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Brom (Br) rutin su kalitesi testlerinde nadiren izlendigi i¢in genelde ihmal edilir. Brom ii¢iin-
cii en hafif halojendir ve en 6nemli dogal kaynag: volkanlardir. Dogada ¢esitli tuz formlarinda
bulunur (6rnegin, CaBr,, NaBr) ve suda oldukga ¢6ziiniirdiir. Bromun dogal seviyesi, fosil
yakit kaynaklar1 ve organik madde igerigi yiiksek seyl (Br 24 mg/kg a kadar ¢ikabilir) harig,
cevrede diisiiktiir. Yer kabugunda Br 6 mg/kg gibi eser miktarda bulunur. Deniz suyunda Br
miktar1 66-68 mg/L arasinda degisir. Yeraltt sulari, ylizey sularina gore daha yiiksek brom
igerir, ancak i¢ilebilir sularda Br miktart genelde ¢ok diisiiktiir (6rnegin, ABD yeralt1 sularinda
Br, 3,2-58 pg/L). Brom, organik madde agisindan zengin seyllerden petrol ve gaz iiretimiyle
iliskili atik sularda (>1000 mg/L’ye kadar ¢ikabilir) ve komiir ve dogal gaz ¢evirim santralle-
rinin atik sularinda yiiksek miktarlarda bulunur. Bu atiksular ¢evreye desarj edilirse, igilebilir
yiizey sularindaki brom konsantrasyonlarini artirabilir. igme suyu kaynaginda smir degerin
tizerinde Br varsa, suyunun dezenfeksiyonu amaci ile kullanilan ozon veya hipoklorit ile re-
aksiyona giren Brom kansorojen bromata (BrO,) okside olur. Brom nispeten yiiksek bir insan
toksisite esigine sahiptir ve ekotoksisite yalnizca yiiksek konsantrasyonlarda gozlenir. Saglik
veri tabanindaki belirsizlikler nedeniyle WHO Bromat i¢in gecici kilavuz degeri 10 pg/L ola-
rak belirlemistir. Sinir degerlerin {izerinde brom igeren sulari mide bulantisi, kusma, ishal ve
karin agris1 gibi gastrointestinal semptomlara ve uzun siireli maruz kalindiginda kanser ve
iireme ve endokrin sistem sorunlari riski tasir.

Calisma alan1 Sakarya kent merkezine 11 km uzaklikta yer alan Taskisig1 ve Caltigak koyleri
(Adapazari) ve ¢evresini kapsamaktadir. Caligma alaninin 6zelligi, ¢alisma alani iginde kalan
Taskisig1 gol kenarinda kurulu bir dogal gaz ¢evrim santrali olmasi, ayrica kire¢ ve beton sa-
nayi tesisleri ve tesislere hammadde kaynagi saglayan tas ocaklariin bulunmasidir. Y 6re halki
icme suyu ihtiyacini sehir sebeke suyundan karsilanmaktadir, fakat farkli amaglar igin (te-
mizlik, tarim ve hayvancilik, vb.) yeralt1 suyu ve yiizey suyu (Taskisig1 golii) kullanmaktadir.
Calismanin amaci bu sularinin fizikokimyasal 6zelliklerini inceleyerek, sularin sanayilesmeden
etkilenip etkilenmedigini ortaya koymak; sularin kullanilma potansiyelini degerlendirmektir.
Calisma kapsaminda, Ekim-Kasim 2016 doneminde, Taskisigi golii (2 adet), tasocaklarinda
meydana gelen goletlerden (4 adet) ve su kuyularindan (5 adet) su 6rnekleri alinmis ve yerinde
su parametreleri dl¢iilmiistiir. Orneklerin ana anyon, katyon ve iz element analiz yapilmistir.
Sularin sicaklik, pH, EC ve CI degerleri sirasiyla 18.6°C- 29.9°C; 7.26-11.48; 385-2760 uS/cm
ve 23,78 - 700,14 mg/L arasinda degismistir. iz element analizlerinde dikkat ceken sonuglar,
As (1,4-33,1 pg/L), U (<0,02-14,42 ng/L) ve Br (131-2819 pg/L) degerlerine aittir. En yiiksek
Br degerleri (2819 ve 516 ng/L) halk tarafindan kullanilan ve hayvanlarin igtigi kuyu sularina
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aittir. Caligmada sularin sicaklik artig1 ve Br igerikleri koken ve saglik yoniinden detayli olarak
tartigilacaktir.

Bu ¢alisma mali agidan ITU-BAP tarafindan desteklenmistir (Proje No:39610).

Anahtar kelimeler: Brom, Bromat, yeralt1 suyu, yiizey suyu, dogal gaz santrali, Adapazari
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ABSTRACT

Bromine (Br) is neglected as it is rarely monitored in routine water quality tests. Bromine is the
third lightest halogen and the most important source is volcanoes. It is found in various salt
forms in nature, such as CaBr, NaBr, and is highly soluble in water. Bromine's natural level
are low in the environment, except for fossil fuel sources and organic-rich shale (up to 24 mg
/'kg). There is a trace amount in the earth crust as much as 6 mg/kg. The amount of bromine
in sea water ranges from 66 to 68 mg/L. Groundwater contains higher bromine than surface
waters, but the amount of Br in potable water is generally very low (for example, Br, 3.2-58
ug/L in US groundwater). Bromide is also high level present in produced water associated with
extraction of oil and gas from organic-rich shale formations (>1000 mg/L) and in waste water
of coal and natural gas power plant. If the bromine-rich wastewater is discharged to surroun-
ding, it can increase bromide concentrations in potable surface waters. If there is Br over the
limit value in the source of drinking water, the ozone or hypochlorite used with the disinfection
purpose of the water, convert Br to carcinogenic bromate (BrQO,). Bromine has a relatively
high human toxicity threshold, and ecotoxicity is observed only at high concentrations. Beca-
use of uncertainties in the health database, WHO set a provisional guideline value of 10 ug/L
for bromate. Drinking waters containing bromine over the limit values cause gastrointestinal
symptoms such as nausea, vomiting, diarrhea and abdominal pain; and long-term exposure
pose a risk to cancer and reproductive and endocrine system problems.

The study area covers Taskisigr and Calticak villages (Adapazari) and near vicinity, which are
11 km away from Sakarya city center. The characteristic of the study area is that it is a natural
gas power plant located at Taskisigi lake lakeside within the study area, lime and concrete fa-
cilities and also quarries that provide raw materials to the facilities. The local people provide
drinking water from city water supply system but it uses groundwater and surface water (Tas-
kisigt Gol water) for different purposes (cleaning, agriculture and animal husbandry, etc.).
The aim of the study is to examine the physicochemical properties of these waters, to reveal
whether the waters are affected by industrialization and to assess availability potential of these
waters. In the scope of the study, in-situ water parameters were measured and water samples
taken from Tagskisigt (2 samples), ponds in the quarries (4 samples) and water wells (5 samp-
les) in October-November 2016 period. The anions, cations and trace elements of the samples
were analyzed. Temperature, pH, EC and Cl values of the samples are 18.6°C to 29.9°C; 7.26
to 11.48; 385 to 2760 uS/cm and 23.78 to 700.14 mg/L, respectively. The remarkable results in
trace element analysis belong to As (1.4-33.1 ug/L), U(<0.02-14.42 ug/L) and Br (131-2819
ug/L) values. The highest values of Br (2819 ve 516 ug/L) belong to the well waters used by
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the public and animals drink also the waters. In the study, the temperature increase and Br
contents of the waters will be discussed in detail in terms of origin and health.

This work was financially supported by ITU-BAP (Project No: 39610).
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