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Fig. 1 Flow diagram of apparatus for determination of oxygen in high purity nitrogen gas

SAM : sample cylinder, STD : O2/N2 51 ppm standard gas, NV : needle sampling valve,
RV : regulating valve, Vi~V1is : bellows valves, MF. 1~MF. 6 : thermal mass flow controller,
BR : back pressure regulating valve for sample gas overflow, B : constant temperature air bath,
PT : permeation tube of water, P : gas purifier (STEC, SGPU-22), GC: oxygen trap
(Nikkaseiko, GC-RX), FP : oxygen trap (Kinkireinetsu, FP-U), REC : recorder, MC : micro

computer, T : molecular sieve trap (MS-13X)
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Fig. 2 Change of intensity of peak at m/z 32
versus drift voltage for nitrogen contain-
ing 0.2 ppm oxygen

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

432 BUNSEKI
-
E 2001
S
I
X
\E’ Idis:
2 Zp.A
‘a 100} 1
Y
E
g OISV/O\\V
g
o 5
~ 0 | { {

0 10 20 30
Vi, drift voltage/V

Fig. 3 Change of intensity of peak at m/z 32
versus drift voltage for nitrogen contain-
ing 1 ppm water
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Fig. 5 Change of relative intensity of peak at
m/z 32 versus water concentration in the
nitrogen through the molecular sieve trap

The water was added into the sample gas at
prescribed concentration and then the water
was removed by the trap.
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Fig. 6 Background spectra of the flow system
used for the determination of oxygen
by standard addition method
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Fig. 7 Example of the determination of oxygen
by standard addition method
Intercept of X-axis, pointed 'by X in the

figure, shows the analytical value of oxygen
concentration in the sample.

Table 1 Analytical results of oxygen determination
by the standard addition method for the
high purity nitrogen in a cylinder

No 02, Slope R P/ Sampling valve

* ppb (%/ppm) kgw cm~2 us
1 3.0 17.3 0.9992 136 regulating valve
2 4.9 17.9 0.9995 125 4
3 5.0 17.4 0.9993 110 ”
4 4.1 18.0 0.9997 93 4
5 3.1 -18.1 0.999% — needle valve

6 4.3 19.0 0.9996 — ”

7 4.2 18.7 0.9990 © — v

8 4.6 18.7 0.9996 38 7

Slope : change of the relative peak intensity of m/z
32 wersus oxygen concentration; R : correlation factor;
P : inner pressure of cylinder :
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0.11+0.02ppb T# - 7= Determination of trace amounts of oxygen in

) high purity nitrogen by atmeospheric ionization

mass spectrometry. Kenji Kato*, Wang LiNzHEN**,

Hiroshi Tomrra and Kunitaka SaTo* (*National

4 Chemical Laboratory for Industry, Higashi, 1-1, Tsu-
0.+ kuba, Ibaraki 305; **National Institute of Metrology
= 3_J Ny Center for Certified Reference Materials, Herpingli,
& Beijing.)
g X 104 Atmospheric pressure ionization mass spectrometer
E 2r H,0+ (API-MS) was employed to determine residual oxygen
2 in high purity nitrogen. Optimal discharge current
g for ionization was 0.5pA and optimal drift voltage
& - J x 102 in the intermediate pressure region was 15V in terms
ﬂNz+ N3+ of high sensitivity to oxygen and of the least sus-
Ol oo L I | ceptibility to coexistent water in nitrogen. Oxygen
10 20 30 40 20 60 background in the flow line used for standard addition
m/z method was reduced to about 1.8 ppb by minimizing
the leak and the dead volume in the flow line, Co-
Fig. 8 API-mass spectra integrated 100 times existent water interfered with the oxygen measuement.
The peak intensity at 7/z 32 is about 0.0022% The intensity of peak at m/z 32 was varied depending
and oxygen concentration is calculated to be on water concentration which lowered the stability of
0.11ppb using a calibration curve. Signal the peak intensity. Therefore, water was removed
to noise ratio for this peak is more than 10. by a molecular sieve trap. Analytical values of oxygen
by standard addition method in a nitrogen cylinder
were 3 to 5ppb. Analytical values of oxygen in
'8 [y nitrogen sample taken with a needle valve and a
reducing valve showed no apparent difference. Direct
1) =% : [SHAYRE, 56, 1466 (1987). injection of sample into the ionizer and microcom-
2) KREHL:HKE~1 27 w5314 % No. 7, 8  puter-aided integration of spectra have made it pos-
(1987). sible to realize oxygen determination with low back-
3)  DmiERENK, /NEEE, BEM 5L, I o ground and very high sensitivity. Oxygen in nitrogen
{b%, 31, 22 (1982). after purification by a column (Kinnkireinetsu, FP-U)
4) MEFE: BAgE, 1979, 848. was determined to be about 0.1 ppb with S/N ratio
5) E. C. Horning, M. G. Horning, D. 1. Carroll, of more than 10.
I. Dzidic, R. N. Stillwell : Anal. Chem., 45, (Received March 18, 1988)
936 (1973).
6) D. I. Carroll, 1. Dzidic, R. N. Stillwell, M.
%ﬁfz?;x;;r)lg, E. C. Horning : Anal. Chem., 46, Keyword phrases
7) 1 Dzidic, D. L Carroll, R. N. Stillwell, E,  determination of oxygen in high purity nitrogen;
C. Horning : Anal. Chem., 48, 1763 (1976). atmospheric pressure ionization mass spectrometry;
8) M. W, Siegel, W. L. Fite : J. Phys. Chem., interference of coexistent water; standard addition
80, 2871 (1976). method.
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