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accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of Science.
Content in this index is under consideration by Clarivate Analytics to be accepted in the Science
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities Citation
Index. The quality and depth of content Web of Science offers to researchers, authors,
publishers, and institutions sets it apart from other research databases. The inclusion of Bulletin
of NAS RK in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential multidiscipline content to our community.

Kasakcman Pecnybnukacbkl ¥nmmabiK fbiibiM akademusicbl "KP YFA XabapwbiCbl” fbiibIMU XKypHa-
nbiHeiH Web of Science-miH xaHanaHraH Hyckacbl Emerging Sources Citation Index-me uHOekcmeryee
KabblindaHraHbiH xabapnaliobl. byn uHOekcmery 6apbicbiHOa Clarivate Analytics KomnaHUsICbi XypHanobl
o0aH opi the Science Citation Index Expanded, the Social Sciences Citation Index xoHe the Arts &
Humanities Citation Index-ke kabbinday mecerneciH Kapacmbipyda. Web of Science sepmmeyuwinep,
asmopnap, bacnawbinap MeH MeKkemesiepee KOHMeHm mepeHdiai MeH canacbiH ycbiHaobl. KP ¥FA
XabapwebicbiHbiH Emerging Sources Citation Index-ke eHyi 6i30iH KoramMOacmbiK YWiH eH e3eKmi oHe
6edendi mynbmuducyunnuHapibl KOHMeHmke adasndbifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4Hbll xypHan «BecmHuk HAH PK» 6b1n npuHsam 0nsi uH0ekcuposaHusi
e Emerging Sources Citation Index, obHoeneHHol sepcuu Web of Science. CodepxxaHue 8 3mom UHOeK-
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npuHamus xypHana e the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts
& Humanities Citation Index. Web of Science npednacaem kauyecmeo u 2aiybuHy KOHmMeHma Orns
uccnedoeamenel, asmopos, usdamenel u y4pexdeHul. BknoueHue BecmHuka HAH PK e Emerging
Sources Citation Index demoHCcmpupyem Hawy [pPUBEPXKEHHOCMb K Hauboree akmyarnbHOMY U
enusimesisHoMy MynbmuducyuniuHapHoOMy KOHmeHmy 0515 Hauea2o coobuwecmea.
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CHARACTERISTICS OF ZEOLITES FROM CANKANAY,
ALTYN-EMELSKOYE, KAINARSKAYA, TUZKOLSKOE,
DAUBABINSKOYE DEPOSITS

Abstract. The article gives a description of the zeolites of the Chankanay, Altyn-Emel, Kaynar, Tuzkol and
Daubabinskoye deposits. Zeolites (natrolite and thomsonite) along with analcime and calcite perform numerous
tonsils in lavas, cement clastic material in tuffs, and also form secondary emissions of feldspar, leucite and volcanic
glass. The content of zeolites is from 5 to 15%. Monomineral zeolite accumulations are found in some areas, along
faults. Horizons of zeolite-containing rocks can be traced for 5 km at a power of up to 50 meters or more. The most
promising in the search for zeolite are sites along tectonic disturbances, where zeolitization processes have
intensively manifested. Mineral composition shows that zeolites of these deposits can be used as ameliorants, diet
additives in the cement industry.

Key words: zeolite, deposits, minerals, spar, tectonics.

Zeolite is a generalized name for frame aluminosilicates produced in deposits and obtained syn-
thetically. Their crystal structure is represented by tetrahedra of silicon and aluminum oxides, united in
lacy frames with the same size cavities filled with cations of alkali and alkaline earth metals and water
molecules. It is the porous structure and diverse composition of ions that determine its qualities, making
the zeolite irreplaceable for use in the chemical, nuclear, food, agriculture, life and medicine. In the world
there are about 1000 deposits where it is possible to extract natural zeolite (tuff) on a large scale [1].

The Chankanay deposit (467) is located in the Guards district of the Almaty region, 25km southeast
of the railroad. Saryozek station and 5 km to the south-east from the Chankanay RTS, 1 km from the
asphalt road. The area is economically developed. It was opened in 1990. Almanemel party. Studied by
AV Morozov in 1994.

The deposit is confined to the Saryozek brachisinclinorium. The host rocks-tuffs, ignimbrites of the
rhyolite-dacite composition of the Zalgizagashsky permian formation (Figures 135, 136). Mineralization is
represented by a horizontally lying deposit of zeolites, not contoured in length and width. Its average
power is 25 m. Depth of occurrence of the rabbit from 0 to 25 m.

Chemical composition of ores, %: SiO, — 50-62, TiO, — 0,3, Al,0; — 12-16, Fe,0; — 3,1-4,0, CaO —
1,4-1,9, MnO - 0,1, Na,O - 0,1-1,4, K,O — 5-5,5.

Mineral composition of zeolite ores: clinoptilolite, lomontite, analcime. Content of zeolites — 15-90%.

Zeolites can be used as a sorbent for purifying waters for domestic and drinking purposes and as a
feed additive in animal husbandry and poultry farming.

The following conditions are taken into account when calculating the reserves: the on-board content
of zeolites is — 20%, the minimum content of zeolite is 50%, the minimum thickness of the ore body is 2 m.

Inventories recorded in the balance sheet (kt) as of 01.01.96 are A + B + C1-3406, with a zeolite
content of 60.4%, off-balance — 3604 at a zeolite content of 47.64%.

Open-cast mining with a maximum working depth of 20 m has been carried out since 1996 by Rystas
JSC. The conditions of occurrence of zeolites, the shape of the body, high power, insignificant depth and
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volume of overburden are very favorable. Prospects of the field are very significant due to transfer of
reserves to higher categories, additional exploration of flanks and promising ore occurrences near the
field [2].

The Altyn-Emel field (468) is located in the Panfilov district of the Almaty region, 55 km west-north-
west of the railroad station Sary-Ozek. The Almaty-Sary-Ozek-Khorgos highway runs through the field.
In 7km north-west of the settlement properties. Tests as strontium and cadmium sorbents were carried out
at the Institute of Metallurgy and Enrichment of the National Academy of Sciences of the Republic of
Kazakhstan. On the chemical faculty of KazNU on their basis a catalyst was obtained, intended for direct
purification of gases and hydrogen sulphide.

Altynamel, in 20km south-east of the village of Baschi. The area is economically developed. In a 5 km
power line with a capacity of 10 kW. It was discovered in 1986 by V.N. Portnyagin, V.I. Lysov. It was
studied in 1990 by L.G. Pavlov.

It is confined to the Altyn-Emel anticline. It is located among the volcanogenic strata of the rocks of
the Zheldykarinskaya suite of the upper Permian. The thickness falls monoclinically to the northwest at an
angle of 200. The underlying rocks are andesite and dacite porphyrites, overlapping-tuffs and tuffites of
various composition. The total thickness of the formation is 900 m, zeolite-bearing rocks are 150 m.
Zeolitization affected tuffs of mixed composition (andesite-dacite). The richest areas with a high content
of zeolites are confined to zones of disruption. The shape of the bodies is lenticular. Stretching them
north-west 290-3300, length 1500 m, width 100-700 m, power 16-51m (average 43m). The depth of
occurrence is 0-52 m.

Mineral composition: Heylandite, Stilbite, Skulecite, Lomontite.

Chemical composition: %: SiO, — 47.94; TiO, — 0.84; ALLO; — 17.59; Fe,O; — 7.93; FeO — 0.62;
Fe,O; + FeO — 8.55; CaO — 7.31; MgO — 4.28; MnO - 0.12; Na,O - 2.67; K,O — 0.47; Na,O + K,0 —
3.14; P,Os - 0.14; SO; - 0,1.

Physico-mechanical properties of zeolites: density — 2.54-2.89 (2,76) g/cm’, bulk weight — 2.37-
2.63 (2.42) g/en?’, total porosity — 8.21-18.59 (13.97) % , bulk density — 1.33-1.46 g/cm’.

The crush strength index is 0.51 - 1.03 kg/cm?, the abrasion strength index is 99.0-99.9%, the water
resistance is 98.05 - 99.7%, the benzene pore volume is 63 g/cm’. Adsorption properties — 3.6 and 7.3% at
p/ps = 0.4-1.0%, cationic properties from 24 to 64 meq / 100 grams (average 35), non-thermoresistant,
highly acid resistant. Reserves of zeolites, approved by the balance on 01.01. 96. g., Account for the
category C1 - 41 million tenge.

Forecast reserves with a zeolite content from 46.8 to 53.1% (average 50.1%) are 41163 thousand
tonnes. The tests carried out allow the use of zeolite ores in the production of building materials (active
mineral additives), as a feed additive for agricultural animals and birds, and for environmental protection
(water treatment). The reserve deposit, explored, recommended for further technological study.

The described manifestations are located on a very promising area (425 sq. km.), Where the estimated
reserves for P3 are estimated — over 5 billion tons of zeolite [3].

In addition to the above, there are manifestations of unclear perspectives, which require redemption:
Dardandallah, Oikaragan, Kokto-Beb, Shakpakty, Saryozek, Maytyubinskoye, Shiylisu, Arkharli,
Malaysar, and many unnamed manifestations. Most of them gravitate to the Chankanai field, significantly
increasing its prospective reserves.

Sedimentary type.

The manifestation of the Kainar (474) is located in the Syrdarya region of the Kyzylorda region, 20
km east of the railroad. Zhana-Korgan station, in the central part of the Prikaratau region, in the interfluve
of the Akuyk-Besharyk and is confined to the Zhana-Korgan elevation, complicated by the Shukyroy
graben-syncline, Zhidelinsky and Zhana-Korgan anticlines.

Deep geological mapping of scale 1: 50000 was carried out within the area, thematic and prospecting
works on granular phosphorites.

Phosphate deposits of the Middle Eocene occur on the noncarbonate bentonite clays of the Lower
Eocene and are subdivided into the upper siliceous and lower carbonate packs. The rocks are porous, the
composition is siliceous-argillaceous, and the silica is represented by globular and worm-like intergrowths
of opal. Clay substance - montmorillonite composition. The silica content is 69.14 to 73.76%, the
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carbonate content is 4.08-6.8%. Carbonate pack capacity of 8-20 m is composed of marls clay and
phosphate-containing carbonate clays, limestones and phosphorites. Carbonate rocks 56-59% [4-5].

The clinoptilolite, quartz, cristobalite, calcite and montmorillonite were determined in the upper,
siliceous part of the section in well.24a by X-ray analysis. Moreover, the amount of clinoptilolite de-
creases as it approaches the phosphatonic thicker.

In the interval of 12-22 m clinoptilolite more than 50%, 22-31 m — up to 20%. On an area of 300 sq.
Km, 2700 million tons of clinoptilolite ore can be expected in category P3.

Manifestation Tuzkolskoye (475) is located in the Syrdarya region of the Kzyl-Orda region, 80 km
north of the city of Kzyl-Orda, on the Tuzkol uplift, which extends along the main Karatau fault and has
an isometric shape.

The arch of the uplift is composed of deposits of the Upper Cretaceous, the northeastern and eastern
slopes are lacustrine sedimentary deposits of the Paleocene, Lower, Middle and Upper Eocene, overlapped
by Neogene-Quaternary formations. The geological structure is complicated by a series of faults. The
depth of occurrence of the mid-Eocene soles exceeds 100 m. Middle Eocene deposits are phosphate-
bearing, occur on dark gray (to black) clays of the Lower Eocene. Regularities in the distribution of car-
bonate and siliceous rocks along the section are not observed. Plastics are not sustained on laterals.

Taking into account the lithological-facies, structural and stratigraphic features on the
recommendation of S. Ya. Bayakhunova, phosphatostenium, higher and lower deposits for the presence of
sedimentary-diagenetic zeolites.

In clay-zeolite rocks (well # 32/38), lying above the productive horizon, 65-70% of the zeolite is
determined from the sections. In the sections taken between the layers of granular phosphorites, the
content of the zeolite along the thin sections in the borehole. 34/38 at a depth of 12 m - 30%, 36 m - 15-
20%, 48 m - 10-12%. In the base of the productive bundle along the well. 14/12 in the interval 97.5-98.4
m on the grinding of the zeolite 70%, at a depth of 111 m - up to 80%. In a similar horizon along the well.
18/0 determined up to 90% of zeolites at a power of up to 20 m. Radiographic analysis determined
clinoptilolite-geylandid.

On an area of 750 km” along P3, it is possible to expect 13,500 million tons of ore. A comprehensive
assessment of the area for the extraction of zeolite, granular phosphorites, glauconite and bituminous
shales, containing rhenium, tungsten, molybdenum, germanium.

The Daubabinskoye deposit (469) is located in the Sairam district of the South Kazakhstan region on
the right bank of the Daubab River, 15 km to the southeast of the village. Sas - Tube and 50 km northeast
of Shymkent.

The rocks of the Daubabinsky permian formation form the core of the Daubabin brachisinline and are
characterized by a high content of zeolites (Kompaneytsev, 1962). A complex of non-metallic minerals is
associated with the volcanoes of the Daubabinsky Formation. Here, a large deposit of volcanic rocks,
suitable as active additives to cement and for the production of mineral wool, has been explored. The area
of development of the Daubaban volcanics is promising for the discovery of deposits of zeolites, vermi-
culites and Iceland spar (Fig. 139). The increased content of potassium, magnesium and a number of trace
elements in volcanics allows us to recommend them as fertilizers [6, 7].

Zeolites (natrolite and thomsonite) along with analcime and calcite perform numerous tonsils in
lavas, cement clastic material in tuffs, and also form secondary emissions of feldspar, leucite and volcanic
glass. The content of zeolites is from 5 to 15%. Monomineral zeolite accumulations are found in some
areas, along faults. Horizons of zeolite-bearing rocks can be traced for 5 km at a power of up to 50 meters
and more.

Estimated reserves of zeolites (Kompaneets, 1962) — hundreds of thousands of tons, and active mi-
neral additives — 221132 thousand tenge. The most promising in the search for zeolite are sites along
tectonic disturbances, where zeolitization processes.
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C. K. Kyp6anusizon

«Oxonorusi» F3U, K. A. flcayn aTeiHiarbl XaJdbIKapallblK Ka3aK-TYPiK YHUBEPCHUTETI,
Typkicran, Kazakcran

YAHKAHAW, AJITbIH-OMEJIb, KAMHAP, TY3KO.],
JTAYBABUHCK LIEOJIMTTI KEH OPBIHJIAPBIHBIH CUITIATTAMACHI

AnHoTanus. Makanana Yankanait, Antera-Omen, Kainap, Ty3keu sxone J{ay6aOnHCK K€H OpbIHAAPBIHBIH 1€0-
auTTepi cunarrairad. lleonuTrep (HATPOJHUT XKOHE TOMCOHHT) aHAJBIIMM MEH KalbLUTICH Oipre JaBajapaarbl
KeITereH OepTIenepl, TYTIKTepAeri IeMEeHT-KbUIIIBIKTEl MaTepHajiapAbl OpbIHIalbl, COHali-aK Kaitaiama Jana
IINIATHIHBIH TYHOA, JIEWKUT jKoHE BYJIKaHIB! MIBIHBEI Ty3elni. Lleomurrepain kypamsl S5-teH 15%-ra peitin. MoHo-
MHUHEpaIIbl LEOIUT XUHAKTapbl KeiOip skeprepje, akayibikTap OolibiHma ke3zeceni. LleomuT KypaMbIHAAFbI JKbI-
HBICTapJIBIH TOPU30HTHI 50 MeTpre NeiiiH HeMece OlaH Ja Kell KyaTIieH 5 IIakbIpbiMFa Jeiiin Oaiikamanel. [leomut
KOpJaphelH i3AECTipye €H MEePCHEeKTHBAIbl OOJBIN TAaOBUIATHIHBI — IIEOJNMTH3AMMS IPOLECTepPi KAPKBIHIBI TYpIe
KOpiHIC TamKaH TEKTOHUKAIBIK OY3bUTBICTaphl Oap kepiep. MuHepanabl Kypambl KOPCETKCHICH, OChI KeHIEPIiH
[EOTUTTEPi IEMEHT OHAIPICiHIE METHOPAHTTAp, TUETAIBIK KOCTIAIap PETiHAe KONIaHbLIA allapl.

TyiiiH ce3aep: 1ieonuT, KEHAEP, MUHEpAIAap, AT, TEKTOHUKA.

C. K. Kyp6anusizoB

HUU «3xonorusy, MexayHapoIHbIH Ka3aXxCKO-Typelkuil yausepcureT uM. X. A. Scasuy,
Typxecran, Kasaxcran

XAPAKTEPUCTHUKA HEOJIUTOB MECTOPOXKJIEHUI YAHKAHAW, AJITBIH-DMEJIbCKOE,
KAUHAPCKOE, TY3KOJIbCKOE, JAYBABUHCKOE

AnHoTanus. B cTaTthe mpuBeneHa XapaKTEpUCTHKA [IEOTUTOB MECTpOXKIeHUH YaHKaHai, AJNTBIH-DMEIBCKOE,
Kaitnapckoe, Ty3konbckoe, Jlay6aburckoe. L{eomuTs! (HATPOIUT U TOMCOHHUT) BMECTE C aHAIBIIUMOM U KaJIBIUTOM
BBIMOJIHSIOT MHOTOYKCIICHHbIE MUHIAJIMHBI B JIaBaX, [IEMEHTHPYIOT 0OJIOMOYHBIH MaTepual B Ty(dax, a Takxke odpa-
3YIOT BTOPHYHBIE BBIJICICHHUS 110 MOJIEBBIM IIIATaM, JEHIIUTY U ByJIKaHUYECKOMY cTekiy. ColepkaHue [EOJIUTOB OT
5 no 15%. Ha oTnenpHbIX yyacTkax, BAOJb Pa3iOMOB, BCTPEYAIOTCS MOHOMHHEPAJIBHBIE IICOJUTOBBIE CKOIUICHUSI.
["OpU30HTHI LIEOIUTCOAEPIKALIUX ITOPO MPOCISKHUBAIOTCI Ha 5 KM IpU MoiHocTH 110 50 MeTpoB u Oosee. Haubosee
MEpPCIIEKTUBHBIMU Ha IOMCKH ILIEOJIMTa SIBISIOTCS YYacTKH BJIOJIb TEKTOHHYECKMX HapyIICHHH, IJie MHTCHCUBHO
MPOSIBWINCH MPOLECCH] LEONNTH3aH. MUHEpaIbHBIA COCTaB MOKA3bIBAET, YTO IICOJUTHI JAHHBIX MECTOPOKIACHHUN
MOT'YT OBITh HCITOJIb30BAaHbI B KAUECTBE MEIHOPAHTOB, TUETA00aBOK B IIEMEHTHOH MTPOMBIIUICHHOCTH.

KuroueBble cJI0Ba: IIEOJIUT, MECTOPOKICHHUS, MUHEPAJIBI, AT, TEKTOHHUKA.
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