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BINDING GYPSUM MATERIAL PREPARATION IN COURSE OF SPHENE CONCENTRATE PROCESSING

E.P. Lokshin, T.A. Sedneva
Institute of Chemistry and Technology of Rare Elements and Mineral Raw Materials, KolSC RAS

A technology of gypsum production for the building industry has been developed. It involves a treatment
of spent calcium nitrate of nitric acid solutions by concentrated sulphuric acid. Simultaneous production of building
materials in course of nitric acid technology of pure titanium dioxide, accompanied by nitric acid recuperation for
repeat use, improves the process economy.

[NOJIYYEHUME BAKYHIET'O TTHIICOBOI'O MATEPUAIJIA B TEXHOJIOI'MU ITEPEPABOTKU COEHOBOI'O
KOHLEHTPATA

J.I1. Jlokmun, T.A. CenneBa

Hnemumym xumuu u mexnonoeuu peoKux 31eMeHmos u MUHepanbHo2o coipvs um. U.B. Tananaesa, Konbckuil HayyHwlil yeHmp
PAH, Sedneva@chemy.kolasc.net.ru

B MupoBoil mpakTuke [Ulsl IOJYyYEHUS TUTAHOBOW IPOMYKLUMUHU HCIOJIb3YIOT KOHLIEHTPATBl C BBICOKMM
COJICp)KaHMEM THTaHA: PYTHIOBBIM, WJIBMEHUTOBBIM M BaHAJUHCOAEPKAIINi THTAaHOMAarHETHUTOBBIH, KOTOpBIE
repepadaThIBAIOT JINOO MO0 CEPHOKUCIOTHOM TEXHOJIOTHH, 00 XiopupoBanueM (OrypuoB u np., 2001). OcBoeHHBIX
MECTOPOX/JCHNH KadeCTBEHHOI'O THUTAHOBOTO ChIphsi B Poccum Her. IlpemnoikeHa a30THOKHCIOTHAS TEXHOJIOTHUS
BCKpbITUS toctynHoro B Cesepo-3anagHom peruone cdenosoro konuenrpara (CK) (Jlokumn u ap., 2004; ITatent
Poccun 2196736, 2219130), mo KOTOpOW IEepBOHAYAIBHO BBINIETAYMBAIOT KaJIbLUH C ITOJy4YEHHEM TBEPJOTro
TUTAaHOKPEMHHEBOTO OCTaTKa — HICTOYHHKA ITOJTyYEHHUS! YHCTOTO TUOKCH/IA TUTAHA.

A3OTHOKHCIIBIE PacTBOPBHl HUTpaTa KalbIMs, KOHIEHTPHPYIOT B cebe Bech Kambiumii u3 CK u mo 97 %
ucnonb3oBanHoir HNO;.

C nenbio pa3pabOTKM TEXHOJOTMH pPEreHepalnuyl CBSI3aHHOW C HUTPATOM KaJbIMs a30THOW KHCIOTBHI IS
MIOBTOPHOTO HCIIOJIB30BAHUS HCCIIE0OBAHA BO3MOXKHOCTH €€ PEKyNepanud IyTEM CEPHOKHCIOTHOTO OCaXKICHUS
MaJIOpaCTBOPUMBIX CyJIb(}aTOB KalbLHs.

YCTaHOBJIEHO, YTO B INPOIECCE CTEXHOMETPUYECKOIO0 CEPHOKUCIOTHOTO OCAXKACHHS KaJdblUs MpPH
temneparypax Menee 50°C oH (opMHpyeTcsSs B OCHOBHOM B BHIE JIBYBOJHOTO Cyib(haTa KalabIus
CaS0,42H,0. Beicymenusiii npu Temmeparypax 6omxee 100°C ocamox mpejcTaBiaseT cobol MOTyrHapaT
coctaBa CaS040.67H,0 mnm 6accanut CaS0O4-0.5H,0, coxmepxkamuii (Mac.%): 36.3 CaO, 65.5 SO42', 0.85
NOs°, 0.06 F, #/o P,0s, <0.04 Fe,05, <0.20 Al,0;, 0.02-0.04 TR,0;, <0.01 Nb(Ta),0s, <0.1 SiO,, 0.041
TiO,. (JIoxmus u ap., 2004). PereHepupoBaHHas a30THAs KHCIOTa coaepkuT (r-n'): 266+346 HNO;, 3.6+6.0
Ca0O, 6.0+10.0 SOy4, 2.5 Ln,0;, <1.3 Fe,03, <1.0 F, <0.4 Al,O;. Ilpu 3ToM B Hell KOHIICHTPUPYIOTCA
peaKOo3eMEeNbHbIE 3JIEMEHTHI, JKele30 U (TOp B KOIMYECTBAX OT MCXOJHOTO COAEPKAHUS B a30THOKHCIOM
pacteope g0 (%): 95-98 Ln,0;, 96-99 Fe,05, 994 F, 473 A,y Taxum oOpasom, mporecc
CTEXMOMETPUUYECKOI'0 OCaXKJEHHUS CyJNb(aTOB KaJIbLIHS U3 PACTBOPOB OT BCKPBITHSA C(HEHOBOTO KOHIEHTpaTa
MO3BOJISIET NMOTy4YaTh pacTBOPHI (~25 Mac% HNO;) a30THOH KHUCIOTHI, HOBTOPHOE MCIOJIB30BaHHE KOTOPHIX HA
OIepalyy pa3aoKeHus: CHEHOBOr0 KOHIIEHTpaTa JOCTATOYHO 3((PEKTUBHO U THUIIC.

Pesynbrarhel ncnbiTaHusl 00pa3noB cyib(parTa Kalblys, MOJTYYEHHOTO U3 TEXHOJOTHUYECKHX PACTBOPOB C
pasnnuHOii creneHpto mnpombiBKM (T:)K), BbICymIeHHble B CyMMJIBHOM Inkady B BakKyyMe WM IIpU
arMmochepHoM aaBiaeHnn npu temmeparype 100-104 °C u coxepxamue CaSO4-0.5H,0 ¢ npumecsio NO;3, B
cootBercTBHe TpeboBanmit ['OCT 125 «Bspkymmue rumcoBbie. TeXHWYECKUE YCIOBHS», MPEICTABICHHBIE B
Tabiuie, MOKa3ald, 4TO HUCCieayeMble ocajku (THICBI) OTHOCITCS K rpynmne ObicTpoTBepaetomux (A) u
HopmanbHo TBepaetomux (b). Ilpm atom moareepxkaeHo corjacHo paboram (Bomkenckuit m np., 1974;
I'ypesud, 1996), 94T0 MOBHIIEHNE COACPKAHUS HUTPAT-HOHA B UCXOTHOM OCAIKe CIHOCOOCTBYET yIYUIICHHUIO
KadecTBa CTPOUTEIBHOTO THIICA.
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CBOIiCTBa BBICYIIEHHBIX THIICOBBIX ocankoB Ha ocHOBe CaSO40.5H,0

Tabmuma

i . T, MUH P, MIla I'OCT 125
NOs’, mac.% Hauano Konen 24 1 cyr 7 cyT Mapka I'pynma
0.78* 1.0 3.0 1.7 4.8 5.0 HET HET
0.85 9.0 17.0 4.2 - - I-4AIll b
0.92 2.5 6.5 2.8 6.0 6.3 I-2AIIL A
2.8 3.0 7.5 2.9 6.5 6.7 I-2AI111 A
5.8 8.5 19.0 5.1 8.3 13.3 I'-5AIIL b

[Mpumedanne: * - cynika npu aTMOC(HEPHOM J[aBICHUH

OnTUManbHBIM SIBIIIETCS copepikanue Hutpar-uoHa 0.9+2.8 mac.% NOj;, koTopoe octaercs B CyibdaTrax
nocie pombIBoK 1pu T:K=1:(5+10). ITpu 3TOM nomyyarorcst ObICTPOTBEPACIOIINE TUIICHI TPYNITBI A O€JIoro 1BeTa.
C nanbHEHIIMM TOBBIICHUEM COJCP)KAaHMS HHUTPAT-HOHA CPOKM CXBAaTbIBAHUS YBEIUYUBAIOTCS, W 0Opa3Ilbl
MIPUOOPETAIOT KPEMOBBIN OTTEHOK.

Ilo mpoyHOCTH HpH CKaTHUH, CPOKAM CXBAThIBAaHMS M TOHKOCTH IOMOJIa THIICHl COOTBETCTBYIOT
mapkam ['-2AIIl, T-4BII1, I'-5BII1. /lomonHUTENbHO OIpeaesieHHass IPOYHOCTh 00pa3loB, BHICYLICHHBIX MPH
temnepatype 60 °C 10 mocTosHHON Macchl, mocae | M 7 CyTOK TBEpACHMsS I0Ka3aja BO3pAcTaHHE HX
MPOYHOCTH MOCIIE CYLIKH, YTO OCOOCHHO BaXXKHO NPHU HM3TOTOBJICHHM THICOBBIX u3fenuil. [lo cymme cBolicTs
TUIICHl M3 OCAJKOB MOTYT OBITh HMCIIOJIB30BaHBl JJsl IITYKAaTypPHBIX PabOT M H3TOTOBJICHHS CTPOMUTENIBHBIX
U371l BCeX BUIIOB.

I'umicel, momydaeMble B IIPOLECCE CEPHOKHCIOTHOTO OCAKACHHS KAIbIHS M3 a30THOKHCIBIX PACTBOPOB
HUTpaTa KaJbLUsl OT nepepaboTKu c(heHOBOIO KOHIIEHTPATa, IPUTOAHBI AJISI CTPOUTEIBHON HHIYCTPHH.
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3D VISUALIZATION OF GROUND PENETRATING RADAR DATA IN NATURAL STONE DEPOSITS

H. Luodes, hannu.luodes@gtk.fi, H. Sutinen, heikki.sutinen@gtk.fi
Geological Survey of Finland (Kuopio)

One of the basic requirements for a commercially usable natural stone deposit is the soundness, which means
sparse enough interval of fractures and joints. One of the methods to study the soundness is ground penetrating radar,
also called geo-radar. It uses high frequency (10 MHz to 3,000 MHz) electromagnetic pulses sent by a transmitter,
reflecting back from the discontinuities of the rock to the receiver, forming a continuous profile. In this study the
geo-radar measurements were done in a net of 30 by 30 meters with profile interval of 1 meter. The aim was to
produce data for 3D visualization. The data was visualized as cross-sections and as an animation giving a more
detailed and more easily interpretable view. The 3D visualization also reveals better the discontinuous nature of the
fracture reflections and their tendency to proceed as a front following the directions observed as the general fracture
pattern of the deposit.
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