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Abstract: The thermal dehydration and decomposition kinetics of CH,(CO0),Cu +2H,0 were investigated using the
non-isothermal method by thermogravimetry (TG) technique in N,. The iterative iso-conversional methods were
applied to calculate the activation energy E, of dehydration and decomposition, and the most probable mechanism
function G(a) was determined by means of the master plots method. The pre-exponential factor A was obtained on the
basis of E, and G (). Kinetic parameters (F, and InA) of dehydration were given as: £,=139.79 kJ -mol™, In(4/s™")=
47.38. The mechanism function of the dehydration was G (a)=[-In(1-a)]**, and the decomposition of CH,(COO),Cu
proceeds to completion by two distinct reactions. These two reactions overlap in the transition process (0.45<a<0.65).
Kinetic parameters (E, and InA )of the first reaction of decomposition were: E,=201.15 kJ -mol™, In(4/s™)=52.29, and
the mechanism function was G(a)=[1-a]®". And in the second reaction G(a)=a+(1-a)In(1-a), E,=156.74 kJ -mol™,
In(A /5™)=39.58.
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Table 2 Apparent activation energy Ea calculated by different methods

a

Dehydration £, / (kJ-mol™)

Decomposition E, / (k] -mol™)

KAS method Equation (3) KAS method Equation (3)
0.20 146.70 146.78 202.57 202.72
0.25 145.13 145.23 201.93 202.08
0.30 143.71 143.82 201.05 201.20
0.35 142.77 142.88 201.00 201.15
0.40 141.99 142.10 200.57 200.72
045 140.67 140.79 199.85 200.00
0.50 139.69 139.81 196.05 196.20
0.55 139.40 139.52 188.24 188.40
0.60 139.05 139.18 169.46 169.65
0.65 138.44 138.58 156.59 156.79
0.70 138.24 138.38 158.59 158.79
0.75 136.89 137.04 157.10 157.30
0.80 135.95 136.10 156.14 156.34
0.85 133.93 133.77 156.61 156.82
0.90 132.99 133.15 157.20 15741
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Table 3 Kinetic function G(«) used for the date analysis

No. G
1 o’

2 at+(1-a)In(1-a)

3~6  [1-(1-)", n=1/2,1/3;m=1/2,2
7 1-2/3a—(1-a)*

8 [(1+e)*-1]2

9 [(1-e)™-1]2
10~20  [-In(l-o)], n=1/4,1/3,2/5,1/2,2/3,3/4,1,3/2.2,3,4
21~25 o, n=1/4,1/3,1/2,13/2,

26 (1-a)'-1
27 (1-a)™
28 (1-0)?

2930  In(e’), n=1,2
3139 m[1-(1-ay],
(man)=(1,1/4),(1,1/3),(3,1/3),(1,1/2),(2.1/2),(1,2),(1,3).,(1,4),(1,1)
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Table 4 Results of linear curve fitting for CH,(COO),Cu-2H,0 dehydration at different heating rates
B/ (Cmin) Dehydration

Slope Intercept r In(A/s™)

2 0.6623 -52.36 0.9990 47.42

3 0.6691 -51.83 0.9995 47.29

4 0.6642 -51.69 0.9973 47.44

5 0.6651 -51.38 0.9986 47. 36

Average 0.6652 — — 47.38

F5 AEFREZET CH(COO)Cu H IR TWHIBELEMMER
Table 5 Results of linear curve fitting for CH,(COQ),Cu decomposition at different heating rates
Ist reaction of decomposition 2nd reaction of decomposition
B/ (°Comin™)
Slope Intercept r In(A/s™) Slope Intercept r In(A/s™)

2 -0.3715 -57.59 0.9977 52.28 1.02 44.35 0.9989 39.28
3 -0.370 1 -57.20 0.9980 52.29 1.06 45.85 0.9958 41.12
4 -0.3718 -56.92 0.994 8 52.30 1.04 44.205 0.9997 39.84
5 -0.3763 -56.67 0.9990 52.28 0.99 42.175 0.999 1 38.03
Average -0.3724 — — 52.29 1.03 — — 39.58
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