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ASSTRAC? 

The thermal decomposition of Cu SO is a three-sta&e process, 
Cu and CuSO,, being the main decompo !z itton products at the first 
stare, and consequently being reacted to Cu Cl at the 
ones. A part of Cu2S04 decomposes directly i.g Cu2C. 

following 

IIITRODUCTIGK 

Thermodynamic calculations revealed Cu?’ AL, tc Le a stable phase 

in the Cu-S-G system, only at temperatures between 5CO and 7CC K 

for P/SO2/5 ICI kPa [1,2! whereas, the fcrmation of CU.$;C,~ during 

the hydro&en reduction of CUSC~ was established et 57: tc i"7: 1-L 

k‘ ,31 . 
brom the investigations of Cu2SC4 decomposition in arton, Cu2SC;, 4 

was found to decompose entirely above 6CO K, acccrdinr tc equation 
/I/. At 6(X E; traces of copper \*'cre detected in decomposition prc- 

aucts [:,I. 

3 cu*so4 = 2 cu 0 + 2 CuSOq + SC. 
2 2 /1/ 

It was, found 151 that Cu2&,, mcltr at 'I = 6l.L I. but 1;eeted 

from room temperature upwards deCOmpCrC5 Lclow its meltint point. 

Cu2S04 may be an intemcdiate or final product cf tb:e i&actions 

proccedint; below tCO li, in the Cu-S-G system 1~1. For this reason it 
was necessary to elucidate the mechanism 01 ttlernal decomposition of 

cu2sc4. 

IBASURIPIC LXTIiCDS 

The Cu2S0, used in this study was prepared from Cu2C and 

/CIi3/2S0,, [7].'The chemical and X-ray analysis indicated thet this 

material contained Tj,54 7 2,011 7: of pure Cn2SC,,. 

The investigations were carried out cn apparatus of our own con- 

struction in SO2 atmosphere /P/3)2/ '=' ~L'L i:f'a/ with simultaneous re- 

cording: of the mass chances /lY;/ nnc thermal effects /DTX/ at tllc 

temperature risinf linearly at a rate OS 2; 4: IC h/min from 29S to 

t:C I.. The samples heated at the rate of 4 F/min were analysed by 
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X-ray method after reachng T = 563; 6%; 644 E’:; moreover -products 

of Cu2S04 .decomposi-tion, ottained under isothermal conditions, at 

the-range of temperatures <ram 14 3 to 775 K, nere analysed.by X-ray- 

method,.too. 

RESuL.TS ANDDISCUSSION 

The results-of thermal .analysis /TO and DTA/ are depicted in 

Fig.. I., and those from X-ray analysis of products obtained under 

isothermal conditions are tabulated in Table 1. 

The values of mass loss have been taken-as the values of frac- 

tional.cun~ersiom .Jd~~..~The~ve&ei;:of a- hawe bee~cakeu~ated:~:E 

the q ass'lo~ses-.-according to equaUon-y/l'/; The in&ensities~-af.di- 
ffraction lines., characteristic of individual phases have been gi- 

ven in arbitrary units /au/. The products of Cu_,S$, decomposition 

obtained at T 2673 were sintered, the more ,strongly the higher 

the temperature of reaction. At 775 K traces of-liquid.phas;? were 

observed in the decomposition- products. 

The results inferred from the thermal decomposition of Cu2SOq, 

implies that this process consists of three endothermal stages. 

At the first of these above L20 K, Cu2S04 decomposes to Cu and 

Cu;04 preferentially. Only a negligible amount of Cu20 accompanied 

by a fairly small mass loss is observed at 575 K. 

The second stage is associated with a vehement decrease in Cu 

and CuSO 4 contents in the products, accompanied by a considerable 

rna5s loss with immediate in crease in the Cu2C content; Fig. 1 indi- 

cates the rate of this stage to be insignificant in the range of 

57" , - 646 K and to be increasing rapidly with temperature above 

6LG I:. It should be noticed that, after completion of the reaction 

at the second stage, Cu,and Cu2SOL, remain unreacted; it is only the 

third stage of reaction proceeding above 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 a5 compared with that the preceding stage. The maximum 

mass loss of samples l:cated izothennally and non-isothermally, at 

temperatures above 75C I: was, at each instance higher by 25 % of 

the E:~:;c loss calculated in accordance with equation& 

It may be inferred from the result5 presented that decomposition 

of‘ CU2SC[ should proceed according: to equations /2/ and /3/ which 

zumn.cd ui equal to equation/l/ 

J Cu,tO,, = 1: Cu + j CuS04 /2/ I 
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X-rajr diffraction analysisof product of 

obtained under isothermal conditions. 

Table 7. 

Cu2SOL+ decomposition 

T t I n .t e n.-s.i t y 

/K/ /min/ CuSG4 CU2SO~, ru 0 .2 cu 

la u! la Ul ia uf ~.a u 

44: 30 G.00 72 E48 3 w 

.r,s5 j0 o,?ILI 2GG j64 7 190 

517 ;;0 C .c)G 4j4 75 7 282 

517 120 ci.1' 64C, 40 6G ,530 

575 z/3 0.19 @ii 24 46 362 

('37 jci !_: . 5g 572 20 4% -110 

t47 +20 0.57 540 24 468 16 
c_i.r _. ji; c.74 544 24 680 8 

7:j1 J;G o.e9 G6G 16 848 13 

775 jC ?.2% 544 1090 

i ,:. * _-’ 1 and ;.:A results of the ZuF.;O,l decompo- 

pi tior:;m =?iJI‘."my:;henting rate AK/min 



,’ cu + CUJU4 = 2 Cu2G + SC* /3/ 

The exessive maximum mass loss proves that Cu2SC4 may in part 

decompose in accordance with equations/it/and/;/which added 

to equation/lb too. 

3 cu so 2 4 = 3 cu2C + 3 SO,: + 1,5 c -2 

Cu2C + 2 SC2 + I,5 o* = 2 cuso4 

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

the 

the 

has 

the 

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

former'in terms of equilibria of the Cu-S-C system but 

been found the contributions of the reactions /4/ and /5/ to 

whole process are relatively small. 

COljCLUSIONS 

up equal 

/4/ 

/5/ 

than 

than 

as it 

AccordinS to equations/2/andj;/the decomposition of Cu2S04 

proceeds.essentially in two steps Cu and CuSO4 being the interme- 

diate products. 

Some of Cu2S04 decomposes directly to Cu20 in accordance with 

equation/4/ 

At the third stage of decomposition taking place above 726 K 

Cu and Cu2S04 which have remained unreacted react completely. 

REFERENCES 

1 X.P:aCamori and F.Habashi, F'let.Tr~:~.: 2 .'1974;', 523 

2 N.Jacinto et al., Xet.Trans., 143 /1983/, 136 
2 i K.Vo-Van and F.Habashi, Can.J.mm.Eng., 52 /1974/, 369 

K.Vo-Van and F.IIabashi, Can.J.Chem., 
! ::.Jacinto, 

q m72/, 3872 
21.Saramori and H.Y.Sohn, :?eL.Trans., 133 /19S2/, 515 

i Z.Debinski, J.;ialczak, J.Therm.Anal., 2o /*984/, in rint 
7; k.Recouro, C.R.Acatl.Sci.Paris, 148 /19@/, 1105 - 


