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Fig.2 Cut of an angle iron.
(a) after cut, (b) after treatment by a file.

Fig.3 The fixing of a caster to a pillar.

Fig. 4 Constructing of pillars and shelves.
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Fig. 7 The gas inlet of the apparatus.
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Fig. 8 The frame of the apparatus and clamps for fixing
of gas cylinders made of glass.

Fig. 9 The fixing of gas cylinders by clamps.

The cylinders are protected by plastic tape; red is for
hydrogen, blue is for carbon monoxide, black is for
oxygen.
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Fig. 10 Scratching a glass tube by a file.
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Fig. 11

Cut of a glass tube after scratching.

Fig. 12 Yakidama method for cut of a glass tube after
scratching.

(/" - "\()a)
N —
\ A A J

(b)
(¢)
TS

Fig. 13 Hikinobashi and Jikudashi of a glass tube.
(a) melt of the glass tube by a large blue flame, (b) the
same axle (good), (c) disagreement of the axle.
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Fig. 14 Connection of glass tubes.

(a) melt by blue flame, (b) connection of the end of glass
tube, (c) a little blowing, (d) after (c), melt and a little
blowing.
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Fig. 15 Make of T joint.

(a) melt of a part of glass tube, (b) melt of a small hill,
(c) a little blowing, (d) cut of the end of bubble, (e)
connection of other glass tube.
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Fig. 16 Two way cock for high vacuum.
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Fig. 17 Connection of a glass cock.

(a) melt of the end of the glass tube, (b) connection by a
tungsten rod, (c) melt and a little blowing (from the
under of the glass cock), (d) annealing.
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Fig. 18 Construction of electric furnace.

(a) ceramic bobbin, (b) wrapping of iron-chromium wire,
(c) wrapping of heat-resistant sheet, (d) wrapping of
heat-resistant ribbon.
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Desorption of CO “a. u.
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Temperatore - K

Fig. 19 The result of CO-TPD of Pt/SiO, catalyst after
CO adsorption at the room temperature.
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Make of an apparatus for adso;[ption measurement and temperature-programmed
desorption (TPD) by glass work technique

Shin-ichi Ito

Technical Service Office for Pure and Applied Sciences, Graduate School of Pure and Applied Sciences,
University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8573 Japan

An apparatus for adsorption measurement and temperature-programmed desorption (TPD) was made by glass
work technique. A sample can be treated in atmospheric pressure of oxygen or hydrogen (in-situ) at high temperature
(~973 K). An evacuation after the treatment is possible below 1.33 x 10 Pa (1.00 x 10 Torr). An adsorption gas was
hydrogen, carbon monoxide or carbon dioxide. This apparatus was connected to a TCD gas chromatograph. After the
adsorption measurements, it is possible to measure TPD. It is also possible to measure a temperature-programmed
reduction (TPR).

Keywords: Supported metal catalyst, Adsorption measurement, Temperature-programmed desorption (TPD),
Temperature-programmed reduction (TPR).
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