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Abstract

Radiation doses from 226Ra and 2?2Rn in Masutomi, Misasa and Okuhida hot springs were
estimated and its health physical consideration was described.

External radiation doses were too small during taking a bath and they were negligible
under the ICRP recommendation.

Internal radiation doses due to taking hot spring water were assessed. Even though a
bather took a glass of hot spring water (180ml) every day in Masutomi or Misasa, internal
radiation doses were only 2.8 ~ 6.7x10-! mrem. If one percent of ?26Ra doposited on the
skeleton, 1t was far from the maximum permissible body burden.

Radiation doses to the lung were calculated from air concentrations of 222Rn in the bath
rooms. Radiation dose to the bronchus in Shinhodaka hot spring was found to be 313mrem/
year, which was less than the permissible dose of 1.5rem/year. However, if air concent-
rations of 222Rn in the bath rooms of Misasa and Masutomi hot springs were estimated from
the data of Shinhodaka hot spring, radiation doses were 2.1 ~34.1rem/year, which were bey-
ond the premissible dose. Therfore, acurate measurements of air concentrations of 222Rn in
the bath rooms of these hot springs should be performed.

1.& U ®» (I

TY L, F203T T =7 AENEER OREREIC L AEEICOWTEEH S 25 Ms T3
A0 ORI B B XS RAMEWE, Fric ATRSMERMTEZEOE, 3, B, TAfslc BT 5
KA, BT DREEICET I2MBERORGICR SN Lo lc—ic kELRLEED T
LI LIZEETHS.

TS R B R EIC D W T B MEEB e, s LU —RHER % 2o T, iRl
B R B & (ICRP) o6 0 BEl BRI 2 Bl et £ HIC B W T E 5T
B, ZOREA RN RHEEY v E RS NS Lo c ), REFICBIT b i
LRLNDICES 72, B AR 2 Mt & L 23S 2 il Eia s B e L 2K
L ~OUUHRE DB DWW TS, RIBRD L DL S BOMTEIC & SRl b v, BIHRER



18 T ] iJ i F IE /ZHE in ||L /[}]Q *’* :;'l:

W2 RET B SR ELEEIC OV T RS HRRRAUME R & R v,

BREZOFE TR, VBN T—2 3 VICRRZHHET A Z A &L, KRS 20N
REDESL MIBROEFZFH L RES NS L H o - Tk,

TR IR D ERI R 2 K9 2 £ 1 0 & 9 ISR RAKOWEAVER % FIH$ 2 )78k & iRk
GENDHDCENER 2 FAT 2 ZonlidEicair b s, BHERICE T ZOmifER
FHFETHLDOTH B, WHEER TH 2 L EREHIC £ 2 AMEANOREEZ T 5 biFicid v
v, SEZOREIC D E ZZD R R IRz,

x1 BROEZHNFA
r B (5 - BREE)

r R IK DU

§ — iR A — iR K DK
i55 | R , :
§§£$1Jm T‘ LR AT 2 DFIH — IRAKDEFT]
— iR

Wy ERIF
I SR IK D B
TSR K O

— AR (R RKDEHF RS
e

2. WEBERDHKE~NDRE
B BEIRIC & 2 BRI, SHERRENE & PUERREEE &SI S B . SMERERIZ ATE, KA
BETHY, NIBPRRICIZRE, WMAFIZLIDELNTHS.

(a) ABlC&3HF~DTE
TR T3 B =8 L OB E R o) 222Rn, *2%Ra ERAEY KUY 1 H304r AT 5 e L,
BROEEBER R 1.5m & L COFRMBEMRIREDHH 21TV, £ORRIEBE2HM TH S,

x 2 BR$O?°Rn, »?°Ra DERME | XV ICFREMIRE

mRaX1074(Ci/ ) | #Rax10-%Ci/ 4) | TAHEELD A | WAL
WoE|# & & T &\ 2720010 8.18%0.56 68.75 6.7X107°
T~ % B2 16000 = 30 4.44+0.50 40.32 3.7X10-°
N N NI R OI 1623+19 8.02%0.04 3.96 6.6X107°
(N == R = O i 14718 69 3.45+0.36 37.08 2.8X10°°
Mok fE B R 13755+ 63 5.42+0.50 34.74 4.5X1079
BB | B A & (s L E) 13400%1.8 . 0.648 e
WOm(4 M) 400+0.5 - 0.001 — ]
E oGk A) 1600+0.8 - 0.0396 =
— o R (IR L) 3.0%0.5 —_ 0.00756 —

BETRERIC BT, afft, M, r#2EINDIAXDEMRITZ aMTHD. K312, ¥Rakk
Rz L NI NS aOMHERL 72,



531 (1980) WS RS O PRt B0 19

%3 *Ra RV RN O « ROKE
a DI AINF— | o aem | KX,
shhode | FTRE ) e e

226p, | 4.589 Mev(5.7%
Ra| 4 777 Mev(0.43

) 31.2mm 0.0624mm
%) | 33.2mm 0.0664mm

222Rn| 5.49 Mev (100%) | 40.9mm 0.0818mm

22RO D a DT AN F =D DEEIL 225Ra L D IERIZ %, 1T AE2PRa L) D a o
I WEEZLNBENT 2R DA THERIT- 72,

%fz!g/\mﬂ)ﬂ%m%% LEod e, FK4 ~69rem &7 0, Z OISR #ERE S EE D
~ﬂkmiﬁ§@ﬁ§%§3mmmﬂnsm~ METH D,

BB IR R BT 2 I Hl K 222 Rn I L U300 ATRIC BT DM M 2L 52
NN B A

S RO E ORUHRERIC BT 2 AR R A i & R IR ORI B R & L B & 950
1ﬁ~10 0001*#‘77’7&"7’3{%0 720%, a DI RIFEATKFO.08mm THh 5 728 NMAD T B ARG 12 5 v
afiOEIIZEA LWL D ERE PN S,
“"Ra Dy OV TE, BEELRIC O W TR R 2 L 72,
HEICh7o - T, HRALImFIZE T D SRR, ,.\n"':i}‘\("* ELT#Ez, 10emofEEEIC
TR ER 2 KD D EF 21071 2.8~6.7X10°mR/h T, — %D 1fﬁﬁel¥&‘ﬂfﬁxﬁ T
O%mmhqu%U1&4&A%mhri%w$m>%iaué

Plbiz & ) B EOBRBEERANDABIZ L 2 FEANDHRIII LA L LWL DEEZ LN,

(b) BRRIC& BBHE~DHFE
BT BT B 251 & 2 8RR & L TORAFEREIZZR 4 ICRTAC 1 X10776Cl/ar T
H5Y

x4 BERBERZER

FEEFKH I | AR 22 S

(uCi /em') (uCi/em)
222Rn — 1 X108
220Ra 1 X1077 1 x10-"

ERUBE D 2 Ra DI FR 21T TH B4 SREK & L CUdidis Tb 2%, fRE
226Ra (3 Ca & {72 258h % L ) 5 (Lm?émfﬁ”ﬁ‘w Mg E 2 Tt sk v, o
RAFE B (3 1 N0 . 56rem Th 1), HERE A2 ROM 1 %hY ik T 2 L oiihd 52

EMRUMEORSRRE 1 H2 v 7 1A (£9180cc) ki & (e L -C 1 MM PB4 i
APEL&ESITRL 72,

x5 ay 718K (180cec) #BAMKRELA-HEND 2Ra 2L 2ALHEBE (LHHBE)
i B = il

Rl AER2) Kooy | XSG | 7 AR R
PR HE B (mrem/w) | 6.7X 107 3.6x107! 6.5X10"! 2.8X10°! 4.4X107"




20 ffi T IE HE i SRAHE

B R O S B OB EER OBRIC & B PRSI GE I3 22Ra AR A & B H il KA A o
ARATERO.56rem/w £ D) LI B0/ NS WETH -T2,

) BALLBZHEH~DRE
222Rn & 226Ra DZERPNIKFFEBEIRR 4 ISR TI TH ), #REMWOHKIZ BT S **Rn
DFHLBEIZR 6 ICTRTIC THBY

6 BRIBEOETHO 2R KU Rn iR (pCi/ ¢) %1 AREBESBOBERVREHEOZTN R ORE"

222Rn 226Rny WENER | RIEENZER
*—2 F Y 7|0.1~0.3 X10# (uCifem) | X107* (g Ci/em)
. e FiRE g | 0.53%0.10 ND
FraZ2vN%T |0.03 0.002 -
S e i WO oE R ND 6.41+0.18
7~ : . ——
R 71 0.15 o5 om R ND ND
7. &% .
e = N — 4 R SR ND 4.05+0.14
o e s 4 .
B 0.3 ND: i TE¥
* 0.25~3 (M222)1 0.004
Vs J8 1 0.005~0.5 0.05

ﬁﬁul&%«m%mmx NISE D 222Rn DI F 7 oM T, WREEHRMEDKSHE TH -7z,

SOWEIZ 1 B304 5 Lok L CHEMEIEE % Desrosiers N CAE L EE & ) 30um
EZAT, aﬂ%%ﬂ W, —, RELLSEICHT 2 BERTGGE* Haque oz L )Rk 7z,

3 8 |2 Desrosiers® % f Haque® ma# "7,

x8

Desrosiers Dz

0.79rad/yr 1 3 rad/yr
— X — X — = 0.8 -
0.375pCi/l 2 4 pCi/1
Haque /=

_ CiR

~ 168(MPC)a

D SIS & fL7z e (mrem)
C:2ebmn222Rn g e (uCi/on)
<MPC> a: ekiramE (uCi/ar)

D 1B e oW AR (hr)
R DRI KR A = (rem/yr)

TR ROBEIC BT 5 2Ry OlE L )R L 25AE L EE LY 30um RSB &K
MR 2 EF R L &R 9 ITRL 72,



#531%:(1980) T E S 0 R B A Y 5 5% 21

#£9 R0 (L& 3MEBEROEMHEBISE"

AE. Desrosiers 7 NPC
222Rn R REVBEHRLRE
Sz L AR AR R
X107 (uCi/aw) | LB &) 30um O # (mrem/yr)
RIS e (mred/yr)

JHH DR 0.01 80 150
R R O
VS P 0.53 166 313

(# H30WEN TR L Z DB EOKRAH THIRT 2 & L TSR 2 EtEL2,)

WEDOKRAFND2Rn DEEH 107 pCi/ L & F 2% HITHBREIER O EIZ305 W 5 721 TR
BHLEE L D30um TR 2 EREETH D, [ELZSERTLH 2 HORILER & 2 3,

M IRIK D 22Rn DR E L, WROREIC L) 8o T 5, BRBIEROPFE TIZIHBE R R
FICENIRRKEZHT LD BT 8 TIHIERT O 22Rn DBE L&, BERURERLIO
AN 2R DBELEL, ERE LT ER TV EER T - 72, 225 22Rn o) i %
IR oMREE, BNh, SUm, WE, JFE, BEFc LV Erzly, 41 BICBWTLEHET
ANCIREDBE L), HRFDFRICKIKRE %5, ZOZILDOIEIZ THIUNTH 5. FHick -
THLEHILL, £HICEWEREEN TV B

OWIREE 2 254, PIRIC LD 22Rn RN E NABEZICHET 2 sick VLAY, I
WE s BRI A IR D 1C & » T O IADATH R ), BIFROSE13 BRI 222Rn 23 (F 75§
bz, O LD 22Rn nAEHICE-T @800 %0 b, 72, PRo3ZEdhicsnwTx
TV NWNAET L2, TTaYILRTOREZICL> TLRBFICHEBET I E- T 5,
IT e USATE L 20w 22Rn IZ BIFIRIC & ) KER s BRI L Tl s s, =7y
AT L 72 b DIIRI0% A I ATE T 5 ¢ Thb T3 Y

Pz HFE L 2RISR RIS B W T E PR R I EI305 0 5 720 TElE O REAF R
215ICH 725 22Rn #RAT B Z Lo ), WAHRBGEZ B 28504 M kiFEfm] . 5rem |2
> L%, —HEHREIRRORRKEBERNDZERAF D 2R DE|E 2R R KDBE DK 4 %12
LZNT, L) ZHRCEERROBENNDZELAF D 22Rn DRELHEL, 300 AKBIC &
5 FR &) 30pum OB HE & FELEROBELBEDFHEZIT) L RI0DMEEHERIHE S N
72, COMHIZERFEGEL.Stem EDIEHICKEVWETH 2HMEBTH 2 OS5 BDOIEMEL
WENHEFNS,

F10 FEHBEERICL 3 22RN OMBBEROFEMHBE (HEE)
% B k) 30um op | B X ERORES
VRS (red/yr) | femt

BE | e E T E 18.2 34.1
T~ & M (2 10.7 20.1
ZH R o 1.2 2.1
LU B [X e TR 9.9 18.5

76 KR 9.2 17.3




22 Mo T OIE M TR FHE

3.% &

e N SR R O LR A S o) 220Ra L) 222Rn O IEAE X ) ARIC B KT BT O E R
AEITo.

ABICB W2 IS RE2nEliE L) LI kE VD, afllThbicoHx
DERMAEZ H 2 U itAtmDifwt%Kbné Xy iz DT BB #E R R &
B L D3I S o THEIR L LD LB b,

BRI & B IR I D W T HE B 24T s, SRR OWRKEEH I v 7 1M (180cc)
BATYH 1B T2.8~6.7X10"'mrem THYN, ZAH 1 LBEICHBET S L L TLHDIRKHFS
BB aIC3E - LA

(@%W@lAE}J@?“Rn @ilﬂ FEAHE D M OE IR GBOBH 21T - 72, PSR ClE A
ko a LI 313mrem/yr TEFAMEL. Srem/yr LT TH 5%, JHHEER TH 5 =4,
EIRROBENDZEE ) 2R & F LR R ONER & D #E Lo SR g E & RS 5
r2.1~34.1rem/yr & & W EATE S 172 O THRETEERIC B 5 I8 EN N ZEE ) 22°Rn DIEFEL:
WELLEND,

X B

) WO R E AR AT TR AR B AR OB & R, T A - =2 - aRiath (1978)

) PWNAT, A ikl o7 oo a, 7 o REEICET 2%, 201 =8, B,
FHE, BB, #R, WMEICBIT2 7274, 7 F > OREERMEICOWT, BREE, 29168 (1978)

3) dbE B, AREeE= R A, EREEER e (1977)

4) LB CERR T, tkfE (1967)

5) A.E. Desrosiers : Comments on “Decay products of 222Rn in the living Environment”, Health
Physics, 34 : 397 (1978)

6) AKMM. Haque and A.J.L. Collinson : Radiation dose to the Respiratory System due to Radon
and its Daughter Products, Health Phys, 13 : 431 (1967)

7) FEFIEME, SPIEEERE, REE, AHE, RE R, BEHL D BRERRETH T F g &R
WEAENEGE, URERY, 30167 (1979)

8 ) EFEHAT M ERB &, BATA Y F—712 (1977)





