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A Method for Separation of Radiocesium by Using H2PtC16

{ Application of the proposed method to the detection of
a leaker fuel assembly in BWR plant )

Nasumi ISHIWATARI
Division of Reactor Safety, Tokai, JAERI

( Received Qctober 17, 1973 )

In BWR plants, the canning method is generally used to detect
a leaker fuel assembly. Radioiodine in the sample water from the
can is thus measured by radiochemical analysis. By measuring also
radiocesium in the water, this detection becomes more effective.
A procedure of separation of the cesium is described ; in the case
of a fuel rod artificially made holes through clad. |

The sample water is first filtrated. Cesium carrier-solution
and HC1l are then added to the filtrate, which is then reduced to
20~30 ml in volume by evaporation. Uranium in excess of 10 mg in
the solution must be eliminated. Other radiocactive substances in
the solution are scavenged with Fe(OH)B, Ce(OH)4 and ZrO(OH)Z.
After filtering, HZPtCl6 solution is added. The pH of the solution
is adjusted to 10 by adding NaOH solution. Precipitate is filtered
off with a weighed filter paper. After measuring this chemical
yield, the activity is measured by gamma ray spectrometry, to de-

termine the radiocesium content.
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Table 1 HReaction between Alkali or Alkali Rarth

“Metal {and NHT ) and H, PtCl,

Added Precipitate
Salt Amount ,my Coln-r ' Amount , mg
NH, Ci 535 —_— none
LiCgl 4.24 _— "
NaCl 585 —_—— "
Kgl 7.46 —_—_— "
RbC! | 9.97 Yellew 128
BaCl, 11.66 White 45
Mg Cly6H O 1016 —_— none
Sr CI;6H,0 13.33 White 15
CaCl, 3.56 i ——— none
i
Table 2 Effect of Scavenger
Amoun t of Scavenger Recovery of Cesium , %
Fe , myg Ce .+ mg - (As COs, PtClg }
0.5 —_ 982 “—"
1 —_——— 968
5 99.4
10 95.6
0.5 5 952
0.5 10 91.8
1 ‘ 5 g§0.1
1 10 | 781
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Table 3 Decontamination Factor

Nuclide Decontaminaiion Factor
"Co 25 %107

ot 51 x107*
Ulpaturall 85 x107°

P7r— "Nh ' 20 % 10

Table 4 Effect of Removal of Uranium

by TBP-CHC]1, Ixtraction

Recovery of Cesium
Run
Cs, Pt0lg » myg %
Theor, 498 | 100

1 117 837
2 388 779
3 418 83.9
4 41.6 835
5 | 361 725
6 36.9 741
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Tabte 5 Synthetic Sample

Element| or Nuclide ; mg 1 I OF1
U as  UD, (NOJ, 1600 % -
Os as 0Os Ol 197 | -
Ce as e {NOgJ, 20 -
Fe in  HCI . 4.6 ~
Clu in HOI 1 -
Ni in HOIL 1 -
21 in M, S0, | 0.6 -
137 (g in HOI ; - 036
957r—9%Nb | in H, SO, E - 021
155 gy in MOl | - 0.02
543\n in HOI — 0.1
80010 in HCI - 0.2

34 HE OBROfE

Lo skigsic b, 2¥RET 192t ey a0 S MRAELTHETLL 2.

3.1 HHOBRY
SUKTIA2HA (FLE0MSEm) % BT, ABAZREPET 5. Pk (S 2.2)

IR 1 0ml &+ v ABAER (BEfterva, Cs ELT20myg ) &ini, RiEH
el bF S 20 ~30ml KEgESL, EBHERET L.

3.2 SHEE#HRE
1o PTERLCHHBH B L, SEEOTBP ~72 v ek a@WHE N TH S 1 2HER
bR, v 7y Eefiilidhs, 70 r:rkﬁ'-f-\z‘“ﬁ%?liﬁ‘zhf.yﬁ:fgﬁ’ mom s bmb EHATED
EE T KA ETH, cOHBIBEL PEY. P¥ ¥ 1 0ml £Ma Tk DY,
BETATRP##MLEL, ~rerfig s (v SyOFFEEN 10 mg BT THAE,
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BB TLE CNAL, B Lo b HEFFEL TR, PRELT S 1HCD
2By Py rOEES L DRT FRCEIESBER 20m ] &Mt , KB{LF MV va
BHHEFAWTERO PN AH 10 KHEET L, TAREEEXLAC L3 0 2HEEL, ElA
Gl v AT RE TS

3 MR FEEES 0P (Whatman NO. 540 %) 2HW(HFBALADL, K10
ml oWTITE,/—210mt TERT L., FABI > 7 THBFERLEICHELAZODL
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4 1 H B

19684E 4538342565811 A0% oK, JPDRELEEATATRBAMARY
M (LT, BEEL+4 ] %824 EFPD (Bauivalent to FTull Power Day ) B& L
o BEKERALARBERNEBONSEESE, JPDRFLIKERL T BB ERRGIE
LRIEF—TRTE L, LORSRHEBEOAEBIKH , FLOSMRECEATENRCRLT
M A ADEKERBT TH DL, BREN, 340 4mRBEQCIOH2HKE 2 30 2mAE
OADHM IETH B, BEBIREEROMEEKE 2EA0H0 1 ROBKERICERL 2.
B 3AOBASR LRSS HEE LA COBBEBITRLEZU O, vy i, HIBEMI
(T X 74 ) HBEEEELHABORIMEOABTET L30T, MBERZry —2HEE

_%%ﬁﬁbktffybzﬁﬂaﬁﬁénfmAQi%tfﬂy}m$m7V%A(ﬁﬂﬁ¢

DRE ST D BEE, vy b ALEEIRAAEFTPA AR E2ED ABH | OBRBRKITWES

T, BEAHRHENLT2ENAKEN (ER0Sm ] 800 ThE, MEKTHER, RIFLTE

LT s 2 BREES LAn b, BT BRER L & & CERFRBITE 7 — 2~ KEHICE N
Jr B (ME SRR ERET BB THTRIETNMENERERT T 4, (RO ESE
Table 6 w3 JAICHL, 724+ L THRETECERNLE.

Table 6 Description of Fuel Assembly Container

Part of Fuei Assembly Container made from Stainless Steel
"Inner Volume of BRectangular Prism Fart 37 liter
Total Length 206 cm .
Area of Cross Section 1 3.4cemx] 3. 4am

Part of Canductor for Sampling Pipe made from Stainless Steel
Total Lerngth 637. cm
Inner Diameter of Conductor Pipe 5 cm

..-.-.g—.
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