Netsu Sokutei 15(2) 59—64 (1988)
A ) LG R YR O By fi

Bom T RS Rt okm

.

CHTRI63 -1 H30 W8

Pyrolysis of Yttrium Organic Acid Salts
Hiroshi Yokota*, Toshiya Kumagai** and Susumu Mizuta**

Pyrolyses of yttrium organic acid salts, i.e., caprylate, laurate, stearate, naphthenate
and octylate, were studied in the temperature range of 25 ~ 600°C in Ar or air flow by
thermogravimetry (TG) — differential thermal analysis (DTA), infrared and X-ray analyses.
Pyrolysis in Ar flow was found to take place in two stages; decomposition reaction of the
salt and subsequent evaporation of the organic component; on the other hand, rapid de-
composition and simultaneous combustion of the organic component take place in air.
Pyrolysis temperatures in Ar were significantly dependent on the organic part of the salts

as follows.

normal chain < cyclic < branched chain
The solid product of the pyrolysis at 400 ~ 500°C was amorphous Y, O3, which was crystal-

lized above 550°C both in Ar and air.
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Table 1 Starting Materials.

Reagent Maker Grade State
Yttrium caprylate Soekawa Chemical Co. Chemical Powder
Yttrium laurate Soekawa Chemical Co. Chemical Powder
Yttrium stearate Soekawa Chemical Co. Chemical Powder
Yttrium naphthenate Nihon Kagaku Sangyo Co. Chemical Solution
Yttrium octylate Nihon Kagaku Sangyo Co. Chemical Solution

* (bR BERBMERR | BSER AR EARET 11 - 1 F144
Ebara Corp.: 11-1, Hanedaasahi, Ohta-ku,
Tokyo 144, Japan

**ACEEIIRET | BB < 3HE 1 - 1 305
National Chemical Laboratory for Industry:
-1, Higashi, Tsukuba, Ibaraki 305, Japan
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Table 2 Content of Yttrium for starting materials.

Metal content (wt%)

Reagent Molecular weight o - o
Y-caprylate 518.5 17.1 16.2 17.0
Y-aurate 686.8 12.9 12.5 13.1
Y-stearate 939.3 9.5 9.5 9.5
Y-naphthenate 690 ~ 990 (10.6) 4.1 4.3
Y-octylate 5149 17.3 8.9 94

* Atomic weight of Y/Molecular weight of Y-organic acid salts.

** (alculated from chelatometry.
*%* (Calculated from TG measurement.
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Fig. 1 TG-DTA curves of pyrolyses for yttrium
salts of some organic acids in Ar flow at
the heating rate of 100°C/h.
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Fig. 2 TG-DTA curves of pyrolyses for yttrium
laurate in Ar and air flow at the heating
rate of 100°C/h.
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Fig. 3 TG-DTA curves of pyrolyses for yttrium
naphthenate in Ar and air flow at the
heating rate of 100°C/h.
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Fig. 4 Infrared spectra of yttrium laurate pyro-
lyzed at various temperatures for 20 ~
30 min. in Ar and air flow.
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Fig. 5 Infrared spectra of yttrium naphtenate
pyrolyzed at various temperatures for
20 ~ 30 min. in At and air flow.
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Fig. 6 X-ray diffraction patterns of yttrium
laurate pyrolyzed at various temperatures
for 20 ~ 30 min. in Ar and air flow.
(©Y,03)

air 400%

M\‘“’O—Q—\—qMAW
tl‘j\z\:\
/__//\_\\____/ﬁ\_fﬁ\ 550

°.550 o

_/\JMA
‘MJ\_A

5020 3

° 700
26 (CuKa,)/o

Fig. 7 X-ray diffraction patterns of yttrium
naphtenate pyrolyzed at various tempera-
tures for 20 ~ 30 min. in Ar and air flow.
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Table 3 Thermal decomposition temperatures in Ar and air flow for
Y-laurate and Y-naphthenate obtained by thermal, IR, XRD analyses.

Starting temp. CC)

Finished temp. (°C)

Reagent Atmos-
phere  Tpermal IR XRD  Thermal IR XRD

Ar 300 350 400 480 450 -
Y-laurate

air 300 350 400 380 400 -

Ar 380 400 400 480 500 —
Y-naphthenate

air 380 400 450 440 450 —
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