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Jeotermal sahalarda agilan sondaj veya sondajlarin tamamlanmasinin ardindan, kuyu tamam-
lama testleri agamasinda, uzun donem testler sirasinda ve/veya isletme dénemi boyunca ya-
pilabilecek jeokimyasal ¢alismalar ile akigskanin alinacagi rezervuarin 6zellikleri ve isletme
doneminde rezervuar parametrelerinin degisimi hakkinda bilgi edinilebilmesi i¢in uygulamasi
kolay onemli bir yontemdir. Bu yontemle iiretim oncesi ve sonrasinda izlenmesi ve olustu-
rulmasi gereken prosediirlerin veya stratejilerin gelistirilmesine yonelik bilgilerin edinimi
miimkiindiir. Hizmet alinan akrediteli laboratuarin standartlari dogrultusunda 6rnekleme ya-
pilmalidir. Miimkiin mertebe 6rnekleme, isletme basinglari ve sicakliklari gézetilerek, iire-
tim hatt1 parametrelerine yakin sicaklik ve basing kosullarinda alinmalidir. Saglikli 6rnekle-
me yapabilmek i¢in jeotermal kuyularin {iretim hatlarinin tasarimi, mini seperatdriin yiizey
hattina montaj1 yapilabilir olarak planlanmalidir. Bu neden ile 6ncelikle gerek kisa donem
gerekse uzun dénem kuyu testleri sirasinda tiretim hattinin jeokimyasal 6rneklemelerin ya-
pilacagi g6z oniinde bulundurularak yiizey hatti kurulumlarinin tasariminin ve montajimin
gerceklestirilmesi gerekmektedir. Burada yogusmayan gazlar ve akiskan 6rneklerin alinma-
sinda kullanilan mini seperatdr-yogunlastirici tasarimiin ve montaj seklinin alinan 6rnekler
tizerinde gergeklestirilen analizlerin sonuglarini etkiledigi unutulmamalidir. Stvi ve gaz or-
neklemesi yapilirken seperatoriin samandira bdlgesindeki sivi-gaz orani seperator iizerinde
bulunan vanalar yardimiyla dogru oranda ayarlanmalidir. Bu oran sivi drneklemesinde sivi
orani %50 seviyesinin {izerinde, gaz 6rneklemesinde ise gaz orani %75 - %85 oranlari arasinda
olmalidir. Gaz 6rneklemesi yapilirken, yogunlastiricinin uygun sicakliga sogutulmasi gerek-
mekte olup, seperator tizerindeki basing siirekli takip edilmeli ve uygun basing altinda 6rnek
almmalidir. Sivi fazda alinan 6rneklerin pH, elektriksel iletkenlik, toplam ¢oziinmiis madde
miktar1, tuzluluk orani gibi sahada alinan dlglimlerin yani sira, igerdikleri iyon 6zelliklerini
saptamak amaciyla major anyon ve katyon, silis ve izotop ornekleri ayri olarak alinmalidir.
S1vi drneklemesi yapilirken alinan sivi 6rnekleri olusabilecek herhangi bir kirlilik ve bakte-
riyolojik olugum ag¢isindan 0.45 p filtre ile siiziilmelidir. Katyon &rneklerinde olusacak iyon
¢okelimlerini 6nlemek igin ise 1:1 oraninda saf nitrik asit ¢dzeltisi (%65) eklenmelidir. Gaz
fazinda ise yogusmayan gazlarin (NCG) miktarlarinin belirlenmesi adina 6zel olarak iiretilen
“Giggenbach” sisesi kullanilmal1 ve bu gazlar biinyesinde hapsedip, analizinin yapilmasi sige
igerisine sodyumbhidroksit ve ¢inkoasetat ¢ozeltileri eklenmelidir. NCG dl¢limii igin gaz debi
6lger kullanilabilir. Bu 6l¢timde yogunlasan akigkan yeterli miktarda olana kadar veya belirle-
nen minimum siire zarfina kadar 6l¢iime devam edilmelidir. Yanlis ve dogru alinan 6rneklere,
6lgtimlere ait degerlendirmeler de yapilacaktir.

Bu yontem ile alinan gaz ve sivi 6rneklerinin sonuglari, rezervuar karakteri, akiskanin koke-
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ni, silika doygunluk indeksi, agirlik¢a karbondioksit, hidrojen siilfiir emisyonu miktar1 gibi
yatirima ve isletmeye temel bilgi teskil edecek birgok bilginin dogru belirlenmesi konusunda
yardimer olacaktir.

Anahtar kelimeler: Jeotermal akiskan, jeotermal rezervuar, jeokimya, seperator-yogunlasti-
ric1, Yogusmayan gazlar
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ABSTRACT

Geochemical study is an easy and significant method in order to obtain information about
the characteristics of the reservoir and monitor the changes of the reservoir parameters. This
study can be performed during well completion tests after completion of drilling(s), long term
tests and/or exploitation period in geothermal fields. With this method, it is possible to acquire
information regarding the production procedures or strategies and the development of these
before and during the exploitation period. Sampling should be done in line with the standards
of the accredited laboratories. Sampling should be taken at temperature and pressure condi-
tions close to production line parameters and also it should be performed by taking operating
pressures and temperatures into account. The design of the production lines of the wellheads
should be designed by considering that the mini-separator can be installed on the surface line
in order to make a reliable sampling. For this reason, it is necessary to design and install the
surface line in consideration of performing geochemical sampling by using the production
line during the short term or long term well tests. It should be kept in mind that the design
and installation quality of the mini-separator-condenser used to sample non-condensable ga-
ses and fluid specimens affects the results of the analysis carried out on the samples. When
liquid and gas samplings are practiced, the liquid-gas ratio at the water gauge mounted to
the separator should be adjusted with the help of the valves on the separator. The liquid ratio
should be above 50% in the liquid sample and gas ratio should be between 75% and 85% in
the gas sample. When gas sampling is carried out, the condenser should be cooled down to
the reasonable temperature. The pressure at the separator should be continuously monitored
and sampling should be performed under the projected pressure. Rather than the field me-
asurements including pH, electrical conductivity, total dissolved solids and salinity, major
anion and cation, silica and isotope samples should be taken separately in order to determine
the ionic properties of these samples in the liquid phase. When liquid samples are taken, the
samples should be filtered by the help of 0.45 u filter grade paper in order to avoid any pos-
sible contamination and bacteriological formation. In order to prevent ion precipitation in
cation samples, pure nitric acid solution (65%) having a ratio of 1:1 should be added to the
samples. In the gas sampling, “Giggenbach” bottle, specially produced for the determination
of the amount of non-condensable gases (NCG), should be used and sodium hydroxide and
zinc acetate solutions should be added to the bottle for trapping and analysis of these gases. A
gas flow meter can be utilized to measure non-condensing gases in situ. Measurement should
be continued until sufficient amount of the condensed fluid is acquired or until a minimum
period of time has elapsed. Evaluations of the measurements and sampling will also be made
for incorrect and correctly.
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The results obtained by the geochemical analysis of the gas and liquid samples acquired by
Jfollowing the procedure given above will help to accurately identify many information such
as reservoir characteristics, origin of fluid, silica saturation index, carbon dioxide, hydrogen

sulphur emission amounts which will constitute the fundamental knowledge for investment and
exploitation stages.

Keywords: Geothermal fluid, geothermal reservoir, geochemistry, separator-condenser,
non-condensable gases
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