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ABSTRACT

Depending on the kind and intensity of mechanical stress,
intense fine grinding of chalcopyrite will lead to changed solids
properties. In this contribution, we will report especially on
the thermoasnalytical resulte of the oxidative decomposition of
wet and dry ground chalcopyrite.

INTRODUCTION

It has been already noted elsewhere that in addition to an
enlargement of surface area also changes of fine structure and
reactivity in dissolving reactions and thermical processes are
caused by intense comminution of chalcopyrites /1, 2/.The results
discussed in the following refer to a comparison between wet and
dry grinding. The investigated thermicel decomposition of chalco-
pyrite in eir and subsequent leaching in sulfuric acid are also
of a certain technological interest. The results show that with
partially decomposed products nearly selective copper leaching
is posaible, As test material a pyritiferous and quartz-bearing
chalcopyrite of the Slovinky deposit (Czechoslovakia) was used.
For fine grinding tests a laboratory vibration mill as well as a
tube vibration mill (dry grinding under N, inert gas) and an
atirition mill (wet grinding with H20) were used at varied grin-
ding times. Further detaeils concerning grinding conditions and
the physical~chemical characterization of ground products are
given in /2/.

MEASURING METHODS

Thermoenalytical studies were carried dut in the Mettler
thermoanalyzer TA 1 within a temperature range of 25 to 1000°¢
under atmoaphere at a heating rate of 6 K/min. Having a weighed
sample amount of 5 mg and A1203 a8 reoference sample the following
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measuring ranges were Chogens TG = 1 ag , DTG = 2 mg/min, DTA =
100/1:v (Pt/PtRh thermoelements).

In eddition to unnealed samples, partially decomposed reac=-
tion products (1 h annealing at 300-600°C in the muffle furnace
under air exit) were leached under the following conditions:
Héso4 concentration = 17,5 %, solid-liquid ratio = 1:60 leaching
time - 2 h at intense mixing and in presence of air and at a tem-
perature of 25°C. The dissolved amounts of irom and copper were
analyzed by atomic absorption spectroscopy.

RESULTS AND DISCUSSION

In agremient with literature /3/, chalcopyrite is decomposed
by thermical treatment in presence of air at first under libera-
tion of sulfur. Above 250°C sulfide oxidation proceeds in rather
a complex way being associated with an incease of mass and seve-
ral exothermal DTA effects. Above 600°C sulfate decomposition
occurs to a higher degree being associated with a decrease of
mass and endothermal DTA effects. From the thermoanalytical re-
sults - discussed in the following - it can be seen that the kind
and intensity of mechanical stress cause partially a remarkable
decrease of reaction temperature and s change of the decomposi-
tion mechanism. Selected thermogravimetric results covering the

interesting temperature range from 300 to 700°C are represented
in Fiso 1.
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Figure 13
Ghenge of maes during the oxidetive decomposition of chalcopyrite
a8 a function of temperature for the raw materiel end the pro-
ducts ground for 5 min by wet or dry grinding in the laboratory
vibration mill, for 60 min in the attrition mill or for 60 min
in the tube vibration mill
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Although the chenges of fine structure are proven to be gre-
ater in dry grinding (see /2/), a higher reactivity occurs in wet
grinding, as mechano-chemical reactions are already proceeding
between H20 and CuPsz. It is typical that especially on the re-
active wet ground samples (laboratory vibration mill or attritiom
mill) a marked distinction between sulfide oxidation and sulfate
decomposition is ohserved. On the initial sample and at dry vi-
bration grinding this plateau of the DTA curve is not detectable,
There are also typical differences in the thermosnslyticelly de-
tectable DTA effects., As shown in the DTA curves of Pig. 2 grin-
ding causes stronger etructurization of exothermal effects, @&
distinct shifting to lower temperatures being observed with in=-
creaping intensity of stress,
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Shape of DTA curves for selected chalcopyrite samples

The outlined differences in reactivity become 8t111 more in-
structive by the use of quasi-isothermal thermoanslysis. More de-
tails about this are given in the poster and in another publica-
tion /3/. &8 shown by the Belected leaching results given in the
following table, also in H’2304 leaching without pressure a cer-

tain inqease of dissolving reactivity is achieved by intense fine
grinding.
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Tables Dissolving beheviour of chalcopyrite imn 17,5 % sulfuric
acid efter mechanical activation and subsequent annealing
under eir atmosphere.

Absolute content in the initial semple: copper=23 %, iron=31 %

Temperature of Raw material 60 min tube 60 min attrition
decomposition vibration mill will
o Cu PFe Cu Fe Cu Pe
c rel.% rel.% rel.%
25 2 7 16 23 16 30
300 2 9 53 55 55 59
400 52 53 57 50 67 45
500 76 25 69 26 79 30
600 . 87 8 86 8 86 8

The sulfates formed by oxidative decomposition lead to a
marked increase of the soluble copper and iron amounts., With in-
creasing temperature of decomposition the amount of copper conti-
nues to increese, whereas the iron amount clearly decreases due
to the formation ofcc-FeZOB. With samples tempered at 600°G near-
ly selective copper leaching is achieved. A8 expected the effect
of grinding progressively diminishes during ennealing.
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