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Determination of hafnium in zirconium standard samples
( JAERI-Z15,-216 )} by neutron activation and gamma-ray
spectrometry of l79me

Chushirc YONEZAWA and Kyocichiro TAKASHIMA

Division of Chemistry, Tokai Research Establishment, JAERI
( Received May 11, 1979 )
Trace amounts of hafnium in zirconium standard samples

( JAERI-Z15,-Z16 ). were determined by neutron activation and

gamma-ray spectrometry where 214.3 keV gamma-ray emitted from

179me { T1/2 = 18.6 sec ) are counted by a Ge(Li) detector.
The zirconium samples and hafnium standards were irradi-
ated in a pneumatic tube (¢th = 4.6 X 1013 n/cmz- sec } of

JRR-4 for 10 sec independently. After irradiation the
samples and standards were transferred to the Ge(Li} detector
and cooled for 40 sec. The gamma-ray spectra were observed
with 100 sec counting.

Analytical results of zirconium standard samples were
as follows; JAERI-Z15 1.8 + 0.11 ppm ( n = 12 ), JAERI-Z16
41 + 1.9 ppm ( n = 12 ). On the assumption that the peak
detection limit is three times larger than the standard
deviation of background counts, the detection limit for
hafnium was 0.0012 Mg. The detection limit of hafnium
content was 0.04 ppm for 30 mg of the sample.

Keywords: Hafnium Determination, Neutron Activation Analysis,
Gamma-Ray Spectrometry, Hafnium-179m, Zirconium Standard

Sample
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gt 2 5 D E LTS b b. FE5EEICNAI(T) RBBEEEMDL, 'TTH
DFEEHEARIT T AHEICLIONAI(T)) REBETH "TTHE ©2143keV TR
SeREREL O CT L, = 29gec ) ©197 4 keVYRBOHEAEX1F, 0.3 ppm L L
DT =y ndEEELE Y A E—SREOE G (L) RMBEHAT S L1
iD.”O&‘”Wﬁ®Tﬁdﬁﬁbfﬂﬁ?éi&ﬁﬂ%éﬂO.%%HﬁﬁT%E-E%
EOB LRSS, JAERI—Z15, —216 o7 =7 LOFRKNERED DO
SaE s LTAREELEB L.

2.4 W
2.1 HWHICBEER - |

YA~ ro2t—4—1 Ge(Li) RHBIIORTECHBWIN—-154, LA S )
ﬂ%(mew>203mv(1332mvrﬁ),mﬁ&m%$16%(1332kwfTﬁ.

_1 —_



JAERI—M 8268

RAKFOBRBEBSHE - LTERIA TS 2= ARONT =7 LO5RE EEE
FOFOEESBE U TOnpREE SN TS, —BICZFDHITITILT R XRIFE,
%kﬁ%ﬁﬁ&.@m%ﬁﬁﬁ%ﬁﬁ&%nﬁmménfwaﬁ,%%@Eﬁﬁ(ZOpmn
BED ORI UABHEENL . 20 ppm M FOA~A7 =oa0fR&k e LTEHE FK
HILSFEUAEROEITH S :

BEFCI S o m A A OEERE (JARRT -Z1~—29) AfFE L, #d L5 s
JAERI—Z1~—273 ORFICHENTAT7 =7 2 ORESRSRICL 5 RNME R AKER
BENFEICLMNEOMCAE0EEMNE L, N KEBONBS,S YV 2T L3
FU oA nay AASOBBERBSHERFINTOLEE, ~7 27 LORRENH DT,
%ﬁ&u&&ﬁ%%%m—ﬁﬁ%%ﬂtﬁu;5?@50:nem%w%ﬁEEWTﬂﬁzﬁ
S a=s ARy AeeEERE (JAERI-Z11~Z216) 2B LT 4.
TR AT =y ASEMEBCE Yy 2= 4 (JAERI-Z15, —Z216 Y EINT
B, BT =T AAEHH 2 ppm LT JAERI-Z15 & Tidd ik Fics o frik
PAREEEBbhbo

BT IA =0 nb T 27 ahBhETRELLBAREENENE L ZTOKT — 4
fTable 1 ot ~7 =9 aOMbE £ EMLAFEE L VP Al 55,
vremye eamd sk DS, 00y sz A A 1Y mro HismET S
ok D IO e 2 B DA EFE R O BB L S PTTHEL S
Al B HELRENS C, BE - ER s OAM» S JAERI-Z15, —216 OFHICH
VI9MHE A Ge(Li) BB THAET L HE D, VI HI ARG /U b7 T T A —THBLT
et s HE s E LT A B bh he FE5EEICNaI(T) RmBEEML, T HS
DRBERGARET T AHEIC LD Nal(T1) B """"Hf ©2143keV THREW
Seg RERE YO (T 1, = 29sec ) @19 7.4keVTYBROPEEEZ =T, 0.3 ppm ML
DAT= npEEELE Y A F—HREOE G (L) RMBERAT ST L
&D.”O&‘”%ﬁ®rﬁu%%bfﬂ%?5iéﬁﬂ%&@0.%%HﬁﬁTﬁﬁ-iﬁ
EOBVAHESIE S, JAERI-Z215, 216 hO7.27 L ORFEEATE DD O
TSE S LTEREAEB L. :

2.4 M Uik
2.1 ERBLUSLER | -

Tﬁl&ﬁbﬂimﬁ~1(EQA)ﬁm%HOKﬁmﬁ§WINﬂl5¥.liw¥—ﬁ
i (FWHM) 203 keV( 133 2keV 78) . ARz E1 6% (133 2keV T,

_1 —



JAERI—M 8268

3"x 3" Nal(T1) BUEBEELT), 6BAEMI LTwEH . vV FF + YA T F
A4 —(ZORTECH® 624 08, F» 2 VvBEA4096 2. F—2-ilELtEER
Hr—7HANLEBPF 6 2R AFERALE T L, FACOM 23075 B AME
CHEBRCNE L, TRASLZ bvofEid, TZ7UAR (EX1 0m) TEAHLBHED
FEEEA 5 0mmB Tt » o

EFl . JRR-4AAETHENER oy =46 x1 0% n/of ~sec TR FHRE AT -
oo

N = LEREER D (HF 5000 g4g/m) "t Hf (FEMETLER, MR 05 %Ll L
0.0500g#A#E&MICED, K2~3m, (1+1)HF B@MAMMBAERE, (1+1)
Hs SO« 20me MAEKE AT ClHE Lz BHBR K3 Ome, BLHBRL gh A, KT
100micLico COBBASHICKTHRLTEML 72

FEEERA2) I FL Uy B FLr o8 30x50m) 4 (1+1)HNQs HiZ—
BEZLIE, BHKTHY, Fyor—4—-hTERLTERH LK.

2.2 SHRfE

FodHRonazrvaHBH10~100mg4d R I FLYRICANPDEOHATL, ~7
S AEE(HI 001 ~05ug) ELTA7=7hB8EREAHK (25 Xx256m)ilR
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3) Aten A-H.W.Jr.:Ned.Tijdschr.Natuurx.10, 257 (1943) ;Chem -Abstr,
40,4950(1946)
9 ik, RBEE. g4 B, BE %K B{EE, 80, 49(1959)
5 Okada M., Yonezawa C., Tamira N.:Radiochem-Radicanal.Lett.. 11,193
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7 Mackintosh W-D., Jervis R-E-Anal .Chem.. 30, 1180(1958)
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9 Boudin A-..Hanappe F.. Radiochim.Acta, 8, 188(1967)
10) Balsenc L..Haerdi W.. Radiochem.Radioanal.Lett., 7.109(1871)
11) Fournet L.. Ann.Chim., 7. 763(1962)
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Fig. 1 Gamma-ray spectra of JAERI-Z16 and Hf standard
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Fig. 2 Calibration curve




