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Diagram 9-1: Energy dependence for ambient dose equivalent
H*(10)
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< QIM| F4t THE]O| EHH
> MIRD T & (ICRP 23/60, 1975): sHA 7|15t MM 2 BH
> Voxel ™ & (ICRP 110/103, 2009): 0| & M X A (voxel) 2 H P
(F=ZH|, 92 =F ZAS| BHA)
> Mesh HE: AFHKN| 04[22 &£
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Effective dose

—
o

Effective dose per fluence (pSv cmz)
@
@
a,

® ﬁﬁ v . PA
® il
e ptim A LLAT
107 7 ﬁ B RLAT
ﬁ @ ROT
v o 1SS0
v
107 - . . . |
102 10" 10° 10'20 10° 103 104

60
ZX{: ICRP Publication 116 (2010)
_a)_

Photon energy (MeV)
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HFEA = oA

£7.1. Yxte] AMYFAR(CRP 2010) EA1: O|A 7] 2016)
Z?;;}x] Ka/CID2 H*(IO)/CIZD H(10)/Ka H(10)/X H'(O.O7,O°)2/CD H'(0.07,0°)/Ka E/CD(AP);’)
keV pGycm® pSvem” Sv/Gy  cSv/R pSv cm Sv/Gy pSv cm

10 7.60 0.061 0.008  0.0091 7.20 0.95 0.0685
15 3,12 0.83 0.26 0.237 3.8 0.99 0.156
20 1.73 1.05 0.61 0.521 1.81 1.05 0.225
30 0.739 0.81 1.10 0.96 0.90 s 0.313
40 0.438 0.6 1.47 1.29 0.62 1.41 0.351
50 0.328 0.54 1.67 1.46 0.50 $.53 0.370
60 0.292 | 0.50 | 1.74 1.52 0.47 1.59 0.390
80 0.308 0.53 e 151 0.49 1.61 0.444
100 0.372 0.61 1.65 1.44 0.58 1.55 0.519
150 0.600 0.89 1.49 131 0.85 1.42 0.748
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k Lj 5O E M7 3 20]

> AMAD : §Ate] EX= #12 7= el sAH YXtel 27
‘4 O|(median, 50 percentile) Activity Median Aerodynamic Diameter
- RFAZ AFRE : Sum, BRI Tum 7t
- =g/ &4
> Type F, M, S (Fast, Moderate, Slow)
-2 57| v 237|0| MUz g5k S
- otstd 54
f1(=1a)
- ATOM MY R 4L HS(Typelt FAFEH 74 1)
> 2 Z(inhalation)+F 4| (injestion) =4 F(intake)
> Intake — Uptake : 27|, 23}7| == DR & S| U=
%01% TASO| Az FRE= vd



2TE MLt

INGESTION (pv/Bq) (cont.)

TABLE 111.2A. WORKERS: COMMITTED EFFECTIVE DOSE PER UNIT(g) VIA ND

Cadionlide Ezﬂqlhcf! [nhalation | Ingestion |
m ( D) m m f )
Nb-97 [20h M 0010 44><10-“ 6.9 x | 0” 0.010 6.8 x 107
S 0.010 47x 107" 72 %10
Nb-98 0.858 h M 0.010 5.9x 107 9.6 % 107 0.010 [.1x107
S 0.010 6.1 x 107" 9.9 x 107!
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Z{4l B El(cont'd)

= X]: ICRP Publication 100 (2006)

Anterior nasal EE’—‘
Extrathoracic ETy Environment
Potorer =
Nassl Passago ~
jasal Part Extrathoracie 1.5¢
g b AR Posterior nasal, 100
. = ETy Environment pharynx, lanymx ‘ LNer ‘ o ETezq ‘ ‘ ET, }7% Desophagus ‘
aynx ——— .
B8
Trachea ——— $
Thoracic - N
/R Bronchial Respiratory fract " Bronchial
et Lymph nodes excluding ET; Alimentary tract 44{ BBy
; 0.001
Bronchi T ¢ i
e IR - S Bronchiolar [HT FE—
W L&] pr— St i 0001
v fluids 0002
oo S
Alveolar-
[ — interstitial ‘3 00003 0.001
Aveolar Duct + Thoracic
Avaot
Z X7 ICRP Publication 130 (2015)
Ingestion Ingestion—s>| Oralcavity Z‘] Teeth :’ T
- = contents !
Respiratory N Stomach | I e | on |
T tent i | Resplratory | |
ract contents | | tract ! ‘ !
1 : _____ L__ 1
|
| 1= 775
| Blood !
- - Stomach Stomach ! Liver
. Smallintestine i m;:ts crach | jLher | !
contents T/t ! ‘
| organs | p—
| I_ \(including | Small|nles1|ne|2‘5malllmeslme
— ' oliver) Soens Portal
] Blood Upper large } vein
00 . - | nghl colon Right colon
| intestine contents w ‘ By e |Zl T
/' Left colic flexure l e~
- (— Transverse colon Lower lar ge L:)':.::;I“o; g Lef‘:;(lihn }ﬁ
\ \ Descending colon intestine contents
1 Rectosigmoid [-> Sigmoid colon
i~ Jejunum \L | oorﬂegms |zl wall }ﬁ
'4 J/~— Sigmoid
Facces




rel=1 Extrinsic removal
Ss87|24
J.I.I —l?'— ﬂ $— Inhalation Exhalation Ingestion
Ski
" Respiratory
Lymph nodes |4 tract -
—
¥
— " | Liver [|# Gastro-
-~ intestinal
Wolind tract
Subcutaneous -
r fissue |-
Blood -
Sweat -
Direct absorption
Other organs Kidney
Urinary bladder]
Aol ol
¢ Y _LQI'HE =
Skin Urine Faeces

X |CRP Publication 130 (2015) -&-
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& (Absorbed Fraction, AF)

> AF(T<S): MAZZ[(S)0| A Hr==l BEARM Of X7t EF

BENAI|MA 45 HE

# H| S =& (Specific Absorbed Fraction, SAF)
> S22 HFHAY|9 AEfo 2 L 4
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2 0|4 X|(Specific Effective Energy, SEE)
10| EO{Li=
Tl =

SLFO| HIAFME 7| & X X Xlo| CHO|

Of . X| 2F0| 1 HEAMO| BFAFM IS X E J3t 3

] WR [MeV/q]
delzay =g
ETE8  oYRHEY

EE, E LA OHX], w: ZARE TS K]

0

S S| x SEE
% 21| x SEE x TR 7&K
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a 7 =
crol wraps | AERE AN | AT NS Mgl &7|oAe
M=x JILH 2FAS x= HlA
HZFEQI0| CHst A
Aot H(=g7l/a MEFH A
o2t/ ) (Sv/Bq)
HE OI4 2= HEAFE 7S K| S
(Phantoms) X2 (H=E, N HX| &)
l HS+2& l nEsX=R=1v/IEPN
Sz (SAF) (SEE)
Al =g|o| M
(MCNP,
Geant4 &)

=X1: O|A7] 2016) -



L 51 = 4 E A<+ (cont'd)

o AF HALS H(intake)Z E 11 US BRHHE2E simple)

Table 10.7. Committed effective dose coefficients (Sv Bq ') for the inhalation or ingestion of
85qe 89Qr and Qe o .
Sr, "Sr, and 7Sr compounds.

Effective dose

. ‘ coefficients (Sv Bqg h
Inhaled particulate materials

(5 um AMAD aerosols) ®5Qr "Sr gy

Type F. strontium chloride, sulphate and carbonate 3.8E-10 9.6E-10 3.2E-08
Type M, fuel fragments, all unspecified forms 5.0E-10 2.2E-09 1.8E-08
Type S. FAP, PSL, strontium titanate 6.7E-10 3.2E-09 2.0E-07

Ingested materials

fa = 0.01, strontium titanate 2.1E-10 4.0E-10 1.1E-09
fa = 0.25, all other chemical forms 3.8E-10 8.9E-10 2. 4E-08

AMAD, activity median aerodynamic diameter; FAP, fused aluminosilicate particles; PSL, polystyrene.

fa: f12k FAret 7H'E

(DYUME S5 — ZE 21 7|0|M S5
SrCl,: strontium chloride
SrSO,: strontium sulphate
SrCOg: strontium carbonate

SrTiO4: strontium titanate ZX/: ICRP Publication 134 (2016)
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L 5] = 287Kl 2 A

G-1400 (Air Sampling in the Workplace) 7t &t

— MeFH |+~ AZ(ICRP 68, IAEA GSR Part 3 Table lll.2A)

TABLE III.2A. WORKERS: COMMITTED EFFECTIVE DOSE PER UNIT INTAKE e(g) VIA INHALATION AND
INGESTION (Sv/Bq) (cont.)

. Inhalation Ingestion
Radionuclide® ig{iii’g
Type fl C(g)] pm e(g)S um f] e(g)
Ga-68 1.13 h F 0.001 2.8x 10" 49x 101 0.001 1.0x 10"
M 0.001 5.1x10™" 8.1x10"
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