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KOMUR FLOTASYONU ESNASINDA KiMYASAL VE BAKTERIYEL PIRIT
BASTIRMANIN ETK1S51

OZET

Bu calisma secilmis komurlerdek: piritin yuzebilirligl
uzerine kimyasal ve biyo-cksidasyon bacsma etkilerini
inceler. Baslangic¢ deneyler: Leeds laboratuvar flotasyon
hucresinde standart bir komur flotasyon sisteminin
optimizasyonunu i1cermistir. Bu deneylerin sonuclari daha

sonrakl mukayesel1 testlere temel bilg: olusturmustur.

Cesi1tli kimyasal bastiricilerin flotasyon esnasindak: pi-—
rit verimine etkiler:i belirlenmis ve bakteriyel yontemler-—
deki piritik kukurtun bastirilmasi 1le mukayese edilmis—

tir.
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ABSTRACT - This work studies the effect of bioxidation and chemical
suppression on the flotability of pyrite in selected coals. Initial
experimental work involved the optimisation of a standard coal
flotation system using a Leeds laboratory flotation cell. The resu}ts
of this study provided the baseline data for subsequent comparative
tests.

The influence of various chemical depressants on pyrite recovery during
flotation was determined and compared with bacterial methods for
pyritic sulphur depression.

INTRODUCTION

Coal combusted at power stations contains sulphur in various forms. This
sulphur can be inorganic (in the mineral form of pyrite or marcasite), organic
sulphur and sulphate sulphur (calcium sulphate). The sulphur content of a
typical U.K. coal will be 60-70% pyrite and 30-40% organic with negligible
quantities of sulphate sulphur.

From available data it can be seen that U.K. coals have an average sulphur

content of ap?roximately 1.5% and are therefore not classifed as low sulphur
content coals’.

One possible method available to desulphurise coal prior to combustion is
froth flotation. Conventional coal flotation techniques have_ become widely
used in coal preparation plants to upgrade fine coal productsz. Whilst this
technique will reduce the ash content of the clean coal, it will not
significantly lower the pyritic sulphur level of the coal because both organic
coal and pyrite are hydrophobic and are recovered together in the flotation
concentrate.

Therefore, chemical pyrite depressants must be used to reduce the sulphur
content of the coal. Investigators™ have shown that the flotability of pyrite
particles was reduced by the addition of specific depressants such as calcium
hydroxide, sodium hydroxide and calcium chloride.

An alternative to chemical depression is bacterial conditioning. The
surface modification of pyrite minerals prior to coal flotation has been

undertaken, with the majority ?f investigations using Thiobaccilus ferroxidans
as the iron oxidising bacteria ’

The object of the bacterial preconditioning with Thiobaccilus ferroxidans is
to alter the hydrophobic nature of coal pyrite by a combination of direct and
indirect bacterial leaching, thus allowing the separation of ccal and pyrite
during coal flotation.
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Initially a coal flotation system was established wusing standard coal
flotation reagents currently utilised in coal Preparation plants for coal
cleaning. The data obtained was used to optimise reagent dosages for the two
coals used in this work.

Once this baseline data was available various chemical pyrite depressants
were added to the system to ascertain the overall effect on the
desulphurisation of the clean concentrate.

Results showed that calcium carbonate was one of the most effective reagents
used in the test programme. It decreased the total sulphur content of the
coal by 34% at an optimum dosage of 50 g/tonne of coal (Figure 1).

Various types of pyrite depressants were added at their optimum dosage to
ascertain their effect on coal desulphurisation (Figure 2). The data showed
sodium chloride and sodium hydroxide to be the most effective at reducing the
sulphur content of the floated high sulphur coal.

BACTERTAL SUPPRESSION OF PYRITE IN COAL FLOTATION

The use of pyrite depressants such as sodium chloride was found to be more
effective than the use of bioxidation pretreatment of coal in flotation tests
with high sulphur/high ash coal.

However, tests carried out with medium sulphur coal compared favourably with
the equivalent chemical coal flotation. The optimum pH for bacterial
pretreatment of coal was found to be 1.5 and the optimum conditioning time
with the bacteria was one hour.

CONCLUSIONS

Base data on the flotation behaviour of two U.K. coals has been determined
and the optimum flotation conditions defined. The effects of a wide range of
chemical pyrite depressants on the flotation of coals with sodium chloride and
calcium carbonate being found to be the most effective with a 34% ctoral
sulphur reduction in clean coal concentrate.

Bacterial methods of sulphur depression have been developed and compared
with chemical methods of sulphur depression. 1Initial test data appears to
indicate that bacterial suppression is not as effective as chemical
suppression on high ash/high sulphur coals.
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Figure 1 Effect of addition of CaCO3 as a pyrite
depressant on coal flotation
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