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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.
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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
1s 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 (HCOs) 2 (38,9%), Na-HCO; (20,6%), CaCO; (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.
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'«V. M. AxMeaca()uH aTBIHAAFH THAPOTEOIOTHS JKIHE T0KONOTH HHCTUTYThD>, Amvarsr, KasakcTan,
*M. B. JIoMOHOCOB aThIHIAFsI MOCKey MEMIIEKETTIK YHHBEpCHTETI, Pecei

APACAH-KYHJIBI3AbI COPEIHEIH EMJIIK BAJIIIBIKTAPEIH
OU3NKAJIBIK-XUMISLILIK 3EPTTEYJIEPT

Annortamust. ApacaH-KyHZIbI3IsI COPBIHBIH €MAIK OaNMIBIKTAPhIHA KbICKAmA cumarrama kexripiaren (ITan-
¢unoB aymansl Ammatel 00JbICH). CHIPTKEI Ocnrici OOWBIHIIA OAIIBIK CYp TYCTSC, KOHCHCTCHITHACHI THIFBI3,
HBIFBI3JANIFAH, KYPBUIBIMBIOIPTEKTI, WicCi3. bIFamapuibiFer, TAOWFH KAFJAWJAFEI KOJCMII CAJIMAFBI, KCTKCH Oalr-
IIBIKTHIH THIFBI3IABIK O6JIiri, TPAHYJOMETPISIIBIK KYPAMBL JKbIJDKY KCICPTICIHIH MONIIepi, ;Ka0BICKAKTBIFI, KOICMI1
SKBUTY CHIMBIMABUIBIFBI OOMBIHIA MOJIMETTEP KENTipiteH. XUMISIIBIK KypaMbl OOMBIHINAG OANIIBIKTAP XJIOPHITI-
THAPOKAPOOHATTHI HATPUHIIL THIIKE KATaxbl, OanmIBIKTEIH MUHEpATAaHysl — 8,1 r/am3, pH 9,50. Apacan-KyHas3as1
COp eMIiK OaNNIBIFBIHBIH (PH3HKANBIK-XUMILIIBIK KaCHETTepl OOHBIHIIA TY3ABI CYKOMMACBHIHA OPAMIACKaH, JIAIIIbI
OaIIIbIK THITIHE JKATAIBL.

Tyiin cesaep: Apacan-KyHas3as1 copsl, [TaH(pHIOB ay aHbl, eMIiK OaMmBIKTap, (PH3HKATBIK KOHC XHMHUSITBIK
KACHCTTCPI.
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®U3NKO-XUMHYECKHE NCCJIEAOBAHHUSA JTEYEBHOM I'PSI3A
COPA APACAH-KYHTY3/bI

Annoramus. [IpuBeneHa KpaTkas XapakTEpHUCTHKA JICUEOHBIX Ipsised copa ApacanH-KyHayszasr (Ilandu-
JOBCKHH paiioH AIMaTHHCKOW o0nacTm). [lo BHEIIHMM NPH3HAKAM TPSI3bh CEPOTO I[BETA, KOHCHUCTCHIUS IUIOTHAS,
CIICKABIIASICSL, OMHOPOAHOM CTPYKTYPHL, O3 3amaxa. IIpuBecHbI JaHHBIC MO BJIAKHOCTH, OOBEMHOMY BECY B €CTE-
CTBEHHOM COCTOSHHUH, TNIOTHOCTH YAaCTHI[ BBICYIICHHOHN I'PS3H, TPAHY IOMETPHUCCKOMY COCTABY, BEIMYHHBI COMPO-
THBJICHHS CIBUTY, JIMIIKOCTH, OOBEMHOH TEIUIOEMKOCTH. [10 XMMHYECKOMY COCTABY TPSI3H OTHOCATCS K XIIOPHIHO-
THIPOKAPOGOHATHOMY HATPHEBOMY THIy, MHHepammsamus rpasu — 8.1 t/mr’, pH 9,50. TTo (H3HKO-XHMIYECKIM
CBOMCTBaM JcucOHBIC TPs3u copa ApacaH-KyHIy3ael OTHOCATCS K HJIOBOMY THIy TpPS3CH, IPHYPOUCHHBIX K
COJICHBIM BOJOCMAM.

Kmouennie cioBa: cop Apacan-KyHaysael, [TanQumoBCKkuit paioH, JCUCOHBIC TPA3H, (PH3HUKO-XHMHICCKHC
CBOMCTBA.
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