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A new computer-controlled inlet system
for the MAT250 mass spectrometer

Hideki WADA, Nobuaki NIITSUMA, Kazuyoshi MIZUTANI, Hideki YAKUSHIJI
and Itsuko AOSHIMA

Abstract: A new inlet system which will be able to be automatically controlled by a com-
puter was developed for the MAT 250 mass spectrometer at Shizuoka University. The new
vacuum line was basically combined by air-actuated vacuum valves with stainless steel tube
connection attached to a glass diffusion pump, new desiccation traps including the Horibe
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Trap, a sample reservoir pumped up by mercury, and a carbonate reaction vessel. All the
stop valves can be operated by compressed air of about 3.75 atm. Air supply to the valves

i1s controlled by computer programming.

Key words: stable isotopic measurement, automatic inlet system, computer control, purifica-

tion of CO., Wah’s trap
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Fig. 1. Schematic diagram of a new inlet system for
the MAT 250 mass spectrometer. This figure repre-
sents the relationship of the connection of the vacuum
valve system and the basic function of this system.

Abbreviations are as follows: C: cracker, DP: oil
diffusion pump, F: Filter, HT: Horibe trap for n-
pentane melting temperature, WT: Wah's trap, RP:
rotary pump, MSTD: machine standard gas, WSTD:
working standard gas. Numbers in circles indicate
the number of the air-actuated vacuum valves. P1-P3:
Pirani gauge heads. T1-T6: trap number.
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Frontal view of the main line of the new inlet system for the MAT 250 mass spectrometer.
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S-UT repre-

sents a connection apparatus Swagelok-Ultra Torr union, UT is an ultra-Torr union with a cracker bellows connec-
tion (DEsMARAIS & Haves 1976).
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Fig. 3. Back view of the main line of new inlet line system.
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iquid Nitrogen Trap(T1)

Aluminium Plate

metal

Cracker

Igl ass Liquid Nitrogen
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ﬂ

Carbonate
Reaction System
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Fig. 4. View above the main inlet line system. One can distinguish the areal geometry of the front and back of
the line. The pentane pool represents the Horibe trap immersed in n-pentane pool, which maintains the melting
temperature of n-pentane.
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Fig. 6. Drawing of new liquid nitrogen trap (T1) for
protecting the back diffusion of the oil diffusion
pump.

VFDF a—TEEFEL, T5 T6x—DIZFELHN
VIl6EEEHR L, EEIZ5InWTE< (Fig. 3 2R).
MSTDix, HIE%T 5 HORBHZEDEHBET &R TH%
ZHTEIEL, WSTD OFIMMERDF = v 27%FF 5T
WABEHLDT, FD=, MSTD O R DENz—EH %
HVERB52EM%E, NNVT6ET7D2ODN)T e
LTE-7=. T1, T5, RU'T6 O3 2DFF v FEN
N TEEZ, No—-XBREHEFNFESTHBEA—H—
DNV — XA FHRAREHITRBELTCHIELTLS -
7=,

NSULTFTHEEQA LT XATALICDOWT
EZENu—X\ 7k, EMRESE CHENTREIZ
BoTWBDT, EMEKE#HKOa Y bu—-VEE

67
48.6 mm¢
rso mm
g} pr——
w ] .
| =
E 3
3 t 3
-
ral P
b
3
19 mmé 3
114.3 mmé
12.7 mmé
F -
w
3
3

Fig. 7. Drawing of two standard gas reservoirs for
working standard gas (WSTD) and machine standard
gas (MSTD).
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Table 1. Parts list of the new inlet system for the
MAT250 mass spectrometer.

Bellows seal valves(NUPRO-B series) quantity
Normally closed valve SS-8BK-1C 16
Normally open valve S$S-8BK-10 1
NUPRO Filter SS-8TF 2
Swagelok tube fitting

1/2" Union clbow SS-810-9 17
1/2' Union Tee SS-810-3 9
1/2" Union cross SS-810-4 4
1/2' Union SS-810-6 6
1/4" Union tee $S-400-3 1
1/4' Union S$S-400-6 1
1/2* -1/4' Reducc union S§S-810-6-4 i
1/2* Port connecter SS-811-PC 51
CAJON vacuum tubing

Flexible glass end tubing G321-8-GX-3 6
Glass metal transition tube G304-8-GBM-3 |
Flexible tubing 321-6-X-1 1
Ultra torr fitting S$S-6-UT-6 1
Ultra torr fitting S§S-6-UT-6-4 1
Ultra torr fitting S§S-8-UT-6-810 1
Stainless steel (Bright Annealed tube) made by GL Science

1/2" tube SUS304 2m
1/4' tube SUS304 Im

——e—— New line (P1)
—— New line (P2)
9 New line (P3)

—&-— Glass line (P1)
——— Glass line (P2)
-------- v Glass line (P3) |
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Fig. 8. A comparison of the leak test of the new
inlet line and the previous glass line. Vertical scales
(Pascals) represent the new line on the right and the
previous line on the left.
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Photo 1. The new inlet system for the MAT250 mass Photo 4. Horibe trap (HT) and Wah’s trap (T2) of
spectrometer. the desiccation system. The glass tube LN is filled
with liquid nitrogen, which freezes the pentane pool.

Photo 2. Rear view photograph of the new inlet sys-
tem. Photo 5. The sample tube cracker system for com-

busted carbonaceous samples.
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Wy,

o

FRWEEFE LS v 7 (Wah's trap) DOFERIL, &
HEX¥BEROFHEHERIZCEBEV L. FRKIE,
FELRMELT, HROLEZIZIZRLILX D BT
ETAHZEMNTE EMIL, R. Ross K&ESARKEK
Photo 3. Sample reservoir and the desiccation sys- IZEF LT Z W, ZZIELTREW-LET.
tem.
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