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The isotopic compositionfd is of interest n several
cosmochemical contexts. Fractionation effectdack there-
of, set constraintsrovolatilization history [1].Nuclear ef-
fects have also beabserved: excesses lmoth*'K and K.
ExcessK is plausibly attributable talecay 6 short-lived
“ICa [2]; excess™K attributable 6 cosmic-ray-induced w
clear reactions has also been observed, relativetdest
enrichmentsn silicate meteorites and lunar samp|8s5]
and huge enrichments iron meteorites [6]More gene-
ally, nucleosynthetieeffects (isotopic anomalies) might be
preservedn K just asthey havebeen n other elements,
with the added feature that becawehe relatively short
lifetime o “°K, anomalies might arisgust from variable
nucleosynthetic aged presolarmaterials. Neverthelesas
far s we are aware manomaliesin K composition have
been reported, specificallyondeficiencies n “°K and o
excessesni “K other than those attributable cosmic ay
effects.Since the broadurvey ¢ Burnett et al[3], how-
ever, samples investigatddr possible anomaliest “K
have been quite limited, and motivated primarijyréports
of unusually highK-Ar ages [7,8]. PrecisionfdK analysis
is limited by experimental factors arising its low normal
abundance (0.01%)nlavailable published datror limits
on potentially anomaloud’K abundance are reported as
about one-half to one percent or higher.

We report here the results & isotopic analysesfo
samplegyeneratedy stepwise dissolutionfdulk Orgueil.
This study $ motivatedby the observation blarge isotopic
anomaliesn Cr in suchsamples[9,10] and the logic that
there & presently p evident reasowhy such effects should
be limited to Cr [10,11]. The samples studied aiguotsof
the Orgueil-l1 dissolutionseries, for which chemicaland
other istopic data are reported elsewhere [10,11].

Potassiunin these samples wahemically purified
ion-exchange chromatography. Isotopic analysese per
formed ly thermal ionization masspectrometryin the
Washington University SectordSnstrument. Thrediffer-
entspectrometrigrecedures were used. THE40" proce-
dure B a straightforward single-collector algorithm which
all isotopes areollected onthe Daly detector, operatect a
600 kcps 6 x 10 countspersecond, or about I amp)of
K. “XKX2” i s amixed-mode algorithmpperatedat 1.5 x
102 ampof *K, equivalently about 650 kcpsf “'K), in
which all threeisotopes are firstollected simultaneously,
“K in theDaly detectomnd the othetwo in Faraday cups),
followed by simultaneous collectionfd®K in a different
Faraday cup and!K in the Daly detector. The purposd o
the *¥K Daly measurementsi to provide a “local’
(approximately onc@er minute) calibrationfdDaly detes-
tor counting efficiency. (Over longdimes, such sa few
hours, Daly efficiency B not sufficiently stable ¢ allow
usefully precisedata. This limitation precludes useful- re
sults,for example for modes usindarger beams and ess-
urement donly “K in the Daly). Thethird mode & “SK”,
in which all threeisotopes aresimultaneously collecteth

Faraday cups, operatetl@®K beam intensity b2 x 10
amp.

Use d the Daly detectors important forthe scarce $o-
tope®K, since t obviates the electrometer noise inherient
Faraday cup collection. Féne two Daly modes, for xam-
ple, the external precision (reproducibilifigr “°K in cali-
bration analyses is but little larger than timeit imposedby
Poissorstatistic, whereafor SK the *K external precision
is essentially the same as ttat 1K40 (about 12¢, one
sigma) despite heam larger ya factor d 2000. Forthese
analyses théaly detector § preceded Y a WARP (wide-
angleretarding potential) “filter,” which reduces transmis
sion of scattered ions. With th&/ARP, scattered®K ions
are essentially negligibléor the fields & which the other
isotopes are ctdcted(Fig. 1).

Variations n “K/*K would be evidentonly if they -
ceeded the plausible rangkwariation d instrumentaldis-
crimination. No such effects were observed any of te
Orgueil-l samples, whence wmay concludethat they have
normal “K/*K, within a rather broad limit b about one
percent.

Relative abundances 8K were correctedor discrimi-
nation ly assuming normaf'k/*K. One dissolution frac
tion. Orgueil-I-4 (6N HCI & room temperature), yieldser
sults suggesting 85—40¢-unit excesof “K (Fig. 2). (ne
otherfraction gives inconsistemesults and six othdnave
no “K anomalies within limits babout 15¢. (Fraction 4
also exhibits exces8Cr [10], but & a level smallcompared
to the maximum effect n fraction 1-6, whichhas normal
4OK.)

It is not plausible to ascribine apparentexcess™K to
cosmic raynucleareffects. For productionates & in other
silicate meteorite$3] and al0 Ma exposure age [12f%K
enrichment shoulde only 10 &-unit for the whole rock.
Cosmic-ray production fothe appareneffect would thus
requirefive to six orders & magnitude enrichmentf €a/K
in fraction 1-4, which appears highly unlikely.

The “K excess must éconsideredonly tentative be
causeof potential interference & such alow-abundance
isotope, Theobvious candidate interferencase “’Ca and
2Mg™®0; neither speciesiexpected under operatimgnd-
tions for K but the possibilitycannot le dismissedout of
hand. Possible interference fréfita is particularly trouble
somebecausetiis the dominant isotopef @€a and thus hard
to monitor ly other isotopes. Indeedy both the IK40 and
XKX2 analyses v would not @ able b observe monitor
peaksfor Ca or MgO interferences accounting fob 4 at
mass 40.r the SK analyseshoweverthe absencefa sig-
nal & mass 42 (<1 cps) precludesy significant interfer
ence from either Ca or MgO at mass 40.

If the*K excesses are real afuhdamentally similara
thosein Cr we might expect complementary deficiencies i
other fractions. Theresino suggestion fosuch deficiencies
in the data, but if theffects scaldike those n Cr the @fi-
ciencies would be only about2and thus unobservable.
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Fig. 1. MassscanacrossK during XKX2 analysis bOrgueil-I-4. Bottom abscissa scateHall probe signal, tops equiva
lent mass. Ordinate ticks represertps (spikes to Bps reflect oneount n 0.2 sintegration time)*K beam & about 1150
cps,*K beam is about TGcps.
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Fig. 2. Replicate analysed @rgueil dissolution fractioh4 using procedures XKX®2eft panel) and & (right panel).Hori-
zontal barshow two-sigmdinternal” errorsfor “°K abundance. Abscissa scafesiunitswith origin defined ly means brea
gent calibrations (shown as histograms) for each procedure.



