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The thermal decompositions of 15 solid products of reactions of chromyl chloride and 
chromyl acetate with alkylaromatics were studied by means of a derivatograph in argon and 
air atmospheres. In the case of the chromyl chloride complexes, 2CrlVO2CI 2 �9 HR (HR = 
= hydrocarbon molecule), the formation of Cr203CI 2 was observed as a labile intermediate 
in the inert atmosphere, while in air the abrupt decomposition of the complexes leads to 
Cr203 as a residue. The decompositions of monochromium(IV) hydroxoacetate and di- 
chromium(IV) hydroxoacetate proceed through the intermediate Cr203(CO 3) both in 
argon and in air atmospheres. Characteristic temperatures are discussed and the activation 
energies E a of the particular steps of thermal decompositions were calculated in all cases. 

The thermal properties of compounds may provide useful information on the 
physicochemical properties. Moreover, the properties of almost any type of substance 
can be investigated by thermogravimetric analysis techniques. For this type of in- 
vestigations, among other, numerous groups of metal chelates, mainly chelates of 
d- and f-elements, have been used [1 -6 ] .  A complex thermal study may yield informa- 
t i0n on the stages of chemical processes in a complex system. 

The physicochemical properties of some chromium(IV) complexes have been the 
subject of our investigations for several years [7 -9 ] .  Whereas, a large number of 
studies have been devoted to the thermal analysis of chromium(l l  I) and chromium(V I) 
compounds [4 -6 ] ,  there are vir tual ly,no reports concerning the thermal behaviour 
of chromium(IV) compounds. 

In this paper, 15 chromium(IV)-containing solid products of the reactions of 
chromyl chloride, CRO2CI2, and chromyl acetate, CrO2(CH3CO0)2), wi th alkyl- 
aromatics have been investigated by thermal analysis. Chromyl chloride reacts wi th 
alkylaromatics such as toluene, ethylbenzene, n-propyl- and isopropylbenzene, 
diphenyl- and triphenylmethane to yield compounds 2 CrO2CI 2 �9 H R (I) (H R = alkyl- 
aromatic), while wi th the same hydrocarbons chromyl acetate forms mono- 
chromium(IV) hydroxoacetate, Cr(OH)2(CH3COO) 2 ( l l ) ,  or dichromium(IV) 
hydroxoacetate, Cr202 (OH)4(CH3COO)2 (111), depending on the method of prepara- 
t ion [7, 8], but containing no hydrocarbon molecule. 
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CI CI 
\ /  
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\ / 

O -  C r - - O H  OCOCH3 / \ 
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CH3OCO--Cr--O--O--Cr--OCOCH 3 

I I 
OH OH 

III 

All these compounds were studied magnetochemically, as well as by I R and UV-VIS 
spectroscopy [7 -9 ] .  

The thermal decompositions of some pure hydrocarbons and of the metal salts of 
monocarboxylic acids have been carried out by several workers [10-15] .  it is well 
known that the pyrolysis of metal salts of simple aliphatic acids leads to symmetrical 
aliphatic ketones. However, it appears from the pyrolysis that various compounds, 
simple or complex, are generated besides the main decomposition products. No data 
concerning the thermal decomposition of metal complexes with alkylaromatics are 
available in the literature. The present paper described for the first time the thermal 
decomposition processes of the above chromium(IV) complexes in inert and air 
atmospheres. 

Experimental 

All the compounds studied were synthetized by the method described in [8]. 
Simultaneous TG/DTG/DTA curves were obta inedwi th a Paul ik-Paul ik-Erdey 

OD-102 thermobalance, in air and argon atmosphere. The sample weight was main- 
tained as nearly constant as possible (approximately 100 mg). The thermal curves were 
obtained using a programmed heating rate of 5 deg/min, and were observed in the 
temperature range of 293-1073 K. .The thermal decomposition products corre- 
sponding to the discrete TG plateau regions were isolated. The starting compounds 
and the final products were characterized via the methods of elemental analysis. 

The activation energies of the particular steps of decompositions of the compounds 
studied were calculated from the Kissinger [16] equation: 

Ea d~ -Ea /RT  m 
= k  " e  

R T  2 
m 

where E a is the activation energy, �9 = dT /d t ,  T m is the DTA peak temperature, 
and k is a coefficient. This was simplified by Piloyan et al. [17] as follows 
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E~ 
In AT = C - - -  

R T  

where C is a constant. 
All the calculated values, together with the formulas of the complexes studied, 

are collected in Tables 1-3. 

Results and discussion 

In the following discussion the results relating to the thermal behaviour (weight 
loss percentages, decomposition temperatures) and the activation energies of the 
particular steps of decompositions of a total of 15 chromium(IV) compounds in inert 
and air atmospheres are given. 

Chromyl  chloride reaction products 

Representative TG/DTA curves for the chromyl chloride-n-propylbenzene reaction 
product in argon and air atmospheres are presented in Fig. 1. Upon heating in argon 
atmosphere, chromyl chloride complexes lose two molecules of HCI in two steps. 
The DTA curve displays two exotherms, with T m = 338 and 387 K, respectively 
(see Table 1). The theoretical weight loss of each HCI molecule is 8.48%, but the TG 
curve shows 17.35% instead of the 16.96% expected for the two steps. This is ob- 
viously due to the later decomposition of the involved molecules, and all the decom- 
position products have not left before the beginning of evolution of the ketone mole- 
cule in the following reaction: 

CI 
I 

O - -  C r ~ O  CL CI 0 

/ S75-TZSK I I il 
P h - - C - - C 2 H  5 C r - - O - - C r  + P h - - C - - C z H  5 

\ ti It 
O - -  C r ~ O  0 O 

I Cr203Clz 
Ct 

Freeman and his coworkers [18, 19] have demonstrated that if the chromyl chlor ide- 
alkane adduct is not isolated, but decomposed under reductive hydrolytic conditions, 
good to excellent yields of aldehydes and ketones are obtained. The DTA curve shows 
the process to be endothermic in the temperature range 575-728 K. The theoretical 
level of Cr20 3 is 35.37%, whereas the content found from the TG curve is 51.53% at 
750 K. This is due to the Cr/VO3cI2 molecule, which is stable up to 873 K (the theo- 
retical value of its content is 51.87%, and the sharp exotherm with T m = 880 K shows 
its decomposition to Cr20 3 and CI 2. 

The general features of the thermal decompositions of all the chromyl chloride 
products in dynamic air atmosphere are seen to be very similar. The decomposition 
of 2 CrlVO2CI2 �9 HR molecules is not a single process, but consists of the superposi- 
tion of several exothermic processes, indicated by two regions of overlapping exo- 
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m 

m 

6 c -  / ~ I 
##~�9 / 

is % / \ / 

,I 

l 
298 473 673 

Fig. 1 Thermal curves for 2CrlVO2CI 2 �9 nP; 

DTA 

t 

TG 
�9 . . . . .  p . . . . . . . .  d . . . . . . . .  

873 1073 
Tempera ture~K 

argon atmosphere, -- -- -- air atmosphere 

thermic peaks in the D T A  curves, also given in Table 1. The  first decomposition stage 
occurs in the range 2 9 3 - 4 5 0  K and the D T A  curve shows two overlapping peaks for 
the evolution of the two HCI molecules, as follows: 

c~, /o 
O-- C r - -  OH / 

P h - -  C - - R  

~0-- Cr -- OH /\ 
CI C! 

CI 
I 

O - - C r = O  
/ 

--O2/-HC__L .=. P h -  - C - - R  I H C  ~ 

293-370K ~O--  Cr - - O H  370-450K -b 

/ X  
CI CI 

C| 
I 

O - -  Cr ~ 0  / 
__.=. Ph--~--R 

O--Cr ~0 
I 
C! 

The sample weights in this mass loss step correspond almost exactly to the com- 
position 

CI 

t 
O--Cr =0 
/ 

Pn-- C --H 
\ 
O--~r ~0 

CI 
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in the case of the toluene product, but the content is a l itt le smaller than the theo- 
retical value. The intermediate is stable in the temperature range 450-580 K and 
decomposes abruptly at 665 K, with a weight loss of 43.92%. These exothermic 
processes are due to the oxidation reactions of the organic part of the molecules 
studied, leading to CO 2, H20 and CI 2 products. The final product of these reactions 
is Cr203 and the mass of the samples attains the corresponding value at about 730 K. 

Chromium(I V) hydroxoacetates 

The thermal curves of monochromium(IV) hydroxoacetate in argon and air atmos- 
pheres are shown in Fig. 2. 

Exo 

I I t "-~ 

6~ V \ .... - -'--'-'...,..,v',.--.*.- .... 

E E L- tit1.. ........ TG 
8~ [ ] I . . . . . . . . . . .  T . . . . . . . .  

298 473 673 873 1073 

Temperature, K 

Fig. 2 Thermal curves for Cr(OH)2(CH3COO);.; - -  argon atmosphere, - - - -  a i r  a t m o s p h e r e  

The shape of the DTA in the inert atmosphere is very similar to those obtained for 
the chromyl chloride products. Chromium(IV) hydroxoacetate, Cr(OH)2(CH3COO)2, 
loses half a water molecule at about 330 K, becoming dimeric in the reaction: 

- H20 
2 Cr(OH)2(CH3COO) 2 . . . .  -~ Cr20(OH)2(CH3COO)4 

The intermediate, Cr20(OH)2(CH3COO)4, decomposes rapidly in the second exo- 
therm to give Cr203(CH3COO) 2, The weight loss of about 29% corresponds to 
two acetic acid molecules and the activation energy due to this process is about 

J. Thermal Anal. 29, 1984 



T
ab

le
 2

 
R

es
ul

ts
 o

f 
th

er
m

al
 a

na
ly

si
s 

of
 c

h
ro

m
yl

 a
ce

ta
te

 p
ro

du
ct

s 
in

 a
rg

on
 a

nd
 a

ir
 a

tm
os

ph
er

es
 (

m
o

n
o

ch
ro

m
iu

m
(I

V
) 

hy
dr

ox
oa

ce
ta

te
) 

o~
 

C
O

 

C
o

m
p

o
u

n
d

 
R

an
ge

 o
f 

D
T

A
 p

ea
k 

A
ct

iv
a

ti
o

n
 

W
ei

gh
t 

lo
ss

, %
 

C
o

m
p

o
si

ti
o

n
 

A
tm

os
ph

er
e 

en
er

gy
, 

o
f 

re
si

du
e 

C
r(

O
H

)2
(C

H
3C

O
O

) 
2 

te
m

p.
, 

K
 

te
m

p
.,

 K
 

kJ
/m

o
l 

O
bs

er
ve

d 
T

he
or

et
ic

al
 

o'J
 

O
 

z
- 

o~
 

1.
 

F
ro

m
 t

ol
ue

ne
 r

ea
ct

io
n 

30
3-

-3
73

 
33

3 
47

 
7

3
3

 
8.

82
 

3
7

3
-5

8
3

 
49

8 
10

2 
28

.6
9 

29
.4

1 
58

5-
-7

80
 

69
3 

18
7 

14
.5

4 
14

.2
2 

47
.3

4 
48

.0
4 

30
3-

-4
73

 
34

0 
48

 
8.

25
 

8.
82

 
4

7
3

-5
7

5
 

53
8 

13
0 

15
.9

9 
--

 
5

7
5

--
6

7
0

 
64

8 
19

1 
9.

55
 

--
 

67
0-

-7
55

 
69

8 
19

6 
25

.7
4 

- 
40

.4
4 

37
.2

4 

C
r2

03
(C

O
3)

 

C
r2

0
3

 

~>
 

A
rg

on
 

00
 

~>
 

~0
 

-4
 

m
 

A
ir

 
< m

 
r -I

 

2.
 

F
ro

m
 e

th
yl

be
nz

en
e 

re
ac

tio
n 

30
0-

-3
70

 
33

0 
48

 
8

~
2

 
8.

82
 

37
0-

-5
85

 
49

7 
10

3 
28

.1
8 

29
.4

1 
5

8
5

-7
8

0
 

69
0 

18
9 

13
.2

6 
14

.2
2 

48
.8

3 
48

.0
4 

3
0

0
-4

7
5

 
33

8 
4

6
 

6.
99

 
8.

82
 

4
7

5
-5

7
3

 
53

5 
12

7 
17

.6
2 

- 
5

7
3

-6
7

0
 

64
5 

18
9 

10
.1

2 
- 

6
7

0
-7

5
0

 
69

8 
19

4 
23

.3
4 

- 
36

.8
2 

37
.2

4 

C
r2

03
(C

O
3)

 

C
r2

0
3

 

~>
 

-4
 

A
rg

on
 

z ~ 09
 

O
 

"1
1 o -r
 

A
ir

 
~)

 

3.
 

F
ro

m
 n

-1
0r

op
yl

be
nz

en
e 

re
ac

tio
n 

30
0-

-3
70

 
33

4 
46

 
7.

72
 

8.
82

 
3

7
0

-5
8

0
 

49
5 

10
1 

28
.1

0 
29

.4
1 

5
8

0
--

7
8

0
 

69
0 

18
5 

13
.0

8 
14

.2
2 

50
.5

7 
48

.0
4 

3
0

0
--

4
7

3
 

34
2 

45
 

7.
83

 
8.

82
 

4
7

3
--

5
8

0
 

54
0 

12
9 

16
,7

5 
- 

58
0-

-6
70

 
64

8 
19

3 
9.

34
 

--
 

67
0-

-7
60

 
69

8 
19

5 
26

.8
2 

- 
39

.2
3 

37
.2

4 

C
r2

0
3

(C
0

3
) 

C
r2

0
3

 

A
rg

on
 

A
ir

 

< r O
 

"O
 

t-
 

in
 

X
 

m
 

c/
} 



r 

4.
 

F
ro

m
 i

so
-p

ro
py

lb
en

ze
ne

 
re

ac
tio

n 

5.
 

F
ro

m
 d

ip
he

ny
lm

et
ha

ne
 

re
ac

tio
n 

6.
 

F
ro

m
 t

ri
ph

en
yl

m
et

ha
ne

 
re

ac
tio

n 

3
0

0
-3

6
5

 
3

7
0

-5
8

5
 

5
8

5
-7

8
0

 

33
0 

49
5 

69
2 

47
 

10
0 

t8
9

 

10
.5

2 
30

.5
2 

13
.0

8 
48

.1
5 

8.
82

 
29

.4
1 

14
.2

2 
48

.0
4 

0
r2

0
3

(0
0

3
} 

29
8-

-4
75

 
4

7
5

--
5

8
0

 
58

0-
-6

70
 

67
0-

-7
66

 

34
0 

53
8 

64
5 

69
8 

47
 

12
7 

19
2 

19
5 

7.
92

 
15

.6
3 

10
.2

1 
25

.6
3 

40
.0

3 

8.
82

 

37
.2

4 
C

r2
0

3
 

C
r2

0
3

(C
0

 3
) 

C
r2

0
3

 

C
r2

0
3

(C
0

3
) 

30
0-

-3
70

 
3

7
0

-5
8

0
 

5
8

0
-7

7
5

 

33
5 

50
0 

69
6 

45
 

99
 

18
5 

7.
44

 
27

.2
3 

15
.8

4 
50

.0
0 

8.
82

 
29

.4
1 

14
.2

2 
48

.0
4 

2
9

8
-4

7
0

 
4

7
0

-5
8

0
 

5
8

0
-6

5
8

 
6

5
8

-7
6

0
 

3
3

8
 

53
9 

64
8 

69
8 

44
 

12
2 

19
0 

19
9 

9.
15

 
16

.8
4 

8.
53

 
27

.1
6 

38
.1

7 

8.
82

 

37
.2

4 

30
0-

-3
75

 
37

5-
-5

80
 

5
8

0
-7

7
0

 

33
5 

50
3 

69
5 

45
 

10
2 

18
9 

8.
52

 
26

.8
7 

13
.0

8 
48

.3
2 

8.
82

 
29

.4
1 

14
.2

2 
48

.0
4 

29
5-

-4
70

 
4

7
0

-5
7

5
 

57
5-

-6
75

 
67

5-
-7

58
 

34
0 

54
0 

64
8 

69
8 

49
 

11
9.

 
18

4 
19

2 

10
.3

2 
14

.7
3 

10
.1

3 
26

.1
6 

39
.1

4 

8.
82

 

37
.2

4 
C

r2
0

3
 

A
rg

on
 

A
ir

 

A
rg

on
 

A
ir

 

A
rg

on
 

A
ir

 

O
9 

0 09
 

> OO
 

m
 

C
) 

< m
 

03
 

Z O
9 

0 "1
1 

o
 
I
 

0
 g 0 r-
 

m
 

• m
 

o9
 

03
 

CO
 



70 SOWII~ISKA, BARTECKh INVESTIGATIONS OF CHROMIUM(IV) COMPLEXES 

102 kJ/mol (see Table 2). The next DTA endotherm is connected with the further 
decomposition to acetone and Cr203(CO 3) molecules. The residue after pyrolysis 
contains chromium(l I I) oxide. 

As can be observed from Table 2, all the solids obtained in the reactions of chromyl 
acetate and alkylaromatics studied in this paper seem to be the same. Some small 
differences in the mass loss percentages in the partial steps are very probably due to 
the not precisely executed measurements as well as to the precision of the method of 
calculations. 

The DTA curve of monochromium(IV) hydroxoacetate in air atmosphere shows 
four steps of decomposition: a dehydration step at 340 K, with an activation energy 
of about 47 k J/mole; the loss of the second water molecule; the last two steps being 
the gradual decomposition of the intermediate to Cr202(C03) 2 with evolution of 
CO 2 and H20 molecules. These two processes are to be seen as two overlapping 
exotherms with T m = 648 and 698 K, respectively. The final product, Cr203, be- 
comes stable at about 900 K. Because of the overlapping of the decomposition 
processes, it was impossible to estimate the appropriate amounts of the individual 
decomposition products. 

Exo 4 

t 
AT 

Endo  

20 

E 

-- " l  �9 w 

- ! 
�9 a ' . #  t i 

................ ~ ............... .D!! 

/ x j  - \ \ - o,. 

TG 

I I I I I 
473 673 873 1073 1273 

T e m p e r s t u r e ,  K 

Fig. 3 Thermal curves for Cr202(OH)4(CH3COO)2; argon atmosphere, -- -- -- air atmosphere 

Table 3 and Fig. 3 show the thermal analysis results of dichromium(IV) hydroxo- 
acetate in argon and air atmospheres. In the argon, atmosphere the DTA curve ex- 
hibits two exothermic maxima, at 323 and 528 K, corresponding to dehydration and 
deacidification processes, respectively. The endothermic DTA peak at 688 K is due to 
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Table 3 Results of thermal analysis of dichromium(IV) hydroxoacetate in argon and air atmospheres 

Compound Range of DTA peak Activation Weight loss, % Composition Atmosphere 
energy, of residue 

Cr202(OH)4(CH3COO) 2 temp., K temp., K k J/tool Observed Theoratical 

293--418 323 35 6.92 5.50 
4 1 8 - 6 4 8  528 126 19.14 - 
648--853 688 193 19.28 18.01 Argon 

50.28 47.20 Cr20 3 
1. From toluene reaction 

2 9 8 - 3 7 3  353 47 7.25 5.50 
373--493 410 72 9.13 5.50 Air 
493--655 530 131 24.76 41.60 
555--703 578 125 14.65 

50,54 47.20 Cr203 

2 9 8 - 4 2 3  323 39 4.67 5.50 
4 2 3 - 6 4 3  533 126 19,02 - 
643--853 688 203 20.89 18,01 Argon 

46.76 47.20 Cr203 
2. From athylbenzene reaction 

298--370 353 47 7.53 5.50 
370--493 415 65 8.68 5.50 Air 
493--553 535 135 22.83 

41.60 
553 -703  578 121 15.62 

49.65 47,20 Cr20 ~ 

295--420 323 37 5,70 5.50 
420--640 530 124 19,92 -- 
640--850 690 200 20.67 18,01 Argon 

48.69 47.20 Cr203 
3. From n*propylbenzene reaction 

298--373 353 49 6,63 5.50 
3 7 3 - 4 9 5  413 66 9.23 5.50 Air 
495--553 533 133 26.81 

41.60 
553--698 578 124 13,17 

49,63 47.20 Cr203 

298--420 323 36 4.27 5,50 
420--638 528 124 20.09 - 
6 3 8 4 5 3  688 196 20.62 16.01 Argon 

4. From diphenyimethane 48.41 47.20 Cr20 3 

reaction 298--373 350 51 7,02 5.50 
373--488 410 64 8.75 5.50 

A~r 
488--550 530 134 23,72 

41.60 
550--703 575 122 14.13 

48.75 47,20 Cr203 

the separation of acetone produced in the decomposition of acetate anions. The final 
weight of about 47% corresponds to chromium(l I I) oxide. The activation energies for 
the decomposition processes seem to be the same in all presented cases (see Table 3). 

The decomposition behaviour of dichromium(IV) hydroxoacetate in air atmosphere 
was found to be very similar ,to that of monochromium(IV) hydroxoacetate. The first 
two overlapping exotherms are the result of dehydration of the studied molecule: 

- 2 H20  
Cr202(OH)4(CH3COO)2 2 9 8 - 4 9 3  K -+ Cr204(CH3COO)2 

The higher than theoretical weight loss percentage and the activation energy of about 
65 kJ/mol instead of 37 kJ/mol are results of the further decomposition of the inter- 
mediate Cr204(CH3COO) 2 to Cr203(C03)  in the temperature range 4 9 3 - 7 0 3  K, 
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with two overlapping exothermic maxima at 530 and 578 K. Cr203 arises in the 
decomposition process in the fol lowing reaction 

1 
Cr203C03 te_mp.__> Cr203 Jr CO 2 Jr 2 02 

C o n c l u s i o n s  

The presented paper includes thermal analysis results on 15 solid products of the 
reactions of chromyl chloride and chromyl acetate wi th alkylaromatics. The measure- 
ments were performed in inert and air atmospheres. 

The results of the thermogravimetric investigations on the chromyl chloride 
products in argon atmosphere indicate that the thermal decomposition of these com- 
pounds involves two exotherms and one endotherm, Corresponding to the evolution 
of two HCI molecules and then a ketone molecule, respectively. We propose the fol- 
lowing decomposition steps for this type of complexes: 

CI CI  
\ / 

O - C r -  OH 
/ 

P h -  C - CH 3 
\ 

O - C r -  OH 
/ \ 

CI CI  

CI 
I 

O - C r = O  

- 1 H C l  / 
-> P h -  C - CH 3 

303-370 K \ 

O - C r -  OH 
/ \ 

CI CI 

/ 
- 1 HCI 

380-420 K CI 
/ , 

O - C r =  O 
/ 

P h -  C - CH 3 
588-725 K 

II \ 
O O - C r = O  

I 
CI 

O CI CI 
II I I 

Ph - C - CH 3 Jr Cr - O - Cr < 
II 
O 

8 8 0  K l 

Cr20 3 Jr CI 2 

DTA curve analysis on Cr(OH)2(CH3COO)2 in an argon atmosphere indicates 
the existence of an intermediate wi th the formula Cr20(OH)2(CH3COO) 2, and the 
corresponding processes of decomposition can be described as follows: 
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- -  H20 
2 Cr(OH)2(CH3COO) 2 3 0 3 - 3 7 3  K -* Cr20(OH)2(CH3COO)4 

73 

O 
II 

5 8 5 - 7 8 0  K 
CH 3 - C - CH 3 + Cr203CO 3 *-- 

J temp. 
1 

Cr203 + CO 2 Jr ~- 02 

- 2 CH3COOH 
3 7 3 - 5 8 3  K 

Cr203 (CH3COO)2 

On the basis of  thermogravimetric studies of  d ichromium(IV)  hydroxoacetate, we 
propose the fo l lowing decomposit ion process (in argon atmosphere): 

- -  x H20 
Cr202(OH)4(CH3COO)2 _ y CH3COOH -* Cr203(CH3COO)2 - _ _ .+ 

_ _ _ -~ Cr203(CO3) + CH3COCH 3 

Cr203  + CO2 + 02 

For the thermal investigations of  the compounds studied in air atmosphere we 
assumed the fo l lowing decomposit ion paths: 

Chloride compounds 

CI CI CI CI 
\ / \ /  

O - C r -  OH O - C r -  OH 

/ - HCI / 
P h - C -  R -* P h -  C - R 

\ 2 9 3 - 3 7 0  K \ 

O - C r -  OH O - C r =  O 
/ \ I 

CI CI CI 

- +  

CI 

I 

O - C r = O  
/ 

P h - C -  R 
\ 

O - C r = O  
I 

CI 

- HCI 
3 7 0 - 4 5 0  K 

580--720 K -~ Cr203 + CO2 + H20 + CI2 
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monochrom~mflW hydroxoace~  

OCOCH 3 
I 

2 H O -  C r -  OH 
I 

OCOCH 3 

- 2 H20 
303-473 K ~" Cr202(CH3COO)4 575-670 K 

- - )  

~Cr202(C03) + C02 Jr H20 

02 Jr C02 + Cr203 

and dichromium (I V) hydroxoaceta te 

Cr202(OH)4(CH3COO)2 298-493 K *Cr203(CH3COO)2 

493-703 K 

Cr203(C03) + C02 + H20 

Cr203 Jr CO 2 Jr 02 

It should be noted that the DTA curves of all the compounds studied in air atmos- 
phere show exothermic peaks which must be associated with oxidation processes of 
the starting materials. 

The expected decompositions of the complexes in argon atmqsphere are via the 
ketones, We obtained Cr203 as final product even in air. atmosphere. The CrO3 
expected under oxidation conditions is stable only to 560 K, and it decomposes 
further to Cr203 and 02. 

It appears from the presented Tables 1-3 that the activation energie values do not 
vary much with the change of the hydrocarbon and those of the acetates are nearly 
the same. It is interesting to note that the ratio of the E a values calculated from the 
simplified Piloyan relation is very similar for all the acetates, while for the chloride 
complexes it decreases when the hydrocarbon is changed from toluene to diphenyl- 
methane. 

The authors express their grateful thanks to Mr. L. Huss for careful measurements. 
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Zusammmtfessung -- Die thermische Zersetzung von 15 festen Produkten der Reaktionen von 
Chromylchlorid und Chromylacetat mit Alkylaromaten wurde mittels eines Derivatographen in 
Argon- und Luftatmosph~re untersucht. Im Falle der Chromylchloridkomplexe 2 CrlVO2CI 2 - H R 
(HR = Kohlenwasserstoffmolek(Jl) wurde in inerter Atmosphere die Bildung von Cr203CI 2 als 
instabiles Zwischenprodukt beobachtet, w~hrend in Luft die abrupte Zersetzung der Komplexe zu 
Cr20 3 als R~ickstand fiJhrt. Die Zersetzung des Monochrom(IV)-hydroxyacetats und des Di- 
chrom(IV)-hydroxyacetats verl~iuft sowohl in Argon- als auch in Luftatmosph~re ~ber das 
Zwischenprodukt Cr203(CO3). Die charakteristischen Temperaturen werden diskutiert und in 
allen F~illen wurden die Aktivierungsenergien E a der einzelnen Zersetzungsschritte berechnet. 

Pea~Me -- C nOMOLUblO J~epHBaTOrpa~a H3yqeHO B aTMOCdpepe BO3/lyxa H aproHa TepMHqecKoe 
pa3nO:;K6HHe 15 TBepAblX npOAyKTOB peaKU, HH xpOMHtl xnopHAa H XpOMHn 8LteTaTa C anKHna- 
pOMaTI4qeCKHMI4 coeJIIHHeHHRMH. I'lp14 p83nO)KeHHH KoMnneKCOB C XpOMHn X/IOpl4/IOM THna 
2 CrlVO2CI 2 �9 HR r/le HR )K MOneKyna 8pOMaTHqeCKOFO yrneeo/topoJ;a, B HHepTHOI~ aTMOC- 
~epe Ha6nK)/lanOCb 06pa30BaHHe HOyCTOI~ql4BOCTH npoMe)KyTOqHOrO npoJ;yKTa Cr203CI 2, 
Tor/la KeK B aTMOCdpepe BO3/Iyx8 -- npoHcxoAHT peaKoe pa3no)KeHHe KOMnneKCOB C 06pa30- 
BaHHeM Cr20 3 B KaqecTBe KOHeqHoro npO/lyKT8 pe8KU, HH. Pe3no>KeHHe MOHO- 14 AHXpOM(IV) 
rl4ApOKCI4aU.eTaTOB B 8TMOC(~)epe Boa~,yxa H 8proHa npOTeKaeT qepe3 CTaAHIO o6p83OBaHHR 
npOMe~KyTOqHOl'O npoAyKTa Cr203(CO3). O6cy',K/teHbJ xapaKTepHble TeMnepaTypHble H BblqHC- 
JleHbl 3Hepr'HH 8KTHBaLU4H E 80T.O.etIHblX CTaAH~ pa3RO)KeHHR. 
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