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PBIKGRET 2.5 mol/ 1 1R, K 1 mel/ I ES T MENR, URESFA LSRR, &
0.455V (SCF) % Pu V) B H Pa (@) j5, % 0.895V (SCE) ¥ Pu (X) EikH Pu (V),
BHFECITIRALRA R NERATZONRNGRMRERS, BRI EZTRMBNIT S
BRFR. BRUPHEYD 5 me, EHKFL, EIRERESD 0.046%,

R VKBRS, ERES, AEDR.
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HEUECER—HER. REMWLEST T, CHARZTHRMTE" ", 1K
TEMEREAHRR, MERRANENHEREREZZE 0.05%°, TFHEIER
B, B K FARERETY. DKRRERToREN, TEASFHIREDR. M
KBEERFFHRSENMETRERH T URECTH—ALE. XEFRTHERUELE
METOKFRATHRTEHNEFFRBREER. BRFERBEMFELERN, SRMT
WABMRT-EEAYER (WEE. 28, BENTES), FUIRBTMEXMESE.
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Fig. 1 Sample distribution bottle ﬁ’ ﬁﬁﬂﬁﬁ 99.99%’ *h:&%m%*.
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2. AFELLENERGETR
EERTHATHUELAFELENZR., AoEAPIA 20 ml 1 mol/I K,
ERBERBRED, SERINETHARY, B—Est i —KER, SRIIAREL

Fl ERUHRGE®R

Taole 1 Effect of evaporation on weighting

i) /min 0 5 10 15 20 30

TN/ 38. 8944 33. 8943 38. 8942 48, 8942 38. 894 38. 8940

B3 1A, 7 30 min BIFREE B, 20mi 1 mol/l R EE N 0. dmg, L LG,

BEOHERENE, BEZTk 0 30g/min, XEFLHFN.

3. BRI B BRE .

(N MESE MEAEMPHNA—EEOFRER. 1 mol/l MEMAZHEMEME, &
+0. 455V R EF B R /PMT 20uA, BILTEF, EOIHEA, #-+H0.895V Eib, EHEADT
20uA, IFTFEMAER (@), HiEEIL, EOITHEL. 40 455V RF, KHBEKQ/2
B, ERRAEHSE, BRETEEMCL RIS iESR, L6k 0/28t. FIERR,
BB Pu (H) 5 Pu (V) EEMF. WA Pur/Pu® TR RALE, REME £, 173
BB XA SR EZM e KRB0, EHEL0.001V, EEERTREHFLGT, LY
+0. 675V (SCE),

(ODFRBE5ENXFE BERERNSHFARAFENBERATUNE, ERIIANE 2. B
FT2OTR, HEFAHPEGREN 1.5—6mg BT, B HRAE,

F2 KB LHRE

Table 2 Relationship between £y and amount of plutonium

LI 4R I mg 1.5 3.0 | 4.5 6.0
0. 675 0. 676 0.674

By /V (SCE) 0. 675

4. HERENE R
() HERREXRENER &3 () FTHESFREBEBRKRETY EHE, ERMIAEI.
RILABE, B, HMM B WINTREMR., MEREEY 1 mo/18}, EHELLRES .15
mol/l, Ey B RSt 0. 005V,

F 3 WERKEM LHER

Table 3 Effect of the concentration of nitric acid on K,

WIREH B /mot - 1=

0. 80

0.95

.00

1.15

1.25

8¢ /V (SCE)

0. 630

0.674

0. 675

0. 671

0. 668
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(2) HRREXNZENFHIENES ERARARRKENZERBFIAZHER
BB, SBTE 0. 455V RIR— R, /57 0. 895V F L, iLRECIHHHF it Hdry ik, 4
RIINE 4. HEMEHRIKE, #8 (2), 8 Q) ¥ERUTHERME, ERENIAE
4, AR AR, YHERERN | mo/I &, FHAARMN 0.1 mol/l, MXMEEMFHN
EERBTABE M.

F4 BRKEMZOMNGNEOES

Table 4 Effect of the concentration of nitric acid on blank

and the determination of plutonium

BRI B /mol » 11 0.80 0,90 ‘ 1.00 i. 10 1.20
S R/C 0. 0052 0. 0054 0. 0053 0. 0055 0. 0057
&H‘,ﬂ(ﬂ/mg 2.1771 2. 1763 2.1757 2.1758 2. 1745

5. AR ARMHITW
AT HRHR P EHBRRNER, REERMEAPIAZRR. ERMAHRM
FHBRMBER, NEZH. L RAHAFEN SRR, FRIIARS. RHABRARE 161
CEAJLFRER E . ZHMAMEARE. BIEXE, ARRARTTRMN, T, =880
- HRERNEAERERETEECAFENEAKE, BX “BR".

£5 HRARAERNER
Table 5 Effect of the amount of sulfamic acid

MR/ 1 2 3 4 5 6
Eo /V (SCE) 0. 675 0. 674 0.673 0.673 R 0.672
i fit/C 0. 0039 0. 0034 0. 0033 0. 0033 0. 0033 —_
Gyt Rk/C 0. 8487 0. 3488 0. 8492 0. 8492 0. 8492 —_—
6. RERRHER

BMBATE Pu (V) 4. AR (9) #i5d, REUKEAT 0.007 mol/t 4§ HuERaY
ME., EEERBASHESRAFTIARARGKR, FHHSSHRR. 5 MEHELSR
B, GEMB6FR. BE TR, MARRLNEE, BHESANGHELAREEE
Ew, HTREGHTN, BEBRRBRIKE/NT 0.002 mol/l, FEEMNE.



F6 MBRHYR

Table 6 Effect of sulphuric acid radicle

BiRQ Y I /mol « 111 0 0. 001 0. 002 0. 003 0. 005 0. 005
Eo/V(SCE) 0.675 0.673 r. 671 0.679 0. 665 S
FEHR/C 0. 0039 0. 0028 0. 0038 0. 0038 _— 0. 0038

FRLARR/C 0. 4385 0. 4387 0. 4380 S _— 0. 4380
7. BHITH

EEFEFEEOEMT, BEFNEASTEE LR LEN, HaBtsmA KRR
BEANESENESE, SREOE T, BRENERHERRERY, BXT0NE
PHEE, TEROERAS AN IER, BREEEMRY.

&7 BEREEEAHFE
Table 7 Relationship between argon purging time and blank

HF ] /min 0 1 3 5 10 12

e ht/C 0. 0050 0. 0051 0. 0050 0. 0051 0. 0049 0. 0049

8. DUKERERST P cuAYRIZE

1 HetEHNoN HECANEBRNSHEMATHARER .01 mg HRFERKRY
100 mg ¥, AOA 20 ml 2.5 mol/l FHRR, SLERFFBIra RABLMERE, EXREAGTFLERHEIRME 15
min, FRERE, YOrERRESERT (REH 0. 1 me) FEFF 200U E, LIS
BERESFERNERE -3 ARERNGHRAEAEPIAN 1-1. 5 HEBR. EXE
KHEER, HHESTHREFSIKRRAESRE W, .

() TR ENNE E—FEHFEBRBIOA 25 ml | mol/I HERM =HEARRIWAE
W, R LB REEAS 10 min, BFEFEXFAFRET 100 mA #, f7E 0. 455V BIR, EFE
SR EO L, F LR G T 8GA IC R A B AL B . FELITEALSE 0. 895V K
I EZFCHEFILTH. ERAURE - NZOAE B, MERBRMEN £ . BX FENHE
B AR, BCRTMEE 10 pA (BELTHELITH FaERL, ERMELHELYY
10 min B RE R R LetE, DT RERRER L.

(3) HaBAME FEFFREHEBRAIA 25 ml 1 mol/I FYELH = i # f1 & B
M. REMEFEES 10min, 0. 455V TR, BEMPEF L 20 pA BT IEER, EFER
BB HECTHEIRETE 0. 895V Hik, ERMAEEL 20 uA WA LA, (Ritie DI
SEEMHHE o AR Q, B ERFTRBN ..,

(O BEPREFEENITE BETAHHEGHEE:
Pu% =(—07’§%’27;,.ﬂ X 100%



Aok, 0 REFRNRNTE SR, F HREHY,

_ B(an - Ev)

4 = . —E. + (& — )l

f = exp[ (B — E)/E] _ __ exp[ (B — E)/k]
1+ exp{ (B — E)/k] 1 + exp[(Est — Eo)/k]
M HSPHROERKE, 8/mol
Q— B RVHEREARE, C
. F——3 558 %, 96484. 56 C/mol
1 W, —HE RPN KkERAESRRE, &
| B—BERHTHEGR, C

' B ——F i EAC S B ROR L, V
E. — R B RERATFREM, V

B —ZHEASE T KA B, V
: B —Z LA R R A e L, V
t—-¥ 5 E Ak, s
t——S FEALBE, s
¢ lc_ii%%ﬁ’ A
E, Pu't/Pus* BT TRHER LI, V
k= RT/nF(R——S AR, T—HEIEBE »—BREFHF—RIUEHEIO . 4
BEN 25 C, BRETHNY L6, N 0.02569, ERATLHES, LRFREEXEE,
St kBN
GYREER MNFZEANKFRBRATFHEAGER. SREBERTEKNE, &
FEmE SR, AKRREXNTZ/MHEATRE, RRLREE. BB HKRRBRE
HHPSSREESERY (47.5101£0.022) %, WA FTENESERERTLREINBER
. HITHE (E9 AUEYL, 2FENEEERLETN, ERE58TFHEME.

8 MKBMBRAREIELR

Table 8 Determination result of the plutonium sulfate tetrahydrate sample

it - RETRAR/% AR
Re FRiFh e /mg nB/%
| Pr FH

1 100. 758 47.493, 47.528

2 107. 339 47.518,  47.467

3 103. 498 47.520, 47.528 47.510+0. 022 0. 046

4 101. 008 47.483, 47.541

5 101. 468 47.504,  47.492

6 103. 598 47.521,  47.519

» LR KBV RELATZNT . BEMABRRETIENREIIBRMN,



9 TRLTEXMELSROEE

Table § Comparison of the determination results from different laboratories

TRE&T o AR/ | FEE | REER/Y mﬁ‘;ﬁf
1 THREWE 47.520 0. 028 0. 059
2 Hi gt 47.516 0. 025 0. 055
3 CkLHRE HogFe 47.510 | 47.512 0.022 0.043
4 HaRESe 47.510 2. 035 ! 0,074
5 HbHES 47.503 0. L5 0. 032

= 0w ®

L ATHRUESHEEEMERS, EEGBRRELEITAN, NEEERRE LT
WAL, MG — KA ST RE X 40 s L BN, (HBTERFAR 20 pA) 1ELFE
IEEROESR, —BRE—ITHER, T RABITX. XX, BERETFREH
WAF, A RAMRT, RE—IAE,

2. BAFFEAHMEM RRTTHHIREDR, KRASERME, FUKREEMGIER
BESFHSS, RAFTHETEER,

LERNMTHEAREXR B) EXHE, Ex&EATFERAAMMNE.

4 XTFTEHOZRABR, FHFEANETOREMLERN—B ¥ 588k
10 min B R AR MAY FME, XEELE, FHTREE ROERE,

2 F XK
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ACCURATE DETERMINATION OF PLUTONIUM CONTENT IN
PLUTONIUM SULFATE TETRAHYDRATE BY CONTROLLED
POTENTIAL COULOMETRY

JIA RUIHE DOU SHIREN
(Lanzion Neucloar Pusl Compler, 732850)

ABSTRACT

The accurate determination of Pu content in plutonium sulfate tetzahydrate by controlled
potential coulometry is described. Tne plutonium sulfate icirahydrate is dissolved in 2.5 mol/!
HNO;. A solution of 1 wal/] niiric acid is used as the electrolyte and netted gold as the working
electrode. The Fu (IV) is reduced to Pu ( H ) by maintaining the control potential at 0. 455 V
(SCE), and then oxidation of Pu (X ) to Pu (IV) is accomplished by maintaining the control
potential at 0. 895 V (SCE) until the cell current level dropped down to less 20 pA. The amount of
plutonium tb be assaied is about 6 mg and the method shows a precision of 0. 046 % relative
standard deviation, RSD, with no significant bias.

Key words Plutonium sulfate tetrahydrate, Standard substance, Controlled potential

couloetry.
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