Po 1%

Po 1o
po B

Po &
Po A0

Po 4l
Bo L2

po 4B
By DU

(Polonium)

.. 19M
15
19 m a
4 m a
6 m a
Im a
11 m EC
a
18 m EC
a
51 m 98% EC
2% a
42 m EC
38 h 99% EC

1% a

(MeV)
6.14
6.04
5.94
5.85

5.770
. 9671

5.98

5.37



PO 205

Po 27
L

po 29
PO 210

P]0211m

po &L
po 212
Po 23
PO 214
po 25
F.)O 216
po &1
po 28

18 h
88 d
5.7 h
2897y
103y
138.401 d
25
0.52
3x10 ~
4.2x10 6
1.64x10 4
1.83x10 '3
0.158

10
305 m

99+% EC
0.74% a

95% EC
5% a
99+% EC
102 a

a
EC

99+% a
0.5% EC

99+% a

103 %a

d

QO v O »v®Y DY DD D DD D

(MeV)
5.2

5.22
5.10
5.108
488

5.305
45

1.14
1.85
8.70

1442
8.780
8.35
1.68
1.36
6.775
6.54
5.998



(42 x 10 )
agent
-209
permissible
-210)
2

210 -238
(equilibrium Ratio) 119x 103
0.1 1
0.2
210
0“
8 B ()Y BB > Po
5
210
-213
(Specific activity)
-210 complexing
(solvent)
-209
(cyclotron)
maximum
0.2 (45 x 10~
(halide) glove box

(silvery gray)

214 [



2 low temperature a phase

cubic lattice high temperature P phase
lattice
(3 phase
a phase

9.3 1.
252 +20C
9204 £ 1.93°C

3, (Oxidation States)

52 5p6 5d0 6s2 6pd (3p2)
(Se) (Te)
Polonides

Rivaient. Polunium  (Po+)
(Bromide) Autooxidation
210
Trivalent. Polunium (Po®
(Coprecipitate) Pos3 unstable intermediate
po®
Quadivalent. Polunium (Po#)

PoCl4, PoBrd  Pol4
M 11 Po(No3)4
Hexavalent Polunium  (Po4 ) Po03
deposition

rhombohedral

(ground State)

-2, 42, +4 +6
-2 (P0'2)

(chloride)

Autooxidation

M2 Poxb

anodic



4,
1
PoF4, PoCl4,
PoC2, PoBrd5PoBr2
2.
PoO(OH)2
PoCl4 PoBr4
Polonium Monosulfide, Polonium Formate Polonium Tetraiodide.
)
1 (Solvent Extraction)
K. Kimura (1958) isopropyl ether  metyl isobutyl keton
(K1)
Cairo (1958) diisopropy! ketone
M 05 M

97% Moore (1960)
diisopropy! carbinol diiso butyl carbinol

Tributylphosphate (TBP) Thenoyltrifluoroacetone (TTA) Dithizone,
Trioctylphosphene oxide (TOPO) Tri-n-benzylamine 2

2.
(Cation exchange)
Dowex 50-(50-100 mesh) 0.1-0.3 M
Amberlite IR-1 (40-60 mesh) '
(Anion exchange)
strong base resin -~ Dowex-1,-2  Amberlite TRA-410
0.5-12 M Y. Sasaki (1955) 6B
Dowex-1x4 2M
resin oM,
2M 1M



3, (Sublimation Techniques)

(Vacuum sublimation)

( ) 700 °c
900 °c (dioxide)
diphenylcarbazone diphenylcarbazide
© 100 °c diphenylthiocarbazone (dithizone)
115 ¢ Pt dish

Polonium dithizonate

4,
(Spontaneous Deposition and electrodeposition)

hydrazine
ferric
ascorhic acid

Pt Pt gauze
Au

(Liquid Scintillation counter)

. .1950 Reynolds Kallman (1950)
( )

-14



10

(solvent)
(Solute) (cocktail)
(Toluene) (Xylene) (Benzene)
(Scintillator)
PPO (2, 5-Diphenyloxazole) ~ PBD (2-phenyl-5-(4-biphenyl)-I, 3, 4-oxadiazole)

( )
(Excited state)
(ionizotion)
(ground state) M 2
vibrational Energy vibrational energy excited
singlet ; } 1 ,
Internal conversion (1C) 1C ( 10 ~2
) X 2
deexcited e, (fluorescence)
solvent fluorescence
(wasteful-process)
X ( )
()

Iy deexcited O



lonizing particle

= \ ® Key
— N* -
W EE L.
2:; == X+0e d Bc’] p |
W= e B I
* recombination LI
Q hd 1 1
T o] Useful Wasteful
- A= l—processes-  -processes-
s
e B .
=1 Solvent-solvent migration
5 o4 and diffusion g Solvent-solute transfer
Stx —_— e Jemmemm = -
3 i ]
o
=1 cls < ly' o
TRS) o!lc = q @ - P
> wn i) S Q —_
o 2 Sl&c 3 I I I S
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0
) Solvent molecules 3q/Solute molecule
2
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(steroid)

(Solvent)

(fluorescence)

(Toluene)

12



Toluene

Methoxybenzene (anisole)
Xylene (mixed isomer)

1, 3 -Dimethoxybenzene
n-heptane

1,4 -Diaxane

1, 2 -Dimethoxyethane
Benzyl al cohol

Diethylene glycol diethyl ether
Acetone

Tetrahydropyran

Ethyl ether

1.1 -Diethoxyethane

Tetra hydrofuran

1,3 -Dioxolane

Ethyl alcohol

Diethylene glycol monogthyl ether
Ethylene glycol monoethyl ether
Diethylene glycol

Ethylene glycol

2,5 -Diethoxytetra hydrofuran
Diethyl amine

n-Methyl moepholine
2-Ethylhexanoie acid
Tri-n-butyl phosphate

0.3% 2, 5 -diphenyloxazole)

100
100

— W W o I 1 oo o
RO RO OO O O O —m

O O O O O O O O O o O D wWw &~ o

13
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3. (Scintillator)

maximum sensitivity

(Quenching)

PPO [2, 5-diphenyloxazole] BBOT [2, 5 -his
- (5-tert-butylbenzoxazoly(2))-Thiophene] butyl-PBD [2-(4-tert-butylphenyl)
-5-(4-hiphenyl)-1, 3, 4 -oxadiazole] PBD [2-phenyl-5-(4-biphenyl)-I, 3, 4 -oxadiazole)]

N
- OG0
0
(CH3)3C N N
BBOT \N Y /\©/
W@Lf Y
butyl-PBD @ @ -C(CH33
IOI

PBD




15

360

)
POPOP [1, 4 -di-(2-(5- phenyloxazolyl)) benzene] DMPOPOP [1, 4-di-

(2-(4-methyl-5- phenyloxazolyl)) benzene] bis-MSB [p-bis-(O-methylstyryl) benzene]

N N
o (NI
0 0
CHy CH
b

3
N N—-[/
Dimetyl-POPOP @——-' ))—@—AL /@
0 0
CH, HyC

5
4, (Quenching)
L (Chemical Quenching) cocktail
cocktail
2, (Color quenching)
cocktail
cocktail
(peroxide)
3, (Optical quenching)

cocktail
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0 ) (energy resolution)
(interference)

pulse-shape
discrimination
6. (Pulse Shape Analyser)
pulse shape discrimination
(neutron spectroscopy) Pulse shape discrimination
prompt delayed 2
cocktail cocktail '
singlet state tripet state singlet
deexcited (ground state)
10 8
prompt delayed
spin singlet state triplet
state Inter system crossing (ISC)  triplet
state vibrational Relaxation triplet state
(phosphorescence)

103



(high specific ionization)

-
=
=
-

singlet state triplet state
delayed
6
| 1 I | I 1 | T T
Normalized
_light Intensity —~

o~

o 100 200 300 Time (nx)
6 pulse shape L Am (a)
DSITDY (p) optiphase HiSafe 2
Wallac 1411

LKB Quantulus 1220

Anticoincidence
Multichannal analyzer

17



(Sovent Extraction)

(Batch extraction)
(Counter current extraction)

L (Batch extraction)

L( )
)

(Separatory funnel)
2-5

A 1 2
Coefficient; Kd)

Kd
[A]l
[A]2

(Continuous extraction)

18

2-3

(Distribution

(Distribution ratio, D)



[CA]L
[CB]2
Kd

2.1

2.2

[
A

(> 1000)

19



(selectivity)

20
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