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( , Steel) ?

ἵ ╪װ┬ 0.0218~2.11% ╪ ╥ ( , Iron)̓ ἵ╥ ͔

̛Ἅ, ᾅ Ӯ ʻꜙ ͔ἶ ̛ᶹ ḓ ̆ (Scrap) Ӯ╙ ∟ᴮᴛ ⁴ ᴛ( , Funace) Ⱡᴐ/♬ᴐ,

↔ , ͔, ,ⱳל   ,  ⁷, ⁷ᾐ ḓ ᶔ ᵙ ̑♬ Ӯ╥ ̓♬╙ ˞ ỸụӇѤ ⁸⁷ˆ̕, אַ

, Ї⁷, ҵ͔ˆ , ͐, ˆ, ἐ◓, ˆ̕ ḓ ˆѾל Ӯ╥ 1 ˆⱠⱳ‰̓ ˆἐ, ₮╪‡, ᴛ

Ӯ╥ 2 ˆⱠⱳ‰╙

ɂ ∟ᴮ Ṓ̕Ɩᵙ, Ⱡἐ, Ⱡˆ, לⱳ,  ⁷Ɩ  ḓ ͔ἶ ᶔ ᵙ ̑♬ Ӯ╖ᴛ ̯Ṫ

▀ḙ♠╖ᴛ ◓(Slab), ˆ(Bloom), Ṛˆ(Billet)╖ᴛ Ṫᵆ ὡ ▓╖ᶒ ◓ Ỹụ╪ ʺ◑ ᵤ╘

ẋַ(48.4%)א╙ תּ



ɂ : Ben Ellis & Wenjun Bao, 2020( ˆⱠⱳ‰╥ ˿₡₀Ḣּתḓ ˿̕ᵙᵑ─ ♠ʺ↔͙ḹ͙רἌȣ)



Á♫ , ♫˃ Ḑ ͑ ♫Ɑ‭ : 42

- Ⱡ ‰ : 3( ᾅ 2, ҍⱠ 1)

- Ⱡˆ‰ : 34

- ͔ Ⱡⱳ‰ : 3

- ͙ Ⱡ ḓ Ⱡˆ‰ : 2

ɂ : ˆ Ⱡⱳ‰╥ ˿₡₀Ḣּת ḓ ˿̕ᵙᵑ ─ ♠ʺ↔͙ḹ Ἄ(ȣ, ˿Ṩ)ר͙



?

̛◓( ҵ̆ג( ᶒ ̛Ἅ╙ Ⱡᴐ ϶╘ Ί͙

Áּק♩ ͖ᶶ : ̘◐( )

- ῼᴴḈџⱠⱳ̑♬̛◓, Ϸ ⁸ ᵙƖ‒͔( )̑♬̛◓, ῷ⁷⁸ ᵙ̑♬̛◓, 

♫Ɑ̎♩̘◐( ̛∟Ἅ╥ Ợ↔╖ᴛ ╬ ̆ᴛᾈ͎מѤ ⱠΩ ѻ.), ͎ ḗ╥ ̛◓

- Ϸ, ̯ᵙ, ẋἵ, ὡ╘, ӥḁ, 6ʺ ᴟ, ᾎΌ, ᵙ ᴛᴛ⁄ ᴈ Ӯ╥

┬ ᶹֿפ ┬ ͙ᶹ

Áở‭◌╪Ḗ ͖ᶶ : ̘◐ᵃ

- ̃ᴘᾅ͋כ, ♫˃ᾅ͋כ, ẋ ͔ἶⱠᴐ̑♬̛◓, ἐ̛̑♬̛◓, ͎ ḗ╥ ̛◓ᵆ

ɂ (ᾅ ) ὔᶹ╙ ᵣө ԅ ʺ◑ ᵤ╪ ḛỸ Ѥ Ṩụᶹᴛ ⱳˆ 1 ҉ ̆ᴛᾈ͎מ 400kg, Ⱡˆᾈ͎מ 170kg ḛỸ



?

Ⱡ ╥ ⱠⱳƖ̋̑ƖὡᵙƖᵰϮ ⁄Ўּת╥ ͕̑ ֞Ѥ ᶜƖɣ ̑Ợ⁄Ἄ ṥὝ♅╓ᴘ ỵ˲Ϯ ᶶ˝

Áּק♩ṥỢᶶ

- ◓ ↔ Ѥ ˦╪ ͎ ▫∟╙ ═♠╖ᴛ ╪↔ Ѥҥ ⅝ ˦( ˃ᾅ͋כ, Ἅ ◓)

Á ˃ᾅ͋כ

- ˆ( ) Ⱡⱳ̑♬⁄Ἄ ʺ◑ ᵤ╪ ḛỸ Ѥ ҍ ♠╬ Ṩụᶹ

(̃ᴘᾅ͋כ)∟̛Ἅ╙ ╪↔ ⁴ ̆ᴛ( )⁄Ἄ ἐ (pig iron, : ̛Ἅ⁄Ἄ

♪וֹ ⱠⱳӇѤ ̆ ἵ )╙ Ⱡⱳ Ѥ ̓♬⁄Ἄ ḛỸӇѤ ˦

(♫˃ᾅ͋כ)♣ᴛ( ) ֞Ѥ ♣͙ᴛ⁄Ἄ ̆ ֞Ѥ ἐ ╙ ╪↔ ⁴ ˆƖ͔ ╙

Ⱡⱳ Ѥ ̓♬⁄Ἄ ḛỸ Ѥ ˦

ɂ ˆᾈ͎מ ḓ Ἅ ◓ Ḥ Ợ‰▫╥ ◓ ↔ תּ



ɂ : ˆᾈ͎מ ◓ ↔Ⱡҵ ˌἐḢΌ ᵡᴐ ⁷̯(2011, ˿Ṩ)



ɂ : ˆ Ⱡⱳ‰╥ ˿₡₀Ḣּת ḓ ˿̕ᵙᵑ ─ ♠ʺ↔͙ḹ Ἄ(ȢƖȣ, ˿Ṩ)ר͙

̆ᴛ( , 
Blast Furnace)

♣ᴛ( , 
Converter)



̆ᴛ( , Blast Furnace)⁄Ἄ

ḛỸ Ѥ ⅝ל ḙ╞



Å(HMPS) Hot Metal Pretreatment Station,

Ṫ ░ḹ

Å(KR) Kanvara Reactor, ͙́♠ ̪ḙḹ

Å(TDS)Torpedo Desulfrization Station

Å̆ᴛ⁄Ἄ Ỹụӈ ↔ἐ╙ Ⱡˆ̑♬╖ᴛ ╪Ἶ ͙

─ Ợ↔ӇѤ ҵ ᴆө(Torpedo Laddle)



ῷ ᴛ

ɂ : ˆ Ⱡⱳ‰╥ ˿₡₀Ḣּת ḓ ˿̕ᵙᵑ ─ ♠ʺ↔͙ḹ Ἄ(ȢƖȣ, ˿Ṩ)ר͙



Á̃ ᴘ›Ἁ ╪„ϫѡ Ḗ╛

- ∟Ⱡᴛ ▬↔ ᾅʺ ụ

2C + O 2 ɣ 2CO

- Ἅ Ἅ╪ ⁸Ṫ Ӈ‡ Ṭὣᶹ(͋ἵ)╙ Ⱡ˞ ˭ Ӊ ỸἍ ʺ ᵣө‡︠

CaCO3 ɣ CaO + CO2

- COʺ ụ Ӈ‡ ╙ ∟ᾎ

3Fe2O3 + CO ɣ 2Fe3O4 ɣ CO2

Fe3O4 + CO ɣ 3FeO ɣ CO2

FeO + CO ɣ Fe ɣ CO2

- ỸἍ ʺ ụ ⁄ ṳ‡▓Қ ͋ἵᵑ ᾈ͎מ ᴛ Ⱡ˞

CaO + SiO2 ɣ CaSiO3



Á♆ᴘ╢ Ợ ̎♩ ⅔ד Ḗ╛



ɂ : ˆ Ⱡⱳ‰╥ ˿₡₀Ḣּת ḓ ˿̕ᵙᵑ ─ ♠ʺ↔͙ḹ Ἄ(ȢƖȣ, ˿Ṩ)ר͙



ɂ : ˆᾈ͎מ ◓ ↔Ⱡҵ ˌἐḢΌ ᵡᴐ ⁷̯(2011, ˿Ṩ)

ɇ ̃ᴘᾅ͋כѡ 1 Ɑ˃ ᾋ ‏ 300kg Ḙỵ



Á♆ᴘ╢ ̎♩› Ӹᵍ ̃ ṥỢᶶ Ḑ Ḙỵר



Á♆͖ᴘ ♫˃ ᾋ Ḙỵӄѡ ̃ ͖ᶶ Ḑ ṥỢᶶ╢ ⸗ᵃ₫ ḡ ר
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ɂ : ˆᾈ͎מ ◓ ↔Ⱡҵ ˌἐḢΌ ᵡᴐ ⁷̯(2011, ˿Ṩ)



♣͙ᴛ ҟ ủὡ ḓ 1 ὅ

2 ὅ ḓ ἐṊ ὢἛ ̊◓ ḙ



̬ṧ SiO2 Al2O3 Fe2O3 CaO MgO Na2O TiO2 MnO

҉▀
ḛỸ

♣͙ᴛ ▀ḙˆ 19.0 16.1 33.7 17.0 7.20 0 1.12 4.94

♣͙ᴛ ὡˆ 14.0 6.58 37.8 29.0 4.97 - 0.63 5.08

♣ᴛ 15.7 1.78 36.3 32.1 5.88 - 0.77 3.70

ὢἛ
(5ˌ∩)

♣͙ᴛ ▀ḙˆ 19.2 19.2 34.9 16.9 6.52 - 1.27 4.80

♣͙ᴛ ὡˆ 14.4 6.09 36.8 29.9 4.93 - 0.55 5.29

♣ᴛ 12.5 1.58 48.9 25.6 4.72 - 0.62 3.09

ᶷ
ⱳỢ

♣͙ᴛ ụ 15.28 1.66 19.38 49.06 7.09 - 1.66 5.87

♣͙ᴛ ∟ 19.41 13.38 23.25 28.73 5.81 - 0.77 8.66

♣ᴛ 27.78 9.26 1.54 52.47 7.20 - 0.72 1.03

(Ѿ─: wt, %)

ɂ : ᵰ ♪ ◓ ↔╙ ─ pH ̕ᵙḢΌ ᵡᴐ ⁷̯( ˿Ṩ, 2022)



ᶙ ◐ ↑ כ͖ ♆͖ᴘ(╪Ḗ˃) ♆͖ᴘ( Ὕ˃) ♆ᴘ

pH - 9.8 10.9 11.3

Ϸ 3 Ṭˤ Ṭˤ Ṭˤ

̯ᵙ 3 0.027 0.024 0.024

ẋἵ 1.5 Ṭˤ Ṭˤ Ṭˤ

ὡ╘ 0.005 Ṭˤ Ṭˤ Ṭˤ

ӥḁ 0.3 Ṭˤ Ṭˤ Ṭˤ

6ʺ ᴟ 1.5 Ṭˤ Ṭˤ Ṭˤ

ᾎΌ 1 Ṭˤ Ṭˤ Ṭˤ

₀ἵ 250 2.8 4.2 5.3

(Ѿ─: mg/L)

ɂ : ᵰ ♪ ◓ ↔╙ ─ pH ̕ᵙḢΌ ᵡᴐ ⁷̯( ˿Ṩ, 2022)



Á♅↑ Ҋừ

- ( ˃ᾅ͋כ)ⱳˆ ֞Ѥ ἐ ╙ ⁷ʼ 10ᵣ ╪Ữ Ỹụ Ѥ ▫

- (Ἂ ◐)♣ᴏ╙ ⁷ʼ 1• ᴛ₮ ᾎ ╪Ữ ͕̑ Ѥ ▫

Á◐ ↑ ḟḶ

- ᾈ͎מ ꜙᵆṊᴛ ̯Ṫ ⁴ Ҋ ᵏקּ 100mm ╧ ᴘ ṧᵖƙὂ ◓ ↔

- Ό̑Ợ↔, ̑┬ὡᶔ ᵰᵞּת Ӟ ∑◓, €Ṉ ḓ Ӟ ∑◓, ͙ ◌Ἅ↔ Ӯ╘

ὅ תּ Ώ̆ ◓ ↔ ʺѫ

Á◐ ↑ ↑Ҳ

- (∙ᴫ)ᾎᶋ ,  ᶔ, Ⱡ , ᵙ ↔ ◓, ͋ụֿפ ẋᴮ, ⅝‰

- (̇◐)ṈҹƖ ᵙ ↔, Ἓ , ṓ , Ό̑Ợ, ̑┬ὡᶔᵰᵞּת Ӟ ∑◓, ҵᴛƖῷᾅ

ᵙ , Ḥὡ (̆ᴛᾈ͎מ), ḈϚᴀḢּת↔, €Ṉ ḓ Ӟ ∑◓, ͙ ◌Ἅ↔



Áᾅ͋כ ὟἘ

- ̊◓ ֞Ѥ ᶜ̑Ợ↔ Ӯ╖ᴛ Ợ↔ӇѤ ˿↕ ˆᾈ͎מ ὢἛḢḹ⁄ ӻג ὢἛ ◓ ↔

- (ᾅ͋כ ͖)͌▀ ὢἛ╙ ─ ⁴ ҍ ᵒתּ 100mm ╪ ᴛ ὅ Ӈ Ợ↔ ↔ҵỮ

⅝ ˿↕⁄Ѥ ₉Ω

- (‎♅ е╧) ͙Ἓ ᵑתּ┬ ─ ӎΖ 15m ╪ ᴛ ‒♠

- (ὟἘ͖ʹ)100mm ╪ ╬ ˿↕ 1ˌ∩ ╪Ữ, ͎ ΩѤ 3ˌ∩ ╪Ữ

- (ὟἘḟḶ)ủὡ ֞Ѥ אַ͙̑ Я Ӯ╥ Ḣḹ╖ᴛ Ό♬

- (ὟἘҲ ♩)KS F 2535⁄ ӻג ὡ ᵉ╪ 1.5% ╪

Á◐ ↑ ᶙ ┬ : 95% ╧ừ



( )

ɂ : ˆᾈ͎מ ◓ ↔Ⱡҵ ˌἐḢΌ ᵡᴐ ⁷̯(2011, ˿Ṩ)



ᶙ
ṏ ở╧ ▪◐ᶶ ♆͖ᴘ(╪Ḗ˃) ♆͖ᴘ( Ὕ˃) ♆ᴘ Ὕ͖כ

(ϫּק⁮)∙ᾋᴫ 150╪ὟἘ ∙ᾋᴫ 150╪ὟἘ ∙ᾋᴫ 150╪ὟἘ ∙ᾋᴫ 150╪ὟἘ

pH 12.1 10.6 8.9 7.7 10.7 8.0 10.4 8.1 5.8~8.0

ᾎΌ Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ 1.0

ᴟ 0.287 1.580 Ṭˤ Ṭˤ 0.014 0.014 Ṭˤ Ṭˤ 2.0

0.044 0.050 0.331 0.083 0.148 0.040 0.188 0.135 -

ῷ⁷ 0.113 0.061 0.060 0.025 0.082 0.073 0.124 0.050 5.0

̯ᵙ Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ 3.0

ӥḁ Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ 0.1

ὡ╘ Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ 0.005

ẋἵ 0.788 0.387 Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ 0.5

Ϸ 0.1 0.09 0.07 Ṭˤ 0.18 0.17 0.12 0.14 1.0

6ʺ ᴟ 0.25 1.09 Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ Ṭˤ 0.5

ᵬʼ Ṭˤ Ṭˤ 0.005 0.003 0.003 Ṭˤ Ṭˤ Ṭˤ 10.0

Ṭἵ 15.3 34.9 0.8 0.7 1.9 0.5 0.2 0.3 15

(Ѿ─: mg/L)

ɂ : ᵰ ♪ ◓ ↔╙ ─ pH ̕ᵙḢΌ ᵡᴐ ⁷̯( ˿Ṩ, 2022)



̬ṧ 2018 2019 2020 2021 2022 2023 2024 2025

˾ ḛỸ 29,068 27,682 26,665 26,569 24,510 25,295 24,915 24,310

◓ ↔ 28,610 27,233 26,721 27,070 23,695 23,815 23,981 23,539

Ẉ┬(%) 98.4 98.4 100.2 101.9 96.7 94.1 96.3 96.8

̃ᴘᾅ͋כ ḛỸ 16,256 16,563 16,431 16,098 14,634 14,604 14,733 14,509

◓ ↔ 15,843 16,453 16,381 16,025 14,409 13,965 14,363 13,572

Ẉ┬(%) 97.5 99.3 99.7 99.5 98.5 95.6 97.5 93.5

♫˃ᾅ͋כ ḛỸ 12,813 11,119 10,233 10,471 9,877 10,692 10,183 9,801

◓ ↔ 12,768 10,780 10,340 11,045 9,286 9,850 9,618 9,968

Ẉ┬(%) 99.7 96.9 101.0 105.5 94.0 92.1 94.5 101.7

- Ś25Цҵ ◓ ↔ ᶜ ҀἛ, ѻᵣ, ̆ᴛᾈ͎מѤ 93.5%ᴛ ᶜ ḈҀἛ

- ̆ᴛᾈ͎מ ◓ ↔═╘ ἶתּ ˁἵ Ἕ, Ⱡˆᾈ͎מ ◓ ↔ ᾒ♠╪ ♇ⱳ

(Ѿ─: /Ц)



̬ṧ
˾ ̃ᴘᾅ͋כ ♫˃ᾅ͋כ

ᶹװ ♩┬═(%) ᶹװ ♩┬═(%) ᶹװ ♩┬═(%)

˾ 23,539,454.2 100.0 13,571,610.9 100.0 9,967,843.3 100.0

R-3 Ⱡ ∟ᴮ 1,871,292.8 7.9 - - 1,871,292.8 18.8

R-4-2 ᾎᶋ ∟ᴮ 512,790.0 52.9 11,950,849.8 88.1 512,790.0 5.1

R-4-2 Ͽ ᶹ Ⱡ 216,087.4 1.2 68,282.1 0.5 216,087.4 2.2

R-5-1 ẋᴮỸụ - 1.2 284,796.6 2.1 - -

R-7 ҵᴛ↔ 1,531,964.8 7.9 335,268.7 2.5 1,531,964.8 15.4

R-7 Ἓ Ɩṓ 5,727,730.4 28.2 904,755.9 6.7 5,727,730.4 57.5

͙ 107,977.9 0.6 27,657.9 0.2 107,977.9 1.1

(Ѿ─: /Ц)
Á2025У ⅔ד ◐ ↑ ↑Ҳ



Á͖ Ṓ ∙

- ◓ ╙ ƖⱠתּ͔ תּ ΏѤ ͙ᶹ╘ ◓ ↔ ∟ ḓ ὡỢר ╙ ─ḙ תּ ΏѤ ˿↕
◓ ↔╙ ↔

͖ᶶ ⸗ᵃ ◐ ↑ ♫ƙקּ͑ ◐ ↑ ʷѨ ┘

◐ ↑ ˼Ἐ ʷ

◐ ↑ כ͖ ◐ ↑

◐ ↑ ṩʷ
(Ṩ♠ )

ÅỰᴛ⇔ ◓ ↔ ┬

Åᵰ ♪ ◓ ↔

ƖⱠתּ͔) )

á ͙ᶹ╥ ꜙᵆṊ ἝṨṪᵆ(͋ Ṋ 4)

ã ͙ᶹ╥ ◓ ↔ ┬ Ṋ ἝṨṪᵆ(͋ Ṋ 4╥2)

͙ᶹ╥ ꜙᵆṊ ◓ ↔ ʺѫ ┬ (͋ Ṋ 4╥3)

â ◓ ↔╪ Ӈ˞Ϯתּ͔ Ⱡ ӇѤ ͙ᶹ(ᴖ Ṋ 4╥3)

ä ͙ᶹ╥ ◓ ↔ ͋)ר͙ Ṋ 5╥3)

1 2 3 4



Á◐ ↑ ∙ Ḑ Ὕởכ

1. ẋụᶀּת, Ὸ ʺ ḛỸ ˞Ϯ ḛἛ┬͙ ᶹ, ҍ͙₡₀ᶹֿפ Ӯ╪ Ḥ Ӈ‡ Ỹ ˿⁄

─ ᵑ Ḉ תּ ῷѱ ˦

2. ὡ( )Ϯ ἶ͔אַ Ӯ ┬ ᶹֿפ╪ ┬ Ӈ‡ ‚, ὡỸ ́ ֞Ѥ תּ ὡᵑ ₡₀ᾎ תּ

ῷѱ ˦

3. ἵ╛ ֞Ѥ ╪ҿבֿ ḛỸ ⁴ Ợז⁄˭ ᵑ תּל ῷѱ ˦

4. ἶ͔אַ Ӯ ┬ ᶹֿפ╙ Ⱡ˞ ˞Ϯ Ό♬ ⁴ ◓ ↔Ⱡ ╪Ϯ ∟ᴮᴛ Ợ↔ Ѥ ̓♬⁄Ἄ

Ợז╪Ϯ ˿⁄ ─ ᵑ Ḉ תּ ῷѱ ҵᴜ Ѥ Ӯ ҍ ᴖᴖ╖ᴛ ♬ Ѥ Ợ (ᾎ ᴖ

Ṋ 4╥2 ͙ᶹ╥ ◓ ↔ ὡỢר )╙ ὡר ˦

* (┬ Ἓ) ḛἛ, ╬ Ἓ, ▫⁷ḛ Ἓ, ͔ὡἛ( ), ụ Ἓ, ↔ ҶἛ, ˁ₀Ἓ, ṨᾏἛ, Ỹ ҶἛ

5. ͎ ḗ⁄ ˿Ṩᴖ╖ᴛ ♬ Ѥ ◓ ↔╥ ᾎ)ר͙ ͋ Ṋ 5╥3)╙ ὡר ˦



͖ᶶ ⸗ᵃ ◐ ↑ ┘ ở♆ṧἊƙ╩

̆ᴛᾈ͎מ R-3-1, R-3-2, R-3-3, R-3-4, R-4-7, R-10 ҉ ′╛

(51-04-01) R-3-5, R-4-2, R-5-1, R-7-1, R-7-2, R-7-3, R-7-6, R-10 ҉

Ⱡˆᾈ͎מ R-3-1, R-3-2, R-3-3, R-3-4, R-4-7, R-10 ҉ ′╛

(51-04-02) R-3-5, R-4-2, R-5-1, R-7-1, R-7-2, R-7-3, R-7-6, R-10 ҉

- (R-3) ̆Ữ╥ ▫∟╙ ὡ ˞Ϯ Ⱡ ╥ ∟ᴮᵑ Ⱡⱳ Ѥ ┬

- (R-4-2) ̊◓, ┬ᵙ, ᾎᶋ , ᵙ ḓ ᴆḈ , Ͽ ᶹ, ⅝‰Ⱡ , ʻꜙ ἍⱠ Ӯ ẋ͔ἶ̛ᶹⱠ ╪Ϯ ῷᾅ , 
ῷᾅ , ̆ Ⱡ Ӯ ͙ ẋ͔ἶ̛ᶹⱠ ╙ Ⱡⱳ Ѥ ┬

- (R-4-7) ┬Ɩʃ͙Ἓ ᶹ, ụ ᶹ Ӯ╥ ᶹֿפ╪Ϯ ΌᴮϮ ҵᴮ, ╬ , ựⱠ Ӯ Ⱡ ╙
Ⱡⱳ Ѥ ┬

- (R-5-1) ẋᴮ̕ᵙḹ⁄ ӻᵐ ẋᴮ( ẋᵑ )ᵑ Ỹụ Ѥ ┬

- (R-7) ‚╪Ϯ ̑┬ὡᶔ Ӯ⁄ Ἓ ◓Ɩṓ ◓Ɩҵᴛ͙ ◓Ɩ∑◓ Ӯ╖ᴛ ◓ ↔ Ѥ ┬

̆Ữ╥▫∟╙ ὡ ˞ϮⱠ ╥∟ ,B ẋ͔ἶ̛ᶹⱠ , Ⱡ , ẋᴮƖẋӮ╥Ⱡⱳ, ╬Ɩʺ

Ḛ╘ ᶜƖɣ ̑Ợ, ̑ ┬ὡᶔᵰᵞᶔ Ӯ⁄Ἓתּ˿ᶹᵰᵞᾎἒ, з͙ ,⁵תּ Ɩṓ ◓Ӯ



̬ṧ ʷ̎̎♩ ♫ ̎♩ ◐ ↑ ♫

∟ᴮ ᾎᶋ ᴮ Ṫὅ, ᵠ , ᾎᶋ

Ⱡ ˠⱳ, Ṫὅ, ᾎᶋ ↔ Ⱡ

ẋᴮ↔ Ṫὅ, , ░Ữ ͋ụֿפ ẋᴮ

̑‰↔ Ṫὅ, ░Ữ , ↔╔  ᶔ, ⅝‰∟ᴮ, ⁷ᵡ◓

ᶜ̑Ợ ᵙ
ῷᾅ

Ḥ , Ἕ ᶜƖɣ ↔ ̊◓, ᵙ ↔, Ṉҹ↔, ῷᾅ ↔

̊◓ ̊◓ ὅ, ░ҵ ⱳ♬ Ἓ ↔, ṓ ↔, €Ṉ Ӟ ∑◓, ╪ᾇ ∑◓, 
͙ ◌Ἅ↔



Á◐ ↑ ↑Ҳ

- Ⱡˆᾈ͎מ╥ ˿↕ Ś25Ц ר͙ 72.8%(– 7ḥᵣ )╙ ҵᴛ↔, ἛƖṓ ↔ Ӯ╖ᴛ ◓ ↔

₄╖Ϯ, ̊◓ ὡ͕ ᾒ♠ ˁἵ Ἕ, ὣ ̊◓ Ợ↔ ẋַא ҍ Ӯ╖ᴛ ╬ ὡ⅝ Ѥ ἶתּ

ˁἶ ♣ᵬ

ɫ á ⁷̊◓ Ṓѻ ◓ ↔ ̊◓ ↕ἐ Ợ↔Ӈҵᴜ Ṓ ˆ ḓ פֿ ˌἐ Яᴏ, 

â ∟ᴮ Ⱡ Ӯ╥ ◓ ↔ ẋַא ҍ ḓ ᾈ͎מ ḛỸװ ˁἵ ḢΌ ἶתּ ˆ̯Ɩᾎ

ÁpH ̒ᵖ

- ˆᾈ͎מʺ תּ ὡ, Ẓᶹ Ӯ̓ ♪ Ѥ ˿↕ и╘ ῼ ᵙ ὡ ḛỸ⁄ ӻג
Ἓ Ɩṓ Ӯ╥ ◓ ↔╙ ♇ Ѥ ⅝ל ∟╬

ɫ ὡ ḛỸ ʺѫ ◑╘ ◓ ↔╙ ‚תּ ˞Ϯ ˿ ─ ♇ˁḢΌ ˆ̯Ɩᾎ

ɂ ᵰ ♪ ◓ ↔ Ợ ̕ᵙ ΌϿἌ( ˿Ṩ, 2020.7) Ӯ⁄ ̕ᴐ Ͽ↔╙ ὡ♬ Ṓ₰ ⁴ ╬ ʺ͙̕
▫תּ) )⁄ ᴛ╖♠͙ל ΌϿ



Áὠ ̇◐ ╢ᶱở↑♫Ҳ ╩♩ Ҋừ╓ᴘ ˃ᾅ͋כ ♩קּ ⅔

Á̭ ʷ Ҳד ̎┘Ὕᶑ ᵭᵛở‭ ӫ ˃ᾅ͋כ Ҋ͈ᶘ ↑ ˉḘ ⅔

Á♫˃ᾅ͋כ שׂ Ợ ᾅ͋כ ὂ (100mm) *› Ҋ ⁭ 1ˉ√ ╧ừ ᾅ͋כ ὟἘ ╢ᶱ ♫№

ɂ ụ ᾈ͎מ ὢἛ͙ʼ╪ 1ˌ∩ ╪Ͽ⁴ҵ ὡ ẋʺ 1.5% ╪ ᴛ ̕ ӊ

ɂ ɣἒ ͙ᶹ╙ ◓ ↔ ὣ ̊◓╥ ˿↕ ̑̑ˠἒ ◑ ἵ⅝װ╥ 40% ╪Ữ ╥ᶴỢ↔ ҵᴜ ͋♬



Á╢ᶱở↑

- ὣ ̊◓ ╥ᶴỢ↔װ ṨⱴṪ╙ ˆᾈ͎מᴛ Ợ↔ ὡ ▓ҵᴜ ̕ᴐ ̆ᾎ⁄ ḙ₅ Ѥ

ḢΌ╙ ˠἒ▫∟ Ӯ̓ ἶתּ ╥

Á◐ ↑ Ҋ

- ř̊◓ὥ͕ Ś̊◓∟Ṋ ͕̑́ ⁄ ◓ ↔ ̊◓╥ Ợ↔ ᶜ ᵑ ʺ Ѥ ḢΌ╙

̰ ̪ Ṩ₮ ╥Ɩḙ₅

- ҵᴛ̑Ợ ᾎḢἌ, ὡ̕ᴛ̑Ợר ᾎḢἌר Ӯ⁄ ˆᾈ͎מ ̊◓ ר͙ ḓ ͋˶, 

ᾎ̑ Ӯ⁄ ◓ ↔̊◓ ↕ἐ Ợ↔ Ѥ Ͽ↔ ḙ₅ ⅝

ɂ ὣ ̊◓ Ӯ ╥ᶴỢ↔ˠἒ̑Ợ╥ ὣ ̊◓Ɩὣ ̊◓ ◓ ↔Ⱡ Ợ↔↔ҵ ḓ ╥ᶴỢ↔װ⁄ ̕ ̆ᾎ

- ҍ͋ᶛ ˌḛỢ‰⁄ ˆᾈ͎מ Ӯ ◓ ↔ ̊◓ᵑ ↕ἐ Ợ↔ ҵᴜ ˿₅ ʺ ╥

╥˸╙ Ⱡᾎ ḓ ╪ ⁴Ṩ ἶתּ ̕ᵙ

ɂ ̰ʺ◓♬ḹ ḓ ⁄Ḣ◓♬ḹתּ ӻג ₉ụἛ͔̓( ̆ 6 ᵣ∟) ḓ ₉ụϺẋ ᾐ̆ Ữ͔(20~600ᵣ∟) ͕תּ



Á №Ὕ

- ˆᾈ͎מ ὡ ἝṨ ᾎ ḢΌ╘ ‰́⁄Ἄ ᵡᴐ Ӈ ♬Ṩ╥ ∟תּ ⱳỢ ⁄ ҍ ˠ╥ ⅝

Á͖ ὢˉḘ

- ᾎᶋ ᵠ ҍ , ╪ụ ἵ ♇◑ ᵰ Ӯ╥ ↔ҵᴛ ◓ ↔ Ѥ ͙ὥˌḛ ἶתּ ˤ

Á ṏ˃

- ̑̑ ˠἒ̑Ợ⁄ Ἓ ṓ ◓ᴛ ˆᾈ͎מᵑ ♠͏ Ợ↔ ҵᴜ ▫תּ Ḋʼὡ⅝▫ ҍỮ ὣ ἒᶘ

( ̰ ˆ , Ś24Ц~) Ӯ Ṓ ҿ ἶתּ בֿ

ÁỢ ᾅ͋כ

- ὢἛ╥ᶴ ⱠΩѤ ◓ ↔ ˿Ἓ ʺ ֞Ѥ ὣ ˿Ⱡ ỲӥḖᾅ Ӯ╙ ˤּש Ⱡҵˌἐ* ⅝

ɂ ˆᾈ͎מ ḓ Ἅ ◓ Ḥ Ợ‰▫╥ ◓ ↔ תּ ( ˿Ṩ ụ‰Ṩ ̑ҿ̆ᾎ)



( ) 

Á⁴Ҳṇ ̇◐ ̎͒ ᾏ♅(̊◓ὥ͕ , ̰ ̪ Ṩ)

̬ṧ ̎͒ᾏ♅
ʷ ᾍ̃ ὠ ̇◐

ӫ ͖ *ἲ˾ ḒѸ Ợᵚ ├ừ Ἅṇƙὂ

2023Ц 222,670 86,343 630 4,268 72,550 8,895 100,850 35,477

(100%) (38.7%) (0.3%) (1.9%) (32.6%) (4.0%) (45.3%) (15.9%)

2025Ц 178,250 66,915 480 3,450 60,550 2,435 111,335

(100%) (37.5%) (0.3%) (1.9%) (34.0%) (1.4%) (62.5%)

(Ѿ─: /Ц)

ɂ ↑Ҳṇ ̎͒ Ẉ┬

- (Ἅṇƙὂ ̇◐) ♣ ̊◓ ╥װ͕̑ – 50% ╪Ữ╙ תּ Ϯ, ˠἒ╪אַ ◑ ˁἵ Ӯ╖ᴛ ∟Ἅ Ṓ

⁄ ‡ᴎ∑╪ ↕ᴎӇѤ Ữ

- (ḒѸ̇◐) ˠἒ˿͙ Ṩֿב ḓ ὡ⅝ ˁἵ Ӯ╖ᴛ װ ♇ⱳ

- (Ợᵚ̇◐) ♣ ̊◓ ὡ⅝╥ 30% ╪Ữ╙ ͕̑ ̆ ▓╖Ϯ, ᾐ͋ ˌḛ╥ ‡ᴎ∑╖ᴛ ▀Ṩ ╥⁵תּ

˿↕, ʺ ͙ʼ ꜙᴮ⁄ ӻᵐ ὡ͕ ṬΌ ḛỸ ↕ᴎ

- (├ừ̇◐) Ͽᵇ ╥⁵תּ ⅝ל ̊◓∟╪Ϯ, ∟ ̆ʾᴛ ͕̑ ᾒ♠╪ ♩ ˁἵ*ӇѤ Ἕ

- ( ̇◐) ˿ Ἰ ↕ᴎ Ӯ╖ᴛ ╪װ͕̑ 1% Ḉᵣ ὡר╪ᶒ, ▀Ṩ ▫תּ ⁄Ἄ Ḣתּ ἒ̓ר

⁷́ ̊◓ ́ ˤ אַ



( ) 

ÁỢ‭ѻּק ˉḘ (2026Ц 3∩ᵦ, ụ‰░ּת♬Ṓᾎᾅ )

┘
ѻּק Ὕ
(ˉἲ)

˾
(♅ᶑ♩קּ)

ˉḘҊừ
ˉḘ ḅҊừ

ἲ˾ ˉḘᶑ♅ ḅˉḘᶑ♅

˾ 1,364 1,483,593 1,263,180 1,057,041 206,139 220,413

̭ʷ 55 799,309 579,457 476,885 102,572 219,852

╪Ḗ 768 591,141 590,637 495,362 95,275 504

Ҳᾋ ѻ 55 14,701 14,701 8,288 6,413 -

д̎ 486 78,442 78,385 76,506 1,879 57

(Ѿ─: )



( ) 

Á◌כ דר ˛ᵖ(VKT) ṧἊ╖ ⅔ Ҳᴘ⁴◌ Ợ

̬ṧ ̃ἳҲᴘ ̭Ҳ ʹἍҲᴘ ˾

2020У 4,848(A) 14,098(B) 18,946(C)

2030У 5,306 A+458 15,728 B+1,630 21,034 C+2,088

2040У 5,335 A+487 15,816 B+1,718 21,151 C+2,205

(Ѿ─: km)

ɂ : Ⱡ2 ̰ʺҵᴛᵬꜙ ́ (̰ ̪ Ṩ ̆ᾎ, 2021Ц)

Á קּ ♩קּ ᾏ♅

̬ṧ 2017 2018 2019 2020 2021 2022 2023 2024

˾ 1,699 9,753 25,227 16,539 9,493 23,547 22,051 21,671

ὝҲ̻ 1,108 7,101 24,330 16,325 3,875 19,776 8,690 17,325

ḟ̻קּ 591 2,652 897 214 5,618 3,771 13,361 4,346

(Ѿ─: )



ÁҲᴘ↑



ÁҲᴘ↑



ÁҲᴘ↑



Á̎ ◌ ᾍ ̎ở



Á̎ ◌ ᾍ ̎ở



Á ╧Ћ ‎♅◌



Á Ḙ, ῳˉקּ ˝Ἇ



Á ᵠ̒ᴍ ở‭


