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2 Clarivate

Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been 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 News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOmMpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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PHYSICAL AND CHEMICAL STUDIES
OF THERAPEUTIC MUD ARASAN-KUNDYZDY FUGS

Abstract. A brief description of the geographic position, hydro-geological conditions for the manifestation of
therapeutic muds of the Arasan-Kunduzdy litter is given, cartographic coordinates of which and its identification in
the satellite image were taken during the reconnaissance survey of the work area in 2018. External characters mud
gray color, texture dense packed, single native structure, odorless. Humidity is an average of 28,1%. Volumetric
weight in the natural state of 1,83 g/cm?. Particle density of dried mud is 2,51 g/m*. The granulometric composition
of the mud varies between 0,001 and 5,0 mm. The shear resistance of therapeutic mud appreciated 1910 dynes/cm?.
Stickiness is 6540 dynes/cm?. The volumetric heat capacity is 0,781 cal/ g-grad-cm®. The coefficient of thermal
conductivity is 0,00260, heat-retaining capacity of mud is 411 seconds (with a standard of at least 300 seconds). The
amount of dissolved salts (mineralization) was 5,6 g/100 g of mud. According to the physico-chemical properties,
therapeutic mud of the Arasan-Kundyzdy litter refers to the mud type, confined to saline reservoirs. In the opinion of
the authors, the formation of the manifestation of curative mud of the Arasan-Kundyzdy litter occurred during the
interaction of highly mineralized underground thermal waters, sulfate-hydrocarbonate-sodium composition, asso-
ciated with the Upper Cretaceous aquifer, having surface discharge in the zone of the Dubun tectonic fault and near-
bottom silt sediments in the region of the old riverbed of the Ili River.

Key words: Arasan-Kundyzdy fugs, Panfilov district, therapeutic mud, physical and chemical properties.

Introduction. Currently, in the CIS countries, about 500 mud deposits have been explored, in which
more than 100 resorts operate, where mud therapy is the leading therapeutic factor [1]. The manifestation
of therapeutic mud Arasan-Kundyzdy is poorly studied. Only in 1989-1990 MPD «Kazgeokaptazhmin-
water» was conducted preliminary investigation of the manifestation of therapeutic mud of Arasan
Kundyzdy fugs. Samples of mud were selected for conducting preliminary studies on short and brief
analysis schemes. Analyzes were conducted in the laboratory of management. According to the results
research mud of the Arasan-Kundyzdy fugs is classified as highly mineralized, low-sulfide alkaline mud
that meets all the requirements of therapeutic peloids used for balneological procedures. In 2012, field
teams laboratory termoanomal hydrogeology LLP «Institute of Hydrogeology and Geoecology named
after U. M. Akhmedsafin» conducted a reconnaissance route along Ussek area geothermal waters. During
the reconnaissance survey of the work area was held cartographic coordinates portion manifestatios
therapeutic mud-Arasan Kundyzdy and its identification in space image, selected mud sample [2].

In tectonic terms manifestation of therapeutic mud Arasan-Kundyzdy is located within the Zharkent
depression, which is a large intermontane trough. According to hydrogeological conditions, the manifes-
tation of curative mud is located on the area of the Zharken artesian basin, which is a second-order basin
in relation to Ili,and is bounded from the buried Paleozoic shaft located west of Almaty in the Kalkan-
Boghuti neck [3-5]. The study of geological and structural conditions Zharkent artesian basin allows us to
consider it as an independent hydrogeological unit with the specific conditions formation of groundwater.

The manifestation of therapeutic mud of Arasan-Kunduzdy fugs is located in the Panfilov district of
Almaty region on the right bank of the former riverbed of the Ili river, 45 km south-west of the city of
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Zharkent. The research is carried out according to the grant financing project "Development of an
innovative method for the qualitative and quantitative evaluation of therapeutic mud in southeast Ka-
zakhstan as a hydromineral raw material" (IRN AR 05130934).

The methods of researches. In 2018 by the laboratory of industrial and geothermal water LLP
«Institute of Hydrogeology and Geoecology named after U.M. Akhmedsafin» was started research work
on the grant financing project «Development of an innovative method for the qualitative and quantitative
evaluation of therapeutic mud in southeast Kazakhstan as a hydromineral raw material» (IRN AR
05130934).

During the reconnaissance survey of the area of work, coordinates of the site of the manifestation of
therapeutic mud Arasan-Kundyzdy and its identification in a space image were mapped and were taken
samples of mud.

As a result of the chemical-analytical analysis of therapeutic mud samples were established following
physico-chemical properties therapeutic mud of the Arasan-Kunduzdy fugs. External signs: gray mud,
consistence dense, packed, homogeneous structure, odorless. Humidity: average value W180°C=285,2%.
The volumetric weight of mud in the natural state: y=1, 84g/cm®. The density particles of dried mud is
2,51 g/cm®. The contamination with particles larger than 0,25 mm is due mainly to fine sand and
vegetation residues.

Resistance to shear of therapeutic mud is estimated at 2207 dynes/cm?. The stickiness of the mud was
12 500 dynes/cm?. The volume specific heat is 0,741 cal/g -grad-cm?. The coefficient of thermal diffusivity
a=0,00 194 cal/cm? sec-grad. Heat-retaining capacity 519 seconds with a standard of at least 300 seconds.
According to the chemical composition of mud belong to the chloride-hydrocarbonate sodium type, the
mineralization of mud is 8,1 g/dm?, pH is 9,50.

Sludge mud in assessing their therapeutic value is characterized by the presence of carbonates, as
well as calcium and magnesium sulphates, which turn into solution when treated with 10% hydrochloric
acid mud. Significant amounts of gypsum and limestone deteriorate the quality of therapeutic mud. In
addition, these poorly water-soluble salts can be in the form of sufficiently large concretions (up to 1 or
more mm), which violates the granulometric composition. The silicate-argillaceous backbone of the SAB
is 50,2%. The total value of CO, was 7,55% in dried mud. In terms of natural mud — 5,65%. The con-
ditional content of carbonates is 17,2% in the dried mud. The average content of hydrogen sulphide (H,S)
is 17,7 mg/100 g dry mud or 0,017%. The loss of mass during calcination of mud characterizes crys-
tallization water, organic substances. Weight loss for dry mud is 8,57%. Humidity is 25,2%. For natural
mud- 6,41%. For the silicate-clayey skeleton (after crumbling) of mud - 1,22%.

The total content of hydrogen sulphide in mud is 136 mg per 100 g of mud or 1,04 mg-eq/100 g. The
average iron content is 280 mg/100 g or 10 mg-eq/100 g. The ferrum residue is 10,0 — 0,52 = 9,5 mg-eq or
266 mg of Fe*+. The content of elemental sulfur: 0,031%. Hydrogen (pH) and redox (Eh) mud potentials
mud pH = 8,47 units, pH of the mud solution = 9,50 units, pH of the water extract (1: 10) = 8,12 units. The
oxidation-reduction potential of mud in connection with the rapid change in time ranges from -385 to
-380 mV.

The technology of preparation of mud for medical procedures sometimes involves the dilution of the
concentrate with ordinary water, and not with the brine of the lake; therefore, during the study of mud, an
experiment was performed to dissolve the salts contained in the mud when extracted with water (water
extract 1:10 T: Zh). The amount of dissolved salts (mineralization) was 1619 g/100 g of mud. Hypo-
thetical salt composition (% mg-eq): Mg (HCO;) 2 (38,9%), Na-HCO; (20,6%), CaCOs; (10,2%). With
acid decomposition precipitate is a silicate-clay skeleton (coarse-dispersed silicate component). In a
hydrochloric acid solution, along with a salt-soluble salt component are calcium, magnesium, sulfates,
iron, aluminum, manganese, phosphates, soluble silicic acid.

Thus, an analysis of the physico-chemical properties of the original mud showed that the therapeutic
mud of the Arasan-Kunduzdy fugs, refer to the type of silt mud confined to saline reservoirs. In the
opinion of the authors, formation of the manifestation of therapeutic mud of the Arasan-Kunduzdy fugs
occurred during the interaction of high mineralized subterranean waters of sulfate-hydrogen carbonate
sodium composition associated with the Upper Cretaceous aquifer having surface discharge in the zone of
the Dubun tectonic fault and near-bottom silt sediments in the region of the old riverbed of the Ili River.




N E W S of the Academy of Sciences of the Republic of Kazakhstan

REFERENCES

[1] http://www/ladya-kmv.ru/san/dirt/

[2] Kan S., Kalugin O., Murtazin E., Kurmangalieva Sh., Rysmendeeva G. Therapeutic mud litter Arasan-Kundyzdy and
some aspects of their genesis // Proceedings of the NAS RK, Series of geology and engineering sciences. Almaty, 2015. N 3.
P. 69-79. (In Rus.).

[4] Artesian basins of Southern Kazakhstan. Almaty: Science, 1968. 122 p. (In Rus.).

[5] Kan M. Underground mineral waters of the Ili depression // Bulletin KazSSR, Series of geology. Almaty, 1973. N 3.
P. 80-87. (In Rus.).

[6] Formation and hydrodynamics of artesian waters of Southern Kazakhstan. Almaty: Science, 1973. 231 p. (In Rus.).

C. M. Kan', A. M. Tiopun’, I1I. I'. Kypmanranuepa'

'«Y. M. AxmencadyH aThIHIAFbl THAPOTEOJIOTHS KIHE TE0IKONOTH HHCTHTYThI», AnMarsl, KasakcTaH,
M. B. JIOMOHOCOB aThIHIAFbI Mackey MeMJIEKETTIK yHUBepCHTeTi, Peceit

APACAH-KYH/JbI3/Ibl COPBIHBIH EMJIK BAJIIIBIKTAPBIH
OU3UKAJBIK-XUMUSAJIBIK 3EPTTEYJIEPI

AnHoTanus. ApacaH-KyHIBI3IBI COPBIHBIH €MJIK OalIIbIKTaphlHA KbICKama cumnarrama kentipinreH (Ilan-
¢unoB aymanel AmMaTsl 00ibIchl). ChIpTKBI Oenrici Oo#bIHIIA OaNMIIBIK CYp TYCTEC, KOHCHUCTEHITUSCH THIFHI3,
HBIFBI3JANIFAH, KYPBUTBIMBIOIPTEKTI, Micci3. blnranmapuibFel, TaOWFH >KargaijaFbl KeJeMIli CalMarbl, KeIKeH Oail-
IIBIKTBIH THIFBI3ABIK O6JIiTi, TPaHyIOMETPHSIIBIK KYPaMbl, KBUDKY KeAEpTiCiHIH Meepi, Ka0bICKaKThIFbI, KOJIEMI1
KBUTYy CHIBIMJBUIBIFBI OOWBIHIA MOIIMETTEp KeNTipiieH. XUMHUSUIBIK KYpambl OOMbIHINA OaNlIBIKTAp XJIOPHITIi-
rHJPOKapOOHATTHI HATPHIAII THITKE KaTa/ibl, OANIIBIKTEIH MUHEpanganysl — 8,1 r/am3, pH 9,50. Apacan-KyHubi3ast
COp eMJIiK OaNIbIFBIHBIH (DPU3UKATBIK-XUMHSUIIBIK KACHETTepl OOMBIHIIA TY3/bl CYKONMAacChlHA OpaiiiacKaH, JIaisbl
OaJllIbIK TUIIIHE >KaTabl.

Tyiin ce3nep: Apacan-KyHneizast copsl, [landunos ayaansl, eMaik OanmbIKTap, GU3NKaIBIK KOHE XUMHSIIBIK
KacHeTTepi.

C. M. Kan', A. W. Tiopun?, IIL. I'. Kypmanranuesa'

'TOO «VHCTUTYT THIPOTEOJIOTHH U Teo3konoruu uM. Y. M. Axmencaduna», Anmarsl, Kazaxcras,
*MocKOBCKHit rOCy1apCTBEHHBIH yHIBepcuTeT uM. M. B. JloMoHocoBa, Mocksa, Poccus

®U3UKO-XUMHUYECKUE UCCJIEJTOBAHMS JIEUEEHOM I'PSI3HA
COPA APACAH-KYHIY3/1bl

AnHoranus. IlpuBenena kpaTkas XapakTepuUCTHKa JedeOHBIX rps3eil copa ApacaH-Kynmysmaer (Ilandu-
JIOBCKUI paiioH AnmatuHckoi obnacti). 1o BHEHIHMM NpH3HAKaM Ipsi3b CEPOro LBETA, KOHCUCTEHLMS IUIOTHAs,
CJIeXKABINAACS, OJHOPOTHON CTPYKTYpHI, Oe3 3amaxa. [IpuBecHbI JaHHBIC MO BIAXKHOCTH, 00BEMHOMY BECy B €CTe-
CTBCHHOM COCTOSHHWH, ININIOTHOCTH YaCTHI] BbICyMEHHOﬁ I'ps3Uu, rpa”HyJIOMETPUICCKOMY COCTaBy, BEJIMYHMHBI COIIPO-
TUBJICHUS CIIBUTY, JIMIIKOCTH, OOBEMHON TEIUIOEMKOCTH. 110 XMMUYEeCKOMY COCTaBY I'psI3M OTHOCSTCSI K XJIOPHIHO-
rUIPOKapOOHATHOMY HATPHEBOMY THITY, MuHepaimsamus rpssu — 8,1 r/av’, pH 9,50. Ilo (u3MKO-XMMHUECKHM
cBOlicTBaM Je4yeOHble Tpsi3u copa ApacaH-KyHmy3mel OTHOCATCS K WJIOBOMY THILy Tpsi3ei, NPHYpOUYCHHBIX K
COJICHBIM BOZOEMaM.

KuaroueBslie cioBa: cop ApacaH-Kyanysner, [landunoBckuil paiioH, nedeOHBIC TPS3H, (PU3UKO-XUMHUIECKHE
CBOHCTBa.
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