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ABSTRACT

The thermal decomposition of Cu,S0, is s three-stage process,
Cu and CuSOl+ being the main decompogit on products at the first
stage, and ‘consequently teing reacted to Cu,C at the following
ones. A part of Cu,S0, decomposes directly t Cu,C.

INTRCDUCTION

Thermodynamic calculations révealed Cu2SOL tc te a stable phase
in the Cu-S=0 system, only at temperatures tetween £C0 and 760 K
for P/SOZ/ % 101 kPa [1,2] whereas, the formation of CUZSUL during
the hydrogen reducticn of CusC, was established gt 377 tc V72 K
ry 2]

From the investigations of Cuzsoh decompositior in argon, Cuzso“
was found to decompcse entirely above 60C K, according tc equation
/1/. At €CC K traces oi copper were detected in decompositior pro-
aucts [o].

2 CUZSOA =2 CuZO + 2 CusO, + 56, /1/

It wes, fourd [5] thet Cu,s(, melte at T = CUC b bul heoted
from rocm temperature upwards decompczes bLelow its melting point,
CUZSOh may be ar intermecdiate or final product cf the foactions
proceeding below &CU K, in the Cu=S=C system [€]. For this reason it
was necessary to elucidate the mechanism of thermal decomposition of
CUZSCA’

MEASURING METHODS
The cUzsoh used in this study wes prepared Irom CUZO and
/CHZ/ZSOA {7]. The chemical and X=ray enalycis indicated that this
material contained ©35,% ¥ 2,04 ¥ of pure CusS0y, .

The investigations were carried out on apparatus of our own con-
struction in 50, atmesprere /P/SOZ/ T 1ul kPa/ with simultaneous re-
cording ef the mass changes /1G/ anc¢ thermal effects /DTA/ at the
temperature rising lineerly at a rate of 2; 4: 1C k/min from 2G€ to
€50 L. The samples heated at the rate of 4 kK/min were analysed Uy
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X~ray method after reachng. T = 563; 696; B4l K; moreover ~products
of Cuzsoa.decompnsitibn,»obtained'Under-isothermal conditions, at
‘the-range of temperatures from 443 to 775 K, were analysed.by X=-ray
methed, . too,

RESULTS AND DISCUSSION

The results” of thermal analysis /TG.and DTA/ are depicted in
Fig. 1., and those from-X=ray analysis of products obtained under
isothermal .conditions are tabulated in-Table 1. .

The values. of mass-10ss have-teen taken:as. the values of frac-
tional .conwersion .fu /..The values-of o hawe: been cakculated: from:
the mass-losses, .according to equation-/1/. The intensities -of .di=
ffraction lines, chezracteristic of individual phases have.been gi-
ven in arbitrary units' fau/. The products. of Cu,50, decomposition
obtained at T »673 were sintered, the more strongly the higher
the temperature of reaction. At 775 K traces .of- liquid-phase were
observed in the decemposition  products. }

The results inferred from the thermal decomposition of CuyS0,,.
implies that this process consists of three endothermal stages.

At the first of these atove 420 K, CpZSOA decomposes to Cu and
CusQ, preferentially. Cnly a negligible amount of Cu20 accompanied
by 2 fairly small mass leoss is observed at 575 K.

The‘second stage is associated with a vehement decrease in Cu
and- Cu30, contents in the products, accompanied by a considerable
mass loss with immediate . in crease in the CUZC content, Fig. 1 indi-
cates the rate of this stage to be insignificant in the range of
575 = 666 K and to be increasing rapidly with temperature atove
64C ¥, It should bte noticed that, after completion of the reaction
at the second stage, Cu-and Cu250h remain-unreacted; it is only the
third stage of reaction proceeding atove 726 K at which they will
entirely be reacted. The course of the reaction at this stage is
also responsible for the mass loss, the value of which is remark-
ably small as compared with that the preceding stage. The maximum
mass 1oss of samples heated isothermally and non-isothermally, at
temperatures atove 75C K was, at each instance higher by 25 % of
the masc loss calculated in accordance with equation /14

It may bte inferred from the results presented that decomposition
of Cu,5(, should proceed according to equations /2/ and /3/ which
sumred up equal Lo equation/1/

2 CusZO, = 3 Cu+ 3 CusQ, /2/



X=-ray diffraction-analysisof product of Cu250b~decomposition

- 679 -

obtzined under isothermal conditions.

Table 1.

Intenws.ity

T t

[/ /min/ CuSQi+ CUZSOA C?ZO Cu

a o/ ja uf fa uf -a u
4435 30 0,00 72 £43 50
455 50 0,00 260 384 190
517 %0 .00 L34 75 ? . 282
517 120 Ue12 64U 40 66 330
575 =0 C.1% 624 24 46 282
657 30 ote 572 20 484 110
657 120 0.5 540 24 468 16
£ 30 C.74 Shl 24 680 8
741 50 0.89 660 16 848 13
775 3¢ 1.22 54l - 1090 -
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; and 174 results of the lu,.iU, decompo-

~itien;m =207 .%mp;heating rate 4K/min
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2 Cu+ Cusy, = 2 Cuy0 + 50, /3/

The exessive maximum mass loss proves: that CuZSOh may in part
decompose in accordance with equations/4/and/%/which added up equal
to equation/14 too.

3 Cuy,80, = 3 Cuy,C + 3 505 + 1,5 C, /4/

5>+ 1,5 0, = 2 Cuso, /5/

It means also that the reaction /4/ is considerably faster than

the reaction /5/. This mechanism seems to be more probable than

the former in terms of equilibria of the Cu=S=C system tut as it
has been found the contributions of the reactions /4/ and /5/ to
the whole proéesé are. relatively small,

CU20 + 2 3C

CONCLUSIONS

According to equations/2/and/:/the decomposition of CuZSOb
proceeds essentially in two steps ~Cu and CuSOh being the interme-
diate products.

Some of Cu,S0, decomposes directly to Cdzolin accordance with
equation/4/

At the third stage of decomposition taking place above 726 K
Cu and Cu,SO, which have remained unreacted react completely.
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