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12 233Pa

233Pa , 232Th(n, )/)ZSSTh _LZSSPa

, 2molA HCI ,
1.3
CockcroftW alton 14M e/ 5—10g¢g
, 1x 10“m” ?/s, 10 h 14 h
1.4
4molA HCI 0.5g/mL Th(NO3)«

2mL ., 4molAL HCI 5mL

(1) 2mL ,  13mL 4molA HCl, 4mol AL

10mL Q 05molA PMBP- ,

(2 5mL 4molA HCI 2 ,  5mL 4molA HCI-1molA HF
(3) HCI-HF Q2gAh FeCls , : ,
Fe(OH)s ,
(4 5mL 12molA HCI-Q 05molA HF Fe(OH)s , 5mL 5%
( PTOA - j 5mL 12molA HCI-Q 05molA HF
2 ,
(5) T I0A - 5mL 4molA HCI-1molA HF
: 5% (PTIOA- :
, Y
10—15min **Pa , 80%
1.5
(HPGe) Y
Y 1.5h ®Co
1332. 5 keV 2.1 ke Y
2
M BP- *pa 1 1 , M BP-
0.01molA , 4molA HCI *®pg (E) 94% HCI AV BP-
#pg #*Th 2 2 ,  0.05molAL PVBP- 0.01—8 Omol/
L HCI pa (E) 97% . Th HCI
, HCI 4molA ,*Pa *Th 0.05molAL PMBP-
**pa 4molA HCI *pa 1 1 ,
10 s, **Pa 98% HCI 5% (P T OA - pg
3 3 , 6molA HCI , Pa 92%  12molA HCIl
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HF 0. 1molA (E") 98% 4
4 ,  4molA HCI-1molA HF 0.05mol/A PVMBP- pg
7 , 233Pa
Y 5 5 , )
#Th Th(14M &/ n, 2n) ZTh “Th(n, >
Th Th B **pa
1 *pa
Talbe 1 Relationsof the extraction yield of 2*Pa and the equilibr ium time
tea/'s 10 20 30 60 120 180 240
E (*%Pa) /% 98.3 98.9 99.1 99. 4 99.7 100 100
0.05molAL PMBP- , 4molA HCl
2 *py 1molA HF HCI

Talbe 2 Relationsof the inverse extraction yield of **Pa and
the HCI concentration in 1molA HF

c(HCl) /mol- L~ 1t 0 0.5 1 2 4 6 8 10 12
E' (%3Pa) /% 56 84 91 93 96 83 68 30 14
5% (VT IOA-
3 *py 4molA HClI HF

Talbe 3 Relationsof the inver se extraction yield of **Pa and
the HF concentraction in 4mol/A HCI

c(HF) /mol- Lt 0.015 0.03 0.06 0.12 0.25 0.5 1 2
E' (%3pa) /% 87 90 91 99 98 100 99 100
5% (P T I0A -
4 233Pa

Talbe 4 Relationsof the inver s extraction yield of **Pa and the equilibriun time

tea/s 10 20 30 60 120 180
E' (Z3Pa) /% 99.2 99.3 100 99.3 99.6 100
5% (P T IOA - ) 4molA HCIl-1molA HF
Y 6 6 , “pa
97N b , ,
Y
y 1
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5

Table 5 The decontam ination factor s of themain mpur ities

T2 E/kev [11] /% n
%gr 9.52 h 1024. 3 33.4 > 1x 10°
By 10.1h 266. 9 6.98 > 5x 10*
97r 17.0h 743. 4 92.6 > 6x 10°
Nb 72.1m 657.9 98 5 > 1x 103
Mo 2.75d 181.1 6.08 > 5x 10*
“Tc 6.01 h 140.5 90.7 > 5x 10*
108R Y 39.25d 497.1 89.5 > 1x 103
%Rh 35.36 h 318.9 19.2 > 2x 10*
12n g 3.14h 617.4 42.5 > 1x 10°
s 4.49 h 336.2 45.8 > 1x 10°
27gh 3.85d 685. 7 35.3 > 3x 10*
1%2Te 3.26d 772.6 78.7 > 5x 10*
133 20.8d 529.9 87.0 > 5x 10*
4Ba 12.75d 537.3 24. 4 > 1x 10°
49 a 40.28 h 1596. 5 95.5 > 1x 10*
%ce 33.0h 293.3 42.8 > 1x 10°
212pp 10.64 h 238.6 43.6 > 5x 103
2287 ¢ 6.13 h 911.1 29.0 > 4% 10*
Z1Th 25.52 h 84.2 6. 60 > 5x 10°
5 AV B P- )
232T h ,
4molA HCI-1molA HF Fe(OH):
, FeCls (20 Hg) ,
5% (P T OA - 12molA HCI-Q 05molA HF
, , HCI HF 4molL
HCl-1molA HF TIOA - , ,
3

(1) 14M &/

(2) 14M &/ ,

(3) AMBP TIOA , HCI-HF ) )
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SEPARATION OF PROTACTINIUM FROM THORIUM
IRRAD IATED BY 14M eV NEUTRONS

Fang Keming YangW eifan M ouW antong Yuan Shuanggui
LiZongwei Shen Shuifa Zhang Xuegian

(Institute of M odern Physics, the Chinese A cadeny o Sciences,L anzhou 730000)

ABSTRACT

A repid and efficient procedure for separation of trace protactinium from thorium irradi-
ated by 14 M &/ neutrons is described by using 1-phenyl-3-methyl-4-benzoylpyrazolone-5
(AMBP) and triisooctyl anine (T IOA) as extractants and hydrochloric-hydrofluoric acid so-
lution as back-extractant The sgparating conditions in somemain stepsof thisprocedure has
been studied The decontam ination factors for principal impurity elenents and the recovery
efficiency for **Pa has been obtained The procedure is verified by using the active products
of thorium asmultitracers

Key words Protactinium Thorium FMBP T IOA



