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Isotopic and geochemical study of geothermal fluids in Mongolia for

geothermal exploration

Dolgorjav OYUNTSETSEG

ABSTRACT
There are 42 hot springs in Mongolia and from them 32 hot springs are located in the
Khangai area. In the Khangai mountain region, geothermal fields occur in five provinces
(Zavkhan, Bayankhongor, Uvurkhangai, Arkhangai and Bulgan). In this study were
determined chemical and isotopic compositions in 46 hot and cold spring waters (24 hot
springs, 5 cold springs and 17 river waters) of Khangai area. To identify changes of main
chemical composition of hot spring waters within different times we were compared
present studies results with the previous studies 25 hot spring waters results. The hot
waters were of Na*-HCO5 and Na'-SO,* type whereas cold springs and river waters were
characterized as a Ca®*-HCOj; type water. The Ca**+Mg*" concentrations in the cold
spring and river waters are greatest in waters with elevated HCOs3". This shows that cold
spring and river waters are enriched in Ca**, Mg** and HCOs; due to dissolution of
carbonate rocks such as dolomite commonly observed in the study area. In contrast, the hot
waters are enriched in Na* and K* and depleted in Ca** by ion exchange with underlying
clay minerals. The 8D and 5'®0 values of hot water samples in the Khangai Mountain
region vary from -87 to -126%. and -12 to -17%o, respectively and are in good agreement
with those of cold springs and river water in the regions studied. The hot and cold spring
waters in the Zavkhan region and at high altitude have more negative 5D and §'°0 values
than those of other regions. There is no evidence of 3*°0 shift. This means that all water
samples come from meteoric water minimal isotope exchange by interaction with
surrounding rocks. The *3C isotopic ratios in the study area thermal and cold waters range
from -13 to -17%o. This means the carbon species (HCO3) in hot springs is derived from
organic sources. The 8*S values vary from +4 to +19%,. The &°*S values vary within a

wide range independent of their sulfate contents. Based on the He/Ne and *3C ratios, sulfur



in hot springs may be of sedimentary origin. We have calculated of underground
temperature were obtained using 3 different methods suggested by geothermometers,
mineral saturation state and mixing model. The underground temperature in each reservoir
are estimated to be 120+40°C and indicating a low temperature geothermal resource in the
study area. These resources can be used for room heating and production of electricity by a

binary system.
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