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NOTE

Thermal Decomposition Kinetics of Samarium(III)
Isothiocyanate Complexes with Schiff Base Ligands

KISHOR ARORA* and BRUESH KUMAR SHARMA
Department of Chemistry
Government Post-Graduate College
Morena-476 001, India

Parameters related to thermal decomposition kinetics, viz., E*, A and
AS* are computed on the basis of thermal decomposition data of the
complexes of samarium(IIl) isothiocyanate with Schiff base ligands, viz.,
4-[N-(cinnamalidene) amino] antipyrine (CAAP) and 4-[N(furfural)
amino] antipyrine (FFAAP), using three different methods and it was
inferred that the values of E* are sufficiently high and positive while values
of AS™ are negative.

Thermogravimetric analytical studies of lanthanide(III) metal complexes were
of great interest for many workers in the past' . Thermal decomposition kinetics
parameters, viz., E*, A and AS* were also computed for transition metal
complexes“ and of thorium(IV) and dioxouranium(VI) complexcs5'9. Continuing
with the studies, the authors wish to report thermal decomposition kinetics
parameters for two representative complexes Sm(NCS);(CAAP); and
Sm(NCS);(FFAAP);. (CAAP = 4[N-(cinnamalidene) amino] antipyrine and
FFAAP = 4[N-furfural) amino] antipyrine.

The complexes [Sm(NCS);(CAAP);] and [Sm(NCS);(FFAAP);] were
prepared by reported method'® TGA of these complexes were recorded on Santon
Red-Craft thermobalance model TG-750 at heating rate 10% min and these TGA
curves were used to draw the rate of loss of mass vs. temperature (DTG) curves
for these complexes. The decomposition data for the complexes is presented in
Table-1.

Three different methods, Freeman-Carroll"! (FC), Coats-Redfern'? (CR) and
Horowitz-Mctzger13 (HM), were used to evaluate kinetic parameters from these
TGA traces mentioned in Table-1.
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AS* value for each of the reactions is obtained from the following equation:
AS* =R In {Ah/KTs}

where all the symbols have usual meanings.

The kinetic parameters obtained employing Coats-Redfern, Horowitz-Metzger
and Freeman-Carroll equations are summarized in Table-2. On application of
these equations to our present thermal decomposition data, it was inferred that
all the reactions mentioned in Table-1 are of order unity. The values of E* Aand
AS* are appreciable and E* values are sufficiently high and positive while AS*
have negative values; these are comparable with other observations*®. These
complexes show similar type of thermal behaviour as shown by the E* and A
values for each reaction. Horowitz-Metzger method gives reasonably good results
but it is less accurate mathematically than integral methods. Coats-Redfern
method seems to be more accurate but it is a considerably time-consuming
method.

TABLE-1
THERMAL DECOMPOSITION DATA FOR SAMARIUM(III) THIOCYANATE COM-
PLEXES WITH 4-[N(CINNAMALIDENE) AMINO] ANTIPYRINE (CAAP) AND
4-[N(FURFURAL) AMINO] ANTIPYRINE (FFAAP)

Stage of Peak Temperature

Complexes Decomposition Reaction Temperature ~ Range in
inDTG (°C) DTG (°C)

Sm(NCS)3(CAAP); I Stage Sm(NCS)3(CAAP); 240 215-300
— Sm(NCS)3(CAAP),
11 stage Sm(NCS)3(CAAP), 390 350460
— Sm(NCS)3(CAAP)
11 stage Sm(NCS)3(CAAP) 500 480-540
— Sm(NCS);
IV stage Sm(NCS)3 — Sm,0;3 730 ca. 810
Sm(NCS)3(FFAAP);  Ist stage Sm(NCS)3(FFAAP)3 240 215-305
— Sm(NCS);(FFAAP)
11 stage Sm(NCS)3(FFAAP) 400 350-465
— Sm(NCS);

I stage Sm(NCS); — Smy03 620 560-680
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TABLE-2
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KINETIC PARAMETERS OF COMPLEXES OBTAINED USING EQUATIONS OF
FREEMAN-CARROLL, COATS-REDFERN AND HOROWTZ-METZGER

Parameters
Complex Deco;::;smon quation E* A s*
kI mot™! 7 k! mol™!

Sm(NCS)3(CAAP);  Istage FC 20.66 — —
11 stage CR 19.66  406x10* -154.87
HM 2267  409x10* -157.78

11 stage FC 26.23 — —
CR 2422 190x10* -165.20
HM 2532 205x10* -167.28

11 stage FC 18.42 —_ —
CR 1436  688x10° -13745
HM 1763 650x10° -139.05

IV stage FC 37.50 — —
CR 3387  760x10° -139.77
HM 3578 787x10° -142.72

Sm(NCS)3(FFAAP);  Istage FC 24.73 — —
CR 2277 470x10* -153.66
HM 2675  5.10x10* -155.10

II stage FC 9.81 —_ —_
CR 718  541x10° -137.59
HM 818 514 x10° -139.50

111 stage FC 16.05 — —
CR 1455  454x10° -142.69
HM 1515  495x10° -145.59
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