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ABSTUACT 

A study la cerrzed out on the effect of the uuratlon and tem- 
tierature of basic zinc carbonate decomposltlon on the specific sur- 
face area of tne resulting alnc oxide.The influence of the experi- 
mental condltlons on the decomposition krnetlcs and mechanism 1s 
also xnvestlgated. The kinetic parameters and the prevalllng mecha- 
nlsm of decomposltlon ae determined by the integral method on the 
basis of the TG curves. 

INTRODUCTION 

hlgnly dispersea zinc oxide has a wide application 111 hetero- 

eeneous catalysis. It can be prePared by thermal decomposltlon of 

basic zinc carbonate. The kinetics and mechanzsm of this process 

can be stuuaed by thermal analysis methods (TG, DTA, TGT). Accord- 

Ing to recent theoretical results Cl-S] , tne kinetics and mecha- 

nlsm of thermal decoa1posltlon determlned by these methods are fun- 

ctlons of the experimental condltlons rather than of the process 

Itself. One of the alms of our study was to check tnis conclusion 

practically. 

EXPERIMENTAL 

hlohly uzspersed zinc orlde was prepared by thermal decomposi- 

tlon of basic zinc carbonate ['r]. Dependdlng on the preparatzon con- 

ultlons, the lnitlal preclpltate may contain different zinc-ammonia 

and basic carbonate complexes[5j. The preczpltate used was obtalned 

unuer conaltlons ensuring the prevalence of basic zinc carbonate 

complexes or the type m .&CO 
-r 
.n Zn(CH)2.k H20,whlch was conflrmed 

oy the results of the X-ray analysis. The data were compared with 

ASTM [6l. Tne lines obtalned corresponded to Z~ICO~(OH)~.H~C (ASTM 

maex 11-287). Trns composltlon was also lndlcated by the IR syec- 

trum or the preclpztatef71. The zinc carbonate used nad a speclflc 

surrace area of 2 m"/g as determlned by a modlfled dET methodLd1. 

Tne tnermogravlmetrlc measureanents were made by a MOM 1500 

aerlvatograpn at altferent kieatlng rates and sample weights. 
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'11. The icxnetlcs and mecnanlsm ot the decomposltlon were determined 

by an Integral methoa using FGA data[$l$]. 

RESULTS AND DIsCUSSION 

The effect of the decomposxtion temperature on specxfxc surface 

area of the dlsyersed zinc oxxae was estimated for a prellmlnary 

netermxned oktlmum decomyosltion time ( r =180 mln). I'ne depen- 

dence passes througn a clearly expressec$ maxxmum. the largest sye- 

clflc suriace area (02 012/g) corresponds to temperatures of ZSO- 

27oOc. 

Pre-treatment of the TG curve by the intebral methodig-lbj 

snowed an actxvation energy of the process of N 59 kJ/mol. 

The effect of the ehperlmental conditions on the kznetxcs and 

mechanism ot thermal decomposition was studled at different nesting 

rates using a constant sample wezght (200 mg). The TG curves obtan 

eu are Illustrated In PLY. 1. Tile kznetxc analysis data for each 

curve are given in Table I. 

TG measurements were carried out at the same heatxng rate but 

wltll uliferent lnltlal sample weights. The curves obtxned can be 

seen In Fxg. 2. The results concernzng the kinetics and meCns&sm 

of decomposltxon are presented In Table 11. 

CONCLUbION 

The optimum range of the preparation of hldhly uispersed zinc 

o~lue ulth the largest speclflc surface area 1s 25O-27O'C. I'ne yro- 

cess oi basic zinc carbonate decomposition to ZnO has an activation 

energy of 29 kJ/mol. 

nxth rncreasrng heatIn& rate and inatial sample weight tne 

process occurs at nxgher temperatures. The change In tnese two ya- 

rameters does not effect the klnetxcs and mechenxsm of decomposltl- 

"II. In both cases the process 1s described well by eauatlons Con- 

cernlng the propabatlon of phase boundaries and the volume &rowtrl 

oi lnitlal nuclex. The mean actlvatlon enerby iound in tne txrsl 

case IS o, ~J/mol, and In the second - 5(i kJ/mol. 
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Table I 

:rwlBe Wzght 
mg 

$;g g (d ) %t%% D’spers’or 
r S 6 mln 

)&'pate 70 267rendo1 2,27 5Q2 [l hPp 49991 0,012 0,003 

little 223lendoI 

fopen\ 200 262 fexo) $88 56,s [-In I~-cd3 1 q9949 0,041 0,041 

1 1285 lendoll 1 1 

;d$ 370 278lendo] 9,53 50.2 1-lnU-d)1”3 q9912 0,058 opa 

t&I b’ 1650 310 lendo) :3,9 58,6 [I-(l-d? II2 0,9987 0,025 0,009 

I I I I I I I 

Table II 

7.5 275(endo, 6.67 66.9 11-(1-~4"~ Iti 0.9993 0.02 0.056 

10 
223kndo) 
262IexoJ 5.88 565 [-ln(l-U#3 0,99L9 0,OLl 0,OLl 
285kndoI 

15 285kndo) 7.32 58.6 [1-ll-df'3 1' 0.9978 0,036 0,032 

20 32O(endol 11.98 58.6 [141-a)" fn 0.9976 0,0X 0,015 


