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Abstract: Calcination has been a major means for the préparaf diatomite filter aids because it improves th
permeability of filter aids. However, the pore stire and silica phase of diatomite could be dgsti@r altered
during thermal processing, which seriously restgrdive properties of diatomite filter aids. In thregent work, the
calcination of diatomite was carried out to inveate its effect on silica phase transition in digite. Diatomite
with a certain particle size distribution as rawtenial was sintered in a muffle furnace at a terapee from 200
to 1200 J with or without flux (7 wt.% NaCg). The phase evolution and microstructure of dig®nmwere
investigated by thermal analysis (TG and DSC), Xdiffyaction (XRD), Fourier transform infrared spextcopy
(FT-IR), and transmission electron microscopy (TENIhe results showed that the opal in diatomite bega
converting to cristobalite at 1000 without flux and the transformation temperaturesweduced by 200 by
adding flux. In addition, there was about 64.02%teat of quartz in diatomite converting to cristlileaas the
calcination temperature increased from 110 12000 by flux calcination. It was considered to be avensal
phenomenon that the opal in diatomite transforméal ¢ristobalite under high-temperature calcinatiae to their
similar microcrystalline structure. Furthermoreg tiquartz in raw diatomite was inclined to transfoimto
cristobalite rather than tridymite, mainly owing tiee existence of crystal nucleus of cristobaldaerfed from
opal-cristobalite phase transition. The findingsthis paper improve understanding of silica phaaasition in

diatomite upon calcination.
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1. Introduction

Diatomite is a type of porous silicate material posed of the skeletal remains of single-cell
water plants (algae) with a chemical formula of SiBLO [1], the main phase of which is opal,
and it belongs to amorphous silica. Diatomite hagnbused in a number of applications,
especially in the filter aids industry, for its higpermeability, high porosity, low thermal
conductivity, and chemical inertness [2—4]. In &ddi to the application in filtration, diatomite
has also excelled in dye removal due to its lappeific surface area and high adsorption capacity,
and it possesses good adsorption properties, edlgefdr oils and microorganisms [5-7]. In
China, there are abundant diatomite resourcesnbat of them only have a Si@ontent of about
60%—-80%, which limits the commercial utilization dfatomite in industrial productions or
applications [3,8]. Therefore, most raw diatomiteeds to be treated by calcination or flux
calcination for purification to remove the orgamatter and carbonate compounds within [9]. In
addition, calcination could further improve permiégh whiteness, and other distinctive features
of diatomite filter aids [10].

However, calcination is not always a perfect predes diatomite because the desired porous
structure of diatomite would be destroyed, whichuldoseriously restrain the properties of
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