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I~ TNIROTUCTION,

It has been established recently that several radio-iso
topes ave formed as spallation products of argon by cosmic
rayse. They hove all been Jound in the rain water. The formas

n P2

tion of 7°P was measurcd-. Winsbcﬁgz found the DgCl; Goel”

i) ] A ] “o 2
Tound the 358; and Lal et al® verdified the result of 5‘“P and

‘ ey P : - 35n
established the formation o P.

We have in this worl: isolated the 2.6 yr 22N This
igotope is the longest-lived found so Tar Trom the spalla~
tion of argon.

1T~ BEXPERIMENTAL METHOD,

The rain water from & lorge roof was collected and
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gtored in tanlke of 1000 literg; The water was allowed to stand
until it was clear and the dust settled. The water as passed
through an ion-exchange column of 50 cm2 area and 50 cm height,
loaded with Amberlite IR-120 regin. The Flow rate was about 30
liter/hr. After nassing three to four thousand litersz of rain
water through the column, 1t was regenerated with 4N HCL, un-
til it would not give more lTest for metals. About 20 liters
of 4N HCl were required.

The 4N HC1 containimg the metals was evaporated to near
dryness, The hydroxldes ware ‘procipitated with NH OH and £il-

tered., The filtrate was treated with (NHA)2 until gll the

0

3
Ca, Mg, end the like were precipitated, allowed to stond and
filtercd. The filtrate wvos talien to dryness ond then tireated

with a mizturce of one pirt concentrated HCY1 and fowr parts

concenirated HHOS boiled until 211 the ammonium salis were
Jegtroyed, aind then talken to Crynesc again.

The dry residue contained only the alkaline metals. It
was diszolved in water and nogsced througn cn lon=-exchenze coe
Tumn of 20 em® arca and 100 cm height and wauhgd with a very
ddlute HC1 solution to semarate the anions. Then the column
was eluted with 0.1 HCI and the No was collccfnd; the X came
cut afterwards and it was rbjected, and then the column was
woshed with 4 HCL to determine the 13708 which comes with The
roin watcer too.

The solution contoining the Na was evaporated to o small

volume and tulzen to diyness in 2 beakoer having the same diame-—



ter as the erystal detoctory The amount of Mo C1 from cach
sample vorded Trom 15 to 60g and this is in agrcoment with
the amount crpoected fronm thc‘known cmount o Na in rain wator.

The solution containing the Cs was cvaported to oo volu
me of 1 nl and transferced to o tost tubo.

The samplces were countod with o scintillation SPOCtPO“ _
meter LModel 516 built by Belrd-Atomic, Inc., Conbridge,. Moss.s
UueSale; wo uzed o well crystal hoving 1 3/4Y diometer ond 27
height; the size of the well was 5/8% diamctoer ond 1 1/2¢
height.

Tho 137C3 was counted in the well, but the Na had to be
“placed outside bucause, in the volume of the well, one could
ondy usc o smald froctlon of the amount of Na €1 that we had
at the end.

The 22Ha wogs measured by the annihilotion rodiotion of
the positrons thot it cmits. The 15703 wos measursd by the 662
Ke% gamaae roy of ite doughter ;37Ba. Thg‘oncrgy seale off tho
spectromcter wag calibrated using positbons from an crtificisl

22

sourco of Ha. The counting efficicney woe dotermined b
s i)

s a bt e s . :
conting o sample of ortificinl ENQ whose absolute activity
had been determined previously by two moethods alroady dos—

eribed (5).

22

The cnorgy of the grmna roys from the notural ““Na agreed

with the cnergy of the annihilation radiation from the ortili-
Lol 220 withis . 15700 nad o epont ity
cial ""Na within 20 Kev. The Cs had & greater activity and

to gonmn oy encrgy ogreed with the tabulated encrgy within
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IIT—~ RESULES.
The chonnel width off the speetrometer was adjusted to ma
ximize the product of the figwre of merit for dotection 82/8

and the reselutions In this condition, tho ciTicicncy for the
22Na placed cutslde the crystal wns 3.5 % in the photoclectric
peadze It would have been T.3 % 1€ we could howve counted it in-
side the well. The resolution of the speetrometer wos 8 %,

neasired oo full width ot ol thoe moinum.

5

The background wos countod with HaCl reagent, trented ond

meunted in thoe sane way ag the Na CL from the r»oin wotor. Ite

¢

counting rate in the photoclectric peok wns 20 cpm.

K
]

The regults of thrde expoeriments oroe shown in Table I.
The spread in the values found For the activitice is common in
e . . 2 :
this kind of cxperiment. The aversge activity of 2Na in the

reln wotor of Rio de Jontiro is then 0,017 dpm/1iter. This is

compatible with other activitics fowmd already cnd with spalla

v

tion dntao,.

’

The sverage activity of the 2 0Co was 1.2 dom/Liter (6).

It iz 70 tines greoter thon the averose ~etivity of the noturd
(=] = .

22Na. since 1t is Yikely thot in any nuclcar weapon test the

—ﬂ—lﬁ” al “1 = ~ L]
amount of ~7/Cs formed would be hundreds of times greater thoan

L1 - o ; 22
the amount of ZH“.xormud, we conclude that the ““Na obscrved

[\

has o natural origin -nd thnt it is formed as o spallation
'] 3
product of argon by coamic roys.
Woe would net attemmt to colculnte the formotlion rote of

2 - ) ) . L3 ot . -~ . . o
“Na in this work, sincc thic envolves the times of mixing of
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the atmosphere. The nse of these radio-isotones to gtudy atmog
pheric proccos is o new line of rescarch and there hag been

_f‘,f.‘?

made onc worl of {lLig naturce by Benloff' with the dntn on Bo7.

L

Perhnps wsing the doata of all the rodic-isotopes produced 4n
the atmosgphere by coomic roys, one could get o more complote

nicturc.
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TABLE Is =~ The activity of

2

Joneliro

2 T + - ] L]
No in »adn woter of Rio de

Absolute acti

Date Amovnt of Obgerved activity nh
1957 woter liters cpm vity dpm/liter
January 2.500 0.0 & 0.5 0,000
Mapeh 4.000 1.7 £ 0.4 0,012
June 3,000 4,08 1.0 0.038




