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Pyrolysis of the Mixture of Yttrium, Barium and Copper Organic Acid Salts

Toshiya Kumagai, Hiroshi Yokota* Susumu Mizuta

Pyrolyses in Ar and air for the mixture of Y-, Ba-, and Cu- naphthenates or laurates
with the molar ratio, Y:Ba:Cu = 1:2:3, and subsequent solid state reactions among the
solid products Y;03, BaCO3 and CuO were studied by thermogravimetry (TG), differential
thermal analysis (DTA), infrared (IR) and X-ray diffraction (XRD) analyses.

(1) In the mixture of Y-, Ba- and Cu-naphthenates, each constituent naphthenate was
independently pyrolyzed boh in Ar and air and no particular mixing effects among them
were observed.

(2) In the mixture of Y-, Ba- and Cu-laurates, mutual interactions or special mixing effects
among the constituent laurates were found: (i) Main pyrolysis processes of Ba-laurate
and Y-laurate simultaneously occurred both in Ar and air, (ii) Pyrolysis of Cu-laurate
takes place prior to that of Ba-laurate in air, thus, a dense layer of CuO formed on the
surface of the specimen depressed total completion of the pyrolysis on the final stage.

(3) Further heating the solid product mixture (Y,0;, BaCO; and CuO) up to 900°C
yielded YBa, Cus3 04-8, where a slight amount of Y,Cu, 05 was observed below 800°C.
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TG-DTA curve of pyrolysis for the mix-
ture of Y-, Ba- and Cu-naphthenates
(Y:Ba:Cu=1:2:3, denoted as YBC) in Ar
flow at a heating rate of IOOOC/h, com-
pared with that for each constituent
naphtenate.
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Fig. 2 TG-DTA curve of pyrolysis for the mix-
ture of Y-, Ba- and Cu-laurates (Y: Ba:Cu=
1:2:3, denoted as YBC) in Ar flow at
a heating rate of IOOOC/h, compared with
that for each constituent laurate.
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Fig. 3 TG-DTA curve of pyrolysis for the mix-
ture Y-, Ba- and Cu-naphthenates (Y:Ba:
Cu=1:2:3, denoted as YBC) in air flow at
a heating rate of IOOOC/h, compared with
that for each constituent naphthenate.
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Fig. 4 TG-DTA curve of pyrolysis for the mix-
ture of Y-, Ba- and Cu-laurates (Y:Ba:
Cu=1:2:3, denoted as YBC) in air flow at
a heating rate of 100°C/h compared with
that for each constituent laurate.
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Fig. 5 TG-DTA curves of pyrolyses for three
binary systems of (Ba-Cu), (Y-Cu) and
(Y-Ba) laurates in air flow at a heating
rate of 100°C/h (Ba:Cu=2:3, Y:Cu=1:3
and y:Ba=1:2, denoted as BC, YC and
YB, respectively).
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Fig. 6 Infrared spectra of the mixture of Y, Ba
and Cu laurates (Y:Ba:Cu=1:2:3) and its
products heated at various tempeatures
for about 20 min and at 800°C for 1-5 h
in air.
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Fig. 7 X-ray diffraction patterns (CuKa) of the
mixture of Y, Ba and Cu laurates (Y:Ba:
Cu=1:2:3) heated at various temperatures
for about 20 min and at 800, 900°C for
1—5 h in air: (&) Cu; (&) CuO; (0) BaCOj3;
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