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Measurment for *Tc¢ in Reducing Medium of PUREX Process
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LIU Fang, ZHENG Wei-fang, JIAO Hai-yang
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Abstract: This paper presents a method for measuring  Tc from reductive medium in
PUREX process. Taking 1BP as an example, the measurement process includes removal of
plutonium, oxidation of technetium, extraction of technetium, and liquid scintillation meas-
urement. The plutonium in the sample is first adjusted to valence of +4, and extracted with
1-phenyl-3-methyl-4-benzoylpyrazolone-5(PMBP). Then, the technetium is oxidized to +7
valence with potassium dichromate at 50 ‘C. After that, the sample is added to potassium
carbonate solution, and then technetium is quantitatively extracted with 2,4 ,6-trimethylpyri-
dine in the alkaline medium, and measured by liquid scintillation method. With this method,
technetium from reductive medium of PUREX process can be analyzed within 20 minutes,
and the relative standard deviation is 0. 6% (n=3).
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Table 1 PMBP extraction of Tc([V)

PP o(Te(N)) /(g LY FER/%
K AR A 6.88X1072
A HLAH (PMBP) H 45 1.44X10°° 0.02

2.1.2 PMBP XA 285 9 A B0 Bo ) — i
IR M- FP R R B YR BTN 23 A A A o v
Bk 7.53 X107 g/ L H FE PR JE N 0. 15 mol/L.,
TH IR Rt We D 0. 10 mol/ L il TR #k K
0. 75 mol/L) » R 1% J B A 55 C /K i i o
I 3 b )i B — R RO I T 2 g e
AT A6 Iy 8 T BORE S AT TN I A F
TeONDWE . e Rl TR 2. g2 A1,
22 13 ISR A s BRI Te VD o e R AX
16010 % g/ L, HAx 88 3 908 I 0 1%t &5
B A O 5. 93 X107 g/L. fFI—E &
SRR A G5 5 PMBP X A i i 47 28 B, 43 #r
SR TR 2, i 2 Al B, PMBP X} 45 % i)
FEBCRAL N 0.030%0 ] LA Z Mg ANt fy G Al
PMBP XJ i J5U A 28 p A [ i 25 19 £ 25 AR A8 A5 L
>R J PMBP X 4 i P 19 B8 25 17 2 U0 B AN 52 T
PR o #T
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Table 2 Extraction for DMHAN-MMH-Tc

reaction solution by PMBP

%5 VRIPSE o/(ge L7  FEWHR/%
1 AT s 7.53X1072
2 W BN Te(VD 1.60X10 2
3 PMBP H14¢ 2.06X10°° 0.03

DA b S2 56 3R W FE EAT 5 BR 55 R i AL 3
BF LR I PMBP #E 47 R 5 86 5 43 19 2 B0 B
AN M A 5 R BV B 1 43 AT
2.2 SHFIRERE

B 0. 1 mI = R 52 e - B k-85 S VR S 40
I 0. 2 mL 8% FR B WK (0. 1 mol/L H KR
B-1 mol/L fi§ ). 0.2 mL X4 K E W (w=
30%).0. 3 mL ¥ il §& % W (0. 4 mol/L . fif§ &
-2 mol /LI 76 I (20 “C) &4 FEiT 4
b, FEAS [R) B[] BURE 23 T, 45 R4 35 3— £ 5.

B2 0.05 mL 3k ¥2 - BB -4 5 02
JA 0. 3 mL i P B2 20 %5 ¥ (0. 19 mol/L i L iz
-3 mol/L &) . 7 50 “C /K 5% #4764
(7] B[] JRURE 43 B 45 2R 9 T3 6.,

%5 RSB 20 O
Table 3 Oxidation of technetium

by potassium dichromate(20 C)

‘ o(TeC\)/ TeOVD) 5 B 45
I ] /min
(g+ LD HorE/ %
0 1. 60 X102 21.2
20 6.43X10 2 85. 4
30 6.44 X102 85.5
60 6.51 X102 86. 4

F 4 BEKAMIE (20 T)
Table 4 Oxidation of technetium

by hydrogen peroxide(20 C)

‘ o(TeC\I)/ TeOVD) 5 B4
5 [A] / min .
(g« L™H HAor e/ %
0 1.60X102 21.2
20 5.32X102 70.7
30 5.35X10 2 71.1
60 5.51 X102 73.2

F 5 AEER AL S (20 TC)

Table 5 Oxidation of technetium by nitrous acid(20 ‘C)

b ]/ o(Te(NI)/ TcOND M7 B8
i [[] /min
(g« L H H Ao/ %
0 1.60X102 21.2
20 1.53 X102 20.3
30 1.66X10? 22.0
60 1.80X10"¢ 23.9

F 6 MAPRR A AT (50 1O
Table 6 Oxidation of technetium

by ammonium metavanadate(50 ‘C)

‘ o(TeCNI)/ TeCVD & A8
I ] /min
(g« LD "/ %
0 1.60X102 21.2
20 4.35X10°?2 57.8
40 4.43X10 2 58.9
60 4.42X10°2 58.7
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T 0 0 B K IR B 1 SR AR O B B . B R
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VE R AT T J5 B2 A A 52 I 52 5
2.3  FALIEE AT E B R

FE MR AT T B R B0 R XA 7K 3 BB 58
SRS PR S . ML R T SRR
Jiie- H 3 k-4 S B TRAE 50 °C A F TR 4 ) 5 R g
iR B IR K 1 B T 10

A UL 0.05 mL = WY 32 file- G -4 s i
W A3 B 0. 2 mL % R B 7 W (0. 1 mol/L
HHF TR -1 mol/L M) 0.2 mL B /K% K
(w=30%) 7€ 50 °C /K1 i #4, 76 A [5] 15 18]
BURES BT S5 R T3k 7— 3R 8,

H1 2% 7 FIEE 8 I BE S FE 50 CHALMHFT



34 B % . PUREX AR 5 A B T il

281

Ak 20 min, H 5% TR BRI 55 09 4 AL ROCR T XX
K I AR SR AT SUE K B AR R S Te VD
d BB S Ee ol 82. 196 . T B R A1 E AL I AR A
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A ()38 0 78 60 min B, 5 4% IR 40 480 Ak B B A o
TeOVD & BB E TN 97. 7% SUE K B ALY
B Te VD 7 B8 1 E 40 B3l 96.2%,
BIRE IR 2 B AL . B BL AT A E L 7E 50 C 4%
R T E B R A A B AU Ak 20 min BV RT3 B
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Table 7 Oxidation of technetium

by potassium dichromate(50 C)

‘ o(TeC\)/ TeVD & BE
5 [6] / min
(g« LY Ao/ %
0 1.60X10 2 21.2
20 7.32X10°% 97.2
40 7.37X10°2 97.8
60 7.36X10 2 97.7

# 8 WAHIKEA L (50 T)H
Table 8 Oxidation of technetium

by hydrogen peroxide(50 ‘C)

o(TeC\I)/ TeOVD 5 B4

HHI] /min (g+L7Y Hor L/ %
0 1.60X102 21.2
20 6.18X10 2 82. 1
40 6.89X102 91.5
60 7.26X10"% 96. 2

2.4 WESWRRE

LA DL I 2 5 L 0 KR A BT O R
TR PMBP X % B8 A S 24T A4 B S
A it BT IR AE 50 °C A& MF T 20 min J5 i
FERE S PR A AT . MR T R AR IR

(1) 43 BEER T 5 50 FE & i e 2 B CR
BIRE S AT A ) I R A A

38 NaNO,-HNO, & 8REJH M 1.5 mol/L

ZiAq JCE 15 min ¥ Pu 38 YA iIn A PMBP 2
B3 min PAAy B AL 5 T Pus 85040 M S BUH 26
ARIKAH

(2) F309 %Ak B — 2 i AR K AR A
R PR AR 7E 50 COKVE 8 H in#A 20 min;

(3) BB FR AR SR A G Il IR B
VL AR R B BR B R B 2 mol /L, BRI — €
i 2,4,6- = I ERIENEFEHL 3 min, 8.0 504 5

(4) B & U — 2 A HUA T A
ME .
2.5 #ERFERSTIIE

Rtk — 25 B UIE % 7 vk i AT AT L T TR
B A CO A - 1 JUF- 25 S 0L B R 1BP A5 40 A
a7 43T

i i 1 - i T R 7 YR R R o
Sh7.54 X107 g/L R~ 0.1 mol/L. PUffr 4l
JERLR B R 20 g/ LR ERVE B 1.5 mol/L) , 7
50 CAR@S k2 h Jg, il TeCVD e B, 45
RH)FFR 9. W—E o R MA 0.2 mL Hi%
M7 (0. 1 mol/L & FRH-1 mol/L WiRRIEHD 5
FE 50 CARMEE I 20 min, U Hoh Te VD
W ARG TR 9, BRI ATLUEL RAZT
43 T READURE o B A B R ADURE o i e vk
TEA— B0 R TR S AT R

9 TUHGh-AE ER -5 SN VR R A BE A3 BT
Table 9 Concentration of technetium

in UC]V)-HN-Tec reaction solution

Te(\D 4 B4%

Frs VAR [DIE 3 o/(g+ LD b %
1 S JE 0 7.54X1072
2 RMBGEEEJE TeOVMD  6.99X107° 9. 27
3 B )E Te(VD 7.50 X102 99.5

B il 1BP ASSADUEL R (DUl o Rk Ok 23. 7 g/
L& 0.1 mol/ L AR BT Ve FE ol 1. 45 g/ L83
iy B 0. 103 g/ L ARV B 1. 25 mol/L) ¥
BHEE T 50 CoKBSRHnE 30 min, 48 Ji5 B CE
LdJgatr Te VDB R EE A 6. 61X 10 ° g/L,
B 1 BHA A 0.1 mol/L 7 B2 £4-2 mol/ L
TSRV WA AN 15 min J5 . A %5 & PMBP # Ht
P  BER A B 3 min, BUH — & 8 2K 437K A
AT TR B W (0. 1 mol/L 2% 2 #1-1 mol/L
SER YA W) » 7E 50 “C KV 5 o in#4 20 min J5 , L
WS b Te (MD)W EE, 45 3 %) F % 10, |
F LORTH . R % 7 2 AT HER 23 Bt 1BP BLIUURE &
I R B A RS MR 258 0. 620 (n=3) , T &
TR MRk, 38 5 A 56 TIF 52 56 AT, 45
HEC 2. 4 5 Hp i 4 7 2 B AR X BB 1BP R
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Table 10 Analysis results of 1BP simulated samples

oxidized by recommendation analysis program

%5 o/(g+ LD 50/ %
1 0.104 0.6
2 0.103
3 0.103
3.5 i

X PUREX it 2 18 i v ot v /9 °° Te i I &
J6 R Al PMBP X 860 5 i A7 28 000 85 AR 5 3l
LI R S R A AE 50 °C A T I 20 min
Xt E A KR R AR A 65 2 AT A Ak S TG A AR KA
PR B AT U E A0 ML T DA SRR B PR TR
K FIZ 5 8 AL, LBP R i R 4750 BT 5 AT o 1 2
Bt IBP A5 40URE & o 45 0 W 3 H G o i 22

0. 626 (n=3) . ff /L T 2R i 43 7T 253K
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