Properties of some radionuclides
	Nuclide
	Physical Properties
	External Exposure
	Internal Exposure
	Risk

group

	
	Emax

(keV)
	Half Life
	Max. Range
	Shielding
	Dose Rate (Sv/h) 

from 1 MBq 
	Target Organ
	Dose coefficient,, e(50) 1)9)

 (Sv/MBq)
	3)

	
	
	
	T1/2(phys)
	T1/2(eff)  1)
	Air
	Water/ Tissue
	[no regard to eventually bremsstrahlung]
	Range

1 m
	Range

30 cm
	In 5 ml Syringe
	by Intake 1)
	Inhalation 2)
	Ingestion
	

	
	
	
	
	
	
	
	
	
	
	
	
	f14)8)
	e(50) 9)
	f18)
	e(50) 9)
	

	3H
	-
	19
	12,3 y
	10 d
	4,2 mm
	5 m
	Plastic:
< 0,1 mm

Glass:
< 0,1 mm
	0
	0
	Brems-strahlung
	Whole body 2)
	H2O
	18
	1,00
	18
	4 5)

	
	
	
	
	
	
	
	
	
	
	
	
	Org.
	41
	1,00
	42
	

	14C
	-
	156
	5 730 y
	10 d
	21 cm
	0,28 mm
	Plastic:
0,3 mm

Glass:
0,2 mm
	0
	0
	Brems-strahlung
	Fat
	Gas 2)
	6,5
	1,00
	580
	3

	22Na
	1 275
	546
	2,6 y
	11 d
	38 m 6)
	33 cm 6)
	
50 % red.
90 % red.

Lead:
10 mm
37 mm
	9,07)
0,32
	1007)
3,6
	5 400
	Whole body
	1,00
	2 000
	1,00
	3 200
	2

	32Si
	-
	210
	450 y
	
	37 cm
	0,50 mm
	Plastic:
0,5 mm

Glass:
0,3 mm
	0
	0
	Brems-strahlung
	
	0,01
	110 000
	0,01
	560
	

	32P
	-
	1 710
	14,3 d
	14,2 d
	6,1 m
	8 mm
	Plastic:
6,3 mm

Glass:
3,4 mm
	2,57)
	1207)
	24 000
	Bone tissue
	0,80
	3 200
	0,80
	2 400
	2

	33P
	-
	250
	25,6 d
	25,2 d
	45 cm
	0,60 mm
	Plastic:
0,5 mm

Glass:
0,3 mm
	0
	0
	Brems-strahlung
	Bone tissue
	0,80
	1 400
	0,80
	240
	4

	35S
	-
	167
	87,5 d
	76,6 d
	24 cm
	0,31 mm
	Plastic:
0,3 mm

Glass:
0,2 mm
	0
	0
	Brems-strahlung
	Whole body n
	Gas 2)
	120
	1,00
	770
	4

	36Cl
	-
	710
	300 000 y
	
	2,2 m
	2,8 mm
	Plastic:
2,0 mm

Glass:
1,1 mm
	
	1107)
	510
	Whole body
	1,00
	6 900
	1,00
	930
	2

	45Ca
	-
	257
	163 d
	163 d
	48 cm
	0,62 mm
	Plastic:
0,6 mm

Glass:
0,3 mm
	0
	0
	Brems-strahlung
	Bone tissue
	0,30
	2 700
	0,30
	760
	3

	51Cr
	320
	-
	27,7 d
	26,6 d
	18 m 6)
	17 cm 6)
	
50 % red.
99,9 % red.

Lead:
2  mm
20 mm
	0,004
	0,060
	87
	Whole body
	0,10
	36
	0,10
	38
	3

	125I
	36
	-
	60,1 d
	40,1 d
	5 m 6)
	6 cm 6)
	
50 % red.
99,9 % red.

Lead:
0,02 mm
0,2 mm
	0,041
	0,39
	340
	Thyroid
	Gas 2)
	14 000
	1,00
	15 000
	2

	137Cs
	662
	1 173
	30,2 y
	
	26 m 6)
	24 cm 6)
	
50 % red.
99 % red.

Lead:
8 mm
50 mm



 mm
	
	2107)
1,1
	1 700
	Soft tissue
	1,00
	6 700
	1,00
	13 000
	1


1)  Depends on the molecule that the radionuclide is bound to

2)  Gas (3H, 14C (CO2), 35S and 125I) or aerosol (f1-value apply only to aerosol)

3)  Dividing into risk groups is based on the exemption limits used in the Radiation Safety Regulations

4)  Depends on the aerosol diameter or absorption rate. When several alternatives the largest f1-value is chosen. Do not apply to gasses.

5)  3H-thymidine is in risk group 3

6)  90 % reduction


7)  Skin doses

8)  f1 gives the fraction that is absorbed to the body fluid

9)  Dose coefficient, e(50), gives committed dose after 50 years
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