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Applications of Thermal Desorption Method to Analytical Instruments

Katuo Ehara*, Sigeru Nakagawa** and Yasunobu Yoshiki**

An instrument of thermal desorption applicable to many fields only by replacing the adsorbent was

constructed. Three fields of application were shown as examples.
(1) Gas chromatography which makes use of the difference of thermal desorption temperature of gases

adsorbed on the quartz surface. It was shown that a mixture of n-hydrocarbon gases upto Cy, is separated

to each component.

(2) Estimation of cleanness of amorphous surface, based on the fact that with a cleaned surface, the thermal

desorption curve of a gas shows a single peak, while without baking procedure, it shows an unstable broad

peak along with the original peak.

(3) Estimation of critical surface tension 7,, from the measurement of thermal desorption temperature 7.

It was found that T4 of water increases monotonically with 7, of the adsorbent polymer.
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Fig. 1 (1) 1.G. head,
(3) Heater,
(5) Gass injection nozzle,
(7) Liquid N, (8) Cold junction,
(9) Needle bulb, (10) Sealed plate,
(11) Temperature controller,
(12) X-Y recorder,
(13) Ton current detector,
(14) Sample holder.

Schematic diagram of apparatus for experiments.

(2) Q-Mass head,
(4) Sample plate,
(6) Thermocouple,
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Fig. 2 Thermal desorption spectra of various gases
adsorpted on the quartz surface, measured at
10~7 Torr and heating rate 92.4°C/min.
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Fig. 3 Thermal desorption spectra of multi-
component gases, normal hydrocarbon
Cs, Cq, Cg, Cs.
composition, 1:1:1:1 weight percent.

— 144 —

#OH

&

PBETDHN, ZITEH T 2EERET, HEHTYS
BECELRGEASHY, KIHE 27 e~ + L LTHESN
BLLTHET DL ICEDNR D,

£, TEOBRRES FETHD/HIZ, normal hydro-
carbon & FIV T BRI & IREEK & OBIRE KD 72,
ZORRFig 4I0RENDI I REHL T D &0
BN DD DD, (- THBRES KT T 50
27 b Z Enibhd,

IR EICROH LI RIE KR OB, Bhliofl g
DNSECHBESNTHDZ EnS, ZDRTONEHIA
TIHBROELLALNDN, BTHREBEKEDOL
HERDESBGRLTVIHEREED L, FOWMEBMHK
BHEHMETHY, BHERFTTH D,

KIZEBED THEOL N - < 25 7/ (Cy)kn-
NEFTHA(C ) L DRTBROBEE A7 L EFig.
ST L7ze

-150}

L

i i

5 6 7 8 9 10 11 12 13 14 15 16
nc

Fig. 4 Cs ; —150.1C, Ce ;—12847C,
Cg ;—101.9°%C, Cy ; =90.6°C,
Ci3; —36.57C, Cis; —19.7°%C,
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Fig. S Thermal desorption spectra of the mixed com-
ponent gases, n-C;s and #-Cyq.
Reproducibilities are shown (1), and (2).
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Fig. 6 Thermal desorption spectra of n-C,;.
Desorption spectrum on the cleaned quartz
surface is shown as single peak(®), on the other
hand, without baking procedure, broad peaks
appear along with the original peak. It is shown
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Fig. 7 Relationship between desorption temp. (7 ) and
critical surface tension 7, measured for I poly-
tetrafluoroethylene, 2 polyethylene and 3 poly-
ethylene telephtalate.

7. is 18.5, 33, 43 dyne/cm, respectively.
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