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Pyrolysis of Copper Organic Acid Salts

Hiroshi Y okota*, Toshiya Kumagai**, Susumu Mizuta**

Pyrolyses of copper organic acid salts, i.e., caprylate, laurate, stearate and naphthenate,
were studied in the temperature range of 25 ~ 850°C in Ar or air flow by thermogravimetry
(TG) — differential thermal analysis (DTA), infrared and X-ray analyses. Decomposition
reaction of the salts followed by evaporation of the organic products were found to take
place in the range of 200 ~ 350°C in Ar, where the solid product was metal copper.

In the case of an air atmosphere, decomposition reaction with combustion of the
organic products and simultaneous oxidation of metal copper were found to take place.

On the final stage in air, retardation of the pyrolysis with a large tailing of weight
decrease curve was found, which was considered to be caused by a formation of dense layer
of copper oxide on the surface of the specimen. During the pyrolysis process solid products
were metal copper, cuprous and cupric oxides. Final product heated up to 850°C was found

to be cupric oxide.
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Table 1 Starting material.
Reagent Suppher Grade Stare
L. - ; R
(()ppu (11 caprylate monohydrate Soekawa Chemical Co Chemical Powder
Copper (11) laurate Sockawa Chemical Co. Chemical  Powder
Copper (I1) stearste Soekawu ChemuwatCo Chemical Powder
Copper (ID) naphthenate Nakarai Chemical Co Chemicat Solution
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Table 2 Content of copper for starting material.

Metal content (wt % )
Reagent Motecular weight : -

1 2% Jeas
Cu-caprylate 367.97 P13 17.0 15.8
Cu-laurate 462.17 i1 147 138
Cu-stearate 630.49 oo 109 Co1e
Cu-naphthenate 463-664 (102 5.4 53

H
* Atomic weight of Cu/Molecular weight of Cu- organic acid salts

** Calculated trom chelatometry.
*** Calculated from weight changes between starting materials and residues.
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Fig. 1 TG-DTA curves of pyrolyses for some
copper organic acid salts in Ar flow at
heating rate of 100°C/h (0.028 K/s).
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Fig. 2 TG-DTA curves of pyrolyses for copper
laurate and naphthenate in air flow at
heating rate of 100°C/h (0.028 K/s) in
comparison with those in Ar.
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Fig. 3 Infrared spectra of copper laurate and its
products pyrolized at various temperature
for 10 ~ 20 min. in Ar and air.
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Fig. 4 Infrared spectra of copper naphthenate
and its products pyrolized at various
temperatures for 10 ~ 20 min. in Ar and
air.
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Table 3 Thermal decomposition temperatures in
Ar and air for Cu-laurate and Cu-naph-
thenate obtained by thermal, IR, XRD

analyses.
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