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Treatise No. 1,251
The Carrier-free Extraction of Radioactive Indium
Sfrom " Irradiated Unit Sb™"

By Kenjiro KIMURA and Nagao IKEDA

(Recelved Muroh 31, 1951)

The so-called “ Irradiated Unit Sb'** ¢ contains several kinds of radioactive tin isotopes
together with Sb™, Among them, as is well known®, Sn** Chalf-life: 105 days) decays
by K-electron capture to In"™ (half-life: 105 min), which successively disintegrates to
the stable isotope, Int®,

Present authors tried to extract ' from this *'Irradiated Unit”’ and succeeded in
its carrier-free extraction by the simple procedure, showning that extracted Fn'™ can be
used & the tracer for indium®,

EXPERIMENTAL

Identification of In'iw Au approprlate amount of inactive ludium was added in
the form of chloride to the hydrochloric acid solution of the * Irradiated Unit ",

&
%

Radionetivity

Time
Fig. 1.

(1) Tho nentron frradinted product of the target material tin in the nuclenr renctor, Tt was sent to
. Youhlo Nishina from United States Atomis Energy Cowrmission In April 1950 by the kindness
ol the Americun Philosophical Socle

Ly.
(2) S.W.BARNES: Phys. Kev., BS (1939), 414.
(3) The notation of niomic nuclei In the paper wa followed to Seaborg nod Perlman's * Tablg of
Tsotopes "} cf. G.T.SEABORG nnil I.PERLMAN : Reu. Mod. Phys., 20 (1948), 585,
() In'*nis not listed in the Catalogue of Radioisotopes for Internatiorin] Uke lssaed by United

Btates Atomic Energy Commission,
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Treatise No. 1,252
Tracer Study on the Volatilization of Indiun: from

the Electrode of the Spectrographic Analysis
By Kenjiro KIMURA, Nobufusa SAITO, Kazuo SAITO and Nagao IKEDA

(Recelved March 31, 1951)

‘When the spectrographic analysis is carried out, it is often necessary to know the mode
of volatllization of testing substance from the electrode; In other words, precise knowledge
on the mode of volatilization of sub that of minor constituent In sample,
is indispensable for cstablishing the optimum experimental condition for the spectrographic
analysis. For such purpose, many studies have been performed on the time variation of
the intensity of the spectral line on the photographic plate during the arc excitation, But,
as is well known, the measurement of the density of spectral line can not always provide
the data on the amounts of volatilized substance. For example, there are some limitations
on the linearity between the density of spectral line and the intensity of spectral emission.
And, in some cases, spectral lines cannot be recorded on the photographic plate because of
too rapid volatilization of testi g substances.

Present authors are of opinion that the application of the radioactive tracer method in
stead of the photographic one seems very promising for the elimination of above difficultics.

In this study the volatilization of indium from the carbon electrode was successtully
traced by the radioactive tracer, In"", :

EXPERIMENTAL

Principle Radioactive indium, In'™*", is the daughter of radioactive Sni, Emitting
both 7-rays and internal-conversion electrons, it decays to the stable nuclel of indium with
the ghort half-life as long as 105 minutes. Consequently, as compared to the initial value,
its actlvity becomes almost negligible within 10 hours after the separation from its parent.
Such being the case, this short-lived indium is very suitable for the investigation of the
above problem, because there is little danger for undesirable radioactive contamination to
the spectrochemical laboratories as well as to the workers.

Now, if the known amounts of labeled indium compound are mounted on the lower
electrode of the arc and the arc is made for some time under the definite conditions, the
decrease in the activity of indium on the electrode after the arc excitation will immediately
indicate the degree of the volatilization of indium from the electrode.

Experimental proceduro,  The preparation of indium tracer is performed by the
extraction methad® in which indium was leached out from stannic sulfide containing S
by repeated washing with 1/100 normal hydrochloric acid solution saturated with hydrogen

(1) K. XKIMURA and N. IKEDA: J.S.R.1., 45 (1951), 128,

Vol. 45, No. 1252)
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Oct. 19th, 1948
Genernl Douglas MacArthur,
Supreme Commander for Allied Powers,

General Headquarters

Attention of Dr. Harry C, Kelly
Chief,
Special Project Unit,
Scientific and Technical Division,

ESS, GHQ
Re Importation of radlolsotopes from the United States
Dear Sir:

As is well known In scientific circles, the application of radieisotopes to varlous
problems in biology and medicine is very important In this country. The results obtained
will lead to the promotion of industry, ngriculture and public health and thus to the
rehabilltation of the general economy of Japan,

The Japancac Government would lile to have various isotopes imported for the
purpose of carrying out those research projects s are mentioned in separate sheets, In
which the necessary amount and cost of radiolsotopes s well as the desired time of deli-
very are described, :

We should be much obliged to you, if you would let us know how to proceed
with the matter, In the presont state of occupation we do mot know whether and how it
is possible for us to obtaln these radlolsotopes, which would help us a great deal In ad-
vancing sclentific researches and thelr application to peaceful industry and public health,

It should be mentloned that our kcientists who would Investigate those problems
are familiar with the manipulation of radioactive substances and proper measures would
thus be taken for health and safety in handling radiolsotopes, We msaurc you that we
hold neither the United Statea authority nor distributlng agent at all responsible for any
injuries or damages caused by such radioisotopes delivered to us or in the application
thereof,

We ahould bo very much obliged for your due consideration,

Yours sincerely,

B2

LTHEMOSHRICE >TEY T3, BEA% A
FEPLBEYDWZLE L, BEERTH -
EBoTBYET, 41 VI LICHT AR5
ELTZm 2203w L, :

CTHEEDOFH EHBEDHRT

ELFOEMATAY b —TOREUET AV
F=TORFIRL EITONE L, EH, B
BERLEDS [CRREDTSEIC BAL)
B LR RS & IR T a2 s, 1
FToTC, ZOFHKE LTIV — LS
V] EBEFEEVWEET LA, £EOBEE
LU%%7wﬁ772wwﬁ—%~,ﬁ%$
DEEFEFESO “Importation of radioisotopes
from the United States” & \» 9 FHAHE - T B
N, CNRIEHRMEZBFRLL) EBEVET
(B¥2)

TAVF=TWADD, BARBIHERMT
FHE—HEOHET AV M —THEMBHRT
SNTID, CORRULLIENE, BERFREHAN
{TEt#% % STAC ( Science and Technology
Agency) DSEIARET L 7zo FITKRFICIELE
Lo, BEFEEOBFETZVE LT L,
EROA B& (HEMBREBERES) D 4,000
FVvEfEoTwWE Lz,

HETATA AV b=FLLTE, V77—
BRE), 74A2A77— (Vv), a—Fr (&
%) BEL--LEBVwET, BELLA0IE, H
REDOEFRHFAICETHEELTT, HEAE
7% University of Tokyo |2 7% - 72 ), Tokyo Uni-
versity ISk 072 ) LET, TAVATT &, &
T hWIZH BMILDT ¥ b v RKEDS Univer-
sity of Washington, Washington University in St.
Louis I KHT, 2K KETT, AL
Z & &, University of Miami & Miami Univer-
ity 12D W2 FET, INEVBWVWERFEIZF o
v LTOBEIESTIRWDTY, HoK
i [Tokyo University 72] & 59 L, & 5 5
[University of Tokyo 72| £ E W ¥4, KEF
A F L7,

Isotope News 2006 £ 1 A& : 29




R r—

GM &HEE

Geiger-Muller Counter Tube
o NAH—WE” CWiEh
BEFRIINERL T
BEEICILD B TzHHF/Y
JVREXREWVD, ITRF
—RAERTEL0,
MO R ETHANE GV

STHE

==

YrFL—va g

« BEHRO TRV F— %R

LXEBET B ENyE

&, HESENBFEES

TESESICERL, Ix

LE—ERAET RIS

* Nal (TD AR 2=

y WAER, ASRIHE

HWE R BHHESOS .
FWHM

- BE6

VAYETNT =T LT o IR AR AR
FREIN, BERY A7 L~y L0BE
HVLCEHAS A TVWE T, ZRTRETI,S
CaT7 =7V OBRBBIFHEBE LI E VD
&, BLTEITHEDHTHA (BES),
RIENTI VTV —F D NaAHPHFFEL, F1
PHREA LT TWE, BEOF V= L¥E
BOBMBFREEINE Lz, S~y LE
BRI LTS, &Y F 74 FY 7k
PHRE SN, FRFECHEEMOES T &ET
BIEDOY 27 — 7 =y 2 Pl 2212 5
ELE L7ze FVv =y LBEERINEBOBRE
I, BARZBRICLIBHPLELIETL,
SN ERBIOGHBRNTE T, ZOMENR
Hlooal i,

TI29I0RyTIIADIT by T

RKIZ, yBOZI VT —HZICE L TBHEW
ZLET, - vy VEEBILLAA,
e ~RH =y 2 =T F—

YFL—3a tEHEs
BGO #& 125

oy IRAIEICE, BFES
(2) &BE (p) "BV,
HEHROERSSL, 1
BHMEAEOREEICRES
¢ Z : BGO 83/Nal(T 53
*p (g/cmd) :
BGO 7.13/Nal (T 3.67

"BEE7

TIVT 2 L E SRS
KHEMRHEL, vy BRSO
X—RELTHERASNTLD

CRREBRCLZHTETTED R 'Erg
BAERRE AN Y E E;ﬂ%f?; 3.
CED GeLDDBHPCe [T, N (e
HEEOAEU LA T L ,@“
(PR 1010/0ms3 LR O&SH i&$
B IR =r LDIRA) ¢

BEES

PRHETEEEA, Yo Fl—Yavhury
=L, TAVF—HIEDOLDTLFF ¥ VR
VIEBSSH eSS E L, BIE, TC
CTreaRF AT, E-2BRiEic
&, IEEE D ARk, BROXHHBZL D~ =
AT IWVOFRPHFELET, £ L o TS
V7 voaT7efliaddk, HELEE—20
Ly HMOBETHELE T, 7273, 20—
TOFENT Ty s By s ZA{LLTwE T,
IANDPEMEOEEMERD ) FEAD, EM
RTHEVWHDBBEESRSFALTVET, 0%
&, BAPELWHE) PRI TICRR SN
RF—YRERTAILIZRNET,

BEHRETE TR WEITT AT, EHEXBEO
ST, PO THBEOME TEHKEITHRH S

n, $EFLvbLEIERSD TS, 2B

B, FTOBRIOMBIZBYZOZFOE L, i
DLEDY -7 2B oTHD2AXBEDOY —
7ELTVYT IBRATVWEDTE, 2 L7
BB ETHE, VI POBIETITHLTSE

Isotope News 2006 F1 B & i 31




T —

R y @M 7005 4

* VBl (Visual Button Inter-
face) BT, BATS
BREBOZER - AEEs -
AERMFORE - HTIEH
DETE - DT - DITHERYL
NEOAEFIE% 8L

o WERISE Y = 1 7 UL

BEHY9

]  rRENG RIS

EEYLFFvXNTHS54FDES
MCA 2—18—1 27Tz K 7800/
A—=I8—435 7 17 7700/DSP 7600

*E 1A HRWHS—
CRT £/, VME 2/,
8kchx4 X E 1

eE2HHK NS —H v
F/N=JULCD £, 16
kchx4 X£1)

cSE3M A DSPE A,
4ch HPGe # W85 E 6
EIE, USB XEUY

5 X9 % MCA (Multi Channel Analyzer) 7%
BINF L 7992 Fy 22 T LI E
ATz, MEIREL»S LNETEA, =0
AREEPHEET 2L\ 2 L2538 L FiT7-
wERWIT (BE9,10),

HRT BISHEAE
iﬁ%%i%uﬁﬁ%%%k@ﬁ%%f,ﬁ
fmﬁﬁﬁmzwi5mmﬁﬁﬁﬁmﬁot
@#t,k%ﬂ%dﬁ%hiLtoﬂﬁmﬁo
TV L TEFIIES - BRELELHEETT, X
DS, BEREINLTEH T VB0 b
FRAD, 30908, 7R D CRELRE
EV) DITKREZETT,
IEETRETEE OISR L, Hiny 760 e |
THR=—NVEFT4 ATy =BT+, o
y%b~&~%ﬁ&ﬂhﬁﬁﬂ%f,A@®%
2HICERLET (BE 1),
EEHH,ZV?%%EAfﬂ$@¢K@
%E%T%yb—fﬁkofwéﬁbiﬂéﬁ

PFL— g iR

StandFASTI [Xfig&hy> 4 —]

o KB Nal(TH 8 WP 8 % 12m
LTHY, STl -
DAIZBEO—RA—JURT
ANV R—ELTHEL
Tedd,

DIFL— g me

SGS [t1 751 —H—KLx74]
s KBIFHS VT L —4 (F x
TRFYH) A, He-3ch
EFRESEHEAEET,
bSvH, OvFH, B
FTOMSEME, i
METOBRDERDBE)
ERUIBEWE=—L—IC
FAshTO3,

m?éyx%Af?of~b®¢bK:>%%
ERALTIEIEAL, WEIOHEECRIL
iﬁoﬁimﬁﬂéﬁﬁﬁﬁﬁﬁbiﬁhﬁ,
AT AVARLT =0y SPERL WA o TV 3 >

R, TAY M- TR ORREY 1 L

TAT Y VBEL LICEDTRR S LI LT
To TOHE, WY —EREHENE CBER S R
TLEVIT, Cod)nBmiEasss2t
TV I THERSNETEENDSS D, = Okt
FEIREZMBEI Ao TBY 34,

NEDT I =y Lt

COHMTEIZY Y FL—% = bt
i#ﬁ,&ﬂ@@ﬂ%%ﬁotfwv;ﬁA@
E%DZ?A%%%éﬂTwi?oZ§V7i
— FRETZ 0BG HEABER S L E L,
%o&ﬁﬂKLtﬁH%uiﬁﬁﬁm%m%é
NI MEEZEOMRD 012 20/ EGHm 2
ﬁwi?oﬁ@%?@%ﬁ,Fﬁbﬁﬁ%%?
?ﬁ,»ﬂ@ﬂ%@%ﬁ,%%&&é@&ﬁm

32 ) . Isotope News 2006 £ 1 B &



QED
Low-Level, Low-Density Waste Assay System
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