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Ί ⱦ☺ꜛfiΊ 

ₐ♀꜡◌כⱲfiכ♅☻הꜟ┼─ ₑ 

│∂╘⌐ 

2014 11 ⁸ │⁸2030 ╩ ≤⇔√₈ ⱨ▼כ☼

и₉╩ ⁹ │⁸Ɽꜞ ⌐ ≠ↄ ⅜ ─NDC 2030 ⌐╙ ↕╣≡⅔

╡⁸ │⁸∕─ ⌐ ↑≡ ─ ╩ ∫≡™╢⁹ 

Ɽꜞ ≢│⁸ ⌐ ⇔≡⁸ ╩ ∆╢√╘─₈ ⌂ ●☻─

─ ─√╘─ ₉─ ≤ 2020 ╕≢─ ╩ ╘≡

™╢⁹↓─√╘ │⁸ ⅜ ─₈ ₉╩ ∆╢═ↄ⁸₈Ɽꜞ ⌐

≠ↄ ≤⇔≡─ ⌐ ↑√ ₉╩ ⇔⁸ ╩ ⇔√⁹ 

↓─╟℮⌂ ─ ⅝╩ ↑⁸ │⁸ ─₈ ⱨ▼כ☼

и₉ ⌐ ↑√ ╡ ╖⌐ ⅎ⁸ √⌐ 2030 ╩ ⅎ⁸ ⌂a הⱲfiכ◌꜡♀

─ₑꜟכ♅☻ ╩ ⇔√₈ ⱦ☺ꜛfi₉╩ ∆╢↓≤≤⇔√⁹ 

 ─  

│⁸ ⁸ ◖☻♩⁸ ─ ⁸ ⁸ꜞ◘▬◒ꜟ ⌂

≥⁸ ≤⇔≡ ╘╠╣╢ ↄ─ ⌐⅔™≡ ╣≡⅔╡⁸↓─√╘⁸ ⁸ ⁸

ⱦꜟ⁸ ⁸ ⌂≥⁸ ▬fiⱨꜝ╛ ⌂≥╩ ∆╢ ≤⇔≡⁸ ₁

─ ╩ ⅎ≡™╢⁹ 

╙≤╙≤ │ ≢№╢ ╩ ⇔≡ ╠╣╢⅜⁸™∫√╪ ↕╣√

│⁸ ⌂≥─ ─ ⅜ ╦∫√№≤╙⁸∕─╒≤╪≥⅜☻◒ꜝ♇ⱪ≤

⇔≡ ↕╣ ┘ √⌂ ⌐ ╕╣ ╦╢≤™℮⁸ ⌐│⌂™ ╣√ꜞ◘▬◒

ꜟ closed- loop r ecycling ╩ ⇔≡™╢⁹↓─√╘⁸ ⅛╠ ╖ ↕╣

√ │ ₁⌂ ⌐ ╩ ⅎ⌂⅜╠ ⌐ ↕╣≡™ↄ 1 ⁹ 

 
1. ─ꜝ▬ⱨ◘▬◒ꜟ≤ꜞ◘▬◒ꜟ closed- loop recycling  

≢─ ─

ẏ
ḥᾕῬ Ῥ Ῥ

2018 11   

2019 9   
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2⌐ ⅜ ─ ┘⌐ GDP─ ╩ ∆⁹1958 ─ √╡─ │

1t/ ⌐ ⅞⌂⅛∫√⅜⁸1960 ─ ╩ ≡ 1973 ⌐│ 4t/ ⌐ ⇔⁸15

─ 1988 ⌐ 7t/ ⁸ ⌐ 15 ─ 2003 ⌐ 10t/ ⌐ ⇔√⁹↓─ ─

─ │+0.2t/ / ≤⌂╢⁹∕─ │⁸ ─ ⌐ ™ │ ╛⅛⌐

⇔ +0.06t/ / ⁸ ─ │ 13.6 t 2015 ⁸ √╡≢│ 10.7t /

≤⌂∫≡™╢⁹ 

 
2. ─ ─  

│ ⁸ GDP│ 29 ⌐╟╢ 

─╖⌂╠∏⁸ ≤ √╡─ ⌐│ ─ ⅜№╡ 3 ⁸╕√

⅜ ⅎ╣┌ │ ∆╢⁹OECD ⌐⅔↑╢ │ 10t / ≤

↕╣≡⅔╡⁸╕√⁸ ⌐│ ⌐⅔™≡⁸ ⌐│▬fi♪⌐⅔™≡╙⁸

⅜ 10t/ ⌐ ∆╢≤ ↕╣≡™╢ 4 ⁹ 

  
3 √╡ GDP≤ ≤─    4 √╡ ─  

 

1⌐ 2015 ─ ─ ≤ 2050 ⁸2100 ─ ╩ ∆⁹2015 ─

─ │ 294 t ≤ ↕╣≡⅔╡⁸ √╡ │ 4.0t / ≤⌂╢⁹↓╣

│ 1973 ─ ─ ⌐ ∆╢⁹ │ ╙ ⅜ ↕╣≡⅔╡⁸╕√
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ԁ θϤ ‫ ˢt/ ˣ

ԁ θϤGDPs ֒꞊k¥/ ˣ

0.2t/ / 0.2t/ / 0.2t/ / 0.06t/ /

Muller, et.al,ñPatterns of Iron Use in Societal Evolutionò, 

Environ. Sci. Technol. 2011, 45 

ñSustainable steel: at the core of a green economyò, 

World Steel Association, 2012 
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⅜ ⇔≡™ↄ ≢⁸2050 ≢│ 7.0t / ⁸ │ 682 t ⌐ ╢≤ ⇔√⁹

≢│ 1973 ⅛╠ 1988 ─ 15 ╩ ⇔√ 4ќ7t/ ┼─ ╩⁸ ≢│ 35

╩ ⇔⁸ ╟╡ 62 ╣≢ 7t/ ⌐ ∆╢≤─ⱴ◒꜡ ≢№╢⁹2100 ⌐ ↑≡

│↕╠⌐ ⅜ ∆⅜⁸SDGs Sustainable Development Goals ⌂

⅜ ↕╣⁸ ≤≤╙⌐ ╛ ⅜ ⇔≡⁸ ⅜ ─ ╖─

⅛↕╩ ⇔≡™╢╙─≤⇔≡ 10t/ ≤ ™√⁹ 

 

↓─ ╩ ↕∑╢√╘─ ╩ 2⌐ ∆⁹2015 ─ ─

│⁸ 12.9 t ⁸ 16.2 t ≢⁸ │ כꜟ

♩≢№╢ DRI ╗ ⅜ 12.2 t ⅜ⱪ♇ꜝ◒☻╢№≢♩כꜟꜟ◒▬◘ꜞ⁸ 5.6 t ≢

№∫√⁹ ⌐ ↑≡│ 2015 12.9 t ќ2050 21.3 t ќ2100 30.1

t ⌐ ™ ╙ 2015 16.2 t ќ2050 26.8 t ќ2100 37.9 t ∆

╢⁹ ⌐≈™≡│⁸ ≤⇔≡ ⌐╟╢ ☻◒ꜝ♇ⱪ─ ⌐ ™☻◒

ꜝ♇ⱪ ⅜ 2015 5.6 t ќ2050 15.5 t ќ2100 29.7 t ⇔≡™ↄ⁹

⇔⅛⇔☻◒ꜝ♇ⱪ∞↑≢│ ╩ √∆↓≤│≢⅝∏⁸╕√ ⌐│ ꜟ

─♩כ │ ≢№╢↓≤⅛╠⁸2100 ⌐⅔™≡╙⁸╒╓ ╖─ 12.0

t ⅜ ≤⌂╢⁹ 5⌐ 2100 ╕≢─ ה ╩ ∆ ─ │

Appendix I⁹ 

 

 

5. ┘⌐  

2015 2050 2100

73.8 97.7 111.8

√╡ t/ 4.0 7.0 10.0

⁷ t 294 682 1118

*UN, World Population Prospects 2017τϢϥ

1. ᵦ ῢ ӱ ρ ‫

*

ˢᴑtˣ

2015 2050 2100
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 ─ ◦♫ꜞ○ 

BAU(Business as Usual ⁸ ╡ ⅝)  ◦♫ꜞ○ 

⌐╙≥♩כꜟꜟ◒▬◘ꜞ⁸♩כꜟ ─ ─╕╕ ⅜ ⁹

⌐ ™☻◒ꜝ♇ⱪ ⅜ ⇔⁸ ⌐ ╘╢☻◒ꜝ♇ⱪ ⅜

⁹☻◒ꜝ♇ⱪ│ ⌐ ⌂ ⅜ ≢№╢√╘⁸ №√╡─CO2

│ ∆╢⅜⁸ ─ ⌐╟╡⁸CO2 │ ⁹ 

BAT( Best Available Technology ⁸ ◄Ⱡꜟ◑כ ) ◦♫ꜞ○ 

─ ◄Ⱡꜟ◑כ ╩ ⌐ ⁹IEA ETP2014≢│⁸BAT ⌐╟╢

ⱳ♥fi◦ꜗꜟ╩ 21%≤⇔≡⅔╡⁸2050 ╕≢⌐ ↕╣╢╙─≤ ⁹BAU◦♫ꜞ○

⌐ ═≡ │ ↕╣╢⅜⁸ ─ ⌐╟╡CO2 │ ⁹ 

◦♫ꜞ○ 

─ COURSE50: ⁸ⱨ▼꜡◖כ◒☻ ⅜⁸2030 2050

╕≢⌐ ↕╣⁸ ╢↑⅔⌐♩כꜟ ⅜ 10 ↕╣╢╙─≤ ⁹ 

◦♫ꜞ○ 

╕∞ ⌐≈™≡™⌂™ ⁸CCSהCCU ─ ⁸ ┘⌐

─♀꜡◄Ⱶ♇◦ꜛfi ⌐╟╡⁸2100 ⌐ₐ♀꜡◌כⱲfiכ♅☻הꜟₑ─ ╩ ⁹

2050 ─ ꜠ⱬꜟ⌐╟╡ ☻כ◔ ◦♫ꜞ○⅛╠ 20 ⁸

☻כ◔ 50 ⁸ ☻כ◔ 80 ≤⇔√ ─◦♫ꜞ○╩ ⁹ 

 

6 ◦♫ꜞ○⌐⅔↑╢CO2 ─  

 
7 ◦♫ꜞ○⌐⅔↑╢CO2 ─  
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⌂⅔⁸ ◦♫ꜞ○╩CCS─╖≢ ⇔√ ⁸2030 2100 ─ │⁸

≢☻כ◔ 911 t - CO2⁸ ≢☻כ◔ 1012 t - CO2⁸ ≢☻כ◔ 1112 t - CO2≤ ↕

╣╢⁹CO2 ─ ╛ ⁸ ╛ ─ ╡ ⌂≥⁸ ╩

ⅎ√ ─ ╙ ≤⌂╢⁹╕√⁸2100 ⌐⅔™≡ ╩ ≢ ∆╢ ─

⌂ │ 1 2 Nm3≤ ↕╣⁸ כꜞⱲfiⱨכ◌─ ─ ה ⅜

⌐ ↑√ ≤⌂╢⁹ 

 ─  

─ ─ 40%│ ╩╕√™≢ ↕╣≡⅔╡⁸ ─ ⁸ ─ 60% ⅜

⁸ ↕╣⁸ ─ ╩ √⇔≡™╢⁹↓─╟℮⌐ │⁸◘ⱪꜝ▬♅

ꜟⱣכ꜡◓⌐╙≥♩♇◔כfi⁸ⱴכ▼ ⇔≡⅔╡⁸ ─כ♃◒☿ ⌂ ⌐

⌂ꜟⱣכ꜡◓│ ⅜ ≢№╢⁹ 

─ │↓╣╕≢ ╣√ ◄Ⱡꜟ◑הכ ≢ ─ ⌐ ⅝ↄ

⇔≡⅝√⁹╕√⁸ ⌐⅔™≡╙ ⁸⇔♪כꜞ╩ ─ ╛ ╩ ╘⁸

─ ⁸ ⌐ ∆╢ ─ ╩ ∂≡⁸ ⅜ ─ ⁸ ─

⅛↕≤ ─ ⌐ ⇔≡⅝√⁹↓─↓≤│ ─₈ ₉─

≢№╡⁸2030 ─ ⌐⅔™≡╙ ≤⌂╢ ⅎ ≢№╢⁹ 

ⅎ≡⁸Ɽꜞ ⌐ ≠ↄ 2ϴ ╩ ⌐ ↄ⌂╠┌⁸ ─ │╙

≤╟╡⁸ ─ ╩╙ ⅎ╢ ⅜ ≤⌂╢⁹ 8⌐

─ ─ ⅎ ╩ ∆⁹ 

 
8 ─ ─ ⅎ ≈─◄◖  

≈─◄◖⌐╟╢  

[ ◄◖ⱪ꜡☿☻]  

1970 ─○▬ꜟ◦ꜛ♇◒╩ ⌐⁸ │⁸ᵑⱪ꜡☿☻─ ⌂≥╩ ≤⇔

√ⱪ꜡☿☻ ⁸ᵒ ה ≢ ∆╢ ●☻─ ⁸ᵓ ◄Ⱡꜟ◑כ─

ה ⁸ᵔ ─ ╩ ≤∆╢ ◄Ⱡꜟ◑כ ─ ה ⌐

╡ ╪≢⅝√ 9 ⁹∕─ ⁸ ≢ ─◄Ⱡꜟ◑כ ─ⱪ꜡☿☻╩ ⇔≡⅝

√ 10 ⁹ │⁸ ⌐⅔™≡╙ ⅝ ⅝₈◄◖ⱪ꜡☿☻₉─ ה

⌐ ╡ ╪≢™ↄ⁹ 

ⱨ▼כ☼и⌐⅔↑╢◄◖ⱪ꜡☿☻ (2030)│ 900 t - CO2 

ṇ

︢ ḭ ︡ אל
ךּףּ

ṇ אל

ḱ ︡ḭ

ḲCOURSE50ḭ ṇ

Ḳ ḭCCSḭCCU
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9 ─◄◖ⱪ꜡☿☻─ ╡ ╖ 

 
10 ─◄Ⱡꜟ◑כ ╩ 100≤⇔√  

RITE₈2015 ─◄Ⱡꜟ◑כ ─ ₉ │  

 [ [fiꜛ◦כꜙꜞ♁◖◄  

≢│⁸ ≢ ה ⇔√ ◄Ⱡ BAT ─ ASEANה♪fi▬ה

╩│∂╘≤∆╢ ─ ⅜ ⇔™ ┼─ ╛⁸GSEP₈◄Ⱡꜟ◑כ ⌐ ∆╢

Ɽכ♫♩כ◦♇ⱪ₉ ─ ─ ╖≢─ ◄Ⱡꜟ◑כ ╩ ∂≡⁸

≢─CO2 ⌐ ⇔≡⅝√⁹ ◄Ⱡꜟ◑כ IEA ─ ≢│⁸ ◄Ⱡꜟ◑כ

∕─ ↄ⅜ ≢ ↕╣√ ─ ⌐╟╢ ≢─ ⱳ♥fi◦ꜗꜟ⅜ ╘≡

⅝™↓≤⅜ ↕╣≡⅔╡ 11 ⁸ ⅝ ⌐fi₉ꜛ◦כꜙꜞ♁◖◄₈⅝ ╡ ╪≢™ↄ⁹ 

ⱨ▼כ☼и⌐⅔↑╢◄◖♁ꜞꜙכ◦ꜛfi (2030)│ 8000 t - CO2 

 

11 ─ ◄Ⱡⱳ♥fi◦ꜗꜟ 2011  

IEA₈Energy Technology Perspective 2014 ₉ 

 

ô70s ô80s ô90s ô00s ô10s
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TRT, CDQ 

/
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73
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ô20s ô30
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128 130
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[ ◄◖ⱪ꜡♄◒♩]  

│∕─ ╛ ╩ ⅝ↄ ↕∑≡⅝√⁹ ⅎ┌ ─

⁸1970 ⅛╠ ⌐ ╢╕≢⁸ ₁⌂ ⌐☼כ♬╛ ∂≡ ⅜ ╘╠

╣⁸ ⌐╟╢ ─ ⌂≥⌐╟∫≡⁸CO2 ⌐ ⅝ↄ ⇔≡⅝√⁹⇔⅛⇔

₁⅜ ⇔√ ꜠ⱬꜟ│ ⌐ ⇔≡⁸1/10 1/3 ─ ⌐ ⅞⌂

™ 12 ⁹ │⁸ ─↕╠⌂╢ ─╖⌂╠∏⁸ ─ ▬fiⱨ

ꜝ─√╘─ ─ ⌂≥╩ ⇔≡⁸ ─ ╩ ⅎ╢≤≤╙⌐⁸ꜝ▬

ⱨ◘▬◒ꜟ ╩ ⇔√CO2 ⌐ ⇔≡™ↄ⁹ 

ⱨ▼כ☼ II ⌐⅔↑╢◄◖ⱪ꜡♄◒♩ (2030)│ 4200 t - CO2 

 

12. Ɫ▬♥fi ─ ≤ ─ⱳ♥fi◦ꜗꜟ 

┼─ ╡ ╖ 

│⁸2030 ≢─ ⌐ ↑≡⁸COURSE50╛ⱨ▼꜡◖כ◒☻⌂≥─

─ ╩ ↑≡™╢⁹↓╣╠─ ⅜ ↕╣√ ⁸ ─♩כꜟ

CO2 ─ 10 ⅜ ↕╣╢ CCS ╩ ↄ ⁹ │ ⅜⁸ ⌐╙

⌐╙ ─ ≤ ⅎ╠╣╢√╘⁸ ╩ ≤⇔√ ─ ╩ ╘

╢ ⅜№╢⁹⇔⅛⇔⁸↓╣╠─ ╡ ╖∞↑≢│Ɽꜞ ⅜ ∆ ꜠ⱬꜟ⌐

∆╢↓≤│≢⅝∏ 7⌐⅔↑╢ ◦♫ꜞ○ ⁸∕╣╠╩ ⅎ√₈

₉⅜ ≤⌂╢⁹ │⁸COURSE50הⱨ▼꜡◖כ◒☻─ ⌐╟∫≡ ╠╣╢

╩ ⅛╡≤⇔≡⁸ ⌐│ ⱪ꜡☿☻⅛╠─♀꜡◄Ⱶ♇◦ꜛfi╩ ≤∆╢

⁸ ⱪ꜡☿☻≢ ∆╢CO2╩ ⇔ ∆╢CCS Carbon Capture 

and Sequestration ⁸№╢™│CO2╩ ≤⇔ ╩ ∆╢CCU Carbon Capture and 

Utilization ─ ⌐ ∆╢⁹ 

⌐ ↕╣╢ │⁸ ─╖⌂╠∏ ╛ ⌂≥ ≢כ♃◒☿⌂₁

ↄ ↕╣╢↓≤⅛╠⁸ ─◄Ⱡꜟ◑כ◐ꜗꜞ▪≤⇔≡ ⁸ ↕╣≡™╢

↓≤⅜ ≤⌂╢⁹ ⌐ ≢№╢ ─ ⌐ ↕╣╢ כꜞⱲfiⱨכ◌⁸│

≢№╢↓≤│╙≤╟╡⁸ ╙ ⌂ ≤⌂╢⁹╕√⁸CCS ⌐ √∫≡│⁸

─CO2─ ה ─ ⌐ ⅎ⁸CO2 ─ ╛ ⁸

╛ ─ ╡ ⌂≥⁸ ╩ ⅎ√ ─ ⌐ √╢ ⅜№╢⁹ 

13⌐ ⌐ ╩ⱴ♇ⱪ♪כ꜡√↑ ∆⁹ 

0 1 2 3 4 5 6 7 8 9 10 11
GPa

10.4GPa

1960 1970 1980 1990 2000 2010

440MPa 590MPa 780 980MPa 1180MPa
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13. ⌐  ⱴ♇ⱪ♪כ꜡√↑

⅔╦╡⌐ 

2030 ─ ⌐ ⇔≡│⁸ ─ ╛ ─ ⌂≥⁸ ≢│ ⇔ⅎ⌂™

╩ ╪≢™╢⁹∕─╟℮⌂ ⌂ ─ ≢⁸↓─₈ ⱦ☺ꜛfi₉

│⁸Ɽꜞ ╩ ∆√╘─ ╩ ∆╙─≢№╡⁸a♀꜡◌כⱲfiכ♅☻הꜟₑ

⌐ ↑√ ╩ ∆╢╙─≢№╢⁹ 

│⁸ ⅜ ─Ɽꜞ 2030 ⌐ ↑≡⁸

╩ ⌐ ╘≡™ↄ≤≤╙⌐⁸2030 ─ ⌐≈™≡╙⁸ ≈─◄◖≤

─ ╩ ≤⇔√ ⌐ ╡ ╪≢™ↄ⁹ 

  

2100

COURSE50

Super COURSE50

CCS

CCU

2100

CCS/CCU

2020 2030 2040 2050

COG

CO2

2050

CCS

CO2

CO2

2020 2030 2040

introductionR&D

R&D

R&D

R&D

R&D

introductionR&DR&D

R&D

R&D

R&D
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Appendix I─ ─  

 

a)  №√╡─  

2015 4.0t/  

2050 7.0t/  

2100 10.0t/  

b)   

₈World Population Prospects2017 ₉╩  

c)  ☻꜡ה 

─ 0.1 ⅜  ⁹√⇔≥─╙╢∆☻꜡ה

d)  ☻◒ꜝ♇ⱪ  

d- 1) ☻◒ꜝ♇ⱪ ⌐ ⇔≡ 12.5 2015  

d- 2) ☻◒ꜝ♇ⱪ ⌐ ⇔≡ 9.3 2015  

d- 3) ☻◒ꜝ♇ⱪ ⌐ ⇔≡ 2015 0.8 ќ2050 1.5 ќ2100 2.0

≤ ₁⌐ ∆╢╙─≤⇔√⁹ 

e)  ─  

⁸☻◒ꜝ♇ⱪ≤╙⌐ ╡╩ 91 2015 ≤⇔√⁹ 

 

 

 

  

2015 16.2 12.2 5.6 2 1.3 2.2 12.5 9.3 0.8 294 4 0.1 73.8

2020 18.5 13.5 6.8 2.3 1.5 3 12.5 9.3 0.9 348 4.5 0.1 78

2030 21 13.8 9.2 2.6 1.7 4.9 12.5 9.3 1.1 462 5.4 0.1 85.5

2050 26.8 14 15.5 3.4 2.2 9.9 12.5 9.3 1.5 682 7 0.1 97.7

2100 37.9 12 29.7 4.7 3.1 21.9 12.5 9.3 2 1118 10 0.1 111.8

DRI

A- I  ─  

 

2015 2050 2100

73.8 97.7 111.8

√╡ t/ 4.0 7.0 10.0

⁷ t 294 682 1118

)
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Appendix IIIEA-ETP 2017 2DS≤─  

 

IEA- ETP 2017 2DS≢│⁸2060 ╕≢⌐⁸ ╢↑⅔⌐כ♃◒☿ ♀꜡⁸ ⌐כ♃◒☿

⅔↑╢ ⅛╠─ 30 ╩ ⇔≡™╢⁹ 

⅜כ♃◒☿ 2060 ╕≢⌐♀꜡◄Ⱶ♇◦ꜛfi ╩ ⇔√ ⁸ ⱪ꜡☿☻≢ ∆╢

─℮∟ ─ ⅜♀꜡◄Ⱶ♇◦ꜛfi≤⌂╢⁹↓╣⌐ ◦♫ꜞ○≢ ⇔√BAT

≤⁸ ◦♫ꜞ○─COURSE50 ╩ ⅎ╢≤⁸2060

≢⁸IEA- ETP 2017 2DS⌐⅔↑╢ ─ - 30 ⌐╒╓ ∆╢꜠ⱬꜟ≤⌂╢⁹↕

╠⌐COURSE50─ CCS ╩ ⅎ╢≤⁸2060 ⌐⅔™≡╒╓ ─◦♫ꜞ○≤⌂╢⁹ 

  ─ IGES GRID EF v10.2─ Combined Average╩  

─♩כꜟ  140kWH/t- s ─ 2016  

─♩כꜟ  872kWH/t- s ─ 2016  

─♩כꜟ  CO2 2.4t - CO2/t- s 

─♩כꜟ  CO2 1.0t - CO2/t- s 

 ─ 0.91 ╙≥♩כꜟⱪ♇ꜝ◒☻⁸♩כꜟ  

 

 

A- II  IEA- ETP 2017 2DS≤ ◦♫ꜞ○≤─  

Gabi Professional TS DB

1.84 

1.67 
1.60 1.77 

1.47 

1.30 

1.16 

0.90 

1.56 

1.04 

0.80 

1.97 

0.81 

0.59 

0.00

0.50

1.00

1.50

2.00

2.50

2015 2030 2050 2060

t-CO2/t-crude steel

BAU 

@2060

BAT

COURSE50

COURSE50 +CCS

38.6 

44.8 
46.0 

37.3 

39.3 
37.4 

31.0 

26.0 
32.7 

28.0 

23.0 

31.9 

21.8 

17.1 

0.0

10.0

20.0

30.0

40.0

50.0

2015 2030 2050 2060

t-CO2

BAU 

@2060

BAT

COURSE50

COURSE50 +CCS

2DS -30 22.4 @2060
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Appendix III  

 

⌐ ↕╣╢ ⁸╡╟≥╙│≥↓╢№≢כꜞⱲfiⱨכ◌⁸│ ╙

⌂ ≤⌂╢⁹ ─ ≤ ⇔≡ ╛◖☻♩─ ╩ ─╟℮⌐ ⇔√⁹ 

 ̧ ⌐╟╢  

1/2Fe2O3 + 3/2H2 + 48kJ ќ Fe + 3/2H2O 

 ̧ ⌐ ≠ↄ 1t ⌐ ⌂  

601Nm3  67Nm3  1600ϴ╕≢─ 85Nm3  753Nm3/ton of (

)  Ҝ 75%≤∆╢≤ 1000Nm3/ton  

 

ü 2100 ─ 12 t ─ ⌐ ⌂ │  1.2 Nm3  

ü *╩ 4.5kWh/Nm3- H2≤∆╢≤⁸5.4 kWh─ ─ │

1 kWH/ ⅜ ⌐ ⌂ ⌐ ה ה ⌂≥─√╘⌐ ─

⅜  

* ⁸₈ ⌐╟╢ ≤∕─◖☻♩₉⁸ ◄Ⱡꜟ◑כ◦☻♥ⱶ Vol.33, No.1 (2008)  

◖☻♩  

ü ≤ ⌐∆╢ ─ ─  

╩$200/t ⁸ 700kg/t - p≤∆╢≤⁸ ◖☻♩│$140/t - p 

─℮∟⁸₈ ₉⌐ ↕╣╢ │ 55% 45%│ ●☻ ≢№╢↓≤⅛╠⁸

◖☻♩│140×0.55$77/t - p 

↓╣≤ ─ │$77/t -p÷1000Nm3- H2/t - p 7.7 /Nm3- H2 

 

 

 

 

 

 

 

 

 

 

 

A- III  ≤  
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Appendix IV ⌐ ↑√ COURSE50 

 

≢│⁸COURSE50ⱪ꜡☺▼◒♩≤ ⱦ☺ꜛfi⌐⅔™≡⁸ ╩

╗ ╩ ™⁸ ⌐⅔↑╢CO2 ╩ ╘╢⁹ 

COURSE50ⱪ꜡☺▼◒♩ 

─ ╩ ⁸ ⇔≡ ⌐╟╢ ─ ╩ ∆≤≤╙⌐⁸ CO2╩

∆╢↓≤⌐╟╡⁸ ⅛╠ ∆╢CO2─ ╩ ∆⁹ 

 

            

 

 


