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EXTRACTION OF RARE-EARTH ELEMENTS
FROM THE COMPOSITION OF KARATAU PHOSPHORITES

Abstract. Karatau phosphorite concentrate is a perspective and unique raw material for complex processing,
which allows to obtain strontium, rare earth metal and fluorine compounds along with the main product - phosphorus
fertilizers. In spite of the obvious ecological expediency of complex processing of phosphorite, actually, there is the
only industrial scheme involving associated extraction of rare-carth elements, strontium and the utilization of
fluorine, based on the decomposition of phosphorite with nitric acid.

This article presents the results of a study of the decomposition of the Karatau phosphorites (Kokzhon and
Koksu deposits) with hydrochloric and nitric acids in a ratio of 1: 1, with an increase in temperature to 85-90 °C, for
30 minutes with vigorous stirring. The chemical composition of the products obtained was determined by titrimetric,
gravimetric, photocolorimetric, potentiometric methods.

Analysis of the samples showed that the mass fraction of rare-earth elements in the concentrate obtained by
extraction with nitric acid was 27%, hydrochloric acid - 36% and the extraction rate of rarc-carth elements with
respect to their content in phosphorite was 75%. It is possible to obtain 20-36 kg of rare-carth metal concentrate in
the processing of 1 ton of phosphorite
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MN3BJIEYEHUE PEJAKO3EMEJ/IBHBIX DJIEMEHTOB
N3 COCTABA ®OCPOPUTOB KAPATAY

Annoramus. Kaparaycku#i (poc(opuTOBBIH KOHIEHTPAT — MEPCIECKTHBHOEC M YHHUKAIBHOC CBHIPHE I KOMII-
JIEKCHOH TepepabOTKH, IMO3BOJLIIONICE IOy YHTh, IOMHMO OCHOBHOTO MPOaykTa — pocopHbIX yaoOpeHuii, coeau-
HEHMSI CTPOHIIMS, PEIKO3EMENBHBIX JIEMEHTOB M (propa. HecMOTps Ha SBHYIO 3KOJOTHYCCKYIO LENECO00pPa3HOCTh
KOMILJICKCHOH TiepepaboTku (ocdopura, B HACTOSIIEE BPEeMs CYHIECTBYET €IMHCTBCHHAS MPOMBINIICHHAS CXEMA,
MPETyCMATPUBAIOMIAS MOMYTHOE M3BJICUCHAUC PEAKO3ECMEIBHBIX 3JCMEHTOB, CTPOHIMA M yTHim3aumio (ropa,
OCHOBAHHAA HA pa3nokeHIH HocPopuTa a30THOH KHUCIOTOH.

B nmanHOM cTaThe IMpeACTABICHBI PE3YJIbTATHI MCCIE0OBAHUA pasioskeHus (ocopuros Kaparay (Mecropox-
nenust KoxokoH 1 Kokcy) CosiHON M Q30THOM KHMCAOTAMHU B COOTHOIIEHUH 1:1, MpH MOBBILEHUN TEMIIEPATYPHI IO
85-90 °C, B TeucHme 30 MHHYT ¢ HHTCHCHBHBIM MCPCMCIIHBAHUCM. XHMHYCCKHH COCTAB TMOJIYyUYCHHBIX MPOIYKTOB
OTPEACISUIN TUTPHMETPUUCCKUM, TPABUMETPHUYCCKUM, (POTOKOJOPHMETPHUCCKHM, HMOTCHIMOMETPHUHUCCKHM METO-
JIAMH.
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