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A newn Schiff base complex, salicylaldehydel -methioninemine monohydrate cobalt
(II), Co(samet) - H20, was synthesized and its themodecomposition kineticsw as investi-
gated under non-isothemal condition TG andD T G curves indicate that the complex decom-

posed in two steps
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Kinetics of the wo stepsw as calculated by the combination of A char differential and Coats
Redfern integral methods K inetic equationsof step (1) and (2) can be expressed regpectively

Co(saimet) - H:O

as follow s
do/dt=A- € (1 O)[- In(1- &) ]
do/dt=A - € (1 ®’[(1- o) * 1]
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1 Introduction

Cobalt (II) complexesof Schiff bases have been extensively investigated for their signif-
icance asmodels of natural dioxygen carriers, and for their potential application in oxygen
seperation and storage, catalytic oxidation, and anti-cancer medicine Recently, attempts
have been gecially made to exploit analagous complexes derived from amino acids !* ol ing to
their being promising for the understanding of metal-protein binding in biological systans
A s themal agpects are essential to complexes, the themmodecomposition process of Co (sal-
met) - H:0 was studied in this paper by TGDTG technique, and the correponding non-
iothemal kineticsw as discussed
2 Exper mental
2 1 Synthesis and Characterization of Co (saimet) - H:0

Q 75 g of L methioninew as disolved in 30mlof 1 1 (v A/) EtOH-H:O lution To
thiswas added Q 52m| of salicylaldehyde dislved in 10m | of EtOH. L et the reaction pro-
ceed for 2 hrson a50 w ater-bath w hile stirring Then a olution of 1 25 g of Co (A ¢)2-
4H0 in 20m | of boiling w ater w as added dropw ise to the above Schiff base olution under 1
GPa of N2 The brown-yellow precipitate was filtered while kept wam an hour later,
washed w ith EtOH and H:0, and dried in a vacuum dessicator. Yield, 85 5%.

A nalysis of the lid product, Found Wt %): C 43 58,H 4 66,N 4 20,Co 17 86; Cal-
cd Wt %): C 43 90,H 4 57,N 4 27,Co 17 88

M ajor IR bands of the complex: w=n1636 9, - 01195 3, wo- 0473 6, wo-n= 335 1
an
2 2 Themogravimetric A nalysis

TG and DTG curves of the complex were obtained on a Perkin-Elmer T GS-2 themo-
gravimeter. The heating ratew asprogranmed to be 10 /minw ith the protecting stream of
Nz flow ing at 40m|/min
3 Reaultsand D iscussion
3 1 Themal D ecomposition Process

1004
The TG and DTG curves of the complex
are shown in Fig 1, which indicate that the « brC

complex decomposed in wo steps The first 3501

w eight-loss stage has an decomposition tem-

perature range of 142 175 , with aweight 0 ] i
lossof 5 67%, which correponds to the loss 0 0 oL Q3 70 e

of amolecule of water (calcd 5 49%). The

second stage show s the continuous weight Fig 1 TG andDTG curvesof Co (samet) - HO
loss between 175 and 820 , and only 20 88% of the original sanplew as left W ith its cal-
culated w eight percentage of 22 80%, CoO is supposed to be the final product T he above
decomposition process is thus suggested as
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The fact that thew ater molecule lost at quite a high tenperature suggests that the H:0

Co(samet)- H:0

coordinated w ith themetal ion This conclusion is favored by the four-coordinate feature of
cobalt (II) “and helps to deduce the structure of the complex as with N, O, O of the

Schiff base ligand 8hd O of thew ater as its four coordinate atom's, regpectively.
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3 2Non-Isonthemal Kinetics
On the basis of 19 kinetic functions in both differential and integral forms commonly
used in recent review s, non-isthemal kinetics of the wo stepswas investigated using
A char differential method!” and Coats-Redfern integral method'®.
Table 1 Data for Step (1) of Thermodecanposition of Co (salmet) - H0
Obtained fran TG and DTG Curves

No [ Ti(K) (do/dt)i(s
1 Q 1716 428 Q 1062
2 Q 2525 431 Q 1592
3 Q 3416 433 Q 1796
4 Q 4241 435 Q 2062
5 Q 5214 437 Q 2450
6 Q 6188 439 Q 2246
7 Q 7310 441 Q 1837
8 Q 7921 443 Q 1543
9 Q 9472 446 Q 1013

Table 2 Data for Step (2) of Thermodecanposition of Co (salmet) - H:0
Obtained fran TGandDTG Curves

Na [ Ti(K) (do/dt)i(s
1 Q 3160 583 Q 0454
2 Q 3661 585 Q 0517
3 Q 4190 587 Q 0581
4 Q 4751 589 Q 0599
5 Q 5276 591 Q 0594
6 Q 5798 593 Q 0574
7 Q 6382 595 Q 0524
8 Q 6762 597 Q 0434
9 Q 7178 599 Q 0361
10 Q 7566 601 Q 0318

The original kinetic data for step (1) and (2) obtained from the TG andD TG curves are
listed in Table 1 and 2, regectively, inwhich Tiis the teanperature at any point i on the TG
and DTG curves, o is the correponding decomposition rate

(do/dt)i= B(dW /dT)i/W o- W) inwhich (dv /dT)i is the height of the peak in the
DTG curve, B is the heating rate and, W o and W = are the initial and final weight of that
stage, regpectively. Calculated kinetic parameters (E, A) and correlation coefficients (r) of
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step (1) and (2) are listed in Table 3 and 4
Table 3 Results of Analysisof theData for Step (1) in Table 1 by Achar
D ifferential M ethod and Coats-Redfern Integral M ethod
function integral method differential method
No E (kJ/mol) I (s b [r] E (kJ/mol) M (s Y Ir |

1 294 98 78 01 Q 9846 150 09 39 46 Q 8094
2 338 05 89 56 Q 9922 233 83 62 25 Q 9447
3 357 21 93 48 Q 9948 271 86 71 39 Q 9712
4 396 89 104 71 Q 9978 342 67 91 22 Q 9902
5 261 29 66 12 Q 9805 102 36 2371 Q 6856
6 538 50 144 66 Q 9941 555 09 150 69 Q 9858
7 227 59 6Q 39 Q 9979 211 40 57 39 Q 9806
8 149 31 38 52 Q 9979 133 11 35 55 Q 9614
9 110 16 27. 50 Q 9979 93 97 24 54 Q 9334
10 71 02 16 34 Q 9977 54 83 13 42 Q 8486
11 51 45 1Q 65 Q 9976 35 26 1777 Q 7276
12 180 34 46 22 Q 9957 105 19 26 97 Q 9222
13 194 81 49 95 Q 9977 140 59 36 48 Q 9675
14 143 86 36 44 Q 9838 - 102 - 207 Q 0123
15 68 29 15 28 Q 9820 - 76 59 - 2319 Q 7341
16 43 11 8 01 Q 9799 - 101 77 - 30 39 Q 8364
17 30 52 4 26 Q 9775 - 114 37 - 34 09 Q 8706
18 356 28 96 83 Q 9775 423 82 116 87 Q 9582
19 98 95 24 96 Q 8954 317 61 86 44 Q 9694

Table 4 Results of Analysis of theData for Step (2) in Table 2 by Achar

D ifferential M ethod and Coats-Redfern Integral M ethod
function integral method differential method
No. E (kJ/mol) InA (s 1) [r] E (kJ/mol) InA (s 9 Ir |

1 272 04 51 62 Q 9868 74 44 12 15 Q 5784
2 312 78 59 59 Q 9906 146 71 26 53 Q 8266
3 329 41 61 59 Q 9919 176 18 31 16 Q 8763
4 363 09 68 72 Q 9942 232 39 42 87 Q 9305
5 237 35 41 94 Q 9846 25 38 - Q45 Q 2432
6 475 53 92 04 Q 9981 401 06 7799 Q 9827
7 203 38 38 41 Q 9963 102 15 18 58 Q 8371
8 132 31 23 62 Q 9961 31 08 381 Q 4535
9 96 77 16 13 Q 9959 - 4 46 - 365 Q 0763
10 61 23 8 50 Q 9955 - 40 01 - 11 24 Q 5852
11 43 46 4 56 Q 9949 - 57. 76 - 1511 Q 7304
12 164 26 29 35 Q 9922 17 82 Q 33 Q 232
13 176 63 31 60 Q 9938 45 93 577 Q 5375
14 131 09 22 89 Q 9858 - 66 51 - 16 54 Q 6261
15 60 63 8 13 Q 9834 - 136 98 - 3123 Q 8857
16 37 14 2 97 Q 9803 - 16Q 47 - 363 Q 9205
17 25 39 Q 26 Q 9764 - 172 21 - 38 92 Q 9333
18 299 76 58 84 Q 9997 270 81 53 69 Q 9826
19 74 49 11 89 Q 9937 186 48 35 44 Q 9536
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The results obtained from the two different methods are approximately the sanew hen
based on functionNo. 7 for step (1) and functionNo. 18 for step (2), which correspond to
themechanisn sof nucleation and grow th (n= 1) and second order chamical reaction, respec-
tively. T he kinetic equations are expressed as follow s

step (1): do/dt=A- € " (1- ) [- In(1- O]

step (2): do/dt=A - € FT(1- W[ (1- o) - 1]
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