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Mass Spectrometer Gas Analysis. A. Newton

The mass spectrometer has been used to determine very small amounts

. of impurities in gases. There are two general cases of such gases, first,

where sepgration of impuritiés is possible as from liquid air, and second,
where no separation is possible as 0 in Ny,

The first case is naturally much the easier., Several experimental -
tests have been run using sample mixtures with known compositions to deter-
mine accuracy of the measurements. The results of the mass spectrometer

are quite favorable as the following show:

Gas Percent Added Percent:Fbund Error
GOz 99,66 99,67 (by difference) ~-
Air 0.127 0.129 : 0,001
€O 0,208 0.197 0.011
Propane 99,74 99.74 -
He 0.1121 - 0.1143 | 0.002
H, 0.1121 0.1170 | 0.005
0, 0.0338 0,032 ~0.002
C0p 9945 | -
05 0,111 0.109 0.001
ﬁz 0.222 0.222 0.000

co 0.216 " 0,205 0,011 -



=3 UCRL-~1604

The solubility of CO ih COp may gccount for some of the difference ig
the CO values, since these values appear to be consistently low by aboﬁi
5 percent, The stability of the machine is about 1 percent on peaks from
run to run. The peaks found are as followss:
Gas peaks at atomic weights
COs o000 12, 16, 28, 32, 44, plus peaks-due to iéotopes.
CO ... 12, 16, 28
Air ooo 14y 28, 32
The peaks are often too small to be able to determine the final component
by difference. So, érbitrarily, another gas is added to serve as an inter-
val sfandard; €.g. 1 percent neon. In the first fun there:would be déter-
mined‘the ratio of GOZ/Ne; in the secorid run after freezing out the G0, one
would get the ratio CO/Ne; and lastly the ratio of air/Ne. In this work it
isn't essential to know accurately the amount of neon added. In the same
way a condensibie gas can be used as an interval standard in noncondensible
'géseso
A common request is to find the percént of air impurity in certain con-~
centrated gé.sés° Sbmet;meé the accuracy of the measurement is sensitive
.and éritﬁcal depending on the use_made of the gas. With helium the 1limit
of deteétion is one part in 100,000, and for 20 percent accuracy it is one
pert in 50,000, For argon the limit of déteétion is one part in 40,000,
and far 20 percent accuracy it is one part in 25,000,
An interesting point that arises in this connection is that in CO, there
is a peak of 32 which ﬁnst be due to Ogo However, how can such a molecule
. be formed from C0,? This 32 peak is a nuisance in determining the Co,, com-
ponent and éxists té the extent of one to 5000, One theory for its farmation

!
was suggested as follows:
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Co, -» CO ¢ O
Y
C 4 O

Perhéps one could accouanfor the OZ from the recombination of 0, a second or-
der process.If this were 80, thgn the peak should vary according to the square
of the pressure., Actually, though, it varies linearly with the pressure,
i.e., a first order reaction. It can't be expléiped by any reasonably sim-

plevmechAnism how to get 03 in a first order reaction.

1124 Delayed Heavy Particle Emitter. A. C. Birge.

Mg26 A127

NaR4% Mg25 A126*‘

B8 AT
4 Ne22 N3  MgR4 p1%5x
A~ 2, At
| Ne2l  Ne?2x 1g23x p12k
Brr BT
Ne?0  NaRlx
—_— # Radioactive
Na<Ox ' . Isotopes
>

1é----~> 2

The above reproduces a part of the nuclear chart in the vicinity of AlZ24,
which is the isotope under consideration in this article.
| In the low mass elements‘Alvarez reported about a year ago several
heavy particle emitters és followss

_B8 ) —-; Be® 2y He - 0,65 sec, half life.

M2 & gl2 9 geB 0.0125 sec. half life

M6  (aiscovered later)

M0 & g0 2, ol 0.39 sec. half life

The half 1life is that of the & emission, while the & emission is immediate,
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The relaticnships, Z= 2 K~ 1, aﬁd, A= 4 K, hold true in each case., The

isotope identification was by energy aréueménts each time. Hence, by postu-

lation the next expected caée is A124 as an O emitter. Some of the genersal

conclusions to be drawn ares | .
112 < MgR3 4 p = 24,0083 atomic mass units.

23,9935 ®  m . _oop,

23.9925 " , if by K capture.

]

" 2 Mg 5 o2me

If decay is by é emission,

He* 4 Ne?0 = 24,0038 atomic mass units.
Therefore, the maximum energy for thed particle is 4.2 Mev plus the possim
ble gain of 1 Mev from K capture.

_ A search was made for the isotope A124, Since the energy was low a
special counter lined with Mg was used having a thin Ai window, The proton
béam passed through the Al window and hit the Mg wailo As a result two
heavylparticle emitters were observed. One had a threshold at 29 Mev and
a half life of 0.42 seco This was probebly due to the reaction Mg?4 (p,na)
Na?0, The other had a thresh§}d at 15.4 ¢ 0;3 Mev and a half life of 2.3 %
0.2 sec, The reaction here was probably M’g24 (p,n) A124° The time intervsls
in this range are difficult to measure accurately. The: arrangement for
measuring ﬁhe half 1i£e makes use of a fouf channel gatiﬁg circuit. The
timing pulser was gated to thé scales of four channels set up in a binary

system thus: Q1 2 , 4, 8,

The second emitter appears to be consistent with energy arguements.
This reaction, Mg (p,n) A1%%4, has a calculated mass of 24.0075 atomic
mass units, which is abdut 1l Mev below the available maximum energy. Since

there is no chemical'ﬁeans to prove that this is an & emitter, then one has

to resort to mass and energy arguements. Therefore, in a reaction suggested
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earlier by Alvarez, Mg?* (p,T) Mg22, one does not find enough energy for a
He3 or other heavy particle emission. Hence there can be no other heavy
particle emitterob On the otherr-_hancﬁi,_ a proton emission can not be ruled
out eﬁtirely in oﬁr case. It is thoughﬁ that an & particle in the reac-~
tion Al%4 é—; Mg24 9—> Ne2C of 3.4 Mev is not as probable as a proton e=-
mission in the reaction A1%4 -‘-6-; Mgu §-> Na?3 at 2.0 Mev. As yet it has
been difficult to prove this by pulse height analysis., It may be possible
that both reactions might be taking place. Some means will be devised to

try and settle this point.

Information Division
12/10/51 bm





