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CO2+@A@ABA+CD+EDFGHIBIJK+LDEMNO+(PHMB+'DQMRMPHMQMLM+Önleme "BISKLI+&IJKH+/@PM+/EDNO

1. Karbondioksit tutum  ve dep!"#$#%&'( karbondioksit)*( +*,-%./),+*( 0+( +*+/1)2+( )")34)*(

4#2*#4"#/,#*(#"&*#/#4( ,+5!( 67"8+%)*+( .#3&$#( 0+( #.$!%9+/,+*( :;:*( 0#,+,+( #2&/$#( )3"+$)*)(

)<+/+*(6)/(:28:"#$#,&/=(>:(/#5!/'(KTD( )3"+$)*)(#.$!%9+/,+(%+/#(8#;&*&*(4!*%#*./#%2!*:*:(

#;#".&?&(27*,+4)(+.4)"+/inden bahsetmektedir. 

'MQDN+ ITIH@BI+ UVL@DBHDNM+ DLDNWM+ CDNMBHMHMQMLML+ IN@@KNKHBIJKX+ EYRYP+ PINZGL+ M[DNMPHM+

UIPK@HINI+ \D[MRX+ LYPHDDN+ DLDNWMX+ UDLMHDLDZMHMN+ DLDNWM+ CD+ PINZGLEMGPJM@JMT+ JDNI+ \ITK+ DBMJUGLAL+

indirgenmesi gibi seçenekleri içerir. KTD yöntemi, maliUD@M+ EYRYNYSY+ CD+ JDNI+ \ITK+

DBMJUGLALAL+ITIHBIJKLEI+DJLDPHMQM+IN@@KNKSK+ZMN+ICIL@IWI+JI]MF@MN>+KTD+AU\AHIBIJK+@DPLGHGWMP+

BI@YNM@DX+BIHMUD@X+ @YB+FG@ILJMUDHX+EIQK@KB+CD+\DHMRBDP@D+GHIL+YHPDHDND+ @DPLGHGWM+ @NILJ^DNM+ MHD+

teknolojiyi uygulama kapasiteleri, regülatör yönleri, çevresel soruLHINK+ CD+ PIBA+ IH\KJKLI+

EIUILKN;$VHYB+_>_>_X+_>`X+_>aX+b>`>`>c=>

2. @@@=(A+B+/"+*,)/$+(C#5!/:(DEFCG'(H)<6)/((.+4*!"!1)(%+<+*+B)*)*(.+4(6#3&*#((%.#6)");#%2!*:(

%#B"#$#4(  için gerekli emisyon indirgemelerinin tümünü b#3#/#$#2#?#B&*&' yine de önlem 

#$#?&2"#(.+,6)/"+/)*(8+/+4.)B)*)(6+")/.$+4.+,)/=

)DLINUGHINKL+[GQAX+ZA+UYTUKHKL+GN@IJKLI+EDP+DLDNWM+PIULIQKLKL+UMLD+^GJMH+UIPK@HINKLEIL+

JIQHILISIQK+ YTDNMLD+ @IJINHILKN>+ 7[YLSY+'DQDNHDLEMNBD+ #IFGNA:LEI+ ZI]JDEMHEMQM+ \MZMX+ DHEDPM+

teknolojik yöntemler1+ MHD+ I@BGJ^DN+ EANIUHKHKQKLKL+ ZYUYP+ ZMN+ GNILEI+ JIQHILIZMHDSDQMLMX+ ILSIP+

AU\AHIBILKL+ JGJUG-DPGLGBMP+ CD+ PANABJIH+ EDQMRMPHMPHDND+ M]@MUISK+ GHEAQALA+ ZDHMN@MN;$VHYB+

1.1, 1.3).

KTD Nitelikleri Nelerdir?

3. CO2 tutumu, büyük 4#2*#4(*!4.#"#/&*#(uygulanabilir. Edinilen CO2'(%&4&3.&/&"#/#4(1+!"!1)4(

9!/$#%2!*"#/#'( !42#*:%"#/#'( $)*+/#"( 4#/6!*#."#/&2( )<+/)%)*+( 2#( ,#( +*,-%./)2+"( )3"+$"+/,+(

4:""#*&"$#%&(#$#?&2"#(.#3&*#6)")/=(
1
d/HEDPM+@DPLGHGWMP+UVL@DBHDNdX+MRHD@BDHDNED+UI+EI+FMHG@+DLJ@M@Y+EDLDUMLED+RA+IL+CIN+GHIL+ @DPLGHGWMP+MBPILHINK+PIJ@DEDN>+'DNML+ @DPLGHGWMP+

I@KHKBHINK+ \DNDP@MNDL+ UDLM+ ]M[ZMN+ [IHKRBIUK+ PIFJIBIT>+ $MHMLDL+ @DPLGHGWMP+ UVL@DBHDN+ *"#:EI+ CD+ !*'+ MHD+ MH\MHM+ MLEMN\DBD+ JDLINUGHINKLEI+

ZI]JDEMHBMR@MN>
2 “-MLDNIH+PINZGLI@HINK”na CO2+EDFGHIBIJKX+EDNML+ WDGHGWMP+PINZGLIJUGL+UI+EI+e>+$VHYB:ED+ILHI@KHIL+\DHMRBMR+PINZGLI@+LV@NMHMTIJUGLA+ Mle 

GPUILAJIH+EDFGHIBIUK+M[DNBDT;$VHYB+a>f=>



Büyük ölçekte CO2+PIULIPHINK+^GJMH+UIPK@HINK+UI+EI+ZMUGPY@HD+DLDNWM+ MRHDBHDNMX+UYPJDP+

CO2+ JIHKLKBHK+ DLEYJ@NMHDNX+ EGQIH+ \IT+ YND@MBMX+ JDL@D@MP+ UIPK@+ DLJ@M@YHDNM+ CD+ ^GJMH+ UIPK@+ ZITHK+

]MENGWDL+YND@MB+MRHD@BDHDNMLM+PIFJIN>+-A]@DBDH+@DPLMP+EDFGHIBI+BD@G@HINKg+WDGHGWMP+EDFGHIBI+

;FD@NGH+ CD+ \IT+ INITMHDNM+ MHD+ MRHD@MHBDUDL+ PVBYN+ UI@IPHINK+ CD+ EDNML+ @AT+ ^GNBIJUGLHINK3 gibi 

jeolojik formasyonlar), okyanusal depolama (okyanusta su sütununa ya da derin deniz 

TDBMLMLD+ EMNDP@+ GHINIP+ ZKNIPBI=+ CD+ karbondioksitin inorganik karbonatlar içerisinde 

MRHDUMBJDH+ UDNHDRMBM> #IFGNX+ IUNKSI+ <%2:ML+ DLEYJ@NMUDH+ PAHHILKBKLK+ M[DNBDP@DX+ ILSIP+ ZALAL+

CO2 emisyonu indirgemesine fazla PI@PKEI+ZAHALBIUISIQKLK+ ZDHMN@BDP@DEMN(Bölüm 1.2, 1.4, 

Tablo 2.3).

Tablo U_>+'YLUI+\DLDHMLED+UKHEI+h>_+BMHUGL+@GLEIL+^ITHI+DBMJUGLEI+JIZM@+<%2+PIULIPHINK+

MRHD@MB+UI+EI+DLEYJ@NMUDH+PAHHILKB+FNG^MHM

(91/- KAYNAK SAYISI /-()i%&1"#

jGJMH+iIPK@HIN

Elektrik 4,942 10,539

Çimento

Üretimi

1,175 932

Rafineriler 638 798

Çelik-Demir 

Sektörü

269 646

Petrol ve Gaz

Üretimi

-------------------- 50

'MQDN+!IULIPHIN 90 33

Biyokütle

Biyoetanol ve

Biyoenerji

303 91

Toplam 7,887 13,466

3 “*AT+ ^GNBIJUGLHINK”,+ UYPJDP+ PGLJIL@NIJUGLHA+ [VTYLBYR+ @AT+ M[DNDL+ ^GNBIJUGL+ JAUA+ MHD+ EGUBAR+ JDEMBIL@DN+ PIUIHINEKN>+iIU\KL+ GHINIP+

ZAHALANHIN+CD+@INKB+UI+EI+PAHHILKB+M[ML+AU\AL+GHBIUIL+UYPJDP+BMP@INEI+JA+ M[DNMNHDN>+ kDG@DNBIH+DLDNWMEDPM+GHIJK+IN@KRX+BA]@DBDH+ WDG@DNBIH+

arazilerini CO2+EDFGHIBIJK+M[ML+AU\AL+PKHBIBIP@IEKN;$PL>+$VHYB+l>`>`=>



!"#$%& '()+ + + !*':LML+ MHMRPMHM+ GHEAQA+ PIULIPHINX+ PINZGLEMGPJM@+ LIPHM+ CD+ EDFGHIBI+

JD[DLDPHDNMLM+\VJ@DNDL+BA]@DBDH+!*'+JMJ@DBHDNMLML+RDBI@MP+EMUI\NIBK

4. KTD( 6!2:*?#( #.$!%9+/,+4)( +$)%2!*( #;#"&$&' tutulan CO2 fraksiyonuna, elektrik(güç)

santrallerinin toplam verimindeki 4#26&( 2#( ,#( .:.:$:*#'( .#3&$#( 0+( ,+5!"#$#( )"+( .#3&$#(

+%*#%&*,#(!"#%&((%&;&*.&()<)*(8+/+4+*(+4(+*+/1),+*(,!"#2&(+*,-%./)2+"()3"+$"+/,+*(4#2*#4"#*#*(

CO2 %#"&*&$&*#(0+(:;:*(0#,+,+(,+5!,a tutulan CO2(9/#4%)2!*:*#(6#B"&,&/=

-DCSA@+ @DPLGHGWMX+ZMN+ @A@AB+@DJMJMLD+ @IZM+ @A@AHIL+PINZGLEMGPJM@ML+UIPHIRKP+mbl-95’ini 

haczeder. KTD sistemiyHD+ ;WDGHGWMP+ CDUI+ GPUILAJIH+ EDFG+ DNMRMBHM=+ EGLI@KHBKR+ ZMN+ elektrik 

santrali, KTD+ JMJ@DBM+ ZAHALEANBIUIL+ IULK+ @DJMJ@DL+ UIPHIRKP+ m_h-404 daha fazla enerjiye 

ihtiyaç duyar. Güvenli bir depolama ile KTD sistemli bir elektrik santrali KTD

ZAHALEANBIUIL+ZMN+@DJMJHD+PINRKHIR@KNKHEKQKLEI+I@BGJ^DND+JIHKLIL+PINZGLEMGPJM@@D+GN@IHIBI+
4
%NIL+INIHKQKX+Y[+^INPHK+DHDP@NMP+JIL@NIHMLD+ZIQHK+GHINIP+EDQMRMNg+'GQIH+\IT+PGBZMLD+[DCNMB+JIL@NIHHDNM+ M[ML+GNIL+m__-22, pulverize kömür 

santralleri için %24-ch+ CD+ \ITHIR@KNBI+ YLM@DHM+ PGBZMLD+ [DCNMB+ JIL@NIHHDNM+ M[ML+ m_c-fl+ INIJKLEIEKN>



%80-90 emisyon+ ITIHBIJKLI+ neden olur;$PL>+ 9DPMH U2). Bir depo rezervinde olabilecek 

JKTKL@KLKL+UIUKHKBKX+ZDHMNHM+ZMN+TIBIL+INIHKQKLEI+BA]I^ITI+DEMHDL+<%2 enjeksiyonun “kümülatif 

miktar fraksiyonu”+GHINIP+ @ILKBHILBKR@KN>+-MLDNIH+PINZGLI@HINKLI+EDFGHIBI+JMJ@DBHDNMX+KTD

ZAHALEANBIUIL+ DREDQDN+ ZMN+ @DJMJ@DL+meh-180 daha fazla enerji gerektirecektir(Bölüm 1.5.1, 

1.6.3, 3.6.1.3, 7.2.7).

!"#$%&'*)+ + +/HDP@NMP+JIL@NIHHDNMLEDL+PINZGLEMGPJM@+ @A@AB+CD+EDFGHIBIJK>+*A@ABX+LIPMH+

CD+EDFGHIBI+M[ML+\DNDPHM+GHIL+DP+DLDNWMUD+ZIQHK+GHINIP+DHDP@NMP+JIL@NIHHDNMLML+@YB+CDNMBMLEDPM+

PIUKF@IL+ PIULIPHILIL+ PINZGLEMGPJM@ML+ IN@IL+ YND@MBM+ CD+ LIPMH+ JKNIJKLEI+ GHIZMHDSDP+ JKTKL@K+

sonucu, tutum bulundurmayan referans santrale göre daha fazla oranlarda CO2/birim ürün 

DHED+DEMHDSDP@MN;9DPMH+b>f=>

KTD Teknolojisinin Bugünkü Durumu Nedir?

5. I#/4"&( tipte CO2 tutma sistemleri mevcuttur: post-combustion(yakma( %!*/#%&G'( 5/+-

combustion(Yakma önces)G( 0+( !J2( 9:+"( ?!$6:%.)!*D!J2( 2#4&.( yakma). (K#;( #4&$&*,#4)(LM2

4!*%#*./#%2!*:'( 8#;( #4&$&*&*( 6#%&*?&( 0+( 2#4&.( .-/-D4#.& veya gaz), tutma sistemlerinin 

seçilmesinde etkili birkaç faktördür.

Santrallerdeki post-SGBZAJ@MGL;UIPBI+ JGLNIJK) CO2+ @A@ABAX+ VTDH+ PGRAHHIN+ IH@KLEI+

ekonomik olarak uygundur5. Bu yöntem, bir dizi elektrik santrallerinin baca gazHINKLEIL+
5
n4TDH+PGRAHHINEI+DPGLGBMP+GHINIP+AU\ALHAPd+ MHDX+MUM+ILHIRKHBKR+CD+@DRCMP+DEMSM+CDN\M+JMJ@DBMLED+CDUI+IT+ZMN+ @DPLGHGWM+ NDFHMPIJUGLHINK+ MHD+

;l:@DL+IT=+PY[YP+FMUIJIHINEI+JD[MHM+@MSINM+AU\AHIBIHINEI+PAHHILKHIL+@DPLGHGWM+PIJ@DEMHMN>



edinilen CO2+@A@ABA+M[ML+PAHHILKRHKEKN>+'GQIH+\IT+MRHDtme endüstrisinde CO2+IUNKRKBKX benzer 

@DPLGHGWMLML+ PAHHILKHEKQK+ \DHMRBMR+ FITINEI6+ \DN[DPHDR@MNMHMr. Pre-SGBZAJ@MGL;UIPBI+ JGLNIJK) 

UVL@DBM+M[ML+\DNDPHM+ @DPLGHGWMX+\YZND+CD+]MENGWDL+YND@MBMLED+UIU\KL+GHINIP+PAHHILKHBIP@IEKN>+

Pre-combustion (yakma öncesi=+ UVL@DBMLML+ MHP+ EVLYRYB+ ZIJIBIPHINKX+ EI]I+ IUNKL@KHK+ CD+

BIJNI^HK+GHBIJKLI+NIQBDLX+\IT+IPKBKLEI+EI]I+UYPJDP+<%2+PGLJIL@NIJUGLA+CD+UYPJDP+ZIJKL[X+

IUNKRBIUK+PGHIUHIR@KNKN> Oxy-UIPK@+UIPBIX+EDLDBD+^ITKLEIEKN7+CD+UYPJDP+JI^+GPJMWDL+PAHHILKHKN>+

Bu da gaz akKBKLEI+UYPJDP+<%2 konsantrasyona ve dolaUKJKUHIX+EI]I+PGHIU+<%2+IUNKRKBK+CD+

GPJMWDLML+]ICIEIL+IUNKHBIJKLEI+daha fazla enerji gereksinimine yol açar(Bölüm 3.3, 3.4, 3.5).

!"#$%&'+)&&&*A@AB+JMJ@DBMLML+RDBI@MP+\VJ@DNMBM>

6. Büyük miktarlardaki CO2N*)*( O'PPP( 4$N2+( 4#,#/( :;#4"&4"#/#( .#3&*$#%&*,#( 6!/:( H#."#/&(

.+/?)H(+,)"$+4.+,)/=(Q&""&4(6)/4#<($)"2!*(.!*,#*(,#H#(#;($)4.#/"#/,#4)(LM2 için ya da deniz 

#3&/&(,#H#(:;#4($+%#9+"+/()<)*'(:28:*(!"#*(2+/"+/,+(8+$)"+/)*(4:""#*&"$#%&'(+4!*!$)4(!"#/#4(

daha cazip(!"#?#4.&/=(

6
d?DHMRBMR+FITINdX+EYLUI+[IFKLEI+@MSINM+VH[DPHM+@DPLGHGWM+@GFHA+NDFHMPIJUGLHINK+MHD+^IIHMUD@@DPM+@DPLGHGWM+PIJ@DEMHMN>

7
d'DLDBD+^ITKdX++@DPLGHGWMJMLML+PANAHAF+VNLDP+FHI@^GNBEI+UYNY@YHEYQY+ILSIP+ZYUYP+VH[DPHM+ZMN+JMJ@DBML+@IJINKBK+CD+MLRII@K+M[ML+EI]I+^ITHI+

\DHMRMBML+\DNDP@MQM+DCNDEMN>+



CO2:ML+ZGNA+]I@@K+@NILJ^DNMX+\DHMRBMR+FITIN+@DPLGHGWMJM+GHINIP+MRHDLBDP@DEMN>+3GQA+ZGNA+

]I@HINKLEI+PGBFNDJVNHDNX+IPKBKL+\DHEMQM+MJ@MPIBD@ML+ @DNJMLD+ZMN+IPKBK+EANEANBIP@IEKN>+"LSIP+

ZITK+]I@HINX+INI+PGBFNDJVN+MJ@IJUGLHINKLI+\DNDPJMLMB+EAUIN>+!ANA+<%2, kirletici madde içerse 

ZMHD+ZGNAHINK+IRKLEKNBIT>+<%2 LDB+M[DNEMQM+@IP@MNED+IPKBEIL+PIHEKNKHINIP+IRKLBI+DL\DHHDLMN+CD+

ZGNAHINKL+ PGNDTUGL+ NDTMJ@IL+ BI@DNUIHM+ GLINKB+ BIJNI^HINKLEIL+ PI[KLKHBKR+ GHAN>+ )KCKHIRBKR+

FD@NGH+ \ITHINKLKL+ @IRKLBIJKLI+ ZDLTDN+ RDPMHED+ <%2+ EDLMT+ @IRKBISKHKQKX+ VTDH+ PGRAHHIN+ IH@KLEI+

DPGLGBMP+GHINIP+AU\ALEAN+ILSIP+ZA\YL+MJ@DQD+ZIQHK+GHINIP+[GP+PY[YP+GNILEI+UIFKHBIP@IEKN>+

CO2+ IUNKSI+ NIU+ CD+ UGH+ @ILPDNHDNM+ MHD+ ED+ @IRKLIZMHMN+ ILSIP+ ZALALHI+ ZYUYP+ VH[DP@D+ <%2

@IRKBISKHKQKLKL+D@PMHM+ZMN+UVL@DB+GHBIJKX+GHIJKHKP+EKRKEKN;$VHYB+c>f>_X+c>f>fX+c>`>fX+9DPMH+c>lX+

4.6).

!"#$%&',)+++kDGHGWMP+EDFGHIBI+JD[DLDPHDNMLD+\DLDH+ZMN+ZIPKR

7. A+/)*,+'(4&2&,#(2#(,#(#<&4.#4)(1+!"!1)4(9!/$#%2!*"#/,#(LM2(,+5!"#$#%&*,#'(5+./!"(0+(8#;(

+*,-%./)%)*,+( 8+")3.)/)")5( 5+./!"' gaz ve tuz 9!/$#%2!*"#/&( )<)*( +4!*!$)4( :28:*":B:(

)%5#."#*$&3(6)/<!4( .+4*!"!1)( türü(4:""#*&"&/=(F*?#4(H+*-;( )3"+.)"$+2+*(47$-/(2#.#4"#/&*,#4)8

,+5!"#$#()<)*(2+.+/")(%+0)2+,+(,+B)",)/=



/QDN+<%2X+ bhh+B+EDNMLHMQML9+ IH@KLEI+AU\AL+ @AT+ ^GNBIJUGLHINK+ UI+ EI+ FD@NGH+ CDUI+ \IT+

aNITMHDNMLD+ DLWDP@D+ DEMHMUGNJIX+ [DRM@HM+ ^MTMPJDH+ CD+ WDGPMBUIJIH+kapan+BDPILMTBIHINK+ MHD+ @DPNIN+

UDNUYTYLD+ [KPBIJK+ DL\DHHDLDZMHMN>+ ?DLDHHMPHDX+ \DNDPHM+ ^MTMPJDH+ kapan+ BDPILMTBIJK+ VN@Y+

PIUIJKEKN10.+ !VBYN+ UI@IPHINKLEI+ EDFGHIBI+ EI]I+ JKQ+ EDNMLHMPHDNED+ UDN+ IHIZMHMN ve kömür 

üzerinde CO2+ IEJGNZJMUGLALI+ ZIQHKEKN>+ "LSIP+ @DPLMP+ AU\ALHAQA+ ZYUYP+ GNILEI+ PVBYN+

UI@IQKLKL+ FDNBDIZMHM@DJMLD+ ZIQHKEKN>+ ?DHMRBMR+ 0D@NGH+ !AN@INKBK;/L]ILSDE+ %MH+ #DSGCDNU-

EOR11) ya da potansiyel olarak ?DHMRBMR+ !VBYN+iI@IQK+-D@IL+ !AN@INKBK+ ;/L]ILSDE+<Gal 

Bed Methane Recovery-/<$-=+ MHD+ ^INPHK+ <%2 EDFGHIBI+ PGBZMLIJUGLHINKX+ FD@NGH+ CD+ \IT+

PAN@INKBKndan ek gelir edinmeye yönlendirebilir. Petrol sondajK teknolojisi, enjeksiyon 

teknolojisi, depolama ]ITLDJM+ FDN^GNBILJKLKL bilgisayar simülasyonu ve mevcut

uygulamalardan+BD@G@HINKLKL+BGLM@VNHDLBDJMX+ WDGHGWMP+EDFGHIBI+FNGWDHDNMLML+ UYNY@YHBDJM+ CD+

@IJINKBEI+PAHHILKBK+M[ML+EI]I+EI+\DHMR@MNMHBMR@MN>+

!"#$%& '-)& & & %PUILAJIH+ EDFGHIBI+ PICNIBKLI+ \DLDH+ ZMN+ ZIPKR>+ 3VTYLBD+ BGEDHMLED+

PINZGLEMGPJM@X+ ]KTHI+ EDLMT+ JAUA+ M[DNMJMLde çözünürken, göl modelinde karbondioksit deniz 

@IZILKLEI+ZMN+\VH+GHAR@ANAN>
8
$MN+PVBYN+UI@IQKX+EDNMLHMQMLEDL+CDUI+[GP+MLSD+GHBIJKLEIL+EGHIUK+MRHD@MHDBMUGN+GHIZMHMN>+'GHIUKJKUHI+FG@ILJMUDH+GHINIP+<%2+EDFGHIBIJK+M[ML+

PAHHILKHIZMHMN>+/QDN+EDFGHIBIEIL+JGLNI+UI@IP+MRHD@MHMNJDX+EDFGHILIL+PINZGLEMGPJM@+I[KQI+[KPIN>+?DHMRBMR+!VBYN+iI@IQK+-D@IL+

!AN@INKBK;/<$-=X+PINZGLEMGPJM@+EDFGHIBIJK+JKNIJKLEI+PVBYNHDNEDL+YND@MHDL+BD@ILK+FG@ILJMUDH+GHINIP+IN@@KNIZMHMN>+7ND@MHDL+BD@IL+EI+

PAHHILKHINIP+I@BGJ^DND+ZKNIPKHBIJK+VLHDLDcektir(Bölüm 5.3.4)



9
800-_Xhhh+B+EDNMLHMPHDNED+PINZGLEMGPJM@X+JYFDNPNM@MP+^ITI+AHIRINIP+JKCK-ZDLTDNM+ZMN+EANAB+;UIPHIRKP+lhh-800 kg/m3=+IHKN>+$VUHDSD+UDN+

IH@KLEI+EDFG+ZGRHAPHINKLKL+CDNMBHM+ZMN+RDPMHED+PAHHILKHBIJK+CD+EDFGHIBI+\YCDLHMQMLML+IN@@KNKHBIJK+JIQHILBKR+GHAN>
10
3GP+EYRYP+\D[MN\DLHMP@DPM+PIUI[HINX+VN@Y+ZMNMBMLM+GHAR@ANAN+CD+IPKRPILKL+]ITLDEDL+EKRINK+PI[BIJKLK+VLHDN;$VHYB+l>_>_=>

11
+/%#X+ZA+NIFGNAL+IBISK+EGQNAH@AJALEI+PINZGLEMGPJM@+PAHHILKHIL+?DHMRBMR+0D@NGH+!AN@INKBKLK+M^IED+DEDN>

Faaliyetteki üç endüstriyel ölçekli12+EDFGHIBI+FNGWDHDNMg+&GNCD[:@D+EDLMTEDL+I[KP@I+@AT+

formasyonundaki Sleipner projesi, Kanada’da Weyburn EOR projesi ve Cezayir’de bir gaz 

ZVH\DJMLED+ 2L+ )IHI]+ FNGWDJM>+ 'MQDNHDNM+ FHILHILBIP@IEKN(Bölüm 5.1.1, 5.2.2, 5.3, 5.6, 5.9.4, 

"[KPHIma 5.1, 5.2, 5.3).

8. M42#*:%#"( ,+5!"#$#'( 5!.#*%)2+"( !"#/#4( )4)( ( 2!""#( 2#5&"#6)")/R( S#6).( 6)/( 6!/:( H#..&( 2#( ,#(

hareket halindeki bir gemiden CO2N)*( %:( %-.:*:( )<+/)%)*+D.)5)4( !"#/#4( O'PPP( $( #".&*,#G((

+*1+4%)2!*:(0+(<7;-*,-/-"$+%)()"+(2#(,#(6)/(6!/:(H#..&(0+2#(4&2&,#*(#<&4.#(6)/(5"#.9!/$,#*'(

%:,#*( ,#H#( 2!B:*( !",:B:( 0+( ( 2#4&*( <+0/+%)*,+( +/)$+%)*)( 8+?)4.)/+?+4( 6)/( T87"U( $!,+")((

!":3.:/$#%&( 6+4"+*+*( ( V'PPP( $( #".&*,#4)( ,+/)*")4"+/,+( ,+*);( ;+$)*)( -;+/)*+( 6&/#4&"$#%&=(

Okyanusal depolama ve bunun ekolojik etkileri H#"+*(#/#3.&/$#(9#;&*,#,&/13
.

3VTYLBYR+CD+EIQK@KHBKR+<%2X+\HGZIH+PINZGL+EVL\YJYLYL+ZMN+FIN[IJK+]IHMLD+\DHDZMHMN+CD+

LM]IUD@+ I@BGJ^DNED+ EDL\D+ JIQHILIZMHMN>+ 1IZGNI@AIN+ EDLDUHDNMLEDX+ PY[YP+ [IFHK+ GPUILAJ+

EDLDUHDNM+ CD+ BGEDH+ JMBYHIJUGLHINKX+ GN@IP+ ^MTMPJDH+ CD+ PMByasal fenomena ile teknolojileri 

IJM@HMP+EDNDSDJMLED+;EYRYP+F6=+VLDBHM+ZMN+IN@KRK+\VJ@DNJD+EDX+GPUILAJIH+EDFGHIBI+UVL@DBHDNMX+

EDLMT+DPGJMJ@DBHDNM+YTDNMLEDPM+D@PMJM+MHD+ZMNHMP@D+[IHKRKHBIP@IEKN>+

9.  CO2N(*)*(4)/")(#4&*.&"#/,#(4-<-4($)4.#/,#(0+( %)")4#.($)*erallerinde bolca bulunan metal 

!4%)."+/"+( /+#4%)2!*:( %!*:?:( 4#/#/"&( 4#/6!*#."#/( !":3:/=( >:8-*4-( 8+")3.)/$+( +0/+%)*,+4)(

.+4*!"!1)()"+(#*?#4(4)/")(#4&*.&"#/,#(:28:"#*#*(8-0+*)")/(27*.+$"+/(,+*+2(9#;&*,#,&/"#/=(

OP=(W)$2#%#"()3"+$"+/,+(8#;'(%&0&(2#,#(6)/(6+slenme  deposu olarak tutulan CO2nin endüstriyel 

4:""#*&$"#/&14( )"+( ,+B+/")( 4#/6!*( )<+/)4")( -/-*"+/( +",+( +,)"$+%)( $-$4-*,-/=( F*?#4( LM2

+$)%2!*"#/&*&*(!/#*"#/&*,#(7*+$")(6)/(#;#"$#2#(4#.4&,#(6:":*$#%&(6+4"+*+$+;=

12
“Endüstriyel ölçek”, burada 1 MtCO2oUKH+GHINIP+M^IED+DEMHBMR@MN>

13
n"NIR@KNBI+^ITKdX+ZMHMBML+ILHIRKHEKQKX+@DPLGHGWMLML+\DLDH+GHINIP+PGLJDF@AIH+@IJINKEI+DHD+IHKLEKQK+CDUI+HIZGNI@AINEI+EDLDLEMQM+CD+]DLYT+FMHG@+

@DJMJHDNED+PAHHILKHBIEKQK+IRIBIEKN>
14
!INZGLEMGPJM@ML+DLEYJ@NMUDH+PAHHILKBHINKX+/%#;?DHMRBMR+0D@NGH+!AN@INKBK=:LK+M[DNBDUDL+PAHHILKBHINKLK+PIFJIN>



CO2+ ML+ \DLDHHMPHD+ PKJI+ FDNMUG@HIN+ M[ML+ @A@AHEAQALEI+ ;IU+ CDUI+ UKH=+ + + DLEYJ@NMUDH+

PAHHILKBHINKLEIPM+ FG@ILJMUDHM+ ITEKN>+ *DPNIN+ <%2 nin fosil hidrokarbonlar yerine beslenim

J@GQA+ GHINIP+ @A@AHEAQA+ MRHDBHDN+ ]DN+ TIBIL+ UIRIB+ EVL\YJY+ DBMJUGLHINKL+ MLdirgenmesinde 

ZIRINK+JIQHIUIBIT;$VHYB+a>`>_X+a>`>c=>

11. KTD +"+$#*"#/&('(<+3).")(8+")3.)/$+(+0/+"+/)*,+,)/=(E-$(KTD sistemleri, matür ya da özel 

4!3:""#/(#".&*,#(+4!*!$)4(!"#/#4(:28:*(6:8-*4-( .+4*!"!1)"+/,+*(!":3.:/:"#6)")/=(F*?#4( .-$(

%)%.+$)*(8+")3)$(,:/:$:'(#2/&(#2/&(5#/<#"#/&*,#*((,#H#(,-3-4(!"#6)")/=(

Tutulan CO2LML+ZMNHDR@MNMHBDJMX+@IRKLBIJK+CD+DL@D\ND+KTD+JMJ@DBHDNMLD+EDFGHILBIJKLI+

MHMRPML+IT+ZMN+EDLDUMB+CINEKN>+

CO2+PIULIPHINK+CD+EDFGHIBI+JD[DLDPHDNM+INIJKLEIPM+SGQNI^M+MHMRPM+LDEMNO+++

12. CO2N)*( 6-2-4( %+0)2+,+4)( 4#2*#4"#/&'( +*,-%./)2+"( 0+( 4+*.%+"( 67"8+"+/+( 2#4&*( $+04)"+/,+(

,-3-*-"-/=(VPP(4$N")4(#/#;)"+/,+4)(8)6)(4#2*#4"#/'( 9!/$#%2!*"#/&( (5!.#*%)2+"(!"#/#4( 1+!"!1)4(

,+5!"#$#( )<)*( :28:*( 4&"#/=( X"4( #/#3.&/$#( %!*:<"#/&'( 4-/+%+"( !"#/#4( 6-2-4( %+0)2+,+4)( LM2

4#2*#4"#/&*&*( #;( 6)/( !/#*,#( $:H.+$+"( !42#*:%( ,+5!"#$#( %#H#"#/&*#( 2#4&*( !",:B:*:(

göstermektedir. 
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yel 

PAHHILKB

X

Tablo U2.   !*'+ JMJ@DB+ DHDBILHINKLKL+ BDCSA@+ BI@YNM@DJM>+ q+ MRIND@MX+ ]DN+ DHDBIL+ M[ML+ DL+

yüksek matürite seviyesini göstermektDEMN>+I+ MRIND@MLED+/%#+M[ML+<%2+DLWDPJMUGLAX+\DHMRBMR+

pazar teknolojisidir.

NOT: a+?DHMRBMR+FD@NGH+PAN@INKBKLEI+PINZGLEMGPJM@+DLWDPJMUGLAX+\DHMRBMR+FITIN+@DPLGHGWMJMEMN+

ILSIP+ZA+ @DPLGHGWM+ PINZGLEMGPJM@+ EDFGHIBIJK+ M[ML+ PAHHILKHEKQKLEI+ VTDH+ PGRAHHINEI+ DPGLGBik 

olarak uygundur.

$A\YLPY+ BDCSA@+ HM@DNI@YND+ \VNDX+ AU\AL+ WDGHGWMP+ EDFGHIBI+ ^GNBIJUGLHINK+ MHD+ uygun

\DLMR+ JDCMUDEDPM+ <%2+ PIULIPHINK+ JKLKNHKEKN>+ "UNKL@KHK+ ZVH\DJDH+ EDQDNHDLEMNBDHDN+ YTDNMLD+

[IHKRBIHINKL+IN@@KNKHBIJK+\DNDPMN>+

)DLINUG+[IHKRBIHINKLI+\VNDX+\DLMR+JDCMUDEDPM+PIULIPHINKL+JIUKJKLKL+\DHDSDP@D+IN@BIJK+

ZDPHDLBDP@DEMN>+ + + fhlh:ED+ ZDPHDLDL+ @DPLGHGWMP+ JKLKNHIBIHIN+ IH@KLEIX+ DHDP@NMP+ YND@MBMLEDL+

kaynaklanan CO2 emisyonunun % 30- 60 ve bu endüstriden de %30-ch+ GNILK+ MHD+ ZMNHMP@D+

\HGZIH+ ^GJMH+ UIPK@+ <%2 emisUGLHINKLKL+ UIPHIRKP+ m+ fh-ch+ INIJKLEIX+ @A@AB+ M[ML+ AU\AL++

GHIZMHDSDQM+ @I]BML+ DEMHBDP@DEMN>+"UNKSI+ + ZYUYP+ VH[DP@D+ ZMUGPY@HD+ EVLYRYB+ ^IIHMUD@HDNMLEDL+

EGQIL+DBMJUGLHIN+@A@AB+M[ML+@DPLGHGWMP+GHINIP+AU\ALEAN>+?DHDSDP@D+EYRYLYHDL+\DLMR+ölçüdeki 

PIULIPHINKL+ BA]@DBDH+ EDFGHIBI+ JI]IHINKUHI+ MHMRPMJM+ YTDNMLD+ ]DLYT+ [IHKRBI+

UIFKHBIBKR@KN;$VHYB+f>`X+f>c>`=>

!"#$%&'.)+++!INZGLEMGPJM@ML+ZYUYP+EANIQIL+PIULIPHINKLKL+\HGZIH+EIQKHKBK;2/"+?6?X+fhhf=>



!"#$%& '/)& & &,U\AL+ @AT+ ^GNBIJUGLHINKX+ FD@NGH+ CDUI+ \IT+ INITMHDNM+ UI+ EI+ PVBYN+ UI@IPHINKLKL+

ZAHALIZMHDSDQM+JDEMBIL@DN+]ICTIHINEIPM+BA]@DBDH+ZVH\DHDN>

13. KTD( '( :;:*( 0#,+,+( .#3&$#,#*( 0+( enerji tedarik sistemlerinden( ,#B&"$&3( LM2 emisyon 

5#/<#?&4"#/&*&( #;#".#*( 9!%)"( 2#4&.( 6#;"&( +"+4./)4( 0+2#( H),/!1+*( -/+.)$)*,+( !":3#?#4( LM2

+$)%2!*"#/&*&*(4!*./!"-*,+(2#/#/(%#B"#/=

"NI[HINEI+DHDP@NMP+CD+UIPK@+]YSNDHDNMLEDX+@IRKBI+JDP@VNY+EI]MHX+]MENGWDL+PAHHILKHIZMHMN>+

CO2+ DLWDPJMUGLA+ MHD+ \IT+ CD+ PVBYN+ EVLYRYBHDNMX+ ZA\YL+ ]MENGWDL+ YND@MBM+ M[ML+BA]@DBDH+ ZMN+

JD[DLDP@MN>+'I]I+^ITHI+^GJMH+UIPK@K+UI+EI+ZMUGPY@HD+ZITHK+]MENGWDL+CDUI+DHDP@NMP+YND@MBMX+@A@AB+

CD+EDFGHIBI+M[ML+@DPLMP+GHINIP+AU\AL+\DLMR+<%2+PIULIPHINK+BMP@INKLEI+IN@KRI+LDEDL+GHISIP@KN>+

$A\YL+ZA+\MZM+AU\AL+PIULIPHINKL+JIUKJKX+UDNM+CD+VH[YJYLYL+ZDHMNHDLBDJM+TGNEAN(Bölüm 2.5.1).

KTD Maliyeti15 ile Teknik ve Ekonomik Potansiyeli Nedir?

14. KTD( %)%.+$)*)*( +"+4./)4( -/+.)$)*+( :28:"#*$#%&'( YPPY( 2&"&( 4!3:""#/&*,#( +"+4./)4( -/+.)$(

$#")2+.)*)(4)"!Z#..(%##.(6#3&*#(P=PO-0.05 US dolar
16(#/..&/#?#B&(.#H$)*(+,)"$)3.)/D2#4&.'(7;+"(

teknoloji, mevki(0+(:":%#"(,:/:$"#/#(6#B"&,&/G=([MC(27*.+$)*,+*(2#/#/"#*$#(,#H)"(+,)")/%+'(

KTDN+(6#B"&(+4(+"+4./)4(-/+.)$($#")2+.)*)((P=PO-0.02 US$/kWh
17(,-3-/+?+4.)/. Güç üretiminde  

4:""#*&"#*(2#4&.(9)2#."#/&*&*(5)2#%#,#4)(#/.&3&'(KTD($#")2+.)*)((#/..&/#?#4(+B)")$,+,)/= Petrol 

9)2#.&*&*( KTD üzerindeki kantitatif etkisi belirsizdir. Ancak EOR geliri, yükselen petrol 

9)2#."#/&()"+(6)/")4.+(#/.#?#4.&/=(



15
$A+NIFGNEI+PAHHILKHEKQK+YTDND+nBIHMUD@HDNdX+JIEDSD+FMUIJI+EDQDNHDNMLM+M^IED+D@BDP@D+CD+!*'+PAHHILKBK+MHD+MHMRPMHM+[DCNesel zararlar gibi 

harici maliyetleri içermemektedir.
16
$A+NIFGNEIPM+@YB+BIHMUD@HDNX+fhhf+,)r+SMLJMLEDL+ZMHEMNMHBMR@MN>

17
-DCSA@+HM@DNI@YNED+PAHHILKHEKQK+\MZM+_l-fh+,)r+FD@NGH+CINMH+^MUI@K+YTDNMLEDL+]DJIFHILBKR@KN>

Maliyet, ülkeden ülkeye mutlak ve görDSDHM+ RIN@HINEI+ GHEAP[I+ EDQMRMN>+ 'GQIH+ ?IT+

!GBZMLD+3DCNMB+)IL@NIHHDNMX+ 0AHCDNMTD+!VBYN+ UI+EI+?ITHIR@KNBI+7LM@DHM+!GBZMLD+3DCNMB+

Santrallerinde KTD+JMJ@DBHDNMLML+]DLYT+PANAHBIBKR+GHBIJKX+ZA+JMJ@DBHDNML+\YCDLMHMN+EYTDUED+

ZMN+BIHMUD@+]DJIZK+UIFKHBIJKLI+DL\DHEir. Gelecekte KTD+BIHMUD@HDNMX+INIR@KNBIX+@DPLGHGWMP+CD+

DPGLGBMP+\DHMRBDHDN+MHD+EI]I+EI+EYRYNYHDZMHMN>+/PGLGBMP+\VJ@DN\DHDNX+TIBILHI+ZMUGPY@HD+ZITHK+

KTD sistemlerinin mIHMUD@MLM+ED+IRIQKUI+[DPDZMHMN;$VHYB+`>_>cX+`>a>l=>

O\=(]!B:(KTD sistemlerinde tutum ma")2+.)(D%&4&3.&/$#(,#H)"G'(+*(2-4%+4(8+"+*($#")2+..)/=

Bir KTD sistemi DHDBILHINKLKL maliyeti, referans santrali ile büyük ölçüde CO2

PIULIQKX+ @IRKBIJK+ CD+ EDFGHIBI+ EANABALI+ ZIQHK+ GHINIP+ EDQMRMN>+ $MN+ GL+ UKH+ JGLNIJKLEI+ @A@AB+

BIHMUD@MX+ZA\YL+INIR@KNBI+CD+EDLeme döneminde olan yeni teknolojiler ile %20-30 ya da daha 

fazla oranlarda indirilebilir. Karbondioksit nakil ve depolama maliyeti de teknolojinin daha da 

MHDNHDBDJM+CD+\DLMR+VH[DP@D+UIUKHBIJK+MHD+EYRDZMHMN;$VHYB+_>l>`X+`>a>_`X+b>f=>

KTD sistemli  elektrik santrali 'GQIH+ \IT+ PGBZMLD+ [DCNMB+

santrali

US$/tCO2+PINK++

Pulverize PVBYN+ EIQK@KB+

santrali

US$/tCO2+PINK++

Tutum ve jeolojik depolama içeren elektrik santrali

'GQIH+ ?IT+ !GBZMLD+ 3DCNMB+

Santrali

(NGCC)

40-90 20-60

Pulverize Kömür 70-270 30-70

GazlaR@KNBI+7LM@DHM+!GBZMLD+

Çevrim Santrali

40-220 20-70

Tutum ve EOR sistemli elektrik santrali

'GQIH+ ?IT+ !GBZMLD+ 3DCNMB+ 20-70 0-30



Santrali

(NGCC)

Pulverize Kömür 50-240 10-40

?ITHIR@KNBI+7LM@DHM+!GBZMLD+

Çevrim Santrali

20-190 0-40

KTD+JMJ@DB+ZMHDRDnleri -IHM+EDQDNM+ "[KPHIBIHIN+

$MN+PVBYN+CDUI+\IT+GSIPHK

 Santralde CO2 tutumu

15-75  US$/tCO2

 toplam tutumu

*A@AB+ @DJMJM+ ZAHALEANBIUIL+ IULK+

santrale oranla, tutulan CO2’nin 

toplam maliyeti

Hidrojen ve ammonia üretimi

+CDUI+\IT+MRHD@BDJMLED+@A@AB

5-55 US$/tCO2

toplam tutumu

$IJM@+ PANAHIBI+ CD+ JKPKRBI+

\DNDP@MNDL+ UYPJDP+ JI^HKP@IPM+

kaynaklarda uygulama

'MQDN+DLEYJ@NMUDH

 kaynaklarda tutum

25-115 US$/tCO2

 toplam tutumu

"NI+ EDQDNHDNX+ ZMN+ EMTM+ ^INPHK+

@DPLGHGWM+ CD+ UIPK@HINKL+ PAHHILKBKLK+

UILJK@KN>

*IRKBI+ 1-8 US$/tCO2

 nakliyesi

l+ ;YJ@+ JKLKN=-ch+ ;IH@+ JKLKN=+

-@<%foUKH+PY@HD+IPKB+GNILHINK+M[ML+

flh+ PB+ ZIRKLI+ ZGNAHIBI+ UIEI+

EDLMT+AHIRKBK

Jeolojik depolama 0.5-8 US$/tCO2

toplam enjeksiyonu

EOR yada ECBM muhtemel 

gelirleri hariç

Jeolojik depolama :   

monitörleme, verifikasyon

0.1-03 US$/tCO2

 enjeksiyonu

Enjeksiyon öncesi, enjeksiyon, 

DLWDPJMUGL+ JGLNIJK+ BGLM@VNHDBD+

dahil ve regülatör gereksinimlerine 

ZIQHKEKN>

Okyanusal depolama 5-30 US$/tCO2

toplam enjeksiyonu

"[KP+EDLMTD+_hh-500 km nakliyesi 

dahil, manitörleme ve verifikasyon 

EI]MH+EDQMH

Mineral karbonizasyon 5-100 US$/tCO2

toplam 

minerallDR@MNBD

Oranlar en iyi durumu gösterir. 

Karbonizasyon için ek enerji 

PAHHILKBKLK+PIFJIN



NOT:+$A+NIFGNEIPM+@YB+BIHMUD@+]DJIFHIBIHINK+fhhf+UKHK+,)r+M[ML+UIFKHBKRX+FD@NGHD+EIyanan 

maliyetler de petrol varilinin 15-fh+,)r+GHEAQA+\VT+VLYLD+IHKLINIP+UIFKHBKR@KN>

17. Enerji ve ekonomik modeller, KTD(%)%.+$"+/)*)*()4")$(,+B)3)4")B)*)*(#;#".&"$#%&*#(27*+")4(

.+$+"(4#.4&%&*&*(+"+4./)4(%+4.7/-*,+((2#28&*"#3$#%&*,#*( )"+/)(8+"+?+B)*)( (8östermektedir. Bu 

/#5!/,#( ,+B+/"+*,)/)"+*( <!B:( $!,+""+$+"+/'( LM2( 9)2#."#/&*&*( 2#4"#3&4( Y^-30US$/tCO2’e 

:"#3.&B&*,#( KTD( %)%.+$"+/)*)*( 7*+$")( 6)/( %+0)2+,+( 2#28&*"#3$#2#( 6#3"#2#?#B&*&(

belirtmektedir.

18. Mevcut bilgiler,dünya genelinde jeolojik formasyonlarda en az 2,000GtCO2(545 GtC) 

depolama kapasitesinin
18

 teknik potensiyeli
19 !"#6)"+?+B)*)20

 göstermektedir.

*AT+ ^GNBIJUGLHINKLEI+ WDGHGWMP+ EDFGHIBI+ M[ML+ [GP+ EI]I+ ^ITHI+ FG@ILJMUDH+ ZAHALIZMHMN>+

"LSIP+ YJ@+ JKLKNKL+ ZMH\M+ DPJMPHMQM+ CD+ ]DLYT+ ZDHMNHDLDBDUDL+ BD@DEGHGWMUD+ ZIQHK+ GHINIP+ PDJML+

]DJIZK+UIFKHIBIBKR@KN>+0D@NGH+CD+\IT+NDTDNCHDNM+EI]I+MUM+ZMHMLBDP@DEMN>+!VBYN+UI@IPHINKLEIPM+

@DPLMP+EDFGHIBI+PIFIJM@DJMX+EI]I+IT+CD+EYRYP+ZMHEMNMHBMR@MN>+

Okyanuslardaki CO2+EDFGHIBI+PIFIJM@DJM+M[ML+BGEDH+]DJIFHIBIHINKX+I@BGJ^DNML+tahmin 

edilen stabilizasyon seviyesi21 CD+GPUILAJ+F6+EDQMRMBM+\MZM+[DCNDJDH+PKJK@HIBIHINI+ZIQHK+GHINIP+

binlerce GtCO2+@INTKLEI+GHIZMHDSDQMLM+\VJ@DNBMR@MN>+!AHHILKHIL+BMLDNIH+karbonizasyon seviyesi 

ZA\YL+@IB+GHINIP+ZDHMNHDLDBDT>+*DPLMP+GHINIP+@YPD@MHBMR+ZDHMNJMT+JMHMPI@+NDTDNCM+BMP@INKLI+CD+

[KPINKHIL+YNYLYL+]ISBMLD+ZIQHK+GHINIP+EDQMRBDP@DEMN(Bölüm 5.3, 6.3.1, 7.2.3, Tablo 5.2).

O_=(`^P(0+(a^P(55$0(#/#%&*,#(#.$!%9+/)4(%+/#(8#;&(4!*%#*./#%2!*"#/&*&*(%.#6)");#%2!*:()<)*(

2#5&"#*( <!B:( %+*#/2!"#/,#( 0+( +*( ,-3-4($#liyetli önlem seçeneklerinde KTD’nin ekonomik 

potansiyeli
22

 kümülatif olarak 2,200 GtCO2($)4.#/&*#(,+*4(!"#?#4.&/(4)(6:(,#(WEAN*)*(YOPP(

2&"&*#(4#,#/(,-*2#(8+*+")*,+(7*"+$(<#"&3$#"#/&*#(bO^-^^(4#.4&(2#5#?#B&(#*"#$&*#(8+")/=

18
 Bu ifade, mevcut literatürdePM+UITINHINKL+ATBIL+\VNYRHDNMLD+EIUILBIP@IEKN>+'DFGHIBI+PIFIJM@DJM+]DJIFHIBIHINKLEIPM+ZDHMNJMTHMQM+

UILJK@BIP@IEKN;$VHYB+l>`>a=>
19
n*DPLMP+FG@ILJMUDHdX+*"#:EI+M^IED+DEMHEMQM+YTDND+]DLYT+EDLDLBMR+ZMN+@DPLGHGWM+CDUI+AU\AHIBI+MHD+JDNI+\ITK+DBMJUGLHINKLKL+MLEMrgenmesi 

M[ML+BYBPYL+GHIL+BMP@IN+GHINIP+@ILKBHILBKR@KN>
20
n%HIJKHKPdX+mee-sh+INIJKLK+M^IED+DEDN>

21
$A+UIPHIRKBX+GPUILAJHINI+PINZGLEMGPJM@+DLWDPJMUGLALAL+ZMN+JYND+JGLNI+I@BGJ^DN+MHD+EDL\DUD+AHIRISIQK+\VNYRYLY+\VT+VLYLD+IHBKR@KN>

22
Ekonomik potansiyel, beHMNHM+PGRAHHIN+IH@KLEI+;VNLDQMLX+PINZGLEMGPJM@+MLEMN\DBDHDNMLML+FMUIJI+EDQDNM+CD+EMQDN+JD[DLDPHDNML+BIHMUD@HDNM=+

BIHM+I[KEIL+AU\AL+ZMN+RDPMHED+JYNEYNYHDZMHDSDP+JFDJM^MP+ZMN+JD[DLDP@DL+JDNI+\ITK+DBMJUGLA+MLEMN\DBD+BMP@INKEKN>



Bu ekonomik potansiyel hesaplamIHINKLEIPM+ZDHMrsizlik önemlidir. Ekonomik 

potansiyel olarak KTD+LML+ZIRINKUI+AHIRBIJKX+ZA+UYTUKH+ZGUALSI+UYTHDNEDL+ZMLHDNSDUD+PIEIN+

CO2+@A@AB+JMJ@DBHDNMLML+PANAHBIJKLI+CD+ZA+JMJ@DBHDNMLML+]DN+ZMNMLML+UKHHKP+_-5 MtCO2 

@A@ABALI+ZIQHKEKN>+KTD nin gerçek uyguHIBIHINKX+EMQDN+MLEMN\DBD+UVL@DBHDNMLED+GHEAQA+\MZMX+

[DCNDJDH+D@PMHDNX+JKTKL@K+NMJPM+CD+ZDHMNHM+UIJIHINKL+UI+EI+PIBA+ZDLMBJDBDJMLML+GHBIUKRKLEIL+

PIULIPHILIL+D@PDLHDND+ZIQHK+GHINIPX+DPGLGBMP+FG@ILJMUDHEDL+EYRYP+GHBIJK+

muhtemeldir(Bölüm 1.4.4, 5.3.7, 8.3.1, 8.3.3, 8.3.3.4).

YP=(]!B:(%+*#/2!(<#"&3$#"#/&*,#'(6:(2-;2&"(6!2:*?#()*,)/8+$+de KTD(*)*(/!"-(#/.$#4.#,&/(

0+( )*,)/8+$+( #$#?&*,#(KTD nin eklenmesi ile dengelenen CO2( 4!*%#*./#%2!*"#/&($#")2+.)(

bVP(0+(2:4#/&%&*,#(6)/(,-3-3+(*+,+*(!":/=(

KTD sistemlerinin ekGLGBMP+NDPIZD@M+M@MZINK+MHD+KTD teknolojileri, bugünkü enerji alt 

UIFKJK+MHD+AUARBIP@IEKN>+

$A+JI]IEIPM+\YLSDH+ILIHMT+EYTDUM+JKLKNHKEKN>+'I]I+^ITHI+EDQDNHDLEMNBDHDNML+UIFKHBIJKX+

CDNMHDNM+\DHMR@MNBDP+M[ML+\DNDPHMEMN(Bölüm 1.5, 8.3.3, 8.3.3.4, "[KPHIBI+b>`=.

KTD+)MJ@DBHDNMLML+iVNDEDPM+)IQHKPX+?YCDLHMP+CD+3DCNDJDH+#MJPHDNM+&DHDNEMNO

YO=( LMY( H#..&( .#3&$#?&"&B&( )"+( !/.#2#( <&4#*( lokal riskler
23( 6:8-*( H),/!4#/6!*( H#."#/&*,#*(

meydana gelen tehlikelere benzer, belki de daha az risklidir.

3GQALHAPHI+ EYRYP+ nüfus yGQALHAPHA+ IHILHINEIPM+ <%2+ ]I@HINKL+ CINHKQKLEIX+ ZGNAHINKL+

PMHGBD@ND+ ZIRKLI+ UINI@@KQK+ @D]HMPDHDN+ [GP+ ITEKN+ CD+ ]MENGPINZGL+ ]I@HINK+ MHD+ PINRKHIR@KNKHIZMHMN>+

Büyük çaptaki beklenmedik CO2+ JIHKLKBKX+ ]ICIEIPM+ PGLJIL@NIJUGLALA+ ma-10’dan daha 

UGQAL+EANABI+\D@MNEMQMLED+ MLJIL+]IUI@K+CD+JIQHKQK+ M[ML+ILM+ZMN+ @D]HMPD+UINI@KN>+0GFYHIJUGLAL+

ZAHALEAQA+ZVH\DHDNEDL+\D[DL+<%2+@IRKBI+]I@@KX+UGH+JD[MBMX+UYPJDP+ZIJKL[+PGNABIJKX+JKTKL@KLKL+

ZAHALBIJK+CD+EMQDN+D@PMHM+^IP@VNHDN+YTDNMLED+EMPPI@+\DNDP@MNMN>+!*'+M[ML+ZGNA+]I@@K+FNGWDJMLde 

PINRKHIRKHIZMHDSDP hiçbir zorluk, kesin olarak önceden kestirilemez(Bölüm 4.4.2, EkI.2.3.1).

YY=( c+0?:.( 2+/( #".&( 0+/)"+/)*+( ,#2#*#/#4( :28:*( #"#*&*( %+<)"$+%)( )"+'( %!/:*"#/&( 87%.+/+?+4(

87/-*.-"+$+( 5/!8/#$"#/&'( 6)/( /+8-"#.!/( %)%.+$)( 0+( !",:B:( .#4,)/,+( LM2( %#"&*&$"#/&*&*(

,:/,:/:"$#%&(2#(,#(4!*./!"-'(27/+(%#B"&B&'(8-0+*")B)(0+(1+!"!1)4(,+5!"#$#*&*(<+0/+%+"(/)%4"+/)(

8)6)(,:/:$"#/'(,!B#"(8#;(,+5!"#$#%&(06=(9##")2+."+/)*(6:8-*4-(/)%4"+/)()"+(4#/3&"#3.&/&"#6)")/=
23

Risk, ZMN+GHIUKL+\DN[DPHDRBDJM+]IHMLED sonuçlaNKLKL+GN@IUI+[KP@KQK+GHIJKHKP+EDQDNHDLEMNBDJM+GHINIP+DHD+IHKLBKR@KN>+



'GQIH+ <%2+ NDTDNCHDNMX+ UDNIH@KLEI+<%2+ EICNILKRKLKL+ ILHIRKHBIJKLEI+ UINEKBSK+ GHIZMHMN>+

)KTKL@KLKL+ EYRYP+ GHEAQA+ EDFGHIBI+ JI]IHINKLKL+ VTDHHMPHDNMX+ \D[MNMBJMT+ VN@Y+ PIUI[HINKX+ JKTKL@K+

yolunun+ ZAHALBIUKRK+ CD+ D@PMHM+kapan BDPILMTBIHINKLK+ M[DNMN>+)KTKL@KLKL+ ZDPHDLEMQM+ MPM+ ^INPHK+

PI@D\GNM+CINEKNg+;_=+ZIRINK+JIQHILIBIUIL+DLWDPJMUGL+PAUAJA++UI+EI+@DNPDEMHBMR+PAUA+ZGUALSI+

I[KQI+[KPIL+ILM+JKTKL@K+CDX+;f=+JIF@ILBIBKR+^IUX+PKNKP+UI+EI+PAUAHIN+ZGUALSI+IRIBIHK+JKTKL@K>+

iDNIH@KLEI+ UYTDUD+ UIPKL+ ZVH\DHDNED+ <%2+ PGLJIL@NIJUGLHINKLKL+ UYPJDHBDJMX+ ZM@PMHDN+ CD+

@GFNIPIH@K+ SILHKHIN+ M[ML+ VHEYNYSYX+ UDN+ IH@K+ JAUA+ M[ML+ PMNHD@MSM+ D@PM+ UIFIN>+ )AUAL+ UYPJDHBDJM++

JGLASA+EDL\DHM+I@BGJ^DN+PGRAHHIN+ MHD+ +ZMNHDRBDJMX+]ICIEIPM+<%2 konsantrasyonunun insan ve 

hayvanlara zarar verecek kadar yükselmesine neden olur. CO2 DLWDPJMUGLA+MHD+GHARIL+ZIJKL[X+

PY[YP+JMJBMP+GHIUHINK+@D@MPHDUDZMHMN>+

kDGHGWMP+ EDFGHIBI+ ]IPPKLEI+ JKLKNHK+ ZMN+ EDLDUMB+ BDCSA@+ MPDLX+ UIPKLEIL+ MHMRPMHM+

endüstriyel tecrübe CD+ZMHMBJDH+CDNMHDNX+MUMHDR@MNBD+EI]MH+MJIZD@HM+NMJP+UVLD@MBM+M[ML+ZMN+EIUILIP+

GHAR@ANIZMHMN>+-DCSA@+NMJP+UVLD@MBM+BD@G@HINKLKL+D@PMLHMQMX+]IHDL+<%2+EDFGHIBI+MHD+PAHHILKBK+

M[ML+INIR@KNBIUK+\DNDP@MNMN>+'DFGHIBI+JI]IJKLEI+JKTKL@K+GHARBIJK+]IHMLEDX+JKTKL@KUK+durdurmak 

M[ML+ AU\AHILISIP+ MUMHDR@MNBD+ [IHKRBIHINKX+ J@ILEIN@+ PAUA+ GLINKB+ @DPLMPHDNM+ UI+ EI+ <%2+ JKQ+

IPM^DND+JKTBIEIL+VLSD+EANEANBI+CD+[KPINBI+MRHDBHDNMLM+PIFJIN>+<%2+ML+WDGHGWMP+EDFGHIBIJKLI+

MHMRPML+ATAL+ZMN+TIBIL+CDNMHEMQMLEDX+GHEAP[I+ATAL+FDNMUG@HINEI+bölgesel görüntüleme gerekli 

olabilir;$VHYB+l>eX+l>aX+*IZHG+l>cX+l>aX+9DPMH+l>fl=>

23. CO2( )*(!42#*:%#(+4"+*$+%)( 2#(,#(!42#*:%( ;+$)*)*,+( %&0&(LM2( H#0:;"#/&(!":3.:/:"$#%&'(

67"8+*)*( ( 4)$2#%#"( !/.#$&*&( +*,-%./)2+"( 7"<+4.+( ,+B)3.)/+?+4.)/=( A+*+2"+/'( 2-4%+4( LM2 

ko*%#*./#%2!*"#/&*&*(!42#*:%(!/8#*);$#"#/&*,#4)(7"-$"+/)(#/..&/#?#B&*&(87%.+/$)3.)/=(A+*);(

!/8#*);$#"#/&(-;+/)*,+4)(LM2 etkileri, ekosistemde ön+$+(%#H)5(!"#?#4.&/=(M42#*:%.#(,)/+4.(

CO2(+*1+4%)2!*:*:*(%-/+B+*(+.4)"+/)'(!42#*:%"#/(6!2:*?#(+4!%)%.+$(-;+/)*,+(0e uzun zaman 

,)")$)*,+(H+*-;(<#"&3&"$#$&3.&/=(

550 ppmv CO2’@D+ EDL\D+ M[ML+m_h+ MLEMN\DBD+ JIQHIUISIQK+ GPUILAJIH+ EDFGHIBILKLX+ a+

bölgede 3000m derinlikte CO2+ ZKNIPKHEKQK+ CINJIUKBK+ YTDNMLD+ UIFKHIL+BGEDH+ JMBYHIJUGLHINKX+

GPUILAJ+ ]ISBMLML+ UIPHIRKP+ m_+ MLED+ IJM@HMP+ EDNDSDJMLML+ IN@KRK+ ;F6+ EYRYRY+ th>c=+ MHD+

JGLA[HILBKR@KN>+ )GLA[+ EDQDNHDLEMNBDJM+ GHINIPu+ GPUILAJIH+ EDFGHIBILKL+ GHBIEKQK+ EDL\D+

durumunda, pH derecesi sanayi öncesi düzeyine göre tüm okyanus yüzeyinde 0.25 derece 

EYR@YQY+ JILKHBIP@IEKN>+ h>fEDL+ h>c:D+ F6+ EYRYRYX+ JILIUM+ VLSDJM+ GPUILAJ+ IJM@HMQMLML+

GN@IHIBIJKLEIPM+ EDQMRMBHDNEDL+ EI]I+ VLDBHM+ ZMN+ ZYUYPHYP@DEMN>+ $A+ JDCMUDEDPM+ F6+

EDQMRMBHDNMLEDX+ GPUILAJ+ UYTDUMLD+ UIPKL+ ZVH\DHDNED+ UIRIUIL+ GN\ILMTBIHINEI+ ZITK+ @DJMNHDN+

\VNYHBYRX+ILSIP+uzun vadedeki etkileri üzerinde henüz çalKRKHBIBKR@KN>+$A+D@PMHDNM+EI]I+ MUM+



ILHIBIP+ M[MLX+ VLSDEDL+ UIFKHISIP+ IUNKL@KHK+ ZMN+ NMJP+ EDQDNHDLEirmesi+ ZIRINKUI+ \V@YNDZMHMN>+

Depolanan CO2 ML+GPUILAJ@IL+I@BGJ^DND+ZDPHDLBDEMP+CD+^DSM+ZMN+^MNINK+YTDNMLD+Zilinen 

hiçbir mekanizma yoktur. CO2+ JIHKLKBK+ JKNIJKLEa veya öncesinde moleküler CO2’in 

ZMPINZGLI@HINI+ UI+ EI+ ]MENI@HINI+ EVLYRYBYX+ F6+ D@PMHDNMLM+ EYRYNDSDP+ CD+ GPUILAJ@I+ <%2

@A@ABALA+IN@@KNISIP@KN>+"LSIPX+ZA+EI+IUNKSI+BIHMUD@M+CD+EMQDN+[DCNDJDH+JGNALHINK+EI+ZDNIZDNMLED+

IN@@KNKN(Bölüm 6.7).

24. Büyük çapta mineral karbonizasyonun( <+0/+%+"( +.4)"+/)'( $#,+*?)")B)*( 0+( H)<6)/( 5/#.)4(

4:""#*&$&(!"$#2#*(#.&4(-/-*"+/)*)*(<&4#/&"$#%&*&*(6)/(%!*:?:(!"#6)")/=

Bir ton CO2’nin endüstriyel tecridi için 1.6 ila+ `>a+ @GL+ INIJKLEI+ JMHMPI@+ PIUISK

gereklidir. Mineral karbonizasyon etkileri, büyük ölçekteki yeryüzü madenlerinkine benzer. 

-IEDLSMHMP@D+ JGLEIWHIBIX+ @GFNIP+ @IRKLBIJKX+ BIEDL+ I@KPHINKLEIL+ IUKNBI+ CD+ ^MH@NDHDBDLML+

JGLASA+ GHINIP+ @GFNIP+ @DBMTHDBDJMX+ UVND+ I@BGJ^DNMLEDPM+ PIHM@D+ EYRYRYX+ JAUI+ D@PMJM+ CD+ ZM@PM+

VN@YJY+ ED+ EGHIUHK+ GHINIP+ ]IZM@I@+ UKPKBKLI+ JDZDF+ GHIZMHMN>+-MLDNIH+karbonizasyon ürünlerinin 

[GQALHAQAX+INITM+EGHEANBI+CD+DP+@IRKBI+\DNDPHMHMQMLD+JDCP+DEDN(Bölüm 7.2.4, 7.2.6).

CO2+'DFGJALEIPM+jMTMPJDH+)KTKL@KX+(PHMB+'DQMRMPHMQM+4LHDBD+)D[DLDQM+%HIL+KTD Yöntemine 

Engel Olur mu?

Y^=( c-H+*,)%")4( <#"&3$#"#/&*,#*( 0+( ,!B#2"#( 7;,+3( $!,+""+$+"+/,+*( 2#5&"#*( 87;"+$"+/'(

uygun seçilip )3"+.)"+*(1+!"!1)4(/+;+/0"+/)*,+(.:.:"#*(9/#4%)2!*:*:*(OPP(2&""&4(;#$#* dilimi için 

2-4%+4( !"#%&"&4"#24 b__N:( #3#*( !/#*"#/,#( 0+( OPPP( 2&""&4( ;#$#*( ,)")$)( -;+/) için de 

muhtemelen
20 b__N:(#3#*(!/#*"#/,#(!"#?#B&*&((87%.+/$)3.)/=

(UM+JD[MHBMRX+@IJINHILBKR+CD+DHD+IHKLBKR+ZMN+WDGHGWMP+EDFGHIBI+JI]IJK+M[ML+<%2 in büyük 

ZMN+ PKJBKX+ [DRM@HM+ kapan+ BDPILMTBIHINK+ ;@NIFFML\+ BDS]ILMJBJ=+ MHD+ UICIR+ UICIR+

EANIQILHIR@KNKHISIP@KN ve bu takdirde+BMHUGLHINSI+UKHI+PIEIN+@A@AHIZMHDSektir. Bu mekanizmalar 

yolu ile depolama uzun zaman diliminde daha güvenilir hale gelecektir(Bölüm 1.6.3, 5.2.2, 

5.7.3.4, Tablo 5.5).

Y\=(M42#*:%(,+5!"#$#%&*,#*(LM2(9)/#/&'(2#0#3(2#0#3(2-;"+/?+(2&"(%-/+6)"ir.

%PUILAJ+MTHDLMB+;@NISDN=+CDNMHDNM+CD+BGEDH+]DJIFHIBIHINKX+GPUILAJIH+EDFG+AU\AHIBIJK+

MHD+DLWDPJMUGLAL+EDNMLHMQM+CD+BDCPMJMLD+ZIQHK+GHINIPX+_hh+UKH+JGLALEI+@A@AHIL+GNIL+mel-100 
24
niYPJDP+GHIJKHKPdX+msh-ss+INIJKLK+M^IED+DEDN>



CD+lhh+UKH+JGLALEIPM+GNIL ise %30-bl+INIJKLEI+GHISIP@KN;EYRYP+UYTED+_hhhB+EDNMLHMPX+UYPJDP+

yüzde 3000m derinlik için)(Bölüm 1.6.3, 6.3.3, 6.3.4, Tablo 6.2).

27. Mineral karbonizasyon(:28:"#$#%&()"+(,+5!"#*#*(LM2'(#.$!%9+/+(4#<$#2#?#4.&/.

28. Sürekli bir CO2(%&;&*.&%&($+2,#*#(8+")/%+'(4)(+*(#;&*,#*(6)/(4&%&$(!"#?#4.&/'(KTD’nin iklim 

,+B)3)4")B)*)(önlemedeki #0#*.#1&*&(,+*8+"+2+?+4.)/. X4")$(,+B)3)4")B)( )*,)/8+$+%)( )<)*( %&;&*.&(

:28:"#$#"#/&*&*(,+B+/"+*,)/)"$+%)'(4#/#/(#3#$#%&()<)*(%+<)"+*()%4+"+.(<#.&2#(0+(1+!"!1)4(2#(,#(

okyanusal depolama için saklanan fraksiyon"#/,#4)($+0?:.(6)"8)"+/+(6#B"&,&/=(

3IHKRBIHINX+ LIJKH+ \D[MNMBJMT+ ZMN+ EDFGHIBI+ MHD+ PIFI@KHISIQK+ JGNAJALA+ ^INPHK+ UVLHDND+

@IRKBKR@KNg+ EANEANAHIL+ DBMJUGLHINKL+BMP@INHINKX+ ZDHMNHDLBMR+ MLEMN\DBD+ JDLINUGJA+BIHMUD@MLML+

EYRYNYHBDJM+UI+EI+I@BGJ^DNEDPM+JDNI+\ITK+PGLJIL@NIJUGLHINKLKL+EYRYLYHDL+JDCMUDJM+M[DNMQMLED+

gelecekteki kabul edilebiliN+DBMJUGLHINK;$VHYB+_>e>cX+b>c=>

CO2+'DFGHIBI+,U\AHIBIJKLKL+iIJIH+CD+'YTDLHDUMSM+)GNALHINK+&DHDNEMNO

Y_=( Q+/#".&*,#4)( !5+/#%2!*"#/( )<)*'( ,!"#2"&( !"#/#4( )"8)")( 2#( ,#( 6#;&( H#""+/,+( ,)/+4.( 1+!"!1)4(

,+5!"#$#%&*#()")34)*(,-;+*"+$+"+/($+0?:.(!"%#(,#'(#*?#4(6#;&(-"4+"+/,+(özellikle uzun vadede 

jeolojik depolama için (8+")3$)3(2#%#"(0+2#(,-;+*"+$+(<#.&%& mevcuttur.

-IEDLSMHMPX+FD@NGH+CD+\IT+MRHD@BDHDNMX+FGFYHIJUGL+PGL@NGHYX+I@KP+BIEEDHDNX+M[BD+JAUAX+

UYPJDP+ ZIJKL[HK+ \ITHINKL+ EICNILKRK+ \MZM+ PGLAHINEI+ UIJIHINKL+ CD+ EYTDLHDBDHDNML+ ZAHALBIJKX+

WDGHGWMP+EDFGHIBI+MHD+EGHIUHK+GHINIP+MH\MHMEMN>+<%2+ML+I@BGJ^DND+JKTBIJKLK+DL\DHHDBD+JGNALHINK+

ve çevresel etkileri henüz çVTYHBDBMR@MN>+ $ITK+ EDCHD@HDNX+ <%2+ EDFGHIBIJKLKL+ BIEDLSMHMP+

^IIHMUD@HDNM+ MHD+ PINRKHIR@KNKHEKQKLEI+ ATAL+ CIEDHM+ JGNABHAHAP+ IHBKRHINEKN;$VHYB+ l>b>fX+ l>b>`X+

5.8.4).

VP=( d)$,)2+( 4#,#/( *+( LM2( +*1+4%)2!*:*:*( ,+*);( 2#.#4"#/&*#( H#*8)( 4!3:""#/,#(

:28:"#*#?#B&*#'(*+(,+(H#*8)(!42#*:%:*(:28:*(!",:B:*#(,#)/(H)<6)/(0+/)(-;+/)*,+(:;"#3$#2#(

0#/&"#$#$&3.&/=

$A\YLX+ EDLMT+ UI@IPHINKLI+ UI+ EI+ GPUILAJHINI+ <%2 enjeksiyonunun potansiyel olarak 

AU\AHIBIJK+ YTDNMLED+ ZMNPI[+ ATHIRBI+ ;VTDHHMPHD+ 1GLENI25 ve OSPAR26+ M@@M^IPK=+ UIFKHBKR@KN>+

BY@YL+ZA+ATHIRBIHINEIX+WDGHGWMP+EDFGHIBIUI+MHMRPML+]M[ZMN+JFDJM^MP+PGLAB+DHD+IHKLBIBKR@KN>
25
6DLYT+AU\AHIBIUI+PGLAHBIBKR+'DLMT+0GFYHIJUGLALAL+3VF+CD+'MQDN+"@KPHINKL+'VPYHBDJMLEDL+!GNALBIJK+!GLAHA+!GL^DNILJ+;_saf=+CD+

bunun Londra Protokolu(1996).



26
Paris’te (1992) kabul edilen Kuzey-EGQA+"@HIL@MP+%PUILAJ+3DCNDJMLML+!GNALBIJK+!GLAHA+!GL^DNILJ>+%)0"#X+%JHG-0INMJ+M[ML+PKJIH@BI+

GHINIP+PAHHILKHBKR@KN>

/BMJUGL+/LCIL@DNHDNM+CD+6DJIFHIBIHINK+M[ML+KTD’LML+"LHIBK+&DEMNO

VO=( d:( #*4)( @eLL( 27*+/8+"+/)'( KTD ile ilgili( +$)%2!*( ,+B+/"+*,)/$+%)*+( 7;8-( $+.!."#/&(

içermemektedir.

IPCC’nin genel tavsiyeleri, KTD’ye uygulanabilir. Birkaç ülkede de, ulusal emisyon 

]DJIFHIBI+BD@G@HINK+ MHD+ZDNIZDN+AU\AHILBIP@IEKN>+4TDH+BD@G@HINX+ZMUG-PY@HD+AU\AHIBIHINK+ MHD+

ilgili geçici emisyonlar (fugitive emissions) ve negatif emisyonlar (negative emissions), 

^MTMPJDH+JKTKL@KX+<%2:ML+@GFHIB+@A@AB+CD+EDFGHIBIJK+M[ML+\DNDPHMEMN>

32. Bugünkü ancak birkaç KTD( 5/!1+%)*,+( .#$#$+*( 1+!"!1)4( ,+5!"#$#( :28:"#$#%&(

kapsanmakta, bu yüzden de monitörleme, ve/)9)4#%2!*'(8+/<+4(9);)4%+"(%&;&*.&(!/#*"#/&(0+(!/.#4(

6+")/%);")4"+/)*(/#5!/"#*$#%&()"+()"8)")(#;(,+*+2)$(6:":*$#4.#,&/=

KTD’den CO2+ DBMJUGLHINKLKL+ \VNYL@YHDnmesi ve verifikasyonu için birkaç teknik 

BDCSA@+UI+EI+\DHMRMB+EVLDBMLEDEMN>+"LSIP+ZALHINX+AU\ALHAPX+ZVH\D+VTDHHMQMX+PKJK@HIBIHIN ve 

ZDHMNJMTHMPHDN+M[MLED+EDQMRBDP@DEMN>+

33. CO2'(<+3).")(6#B"#*.&"#/"#(6)/(-"4+,+(.:.:":5'(,)B+/(6)/(-"4+,+(,+5!"#*#6)")/=(

6DJIFHIBIHIN+ M[ML+ PANIH+ CD+ BD@G@HINX+ IUINHILBKR+ GHBIHKEKN>+ ?DHDSDP@D+ EDFGHIBI+

JI]IJKLEI+BDUEILI+\DHDZMHDSDP+^MTMPJDH+JKTKL@KX+]DJIZI+PI@KHBKR+GHBIHKEKN>

Veri Eksikleri Nelerdir?

V`=(WEA(#<&%&*,#*'(3:#*4)($+0?:.(0+/)"+/(2+.+/%);(87/-"$+4.+,)/=(F/.#*(6)"8)(0+(,+*+2)$()"+(

6+")/%);")4"+/( #;#"#?#4.&/( 0+( ,!"#2&%&2"#( )4")$( ,+B)3)$)( önlenmesi için KTD nin 

y#28&*"#3$#%&*#(27*+")4(4#/#/(0+/$+4(,+(4!"#2"#3#?#4.&/=(


