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Article 21 of the lonizing Radiation Protection Act states “No radioactive
material shall be added to commercial products unless approved by the Competent
Authority. The added amount of radioactive material shall not exceed the limits
approved by the Competent Authority.” Article 22 states “When a commercial
product exposes the human body to radiation of such a dose level that raises concern
about a public health risk, the Competent Authority shall conduct radiation
inspection or measurement in collaboration with relevant agencies. If the result
from the inspection or measurement indicates a violation of standards or a public risk,
the Competent Authority shall make public announcements of each product’s name
and related information, and require the manufacturer, distributor or owner to take
specific measures. The standards in Paragraph 22.2 are to be specified by the
Competent Authority in consultation with relevant agencies.” To implement these
Articles, it is required to study the radiation doses to the general public from
exposure due to radioactive commercial products.

The lonizing Radiation Protection Act and the lonizing Radiation Protection
Standards were established in reference to the International Commission on
Radiological Protection (ICRP) Publication 60 and the International Atomic Energy
Agency (IAEA) Safety Series No. 115. These two documents were used in the
present work as bases in the study of the radiation doses to the general public from
radioactive commercial products. Since IAEA recommended exemption levels
(activity and concentration) were derived by the Commission of European
Communities (CEC) in the Radiation Protection 65, it is required to study the
scenarios, pathways and parameters developed in CEC RP-65 for occupational
exposure. For exposure of consumers, the National Radiological Protection Board
(NRPB) model was used to investigate the local-specific parameters and to assess
radiation doses to the general public from radioactive commercial products in

Taiwan.
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RP-65
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26



C: (Ba/g)

M: (9)
CONTACT: =M/(p*t/2)
p= (g/cm’)
t/2= (cm)
E=Hgin Weain (CONTACT/BODY) E
E= (Svly)
Wen= =1*10
BODY= =1*10* cm®
2. 1m°
Im
100
E=C T ((GAM R; GEOM)+ (BETA SHIELD))
E= (Svly)
C: (Ba/g)
T: =1*10° hly
GAM= 1 Bqg/g gamma MeV
im 3*107(Sv/h) per(MeV Ba/g)
Ry= (MeV)
GEMO= (2*10°%)
BETA= 1 Bqg/g beta 1m
(Sv/h) per (Bag/g)
SHIELD= (1*10)
3.
m 100

E=C T (GAM R;) GEOM
E= (Svly)

C: (Ba/g)
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A2.

T: =1*10° hly

GAM=1 Bqg/g gamma MeV im
3*107 (Sv/h) per(MeV Bg/g)
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GEMO= 0.1m3 (3*107)
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T: =300 hly
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(Bg/g) =C M1/M2
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E=C M1 f Ry DECAY
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E=AT (RygtRx)

E= (Svly)
A= (1Bq)
T =1*10° h/y for
2*10°hly for
Ri:1 Bg gamma Im (Sv/h) per Bq
R,:1 Bq  beta Im (Sv/h) per Bq
2.
400um
150mg/cm? Hegin
Hakin=As T (R7+R24)
Hain=AS T (R7+R24/SF)
As: (Bg/cm®)= A/ CONTACT
A= (1Bq)
CONTACT: =M/(p*1/2)
M: (9)
p= (g/cm’)
t/2= (cm)
T: =10 hly
R;:gamma (7mg/cm?) (Sv/h per Bg/cm?)
R4 beta (40mg/cm?) (Sv/h per Bg/cm?)
SF= =e*"

1=0.017*Epmax
d=150 mg/cm?
E=Hgin Wsin (CONTACT/BODY)

E= (Svly)
Wikin= =1*10
BODY= =1*10% cm?

B2.
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Hskin

Hskin:AS T (R7+R8) S

10%
10 40um

As: (Bg/cm®)=A £ / CONTACT
A= (1Bq)
f: =0.1
CONTACT: =M f/(p*t)
M:

=10¢g or 30¢g
P:

=1 g/cm® or 0.5 g/cm®
t: =10%cm
T : =0.16h
R7-gamma (7mg/cm®) (Sv/h per Bg/cm?)
Rs-beta (4mg/cm?) (Sv/h per Bg/cm’)
S: =10"/y

E=Hsin Wein (CONTACT/BODY) E
E= (Svly)
Wein= =1*107
BODY= =1*10" cm®

2.
10%
10% 10
40um Hskin

HsinmAs T (R++Rs) s

As:
A=
f:

(1Ba)

(Bg/cm?)=A f / CONTACT

=0.01
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CONTACT: =M f/(p™*t)

M:
=109 or 30¢
o X
=1 g/cm® or 0.5 g/cm®
t: =10%cm
T : =0.16h
R7-gamma (7mg/cm®)(Sv/h per Bg/cm’)
Re:beta (4mg/cm®)(Sv/h per Bg/cm’)
S: =10"/y
E=Hgqn Wsin (CONTACT/BODY) E
E= (Svly)
Wikin= =1*1072
BODY= =1*10* cm?
3.
7m?
Im 10
E=As T (Rs+Rs) GEOM s
E= (Svly)
As: (Bg/cm?)= A/ AREA
A= (1Bq)
AREA: =7 m?
T: =0.16h
Rs+Re: gamma beta Im
(Sv/h)per(Bg/m?)
GEMO-= 1.5m (1*10™%)
s: =107y
4.
1mg
E=AfRgs

= (Sviy)

33



A= (1Ba)

f: =1*10"
Ro: (Sv/Bq)
s: =10%y
5.
5mg/m®

E=ATINH Ry, Dusts/M

E= (Svly)
A= (1Bq)
T: =0.16 hly
INH: =1m%h
R1o: (SV/BC])
Dust: =5%10°g/m’
s: =10y
M: =100g
6.
32m®
10 10

E=xT [(R; CF1)+(R, CF2 W) s/ h

E= (Svly)
X =AfV/VOL for
X =Af/VOL for
= (1Ba)
f:
=1 for ,5.3*10° for
V.
VOL: =32 m°
T: =0.16 hly

R.= (MeV)
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CF1: 1 Bg/m’ gamma MeV
=1.6*10°(Svly) per (Bq/g)

R,= beta (MeV)

CF2: 1 Bg/m® beta MeV
=2*10"°(Svly) per (Bg/g)

Wiin= =1*10

s: =10%y

h: 8760

Hskin

Hsin=As T (R7+Rg) s
As: (Bg/cm?)= A ¢ / AREA
A= (1Bq)

=1 =0.01
AREA=Mc/ pt
M: =100g
P: =0.5 g/cm
t: =10%cm
T: =0.16h
R7-gamma (7mg/cm®)(Sv/h per Bg/cm’)
Re:beta (4mg/cm®)(Sv/h per Bg/cm’)
s: =10%y

E=Hsin Wein (CONTACT/BODY) E
E= (Svly)
Wiin= =1*10
BODY= =1*10* cm?

3

10
E=XT INH Ry s
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B3.

E= (Svly)

X =Ac/VOL
= (1Bq)
C:
= =0.01
VOL: =32 m°
T: =0.16 hly
INH: =1m*h
Rio: (Sv/Bq)
s: =107y
Q.
32m® 10
E=XT[(R1 CF1)+(R2 CF2 Wyn)]s / h
E= (Svly)
X =Ac/VOL
A= (1Ba)
C:
=1 =0.01
VOL: =32 m°
T: =0.16 hly
R,= (MeV)
CF1: 1 Bg/m’ gamma MeV
=1.6*10°(Svly) per (Bg/g)
R,= beta (MeV)
CF2: 1 Bg/m® beta MeV
=2*10"°(Svly) per (Bg/g)
Wein= =1*10"
s: =10%y
h: 8760
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300

E=Co T (GAM R1) s

E= (Svly)
Cp=A/M DECAY
A= (1Bq)
M: =1.5*10"%
DECAY: 24 :
T: =300 hly
GAM=1 Bqg/g gamma MeV
im =3*107 (Sv/h) per(MeV Bq/g)
R.= (MeV)
s: =10?y

E= (A/M) T INH Ry, Dust s DECAY

E= (Svly)

A= (1Bq)

M: =1.5*10"g

T: =1 hly

INH: =1m%h

Rio: (Sv/Bq)
Dust: =1*10%g/m®

s: =10%y

DECAY: 24 ,
5000

E:CD T INH RlO Dust
E= (Svly)
Cp= A/M DECAY
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A= (1Ba)

M: =1*10°g
DECAY: 24 :
T: =5000 h
INH: =1m’h
R (Sv/iBq)
Dust: = 1*10°%g/m®
3.
8
Hein=As T (R7+Rzs)
As: (Bg/cm?)= A DECAY / CONTACT
A= (1Bq)
DECAY: 24 :
CONTACT: =M/(P*1/2)
M: (30g for )
p= (=1.12 g/cm?)
t/2= (=0.15cm)
T: =8 h
R;:gamma (7mg/cm?) (Sv/h per Bg/cm?)
R4 beta (40mg/cm?) (Sv/h per Bg/cm?)
E=Hqin Wskin (CONTACT/BODY) E
E= (Svly)
Wiin= =1*107
BODY= =1*10* cm’
4.
0.1%

E=A f Rs DECAY
E= (Svly)
A= (1Bq)
f: =0.001
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Ro: (SV/BQ)
DECAY: 24 :
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