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The thermal decomposition process of bis(isothiocyanato)-
bis(pyridine)cobalt (II)
by Ichiji KONDO, Ryuji SATO and Yukio WATANABE

The thermal decomposition process of Co (NCS).py. was investigated by thermal analysis, X-
ray analysis, and spectrophotometry. A blue substance (amorphous state) was obtained by
heating Co (NCS),py, at 200°C for 30 min. After cooling, the substancc was converted into a
brown substance (a mixture of Co (NCS),py; and Co (SCN),) by heating it again at about 55°C

for 8 hr. The thermal decomposition processes were discussed.
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Fig. 1 TG-DTA curves of Co (NCS),py. complex. , in nitrogen gas;
--------- in vacuum. the ordinate (Endo.) indicates an endothermic

reaction.
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DEHBF DL 55°C T h T BREAKIGNRE BN A, TALBO BB TIIGE
BWTA—=TH 7o FLT, BOFERY (1) RS LI MBS TS LI L VELR
TCEG R R (A > TG-DTA JiELERIL, fheo D Co(NCS).py: 0 TG-DTA s
RE =V E—F LI,

Weight Loss(%5)

| ' { : 1

100 200 300 400

Temp., °C
Fig. 2 TG-DTA curves of product (I). , in nitrogen gas;
--------- , in vacuum.  the ordinate (Endo.) indicates an
endothermic reaction.
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(a) Co(NCS),py. complex. (b) Co(SCN).
Tig. 3 X-ray diffraction pattern.
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(150°C) TR Y o vRIEAHEE D, Co(SCN): D ZpnAK L7zo

= O REES, Co(NCS).py: #fhnLZedhd TG-DTA FIEHRO LD L% 25°C &
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Fig. 4 DSC curves of Co (NCS) ;py, complex.

, in nitrogen gas; -------e- , in vacuum.
the ordinate (Endo.) indicates an endothermic reaction
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Fig. 5 DSC curves of product (I) in nitrogen gas.
, PY/2C0=0.36 mol/mol; .«--ereee , PY/2Co=0.87 mol/mol
the ordinate (Endo.) indicates an endothermic reaction
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Fig. 6 DSC curves of Co (NCS).py. complex

and product (I) in vacuum.
, Co (NCS).py. complex; «reese-ee , product (I).
the ordinate (Endo.) indicates an endothermic reaction
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Fig. 7 Reclations of 4H (Kcal mol-?) vs. py/2 Co mol ratio
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Fig. 8 Diffusion reflection spectra.

—, Co(NCS).py: complex;----, Co(NCS):py: complex.
—-=. product(11); —-—Co(SCN),,
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Fig. 9. Electronic absorption spectra.

...... » Co(NCS).py: complex;

.product( 1),
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Fig. 10 Diffusion reflection spectra of mixtures (Co (SCN), and Co (NCS).py) of different

molar ratio [M].

) Co (SCN),
[M] s defined a5 [M]= 5 (501[\'):) 4(_ — ()1\-,](:5)21))'2] (mol/mol)
—@—, [M]=000; —O—, [M]=0.10; —--~, [M]=053;

e, [M]=0476; — . —, [M]=097; __—, [M]=100.



61

Transmittance
.
Transmittance

| SSJ!I lllggl :6(1)0

2300 2000 900 600 2300 900
Wave number, cm~? Wave number, cm-!
(@) Co (NCS),py, complex (b) product (I)

Tig. 11 IR spectra.

Co(NCS):py:gaflid IR A7 F AFIEHE R Clark™ BOFRE—F Ui,

Fig. 11 ¥ ONT Fig. 12 0 547 VEEHED 800 an-' B350 C-S MgGiRH SR clL,
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Fig. 12 IR spectra.

vacuum —2py

. —2py N . . (¢) V
CO(NCS):py,——*CO(NCS)gp)'gép(roduct( I J——Decomp. prod, CO(SCN)g
Liq.)

let cool )
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Product (1) —a—“‘Product( )
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Fig. 13 Thermal decomposition process of Co (NCS).py. complex.
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