
emission spectrophotometry (SPES) and by fluor-
escent X-ray spectrometry. Following elements
were detected, in Sample No.1 : Na, Mg, Al, K,
Ca, Mn, Fe, Cu, As, Sr, Ba, Mo, and Pb, in
Sample No. 2 : Na, Mg, Al, Si, K, Ca, Ti, Mn,
Fe, Cu, Zn, As, Sr, Ba, Pb and Cl and in Sample
No. 3: Na, Mg, Al, Si, K, Ca, Mn, Fe, Cu, Zn,
As, Rb, Sr, Mo, Ba, S, and CI,

(2) The metal elements in these deposits were
quantitative analysed by SPES, atomic absorp-
tion spectrophotometry and emission spectro-
phometry.

Following elements were determined, in Sample
No.1; Mn: 411.6, Fe . 65.7, Ba. 20.0, Ca :

11.9, Na: 5.7, Cu:4.5, K: 4.2, Sr:2.9, Zn:
2.6, Mg : 1.4, in Sample No. 2 ; Mn : 248.2, Fe:
28.5, Ba:15.6, Ca: 25.0, Mg : 10.5, Na : 9.3,
Cu:5.4,K:4.9,5r:7.4,Zn: 3.3, and in Sample
No. 3; Ca: 275.2, Sr : 32.4, Mg: 12.4, Na: 18.7,
K. 5.0, Mn: 1.7and Fe: 0.6 mg per gram.

The main components of these deposits were
manganese compounds (Sample No. 1 and Sample
No. 2) and calcium compounds (Sample No. 3).
Qualitative and quantitative analysis of barium
in sinter deposits of Misasa spa was done by
authers for the first time.

(3) Radioactivity in these deposits were ob-
served by autoradiography. Among the radio-
active elements, concentration of radium were
3.41x10-8 Ci/g (Sample No.1), 4.70 X 10-9 Ci/g
(Sample No. 2) anp 2.36X 10-11 Ci/g (Sample
No. 3), respectively,
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