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ÖZ 

'R÷X�$NGHQL]�NÕ\ÕVÕQGDNL�VDQD\LOHúPLú�0HUVLQ�NHQWLQGHQ��$UDOÕN�����-Ocak 

�����WDULKOHUL�DUDVÕQGD� WRSODQDQ�\D÷PXU�VXODUÕ�S+�YH� LOHWNHQOLNOHUL� LOH� WHPHO�DQ\RQ�
(Clí, NO3

í, SO4
2í) ve temel katyon (Na+, K+, Ca2+, Mg2+, NH4

+��LoHULNOHUL�DoÕVÕQGDQ�
LQFHOHQPLúWLU�� � dDOÕúPDQÕQ� DPDFÕ�� \D÷PXU� VX\XQGD� PHYFXW� DQWURSRMHQLN� ND\QDNOÕ�
ELOHúHQOHULQ� GHULúLPOHULQH� GD\DQDUDN� 0HUVLQ¶LQ� KDYD� NDOLWHVL� KDNNÕQGD� ELOJL�
edinmektir.  Bu amaçla, ikisi kent merkezinde, birisi Mersin Üniversitesi, Çiftlikköy 

.DPS�V�¶QGH�\HU�DODQ� � WRSODP�G|UW� LVWDV\RQGDQ�|UQHNOHPH�\DSÕOPÕú��DQDOiz edilen 

ELOHúHQOHULQ�\HUH�YH�]DPDQD�ED÷OÕ�GH÷LúLPOHUL�EHOLUOHQPLúWLU��� 
 

%LU�\ÕOOÕN�|UQHNOHPH�G|QHPL�LoLQGH�G|UW�IDUNOÕ�LVWDV\RQGDQ�WRSODQDQ�����DGHW�
\D÷PXU� VX\X� |UQH÷LQLQ� S+� GH÷HUOHUL� ���-���� DUDVÕQGD� GH÷LúPHNWHGLU� YH� KDFLP�
D÷ÕUOÕNOÕ� RUWDODPD� S+� ����¶GXU�� � 7�P� |UQHNOHU� LoLQGH� VDGHFH� �� WDQHVL� DVLGLN� \D÷Õú�
RODUDN� GH÷HUOHQGLULOHELOLU� �S+� �� ������ � $WPRVIHUGH� PHYFXW� NDOVLW� �&D&23�� LoHUL÷L�
DoÕVÕQGDQ�]HQJLQ�PLQHUDO�WR]ODUÕQ�YH�DQWURSRMHQLN�ELU�ELOHúHQ�RODQ�DPRQ\D÷ÕQ��1+3) 

\Dú� o|NHOPHVLQH� ED÷OÕ� RODUDN� WDPSRQODQDQ� \D÷PXU� VXODUÕQÕQ� �� ��¶LQLQ� DONDOL�
NDUDNWHUGH�ROGX÷X�EHOLUOHQPLúWLU��� 

 

7HPHO�L\RQ�GHULúLPOHUL��&D2+ > SO4
2í�> Clí  > NH4

+ > Na+ > Mg2+ > NO3
í > 

K+ > H+� úHNOLQGH� VÕUDODQPDNWDGÕU�� � 6�OIDW� YH� QLWUDW� L\RQODUÕQÕQ� \D÷PXU� VXODUÕQÕQ�
DVLWOL÷LQH� RODQ� ED÷ÕO� NDWNÕODUÕ� VÕUDVÕ� LOH� �� ��� YH� �� ��� RODUDN� KHVDSODQPÕúWÕU���
Antropojenik türler olan SO4

2í ve NO3
í�L\RQODUÕQÕQ�RUWDODPD�GHULúLPOHUL�OLWHUDW�UGHNL�

GH÷HUOHUOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�0HUVLQ�NHQWL�DWPRVIHULQLQ�EX�NLUOHWLFLOHUOH�DúÕUÕ�\�NO��
ROPDGÕ÷Õ� YH� 0HUVLQ¶GH� FLGGL� ER\XWODUGD� ELU� KDYD� NLUOLOL÷L� SUREOHPL� EXOXQPDGÕ÷Õ�
VRQXFXQD� YDUPDN� RODVÕGÕU�� � .HQW� PHUNH]LQGH� \HU� DODQ� LVWDV\RQODUD� DLW� |UQHNOHULQ�
DQWURSRMHQLN� L\RQODU� DoÕVÕQGDQ� GDKD� ]HQJLQ� ROXúX�� Q�IXV� \R÷XQOX÷X� QHGHQL� LOH� EX�
LVWDV\RQODUÕQ� HYVHO� ÕVÕQPD�� HQG�VWUL\HO� YH�YH\D� WUDILN� HPLV\RQODUÕ� JLEL� \HUHO�
DQWURSRMHQLN�ND\QDNODUGDQ�GDKD�ID]OD�HWNLOHQGL÷LQL�J|VWHUPHNWHGLU� 

 

           Anahtar Kelimeler:�'R÷X�$NGHQL]��0HUVLQ��7HPHO� L\RQODU��$VLW� \D÷PXUX��
$ONDOL�\D÷PXUODU� 
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ABSTRACT 

 

The chemical composition of precipitation in the city of Mersin on the 

Mediterranean coast of Turkey has been studied.  Spatial and temporal variability of 

rainwater constituents have been determined from samples collected at two central 

and two suburban stations for one year period between December 2003 – January 

2005.  A total of 157 samples covering all precipitation events were analyzed to 

determine pH, conductivity, as well as major anion (Clí, NO3
í, SO4

2í) and major 

cation (H+, Na+, K+, Ca2+, Mg2+, NH4
+) concentrations.   

 

The pH varied in a wide range of 4.8-8.5 and the volume-weighted mean was 

found 6.79.  Only 8 out of 157 samples in the acidic range (pH < 5.6).  The 

remaining highly alkaline samples being neutralized by either NH4
+ in rainwater or 

CaCO3 resulting from wet deposition of atmospheric dust.   

 

The concentration of major ionic species has the following order: Ca2+ > 

SO4
2í >  Clí >  NH4

+ > Na+ > Mg2+ > NO3
í > K+ > H+.  The mean SO4

2í is observed 

to be higher than NO3
-.  The relative contributions of sulfate and nitrate ions to the 

acidity of Mersin precipitation were found to be 71 % and 29 %, respectively. 

Comparison of the anthropogenic sulfate and nitrate concentrations with the 

literature data suggest that Mersin atmosphere is not heavily loaded by these ions 

and there is not serious air pollution problem within the city.  Relatively higher 

NH4
+, NO3

- and SO4
2í concentrations measured near the center of Mersin suggest 

increased pollution from local anthropogenic sources, e.g., residential heating, 

industrial and/or traffic emissions. 

 

Key Words: Eastern Mediterranean, Mersin, Major ions, Acid rain, Alkaline 

rains. 
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7(ù(..h5 

 

%X� oDOÕúPD�� 7�UNL\H� %LOLPVHO� YH� 7HNQLN� $UDúWÕUPD� .XUXPX� �7h%ø7$.��
WDUDIÕQGDQ� GHVWHNOHQHQ� ���<���� 1R¶OX� SURMH� YH� 0HUVLQ� hQLYHUVLWHVL�� %LOLPVHO�
$UDúWÕUPD� 3URMHOHUL� )RQX� WDUDIÕQGDQ� GHVWHNOHQHQ�%$3-FEFKB (TÖ) 2004-3 No’lu 

SURMH�NDSVDPÕQGD��JHUoHNOHúWLULOPLúWLU� 
 

7H]�oDOÕúPDPÕ�\|QOHQGLUHQ�YH�GHVWHNOH\HQ�WH]�GDQÕúPDQÕ�KRFDP�6D\ÕQ�'Ro��
'U��7�UNDQ�g=62<¶D��GHQH\VHO� DúDPDGDNL�|]YHULOL� oDOÕúPDODUÕQGDQ�GROD\Õ�ELWLUPH�
WH]L� |÷UHQFLOHUL� $\úH YURDAKUL, Anya� %(<7$52ö/8�� $\úHJ�O� &2ù.81, 

Duygu� 6HOHQ� 6(5ø1 ve Eyüp� 7h5.2ö/8¶QD, grafik çizimleri konusundaki 

NDWNÕODUÕQGDQ� GROD\Õ� GRVWXP� 'HU\D� ù$+ø1¶H�� WH]� KD]ÕUODPD� V�UHFLQGH� J|VWHUGL÷L�
DQOD\ÕúWDQ�GROD\Õ� oDOÕúWÕ÷ÕP�%L\RPHU�%L\RWHNQRORMLN�hU�QOHU�6DQ��YH�7LF��/WG��ùWL���
<|QHWLP�.XUXOX�%DúNDQÕ�6D\ÕQ�øKVDQ�087/8¶\D��\�NVHN�OLVDQV�H÷LWLPLP�ER\XQFD�
KHS�\DQÕPGD�RODQ�YH�GHVWHNOHULQL�HVLUJHPH\HQ�VHYJLOL�DLOHPH�YH�GRVWODUÕPD�VRQVX]�
WHúHNN�UOHULPL�VXQDUÕP�� 

   

HPLC ve ICP-$(6�DQDOL]OHUL� VÕUDVÕQGDNL�GHVWHN�YH�\DUGÕPODUÕ� LoLQ�0XVWDID�
.HPDO�hQLYHUVLWHVL�g÷UHWLP�h\HOHUL�6D\ÕQ�<��'Ro��'U��$EGXOODK�g.6h=��6D\ÕQ�<��
Doç. Dr. Kemal SANGÜN ve Merkez AUDúWÕUPD� /DERUDWXDUÕ� 7HNQLN� 3HUVRQHOLQH��
GHQH\VHO� DúDPDQÕQ� EDúODQJÕFÕQGD� VD÷ODGÕ÷Õ� GH-iyonize su için Kromsan Teknik 

0�G�U�� 6D\ÕQ� 7XUJXW� (/(5¶H�� DQDOL]OHULQ� ELU� NÕVPÕQÕ� ODERUDWXDUÕQGD�
JHUoHNOHúWLUPHPL]H� RODQDN� VD÷OD\DQ� 'Ro�� 'U�� 6HUSLO� h1<$<$5¶D� YH�
laboratuDUGDNL� \DUGÕPODUÕQGDQ� GROD\Õ� $UDúWÕUPD� *|UHYOLVL� $\úLQ� *g=(/¶H�
WHúHNN�UOHULPL�VXQDUÕP� 
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'R÷DO� \D� GD� DQWURSRMHQLN� \ROODUOD� DWPRVIHUH� VDOÕQDQ�NLUOHWLFLOHU� X]XQ� \D� GD�
NÕVD�PHQ]LOOL�ELU�WDúÕQÕP�QHWLFHVLQGH�\Dú�YH�YH\D�NXUX�o|NHOPH�PHNDQL]PDODUÕ�\ROX 

ile tekrar yeryüzüne dönerler. Pek çok kirleticinin atmosferden yeryüzüne 

WDúÕQÕPÕQGD�\Dú�o|NHOPH�PHNDQL]PDODUÕ��NXUX�o|NHOPH\H�NÕ\DVla daha önemli bir rol 

oynar [1].  %X�DoÕGDQ�EDNÕOGÕ÷ÕQGD��\Dú�o|NHOPH�|UQHNOHULQGH�NLUOHWLFL�SDUDPHWUHOHULQ�
NLP\DVDO� DQDOL]L� LOH� \HUHO� DWPRVIHUGHNL� KDYD� NLUOLOL÷LQLQ� GHUHFHVL� KDNNÕQGD� |QHPOL�
bilgiler elde etmek mümkündür [2]. 

+DYD� NLUOHWLFLOHULQLQ� HQ� \D\JÕQ� RODQÕ� 622’dir. +HU� \ÕO� WRQODUFD� 622� oHúLWOL�
kaynaklardan yayÕODUDN� DWPRVIHUH� NDUÕúPDNWDGÕU�� � %X� HPLV\RQODUÕQ� HQ� |QHPOL�
E|O�P��HOHNWULN��UHWPHN�DPDFÕ\OD�oRN�E�\�N�PLNWDUODUGD�NDWÕ�YH�VÕYÕ�\DNÕWODU�\DNDQ�
termiN� VDQWUDOOHUGHQ� ROXúPDNWDGÕU�� �NOx¶LQ� DWPRVIHUGHNL� EXOXQXúX� \DNODúÕN� RODUDN�
\DUÕ�\DUÕ\D�WDúÕW�HJsR]X�YH�VDELW�\DNPD�WHVLVOHULQGHQ�ND\QDNODQPDNWDGÕU� 

.LUOHWLFLOHULQ�\D÷PXUOD�o|NHOPHVL�YH�EX�o|NHOPHQLQ�QHGHQ�RODFD÷Õ�VRQXoODU��
ülkemizde çok az bilgi birikimi olan konulardan bir tanesidir.  <Dú�YH�NXUX�o|NHOPH�
sonucunda atmosferden yeryüzüne geçen sülfat, nitrat gibi anyonlar, toksik metaller, 

NÕUVDO� E|OJHOHUGH� WRSUD÷ÕQ� YH� J|OOHULQ� DVLWOHúPHVLQH� QHGHQ� ROPDNWD�� NHQWOHUGH� LVH�
LQVDQ�VD÷OÕ÷ÕQÕ�GR÷UXGDQ�HWNLOH\HELOHFHN�G�]H\OHUH�HULúPHNWH�YH�WRSUD÷D�o|NHOPHOHUL�
VRQXFXQGD�GD�LQVDQODUÕQ�|]HOOLNOH�oRFXNODUÕQ�VD÷OÕ÷ÕQÕ�GROD\OÕ�RODUDN�HWNLOHPHNWHGLU���
(QG�VWUL\HO� IDDOL\HWOHU�� NRQXWODUGD� ÕVÕQPD� DPDoOÕ� RODUDN� NXOODQÕODQ� IRVLO� N|NHQOL�
\DNÕWODU��PRWRUOX�WDúÕWODUGDQ�oÕNDQ�HJso]�JD]ODUÕ�YH�IRVLO�\DNÕWODUD�GD\DOÕ�RODUDN�HQHUML�
�UHWHQ� WHUPLN�VDQWUDOOHU�IDDOL\HWOHUL� VRQXFX�KDYD\Õ�NLUOHWPHNWH��N�N�UW dioksit, azot 

oksitler, partikül maGGH� YH� KLGURNDUERQ� \D\PDNWDGÕU�� � øNL� LOH� \HGL� J�Q� DUDVÕQGD�
KDYDGD� DVÕOÕ� NDODELOHQ� EX� NLUOHWLFLOHU� DWPRVIHUGH� oHúLWOL� NLP\DVDO� UHDNVL\RQODUD�
X÷UD\DUDN�]DPDQOD�oRN�X]DNODUD�WDúÕQDELOPHNWHGLU���Bu kirleticiler, atmosferdeki su 

SDUWLN�OOHUL�YH�GL÷HU�ELOHúHQOHUOH�WHSNLPH\H�JLUHUHN�V�OI�UR]�DVLW��+623), sülfürik asit 

(H2SO4) ve nitrik asit (HNO3�� ROXúXPXQD� QHGHQ� ROPDNWDGÕU�� Hiçbir yabancÕ�
PDGGH\OH� NLUOHWLOPHPLú� WHPL] atmosferde bile KDYDQÕQ� ELOHúLPLQGH� EXOXQDQ�
NDUERQGLRNVLWLQ�\D÷PXU�VX\X�LoHULVLQGH�o|]�QPHVLQH�ED÷OÕ�RODUDN�\D÷PXU suyu hafif 

DVLGLN�NDUDNWHU�WDúÕU vH�S+�GHUHFHVL�����FLYDUÕQGDGÕU���dHúLWOL�\DQPD�ROD\ODUÕ�VRQXFX�
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KDYD\D�NDUÕúDQ�622, SO3, NOx�JLEL�JD]ODU�DWPRVIHUGH�DVLW�ROXúXPXQD�QHGHQ�ROPDNWD�
YH� EXQODUÕQ� \HU\�]�QH� XODúPDVÕ� LOH� DVLW� \D÷PXUODUÕQÕ� ROXúWXUPDNWDGÕU�� � %XQODUÕQ�
\HU\�]�QH� G|Q�úOHUL� NXUX� YH� \Dú� DVLW� GHSRODQPDVÕ� VRQXFX� ROXúXU�� � Bu gazlar 

atmosferde gaz çevrimine girerek nitrik asit (HNO3�� ROXúXPX� LOH� VRQXoODQDQ�
]LQFLUOHPH�UHDNVL\RQODUÕ�WDPDPOD\DUDN�DVLW�\D÷PXUODUÕQÕQ�ROXúPDVÕQÕ�HWNLOHPHNWHGLU� 

AVLW�\D÷PXUODUÕQÕQ�ED]Õ�HWNLOHUL� 
 

• (Q� E�\�N� HWNLVL� RUPDQODU� �]HULQGH� ROXS�� D÷DoODUÕQ� HQ� |QHPOL� RUJDQÕ olan 

\DSUDNODUGDNL�E�\�PH�YH�JHOLúPH\L�HQJHOOHPHNWHGLU. 
 

• $VLW�\D÷PXUODUÕ�J|O�YH akarsularda asit dengesini bozarak, önceOLNOH�GX\DUOÕ 
FDQOÕODU�ROPDN��]HUH�W�P�FDQOÕODUÕ�HWNLOHPHNWH��ED]Õ�W�UOHULQ�GH�|O�P�QH�\RO�
DoPDNWDGÕU� 

 

• <HU\�]�QH� LQHQ� DVLW� \D÷PXUODUÕ�� VX\D� YH� WRSUD÷D� JHoHUHN�� RQODUÕQ� IL]\R-

NLP\DVDO� \DSÕVÕQÕ� GH÷LúWLUPHNWH�� QHWLFHGH� WRSUDN� YH� VX\OD� LOLúNLGH� RODQ�
FDQOÕODU�HWNLOHQPHNWHGLU� 

 

• 7DULKVHO� NDOÕQWÕODUÕQ�� oHOLN� N|SU�OHULQ�� GHPLU\ROODUÕQÕQ� DúÕQPDVÕQD� YH�
WDKULEDWÕQD�QHGHQ�ROPDNWDGÕU� 

 

Mersin, Türkiye¶QLQ� 'R÷X� $NGHQL]� NÕ\ÕVÕQGD� \HU� DODQ� VDQD\LOHúPLú� ELU�
kentidir.  Mersin’in� NX]H\L�� .X]H\GR÷X-*�QH\EDWÕ� LVWLNDPHWLQGH boydan boya 

X]DQDQ�7RURV�GD÷ODUÕ�LOH çevrilidir.  1�IXVXQXQ�|]HOOLNOH�VRQ�\ÕOODUGD�KÕ]OD�DUWPDNWD�
ROXúX� KDYD� NLUOLOL÷L� SUREOHPOHULQL� GH� EHUaberinde getirmektedir ve bugüne kadar 

Mersin iO�PHUNH]LQGH� øoHO�dHYUH� øO�0�G�UO�÷�¶Q�Q�\DSWÕ÷Õ�NHVLNOL�622 ve partikül 

PDGGH�|Oo�POHUL�GÕúÕQGD�FLGGL�DQODPGD�KDYD�NLUOLOL÷LQL�VDSWDPD\D�\|QHOLN�KHUKDQJL�
ELU�DUDúWÕUPD�oDOÕúPDVÕ�\DSÕOPDPÕúWÕU� 
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%X�oDOÕúPDGD, Mersin’in� IDUNOÕ�E|OJHOHULQGHQ�VHoLOHQ�G|UW�IDUNOÕ� LVWDV\RQGDQ�
bir� \ÕO� V�UH� LOH� �$UDOÕN� ����� - Ocak 2005)� \D÷PXU� |UQHNOHUL� WRSODQPÕúWÕU� Bu 

örneklerde pH ve iletkenlik ölçümlerine ek olarak temel anyon (Cl- , NO3
- , SO4

2- ) 

ve temel katyon (Na+ , K+, Ca2+ , Mg2+ ve NH4
+ ) analizleri gerçekOHúWLULOPLúWLU� 

 

dDOÕúPDQÕQ�DPDFÕ��0HUVLQ�\D÷PXUODUÕQÕQ� WHPHO� L\RQLN�ELOHúLPLQL� VDSWDPDN��
HOGH� HGLOHQ� VRQXoODUÕ literatürdeki� GH÷HUOHUOH� NÕ\DVOD\DUDN� úHKULQ� KDYD� NDOLWHVL�
KDNNÕQGD�JHQHO�ELU�ILNir edinebilmektir. 
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���.$<1$.�$5$ù7,50$6, 

�����+$9$�.ø5/(7ø&ø/(5ø�9(�.$<1$./$5, 
 

'R÷DO�KDYD�ELOHúLPLQL�ER]DQ�E�W�Q�PDGGHOHU�NLUOHWLFL�RODUDN�WDQÕPODQPDVÕQD�
UD÷PHQ� EX� PDGGHOHU� JHQHO� RODUDN� Birincil ve øNLQFLO� NLUOHWLFLOHU� olarak 

VÕQÕIODQGÕUÕOÕU�� � 'R÷DO� \D� GD� DQWURSRMHQLN� ND\QDNODUGDQ� GR÷UXGDQ� DWPRVIHUH�
VDOÕQDQODUD�birincil (kükürt oksitler, azot oksitler, karbonmonoksit, partikül madde 

YH�oHúLWOL�KLGURNDUERQODU���DWPRVIHUGH�JD]�ID]ÕQGD�EXOXQDQ�ELOHúHQOHULQ��NÕVDFD�JD]-
SDUWLN�O� G|Q�ú�P�� DGÕQÕ� YHUGL÷LPL]� oHúLWOL� NLP\DVDO� V�Ueçlerden geçerek 

\R÷XQODúPDVÕ� LOH� ROXúDQODUD� LVH� ikincil kirleticiler (ozon, sülfürik asit, nitrik asit) 

GHQLU��*HQHO�RODUDN�KDYDGD�DVNÕGD�EXOXQDQ�NDWÕ�YH�YH\D�VÕYÕ�SDUoDFÕNODU�úHNOLQGHNL�
DHURVROOHU��KDYD�NLUOLOL÷L�\DUDWPDODUÕ��N�UHVHO�|OoHNWH�\HU\�]�Q�Q�Uadyasyon bütçesi, 

GROD\ÕVÕ�LOH�LNOLPL��]HULQGH�|QHPOL�URO�R\QDPDODUÕ�YH�ND\QDNODQGÕNODUÕ�\HUOHUGHQ�oRN�
X]DN� PHVDIHOHUH� NDGDU� WDúÕQDELOPHOHUL� QHGHQL� LOH� VRQ� \ÕOODUGD� �]HULQGH� |QHPOH�
durulan bir konudur [3]. 

2.1.1. Birincil Kirleticiler  

'R÷DO� YH� DQWURSRMHQLN� ND\QDNOÕ� RODELOLUOHU�� �9RONDQODUGDQ� RODQ� HPLV\RQODU��
RUPDQ�\DQJÕQODUÕ��KD\YDQ�YH�ELWNL�DUWÕNODUÕQÕQ�SDUoDODQPD��U�QOHUL��\HUNDEX÷XQGDQ�
ND\QDNODQDQ�PLQHUDO�WR]�YH�RN\DQXVODUGDQ�VSUH\�úHNOLQGH�KDYD\D�\D\ÕODQ�GHQL]�WX]X�
GR÷DO� ND\QDNODU� DUDVÕQGD� VD\ÕOÕUNHQ�� enerji üretimi ve endüstriyel üretim süreçleri 

VÕUDVÕQGD�\DNÕODQ�IRVLO�\DNÕWODU�LOH�PRWRUOX�WDúÕW�DUDoODUÕQGDQ�ND\QDNODQDQ�HPLV\RQODU�
DQWURSRMHQLN�ND\QDNODU� VÕQÕIÕQGDGÕU�� �+DYD�NLUOHWLFLOHULQLQ�HQ� \D\JÕQ� RODQÕ�622’dir.  

+HU� \ÕO� WRQODUFD� 622� oHúLWOL� ND\QDNOardan yayÕODUDN� DWPRVIHUH� NDUÕúPDNWDGÕU�� �Bu 

HPLV\RQODUÕQ� HQ� |QHPOL� E|O�P�� HOHNWULN� �UHWPHN� DPDFÕ\OD� oRN� E�\�N�PLNWDUODUGD�
NDWÕ� YH� VÕYÕ� \DNÕWODU� \DNDQ� WHUPLN� VDQWUDOOHUGHQ� ROXúPDNWDGÕU�� � $WPRVIHUH� DWÕODQ��
NOx¶LQ� \DNODúÕN� \DUÕVÕ� WDúÕW� DUDoODUÕQÕQ� HJVR]XQGDQ�� GL÷HU� \DUÕVÕ� LVH sabit yakma 

WHVLVOHULQGHQ�ND\QDNODQPDNWDGÕU� 
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�������øNLQFLO�.LUOHWLFLOHU� 
$WPRVIHUGH� HQ� ERO� EXOXQDQ� LNLQFLO� LQRUJDQLN� DHURVRO� ELOHúHQOHUL� DúD÷ÕGD�

YHULOPLúWLU� 
Sülfürik asit, H2SO4 

Amonyum sülfat, (NH4)2SO4 

Amonyum hidrojen sülfat, NH4HSO4 

Amonyum nitrat, NH4NO3 

Sodyum nitrat, NaNO3 

Amonyum klorür, NH4Cl. 

 PAN 

%X� OLVWHGHQ� GH� DQODúÕODFD÷Õ� JLEL�� LNLQFLO� NLUOHWLFLOHU� DUDVÕQGD� HQ� \D\JÕQ�
bulunanlar, atmosferdeki bolluk derecelerine göre sülfatlar, nitratlar ve klorürler 

úHNOLQGH�VÕUDODQDELOLU. 
 

Sülfat aerosolleri, genel olarak SO2’nin sülfürik aside oksitlenmesi ve daha 

VRQUD� DPRQ\DN� WDUDIÕQGDQ� oHúLWOL� GHUHFHOHUGH� Q|WUDOL]DV\RQD� X÷UDPDVÕ� VRQXFXQGD�
PH\GDQD� JHOLU�� � %XQXQ� GÕúÕQGD� DWPRVIHULN� V�OIDWÕQ� N�o�N� ELU� NHVLPL�� V�OI�ULN� DVLW�
üretiminden ve DOoÕWDúÕ��J\SVXP-CaSO4) gibi sülfat minerallerini hammadde olarak 

NXOODQDQ�HQG�VWULOHUGHQ�ELULQFLO�NLUOHWLFL�úHNOLQGH�GH�ND\QDNODQDELOPHNWHGLU���(Q�L\L�
bilinen antropojenik SOx� ND\QDNODUÕ�� )RVLO� \DNÕWODUGÕU�� � 'R÷DO� V�OI�U� ND\QDNODUÕ�
DUDVÕQGD� LVH� RN\DQXVODUdan, karalardaki sulak alanlardan, toprak ve bitkilerden 

ND\QDNODQDQ�EL\RMHQLN� V�OI�U� JD]ODUÕ�� GHQL]� WX]X� SDUWLN�OOHUL�� YRONDQLN� HPLV\RQODU��
EL\RN�WOH� �EL\RPDVV�� \DNÕPÕ� LOH� WRSUDN� HUR]\RQX� LOH� DWPRVIHUH� WDúÕQDQ� SDUWLN�OOHU�
VD\ÕODELOLU�� � 6�OIDW� DHURVROOHULQin SO2 GÕúÕQGDNL� HQ� |QHPOL� |QV�U�F�V�� GHQL]GHNL�
ILWRSODQNWRQODU� WDUDIÕQGDQ��UHWLOHQ�GLPHWLO�V�OI�U��'06�- (CH3)26���ELOHúL÷LGLU�� �%X�
ELOHúLN�DWPRVIHUGH�V�OIDWD�RNVLWOHQPHNWHGLU�>�@� 

 

Nitratlar, azot oksitlerin (NOx) nitrik aside oksitlenmesi ve daha sonra 

DPRQ\DN�\D�GD�VRG\XP�NORU�UOH� WHSNLPHVL�VRQXFXQGD�ROXúXUODU��$WPRVIHULN�QLWUDW��
V�OIDWÕQ� DNVLQH� E�\�N� |Oo�GH� DQWURSRMHQLN� \ROODUGDQ� �IRVLO� \DNÕWODUÕQ� \DNÕOPDVÕ��
WUDILN� HPLV\RQODUÕ�� QLWULN� DVLW� YH� J�EUH� �UHWLPL�� YV��� ND\QDNODQÕUNHQ� WDUÕPVDO�
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topraklardaki niWULILNDV\RQ�YH�GHQLWULILNDV\RQ�V�UHoOHUL�LOH�J|N\�]�QGH�oDNDQ�úLPúHN�
ROD\ODUÕ�JLEL�GR÷DO�ND\QDNODU�N�o�N�|Oo�GH�NDWNÕGD�EXOXQXU�>�@� 

 

Klorürler�� GDKD� ]L\DGH� GHQL]� WX]XQGDQ� ND\QDNODQÕUODU�� $WPRVIHUGHNL�
DPRQ\DN� YH� KLGURMHQ� NORU�U� GHULúLPL� \�NVHN� ROGX÷XQGD� LNincil amonyum klorür 

(NH4&O�� DHURVROOHUL� PH\GDQD� JHOLU�� � 6�OIDW� YH� QLWUDWÕQ� DNVLQH� LNLQFLO� NORU�U�
DHURVROOHULQLQ�DWPRVIHULN�NORU�U�GHULúLPLQH�RODQ�NDWNÕVÕ�ROGXNoD�N�o�NW�U� 
 

�����<$ù�dg.(/0(�9(�<$ö085�68/$5,1,1�$6ø7/øöø� 
 

<D÷PXU� VX\XQXQ� DVLWOL÷L�� DWPRVIHUGeki asidik (CO2, H2SO4, HNO3, 

HCOOH) ve bazik (NH3, CaCO3�� W�UOHULQ� VXOX� RUWDPGD� X÷UDGÕ÷Õ� DVLW-baz 

tepkimelerinin dinamik bir sonucudur.  $WPRVIHUGH�JD]� ID]ÕQGDNL�N�N�UW� �62x) ve 

azot oksitler (NOx), H2SO4 ve HNO3 gibi temel asitlerin ön-sürücüleri olduklaUÕQGDQ�
\D÷PXU� VX\X� LoLQGH�o|]�QG�NOHULQGH�H+, sülfat (SO4

2-) ve nitrat (NO3
-�� L\RQODUÕQD�

G|Q�úHUHN� DVLW� \D÷PXUODUÕQD� QHGHQ� ROXUODU� [6].  Bu nedenle sülfat ve nitrat temel 

DVLGLN�DQ\RQODU�RODUDN�DGODQGÕUÕOPDNWDGÕU�� 
 

Atmosferdeki SO2, homojen ve heterojen s�UHoOHUOH� V�OI�ULN�DVLGH�G|Q�ú�U��
7HSNLPHOHU�DúD÷ÕGD�YHULOPLúWLU�>�@� 
 

SO2   +   OH-   :���+623
-
                                                                                                                (2.1) 

 

HSO3
-
    +   O2   :���623

2-
   +   HO2

+
                                                                                      (2.2) 

 

SO3
2-

   +   H2O   :���+2SO4                                                                                                            (2.3) 

 

SO2 (g)   +   H2O   ⇔   SO2.H2O                                                                (2.4)       

 

SO2.H2O   ⇔   HSO3
-   +   H+                                                                     (2.5) 

 

HSO3
-   ⇔   SO3

2-   +   H+                                                                           (2.6) 
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$]RW� RNVLWOHU� LVH� J�Q� ÕúÕ÷ÕQGD� KLGURNVLO� UDGLNDOL�� JHFH� LVH� R]RQ� YDVÕWDVÕ� LOH�
VÕUDVÕ�LOH�QLWULN�DVLWH�YH�QLWUDWD�G|Q�ú�UOHU���7HSNLPHOHU�DúD÷ÕGDGÕU� 
 

NO2   +   OH.   :���+123                                                                          (2.7) 

 

NO   +   O3   :���122   +   O2                                                                    (2.8) 

 

NO2   +   O3   :���123   +   O2                                                                   (2.9) 

 

$PRQ\XP� GHULúLPLQLQ� G�ú�N� ROGX÷X� GHQL]� DWPRVIHUinde ise nitrik asit 

DúD÷ÕGDNL�WHSNLPH�X\DUÕQFD�SDUWLN�O�QLWUDWD�G|Q�ú�U�>�@�� 
 

HNO3   +   NaCl   :���1D123   +   HCl                                                   (2.10) 

 

$WPRVIHULQ� GR÷DO� ELOHúHQL� RODQ� &22 de yine atmosferdeki su içerisinde 

o|]�QG�÷�QGH� ]D\ÕI� ELU� DVLW� RODQ� NDUERQLN� DVLGL� ROXúWXUXU� �.a1= 4.45 x 10-7, T = 

25°C). 

CO2 (g)   +   H2O (s)   ⇔   HCO3
- (aq)  +   H+ (aq)                                  (2.11) 

 

Ka1   =   [HCO3
-][H+] / [CO2]                                                                   (2.12) 

 

+HQU\� \DVDVÕQD� J|UH� NDUERQGLRNVLWLQ� o|]�Q�UO�÷��� NÕVPL� EDVÕQFÕ� LOH� GR÷UX�
RUDQWÕOÕGÕU� 
 

[CO2 (aq)]   =   KH x pCO2                                                                                                              (2.13) 

 

Karbondioksit’in 25°C’daki Henry Sabiti, KH = 3.4 x 10-2 mol/L.atm, 

atmosferdeki CO2�GHULúLPL�����SSP�RODUDN�DOÕQÕUVD�NLUOHWLOPHPLú�WHPL]�DWPRVIHUGH�
\D÷PXU�VX\XQXQ�S+¶Õ�����RODUDN�EXOXQXU���<XNDUÕGDNL�HúLWOLNOHU�NXOODQÕODUDN�\D÷PXU�
suyundaki bikarbonat iyonu derLúLPL�GH�KHVDSODQDELOLU�>�@� 
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[HCO3
-]   =   Ka1 . KH . pCO2   /   [H

+]                                                       (2.14) 

 

<D÷PXU�VXODUÕQÕQ�DVLWOL÷LQL�HWNLOH\HQ�GL÷HU�ELOHúHQOHU�LVH�RUJDQLN�DVLWOHUGLU�YH�
EXQODUÕQ� DUDVÕQGD� |]HOOLNOH� IRUPLN� DVLW� �+COOH); metan (CH4) ve formaldehitin 

�+&+2�� RNVLGDV\RQXQGDQ� ND\QDNODQDUDN� \D÷PXU� VX\XQXQ� DQ\RQ� GHULúLPLQH�
NDWNÕGD� EXOXQXU� >��@�� � )RUPLN� DVLW� JHQHOGH� ]D\ÕI�ELU� DVLW� RODUDN� VÕQÕIODQGÕUÕOPDVÕQD�
UD÷PHQ�� \D÷PXU� VX\XQGD� S+� !� S.a� ROGX÷X� ]DPDQ� KHPHQ� WDPDPHQ� D\UÕúPDya 

X÷UDGÕ÷ÕQGDQ� �S+�  � ���¶GH� D\UÕúPD� \�]GHVL� �� ���� J�oO�� DVLWOHU� NDGDU� HWNLQ� ELU�
SURWRQ� YHULFLVL� JLEL� GDYUDQÕU� >��@�� � )DNDW� EX� ELOHúHQOHULQ� EHOLUOL� ED]Õ� FR÷UDILN�
E|OJHOHUGH�DVLWOL÷L�|QHPOL�|Oo�GH�GH÷LúWLUPHGL÷L�GH�LOHUL�V�U�OP�úW�U�>��@� 
 

�����$6ø7/øöø1�1g75$/ø=$6<218 

 

$WPRVIHUGH�VDGHFH�DVLGLN�GH÷LO�D\QÕ�]DPDQGD�DONDOL�NDUDNWHUOL�ELOHúHQOHU�GH�
PHYFXWWXU�� � %XQODUÕQ� HQ� |QHPOLOHUL� GH� JD]� ID]ÕQGDNL� DPRQ\DN� �1+3) ile aerosol 

kalsittir (CaCO3��� � %X� W�UOHU� \D÷PXU� VX\XQXQ� VDKLS� ROGX÷X� S+� GHUHFHOHULQGH�
kuvvetli baz gibi davranarak hidronyum (H3O

+�� L\RQODUÕ� LOH� WHSNLPH\H� JLUHUOHU� YH�
VÕUDVÕ�LOH�1+4

+ ve HCO3
-�L\RQODUÕQÕ�ROXúWXUXUODU���%X�WHSNLPHOHU�GH�\D÷PXU�VX\XQXQ�

S+¶ÕQÕQ�\�NVHOPHVLQH�QHGHQ�ROXU�>������@�� 
 

NH3   +   H+   :���1+4
+                                                                            (2.15) 

 

CaCO3   +   H+   :���&D2+ +  HCO3
-                                                         (2.16) 

 

<D÷PXU�VX\XQGD�|Oo�OHQ�DPRQ\XP�GHULúLPL��\D÷PXU�GDPODODUÕ�LOH�HWNLOHúHQ�
DPRQ\DN� PLNWDUÕQÕ� \DQVÕWPDVÕQD� UD÷PHQ� |Oo�OHQ� ELNDUERQDW� GHULúLPL� JHUoHNWH�
WHSNL\HQ�NDOVLW�PLNWDUÕQÕQ�J|VWHUJHVL�GH÷LOGLU���d�QN��KDYDQÕQ�GR÷DO�ELOHúHQOHULQGHQ�
CO2�GH�DúD÷ÕGDNL�GHQJH�WHSNLPHVL�X\DUÕQFD�RUWDPD�ELNDUERQDW�L\RQODUÕ�VD÷ODU� 
 

CO2 (g)   +   H2O   ⇔   HCO3
-   +   H+                                                     (2.17) 
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.DOVLWLQ� VXGD� o|]�QPHVL� LOH� ELU�PRO� NDOVL\XP� L\RQXQD� NDUúÕOÕN� ELU�PRO� GH�
ELNDUERQDW� L\RQX� DoÕ÷D� oÕNWÕ÷ÕQGDQ� \D÷PXU� VX\XQGD� |Oo�OHQ� NDOVL\XP� L\RQX�
GHULúLPLQLQ�DONDOL�JLUGLOHUL�GDKD�L\L�WHPVLO�HWWL÷L�G�ú�Q�OHELOLU� 
 

<D÷PXU� VX\XQGD� |Oo�OHQ� QLWUDW� YH� DPRQ\XP� GHULúLPOHUL�� GR÷UXGDQ�
DWPRVIHUGH�PHYFXW�QLWULN� DVLW�YH�DPRQ\DN�PLNWDUODUÕQÕ�\DQVÕWPDVÕQD� UD÷PHQ�V�OIDW�
YH� NDOVL\XP� GHULúLPOHUL� LoLQ� GXUXP� ELUD]� GDKD� NDUPDúÕNWÕU�� � d�QN�� EX� L\RQODUÕQ�
DWPRVIHUGHNL� GHULúLPOHULQH� \LQH� KDYDGDNL� GHQL]� WX]XQGDQ� RODQ� NDWNÕODU� LKPDO�
edilemeyecek seviyelerdedir. 

 

������$7026)(5'(.ø�$/.$/ø�7h5/(5ø1�.$<1$./$5, 
 

$WPRVIHULN� DPRQ\D÷ÕQ� ND\QD÷Õ�� NÕUVDO� YH� úHKLUVHO� E|OJHOHU� LoLQ� WDUÕPVDO�
DUD]LOHU� YH� EXUDODUGD� JHQLú� |Oo�GH� NXOODQÕODQ� J�EUHOHU� LOH� HQG�Vtriyel üretim 

V�UHoOHULQGH� \DNÕODQ� IRVLO� \DNÕWODUGÕU�� � 'HQL]� DWPRVIHUL� LoLQ� LVH� HQ� |QHPOL� ND\QDN�
GHQL]� \�]H\LQGHQ� RODQ� VDOÕQÕPODUGÕU�� � .DUDODUGDNL� WDUÕPVDO� DUD]LOHU� LOH� GHQL]OHU� YH�
GL÷HU� VXFXO� RUWDPODUGDQ� DWPRVIHUH� \D\ÕODQ� DPRQ\D÷ÕQ� GR÷DO� ND\QD÷Õ� LVH� ELWNL ve 

KD\YDQ�DUWÕNODUÕ�JLEL�EL\RORMLN�GRNXODUÕQ�X÷UDGÕ÷Õ�DQDHURELN�SDUoDODQPD�V�UHoOHULGLU���
%X� ND\QDNODUGDQ� DWPRVIHUH� VDOÕQDQ� DPRQ\DN� E�\�N� |Oo�GH� \D÷PXU� VXODUÕ� LOH�
\ÕNDQDUDN�\HQLGHQ�\HU\�]H\LQH�G|QHU� 
 

$WPRVIHUGHNL� DONDOL� W�UOHUGHQ� DHURVRO� NDOVLWLQ� ND\QD÷Õ� LVH�� \HUNDEX÷XQGDQ�
kaynaklanan mineral tozdur.  Mineral tozun, özellikle kurak bölgelerden 

ND\QDNODQGÕ÷Õ��DWPRVIHULN�\ROODUOD�oRN�X]XQ�PHVDIHOHUH�WDúÕQGÕNWDQ�VRQUD�NDUDODUD�YH�
GHQL]�\�]H\OHULQH�o|NHOGL÷L�L\L�ELOLQHQ�ELU�ROJXGXU���6DKUD�d|O�¶Q�Q�'R÷X�$NGHQiz 

DHURVROOHULQLQ� \DSÕVÕQÕ� HWNLOH\HQ� HQ� |QHPOL� SRWDQVL\HO� ND\QDN� E|OJHVL� ROGX÷X�
OLWHUDW�UGH�DoÕNoD�J|VWHULOPLúWLU�>����������@�� �%D÷ÕPVÕ]�PLQHURORMLN�DQDOL]OHU�6DKUD�
WR]XQXQ�NDOVLW� LoHUL÷L�EDNÕPÕQGDQ�]HQJLQ�ROGX÷XQX�NDQÕWODPDNWDGÕU�� �gUQH÷LQ��%DWÕ�
Akdeniz’GH��.RUVLND¶GD�\DSÕODQ�ELU�oDOÕúPDGD�E|OJH\H�WDúÕQDQ�6DKUD�WR]XQXQ����-

��� DUDVÕQGD�NDOVLW� YH� ELUD]� GD� DOoÕWDúÕ� �J\SVXP-CaSO4�� LoHUGL÷L� ELOGLULOPLúWLU� >��@���
'R÷X�$NGHQL]¶LQ� .LOLN\D� %DVHQL¶QGH� \DSÕODQ� ELU� oDOÕúPDGD� LVH� DHURVROOHULQ� NDOVLW�
LoHUL÷LQLQ��� �-31 DUDVÕQGD� GH÷LúWL÷L� UDSRU� HGLOPHNWHGLU� >��@�� � %X� W�U� WR]� WDúÕQÕPÕ�
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ROD\ODUÕ�VÕUDVÕQGD�WRSODQDQ�\D÷PXU�VXODUÕQÕQ�S+¶ÕQÕQ�GD�\LQH�6DKUD�WR]XQXQ�\�NVHN�
NDOVLW� LoHUL÷LQH�ED÷OÕ�RODUDN�DúÕUÕ�GHUHFHGH�\�NVHOGL÷L�ELOGLULOPHNWHGLU� >����������@����
Akdeniz bölgesi için� \D÷PXU� VX\XQGDNL� DVLWOL÷LQ� Q|WUDOOHúWLULOPHVLQGH� 6DKUD¶GDQ�
JHUoHNOHúHQ� WR]� WDúÕQÕPÕQÕQ� DPRQ\D÷D� RUDQOD� GDKD� HWNLQ� ELU� URO� R\QDGÕ÷Õ�
söylenebilir. 

 

�����.,=,/�<$ö085/$5 

 

$NGHQL]¶LQ�J�QH\L�$IULND�NÕWDVÕQGDNL�6DKUD�o|O��LOH��J�QH\-GR÷XVX�LVH�$V\D�
NÕWDVÕQGDNL�6XXGL�$UDELVWDQ�YH�6XUL\H�o|OOHUL�LOH�NXúDWÕOPÕúWÕU���.�o�N�YH�NDSDOÕ�ELU�
KDY]D�ROPDVÕ�QHGHQL�LOH�$NGHQL]��PLQHUDO�WR]�DoÕVÕQGDQ�VRQ�GHUHFH�]HQJLQ�EX�ND\QDN�
E|OJHOHUGHQ� DWPRVIHULN� \ROODUOD� DNWDUÕODQ� WR]� JLUGLVLQH� NDUúÕ� ROGXNoD� GX\DUOÕGÕU����
Bölgedeki klimaWRORMLN� NRúXOODU� GD� KDYD� N�WOHOHULQLQ� VLVWHPDWLN� RODUDN�� |]HOOLNOH�
LONEDKDU� D\ODUÕQGD�.X]H\�$IULND� �]HULQGHQ� WDúÕQÕPÕQD� HOYHULúOLGLU�� �'R÷X�$NGHQL]�
E|OJHVL�LoLQ�KDYD�N�WOHOHUL�VRQEDKDU�D\ODUÕQGD�GDKD�]L\DGH�6XXGL�$UDELVWDQ�YH�hUG�Q�
�]HULQGHQ� ND\QDNODQÕUNHQ� >���� ��@�� %DWÕ� $NGHQL]� E|OJHVL� LoLQ� KDYD� N�WOHOHUL�
oR÷XQOXNOD�\D]�D\ODUÕQGD�D\QÕ�E|OJHGHQ�ND\QDNODQPDNWDGÕU�>��@� 
 

øONEDKDUGD� �0DUW-0D\ÕV�� .X]H\� $IULND� �]HULQGH� ROXúDQ� DOoDN� EDVÕQo� DODQÕ�
oldukça etkindir ve Sahra siklonu cephe sistemleri ile birlikte hareket ederken, 

U�]JDU�\|Q�QGH� DQL� GH÷LúPHOHU�� VÕFDNOÕNWD� EHOLUJLQ� ELU� D]DOPD�� EDURPHWULN�EDVÕQoWD�
G�ú�ú� YH� \D÷PXU� úHNOLQGH� o|NHOPH� J|U�O�U�� � %|\OH� ELU� VLVWHPOH� ELUOLNWH� WDúÕQDQ�
PLQHUDO�WR]�LVH�GHPLU�LoHUL÷L�EDNÕPÕQGDQ�]HQJLQ�ROXúX�QHGHQL\OH�NÕ]ÕO�UHQNWH�ROXS bu 

WDúÕQÕPD�SDUDOHO�PH\GDQD�JHOHQ�\D÷PXUODU�³NÕ]ÕO�\D÷PXU´�RODUDN�DGODQGÕUÕOPDNWDGÕU�
>������@�� � �2'7h�(UGHPOL�'%(�<HUOHúNHVLQLQ�OLPDQ�PHQGLUH÷LQGH�NXUXOX�EXOXQDQ�
istasyonda 1991-1992 ve 1996-�����WDULKOHUL�DUDVÕQGD�WRSODQDQ�DHURVRO�|UQHNOHULQLQ�
eser elemeQW� GHULúLPOHUL�� PLQHURORMLN� ELOHúLPOHUL� YH� Hú� ]DPDQOÕ� KDYD� N�WOHOHULQLQ�
\|U�QJHOHUL��X]DNWDQ�DOJÕODPD�YHULOHUL�YH�X]XQ�PHVDIHOL�DWPRVIHULN�WR]�WDúÕQÕP�PRGHO�
VRQXoODUÕ�LOH�ELUOLNWH�LQFHOHQPLú�YH�\LQH�EHQ]HU�VRQXoODUD�XODúÕOPÕúWÕU�>��@� 
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�����h/.(0ø='(�*(5d(./(ù7ø5ø/(1�ø/*ø/ø�d$/,ù0$/$5� 
 

6RQ� \ÕOODUGD� �ONHPL]GH� \�U�W�OHQ� DWPRVIHULN� oDOÕúPDODU, özellikle Akdeniz 

bölgesi aerosollerinin eser elementel� ELOHúLPL� NRQXVXQGD� |QHPOL� ELU� ELOJL� ELULNLPL�
VD÷ODPÕúWÕU�[26, 27, 28].  Antalya [29, 30] YH�ø]PLU [31] \DNÕQODUÕQGD�JHUoHNOHúWLULOHQ�
DUDúWÕUPDODU� \D÷PXU� VX\XQXQ� JHUHN� L\RQLN�� JHUHNVH� HVHU� HOHPHQWHO� ELOHúLPL�
konusunda önHPOL� VRQXoODU� RUWD\D� NR\PXúWXU�� � $GÕ� JHoHQ� oDOÕúPDODUÕQ� oR÷X�
DQWURSRMHQLN� ND\QDNODUÕQ� GR÷UXGDQ� HWNLVL� DOWÕnda bulunmayan, yerel emisyon 

ND\QDNODUÕQGDQ� HWNLOHQPH\HQ� NÕUVDO� E|OJHOHUGH� JHUoHNOHúWLULOGL÷LQGHQ� HOGH� HGLOHQ�
VRQXoODU� ELU� |Oo�GH� NÕUVDO� E|OJH� \D� GD� E|OJHVHO� EDFNJURXQG� DWPRVIHUL� WHPVLO�
etmektedir.  

 

hONHPL]LQ� (JH� %|OJHVL¶QGH�� ø]PLU� \DNÕQODUÕQGD�� HQG�VWUL\HO� HPLV\RQODUÕQ�
HWNLVL�DOWÕQGD�NDODQ�ELU�NÕUVDO�E|OJHGH�JHUoHNOHúWLULOHQ�oDOÕúPDGD�LVH�\D÷PXU�VXODUÕQÕQ�
E�\�N� |Oo�GH� oHYUHGHNL� WDUÕP� DUD]LOHULQGH� NXOODQÕODQ� J�EUHOHUGHQ� ND\QDNODQDQ�
DPRQ\DN� WDUDIÕQGDQ� Q|WUDOOHúWLULOGL÷L�� PLQHUDO� WR]XQ� NDOVLW� LoHUL÷LQLQ� LVH� EX�
Q|WUDOOHúPH� V�UHFLQH� RODQ� NDWNÕVÕQÕQ� VDGHFH� �� ��� VHYL\HVLQGH� ROGX÷X� UDSRU�
HGLOPLúWLU�>��@� 
 

 $QNDUD¶GD� JHUoHNOHúWLULOHQ� ELU� oDOÕúPDGD�� V�OIDW�� QLWUDW� YH� NDOVL\XP�
L\RQODUÕQÕQ� \D÷PXU� VX\XQXQ� WHPHO� ELOHúHQOHUL� ROGX÷X� EHOLUOHQPLúWLU�� � 6�OIDWOD�
NDOVL\XP� L\RQODUÕ� DUDVÕQGD� J|]OHQHQ� \�NVHN� NRUHODV\RQD� ED÷OÕ� RODUDN� GD� V�OIDWÕQ�
DWPRVIHUGH� GDKD� oRN� NDOVL\XP� V�OIDW� IRUPXQGD� EXOXQGX÷X� UDSRU� HGLOPLúWLU��
$QNDUD¶GDNL� \D÷PXU� VXODUÕ�� KDYDGD� \�NVHN� PLNWDUODUGD� PHYFXW� PLQHUDO� WR]�
SDUWLN�OOHUL�WDUDIÕQGDQ�Q|WUDOL]H�HGLOPHNWHGLU���%XQXQ�VRQXFX�RODUDN�GD�|UQHNOHULQ�� 

��¶LQGHQ�ID]ODVÕQGD�S+�GH÷HUL����¶GDQ�\�NVHN�EXOXQPXúWXU�>��@� 
 

 0HUVLQ¶LQ� ��� NP� NDGDU� EDWÕVÕQGD� \HU� DODQ� 2'7h-Deniz Bilimleri 

(QVWLW�V�¶QGH�\Dú�o|NHOPH�LOH�LOJLOL�RODUDN�EXJ�QH�NDGDU�JHUoHNOHúWLULOHQ�DUDúWÕUPDODU�
ise deniz bilimlerine yönelik oldukça speVLILN�DPDoOÕ�ROPDVÕQD�UD÷PHQ�[33] Kilikya 

%DVHQL¶QH�\D÷DQ�\D÷PXUODUÕQ� DVLGLN�\D�GD�ED]LN�NDUDNWHUL�KDNNÕQGD�JHQHO�ELU fikir 

YHUHFHN� QLWHOLNWHGLU� >��@�� � .X]H\GR÷X� $NGHQL]¶GH� JHUoHNOHúWLULOHQ� EX� oDOÕúPDGD��
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DWPRVIHULQ�\R÷XQ�PLNWDUGD��NXUDN�E|OJHOHUGHQ�G�]HQVL]�RODUDN�WDúÕQDQ�PLQHUDO�WR]OD�
\�NO��ROGX÷X�UDSRU�HGLOPLúWLU�� 
 

(QG�VWUL\HO� IDDOL\HWOHULQ� \R÷XQ� ROGX÷X� øVNHQGHUXQ� .|UIH]L¶QGH�
JHUoHNOHúWLULOHQ� ELU� oDOÕúPDGD�� úHKULQ� IDUNOÕ� E|OJHOHULQGHQ� WRSODQDQ� \D÷PXU�
|UQHNOHULQGH�DQDOL]�HGLOHQ�HOHPHQW�YH�L\RQ�GHULúLPOHULQLQ��PHYVLPVHO�RODUDN�GH÷LúLP�
J|VWHUGL÷L�YH�oR÷XQOXNOD�HQG�VWUL\HO�DNWLYLWHOHUGHQ�YH�U�]JDUÕQ�\|Q�QGHQ�HWNLOHQGL÷L�
RUWD\D� NRQPXúWXU�� � ùHKULQ� VDQD\L� E|OJHVLQH� \DNÕQ� NHVLPLQGHQ� WRSODQDQ� \D÷PXU�
|UQHNOHULQGH� GDKD� G�ú�N� S+� GH÷HUOHUL� |Oo�OP�úW�U�� � 1LWUDW� YH� PHWDlik iyon 

GHULúLPOHUL� JHQLú� ELU� DUDOÕNWD� GH÷LúNHQOLN� J|VWHUPHNWH�� VDQD\L� E|OJHVLQGH� NDOVL\XP�
YH�GHPLU� GHULúLPOHUL�GDKD� \�NVHN�|Oo�OPHNWHGLU�� �6DQD\LQLQ� HWNLVL� DOWÕQGDNL�NHQWWH�
|]HOOLNOH��DQWURSRMHQLN�ND\QDNOÕ�L\RQ�GHULúLPOHUL�ROGXNoD�\�NVHN�EXOXQPXúWXU�>��@. 

 

øVWDQEXO¶GD� \D÷PXU� VX\XQXQ� L\RQLN� ELOHúLPLQL� EHOLUOHPHN� DPDFÕ\OD� \DSÕODQ�
ELU� oDOÕúPDGD� LVH� NÕú� D\ODUÕQGD� ÕVÕQPD� DPDoOÕ� IRVLO� \DNÕWODUÕQ� NXOODQÕPÕQD� ED÷OÕ�
RODUDN� DQWURSRMHQLN� L\RQ� �QLWUDW� YH� V�OIDW�� GHULúLPOHULQGH� \�NVHOPH� J|]OHQPLúWLU���
Sülfat ve nitrat� L\RQX� GHULúLPOHUL�� $UDOÕN-0DUW� G|QHPLQGH� WRSODQDQ� \D÷PXU�
örneklerinde oldukça yüksek, Nisan-Ekim dönemine ait örneklerde ise oldukça 

G�ú�NW�U�� � S+� GH÷HUOHUL� ���� -� ���� DUDVÕQGD� GH÷LúPHNWHGLU�� � gUQHNOHULQ� �����¶VÕ�
asidiktir (pH <� ������%X� oDOÕúPDGD�� NDOVL\Xm sülfat ile amonyum sülfat türlerinin, 

anyon-NDW\RQ� DUDVÕQGD� J|]OHQHQ� \�NVHN� NRUHODV\RQODU� QHGHQL\OH� DVLWOL÷LQ�
Q|WUDOOHúPHVLQGHQ�VRUXPOX�ROGX÷X�LOHUL�V�U�OP�úW�U�>��@�� 

 

�����0(56ø1¶ø1�ø./ø0ø�9(�0(7(252/2-ø6ø� 
 

Mersin Akdeniz ikliminin tipik özelliklerine� VDKLSWLU�� �*HQHO� RODUDN� \D]ODUÕ�
VÕFDN�YH�NXUDN��NÕúODUÕ�LVH�ÕOÕN�YH�\D÷ÕúOÕ�$NGHQL]�LNOLPL�K�N�P�V�UHU���<ÕOOÕN�VÕFDNOÕN�
RUWDODPDVÕ������°&�GÕU������\ÕOOÕN�J|]OHPOHUGH�VDSWDQDQ�HQ�\�NVHN�VÕFDNOÕN����°C, en 

G�ú�N�VÕFDNOÕN�LVH�-6.6 °&�GÕU�� �<D]�D\ODUÕQÕQ�RUWDODPD�VÕFDNOÕ÷Õ���-33 °&�DUDVÕQGD��
NÕú�D\ODUÕQGD�LVH��-15 °&�DUDVÕQGD�GH÷LúPHNWHGLU�� �'HQL]�NÕ\ÕVÕQGD�NÕúÕQ�NDU�\D÷ÕúÕ�
J|U�OPH]� DQFDN� 7RURVODU¶ÕQ� HWHNOHULQGH� YH� NHQWLQ� \D\OD� NHVLPOHULQGH� GH÷LúHQ�
PLNWDUODUGD�NDU�\D÷ÕúÕ�JHUoHNOHúPHNWHGLU�>��@� 
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Mersin’de güney-EDWÕGDQ� HVHQ� GHQL]� YH� NDUD� PHOWHPL�� 1LVDQ-(\O�O� D\ODUÕ�
DUDVÕQGDNL� DOWÕ� D\OÕN� V�UHGH� J�QG�]OHUL� GHQL]GHQ� NDUD\D� GR÷UX�� JHFHOHUL� LVH�
7RURVODU¶GDQ�GHQL]H�GR÷UX�HVPHNWHGLU�� �2UWDODPD�U�]JDU�KÕ]Õ�����P�V¶GLU�� �.X]H\OL�
U�]JDUODU�D]�GD�ROVD�NÕú�D\ODUÕQGD�J|U�lür.  

 

0HUVLQ�0HWHRURORML� øVWDV\RQX¶QGDQ�DOÕQDQ�X]XQ�G|QHPOL�YHULOHUH�J|UH�\ÕOOÕN�
WRSODP� \D÷Õú�PLNWDUÕ� ������PP� �NJ�P2�� GLU�� � (Q� ID]OD� \D÷Õú�$UDOÕN� D\ÕQGD�� HQ� D]�
\D÷Õú� LVH� $÷XVWRV� D\ÕQGDGÕU�� � 8]XQ� \ÕOODU� \DSÕODQ� |Oo�POHUH� J|UH� \ÕOOÕN� RUWDODPD�
\D÷ÕúOÕ�J�Q�VD\ÕVÕ����ROXS�\ÕOOÕN�RUWDODPD�NDSDOÕ�J�Q�VD\ÕVÕ������GLU�� �0HUVLQ¶GH����
\ÕOOÕN�J|]OHP�G|QHPLQGH�HQ�ID]OD�\D÷Õú������\ÕOÕQÕQ�$UDOÕN�D\ÕQGD�JHUoHNOHúPLú�YH�
\DúDQDQ� VHO� IHODNHWL� HVQDVÕQGD� �o� J�Q� LoHULVLQGH�P2¶\H� G�úHQ� \D÷Õú�PLNWDUÕ� ������
NJ¶\H� XODúPÕúWÕU� �0HUVLQ� 0HWHRURORML� øO� 0�G�UO�÷���� � %XQXQ� GÕúÕQGD� |Oo�OHQ� HQ�
\�NVHN� J�QO�N� \D÷Õú� GH÷HUL� ��� 2FDN� ����¶WH� ���� PP� RODUDN� JHUoHNOHúPLúWLU��
0HUVLQ¶GH�|QHPOL�ELU�NXUDNOÕN�ROD\Õ�\DúDQPDPÕúWÕU���(Q�D]�\D÷Õú������\ÕOÕQGD�������
PP�RODUDN� JHUoHNOHúPLúWLU� YH� EX�PLNWDU� QRUPDO� \D÷Õú�PLNWDUÕQÕQ��� ��� DOWÕQGDGÕU���
<D÷Õú�PLNWDUODUÕQGD�NHQW�PHUNH]L�YH�NÕ\Õ�úHULGL�LOH������P¶OLN�\D\OD�úHULGL�DUDVÕQGD�
IDUNOÕOÕNODU� J|U�OPHNWHGLU�� � <D\OD� NHVLPLQGH� \ÕOOÕN� \D÷Õú� WRSODPÕ� NÕ\Õ� NHVLPLQH�
oranla 200-����PP�GDKD�ID]OD�ROPDNWDGÕU���<ÕOÕQ�E�\�N�ELU�E|O�P�QGH�KDYD�DoÕN�YH�
D]� EXOXWOX� JHoPHNWHGLU�� �0HUVLQ�� �ONHPL]LQ� J�QHúOHQPH� V�UHVL� HQ� ID]OD� RODQ� LOOHUL�
DUDVÕQGDGÕU���*�QO�N�RUWDODPD�J�QHúOHQPH�V�UHVL�����VDDW�ROXS�\D]�D\ODUÕQGD�EX�V�UH�
8-��� VDDW� DUDVÕQGD� GH÷LúLU�� �%D÷ÕO� QHP�RUWDODPDVÕ��� ���ROXS�Rrtalama nem aylara 

göre % 65 -������DUDVÕQGD�GH÷LúPHNWHGLU�>��@� 
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3. MATERYAL ve METOD 

 

3����<$ö085�68<8181�g51(./(10(6ø� 
 

        3������gUQHNOHPH�øVWDV\RQODUÕ  
 

0HUVLQ�� �������� Q�IXVOX�� SHWURO� UDILQHULVL� YH� GHSRODUÕ�� WHUPDO� J�o� VDQWUDOL��
soda, krRP�� J�EUH� YH� FDP� HQG�VWULVL� JLEL� SHN� oRN� VDQD\L� GDOÕQÕ� E�Q\HVLQGH�
EDUÕQGÕUDQ� ELU� NHQWLPL]GLU�� � (QG�VWUL\HO� NXUXOXúODU� NHQWLQ� GR÷X� \DNDVÕQGD� \HU�
DOPDNWDGÕU�� � <D÷PXU� |UQHNOHPHVL� LoLQ� NHQWLQ� \HUOHúLP� E|OJHOHUL� LoLQGH� G|UW� IDUNOÕ�
LVWDV\RQ�EHOLUOHQPLúWLU��ùHNLO 3.1).  

 

 

ùHNLO�3.���0HUVLQ¶GH�\D÷PXU suyu�|UQHNOHPH�LVWDV\RQODUÕ 
 

���LVWDV\RQ��7RURV�'D÷ODUÕ�HWH÷LQGH�\HU�DODQ�YH�UDNÕPÕQ�\DNODúÕN����P�ROGX÷X�
0HUVLQ� hQLYHUVLWHVL�� dLIWOLNN|\� .DPS�V�¶G�U�� � .DPS�V� WDUÕP� DUD]LOHUL� YH� OLPRQ�
bahçeleri ile çevrilidir.  30 cm oDSOÕ� +'3(¶GHQ� �\�NVHN� \R÷XQOXNOX� SROLHWLOHQ��
\DSÕOPÕú�|UQHNOHPH�NDSODUÕ��PHUNH]L�ÕVÕWPD�VLVWHPL�LOH�ÕVÕWÕODQ�YH�EDFDVÕ�EXOXQPD\DQ�
0HUVLQ�0HVOHN�<�NVHN�2NXOX¶QXQ��00<2��oDWÕVÕQD�\HUOHúWLULOPLúWLU�� 

 

2. istasyon,\HQL� JHOLúHQ�� oR÷XQOXNOD� EDKoH� LoLQGH� P�VWDNLO� HYOHULQ� EXOXQGX÷X�
<HQLúHKLU-0HQWHú� 0DKDOOHVL¶QGH� |]HO� ELU� ELQDQÕQ� oDWÕVÕGÕU�� � g]HO� ELU� |UQHNOHPH�



 15 

G�]HQH÷LQH�VDKLS�(OHNWURQLN�\D÷Õú-|OoHU�$NÕPElektronik, Pluviograph, Model PHD5-

����EX�LVWDV\RQD�NXUXOPXúWXU���<D÷Õú�|OoHU�LNL�SDUoDGDQ�ROXúPXú�ELU�VLVWHPGLU��ùHNLO�
����D����hVW�NÕVPÕQGD�EXOXQDQ�\D÷Õú�WRSODPD�D÷]Õ�����FP2’lik yüzey alana sahiptir ve 

EX� E|O�P� NDSDOÕ� ELU� KD]QH� LoHULVLQGH� ELU� NHIH� LOH� ELU� YHUL� \�NOH\LFL� �GDWD� ORJJHU��
LoHUPHNWHGLU��ùHNLO�����E����6LVWHPLQ�DOW�NÕVPÕQGDNL�NXWX�LoHULVLQGH�LVH�3(��SROietilen) 

PDO]HPHGHQ�\DSÕOPÕú�\D÷PXU�|UQHNOHPH�NDEÕ�EXOXQPDNWDGÕU� 
 

                                      

 

������������������ùHNLO�����D��(OHNWURQLN�<D÷Õú�gOoHU��3O�YLRJUDI� 
 

.HIH��SODVWLN�ELU�PDO]HPHGHQ�\DSÕOPÕú�ROXS�NDSDVLWHVL�����PP�YH�����PP�\D÷Õú�
ölçmH\H� D\DUOÕGÕU� �ùHNLO� ����E��� �.HIH�� �]HULQGH� |QFHGHQ� D\DUODQDQ�PLNWDUGD� \D÷PXU�
VX\X� ELULNWL÷LQGH� VD÷D� YH\D� VROD� GHYULOHUHN� YHUL� \�NOH\LFLQLQ� KDIÕ]DVÕQD� �� SXOV¶OXN�
VLQ\DO� LOHWPHNWH� YH� \D÷Õú� YHULOHUL�� YHUL� \�NOH\LFLQLQ� ��� .E\WH¶OÕN� KDIÕ]DVÕQGD�
GHSRODQPDNWDGÕU�� � 9HUL� \�NOH\LFLGH� ELULNHQ� \D÷Õú� YHULOHUL�� SO�YLRJUDIÕQ� LON� NXUXOGX÷X�
\ÕO�� D\�� J�Q�� VDDW�� GDNLND�� VDQL\H�� WRSODP� SXOV�� WRSODP� \D÷Õú� YH� EDWDU\D� �/LW\XP� SLO��
|PU��LOH�ELUOLNWH��DOHWLQ�VD\ÕVDO�HNUDQÕQGDQ�RNXQDELOPHNWHGLU� 
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ùHNLO�����E��(OHNWURQLN�<D÷Õú�gOoHU¶LQ�NHIHVL�YH�YHUL�\�NOH\LFLVL� 
 

1�IXV� \R÷XQOX÷XQXQ� ID]OD� ROGX÷X� NHQW� PHUNH]LQGH� \HU� DODQ� ��� YH� ���
LVWDV\RQODU� LVH� VÕUDVÕ� LOH� dDPOÕEHO¶GH� HOHNWULNOH� ÕVÕWÕODQ� |]HO� ELU� ELQDQÕQ� oDWÕVÕ� YH�
0HWURSRO�FLYDUÕQGD�\HU�DODQ�\LQH�HOHNWULNOH�ÕVÕWÕODQ�ELU�Lú�PHUNH]LQLQ�oDWÕVÕ�ROXS�HYVHO�
ÕVÕWPD�YH�WUDILNWHQ�ND\QDNODQDQ�NLUOHWLFLOHULQ�GR÷UXGDQ�HWNLVL�DOWÕQGD�EXOXQPDNWDGÕU�� 
 

           �������gUQHN�.DSODUÕQÕQ�+D]ÕUODQPDVÕ  
 

<D÷PXU�|UQHNOHUL� ��� FP�oDSÕQGD�\�NVHN�\R÷XQOXNOX� SROLHWLOHn (HDPE) den 

�UHWLOPLú� NDSODUGD� WRSODQPÕú�� DQ\RQ� LOH� NDW\RQ� DQDOL]OHUL� LoLQ� D\UÕ� NDSODU��
NXOODQÕOPÕúWÕU�� $Q\RQ� DQDOL]L� LoLQ� WRSODQDQ� |UQHNOHUGH� HN� RODUDN� S+�� LOHWNHQOLN� YH�
DPRQ\XP� |Oo�POHUL� JHUoHNOHúWLULOPLúWLU�� � .DW\RQ� DQDOL]OHULQLQ� \DSÕODFD÷Õ� |UQHNOHU�
içLQ� NXOODQÕODQ� NDSODU� YH� FDP� PDO]HPHOHU� GHWHUMDQOD� \ÕNDQGÕNWDQ� � VRQUD� �� ��¶OXN�
HNO3� \ÕNDPD� o|]HOWLVL� LoLQGH� EHNOHWLOPLú�� DUGÕQGDQ� VDI� VX� LOH� YH� GH-iyonize su ile 

L\LFH� oDONDODQPÕúWÕU�� � .XOODQÕODQ� \ÕNDPD� o|]HOWLVL� ��� ��¶OXN� +123) ölçülen temel 
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anyonlardan niWUDW� L\RQX� LoHUGL÷LQGHQ� DQ\RQ� |UQHNOHULQLQ� WRSODQGÕ÷Õ� NDSODUÕQ�
WHPL]OL÷LQGH�VDGHFH�GHWHUMDQOÕ�VX�YH�GH-L\RQL]H�VX�NXOODQÕOPÕúWÕU�� 

 

           3.1.3. Ön Ha]ÕUOÕN�YH�gUQHNOHULQ�6DNODQPDVÕ� 
 

gUQHNOHU��\D÷PXUXQ�NHVLOPHVLQGHQ�KHPHQ�VRQUD�P�PN�Q�RODQ�HQ�NÕVD�V�rede, 

NDSODUÕQ�NDSDNODUÕ�NDSDWÕOPÕú�ELU�úHNLOGH�ODERUDWXDUD�XODúWÕUÕOPÕúWÕU���$QDOL]�|QFHVL�KHU�
LNL�|UQHN�NDEÕQGD�WRSODQDQ�\D÷PXU�KDFPL�YROXPHWULN�FDP�NDSODUOD�|Oo�OP�úW�U�� 

 

$Q\RQ� NDEÕQGDNL� \D÷PXU� VX\X� |UQH÷L� 0LOOLSRUH� ILOWUHOHPH� G�]HQH÷L�
NXOODQÕODUDN� ���2 µP¶OLN� ILOWUH� ND÷ÕGÕQGDQ� �6DUWRULXV�� VHOO�OR]� DVHWDW�� V�]�OG�NWHQ�
VRQUD� IDUNOÕ� DQDOL]OHU� LoLQ� DOW� |UQHNOHUH� D\UÕOPÕúWÕU�� �%X� DPDoOD�+'3(¶GHQ�\DSÕOPÕú�
����P/¶OLN�|UQHN�NDSODUÕ�NXOODQÕOPÕú�YH�|UQHNOHU�+3/&¶GHNL�DQDOL]OHUH�NDGDU����°C 

VÕFDNOÕNWD��EX]GRODEÕQGD�VDNODQPÕúWÕU�� 
 

$PRQ\XP� DQDOL]L� LoLQ� D\UÕODQ� |UQHNOHU� LVH� EX� ELOHúHQLQ� NDUDUVÕ]� ROXúX�
QHGHQL\OH�P�PN�Q�RODQ�HQ�NÕVD�V�UHGH��LON��o�J�Q�LoHULVLQGH��DQDOL]�HGLOPLúWLU�� 

 

.DW\RQ� NDEÕQGDNL� \D÷PXU� VX\X� |UQHNOHUL� LVH� \LQH� 0LOOLSRUH� ILOWUHOHPH�
G�]HQH÷L�NXOODQÕlarak 0.45 µP¶OLN�PHPEUDQ�ILOWUH�ND÷ÕGÕQGDQ��0)6�0LFUR�)LOWUDWLRQ�
6\VWHP�� VHOO�OR]� DVHWDW�� V�]�OP�ú� YH� ���� P/¶OLN� 3(7� úLúHOHUH� DNWDUÕOPÕúWÕU���
gUQHNOHUH�� NRUXPD� DPDFÕ� LOH�0(5&.� �������0DYL� EDQW�� �� ��¶OLN� GHULúLN� +123 

LODYH� HGLOPLú� YH� LODYH� HGLOHFHN� DVLGLQ� PLNWDUÕ�� |UQH÷LQ� S+¶Õ� �-�� DUDVÕQGD� NDODFDN�
úHNLOGH� D\DUODQPÕúWÕU�� � .DW\RQ� |UQHNOHUL� ,&3-AES’deki analizlere kadar + 4°C 

VÕFDNOÕNWD��EX]GRODEÕQGD�VDNODQPÕúWÕU� 
 

gUQHNOHPH� LVWDV\RQODUÕQGD� \D÷PXUXQ� NHVLOPHVLQLQ� DUGÕQGDQ� ODERUDWXDUD�
JHWLULOHQ� |UQHNOHPH� NDSODUÕQÕQ� \HULQH� WHPL]� |UQHNOHPH� NDSODUÕ� NRQXOPXúWXU���
gUQHNOHPH� NDSODUÕ� \D÷PXUXQ� NHVLOPHVLQL� WDNLEHQ� ODERUDWXDUD� XODúWÕUÕOGÕ÷Õ� LoLQ��
DUDOÕNODUOD�\D÷PXUXQ�\D÷GÕ÷Õ�GXUXPGD�D\QÕ�J�Q�LoHULVLQGH�ELUGHQ�ID]OD�|UQHNOHPH�V|]�
NRQXVX�ROPXúWXU���%X�W�U�|UQHNOHPH�³DUGÕO�|UQHNOHPH´�RODUDN�QLWHOHQGLULOPLúWLU�� 
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 �����$1$/ø=/(5� 
 

     �������S+�YH�øOHWNHQOLN�gOo�P�� 
 

$Q\RQ� NDEÕQGD� WRSODQDQ� \D÷PXU� |UQHNOHUL� ILOWUHOHQGLNWHQ� VRQUD� S+� |Oo�P��
için; ±� ����� S+� ELULPL� GX\DUOÕNOD� |Oo�P� \DSDQ�� VÕFDNOÕN� NRQWUROO�� ELU� S+-metre 

(Mettler ToOHGR�03������NXOODQÕOPÕúWÕU���S+-PHWUH�EHOLUOL�DUDOÕNODUOD�YH�X]XQ�ELU�V�UH�
NXOODQÕOPDGÕ�LVH�|Oo�P�|QFHVL�S+¶Õ������������YH�������RODQ�WDPSRQ�o|]HOWLOHUH�NDUúÕ�
NDOLEUH� HGLOPLúWLU�� � S+� |Oo�P�� VÕUDVÕQGD� FDP� EHKHUGHNL� |UQH÷H� GDOGÕUÕODQ� HOHNWURG�
KDILI�ELU�úHNLOGH�NHVLQWLVL]�NDUÕúWÕUÕOPÕú�YH�HOHNWURG�WDPDPHQ�NDUDUOÕ�ELU�KDOH�XODúWÕNWDQ�
VRQUD�RNXQDQ�GH÷HU�ND\GHGLOPLúWLU�� 

 

<D÷PXU� VXODUÕQÕQ� HOHNWULNVHO� LOHWNHQOL÷L� RWRPDWLN� VÕFDNOÕN� NRQWUROO�� ELU�
iletkenlik-ölçerle (DIST H 198300/3 (mS) ve /4 (µS) Conductivity/TDS Meter) 

|Oo�OP�úW�U�� � øOHWNHQOLN-|OoHU�� KHU� |Oo�P�|QFHVL� LOHWNHQOL÷L� EHOLUOL� VWDQGDUW� o|]HOWL\H�
GDOGÕUÕODUDN� NDOLEUH� HGLOPLú� YH� |Oo�OHQ� GH÷HUOHUH� GDKD� VRQUD� ��� °&� LoLQ� VÕFDNOÕN�
G�]HOWPHVL�X\JXODQPÕúWÕU�� 

 

          3.2.2. Amonyum Analizi  

 

Amonyum, spektrofotometrik Nessler Yöntemi ile ve Shimadzu UV-1601 

VSHNWURIRWRPHWUH� NXOODQÕODUDN� |Oo�OP�úW�U�� � 1HVVOHU� UHDNWLIL�� DúD÷ÕGDNL� WHSNLPH�
X\DUÕQFD�RUWDPGDNL�DPRQ\XP�NDW\RQX�LOH�VDUÕ�UHQNOL�NRPSOHNV�ROXúWXUPDNWDGÕU� 
 

2 HgI4
2-   +   2 NH3   :���1+2Hg2I3   +   NH4

+   +   5 I-                              (3.1) 

 

HgI2 (MERCK 104428), KI (MERCK 105043) ve NaOH (MERCK 106469) 

NDUÕúÕPÕQGDQ�HOGH�HGLOHQ�1HVVOHU�UHDNWLIL�NR\X�UHQNOL�úLúHGH�YH�� 4 °C’de muhafaza 

HGLOPLúWLU���6WRN�VWDQGDUW�o|]HOWL������°&�VÕFDNOÕNWDNL�HW�YGH�� saat süre ile kurutulan 

NH4&O¶GHQ� �0(5&.� �������� 6XSUDSXU�� KD]ÕUODQPÕú� YH� EX� o|]HOWL� � 4 °C’de 

PXKDID]D� HGLOPLúWLU�� � 6WRN� VWDQGDUW� o|]HOWL� �� D\� ER\XQFD� NDUDUOÕGÕU�� � .DOLEUDV\RQ�
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GHQNOHPLQL� HOGH� HWPHN� LoLQ� NXOODQÕODQ� VWDQGDUWODU�� KHU� DQDOL]� |QFHVL� VWRN� VWDQdart 

o|]HOWLGHQ�X\JXQ�GHULúLPOHUGH�VH\UHOWLOHUHN��WD]H�KD]ÕUODQPÕúWÕU�� 
 

$QDOL]�|QFHVL� VWDQGDUW� o|]HOWLOHUH�YH�|UQHNOHUH�1HVVOHU� UHDNWLIL� LODYH�HGLOPLú�
ve 10 dakika�VRQUD�VWDQGDUW�YH�|UQHN�o|]HOWLOHULQ�DEVRUEDQVODUÕ�����QP�GDOJD�ER\XQD�
D\DUODQPÕú� VSHNWURIRWRPHWUHGH� |Oo�OP�úW�U�� � 6WDQGDUW� o|]HOWLOHU� LoLQ� HOGH� HGLOHQ�
DEVRUEDQV� GH÷HUOHUL� GHULúLPH� NDUúÕ� JUDIL÷H� JHoLULOHUHN� HOGH� HGLOHQ� GR÷UX�
GHQNOHPLQGHQ�\DUDUODQÕODUDN�|UQHNOHULQ�DPRQ\XP�GHULúLPL�KHVDSODQPÕúWÕU�� 

 

          �������+3/&�LOH�7HPHO�$Q\RQODUÕQ�$QDOLzi  

 

Temel anyon analizleri (Sülfat, Nitrat ve Klorür) için Mustafa Kemal 

Üniversitesi, Merkez� $UDúWÕUPD� /DERUDWXDUÕ¶QGD� EXOXQDQ� RWRPDWLN� |UQHNOH\LFLOL��
9<'$&�����,&�DQ\RQ�GH÷LúLP�NRORQX�LOH�WHoKL]�HGLOHQ�+3�����PRGHO�+3/&�FLKD]Õ�
NXOODQÕOPÕúWÕU���6LVWHP�ELOJLVD\DU�NRQWUROO��ROXS�SLN�DODQODUÕ�ELU�\D]ÕOÕP�SURJUDPÕ�LOH�
KHVDSODQPÕúWÕU���.XOODQÕODQ�GHGHNW|U�����µ/�KDFLPOL�DNÕú�K�FUHVLQH�VDKLS�89-DAD 

dedektörüdür.  Örnekler içinde kalan en ince partiküller bile anyon kolonunu 

WÕND\DELOHFH÷LQGHQ� W�P� |UQHNOHU� DQDOLz öncesi 0.22 µm’lik membran filtre 

ND÷ÕWODUÕQGDQ� V�]�OP�úW�U�� � 7DúÕ\ÕFÕ� ID]� RODUDN� S+¶Õ� di-sodyum tetraborat 

(Na2B4O7.10H22��0(5&.���������WDPSRQ�o|]HOWLVL�LOH�����¶H�D\DUODQPÕú���P0¶OÕN�
ftalik asit (C8H6O4�� 0(5&.� �������� o|]HOWLVL� NXOODQÕOPÕúWÕU�� � %X� o|]elti kolona 

verilmeden önce 30 dakika�V�UH�LOH�XOWUDVRQLN�EDQ\RGD�WXWXODUDN�JD]�NDEDUFÕNODUÕQGDQ�
DUÕQGÕUÕOPÕúWÕU���.ORU�U��QLWUDW�YH�V�OIDW�L\RQODUÕ�LoLQ�NDOLEUDV\RQ�H÷ULOHUL�VÕUDVÕ�LOH������
��������������YH������PJ�/�GHULúLPOHUGHNL�VWDQGDUW�1D&O��0(5&.���6406 Suprapur), 

NaNO3 (MERCK 106546 Suprapur) ve K2SO4 (MERCK 105152 Suprapur) 

o|]HOWLOHULQLQ� DOHWH� HQMHNWH� HGLOPHVL� LOH� KD]ÕUODQPÕú�� |UQHNOHU� LoLQ� HOGH� HGLOHQ� SLN�
DODQODUÕ� EX� NDOLEUDV\RQ� H÷ULOHUL� NXOODQÕODUDN� ELOJLVD\DU� \D]ÕOÕP� SURJUDPÕ� WDUDIÕQGDQ�
hesaplaQPÕúWÕU�� 

 

 

 

 



 20 

            3.2.4. ICP-$(6�LOH�7HPHO�.DW\RQODUÕQ�$QDOL]L  
 

7HPHO� NDW\RQODU� 0XVWDID� .HPDO� hQLYHUVLWHVL�� 0HUNH]� $UDúWÕUPD�
/DERUDWXDUÕ¶QGD�EXOXQDQ�3&�3HQWLXP�,,,� LOH�NRQWURO�HGLOHQ�9DULDQ�/LEHUW\-II Model 

Plasma 96, ICP-AES sistemi ile analiz edLOPLúWLU�� � &LKD]� “axial torch” ile 

DWHúOHQPHNWH�ROXS�SOD]PD�J�F������N:¶GÕU�� � øQWHJUDV\RQ�V�UHVL�����V¶GLU�YH�KHU�ELU�
|UQHN�LoLQ���RNXPDQÕQ�RUWDODPDVÕQÕ�YHUPHNWHGLU���.DW\RQODU�LoLQ�IDUNOÕ�GHULúLPOHUGHNL�
standart çözeltiler (minimum 5 adet), 1000 mg L-1 deULúLPOL�0(5&.�&HUWL385�,&3�
multi-HOHPHQW�6WDQGDUG�o|]HOWL�,9¶GHQ�VH\UHOWLOHUHN�KD]ÕUODQPÕúWÕU�� 

 

�����9(5ø/(5ø1�.$/ø7(�.21752/h  

 

7�P� SDUDPHWUHOHU� LoLQ� \DSÕODQ� DQDOL]� VRQXoODUÕQÕQ� GR÷UXOX÷XQX� WHVW�
HGHELOPHN�DPDFÕ�LOH�VWDQGDUW� UHIHUDQV�PDGGH�RODUDN�'�Q\D�0Hteoroloji Örgütü’nün 

(WMO-World Meteorological Organization) Kalite Kontrolü / Bilim Aktivite 

Merkezi (QA/SAC-Quality Assurance / 6FLHQFH� $FWLYLW\� &HQWHU�� WDUDIÕQGDQ�
KD]ÕUODQDUDN� ODERUDWXDUÕPÕ]D� J|QGHULOHQ� ���� øQWHUNDOLEUDV\RQ� 3URJUDPÕ� VLP�OH� DVLW�
\D÷PXUX� |UQHNOHUL� NXOODQÕOPÕúWÕU�� � %X� |UQHNOHULQ� DQDOL]LQGHQ� HOGH� HGLOHQ� VRQXoODU�
GR÷UX�GH÷HUOHUOH�NDUúÕODúWÕUPDOÕ�ELU�úHNLOGH�dL]HOJH����¶GH�VXQXOPXúWXU�� 
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Çizelge 3.1. WMO-4$�6$&�WDUDIÕQGDQ�VLP�OH�HGLOPLú�DVLW�\D÷PXUX�|UQHNOHULQGH�   
                     |Oo�OHQ�GH÷HUOHU��SDUDQWH]�LoLQGH�YHULOHQ�GH÷HUOHU�GR÷UX�GH÷HUOHUGLU�� 
 

Parametre 30 / No.1 30 / No.2 30 / No.3 

pH 5.27 (5.36) 4.33 (4.42) 4.99 (4.99) 

øOHWNHQOLN��µS cm-1) 12.0 (11.6) 42.0 (42.6) 21.0 (21.3) 

SO4
2-S (mg L-1) 0.919 (0.919) 0.696 (0.706) 0.780 (0.810) 

NH4
+-N (mg L-1) 0.688 (0.556) 1.300 (1.044) 0.417 (0.362) 

NO3
--N (mg L-1) 0.391 (0.391) 0.436 (0.447) 0.272 (0.277) 

Cl- (mg L-1) 2.224 (2.281) 2.085 (2.080) 1.611 (1.619) 

Ca2+ (mg L-1) 0.488 (0.465) 0.297 (0.260) 0.265 (0.240) 

K+ (mg L-1) 0.280 (0.290) 0.275 (0.279) 0.192 (0.183) 

Mg2+ (mg L-1) 0.083 (0.078) 0.016 (0.015) 0.139 (0.123) 

Na+ (mg L-1) 0.344 (0.468) 0.173 (0.189) 1.244 (1.123) 

 

Çizelge 3.�¶GHNL� GH÷HUOHU� NXOODQÕODUDN�|Oo�OHQ�KHU� SDUDPHWUH� LoLQ� ED÷ÕO� KDWD�
KHVDSODQPÕú� YH� S+�� LOHWNHQOLN�� V�OIDW�� QLWUDW� YH� NORU�U� |Oo�POHULQGH� DQDOLWLN�
GR÷UXOX÷XQ������¶QLQ�DOWÕQGD�ROGX÷X�EXOXQPXúWXU���3RWDV\XP�LoLQ�DQDOLWLN�GR÷UXOXN�
�� �¶LQ� DOWÕQGD� LNHQ� VRG\XP� YH magnezyum için % 6.4 -� �� ����� DUDVÕQGD�
GH÷LúPHNWHGLU�� � $PRQ\XP� |Oo�POHULQGH� LVH� KDWD� RUDQÕQÕQ� \�NVHN� ROGX÷X�
VDSWDQPÕúWÕU�� � %D÷ÕO� KDWD� �� ��� -� �� ����� JLEL� ROGXNoD� \�NVHN� GH÷HUOHU� DUDVÕQGD�
GH÷LúPHNWHGLU�� � .RORULPHWULN� 1HVVOHU� \|QWHPL� LOH� \DSÕODQ� W�P� |Oo�POHUde bulunan 

GH÷HUOHU� GR÷UX� GH÷HULQ� �]HULQGHGLU�� � %X� QHGHQOH� JHOHFHNWH� JHUoHNOHúWLULOHFHN� RODQ�
EHQ]HU� oDOÕúPDODUGD� |QFHOLNOL� RODUDN� DPRQ\XP� |Oo�POHULQGH� KDWDQÕQ� QHUHGHQ�
ND\QDNODQGÕ÷Õ�EHOLUOHQPHOLGLU�� 

 

Amonyum ölçümlerinde hata spektrofotometrenin kendisindeQ� �|UQH÷LQ�
FLKD]ÕQ�X]XQ�V�UH�NDOLEUH�HGLOPHPLú�ROPDVÕ��\D�GD�\|QWHPGHQ�ND\QDNODQPÕú�RODELOLU��
%XQX� EHOLUOH\HELOPHN� LoLQ� IDUNOÕ� ELU� VSHNWURIRWRPHWUHGH� D\QÕ� \|QWHPOH� SDUDOHO�
|Oo�POHU� \DSÕOPDOÕ�� KDWDQÕQ� DOHWWHQ� ND\QDNODQÕS� ND\QDNODQPDGÕ÷Õ� EHOLUOHQGLNWHQ�
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sonra� IDUNOÕ� ELU� \|QWHPOH�� |UQH÷LQ� NRORULPHWULN� LQGRIHQRO� \|QWHPL� LOH� SDUDOHO�
|Oo�POHU�\DSÕODUDN�KDQJL�\|QWHPLQ�GDKD�GR÷UX�VRQXo�YHUHFH÷L�DUDúWÕUÕOPDOÕGÕU���� 

 

$QDOL]OHU� VÕUDVÕQGD� KD]ÕUODQDQ� ODERUDWXDU� EODQN¶OHULQH� HN� RODUDN� |UQHNOHPH�
dönemi boyunca tüm istasyoQODUGDQ�DUDOÕNODUOD���DGHW�VDKD�EODQN�DOÕQPÕú�YH�EXQODU�
GD�\D÷PXU�|UQHNOHULQH�X\JXODQDQ�D\QÕ�\|QWHPOHUOH�DQDOL]�HGLOPLúOHUGLU���7�P�L\RQODU�
LoLQ�VDKD�EODQNOHU¶LQGH�|Oo�OHQ�GHULúLPOHU�KHU�SDUDPHWUH�LoLQ�EHOLUOHQHQ�WD\LQ�VÕQÕUÕQÕQ�
DOWÕQGD� EXOXQPXúWXU�� � 7HPHO� DQ\RQ� YH� NDW\RQODUÕQ� WD\LQ� HGLOHELOHQ� HQ� N�o�N�
GHULúLPOHUL� �GHWHFWLRQ�OLPLW��EODQN�|Oo�POHULQLQ�VWDQGDUW�VDSPDODUÕQÕQ��o�NDWÕ�RODUDN�
EHOLUOHQPLúWLU���%XQD�J|UH�WHPHO�DQ\RQODUGDQ�NORU�U��QLWUDW�YH�V�OIDW�L\RQODUÕ�LoLQ�WD\LQ�
VÕQÕUODUÕ� VÕUDVÕ� LOH�� ������� ���70 ve 0.090 mg/L, temel katyonlardan sodyum, 

NDOVL\XP��SRWDV\XP�YH�PDJQH]\XP�LoLQ�WD\LQ�VÕQÕUODUÕ�VÕUDVÕ�LOH����������������������
YH� ������ PJ�/� RODUDN� EXOXQPXúWXU�� � $PRQ\XP� LoLQ� EXOXQDQ� WD\LQ� VÕQÕUÕ� ������
mg/L’dir.  Tüm iyonlar için herhangi bir örnekten hD]ÕUODQDQ� �� DOW� |UQHN� DQDOL]�
HGLOPLú� YH� VRQXoODUÕQ� VWDQGDUW� VDSPDVÕ� RUWDODPD� GH÷HUH� E|O�QHUHN� YDU\DV\RQ�
NDWVD\ÕVÕ� �WHNUDUODQDELOLUOLN�� KHVDSODQPÕúWÕU�� � *�YHQLOLU� ELU� DQDOLWLN� oDOÕúPDGD�
YDU\DV\RQ�NDWVD\ÕVÕQÕQ�����¶XQ�DOWÕQGD�EXOXQPDVÕ�JHUHNOLGLU�� �.ORU�U��Qitrat, sülfat, 

VRG\XP�� NDOVL\XP�� SRWDV\XP�� PDJQH]\XP� YH� DPRQ\XP� L\RQODUÕ� LoLQ� EXOXQDQ�
GH÷HUOHU�VÕUDVÕ�LOH�������������������������������������������������YH�������GLU�YH�
W�P�L\RQODU�LoLQ�YDU\DV\RQ�NDWVD\ÕVÕ�����¶XQ�DOWÕQGD�EXOXQPXúWXU 
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4. BULGULAR VE�7$57,ù0$ 

 

�����<$ö,ù�9(5ø/(5ø� 
 

0HUVLQ��0HQWHú�0DKDOOHVL¶QGH�\HU�DODQ���1R¶OX�LVWDV\RQGDQ�WRSODQDQ�\D÷PXU�
|UQHNOHULQLQ� PLNWDUÕ� LNL� \ROOD� |Oo�OP�ú� YH� EX� YHULOHU� 0HUVLQ� 0HWHRURORML�
øVWDV\RQX¶QGDQ� HOGH� HGLOHQ� VRQ� ��� \ÕOOÕN� �����-������ RUWDODPD� \D÷Õú� YHUileri ile 

NDUúÕODúWÕUPDOÕ� RODUDN� VXQXOPXúWXU� �ùHNLO� ������ � Örnekleme dönemi boyunca 

J|]OHQHQ� HQ� G�ú�N� D\OÕN� \D÷Õú�PLNWDUÕ� ����PP� LOH�0D\ÕV� D\ÕQGD�� HQ� \�NVHN� D\OÕN�
\D÷Õú�PLNWDUÕ�LVH�������PP�LOH�2FDN�D\ÕQGD�JHUoHNOHúPLúWLU�� 
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ùekil 4.1.   ��1R¶OX�LVWDV\RQD������\ÕOÕ�LoHUisinde G�úHQ�D\OÕN�\D÷Õú�PLNWDUODUÕQÕQ 

                  (koyu renkli sütunlar) Mersin ili için 14 \ÕOOÕN�RUWDODPD�\D÷Õú�GH÷HUOHU� 
                      �DoÕN� UHQNOL�V�WXQODU��LOH�NDUúÕODúWÕUÕOPDVÕ� 
 

ÖrneklemeniQ�\DSÕOGÕ÷Õ������\ÕOÕ�LoHULVLQGH���1R¶OX�LVWDV\RQD�G�úHQ�WRSODP�
\D÷Õú�PLNWDUÕ� ����PP� ROXS� ��� D\� V�UHVLQFH� JHUoHNOHúHQ� ��� \D÷Õú� ROD\ÕQGD�P2’ye 

G�úHQ�RUWDODPD�\D÷Õú�PLNWDUÕ�����NJ¶GÕU��PLQ������PP-PD[�������PP���������\ÕOÕQGD�
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0HUVLQ¶H�G�úHQ�\D÷Õú�PLNWDUÕ��0HUVLQ�0HWHRURORML� øO�0�G�UO�÷�¶Q�Q�X]XQ�G|QHPOL�
|Oo�POHULQH�GD\DOÕ�\ÕOOÕN�RUWDODPD�\D÷Õú�PLNWDUÕQÕQ��������PP��ROGXNoD�DOWÕQGDGÕU�YH�
VRQ����\ÕOOÕN�D\OÕN�\D÷Õú�RUWDODPDODUÕQD�SDUDOHO�ELU�GH÷LúLP�VHUJLOHPHPHNWHGLU�� 

 

%LU�\ÕOOÕN�|UQHNOHPH�G|QHPL�ER\XQFD���1R¶Ou istasyonda m2¶\H�G�úHQ�\D÷Õú�
PLNWDUÕ�LNL�\ROOD�EHOLUOHQPLúWLU� 
 

1. øVWDV\RQGD�PHYFXW� \D÷Õú� |OoHUGHQ� \DSÕODQ� RNXPD� �PP-<D÷Õú�gOoHU�� �ùHNLO�
4.2). 

2. <D÷PXU� VXODUÕQÕQ� |UQHNOHQGL÷L� NDSODUÕQ� \�]H\� DODQÕQGDQ� \DUDUODQÕODUDN�
\DSÕODQ�KHVDSODPD��PP-gUQHNOHPH�.DEÕ��� 

 

øNL�IDUNOÕ�\ROOD�|Oo�OHQ�\D÷Õú�PLNWDUODUÕ�ELUELUOHULQH�NDUúÕ�JUDIL÷H�JHoLULOPLú����
1R¶OX�LVWDV\RQD�DLW�W�P�YHULOHU�WHPHOLQGH�EX�LNL�\D÷Õú�PLNWDUÕ�DUDVÕQGDNL�NRUHODV\RQ�
NDWVD\ÕVÕ�5� �����RODUDN�EXOXQPXúWXU��ùHNLO������ 
 

         

 

ùHNLO���2.   2 No’lu istasyoQGD�<D÷Õú�gOoHUGHQ�2NXQDQ�YH�<D÷PXU�gUQHNOHPH�   
   .DEÕQGDQ�(OGH�(GLOHQ�<D÷Õú�9HULOHULQLQ�.DUúÕODúWÕUÕOPDVÕ� 
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�����*(1(/�ø67$7ø67ø.6(/�6218d/$5 

 

AUDOÕN� ����� –� 2FDN� ����� DUDVÕQGDNL� ELU� \ÕO� ER\XQFD� 0HUVLQ¶LQ� IDUNOÕ�
\HUOHúLP� E|OJHOHULQGH� EHOLUOHQPLú� �� LVWDV\RQGDQ� WRSODQDQ� ���� DGHW� \D÷PXU�
örneklerinde pH ve iletkenlik ölçümlerine ek olarak temel anyon (Cl- , NO3

-, SO4
2-) 

ve temel katyon (H+, Na+, K+, Ca2+, Mg2+, NH4
+) analizleri gerçekOHúWLULOPLúWLU� 

 

Ölçülen parametrelere ait genel istatistiksel sonuçlar Çizelge 4.1’de 

VXQXOPXúWXU�� 
 

Çizelge 4.1.   0HUVLQ¶GH������\ÕOÕ�LoLQGH�WRSODQDQ�\D÷PXU�|UQHNOHULQGH�|Oo�OHQ� 
                      SDUDPHWUHOHUH�DLW�JHQHO�LVWDWLVWLNVHO�VRQXoODU��øOHWNHQOLN�GH÷HUOHULQH� 
                      25°&��LoLQ�VÕFDNOÕN�G�]HOWPHVL�X\JXODQPÕú�ROXS�ELULPL��6�FP-1’dir.   

                      7HPHO�L\RQ�GHULúLPOHUL�LVH��HT�/-1�FLQVLQGHQ�YHULOPLúWLU���9:0� 
                      (Volume�:HLJKWHG�0HDQ��+DFLP�$÷ÕUOÕNOÕ 2UWDODPD\Õ�LIDGH�HGHU� 

 

Parametre 
Örnek 
6D\ÕVÕ Arit. Ort. VWM 

Geo. 
Ort. 

Ortanca  
En 
G�ú�N� 

En 
yüksek  

pH 156 6.93±0.72 6.79 6.90 6.99 4.82 8.45 

øOHWNHQOLN 156 96.45±209.09  37.88 33.00 0 1439.58 

Cl- 155 191.83±655.64 72.42 59.74 53.21 5.98 6524.58 

NO3
- 155 86.18±156.19 26.93 38.89 30.91 3.61 1047.35 

SO4
2- 155 206.98±448.75 73.19 93.46 80.99 9.89 3182.70 

NH4
+  146 118.41±105.45 61.41 79.00 85.97 1.86 618.13 

Na+    153 160.90±677.73 41.73 32.58 32.50 0.36 7411.15 

K+ 153 28.38±85.15 4.78 5.15 5.27 0.03 722.04 
Ca2+ 153 602.59±1280.42 171.60 177.36 166.81 1.73 9323.28 

Mg2+ 153 79.35±599.16 33.72 9.39 8.39 0.29 7336.87 

H+ 156 0.56±1.64 0.65 0.12 0.10 0.004 15.14 
 

dL]HOJH����¶GH�J|U�OG�÷��JLEL�W�P�SDUDPHWUHOHULQ�GH÷LúLP�DUDOÕ÷Õ�oRN�JHQLú��
DULWPHWLN�RUWDODPDODUÕQ�VWDQGDUW�VDSPDODUÕ�oRN�\�NVHNWLU���%X�VRQXoODU��PHWHRURORMLN�
koúXOODUGD�� DWPRVIHUGHNL� IL]LNVHO� YH� NLP\DVDO� G|Q�ú�P� V�UHoOHULQGH�� ELOHúHQOHULQ�
ND\QDN� HPLV\RQODUÕQGD� YH� KHU� \D÷Õú� ROD\ÕQGD� WRSODQDQ� \D÷PXU� PLNWDUÕQÕQ� IDUNOÕ�
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ROPDVÕQD�ED÷OÕ�RODUDN�PH\GDQD�JHOHQ�E�\�N�GH÷LúNHQOL÷LQ�ELU�J|VWHUJHVLGLU���dL]HOJH�
4.1’de aritmetiN�RUWDODPDODUÕQ�\DQÕ�VÕUD�JHRPHWULN�RUWDODPDODUÕQ�YH�RUWDQFD��PHGLDQ��
GH÷HUOHULQ�YHULOPHVLQLQ�QHGHQL�EX�RUWDODPDODUÕQ�HNVWUHP�GH÷HUOHUGHQ�HWNLOHQPHPHVL�
QHGHQL�LOH�JHQHO�RUWDODPDODUÕ�GDKD�JHUoHNoL�RODUDN�WHPVLO�HWPHVLGLU� 

 

gUQH÷LQ�� ���� DGHW� \D÷PXU� VX\X� |UQH÷LQGH� |Oo�OHQ� SO4
2-� GHULúLPOHULQLQ�

DULWPHWLN� RUWDODPDVÕ� ������ ± 448.75 µeq L-1 bulunurken geometrik ortalama ile 

(93.46 µeq L-1��RUWDQFD�GH÷HU���������HT�/-1��ELUELUOHULQH�ROGXNoD�\DNÕQGÕU�� 
 

4.3. �ø<21�'(5øùø0/(5ø1ø1�<$ö085�0ø.7$5,1$�%$ö/, 
       �'(öøùø0ø 
 

$QDOL]� HGLOHQ� SDUDPHWUHOHU� VXOX� ID]GD� o|]�QP�ú� L\RQODU� ROGX÷XQGDQ�
GHULúLPOHU�\D÷PXU�PLNWDUÕQÕQ�ELU�IRQNVL\RQXGXU�YH�\D÷PXU�KDFPL�DUWWÕNoD�VH\UHOPH�
VRQXFXQGD�GHULúLPOHU�D]DOÕU���%X�oDOÕúPDGD�GD�L\RQ�GHULúLPOHULQLQ�WRSODQDQ�\D÷PXU�
|UQH÷L� KDFPLQH� ED÷OÕ� RODUDN� GH÷LúNHQOLN� J|VWHUGL÷L� WHVSLW� HGLOPLúWLU�� � <D÷PXU�
KDFPLQLQ� ID]OD� ROGX÷X� |UQHNOHUGH� W�P� L\RQ� GHULúLPOHUL, seyrelmenin etkisi ile 

ROGXNoD�G�ú�N�|Oo�OP�úW�U��$\UÕFD�DUGÕO�|UQHNOHPHOHULQ�\DSÕOGÕ÷Õ�\D÷Õú�ROD\ODUÕQGD�
ikinci ya da üçüncü olarak örneklenen ya÷PXU�VXODUÕQÕQ�L\RQ�GHULúLPOHULQGH�GHUHFHOL�
ELU�D]DOPD�ROGX÷X�EHOLUOHQPLúWLU���gUQH÷LQ�����1LVDQ������WDULKLQGH�PH\GDQD�JHOHQ�
\D÷Õú�ROD\ÕQGD���1R¶OX�LVWDV\RQGDQ�DUGÕO�|UQHNOHPHOHU�\DSÕOPÕú�YH�DOÕQDQ��o�\D÷PXU�
VX\X�|UQH÷LQGH�|Oo�OHQ�QLWUDW�GHULúLPOHUL�VÕUDVÕ�LOH��������µeq L-1, 34.84 µeq L-1 ve 

6.13 µeq L-1�EXOXQPXúWXU��� 
 

$\QÕ� \D÷Õú� ROD\ÕQGD� \DSÕODQ� DUGÕO� |UQHNOHPHOHUGH� KLSHUEROLN� VH\UHOPH�
prRILOOHUL�HOGH�HGLOPLúWLU�>37].  Hiperbolik seyrelme profilleri; 

 

C =A +B/V                                                                                              (4.1) 

 

HúLWOL÷L� LOH� LIDGH� HGLOHELOLU�� � %X� HúLWOLNWH� &�� \D÷PXU� VX\XQGD� o|]�QP�ú� ELOHúHQ�
GHULúLPL�� 9�� \D÷PXU� VX\X� KDFPL� �P/��� $� YH� %� LVH� KLSHUEROLN� UHJUHV\RQ�
NDWVD\ÕODUÕGÕU��$�\D÷PXU�GDPODODUÕQGD�o|]�QP�ú�ELOHúHQLQ�EDFNJURXQG�GHULúLPLQLQ��
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%� LVH�D\QÕ�ELOHúHQLQ�\ÕNDQPD�YHULPOLOL÷LQLQ� ELU�|Oo�V�G�U�� �%LU� EDúND� LIDGH� LOH��$��
\D÷PXUXQ� \D÷PDGÕ÷Õ� GXUXPGD� EXOXW� VX\XQGD� o|]�QP�ú� ELOHúHQ� GHULúLPLQL�� %� LVH�
\D÷PXU�GDPODODUÕ�\HUH�G�úHUNHQ�LoLQGH�o|]�QHQ�ELOHúHQ�GHULúLPLQL ifade etmektedir.  

%X� WHULP�|]HOOLNOH�\D÷PXU�KDFPLQLQ�oRN�G�ú�N�ROGX÷X�GXUXPODUGD�|QHPOLGLU�� �%X�
oDOÕúPDGD�DQDOL]�HGLOHQ�KHU�ELU� L\RQ�LoLQ�EXOXQDQ�GHULúLPOHU�\D÷PXU�KDFPLQH�NDUúÕ�
JUDIL÷H� JHoLULOPLú� YH� W�P� L\RQODUÕQ� GD� KLSHUEROLN� VH\UHOPH� SURILOL� � VHUJLOHGL÷L�
J|]OHQPLúWLU�� � ùHNLO� ���¶WH� DPRQ\XP� L\RQXQXQ� VH\UHOPH� SURILOL� YHULOPLúWLU�� � %X�
úHNLOGH� IDUNOÕ� \D÷Õú� ROD\ODUÕQD� DLW� YHULOHU� D\QÕ� JUDILN� LoHULVLQGH� VXQXOGX÷XQGDQ�
YHULOHULQ�VDoÕOPD�GHUHFHOHUL�ELUELUOHULQGHQ�ROGXNoD�IDUNOÕGÕU���d�QN��KHU�\D÷Õú�V�UHFL�
farklÕ�NRúXOODUGD�JHOLúPHNWHGLU��|UQH÷LQ�KHU�\D÷Õú�|QFHVL�DWPRVIHUGHNL�DHURVRO�\�N��
YH�\D÷PXU�VX\XQXQ�S+¶Õ�GH÷LúNHQOLN�J|VWHUPHNWHGLU�� 
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������
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������
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ùHNLO���3. �<D÷PXU�VX\X�KDFPLQH��P/��NDUúÕ�1+4
+�GHULúLPOHUL��9HULOHUH�HQ�L\L�X\DQ� 

                    KLSHUEROLN�H÷UL��\� �����������������x, R = 0.40) kesiksiz çizgi ile    

                    J|VWHULOPLúWLU� 
 

 6H\UHOPH�HWNLVL�QHGHQL�LOH�\D÷PXU�VX\X�LOH�LOJLOL�oDOÕúPDODUGD�\D÷PXU�KDFPL�
GLNNDWH� DOÕQPDOÕ� YH� KDFLP� D÷ÕUOÕNOÕ� RUWDODPDODU� NXOODQÕOPDOÕGÕU�� � %X� QHGHQOH� EX�
oDOÕúPDGD� W�P� SDUDPHWUHOHUOH� LOJLOL� GH÷HUOHQGLUPH� YH� \RUXPODUGD� KDFLP� D÷ÕUOÕNOÕ�
RUWDODPDODU�NXOODQÕOPÕúWÕU�� 
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�����3$5$0(75(/(5�$5$6,1'$.ø�ø.ø/ø�.25(/$6<21� 
 

gOo�OHQ�W�UOHU�DUDVÕQGDNL�LNLOL�NRUHODV\RQ�NDWVD\ÕODUÕ�EX�W�UOHULQ�ND\QDNODUÕ�ve 

NLP\DVDO� W�UOHUL� KDNNÕQGD� ELOJL� YHULU�� � $QFDN�� D\QÕ� ND\QDNWDQ� JHOVHOHU� ELOH� ED]Õ�
GXUXPODUGD� W�UOHULQ� \D÷PXU� VX\X� LoLQGHNL� NLP\DVÕQÕQ� IDUNOÕ� ROXúX��
o|]�Q�UO�NOHULQGHNL� IDUNOÕOÕNODU� YH� KDYDGDQ� GH÷LúLN� GHUHFHOHUGH� \ÕNDQPDODUÕ�
nedeniyle bu güçlü korelasyondDQ� VDSPDODU� J|U�OHELOLU�� � 7RSODP� GHULúLPOHU�
NXOODQÕODUDN�|Oo�OHQ�L\RQODU�DUDVÕQGDNL�LNLOL�NRUHODV\RQ�PDWULNVL������J�YHQ�VÕQÕUODUÕ�
LoHULVLQGH�WRSODP�����YHUL�LoLQ�KHVDSODQPÕú�YH�dL]HOJH����¶GH�VXQXOPXúWXU� 
 

dL]HOJH������gOo�OHQ�SDUDPHWUHOHU�DUDVÕQGDNL�NRUHlasyon matriksi 

 

  Hacim 
(mL) 

H+ NH4
+ Ca2+ K+ Mg2+ Na+ Cl- NO3

- SO4
2- HCO3

- 

Hacim 
(mL) 

 
1.00 

          

 
H+ 

 
0.01 

 
1.00 

         

 
NH4

+ 
 
-0.38 

 
0.14 

 
1.00 

        

 
Ca2+ 

 
-0.22 

 
-0.08 

 
0.50 

 
1.00 

       

 
K+ 

 
-0.18 

 
-0.05 

 
0.39 

 
0.65 

 
1.00 

      

 
Mg2+ 

 
-0.07 

 
-0.02 

 
0.06 

 
0.63 

 
0.46 

 
1.00 

     

 
Na+ 

 
-0.13 

 
-0.04 

 
0.36 

 
0.76 

 
0.78 

 
0.75 

 
1.00 

    

 
Cl- 

 
-0.12 

 
-0.04 

 
0.37 

 
0.52 

 
0.76 

 
0.26 

 
0.81 

 
1.00 

   

 
NO3

- 
 
-0.25 

 
-0.06 

 
0.64 

 
0.70 

 
0.69 

 
0.38 

 
0.71 

 
0.70 

 
1.00 

  

 
SO4

2- 
 
-0.20 

 
-0.06 

 
0.48 

 
0.74 

 
0.81 

 
0.64 

 
0.93 

 
0.84 

 
0.83 

 
1.00 

 

 
HCO3

- 
 
0.24 

 
-0.10 

 
0.20 

 
0.31 

 
0.29 

 
0.19 

 
0.33 

 
0.31 

 
0.25 

 
0.32 

 
1.00 

 

 Çizelge 4.2’de |Oo�OHQ� W�P� L\RQ� GHULúLPOHUL� \D÷PXU� PLNWDUÕ� LOH� WHUV�
NRUHODV\RQ� LoHUVLQGHGLU�� � %X� GD� W�UOHULQ� DWPRVIHUGHQ� LON� G�úHQ� \D÷PXU� LOH� ELrlikte 

\ÕNDQGÕ÷ÕQÕ�YH�GDKD�VRQUD�\D÷DQ�\D÷PXUXQ�L\RQ�GHULúLPOHULQLQ�VH\UHOPHVLQH�QHGHQ�
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ROGX÷XQX�J|VWHUPHNWHGLU�� �.RUHODV\RQ�NDWVD\ÕVÕ� U� ������ROGX÷XQGD�W�UOHU�DUDVÕQGD�
DQODPOÕ� ELU� LOLúNL� ROGX÷X� V|\OHQHELOLU�� � %XQD� J|UH� HQ� \�NVHN� LNLOL� NRUHODV\RQ�
NDWVD\ÕODUÕQD� VDKLS� DQ\RQ� YH� NDW\RQODU� J|]� |Q�QH� DOÕQÕUVD� 0HUVLQ� DWPRVIHULQGH�
DHURVRO� ID]ÕQGD� KDYDGDQ� \ÕNDQDQ� W�UOHULQ� VÕUDVÕ� LOH� 1D2SO4 (r = 0.93), NaCl (r = 

0.81), K2SO4 (r = 0.81), KCl (r = 0.76) ve CaSO4� �U�  � ������ ROGX÷X� VRQXFX�
oÕNDUÕODELOLU� 
  

����<$ö085�68/$5,1,1�$6ø7/øöø�YH�ø/(7.(1/øöø 
 

       4.5.1. pH  

 

0HUVLQ¶GH�ELU�\ÕO�ER\XQFD� �$UDOÕN�����-2FDN�������G|UW� IDUNOÕ� LVWDV\RQGDQ�
WRSODQDQ� ���� \D÷PXU� |UQH÷LQGH� |Oo�OHQ� S+� GH÷HUOHULQLQ� \�]GH� IUHNDQV� GD÷ÕOÕPÕ�
ùHNLO����¶WH�VXQXOPXúWXU�� �gUQHNOHULQ�����¶L��DWPRVIHULk karbondioksit ile dengede 

RODQ�\D÷PXU�VX\XQXQ�S+¶ÕQÕQ�����ROGX÷X�G�ú�Q�O�UVH��DONDOL�NDUDNWHUOLGLU�� �+DFLP�
D÷ÕUOÕNOÕ�RUWDODPD�S+������EXOXQPXúWXU��dL]HOJH������ 
 

                            

 

ùHNLO���4��0HUVLQ�\D÷PXUODUÕQGD�|Oo�OHQ�S+�GH÷HUOHULQLQ�IUHNDQV�GD÷ÕOÕPÕ� 
 

<D÷PXU� VXODUÕQGD� J|]OHQHQ� DONDOLQLWHQLQ� QHGHQL� LVH� 0HUVLQ� DWPRVIHULQGH�
mevcut kalker (CaCO3�� LoHUL÷L� \�NVHN� PLQHUDO� WR]GXU�� � %X� WR]� \HUHO� ND\QDNOÕ�
RODELOHFH÷L�JLEL�X]XQ�PHVDIHOL�DWPRVIHULN� WDúÕQÕP�\ROX� LOH�.X]H\�$IULND��2UWDGR÷X�
YH�$UDS�<DUÕPDGDVÕ¶QGDNL�NXUDN�E|OJHOHUGHQ�0HUVLQ�E|OJHVLQH� WDúÕQPDNWDGÕU� >20].  
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$WPRVIHUGH�DVNÕGD�EXOXQDQ� kalsiyum, karbonat / ELNDUERQDW�LoHUL÷L�DoÕVÕQGDQ�]HQJLQ�
PLQHUDO� WR]ODU�\D÷PXU�VX\XQXQ�DVLWOL÷LQL�Q|WUOHúWLUPHNWHGLU�� �gUQHNOHULQ�VDGHFH��¶L�
DVLGLN� \D÷Õú� RODUDN� GH÷HUOHQGLULOHELOLU�� � '�ú�N� S+� GH÷HUOHULQH� �S+������ VDKLS� EX�
|UQHNOHU�� V�UHNOL� \D÷ÕúOÕ� J�QOHUGH� DUGÕO� |UQHNOHPH� \DSÕOGÕ÷ÕQGD� KDYDGDNL� WR]ODU�
\ÕNDQGÕNWDQ�VRQUD�WRSODQDQ�LNLQFLO�YH\D��o�QF�O�|UQHNOHUGLU���gUQH÷LQ����1LVDQ������
WDULKLQGH�\DSÕODQ�DUGÕO�|UQHNOHPHOHUGH�WRSODQDQ�\D÷PXU�VXODUÕQÕQ�S+�GH÷HUOHUL�VÕUDVÕ�
LOH������������YH������RODUDN�|Oo�OP�úW�U� 
 

�������(OHNWULNVHO�øOHWNHQOLN� 
 

Elektriksel iletkenlik; yD÷PXU�VX\XQXQ�HOHNWULN�DNÕPÕQÕ�LOHWPH�NDSDVLWHVLQLQ�
ELU� |Oo�V�G�U�� � 6XODUÕQ� LOHWNHQOLN� GH÷HUL, içinde L\RQL]H� ROPXú�PDGGHOHULQ� WRSODP�
GHULúLPLQH�YH�VÕFDNOÕ÷D�ED÷OÕGÕU���d|]�QP�ú�L\RQODUÕQ�KDUHNHWOLOL÷L��\�N��YH�GHULúLPL�
LOHWNHQOL÷H�HWNL�HGHQ�GL÷HU�IDNW|UOHUGLU���6DI�VX\XQ�LOHWNHQOL÷L�����– 2 µ6�FP�DUDVÕQGD�
olup zamanla yükselebilir.  

 

Elektriksel iletkenlik mikrosiemens (µS cm-1) cinsinden ifade edilmektedir. 

(OHNWUROLWLN�LOHWNHQOLN��PHWDOLN�LOHWNHQOL÷LQ�WHUVLQH�VÕFDNOÕN�DUWWÕNoD�\�NVHOLU�YH�KHU���
°&¶OÕN� VÕFDNOÕN� LoLQ� \DNODúÕN� �� ���¶OXN� ELU� DUWÕú� J|VWHULU�� � %X� QHGHQOH� IDUNOÕ�
VÕFDNOÕNODUGD�|Oo�OHQ�LOHWNHQOLN�GH÷HUOHUL�VÕFDNOÕN�G�]HOWPHVL�\DSÕOGÕNWDQ�VRQUD���°C 

için verilir. 

 

0HUVLQ¶GH� \D÷PXU� VXODUÕQÕQ� HOHNWULNVHO� LOHWNHQOL÷LQLQ� ROGXNoD� JHQLú� ELU�
DUDOÕNWD�GH÷LúWL÷L�J|]OHQPLúWLU����- 1456 µS cm-1��������|UQH÷LQ�LOHWNHQOLN�GH÷HULQLQ�
JHRPHWULN�RUWDODPDVÕ������± 3.5 µS cm-1��DULWPHWLN�RUWDODPDVÕ�LVH������± 208.2  µS 

cm-1�RODUDN�EXOXQPXúWXU���(Q�\�NVHN�LOHWNHQOLN�GH÷HUOHUL�PLQHUDO�WR]�LoHUL÷L�\�NVHN��
NÕ]ÕO�\D÷PXU�RODUDN�QLWHOHQGLULOHELOHQ�|UQHNOHUH�DLWWLU���%X�|UQHNOHULQ�o|]�QP�ú�NDWÕ�
LoHUL÷L� ROGXNoD� \�NVHNWLU� YH� PLneral toz yüzeylerinin iyon adsorplama 

NDSDVLWHOHULQLQ� \�NVHN� ROXúX� YH� HN� RODUDN� VÕYÕ-NDWÕ� ID]ODU� DUDVÕQGDNL� DGVRUSVL\RQ-

GHVRUSVL\RQ� V�UHoOHUL� QHGHQL\OH� LOHWNHQOLN� GH÷HUOHUL� \�NVHOPHNWHGLU�� � gUQH÷LQ�� ��
1LVDQ� ����� WDULKLQGH� 6DKUD� d|O�¶QGHQ� HSLVRGLN� WR]� WDúÕQÕPÕ� JHUoHNOHúPLú� YH� EX�
ROD\D� DLW�X\GX�J|U�QW�V��ùHNLO���5�D� YH� E¶GH� VXQXOPXúWXU�� �0LQHUDO� WR]� WDúÕQÕPÕQÕ�
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takiben 2 Nisan 2004 tarihinde Mersin’H�\D÷DQ�\D÷PXUODU�|UQHNOHQPLú�YH������YH���
1R¶OX�LVWDV\RQODUGDQ�WRSODQDQ�|UQHNOHULQ�LOHWNHQOLN�GH÷HUOHUL�VÕUDVÕ�ile 1150, 812 ve 

1456 µS cm-1�RODUDN�|Oo�OP�úW�U�� �%X�GH÷HUOHU�YHUL� VHWLQH�DLW�HQ�\�NVHN�LOHWNHQOLN�
GH÷HUOHULGLU�� � gUQHNOHPH� G|QHPL� ER\XQFD� WRSODQDQ� ��� DGHW� NÕ]ÕO� \D÷PXU� VX\XQGD�
|Oo�OHQ� LOHWNHQOLN� GH÷HUOHULQLQ� JHRPHWULN� RUWDODPDVÕ� ������± 3.5 µS cm-1 olup bu 

GH÷HU��JHUL�NDODQ�����DGHW�QRUPDO�\D÷PXU�VX\XQD�DLW�JHRPHWULN�RUWDODPDGDQ�������± 

3.0 µS cm-1�� \DNODúÕN� �� NDW� GDKD� \�NVHNWLU� �dL]HOJH� ������ � %XQD� EHQ]HU� VRQXoODU�
ODTÜ-(UGHPOL� <HUOHúNHVL¶QGHQ� WRSODQDQ� \D÷PXU� VXODUÕ� LoLQ� GH� UDSRU� HGLOPLúWLU�
[38]. 

 

 

                             

ùHNLO�����D�E�����1LVDQ������WDULKLQGH�.X]H\�$IULND¶GDQ�ND\QDNODQDQ�WR]�EXOXWXQX��� 
                       gösteren uydu görüntüleri. [39]. 



 32 

 

6�UHNOL� \D÷ÕúÕQ� ROGX÷X� J�QOHUGH� \DSÕODQ� DUGÕO� |UQHNOHPHOHUGH� DWPRVIHUGHNL�
WR]ODUÕQ� YH� DVNÕGDNL� GL÷HU� PDWHU\DOOHULQ� \ÕNDQPÕú� ROPDVÕ� QHGHQL\OH� |UQHNOHULQ�
LOHWNHQOLNOHUL� VÕIÕUD� oRN� \DNÕQ� GH÷HUOHUGH� |Oo�OP�úW�U�� �gUQH÷LQ�� ���2FDN� ���� -1 

ùXEDW� ����� WDULKOHUL� DUDVÕQGD� �� 1R¶OX� LVWDV\RQGDQ� \DSÕODQ� �o� DUGÕO� |UQHNOHPHGH�
|Oo�OHQ� LOHWNHQOLN� GH÷HUOHUL� VÕUDVÕ� LOH� ��� µS cm-1, 18 µS cm-1 ve 0 µS cm-1 (de-

L\RQL]H�VX\D�HúGH÷HU��RODUDN�EXOXQPXúWXU� 
 

�������ø\RQ�'HULúLPOHULQLQ�S+¶D�%D÷OÕ�'H÷LúLPL� 
 

<D÷PXU� VX\X� LoLQGHNL� o|]�QP�ú� ELOHúHQOHULQ� GHULúLPOHULQL� NRQWURO� HGHQ�
IDNW|U� VD\ÕVÕ� ROGXNoD� ID]ODGÕU�� � $HURVROOHULQ� \Dú� o|NHOPH� PHNDQL]PDODUÕ� LOH�
DWPRVIHUGHQ�\ÕNDQPDODUÕ�VÕUDVÕQGD�\DSÕODUÕQGDNL�ELOHúHQOHULQ�DWPRVIHULN�VX�LoHUisinde 

o|]�QPH�GHUHFHOHUL�\D÷PXU�VX\XQXQ�NLP\DVÕQÕQ�ELU�IRQNVL\RQXGXU��gUQH÷LQ�\D÷PXU�
VX\XQXQ�S+¶Õ� Von derece önemli bir faktördür.  Özellikle atmosferde antropojenik 

N|NHQOL�HVHU�HOHPHQWOHULQ�o|]�QP�ú-SDUWLN�O�oHúLWOLOL÷L�S+¶D�ED÷OÕGÕU�>40, 41]. 

 

%X� oDOÕúPDGD� \D÷PXU� VXODUÕQÕQ� VDGHFH� o|]�QP�ú� ID]ÕQGD� |Oo�OHQ� W�P�
iyonlar, çözünürlükleri son derece yüksek olan temel anyon ve katyonlar 

ROGX÷XQGDQ� \D÷PXU� VXODUÕQÕQ� SDUWLN�O� ID]ODUÕ� DQDOL]� HGLOPHPLúWLU�� � $QNDUD¶GD�
\D÷PXU�VX\X�LOH�LOJLOL�\DSÕODQ�ELU�oDOÕúPDGD�WHPHO�NDW\RQODUÕQ�o|]�Q�UO�N�GHUHFHOHUL�
LQFHOHQPLú�YH�.+, Mg2+, Ca2+ ve Na+’QÕQ�o|]�Q�UO�N�GHUHFHOHUL�VÕUDVÕ�LOH��������± 

28.5,  % 61.1 ± 26.6, % 94.0 ± 9.8 ve % 76.2 ±������RODUDN�EXOXQPXúWXU�>42].  ùHNLO�
4.6�D�E�F�G�H�I�J�K¶GH�0HUVLQ� \D÷PXUODUÕQGD� |Oo�OHQ� o|]�QP�ú� L\RQ� GHULúLPOHUL� S+�
GH÷HUOHULQH�NDUúÕ�JUDIL÷H�JHoLULOPLúWLU�� 
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ùHNLO��� 6�D��0HUVLQ�\D÷PXUODUÕQGD�kalsiyum iyonu�GHULúLPOHULQLQ�S+¶D�ED÷OÕ 
                          GH÷LúLPL 
 

                    

�
���

����
����
����
����
����
����

� � � � � �
S+

62
��� �'

HUL
úLP

L���
HT�

/�� �

 

ùHNLO���6�E��0HUVLQ�\D÷PXUODUÕQGD��V�OIDW�GHULúLPOHULQLQ�S+¶D�ED÷OÕ�GH÷LúLPL 
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ùHNLO��.6�F��0HUVLQ�\D÷PXUODUÕQGD��NORU�U�GHULúLPOHULQLQ�S+¶D�ED÷OÕ�GH÷LúLPL 
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ùHNLO���6�G��0HUVLQ�\D÷PXUODUÕQGD��DPRQ\XP�GHULúLPOHULQLQ�S+¶D�ED÷OÕ�GH÷LúLPL 
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ùHNLO���6�H��0HUVLQ�\D÷PXUODUÕQGD�VRG\XP�GHULúLPOHULQLQ�S+¶D�ED÷OÕ�GH÷LúLPL 
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ùHNLO���6�I��0HUVLQ�\D÷PXUODUÕQGD�PDJQH]\XP�GHULúLPOHULQLQ�S+¶D�ED÷OÕ�GH÷LúLPL 
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ùHNLO���6�J��0HUVLQ�\D÷PXUODUÕQGD�QLWUDW�GHULúLPOHULQLQ�S+¶D�ED÷OÕ�GH÷LúLPL 
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ùHNLO���6�K��0HUVLQ�\D÷PXUODUÕQGD�SRWDV\XP�GHULúLPOHULQLQ�S+¶D�ED÷OÕ�GH÷LúLPL 
 

 

<XNDUÕGDNL� JUDILNOHU� LQFHOHQGL÷LQGH� DPRQ\XP� GÕúÕQGDNL� W�P� L\RQODU� LoLQ�
\�NVHN� S+� GH÷HUOHULQGH� GHULúLPOHULQ� \�NVHOGL÷L� J|U�OPHNWHGLU�� � <�NVHN� S+�
GH÷HUOHULQLQ� |Oo�OG�÷�� EX� |UQHNOHU� JHQHOGH� \�NVHN� RUDQGD�PLQHUDO� WR]� SDUWLN�OOHU�
LoHUHQ� NÕ]ÕO� \D÷PXU� |UQHNOHULGLU�� � 0LQHUDO� WR]� SDUWLN�OOHULQ� L\RQ� DGVRUSODPD�
NDSDVLWHVLQLQ� \�NVHN� ROPDVÕQD� ED÷OÕ� RODUDN� EX� |UQHNOHUGH� W�P� L\RQ� GHULúLPOHUL� GH�
\�NVHN�|Oo�OP�úW�U� 
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�������0HUVLQ¶GH�.Õ]ÕO�<D÷PXUODU 
 

Tüm örnekleme dönemi boyunca 4 istasyondan toplam 18 adet yüksek 

RUDQGD� PLQHUDO� WR]� LoHUHQ� NÕ]ÕO� \D÷PXU� |UQHNOHQPLúWLU�  gUQH÷LQ�� �� 1LVDQ� �����
tarihinde tüm istasyonlardan� WRSODQDQ� |UQHNOHU� \�NVHN� RUDQGD� NÕ]ÕO� UHQNOL�PLQHUDO�
toz partikülleri içermektedir.  %X� ROD\ÕQ� � QHGHQL� �� 1LVDQ� ����� WDULKLQGH� 6DKUD�
d|O�¶QGHQ� JHUoHNOHúHQ� HSLVRGLN� PLQHUDO� WR]� WDúÕQÕPÕGÕU� � �ùHNLO� ��5.a,b).  

$WPRVIHUGHQ� \ÕNDQDQ� PLQHUDO� WR]X� \D÷PXU� VXODUÕQÕQ iyonik bütçesine ne ölçüde 

NDWNÕGD�EXOXQGX÷XQX�DQOD\DELOPHN�DPDFÕ� LOH�|UQHNOHPH�G|QHPL�ER\XQFD� WRSODQDQ�
���DGHW�NÕ]ÕO�\D÷PXUD�DLW�YHUL�VHWL�RUWDODPDODUÕ�D\UÕ�RODUDN�KHVDSODQPÕú�YH�EXOXQDQ�
GH÷HUOHU� JHUL� NDODQ� ���� DGHW� QRUPDO� \D÷PXU� |UQHNOHULQH� DLW� RUWDODPDlarla 

NDUúÕODúWÕUÕOPÕúWÕU��dL]HOJH���3). 

 

      Çizelge 4.3. �0HUVLQ¶GH�WRSODQDQ�QRUPDO�YH�NÕ]ÕO�\D÷PXUODUD�DLW�LVWDWLVWLNVHO� 
                           VRQXoODUÕQ�NDUúÕODúWÕUÕOPDVÕ���ø\RQ�GHULúLPOHUL��HT�/-1 cinsinden  

                           hacim D÷ÕUOÕNOÕ�RUWDODPDODU�ROXS�LOHWNHQOLN�GH÷HUOHUL��6�FP-1  

                           cinsinden geometrik ortalamalar olarak VXQXOPXúWXU� 
 

gUQHN�6D\ÕVÕ 
Parametre 

Normal 
<D÷PXU 

.Õ]ÕO�
<D÷PXU 

1RUPDO�<D÷PXU�
(139) 

.Õ]ÕO�<D÷PXU��������
(18) 

pH 139 17 6.67±0.65 8.35±0.25 

øOHWNHQOLN 138 18 32.0 ± 3.0 211.6 ± 3.5 

Cl- 138 17 57.47±118.51 544.82±2161.37 

NO3
- 138 17 24.61±76.62 100.28±367.06 

SO4
2- 138 17 64.96±160.20 333.07±1144.49 

NH4
+  135 17 58.83±97.37 144.36±134.45 

Na+    136 17 29.72±68.97 435.35±2375.29 

K+ 136 17 3.27±23.82 44±239.68 

Ca2+ 136 17 139.66±714.70 1218.78±2982.51 

Mg2+ 136 17 20.42±53.04 469.68±3495.47 

H+ 139 17 0.67±1.73 0.061±0.03 
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Çizelge 4.3’tHNL� GH÷HUOHU� NDUúÕODúWÕUÕOGÕ÷ÕQGD� PLQHUDO� WR]� LoHUHQ� NÕ]ÕO�
\D÷PXUODUGD� |Oo�OHQ� KLGURQ\XP� L\RQX� GÕúÕQGDNL� W�P� L\RQ� GHULúLPOHULQLQ� QRUPDO�
\D÷PXUODUGD�|Oo�OHQ�GH÷HUOHUGHQ�VÕUDVÕ� LOH�\DNODúÕN����������������������������PLVOL�
dahD� \�NVHN�ROGX÷X�J|U�OPHNWHGLU�� �(Q� ID]OD� DUWÕú� VÕUDVÕ� LOH�PDJQH]\XP�� VRG\XP��
SRWDV\XP�YH�NORU�U�L\RQODUÕQD�DLWWLU���+LGURQ\XP�L\onunda ise mineral tozun yüksek 

NDOVLW� LoHUL÷LQLQ� \D÷PXU� VXODUÕQGDNL� DVLGLN� DQ\RQODUÕ� WDPSRQODPDVÕQD� ED÷OÕ� RODUDN�
\DNODúÕN���1�EDVDPDN�VHYL\HVLQGH�ELU�D]DOPD�PH\GDQD�JHOPLúWLU� 

 

�����<$ö085�68/$5,1,1�ø<21ø.�%ø/(ùø0ø� 
 

        �������ø\RQODUÕQ�7RSODP�ø\RQik�%�WoH\H�.DWNÕ�2UDQODUÕ 
 

7HPHO� L\RQODUÕQ� KDFLP�D÷ÕUOÕNOÕ� RUWDODPD� GHULúLPOHUL�&D2+ > SO4
2í > Clí > 

NH4
+ > Na+ > Mg2+ > NO3

í > K+ > H+� VÕUDVÕQGD�EXOXQPXúWXU� �dL]HOJH� ������ �Bu 

GHULúLP�VÕUDODPDVÕ��DQ\RQODU�WHPHOLQGH� 
SO4

2í > Clí > NO3
í 

 

Katyonlar temelinde ise; 

Ca2+ > NH4
+ > Na+ > Mg2+ > K+ > H+�úHNOLQGHGLU� 

 

6�OIDW�YH�NORU�U�DQ\RQODUÕQÕQ�KDFLP�D÷ÕUOÕNOÕ�RUWDODPD�GHULúLPOHUL�DUDVÕQGDNL�
IDUNOÕOÕN� oRN� D]GÕU�� � (Q� \�NVHN� GHULúLPOHUH� VDKLS� L\RQODU� WHPHOGH� WRSUDNWDQ�
kaynaklanan kalsiyum katyonu ile deniz tuzundan kaynaklanan klorür anyonudur.  

øNLQFL� VÕUDGD� \HU� DODQ� V�OIDW¶ÕQ� ND\QD÷Õ� LVH� WHPHOGH� DQWURSRMHQLN� ND\QDNODU� ROPDN�
�]HUH�GHQL]�WX]X�YH�WRSUDN¶WÕU���%X�LNL�L\RQXQ�WRSODPÕ��L\RQODUÕQ�WRSODP�GHULúLPLQLQ�
����¶VLQGHQ�GH�ID]ODGÕU�� �%X�GD�ELU�|Oo�GH�0HUVLQ�DWPRVIHULQGH�GR÷DO�ND\QDNODUÕQ�
HWNLQ� ROGX÷XQX� J|VWHUPHNWHGLU�� � <�]GH� WHPHOLQGH� KHU� ELU� L\RQXQ� WRSODP� L\RQLN�
E�WoH\H�RODQ�NDWNÕVÕ�KHVDSODQPÕú�YH�dL]HOJH���4¶WH�VXQXOPXúWXU� 

 

$QWURSRMHQLN� W�UOHU�RODUDN�GH÷HUOHQGLULOHQ�NH4
+, SO4

2-  ve NO3
-� L\RQODUÕQÕQ�

toplam iyonik büWoH�LoHULVLQGHNL�\�]GHVL�WRSODP��������RODUDN�KHVDSODQPÕúWÕU�� 
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Çizelge 4.4.   0HUVLQ�<D÷PXUODUÕQGD�gOo�OHQ�$Q\RQ�YH�.DW\RQODUÕQ�7RSODP�ø\onik 

                      Bütçeye�.DWNÕ�2UDQODUÕ 
 

ø\RQ 'HULúLP��µµeq/L) ø\RQ�∑∑ø\RQ Katyon/∑∑Katyon  Anyon/∑∑Anyon 

Ca2+ 171.60 35.3 54.7  

Cl- 72.42 14.9  42.0 

SO4
2- 73.19 15.0  42.4 

NH4
+ 61.41 12.6 19.6  

Na+ 41.73 8.6 13.3  

Mg2+ 33.72 6.9 10.7  

NO3
- 26.93 5.5  15.6 

K+ 4.78 1.0 1.5  

H+ 0.65 0.1 0.2   

  

 

�������ø\RQ�'HQJHVL 
 

$Q\RQODUÕQ� WRSODP� GHULúLPLQLQ�� NDW\RQODUÕQ� WRSODP� GHULúLPLQH� RUDQÕ�
(∑anyon)/(∑NDW\RQ��DQDOL]OHULQ�HNVLNVL]�\DSÕOGÕ÷ÕQÕQ��|Oo�POHULQ�WDP�ROGX÷XQXQ�ELU�
J|VWHUJHVLGLU�� � � 7HPHO� DQ\RQ� YH� NDW\RQODUÕQ� WDPDPÕQÕQ� |Oo�OG�÷�� GXUXPGD� EX�
RUDQÕQ�����oÕNPDVÕ�JHUHNLU�� � ����GH÷HULQGHQ�RODQ� VDSPDODU� LVH�ED]Õ� WHPHO� L\RQODUÕQ�
|Oo�OPHPLú� ROGX÷XQXQ� \D� GD� W�P� L\RQODUÕQ� |Oo�OG�÷�� GXUXPGD� DQDOL]OHULQ� KDWDOÕ�
\DSÕOGÕ÷ÕQÕQ� ELU� J|VWHUJHVLGLU�� � 0HUVLQ� \D÷PXUODUÕQGD� |Oo�OHQ� WRSODP� NDW\RQ�
GHULúLPOHUL� �&D2+, Mg2+, Na+, K+, NH4

+ ve H+�� WRSODP�DQ\RQ�GHULúLPOHULQH� �624
2-, 

NO3
- ve Cl-��NDUúÕ�JUDIL÷H�JHoLULOPLú�YH�ùHNLO���7’de�VXQXOPXúWXU�� 
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         ùHNLO���7.  �0HUVLQ�\D÷PXUODUÕQGD�|Oo�OHQ�WRSODP�DQ\RQ�GHULúLPOerinin  

                           toplam katyon GHULúLPOHULQH�J|UH�GD÷ÕOÕPÕ 
 

0HUVLQ� \D÷PXUODUÕ� LoLQ� EXOXQDn (∑anyon)/(∑NDW\RQ�� RUDQÕ� KDFLP� D÷ÕUOÕNOÕ�
ortalamalar cinsinden 0.54’W�U�� � $ULWPHWLN� RUWDODPDODU� FLQVLQGHQ� EX� GH÷HU� ����� ± 

����� RODUDN� KHVDSODQPÕúWÕU�� � 3DUDPHWUHOHU� DUDVÕQGDNL� NRUHODV\RQ� NDWVD\ÕVÕ� LVH� 5�  �
�����RODUDN�EXOXQPXúWXU���%X�RUDQÕQ�����GH÷HULQLQ�ROGXNoD�DOWÕQGD�oÕNPDVÕ�DQDOL]OHUH�
GDKLO�HGLOPH\HQ� WHPHO�ELU�DQ\RQ�GDKD�EXOXQGX÷XQX� �J|VWHUPHNWHGLU�� �(NVLN�DQ\RQ�
LoLQ� LNL� RODVÕOÕN� V|]� NRQXVXGXU�� � %XQODUGDQ� ELULQFLVL�� IRUPDW�� DVHWDW� JLEL� RUJDQLN�
anyonlar, ikincisi ise bikarbonat anyonudur.  Literatürde özellikle ekvatoral bölge 

JLEL� WURSLN� DODQODUGD� RUJDQLN�DQ\RQODUÕQ� WRSODP�DQ\RQ�N�WOHVLQH� RODQ�NDWNÕVÕQÕQ���
��¶ODUD�NDGDU�oÕNDELOGL÷L�>43@��DQFDN�RUWD�HQOHPOHUGH�EX�DQ\RQODUÕQ�NDWNÕVÕQÕQ�LKPDO�
HGLOHELOLU�G�]H\OHUGH�ROGX÷X�ELOGLULOPLúWLU�>�4].  Mersin’in içiQGH�\HU�DOGÕ÷Õ�.LOLN\D�
EDVHQL�NDONHU�ND\DoODUOD�NDSOÕ�ROGX÷XQGDQ�DWPRVIHUGH�PHYFXW�RODQ�DHURVRO�NDOVLWLQ�
çözünmesinden kaynaklanan bikarbonat anyonunun, ölçümlerimizde eksik olan 

DQ\RQ�ROGX÷X�VRQXFXQD�YDUÕODELOLU���%X�DQ\RQX�GR÷UXGDQ�|OoHQ�KHUKDQJL�ELU�\|Qtem 

ROPDGÕ÷ÕQGDQ� ELNDUERQDW� GHULúLPLQL�� S+� YH� EX� DQ\RQ� DUDVÕQGDNL� WHRULN� LOLúNLGHQ�
\DUDUODQDUDN� KHVDSODPDN� RODVÕGÕU�� %LNDUERQDW� DQ\RQX�� \D÷PXU� VX\XQXQ� S+� !� ����
ROGX÷X� GXUXPGD� DQ\RQ� GHQJHVLQL� E�\�N� RUDQGD� HWNLOHPHNWH� S+� �� ���� ROGX÷X�
GXUXPGD� LVH� GHULúLPL� LKPal edilebilir düzeylere inmektedir [45].  Mersin 

\D÷PXUODUÕQÕQ�KDFLP�D÷ÕUOÕNOÕ�S+�RUWDODPDVÕ���79�ROGX÷XQGDQ�ELNDUERQDW�GHULúLPLQLQ�
ROGXNoD�\�NVHN�EXOXQDFD÷Õ�VRQXFX�oÕNDUÕODELOLU���*LULú�E|O�P�QGH�YHULOHQ� 
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[HCO3
-]   =   Ka1 . KH . pCO2   /   [H

+]                                                         (4.2) 

 

HúLWOL÷L� LOH� |Oo�OHQ� S+� GH÷HUOHULQGHQ� KHVDSODQDQ� ELNDUERQDW� DQ\RQODUÕQÕQ� KDFLP�
D÷ÕUOÕNOÕ�RUWDODPD�GH÷HUL��������± 0.015 µeq L-1�RODUDN�EXOXQXU�� �%X�GH÷HU�|Oo�OHQ�
DQ\RQODUÕQ�WRSODP�GHULúLPLQH���������µeq�/��HúGH÷HUGLU�YH�EX�GHULúLP�L\RQ�GHQJHVL�
KHVDEÕQD� GDKLO� HGLOLUVH� KDFLP� D÷ÕUOÕNOÕ� RUWDODPDODU� WHPHOLQGH� �∑anyon)/(∑katyon) 

RUDQÕ������RODUDN�EXOXQXU���$ULWPHWLN�RUWDODPDODU�WHPHOLQGH�LVH�EX�RUDQ������± 0.76 

GH÷HULQGHGLU�� 
 

�������ø\RQ�'HULúLPOHULQH�)DUNOÕ�.D\QDNODUÕQ�.DWNÕVÕ�-�ø\RQLN�2UDQODU 
 

0HUVLQ� \D÷PXUODUÕQGD� |Oo�OHQ� L\RQ� GHULúLPOHULQH� GHQL]GHQ� YH� GL÷HU�
ND\QDNODUGDQ� �WRSUDN�� DQWURSRMHQLN� YH� WDQÕPODQPDPÕú� GR÷DO� ND\QDNODU�� NDWNÕODUÕ�
KHVDSOD\DELOPHN�LoLQ�EX�L\RQODUÕQ�GHQL]�WX]X�LoLQGHNL�RUDQODUÕQGDQ�YH�]HQJLQOHúPH�
faktörlerinden (Enrichment Factors-()�� \DUDUODQÕOPÕúWÕU�� � %X� KHVDSODPDODUGD�
\D÷PXU� VX\XQGD� |Oo�OHQ� W�P� VRG\XPXQ� GHQL]GHQ� ND\QDNODQGÕ÷Õ� YDUVD\ÕODUDN�
VRG\XP�UHIHUDQV�HOHPHQW�RODUDN�NXOODQÕOPÕúWÕU���<D÷PXU�VXODUÕQGD�|Oo�OHQ�L\RQODUÕQ�
deniz tuzundan kaynaklanmayan (Xnss�� IUDNVL\RQODUÕQÕ� KHVDSOD\DELOPHN� LoLQ�
DúD÷ÕGDNL�HúLWOLNWHQ�\DUDUODQÕOPÕúWÕU� 
 

Xnss   =   X\D÷PXU   -  [(Na\D÷PXU) *  (X/Na)denizsuyu]                                       (4.3) 

 

Deniz suyundaki iyonik oranlar için ise, 1982’de deniz suyu için verilen 

RUWDODPD� L\RQ� GHULúLPOHULQGHQ� \DUDUODQÕOPÕúWÕU� >��@�� � 0HUVLQ� \D÷PXUODUÕQGD�
KHVDSODQDQ� L\RQ� RUDQODUÕ�� GHQL]� VX\XQGDNL� RUDQODUOD� NDUúÕODúWÕUPDOÕ� RODUDN� dL]HOJH�
���¶WH�VXQXOPXúWXU� 
 

 

 

 

 

 



 41 

Çizelge 4.5.   �0HUVLQ�\D÷PXUODUÕ�LoLQ�KHVDSODQDQ�Lyonik�RUDQODUÕQ�GHQL] 
                       suyundaki RUDQODUOD��NDUúÕODúWÕUÕOPDVÕ [46]. 

 

Oran Deniz suyu <D÷PXU�VX\X 

Cl-/Na+ 1.17 1.65 

SO4
2-/Na+ 0.12 1.64 

Ca2+/Na+  0.043 3.89 

Mg2+/Na+         0.23 0.78 

K+/Na+  0.021 0.10 

 

 

0HUVLQ�\D÷PXUODUÕQGD�KHVDSODQan iyonik oranlar deniz suyundaki oranlardan 

GDKD� \�NVHN� EXOXQPXúWXU�� � %X� GD� \D÷PXU� VX\XQGD� o|]�QHQ� L\RQ� GHULúLPOHULQH�
WRSUDN�YH�DQWURSRMHQLN�ND\QDNODU�JLEL�EDúND�ND\QDNODUGDQ�IDUNOÕ�GHUHFHOHUGH�NDWNÕODU�
ROGX÷XQXQ�J|VWHUJHVLGLU�� 
 

      Çizelge 4.6.   Deniz (Sea-Salt-SS) YH�GL÷HU�ND\QDNODUGDQ��Non-Sea-Salt-NSS) 

                             iyon E�WoHVLQH�RODQ�NDWNÕ�RUDQODUÕ� 
  

ø\RQ SS (%) NSS (%) 2ODVÕ�GL÷HU�ND\QDN 

Cl- 80 20 Antropojenik 

SO4
2- 8 92 Antropojenik, toprak 

Ca2+ 1 99 Toprak, çimento 

Mg2+ 30 70 Toprak, bitkiler 

K+ 21 79 Toprak, bitkiler 

 

       

                        4.6.4. ZeQJLQOHúPH�)DNW|UOHUL� 
 

$WPRVIHUGHNL�L\RQODUÕQ�ND\QDNODUÕ�KDNNÕQGD�QLWHO�ELOJL�HGLQHELOPHN�DPDFÕ�LOH�
NXOODQÕODQ�\|QWHPOHUGHQ�ELULVL�)DNW|U�$QDOL]L��GL÷HUL� LVH�=HQJLQOHúme Faktörleridir. 

=HQJLQOHúPH�)DNW|UOHUL;�|Oo�OHQ�L\RQODUÕQ�\HUNDEX÷XQD�\D�GD�GHQL]VHO�ND\QDNODUÕQD�
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RUDQOD� \D÷PXU� VX\X� \D� GD� DHURVRO� LoLQGH� QH� |Oo�GH� ]HQJLQOHúWL÷LQL� \D� GD�
IDNLUOHúWL÷LQL�J|VWHUHQ�GH÷HUOHUGLU�>�7, 48@���øON�NH]�=ROOHU�YH�DUNDGDúODUÕ�WDUDIÕQdan 

DWPRVIHULN�oDOÕúPDODUGD�NXOODQÕODQ�YH�oLIW�QRUPDOL]DV\RQ�WHNQL÷LQLQ�X\JXODQGÕ÷Õ�EX�
KHVDSODPD�DúD÷ÕGDNL�IRUP�OOHUOH�LIDGH�HGLOPLúWLU�>�9@���(÷HU�ELU�L\RQXQ�\D÷PXU�VX\X�
LoLQGHNL�GHULúLPL�� WDPDPHQ�KDYDGDNL�GHQL]� WX]XQGDQ�ND\QDNODQÕ\RUVD�EX� L\RQ� LoLQ�
EFdeniz� GH÷HUL� ���� RODFDNWÕU�� ���� GH÷HULQLQ� �]HULQGH� EXOXQDQ� GH÷HUOHU� IDUNOÕ�
ND\QDNODUÕQ� NDWNÕVÕ� VRQXFXQGD� R� L\RQXQ� GHQL]� VX\XQD� J|UH� ]HQJLQOHúWL÷LQL� LIDGH�
eder.  

 

EF\HUNDEX÷X = (x/Al)\D÷PXU / (x/Al)\HUNDEX÷X��������������������������������������������������                               (4.4)    

 

EFdeniz = (x/Na)\D÷PXU / (x/Na)deniz                                                                                                (4.5) 

 

0HUVLQ�\D÷PXUODUÕQGD�|Oo�OHQ�L\RQODUÕQ�� �UHIHUDQV�HOHPHQW�RODUDN�NXOODQÕODQ�
ve WDPDPHQ� GHQL]GHQ� ND\QDNODQGÕ÷Õ� YDUVD\ÕODQ� VRG\XPD� J|UH� ]HQJLQOHúPH�
faktörleri Çizelge 4.7’de�VXQXOPXúWXU� 
 

  Çizelge 4.7.   0HUVLQ�\D÷PXUODUÕQGD�|Oo�OHQ�L\RQODUÕQ�GHQL]�VX\XQD�J|UH 
                                  ]HQJLQOHúPH�IDNW|UOHUL��()deniz) 

 

  ø\RQ   EFdeniz 

   Cl-     1.4 

   SO4
2-   13.7 

   Ca2+   90.5 

   Mg2+     3.4 

    K+     4.8 

 

Denizsel kaynaklara göre en fazla zenginleúHQ�L\RQODU�VÕUDVÕ�LOH�NDOVL\XP ve 

V�OIDW� ROXS� NORU�U� L\RQX� KHUKDQJL� ELU� ]HQJLQOHúPH\H� X÷UDPDPÕúWÕU�� � 3RWDV\XP� YH�
magnez\XPXQ�LVH�NDUDVDO�ND\QDNODUGDQ�RODQ�NDWNÕODU�QHWLFHVLQGH�GHQL]�VX\XQD�J|UH�
RUWD�GHUHFHGH�]HQJLQOHúWL÷L�V|\OHQHELOLU� 
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�������1|WUDOOHúPH�)DNW|UOHUL 
  

<D÷PXU� VXODUÕQGD� QLWUDW� �������µeq/L) ve deniz tuzundan kaynaklanmayan 

(nss) sülfat (64.91 µHT�/�� GHULúLPOHULQLQ� WDPDPÕ� VHUEHVW� DVLW� IRUPXQGD�EXOXQVD\GÕ�
EX�LNL�L\RQD�DLW�WRSODP�KDFLP�D÷ÕUOÕNOÕ�RUWDODPD�RODQ�������µeqL-1¶OÕN�GHULúLP�������
OÕN� ELU� S+� GH÷HULQH� NDUúÕ� JHOHFHNWL�� � 2\VD� RUWDODPD� S+� ����¶GXU� YH� EX� GH÷HU�
KHVDSODQDQ�����¶OÕN�S+�GH÷HULQGHQ������S+�ELULPL daha yüksektir. Bu sonuç Mersin 

\D÷PXUODUÕQGDNL� DVLWOL÷LQ�E�\�N�|Oo�GH�Q|WUOHúWLULOGL÷LQL�J|VWHUPHNWHGLU�� �Nitrat ve 

nss-V�OIDWÕQ� WRSODP� RUWDODPD� GHULúLPOHUL� LOH� ++� L\RQODUÕQÕQ� RUWDODPD� GHULúLPL�
DUDVÕQGDNL�IDUNWDQ�DVLWOL÷LQ���������RUDQÕQGD�Q|WUOHúWLULOGL÷L�VRQXFXQD�YDUÕOPDNWDGÕU�� 
 

Ca2+, Mg2+, K+ ve NH4
+� L\RQODUÕQÕQ� DVLWOL÷LQ� Q|WUOHúWLULOPHVLQH� QH� |Oo�GH�

NDWNÕGD� EXOXQGX÷XQX� DQOD\DELOPHN�DPDFÕ� LOH� KHU� NDW\RQ� LoLQ�1|WUDOOHúPH�)DNW|U��
�1)��KHVDSODQPÕúWÕU� 
 

NFCa = Ca2+ / (NO3
- + SO4

2-)                                                                      (4.6) 

 

NFNH4 = NH4
+ / (NO3

- + SO4
2-)                                                                  (4.7) 

 

NFMg = Mg2+ / (NO3
- + SO4

2-)                                                                    (4.8) 

 

 NFK = K+ / (NO3
- + SO4

2-)                                                                         (4.9) 

 

+DFLP� D÷ÕUOÕNOÕ� RUWDODPD� GHULúLPOHU� WHPHOLQGH� &D2+, NH4
+, Mg2+ ve K+ 

L\RQODUÕ�LoLQ�EXOXQDQ�1)�GH÷HUOHUL�VÕUDVÕ�LOH�������������������YH������úHNOLQGedir.  Bu 

VRQXo��0HUVLQ�\D÷PXUODUÕQGDNL�DVLWOL÷LQ�Q|WUOHúPHVLQGH�URO�R\QD\DQ�WHPHO�IDNW|U�Q�
\D÷PXU�VXODUÕQÕQ�&D2+�LoHUL÷L�ROGX÷XQX�J|VWHUPHNWHGLU���øNLQFL�HWNLQ�ED]LN�NDW\RQ�LVH�
GR÷DO�YH�DQWURSRMHQLN�ND\QDNODUGDQ�DWPRVIHUH�VDOÕQDQ�DPRQ\XP�L\RQXGXU�� 
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4.���ø<21�'(5øùø0/(5ø1ø1�=$0$1$�%$ö/,�'(öøùø0ø� 
 

       4.7.1. Zaman Serileri 

  

<D÷PXU� VXODUÕQGD� |Oo�OHQ� L\RQ� GHULúLPOHUL� ELU� GL]L� IDNW|UH� ED÷OÕ� RODUDN�
GH÷LúNHQOLN�J|VWHULU���%X�IDNW|UOHU�EDúWD��\D÷Õú�PLNWDUÕ��U�]JDU�KÕ]Õ ve yönü, bölgeyi 

HWNLVL� DOWÕQD� DODQ� KDYD� N�WOHOHULQLQ� V�S�UG�÷�� \RO� JLEL� PHWHRURORMLN� SDUDPHWUHOHU�
ROPDN��]HUH�EX�ELOHúHQOHULQ�GR÷DO�YH�DQWURSRMHQLN�ND\QDN�úLGGHWOHUL�LOH�\D÷Õú�|QFHVL�
DWPRVIHUGHNL� GHULúLPOHUL�� \D÷PXU� VX\XQXQ� S+¶Õ� YH� EX� ELOHúHQOHULQ� R� RUWDPGDNL�
çözünürlük dereFHOHUL� úHNOLQGH� VÕUDODQDELOLU�� � %�W�Q� EX� IDNW|UOHUH� ED÷OÕ� RODUDN�
\D÷PXU�VX\XQGD�|Oo�OHQ� L\RQ�GHULúLPOHUL��PHYVLPVHO�YH�J�QO�N�WHPHOGH�KDWWD�D\QÕ�
\D÷Õú� ROD\Õ� LoLQGH� ELOH� GH÷LúNHQOLN� J|VWHULU�� � 'ROD\ÕVÕ� LOH� OLWHUDW�UGH� YHULOHQ� \ÕOOÕN�
RUWDODPD� GHULúLPOHU�� W�P� EX� IDNW|UOHUL� LoHUPHPHVL� DoÕVÕQGDQ� ID]OD� ELU� DQODP�
WDúÕPDPDNWDGÕU��+HU�\D÷PXU�ROD\Õ�IDUNOÕ�NRúXOODUGD�JHOLúWL÷LQGHQ�|Oo�OHQ�GHULúLPOHU�
GH� R� ROD\D� |]J�� VRQXoODUGÕU�� � %X� QHGHQOH� YHULOHULQ� WHN� WHN� LQFHOHQPHVL��
GH÷HUOHQGLUPH� VÕUDVÕQGD� \D÷Õú� ROD\Õ� HVQDVÕQGDNL� PHWHRURORMLN� IDNtörlerin de göz 

|Q�QGH� WXWXOPDVÕ�JHUHNLU�� �%X�DPDoOD�EX�E|O�PGH�KHU�\D÷PXU�|UQH÷L� LoLQ�|Oo�OHQ�
GHULúLPOHU� ]DPDQ� VHULVL� úHNOLQGH� JUDIL÷H� JHoLULOHUHN� ùHNLO� ��8.a,b,c,d,e,f,g,h’de 

VXQXOPXúWXU� 
 

 



 
45 

02.04.200416.05.2004
20.11.2004

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

26.12.2003

04.01.2004

07.01.2004

17.01.2004

27.01.2004

13.02.2004

05.03.2004

21.04.2004

30.04.2004

06.09.2004

09.11.2004

20.11.2004

26.11.2004

23.12.2004

Z
am

an

Ca2+�'HULúLPL���HT�/-)
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ùHNLO���8 �E��0HUVLQ�\D÷PXUODUÕQGD�|Oo�OHQ�V�OIDW�L\RQX�]DPDQ�VHULVL 
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ùHNLO���8�F��0HUVLQ�\D÷PXUODUÕQGD�|Oo�OHQ�NORU�U�L\RQX�]DPDQ�VHULVL 
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ùHNLO���8�G��0HUVLQ�\D÷PXUODUÕQGD�|Oo�OHQ�DPRQ\XP�L\RQX�]DPDQ�VHULVL 
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ùHNLO���8�H��0HUVLQ�\D÷PXUODUÕQGD�|Oo�OHQ�VRG\XP�L\RQX�]DPDQ�VHULVL 
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ùHNLO���8�I��0HUVLQ�\D÷PXUODUÕQGD�|Oo�OHQ�PDJnezyum
 iyonu zam

an serisi 
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ùHNLO���8�J��0HUVLQ�\D÷PXUODUÕQGD�|Oo�OHQ�QLWUDW�L\RQX�]DPDQ�VHULVL 
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ùHNLO���8�K��0HUVLQ�\D÷PXUODUÕQGD�|Oo�OHQ�SRWDV\XP�L\RQX�]DPDQ�VHULVL 
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�������$\OÕN�2UWDODPDODU 
 

0HUVLQ� \D÷PXUODUÕ� LoLQ� D\OÕN� KDFLP� D÷ÕUOÕNOÕ� RUWDODPDODU� KHVDSODQPÕú� YH�
VWDQGDUW� VDSPD� VÕQÕUODUÕ� LoHUiVLQGH� GH÷HUOHULQ� ELUELUOHULQGHQ� |QHPOL� GHUHFHGH� IDUNOÕ�
ROPDGÕ÷Õ�J|U�OP�úW�U�� �%XQD�J|UH�|]HOOLNOH�V�OIDW,�QLWUDW�YH�DPRQ\XP�L\RQODUÕ� LoLQ�
Mersin atmosferiQH� NDWNÕGD� EXOXQDQ� DQWURSRMHQLN� ND\QDNODUÕQ� úLGGHWLQGH� ]DPDQD�
J|UH�EHOLUJLQ�ELU� IDUNOÕOÕN� WHVSLW�HGLOHPHPLúWLU�� �'HULúLPOHUL�NRQWURO�HGHQ�HQ�|QHPOL�
IDNW|UOHULQ�\D÷PXU�PLNWDUÕ� LOH�.X]H\�$IULND¶GDQ�GDUEHOHU� úHNOLQGH�E|OJH\H� WDúÕQDQ�
PLQHUDO� WR]� ROGX÷X� J|U�OPHNWHGLU�� � ùHNLO� ��9.a,b ve c’de antropojenik iyonlardan 

VÕUDVÕ�LOH�V�OIDW��QLWUDW�YH�DPRQ\XP�L\RQODUÕQÕQ�D\OÕN�RUWDODPD�GHULúLPOHUL�D\OÕN�\D÷Õú�
PLNWDUÕ�LOH�ELUOLNWH�JUDIL÷H�JHoLULOHUHN�VXQXOPXúWXU�� 
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�������ùHNLO���9.a.  Mersin \D÷PXUODUÕQGD�V�OIDW�L\RQX�D\OÕN�RUWDODPDODUÕQÕQ 

                           ]DPDQVDO�GH÷LúLPL� 
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��������ùHNLO���9.b.  0HUVLQ�\D÷PXUODUÕQGD�QLWUDW�L\RQX�D\OÕN�RUWDODPDODUÕQÕQ 

                            ]DPDQVDO�GH÷LúLPL� 
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��ùHNLO���9.c.   0HUVLQ�\D÷PXUODUÕQGD�DPRQ\XP�L\RQX�D\OÕN�RUWDODPDODUÕQÕQ� 
                       ]DPDQVDO�GH÷LúLPL� 

 

ùHNLO� ��9¶GD� VXQXODQ� L\RQODUÕQ� �o�� GH� EHQ]HU� ELU� GH÷LúLP� VHUJLOHPHNWHGLU��
6�OIDW� LoLQ� HQ� \�NVHN� GHULúLPOHU� 0DUW� YH� 0D\ÕV� D\ODUÕQGD� |Oo�O�UNHQ� QLWUDW� YH�
DPRQ\XP� LoLQ� HQ� \�NVHN� GH÷HUOHU�0DUW� YH� (NLP� D\ODUÕQD� DLWWLU�� � 'HULúLPOHULQ� EX�
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D\ODUGD�\�NVHOPHVLQLQ�EDúOÕFD�QHGHQL�HQ�G�ú�N�\D÷Õú�PLNWDUODUÕQÕQ�EX�D\ODUGD��0DUW��
����PP��0D\ÕV������PP��(NLP�������PP��JHUoHNOHúPLú�ROPDVÕGÕU� 

 

�����ø<21�'(5øùø0/(5ø1ø1�<(5(�%$ö/,�'(öøùø0ø� 
 

0HUVLQ�\D÷PXUODUÕQGDNL�L\RQ�GHULúLPOHULQLQ�\HUH�ED÷OÕ�GH÷LúLPLQL�LQFHOHPHN�
DPDFÕ�LOH�G|UW�IDUNOÕ�LVWDV\RQGDQ�|UQHNOHPH�\DSÕOPÕú�YH�KHU�ELU�LVWDV\RQD�DLW�KDFLP�
D÷ÕUOÕNOÕ� RUWDODPDODU� KHVDSODQDUDN� dL]HOJH 4.8¶GH� NDUúÕODúWÕUPDOÕ� ELU� úHNLOGH�
VXQXOPXúWXU�� � $\QÕ� \D÷Õú� ROD\ODUÕ� LoLQ� 0HUVLQ¶LQ� IDUNOÕ� E|OJHOHULQGHQ� WRSODQDQ�
\D÷PXU�|UQHNOHULQLQ�L\RQ�GHULúLPOHUL�DUDVÕQGD�|QHPOL�IDUNOÕOÕNODU�J|]OHQPHNWHGLU� 
 

         Çizelge 4.8.  Mersin’de dört istasyondan toplanan�\D÷PXU�|UQHNOHULQGH�|Oo�OHQ 

                              L\RQODUÕQ�KDFLP�D÷ÕUOÕNOÕ�RUWDODPDODUÕ��µeq L-1).  Parantez içindeki  

                              GH÷HUOHU�|UQHN�VD\ÕVÕQÕ�EHOLUWPHNWHGLU���øOHWNHQOLN�GH÷HUOHULQLQ� 
                              gHRPHWULN�RUWDODPDODUÕ�µS cm-1  FLQVLQGHQ�VXQXOPXúWXU� 
 

Parametre 
øVW���
(42) 

øVW���
(53) 

øVW���
(32) 

øVW���
(30) 

Genel 
(157) 

pH 6.64 6.75 6.82 6.95 6.79 

øOHWNHQOLN 31.4±3.7 38.7±3.3 49.3±3.7 45.4±3.5 39.7±3.5 

Cl- 58.41 81.04 85.11 73.70 72.42 

NO3
- 23.12 32.44 25.67 31.28 26.93 

SO4
2- 66.28 78.52 74.80 78.35 73.19 

NH4
+  45.65 60.90 69.08 172.54 61.41 

Na+    50.67 31.18 51.09 49.42 41.73 

K+ 7.05 3.52 5.08 5.08 4.78 

Ca2+ 193.42 121.74 204.09 244.64 171.60 

Mg2+ 140.60 36.32 21.79 30.84 33.72 

H+ 0.51 0.51 0.90 0.59 0.65 
 

  

(Q�\�NVHN�L\RQ�GHULúLPOHUL�NHQW�PHUNH]LQGH�\HU�DODQ����YH����LVWDV\RQODUD�DLW�
|UQHNOHUGH�|Oo�OP�úW�U�� �.HQWLQ�VDQD\L�E|OJHVLQH�GDKD�\DNÕQ�RODQ�EX� LVWDV\RQODUGD�
Q�IXV�YH�WUDILN�\R÷XQOX÷X�ROGXNoD�\�NVHNWLU���(N�RODUDN��|UQHNOHPH�G|QHPL�ER\unca 
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EX� LVWDV\RQODUD� G�úHQ� \D÷Õú� PLNWDUÕ� �� YH� �� 1R¶OX� LVWDV\RQODUD� G�úHQ� \D÷Õú�
PLNWDUÕQGDQ� GDKD� G�ú�NW�U� �VÕUDVÕ� LOH� ����� ����� ����� ���� PP��� � (Q� G�ú�N� L\RQ�
GHULúLPOHUL�� NHQWLQ� \HUOHúLP� E|OJHVLQLQ� GÕúÕQGD� \HU� DODQ� ��� LVWDV\RQD� DLWWLU�� � %X�
istasyonda insan fDDOL\HWOHULQLQ� D]�� \D÷DQ� \D÷PXU� PLNWDUÕQÕQ� LVH� ID]OD� ROXúX� L\RQ�
GHULúLPOHULQLQ�VH\UHOPHVLQH�QHGHQ�ROPXúWXU�� 
 

4.9.   6218d/$5,1�/ø7(5$7h5'(.ø�'(ö(5/(5/(�    
         .$5ù,/$ù7,5,/0$6, 

 

$VLW� \D÷PXUODUÕ� NRQXVXQXQ� J�QFHOOHúPHVLQL� WDNLEHQ� G�Q\DQÕQ� oHúLWOL�
bölgHOHULQGH�EX�NRQX� LOH� LOJLOL�VD\ÕVÕ]�oDOÕúPD�\�U�W�OP�ú�YH�\�U�W�OPHNWHGLU�� �%X�
NRQXGD�EXOXQDELOHFHN�OLWHUDW�U�VD\ÕVÕ�ROGXNoD�ID]OD�ROGX÷XQGDQ�EX�WH]�oDOÕúPDVÕQGDQ�
HOGH� HGLOHQ� YHULOHUL� NÕ\DVODPDN� DPDFÕ� LOH� GDKD� ]L\DGH� �ONHPL]GH� YH� \DNÕQ� NRPúX�
ülkelerde, özeOOLNOH� GH� \DNÕQ� ]DPDQODUGD� JHUoHNOHúWLULOHQ� oDOÕúPDODU� VHoLOPLú� YH�
VRQXoODU�dL]HOJH����¶GD�VXQXOPXúWXU���.DUúÕODúWÕUPDGD�LVH�S+��DQWURSRMHQLN�W�UOHUGHQ�
V�OIDW��QLWUDW�YH�DPRQ\XP�LOH�NDUDVDO�ND\QDNOÕ�NDOVL\XP�L\RQODUÕQÕQ�KDFLP�D÷ÕUOÕNOÕ�
RUWDODPD�GHULúLPOHUL�NXOODQÕOPÕúWÕU��� 
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  Çizelge 4.9.    0HUVLQ�\D÷PXUODUÕQGD�|Oo�OHQ�S+�GH÷HUOHUL, sülfat, nitrat, kalsiyum 

                      ve amonyum�GHULúLPOHULQLQ�KDFLP�D÷ÕUOÕNOÕ�RUWDODPD�GH÷HUOHULQLQ� 
                          literatürGHNL�GH÷HUOHUOe kDUúÕODúWÕUÕOPDVÕ�  ø\RQ dHULúLPOHUi µmol L-1  

                           cinsinden vHULOPLúWLU� 
 

øVWDV\RQ Kaynak pH SO4
2- NO3

- Ca2+ NH4
+ 

Mersin %X�oDOÕúPD 6.79 36.60 26.93 85.8 61.41 

øVNHQGHUXQ [34] 7.1 353.0 40.3 250.0 - 

Ankara [32] 6.1 75.0 61.0 105 19.0 

Ankara [50] 4.2 26.6 35.5 57.4 66.7 

Menemen [31] 5.6 33.0 23.0 40.5 43.0 

øVWDQEXO [35] 6.2 242.3 124.0 90.0 150.0 

Atina [51] 5.4 50.0 23.6 68.5 21.9 

Selanik [52] 5.9 80.0 27.0 128.5 58.0 

Madrid [53] 6.5 126.0 45.0 195.0 44.0 

Irbid [54] 6.0 50.1 25.9 65.7 36.9 

Amman [55] 6.2 124.4 46.9 147.0 48.6 

Singapur [56] 4.2 41.7 22.3 8.0 19.1 

 

 

0HUVLQ�\D÷PXUODUÕQGD�EXOXQDQ�RUWDODPD�QLWUDW�GHULúLPL��$QNDUD�YH� øVWDQEXO�
LoLQ� UDSRU� HGLOHQ� GH÷HUOHUGHQ� ROGXNoD� G�ú�N�� $WLQD�� 6HODQLN�� hUG�Q-Irbid ve 

Singapur LoLQ�UDSRU�HGLOHQ�GH÷HUOHUH�LVH�ROGXNoD�\DNÕQGÕU���%HQ]HU�úHNLOGH��RUWDODPD�
V�OIDW� GHULúLPL� ø]PLU-0HQHPHQ� LoLQ� YHULOHQ� GH÷HU� GÕúÕQGD�dL]HOJH� ��9’da yer alan 

GL÷HU� W�P� úHKLUOHU� LoLQ� UDSRU� HGLOHQ� GH÷HUOHULQ� DOWÕQGDGÕU�� � $PRQ\XP� GHULúLPL� LVH�
nitrat ve sülfat L\RQODUÕ� LoLQ� J|]OHQHQ� GXUXPXQ� DNVLQH�� øVWDQEXO� GÕúÕQGD� GL÷HU� W�P�
úHKLUOHU�LoLQ�YHULOHQ�GH÷HUOHUGHQ�\�NVHN�EXOXQPXúWXU� 
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���6218d/$5�YH�g1(5ø/(5 

 

0HUVLQ¶GH� G|UW� D\UÕ� LVWDV\RQGDQ�� ELU� \ÕO� V�UH� ������� LOH� WRSODQDQ� \D÷PXU�
VXODUÕ�� JHQHO� NLP\DVDO� ELOHúLPL� EHOLUOHPHN� DPDFÕ� LOH� DQDOL]� HGLOPLúWLU�� � %X� DPDoOD�
\D÷PXU�VXODUÕQÕQ�S+�YH�LOHWNHQOLN�GH÷HUOHUL�|Oo�OP�ú�WHPHO�L\RQLN�ELOHúLPL�VDSWDPDN�
için kolorimetrik yöntemle amonyum analizi; HPLC ile sülfat, nitrat ve klorür 

analizi; ICP-AES ile sodyum, magnezyum, kalsiyum ve potasyum analizleri 

\DSÕOPÕúWÕU�� 
 

7�P�YHUL� VHWL� LoLQ� �WRSODP����� |UQHN�� KHVDSODQDQ� KDFLP� D÷ÕUOÕNOÕ� RUWDODPD�
S+�GH÷HUL� �������0HUVLQ�\D÷PXUODUÕQÕQ�DONDOL�NDUDNWHUGH�ROGX÷XQX�J|VWHUPHNWHGLU���
(Q� \�NVHN� LOHWNHQOLN� GH÷HUOHUL� PLQHUDO� WR]� LoHUL÷L� \�NVHN, NÕ]ÕO� \D÷PXU� olarak 

QLWHOHQGLULOHELOHQ� |UQHNOHUGH� |Oo�OP�úW�U�� � <D÷PXU� KDFPLQLQ� ID]OD� ROGX÷X�
|UQHNOHUGH�W�P�L\RQ�GHULúLPOHUL��VH\UHOPHQLQ�HWNLVL�LOH�ROGXNoD�G�ú�N�EXOXQPXú��HN�
RODUDN� DUGÕO� |UQHNOHPHOHULQ� \DSÕOGÕ÷Õ� \D÷Õú� ROD\ODUÕQGD� LNLQFL� \D� GD� �o�QF�� ROarak 

|UQHNOHQHQ� \D÷PXU� VXODUÕQÕQ� L\RQ� GHULúLPOHULQGH� GHUHFHOL� ELU� D]DOPD� ROGX÷X�
EHOLUOHQPLúWLU�� 

 

7HPHO� L\RQODUÕQ� RUWDODPD� GHULúLPOHUL�&D2+ > SO4
2í > Clí > NH4

+ > Na+ > 

Mg2+ > NO3
í > K+ > H+� VÕUDVÕQGD� EXOXQPXúWXU�� �7HPHOGH� WRSUDNWDQ� ND\QDNODQDQ�

kalsiyum kaW\RQX� LOH� GHQL]GHQ� ND\QDNODQDQ� NORU�U� DQ\RQXQXQ� WRSODP� GHULúLPL��
L\RQLN�E�WoHQLQ�����¶VLQGHQ� ID]ODVÕQÕ�ROXúWXUPDNWDGÕU�� �Antropojenik türler olarak 

GH÷HUOHQGLULOHQ�NH4
+, SO4

2- ve NO3
-� L\RQODUÕQÕQ� L\RQLN� E�WoH� LoHUisindeki yüzdesi 

toplam % 33.1  olarak hesaSODQPÕúWÕU�� � Bu da bir ölçüde Mersin atmosferinde 

DQWURSRMHQLN� ND\QDNODUGDQ� ]L\DGH� GR÷DO� ND\QDNODUÕQ� GDKD� HWNLQ� ROGX÷XQX�
göstermektedir.  Nitrat ve deniz tuzundan kaynaklanmayan nss-V�OIDWÕQ� WRSODP�
RUWDODPD�GHULúLPOHUL�LOH�++�L\RQODUÕQÕQ�RUWDODPD�GHULúLPL�DUDVÕQGDNL�IDUNWDQ�DVLWOL÷LQ�
�� ������ RUDQÕQGD� Q|WUOHúWLULOGL÷L� VRQXFXQD� YDUÕOPDNWDGÕU�� � %DúWD� &D2+ ve ikinci 

VÕUDGD�GD�1+4
+�L\RQODUÕ�DVLWOL÷LQ�Q|WUOHúPHVLQGHQ�VRUXPOXGXU�� 

 

0HUVLQ� \D÷PXUODUÕ� LoLQ� EXOXQDQ� �∑anyon)/(∑NDW\RQ�� RUDQÕ� KDFLP� D÷ÕUOÕNOÕ�
ortalamalar� FLQVLQGHQ� ����¶W�U�� � gOo�OHQ� S+� GH÷HUOHUL� NXOODQÕODUDN� KHVDSODQDQ�
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ELNDUERQDW� L\RQODUÕ� GD� DQ\RQ-NDW\RQ� GHQJHVLQH� GDKLO� HGLOLUVH� KDFLP� D÷ÕUOÕNOÕ�
ortalamalar temelinde (∑anyon)/(∑NDW\RQ�� RUDQÕ� ����� RODUDN� EXOXQXU�� � gOo�OHQ�
L\RQODUÕQ�GHQL]�VX\XQD�J|UH�]HQJLQOHúPH�IDNW|UOHUL��()deniz��KHVDSODQPÕú�YH�GHQL]VHO�
ND\QDNODUD�J|UH�HQ�ID]OD�]HQJLQOHúHQ�L\RQODUÕQ�VÕUDVÕ�LOH�NDOVL\XP�YH�V�OIDW�ROGX÷X��
NORU�U� L\RQXQXQ� LVH� KHUKDQJL� ELU� ]HQJLQOHúPH\H� X÷UDPDGÕ÷Õ� EHOLUOHQPLúWLU�� � $\QÕ�
\D÷Õú�ROD\ODUÕ�LoLQ�L\RQ�GHULúLPOHULQLQ�\HUH�ED÷OÕ�GH÷LúLPL�LQFHOHQGL÷LQGH�HQ�\�NVHN�
L\RQ�GHULúLPOHULQLQ�NHQW�PHUNH]LQGH�\HU�DODQ����YH���� LVWDV\RQODUD�DLW�|UQHNOHUH�DLW�
ROGX÷X� J|U�OPHNWHGLU�� �.HQWLQ� VDQD\L� E|OJHVLQH� GDKD� \DNÕQ� RODQ� EX� LVWDV\RQODUGD�
Q�IXV�YH�WUDILN�\R÷XQOX÷X�ROGXNoD�\�NVHNWLU�� 

 

6�OIDW� YH� QLWUDW� L\RQODUÕQÕQ� \D÷PXU� VXODUÕQÕQ� DVLWOL÷LQH� RODQ� ED÷ÕO� NDWNÕODUÕ�
VÕUDVÕ� LOH������YH������RODUDN�KHVDSODQPÕúWÕU�� �$QWURSRMHQLN� W�UOHU� RODQ�624

2í ve 

NO3
í� L\RQODUÕQÕQ� RUWDODPD� GHULúLPOHUL� OLWHUDW�UGHNL� GH÷HUOHUOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD�

Mersin kenti� DWPRVIHULQLQ�EX�NLUOHWLFLOHUOH� DúÕUÕ� \�NO��ROPDGÕ÷Õ�YH�0HUVLQ¶GH�FLGGL�
ER\XWODUGD�ELU�KDYD�NLUOLOL÷L�SUREOHPL�EXOXQPDGÕ÷Õ�VRQXFXQD�YDUPDN�RODVÕGÕU� 

 

%X� oDOÕúPD� EDúODQJÕFÕQGD� |UQHNOHPH� LoLQ� VHoLOHQ� G|UW� LVWDV\RQD� HN� RODUDN�
Mersin’in sanayi bölgesinin içindH��$7$ù�\DNÕQODUÕQGD��HN�ELU�LVWDV\RQ�EHOLUOHQPLú�
DQFDN� XODúÕP� J�oO�÷�� YH� SHUVRQHO� \HWHUVL]OL÷L� QHGHQL� LOH� ��� LVWDV\RQGDQ� V�UHNOL�
|UQHNOHPH�\DSÕODPDPÕúWÕU���0HUVLQ�\D÷PXUODUÕQÕQ�NLP\DVDO�ELOHúLPL�NRQXVXQGD�GDKD�
QHW�YH�D\UÕQWÕOÕ�ELOJL�HGLQHELOPHN�LoLQ�VDQD\L�E|OJHVLQGHQ�GH�|UQHNOHPH�\DSÕOPDOÕ�YH�
\HUHO�RODUDN�E|OJHGHNL�VDQD\L�NXUXOXúODUÕQGDQ�RODQ�HPLV\RQODUÕQ�KDYD�NLUOLOL÷LQH�QH�
|Oo�GH�NDWNÕGD�EXOXQGX÷X�EHOLUOHQPHOLGLU�� �%X�oDOÕúPDGD�|Oo�OHQ� W�P�SDUDPHWUHOHU�
NRQYDQVL\RQHO�ELOHúHQOHUGLU���%X�ELOHúHQOHUH�HN�RODrak antropojenik eser elementlerin 

YH�RUJDQLN�ED]Õ�ELOHúHQOHULQ�GH�|Oo�OPHVL�JHUHNPHNWHGLU�� 
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