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purification of ¥Kr Radiation Source (L)

(Removal of Dimethyl Ether)
Tadatoshi YAMAMOTO and Norikatsu OOTSUKA

Division of Research, Takasaki Radiation Chemistry
Research Establishment, JAERI

(Received July 31, 1980)

A gas-purification equipment was devised for ®Kr radiation
source, Purification of a 210 Ci % Kr source was performed by
removing chemically dimethyl ether (CH,OCH;) contained in the 5 Xr
source with Cu0., In order to find the optimum conditions for
this purification prior to hot run, preliminary investigations
were carried out about the effect of various factors (temperature,
gas circulation, amount of used CuO, mode of reaction and so on)
on the decomposition of CH3;OCH; with CuO using the mixtures of
Ar-CH; OCH; .

The concentration of CH;0CH; in the ¥Kr source fell to 152
ppm from 3%8.3 % by this purification., The purified ®Kr gas could
be used repeatedly as radiation source for chemical reactions.

It is considered that this purification method is effective for
the removal of hydrocarbons (component of low boiling poeint) in

the %Kr source.

Keywords: Krypton-85 Radiation Source, Gas-Purification Equipment

Dimethyl Ether, Cupric Oxide, Chemical Reaction
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L, #210Ci OFKr@BEOH ZABRHAT - /2, SEZFEEL LT, QOEZFHNT, #4/ -0
BEBRGBERD & LTERBICER LI A F AT - FVDBEERT - 75,

E8I, TTHERHEUOER T ZLH TR ORERE 4B ~/c, TE LTG0 L3
VAFNI —FAORERE, ORI Y A FLI—FLOSRICKREITHNABE OHE, Cu0
OFEFBEORE, BLURGEROEBIIOVTRE Lz, S5I0Chs ORSERAZEICL
T, 88F O¥Kr B 0N RIS AT - 72,

ZTORE, MEFAGDDUAF AT —F G 2HOBEREGEICLD, 38.3%mn5 152 ppm il
BEFL, *Krig BERSHRE - L TEBET 5 EmTar,

CuO% AW E X FHIT, E!%.D RO NERVBOERICHAT, BE S 2 ORNA 4
BELDWey, BROBREN/I L, LT, AHEEREFXDICE T h T 5R1L
KE FICERANRS) DBREICE LTS D EE LN S, IEAFHRIIFAEES X, 50
U 7SR 2 (SKr, Xe 78 &) OB K BHEOHBICAETS 5 & BbA 5, |

BHOC, ABREETI2CHI0, BROWFEICL 2 FIEROBEIL J@BH T
TR FE ORN AR ICEERHORLEE LT T,
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LTEBERTEE CEBHoM I -1,

)

5. ¥ b b |

SRr B IR 2R OEE OAFHP A LFENIBREEET 2 A O FKr IR 5 20 B B4 B
L, ¥210Ci D¥Kr# RO ZBRZIT -/, SEEEE LT, QQOEXH T, 24/ -1 D
HERIRERD & LTERBICER LIV A F LI - FVDBRELT - 12,

HE T, TIHFEREGOHEB A ZHWTARILORBEZHE LA/, £ LTQOIC LS
VAFNMI—FAOSRAE, ST A FAI—FAOGRICRIETTHABRECYHE, Cu0
OHEFEORE, BLURGEAOEBIISVWTRE Lz, S5I0Chs ORSFERAEICL
T, 88¢€ OF¥KrBBE O RERRIE 41T - 720

ZOREE, BEFAGOI A F AT —F 3 2R OBREGICLD, 383%m50 152 ppm i
BETL, SKrfEERSHRE - L CHEERT 5 L EnTar,

CuOx RAAERFHE, E!%.T) TPy LERNAMOREICENT, BEN 2 OR NA &
BEELGW), BROGBRENLL, LN-T, AHEEBEN PSS TR TS84
KE@EICESRARD) DRECELTVAS D EEDLNS, THAFEIFLBRES X 60
WU s R A2 (PKr, Xe 58 ORKBREOBRICARTE 2 2B bh 5,

BhOW, AREETHICHD, BESTEFICLZ HFRAEROREIC B L
TR FEORNMERICECRHBOELE LT T,
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Table I Composition of non-radicactive sample and
% Kr radiation source analyzed by mass
[ spectrometry.
Component Non - radioactive BKr radiation
gas sample {Vol. %) source {Vol. %)
All Kr - 41. 305
(SKr) - (1.316)
H, - 1 284
| CH, - 2. 358
r
{ B0 - 0. 179
| N,,CO - 8. 747
0, - 0.19
! Ar 75.0 0. 331
CO, — 4. 258
CH,OCH; 25.0 38. 29
Hydrocarbon - 3.058
Table 2  Effect of temperature on CuQ -CH,OCH, reaction
{Composition ). Period of gas circulation : 1min
circul. -9min interval. CuO : 75g.
Compositioi}:lG of gas after purification Formation rate
Run Temp. of decomposed
No. (C)| m, |cm, | co | Ar |CHOCH, | &s (co/min)
1 500 0.12 | 6.50 | 4 67 160 0. 97 39. 4
2 6G0 0.16 | 8.30 | 5 93 100 0. 31 39. 6
3 700 0.18 | 850 ;900 100 0. 30 40. 1

% Ar (Me = 40 ) =100



Table 3
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Effect of gas circulation CuO ~-CH,OCH, reaction

(Composition ). Temp. : 600C , CuO : 75g.

Composition of gas after purificaion

Formation rate

Run Period of ggs of decomposed
No. circulation H, | CH, | CO | Ar CH30CH3 gas ( ¢C/min )
2 Imin circul.
0.16{ &30 | 5 83| 100 0. 31 39. 9
- 9min interval
4 Non-circulation | 2.20| 9.01 {1L 12! 100 17. 53 217
Table 4 Effect of amount of used CuQO on CuO-CH,OCH;
react ion (Composition ). Temp : 600, Period
of gas circulation:lmin circul. -9min interval.
: ] Formation rate
Run 8318 Composition of gas after purification of decomposed
No. (g} .
H, |CH, | CO | Ar ‘CH30CH3 gas (cC¢/min)
5 50 0.3 844 |15 19 100 1. 73 36. 3
2 75 0.16 |830 | 593 | 100 0.31 39.9
6 125 0.30-14 76 2.29 | 100 0. 27 46. 1




JAERI-M 9034

Table 5 Effect of mode of reaction on CuQ- CH,OCH,
reaction (Composition ). Temp. : 600,
CuO®:125g, CuO®@ : 125g. Period of gas

circulation : Imin circul. - 9min interval .

Formation rate

Run o
Mode of reaction | Composition of gas after purification| of decomposed
No. .
H, CH, | CO J Ar |CHOCH, 828 (cc/min)
7 Simmltaneous react. | 0.01 | 0. 071 1.35| 100 | 0.017 64. 4

O+ @ [

@ |0.01 | 521|651 100 5. 73 4.9
8 Stepwise react. '

@ [0.01 | 0O7| 112 | 100 | 0. 13

Table 6 Change in composition of ®*Kr radiation

source by purification reaction.

Composition (Vol.%)
Conponent After purification
gas Material
Ist 2nd
All Kr 41. 31 98. 44 99. 34
(¥Kr) ( 1.316) ( 3.249) (3 139)
H, 1284 | 0 0
CH, 2. 358 ‘ 0 0
H,O 0. 179 0. 103 0.073
N;, CO 8 747 0. 455 0.21
G, ¢ 19 0. 0013 0. 0069
Ar 0. 331 0.159 0. 197
CO, 4.258 . 0. 281 (. 092
CH,; OCH, 38 29 | 0. 535 0. 0152
Hydrocabon 3058 0. 028 0. 064
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Flow sheet of ¥Kr gas-purification equipment,
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Cu column TI : Temperature indicator
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Volume of *°Kr source gas (Z)

o

O

O

Volume of decomposed gas (2 )
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Temp. : 600°C, Cu0O(D: 125 g, Cu0@: 125
gas circulatien : 1 min circul,.-9% min in

-—
‘/‘ “-.-""‘--.__,A
/ "__n ' A
1f;‘ ””i_,_.-—‘“' --iﬁ‘"‘l-—-' =
& =
/o
A /
| |
-I
/
A /.
|
i / : Mode of reaction
A A Simultaneous react. @ +®
I m Stepwise react. @, ® '
.
2 3 6 8 10 12
Reaction time {hr)
Fig. 5 Effect of mode of reaction on Cu0-CH,OCH, reactiom.

%, Period of
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