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such industry is backed with the resolution of the Government of the Republic of Kazakhstan.

One of the promising and relatively new commercial-level genetic type of rare-earth metals (REM)
in Kazakhstan is the weathering mantle. A major representative of this type is Kundybay rare-
earths (RE), which may become the national source of REM. Judging from the material constitution
of the deposit, its geological structure and geotechnical simplicity, the deposit has no parallel for
the mining industry. A feature of Kundybay is the content of medium and heavy lanthanides which
are meagerly available at the other known deposits, are in great demand and stand high in the
world market. Rare earths are associated with the loose clayey rocks in the weathering mantle
and are adsorbed on supergene colloidal minerals — kaolinite, ferric hydroxides, etc. The highest
concentrations of REM are nearby the zone of structural kaolinites, particularly at its lower part.
The basic mineral forms are churchite, yttrorhabdophanite, neodymium bastnasite, and parasite.
Relic endogenous rock-forming minerals (garnet, apatite, orthite, etc.) also contain recoverable
rare earths.

The 3D modeling illustrates RE distribution in four ore deposits in the weathering mantle. There is no
specific pattern in vertical and horizontal variation in the contents of yttrium oxide and rare earths
within the deposit, though it is observed inside individual mineral bodies.

Keywords: weathering mantle, rare-earth elements, rare-earth minerals, clay minerals, ore deposits,
geologic cross-section, light, medium and heavy lanthanides, digital database.

References

1. Downes H., Wall F, Demény A., Szabé Cs. Continuing the Carbonatite Controversy: Preface.
Mineralogical Magazine. 2012.Vol. 76, No. 2. pp. 255-257.

2. Jones A. P, Genge M., Carmody L. Carbonate Melts and Carbonatites. Reviews in Mineralogy &
Geochemistry. 2013.Vol. 75, No. 1. pp. 289-322.

3. Melentev G. B., Samonov A. E., Tolstov A. V.. Looking for the industrial mastering or why does Tomtor
open the great profits to investors and state? Khimiya i Biznes. 2013. No. 5-6. pp. 60—63.

4. Kremenetskiy A., Arkhipova N. Raw material base of innovation technologies. How to revive the full
cycle of production of rare-earth products in Russia. Metally Evrazii. 2013. No. 1. p. 34.

5. Nikulin A. A. Metals for high technologies: trends of global market of rare-earth elements. Problemy
natsionalnoy strategii. 2014. No. 1(22). pp. 134-152.

6. Bekzhanov G. R., Radenko N. L., Ivanov L. B., Niyazov A. R. Rare earths of Kazakhstan. Geologiya i
okhrana nedr. 2008. No. 3(28). pp. 40-48.

7. Niyazov A. R., Brylin M. D. Kundybai deposit. Metallogeny of Kazakhstan. Ore formations. Deposits
of chromium, titanium and vanadium ores, silicate nickel and cobalt, bauxites. Alma-Ata : Nauka
KazSSR, 1978. pp. 44-47.

8. Niyazov A. R., Mikhaylov A. K. Churchite from weathering crust of Shevchenkovskiy metamorphical
complex. Mineralogy and petrography of Urals : collection of articles of Sverdlovsk mining institute.
Sverdlovsk, 1975. Iss. 106. pp. 149—-151.

9. Niyazov A. R., Dzhafarov N. N., Dzhafarov F. N. Kundybai deposit of titanium. Gorno-geologicheskiy
zhurnal. 2007. No. 2. pp. 10-15.

10. Shaydulin F. F,, Chernyshev V. G., Sukhonos L. V. Kundybai deposit of rare earths in Zhetikara District
of Kostanay Region: geological report. Sevkazgeologiya, 1982. 697 p.

11. Dzhafarov N. N., Dzhafarov F. N. Minerals of Zhetikara ore District (Kostanay Trans-Urals). Almaty :
Alem, 2002. 244 p.

12. Dzhafarov N. N. Geological and economic assessment of yttrium and rare earth reserves in Kundybai
deposit as of 01.09.2014. Zhitikara : PLC «Asbestovoe GRP», 2011. 219 p.

13. Dzhafarov N. N., Kaskevich T. M. Resource base of rare earth metals in Zhetikara ore district. Gorno-
geologicheskiy zhurnal. 2013. No. 1-2(33-34). pp. 33-37.

14. Mineev D. A. Lantanoids in ores of rare-earth and complex deposits. Moscow : Nauka, 1974. 237 p.

15. Podporina E. K., Niyazov A. R., Brylin M. D. A new type of rare earth deposits in weathering
crusts. Exogenous deposits of rare elements : collection of articles. Moscow : lzdatelstvo Instituta
mineralogii, geokhimii redkikh elementov, 1980. pp. 21-26.

16. Perrin M., Rainaud J.-F. Shared Earth Modeling. Knowledge driven solutions for building and
managing subsurface 3D geological models. Paris : Editions TECHNIP, 2013. 424 p.

17. Abdul-Rahman H. S., Jiang X. J., Scott P. Freeform surface filtering using the lifting wavelet
transform. Precision Engineering. 2012.Viol. 37, No. 1. pp. 187-202.

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

NAMATU KAPKALLAA3E TMOPIUAA TPUTONOBUYA

C rny6okum npuckopbreM cooBLiaeM, 4To
19 anBaps 2017 r. Ha 65-M rofy Xm3HK ckopo-
MOCTWXHO CKoH4ancs [wopruit Tpuronosuy
Kapkaluaase, W3BECTHbIA MEAaror U Y4eHbin,
[OKTOP TEXHWYECKUX HayK, Npotheccop Kadenpbl
(hM3n4eckix NpoLECCOB rOpHOra NPoM3BOACTBA
n reokoHTpons [opHoro wHcTuTyTa HUTY
«MWCnC», MoyeTHbIA paboTHIK Hayku 1 TexHukKM Poccuitckorn Mepe-
pauum, YneH peaxonnerun « opHoro XypHana.

Mocne okoH4aHWs MockoBckoro ropHoro uHcTuTyTa B 1975 T.
I. T. Kapkawapn3e 6bin pacnpeneneH B onopHblid nyHKT MITA npw
kacheape uanku ropHbix nopop v npoueccos (DIMInM) B r. Xenes-
Horopcke Kypckoi 06nacti Ha gomxkHocTb uHxeHepa. B 1980 r. oH
3alLMTUN KaHOWAATCKYI0 AMCCEPTALMIo 1 Ha CReayoLMi rof nonyyun
[OMKHOCTL accucTeHTa Ha kadenpe MITvM. 3peck oH 3aTem pato-
Tan CTaplMM Hay4HbIM COTPYAHWKOM, AOLEHTOM, NpOtheccopoM Ka-
(henpbl, 3aMeCTUTENEM NPOPEKTopa No Hay4Hoi paGoTe. B 1996 r.
lvopruid TpuronoBry 3aLLMTIAN AOKTOPCKYO avccepTauuio, ¢ 1998 r.
IMEn y4eHoe 3BaHWe Npodeccopa.

I T. Kapkawaa3e KkBanuuuMpoBaHHO 3aHMancst NOAroTOBKOM
FOPHBbIX VHXEHEPOB MO cneumansHocTK «Dusnyeckre NpoLecesl rop-
HOrO MPOM3BOACTBA», BEM NEKUMOHHBIE 11 NPaKTUYECKME 3aHATIAS NO
ancumynnnHam «Pa3pylueHie ropHbix nopod», «Mopenuposatie -

314ECKMX MPOLIECCOB rOPHOM0 MPON3BOLCTBA», «[ MIpOMEXaHNKa» 1 fp.
3a Bpems Nefaror4eckoit [ESTeNbHOCTA OH NOATOTOBMM CBbILE
100 ropHbIx uHxeHepos. Moa ero pykoBOACTBOM 3aLUATUAN KaHOW-
[aTcKie MccepTauni 5 conckatenen.

Cchepa HayuHbix wHTepecoB [. . Kapkalwan3se o6LimvpHa: OHa
0XBATbIBAET B3PbIBHOE Pa3pyLUEHWE TOPHbIX MOPOA, 3KOMOrMHEecKme
npo6rembl OTKPLITbIX 1 NOA3EMHbIX PaBoT, KOMMLITEPHOE MOfENPo-
BaHWe (N3NYEcKX NpOLEeccoB, 06GeCneveHre MeTaHoBe30macHoCTy
Mpu pa3paboTke YromfbHbX MecTopoxaeHuid. OH 9BnseTcs aBToOpoM
6onee 150 Hay4HbIX TPyAoB 1 NaTeHToB. VM Gbinu pa3paboTaHbl: cno-
€06 TEPMOCTPYIHOMO LIAPOLIEYHOr0 BypeHNst CKBaXWH; MOAENbHbIE
MpenCcTaBneHns 0 (POPMUPOBAHIAM MHAMUHYECKIX HAMPSLKEHNI B MO-
pOAHOM MacCcKBe Mpi ero pasynpoyHeHun 6ypoB3pbIBHLIM CNOCOGOM;
cnoco6bl NbINenoaaBneHyist Npy MaccoBbIX B3pbIBax Ha Kapbepax.

I. I. Kapkalliag3e sBRsncs YneHoM [BYX ANCCEPTALMOHHbIX CO-
getoB npu HUATY «MWCnC» n dhepepanbHbiM 3KCNEPTOM Hay4HO-
TexHu4eckoi cdepbl MuHobpHaykn PO,

CeeTnas namsTb 0 Moprim puronosrye Kapkatuanae, TpyXeHu-
ke, BbICOKOKBANM(ULMPOBAHHOM CneLnanueTe, NpekpacHoM YenoBe-
Ke HaBCErfa COXpaHUTCS B CEpALaXx ero KOMMer, Y4eHnKoB 1 [Apy3eil.

TopHbiit ureTuTyT HAUTY MUWCHC>,
peakonnervs v pegakuyvs « opHoro XypHana»
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