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Determination of Trace Americium in the Presence of Large Amount
of Plutonium by Extraction o Spectrometry

HUANG Xiao-hong, CHEN Yong-qing, LLIU Xie-chun, LI Rui-xue
China Institute of Atomic Energy, P. O. Box 275(26), Beijing 102413

Abstract: The effect of the acidity in aqueous phase, phase-ratio, times of extraction and
concentration of extractant on the extraction of Pu([V) and Am([l[) from nitric acid solution
by 1-phenyl-3-methyl-4-benzoylpyrazolone-5 (PMBP) in organic solution were studied. The
results show that the optimum conditions of Pu and Am separation are summed up as
2 mol/L. of nitric acid solution, 1 : 1 of phase-proportion, 0.1 mol/I. PMBP-dimethyl-
benzene, a single extraction and a single washing. The separation factor between Pu and Am
(SF(Pu/Am)) is about 10°. The relative deviation for determination of Am is no more than
8% when C(Pu)/C(Am) is no less than 10°,
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Table 1 Counting rate of ***Pu and ***7*""Pu
FE 5 C(2397240py) / CC*%Pu)/ C(*8Pu)/ FE & C(2397210py) / C(*8Pu)/ C(*Pu)/
(Samples) min ! min ! C(2391210py) (Samples) min ! min ! C(2391210py)
1 6 476. 30 98. 15 0.015 3 4167. 25 57.71 0.014
11 383. 60 170.91 0.015 11 383. 60 170. 91 0.015
37 919. 10 543. 37 0.014 3368.19 50. 93 0.015
2 9 399. 90 122.57 0.013 4 26 367. 10 365. 94 0.014
6 859. 95 92. 65 0.013 25 832. 30 389. 66 0.015
1 495. 60 20. 74 0.014 9575. 37 135. 08 0.014
(0.014)
7 (Note) : 35 5 N EUE A Y (The data in parentheses is the average)
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Fig. 1

Effect of initial HNO; concentration in aqueous solution on the distribution ratios D (a) and

the extraction percentage P (b) of Pu and Am
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Table 2 Influence of PMBP concentration on extraction of Pu(IV) and Am(Il[)
c(PMBP)/(mol « L™ 1) R(o/a) D(Pu) P (Pw /% 10" D(Am) P (Am)/% SEF(Pu/Am)
0.02 1:1 0. 23 18. 8 2.03 0.02 1.1X103
0. 05 61.1 98. 4 3.76 0.038 1. 6X10°
0. 10 223 99. 6 2. 14 0.021 1.0X 108
0. 20 608 99. 8 - - -
0.02 2+1 7.92 88. 8 3.77 0.038 2.1X10*
0.05 633 99.8 10. 5 0. 105 6.0X10°
0. 10 871 99.9 3. 26 0.033 2.7X10°8
0. 20 H 3 =40 (The second organic phase) 4.16 0. 042
3 FEBKE
Table 3 Influence of the extraction times
i R(o/a) ARG s P (Pw /% P (Am) /%
(Samples) (Extraction times) (Washing times)
1 1:1 1 0 100. 0 0.021
2 1:1 2 1 99. 6 0.119
3 1:1 3 1 99.9 0.070
4 21 2 1 99. 7 0. 024
5 2:1+1:1 1+1 1 99. 6 0.020

b VR U R AT B R U KA T DA &t 2 ik
WU 1 YRk U A% IO a0 SR I AT T A0 1 A B 32
PSR FEAR /N P 3 Hr ik o 1 A BRI
2.2.4 KAHPERMEERE W X T K —
SE W A BLAR S HE RS IROAS i 0 5 i R O3 A
a0 B R, R 4 SRR BR MR FE X PuC V) %
WEMEmW, R4 TEL N TRERN
PuClN) AEFRBE A 2 mol/LUAH L Ry 1+ 1 B, 28
BT R HFEBOR AT GA F) 99 %0 DL b s i 4 F oK &
B TP R B Y 0 AT AR L G BR Y R AR &L 7R R
it W 3 ~4 g/L W, HA M E & Nl
99 %0 . X A& Ry — i A BRI XT R E 1 4 TR
B LA A O [ L T AR 4.0 g/L
T AT HTRE . 99 00 1 2 B3R 58 42 Wk 2 R A 43 AT
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AW 3 min, B0 43 A, AT R B 2 mol/L
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Table 4 Effect of Pu concentration in aqueous

solution on the extraction percentage of Pu([V)

B A madd (P /pug ey, o (Pu)/pg P (PW /%
(Samples)
1 2.231 2.222 99. 6
2 3763 3713 98.7
3 4139 4099 99.0

2.3 PMBP-_HEXARZEBMOSBREFPHE
TR M

2.3.1  BAUFES AT BERE S R I ACER
1330 pg: 43 B A4E 0. 002 1,0.002 7,0.006 4,
0.013 0.0 pg. 2R J5 W = ¢ (HNO,) =2 mol/L. &
N1 mL, FHEEEREFMA 1 mL 0.1 mol/L
PMBP Z£ B 3 min, &.004 4, J§ 1 mL 2 mol/L
HNO, Y%A HLAH 3 min, 2500 M0 & IFKAH
5390 X5 A B R K AR BRORE i U o BE T . D A5 45
RINTH S5, NS GERAT LIS TEHR/ SR B L
1 6X107°~9. 8 X 10~ ° i [l Y » o AH % 4l 22 78
SYoLAIN. it BRI EEAE 107 mg/L $UR 4,
SR SO PR e
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Table 5 Determination results of simulated

samples by the analysis procedure

e A i 22
o maaa (Am) /g mae (Am) /pg (Relative
(Samples)
deviation) / %
1 0.002 2 0.002 3 4.5
2 0.002 7 0.002 9 7.4
3 0. 006 5 0. 006 5 0.0
4 0.014 0 0.0150 7.1
5 0 0. 000 0 0.0

2.3.2 TLZAWBERELNST N T2
B UEHERE B 20 B 5 i SRR T 4 A LR
R i CBR B B 2 107) BEATBF 5T L A A4
R il R AN [) 55 36 5 1% 5 43 A 7 9 R AT 6] L S
B 45 R T R6 H Py REE DN 5 R A

B— R DR Sk B A EE 1 Am
M Pu, 76 vy BEISA b fr 2 . 19 8 — K HE&
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AL DLE WL BR VBRIV LR 107 B AR A R i
ASHER 1) s FEUE A Ve VAT 2 19K AH PR & 1 3R A
R EOR s & 1 RE% A VLML A & 88 M
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WAAR A, DL SRR Y A B A R R 25 T
5 Yo U N L BRI 43 AT 5 SRR S SE 6 H Y iR
P A0 548 1 o A Be HE A 2] 0. 1 mg/L, BB
LR, INE 6 /T LLAE S, 4 #7 3% n H
T3 5 0 7 8 B0 T 3R 4R B R B B BN TR B R
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Table 6 Results of americium measurement for 4 samples under different conditions
p(Am)/(mg LD
a AETE I 4 (o-spectrum analysis)
¥t ke Vhr [=) e y Y v ke v ¥ N i 3 y A6 5 ) 1
Fr il L RIRWE R IREELK 21U 2 % # 2 WJRTE 1 K v B 4t
(Samples) ek 3R , , . . . . .
Damples (A single (Extraction one time (Extraction one time (Extraction two times (y-spectrum
(Direct .
extraction and washing one time) and washing two times) and washing one time) analysis)
measure)
and measure) R(o/a)=1:1 R(o/a)=1:1 R(o/a)=2:1
1 0.201 0.036 0.041 0.032 0. 046 0.028
2 0. 649 0.043 0.031 0.023 0.053 0.026
3 0. 986 0.032 0.026 0. 046 0. 037 0.025
4 ~0 0.030 0. 057 - - 0. 025
Ry %%i r*ljk .
3 & it

(1) 3 7 PMBP X9 FER (14 4 B8 5645 43
IR R I FE AR W I HINO, ¥R 224 2 mol/ L,
IR 12 1,0 0. 1 mol/L PMBP-— H 2 % ik #
B3 min, B0 4> #, B XA HLAE S5 R B
2 mol/L HNO;¥E% 1 . PES& I E] 24 3 min, 5.0
Gy AT IE KA IBORE 8L T o BRI 5

(2) PA5 543 85 R AL SF (Pu/Am) f5 5 7]
ik 2.7X10° .48 C(Pw)/C(Am)=10° i %f Am ]
SE (A X i 22 A8 KT 8%,

(3) B L DL F T2 A 5L b AR S
GrHT .
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