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Abstract

Polonium-210 and 2'%Pb contents in mineral springs were investigated with emphasis on the
measurement of these radionuclides by alpha-ray spectrometry. Polonium-210 and 21°Pb in water
were coprecipitated with Fe (OH) 3. Polonium-209 and stable Pb were added as yield tracers.
The 219Po was plated onto a silver disk and determined by alpha-ray spectrometry using Si (Au)
surface barrier detector, The 21°Pb was determined from the ingrowth amount of its daughter,
210Po. By using this method, 21%Po and 21°Pb contents in some mineral springs have been deter-
mined along with 238U, 226Ra and 222Rn contents.

Preliminary results showed that 21%Po (0.2-95mBq/1) and 21°Pb (0.0-560mBq/1) contents
were grossly deficient relative to their parent, 222Rn (0.4-5000Bq/1) . The measured 21%Po/219Ph
activity ratios were mostly less than 1.0, providing further insight into the mechanisms of sup-
ply and removal of these nuclides.
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Bl &g, 8MHCIHSOMIICEML, TFELRBDOFe %1V oAz —7 L Thilth « Brk
L. SMHCIHSHE ML T, BoTWBALEDS VT BT — T %R S B HAR,
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24 & B & T SRR
£2 BEFSKROYTL, TTILELVT FURE
B OB ORE B OB B & B8 Lk
Skt e : U-238 Ra-226 Rn-222 U-234 Ra-228
gy A ORE BB M R (mBa/l)  (mBq/l) (Ba/1) U-238 Ra-226
(Y
1 5= vERB(OHZE) 1.68+0.08 2.70+0.41 n.d. 0.95+0.07 0.31+0.06
(IR B R
2 2z O DEIE N 27.0+1.2 0.95+0.06
3 BEEEEATVIRERR) 0.0192+0.002 1.20+0.20
4 MRERRE RR) 0.26+0.03 1.20+0.17
5 BISER SR (BRFEZK) 0.041+0.007 1.1840.28
6 MR E JRR) 0.048+0.007 1.31+0.25
7 B2 ERRE (SR ) 0.35+0.03 0.96+0.10
8 ZEFF IR (FR) 3.00+0.12 0.96+0.06
(Ko 1)
9 WG im R (TRR) 0.54+0.03 1.85+0.11
(B s i)
10 5B R 0.49+0.04 4.3540.40
(B HUR)
11 =R R (R ) 1.00=-0.09 1.41+0.17
12 =R A (M ERHNS) 18.1+0.5 0.97+0.04
(FEEER)
13 B ERRE (CKE) 0.10+0.01 1.33+0.21
14 HHRR (EE RHEOR) 5.23+0.24 185+9 2.12+0.12 2.11+0.14
(I B2
15 T BiEHR 0.30+0.03 2.13+0.41 11.0+0.5 1.43+0.16 2.21+0.61
16 B TFTRRE@EFA—-Y Y7 65H) 0.16£0.01 20.2+1.1 6.3+0.1 11.4+1.0 1.1340.08
17 BOEBYR(T VT L 1FR) 2.1240.11 46.3+2.6  3460+350 1.30=0.08 0.042-0.007
18 EHMAFHERIEL VY X — 0.43+0.03 4.77+0.33 45+2 1.01+0.08 1.28+0.12
(RFFR)
19 FDBER 0.052+0.007 4.50+0.44 5.2+0.2 1.71+0.28 2.16=+0.29
20 FPIRIE R 0.067-+0.007 0.95+0.24 0.4+0.02 1.06+0.16 2.91+0.31
21 B (D E LRR 0.30+0.03 1.57+0.12 31+1 1.10+0.13 0.58=+0.09
CEIE)
22 rhE iR (R 0.10+0.01 45.2:0.8 2.96+0.25 0.83=20.02
23 EHEE R 0.11+0.01 5.48+0.52 1.69+0.14 2.24--0.26
24 R OfR R (ERFEEIR) 0.0590.007 112+4 16+1 45.9+4.2 1.55+0.08
25 JIIHLiE 5= 0.063+0.007 191=+9 5.1+0.3 1.47+0.21 2.45+0.19
26 FHERE 0.03740.004 7.07+0.78 3.6+0.1 1.00%+0.14 2.85+0.26
27 R FR R 0.014--0.003 13.0+0.9 11+1 2.52+0.81 3.5440.38
28 FREEATIR R 0.007+0.002 11.3+0.8  3.3%+0.2 2.23+1.03 3.74+0.34
29 A\ IR IR KRS 0.052+0.007 2.08+0.27 9.3%+0.5 3.00+0.49 1.49+0.25
CHrim =)
30 Bz RE (EJIE) 0.10+0.01 224=+7 5.7+0.3 1.294+0.18 1.28+0.06
31 Hrp - LisD¥E 0.27+0.03 3.85+0.48 4.8+0.2 1.19%0.15 1.21+0.14
32 ‘EEFFEIR SR (S H) 0.11+0.01 24.9+1.6 2.4+0.1 1.02+0.19 1.13+0.12
33 LR G5 I0) 0.085+0.011 1.84+0.41 3.3+0.1 1.35+0.25 1.61+0.49
34 X HETRIRE (FR) 0.037-+0.007 18.7+0.8 20+1 1.12+0.31 1.22+0.08
(UBLE - HERR)
35 Eeik 0.32+0.03 617+9 72+6 1.62£0.19 2.00+0.05
36 HEeE NE 0.53+0.03 243+7 171050 1.09+0.08 0.70+0.05
37 NEMCERER) 0.53+0.05 37.4+4.8 500050 1.15+0.14 0.69-+0.05
38 FHER 4.45+0.21 318+6 375040 2.21+0.13 0.048=+0.008
(FHRE)
39 FEPHR IR GilD n.d. n.d. 211
(FKHER) .
40 BIRACKER) 14.0+0.5 - ] 1.05+0.05
U+ B
41 + v & 7 (Jachymov) 0.43+0.03 718452 1.23+0.04 0.29-40.06
42 5 5 2 « 7 A /7 (Lacco Ameno) 0.034+0.001 n.d. 1.02+0.06
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®3 AHEREREHEBRCHNTERELBACETBP0-210&£Pb-210RE D ik

FRACHER H AT1 AT2 HI7E i (mBq/1) FABHEE B B % fE (mBg/1)
(Rn-222§ 1) (d) (d) Po-210%* Pb-210* FHERK  Po-210 Pb-210
BT 0 8 40.7+1.9 211+16  (1),(2) 38.9+2 211+ 16
(1700Bq/1) 11 15 50.3+2.2 863+41  (3),(4) 36.4+3.4 170+ 53
REW CER ) 0 8 65.2+1.5 565+45 (1),(2) 58.7+1.7 565+ 45
(5000Bq/1) 11 15 92.1+5.2  2490+83  (3),(4) 48.8+7.3  463+107

ATT = BRHRIU & - MBI %A £ T ORR. AT2 : FORHREL D B Po-2108IE MR IEVER B % TR,
* 1 Po-2101xt U TR BIGEMIEIER A i k1) B, —J5Pb-2101c%f L TIZa 1 + VA B IC B3 5 fA.

WI0H D L20H AR Lcd D TH D, BEEKK 2Rn X BETLHRIERTIR - Thitl.
Thig, ZOWEBOMEE AV TEMCHERTLC L3RR THEM, AT conTtR2L, #
IRIRAKIT LD 2D 2Po REEIL, 0.2~733mBq/l & 3HLLERE 5 TWA Z & IXHEBEET .
WIRAKE, VAVEREZDRLTZRIZEATHEEELTI V. BRAK BT 5 219P0
&P RERFET AT, Bl THREHRME#CFe (OH) s IR ELX EHB LIzd D&, H
—DRB TR &V 7R ANER LICREBTERZCEDLIRD, BARBLLBESH Lb0
ET, 2WPo BRIV NP RENEOBERKLLDNITDVWTHE L. REKIT, T3R80
BRED 2Ry % EURIIRKBVRETH S EEL, WEROHMERERKEH . £31T,
BEGHE T (ESEOFRIH100m DBEBIFHD 14 T SIEH LT B HRRK) & REB O ETR
TR LCEBIKE D2V TORRER Lic. ARBRIBED O Licfis, 11THBCSH L
WE BIC BT B Hled 5 & Mk & b 1T 219P0 & 210Ph RS DREIINASTED S, F O[T 21Pb
TELW. 2Rn %2 TB/1EATHAEDT, & OHINLE S A 222Rn h 5 D 210Ro L 210Ph
DERCERLTV230EE2bNhE. ThODERZHAWT, ABBRBEELCSH Lizd D
E2WTHOQEOKX, INAREGH LI DREREMORBMIFT RIS 2RnEE» AT &
@A HEHIMHE KT S 21Pb & 2P0 % Th ThitBE Lic. TOELD, ThFhDHRRK
T2\ T 210Po & 2Ph IR D 2 DOFHRNL LEGCIER LK L —H LT\ 52 & DR
T&S. LIS ABLINIHECHE LOE@QRTEE LIcfEA 21%P0 & 21Ph LD E@T
FHELIE L D &R AT D D, FRHRF I — 0 2R AR, H 503200 % E VI
CEHENT 2R ET, —HORnBEE LI TREERSZ L bR, TO X5 ER, D 22Rn JlE
FIDFEHRIL L 210Po, 21Pb D20 [ M % TE ARG HE U X 5 i Tiiw, 20008 Y &
v rEH L TERBRECEDRSebIE, £PRHEIERL TH@L @A THRIMA KRG 5 21%0o
ENPORERFETERZ DDA, L LMD, ZDX 5 hETHERK 2Phiz2>\T
ik, BEbLbbrbdLd, i HhKEREELLLILD. Thik, 21%Po & 21Ph EE DREE D
JVCHIEERTIO>BETE, B CTRBRRE TELILRT RO EBD L ERLETH 5.

ZETRBNIESI, 2R HE L THNE, REHOKME LD \WTOHRE I
B % 210Pg L 210Ph R A — LRI AT HE 7 D T, F 1 1IR LBHIEE ORI DWW THE %2 R
Az, BRHREEE B HH LR 20 Tik@E@RK, oW TEhx MR L, »
D 2R PWREDPE T > TH BRI DLW TR L QREXAVTHEL, FOMELFE1LD
AR A C BT AL L TR L. AR KT 5 21Po BEIDOWTAS L, HIEH
CBIBEELZNBERELL BELRVWIERIDOERLLLND. —F 2PhIOWTITAKR
ZEHNORELN, WERSKBTSIh6D 2P iFZDIREAEN 2R i bOREI
LA EDNRBEING. ARFESB/~BOMERIIE KT OWTIE, EnboD 210Po & 21Ph
DIEWILENZ bbb, —HRABESLTOG O BHLRE KD 222Rn ¥ B 1334 B R85 7 /K e



26

T 5D, 210PbiRig L A LIRS, 2P0 MRKEIH
w15, ik, MaltESEECERLEVEAR G
REE 1 ~14, 22, 23, 40, 415 L 042) Ik 2\ T
ik, AEERA RS ERTEZ IS5 2 &
MTERh-Teh, ZThbORBORIA KT
% 210Po PEEIIHIEME S KE S Rigbigwn&E %

o Oq
5. 10°F v Bgo g
210Ph L DN TDF — 2 P DT, 210Po I o ® g

FE GRBHRILB I B AE) I DWW TR 2R LI
222Rn B L O 22Ra & L DB AR 6 B LUK
TwRY. Kb, RBHERRAKEG 5 21%o
BEXMELRIABOL Ty LTHSE. Th
ORI 2P0 X 226RaBE LD DL LA
22Rn YR L AHBAR D B EF 2 T\ . 21%Po/21%Ph
A RE LI RER A8 1 LUF T H 5 D3 210Pb i B A3
AT - el Ble 2T 1 B ki 7 BRI REME S
B0, O TOBE DRI K DR R D He
ERMEE, I HI 2 RnBIFEOHREL LTERR
IO B 25. FIHRWIERLEI >, KILE
SRR D 2P0 AR E. Th & DRY# T,
KINPER LR D 21Po JREEIZ SETEHNTH H >
CEZLR, AREDOZVCOEKGERES2),
Thh bR 5 km B o KRR GURHE S
4), EHLEHEAECHSkmEN T EEEE ST

Po-210 Concentration ( mBq/l )

Po-210 Concentration ( mBgq/l)
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Rn-22232E & Po-2102E & D4ERS
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N OFRGARES 3)D M PoRER LTI LR el
TOHKRDLMATHS. HPoid, KIUEIAACEERTDL LTHEAMNRRKE LT
BT S E TRWA LTBRESNABEARKE W LAbh 5T

Eg#

E-3

PSS

DT &I,

10° 10! 10° 10°
Ra-226 Concentration ( mBgq/l)

Ra-22632F & Po-2102E & DAERT

20Po DALAFZEEIT DL

IRGLR A DREUCEE LTiE, FBKFEE 2 O FhBER K (F)RRA), SRAFELFEHOF

B LV HESEE (2= 7 VIREK), BN « BRI B M O R A S K GERHRR ), Hfiak
DREBEAZFR ERKERENORRKCEROMPBNIZ T LE, SLEFEREDE LD
Bilc o TEBRFRFAREFRRICH IV E, BRBBLET
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