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Determination of Vacuum in Highr Pressure
Mercury Lamps by Gas Chromatography- Mass Spectrometry

LU Ruifen"?, LI Xt lai', XIAO H ong zhan'
(1. Beijing I nstitute of Microchemistry, Beijing 100091, China;
2. Applied Chemistry Dep artment, University of International Relations, Beijing 100091, China)

Abstract: The pressure of inert gas in quartz tubes is critical to the performance of highr
pressure mercury lamps. The vacuum in high pressure mercury lamps were determined by
gas chromatography-mass spectrometry ( GC/MS). From the relative mass calibration fac
tor of argonf w’, and the ratios of peak area of argon to nitrogen (Aa:/ Ax,) were measured
by GC/MS. We induced a equation which was described the relation between pressure of
Parand (Aa/AN,) or the mass ratios of argon to nitrogen (mar/mn,) . Using this equation
with other relative data, Pa: in the air and high-pressure mercury lamps were measured.
The result shows that difference in the pressure of argon among those high pressure mercur
ry lamps with different performance and type of higlrpressure mercury lamps, which are

different.
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Fig. 1 Total ion chromatogram of air sample (a) and extracted ion chromatogram of
m/z40(b), m/z 32(¢), m/z 28(d)

1 >
Table 1 Peak area, peak area ratio and mass ratio of N, Ar in air and high pressure mercury lamp

And A, ma./ mn,
2429 542 39707 0.016 34 0.017 1
A 2223 115 197 859 0. 089 00 0.0929
A 24391 56 135 738 0. 055 65 0.058 0
B 2578 757 140 127 0.054 24 0.056 6
B 2320 600 79 635 0.034 32 0.0358
1 823 054 916 547 0.502 8 0. 524
2 2.2.2
Table 2 Main component and content of dry air at sea level ,
/ % / %
. 1.3
N> 78. 084 75.518 ' ’
(0} 20. 942 23.135
’ P=Pn,+ Po,+ Pa+ Pu,o (3)
Ar 0.934 1. 288 , P : IDN2 1)02
PAr 5
2.2.1 fw Puo ( (3
N fm’ N )
fm’ = (AAI/A NZ) ° (mA\r/mNz) (1) ) .
1 PAr V: (mAr/MAr)RT (4)
Andd An,, 2 Px, V= (m~n,/Mn,)RT (5)
mar/ mn, (1), Po, V= (mo,/Mo,)RT (6)
fw =1.044 Y ;R ;T
(1) : ; MN, Mo, Mar
mac/ mx, = fm’ (Aad/ Ax,) (2) s My, Mo, Ma
5
A A, (2, (5) (6)

mar/ mn, Po,= (mo,/ mn,)(Mx~,/Mo,) Px, (7)

2
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M,/ Mo, = 28/32= 0. 875, 2
, mo,/mx, = 23. 135/75. 518= 0.306,

(7).,

Po,=0.268Pn, (8)
) (4) (5

Pn,/ Par= (10/7) (mn,/ max)

24 C p =
2.980x 10° Pa'"l, 64%

Pu,o= RH * p" = 1.92x 10’ Pa( 14
mmHg); , 1. 013
x 10’ Pa( 760 mmHg) (8)

(9) (3. :
1. 81 1mn,
Par= 746/ ( 1+ T)
1.811A
Par= 746/ ( 1+ f’mT) ( 10)

, Par mmHg (1 mmHg=
133. 322 Pa, ,
mmH g)
. (10)

2.3
(10),

1 mar/ my,

TmmHg ,
P:\r7 2
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Fig.2 Partial pressure of P,,

in air and ultraviolet source tubes
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