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2025У ᾅ͋כ╢ ʷ Ḑ ↑ Ҋᵎ ⌐ ὠ Ἇᶕ
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I. ˃ᾅב͋כ?

♆͖ᴘᾅ͋כ

♆ᴘᾅ͋כ

̟◐ᾅ͋כ

Ὕ◐ᾅ͋כ

̃ᴘᾅ͋כ ♫˃ᾅ͋כ
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I. ˃ᾅב͋כ?
2/17
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I. ˃ᾅב͋כ?

8. 7. ‎♅ὟἘ6. ὂ/■ᴌἍṇ5. ּ͑ק Ἅṇ

4. ‎♅ ὟἘ3. ̰Ỡ, ╧Ἳ2.Єʸ1. , Ҝ
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I. ˃ᾅב͋כ?
4/17
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II. ̭ ϼ ˃ᾅ͋כ◐ ↑
5/17
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III. ˃ᾅ͋כ╢◐ ↑↑Ҳ

ʷ. ᾋᶈ ∙ᴫ

ϫ. ᵖ ↑ ◐

Ѹ. ͈Ợֹו Ẉᴫ∙ᴫ

ׇ. ṅҶ↑· ᵖ ↑ ̇◐

ᵞ. Ἐ ↑ ̇◐

Ḓ. Ṑ ↑ ̇◐

ở. ῶ̎ở↑ ̇◐

ῳ. ̎┘Ὕᶑᵭᵛּק ӛ ∂◐

■. Ҳᴘ↑·ῳᾂ ↑ ̇◐

. ⅔‭↑ ̇◐ Ḑ ◐ᴫ

. ḡὝ ̇◐

. ḅϗײḟּק↑ ̇◐

. ₩ṅ Ḑ ӛ ∂◐

. ͖ ◄Ἂ↑

˛. ´ᶑ ∙ᴫ

Ћ. ♫ ∙ᴫ

6/17
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IV. № ˃ᾅ͋כḘỵḐ◐ ↑
15/17
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IV. № ˃ᾅ͋כḘỵḐ◐ ↑
16/17
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V. ˃ᾅ͋כ◐ ↑◌ᴋ♩
17/17

. 
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×†ᴚṏҲ(ⱳἐ▀Ṓ Ṓҵ, 2021.10.28)ᵑ ҵᴛ↔ ♠↔

♫˃ᾅ͋כ╢ ἳ͑שׂ ↑ Ḑ ⌐ Ἐ ╧ὺ Ḙỵ

×Ⱡˆᾈ͎מ╥ ˿Ό♬Ἓ ʺᵑ ἶ͔אַ ↔ Ἓ╙ ╬ ⅝
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- Ѹ‗ ↑ ᾋ ḟḶ╖ Ⱡˆᾈ͎מ╥ Ἓ⁄ ҍ ̓ ♠ ͐˞▫ᴮ₮

ˠ ɟ ᶜ↔ҵ⁄ ҍ ♅♩Ἐ ╩

⁴̬ᶙ♅

⁴̬ḵ⌐ Ḑ ϼ↑

1) Ⱡˆᾈ͎מ Ἓ ṪἍ בֿ) /Ữ ᵆ ὡ Ḣᾏ)

2) ◓ ↔ ◑ Ἓ ṪἍ

×♫˃ᾅ͋כ╢ Ἐ ṧἊ

×♫˃ᾅ͋כ╢ ˼♅ ◐ ↑ ḟῶ ᵞᴍ

13
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˃ᾅ͋כ Ḑ Ἂ ◐ ḡ ở‭■╢ ◐ ↑ קּ ( ˼ṥ, 2021)

◐ ╢ר↑ 32%ʷ

ᵭ ♥ ╓ᴘ

◐ ↑ӄ̃ ▐╘

̬ṧ ϼ↑

Ṋ 1. ˆᾈ͎מ ḓ Ἅ ◓╥ ◓ ↔ ↔ҵ Ἓ ↔, ṓ ↔, ҵᴛ↔ ̊◓ Ӯ

Ṋ 2. Ợ↔↔ҵṊ ᾈ͎מ ὢἛḢḹ
◓ ↔ ↔ҵ

ʻꜙ ̊◓ ֞Ѥ ᶜ̑Ợ↔ (Ἓ ↔, ṓ
↔ Ӯ) ḓ ̑┬ὡᶔᵰᵞּת Ӟ ∑◓ Ӯ

ὢἛḢḹ ░▫ ͙, ὢἛ͙ʼ, ὢἛḢḹ Ӯ

Ṋ 5. ˆᾈ͎מ ḓ Ἅ ◓╥ ◓ ↔ ᶜ ═
◓ ↔ ᶜ ═

[ ҉⁷ҵ]
95%

[◐ ר↑ / ḡ [ר

̬ṧ Ḙỵר ◐ ר↑ ᵭ ♥ ר↑

̆ᴛ ὡ◓ 15,073 15,073 (100%) 0 (0%)

̆ᴛ ̢◓ 1,025 952 (92.9%) 860 (90.3%)

♣ᴛ Ⱡˆ 7,821 8,014 (102.5%) 5,243 (65.4%)

♣͙ᴛ Ⱡˆ 2,650 3,031 (114.4%) 2,571 (84.8%)

́ 26,569 27,070 (101.9%) 8,637 (32.0%)

×ᾅ͋כ ◐ ↑ ( ˃ , 2021)

×♫8Ɑ ( ˃ᾅ͋כ ◐ ↑)

[ѻ⌐: ]
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×ᵭ ♥ ◐ ↑ ở ̒ᵖ ῶϼἉ ( ˼ṥ, 2020)

- ˿ ,שּ╬תּ ↕ὡ◓ ↔Ⱡ ᴛ╖שּ╬ R-4-2 ┘ ̇◐♫ ╓ᴘ ↑ ˼→ ở ̒ᵖ ╢ᶱ ╘‮

- ‗♩ḉⱭở╥ ἝṨḢḹ⁄ ̕ ͋♬ ( ˿Ṩ, 2020)⁄ ӻג ᵰ ♪ ◓ ↔ ⁵תּ ᾎᴮ ♩תּ ἐ♬

- ‗ ˼ṏ♆Ḷ ᾎ ͋ [Ṋ 6 ᾎᴮ Ḣḹ], ˆᾈ͎מʺ ˠ ɟ ᶜ̑Ợ╥ Ἓ ◓ Ӯ╖ᴛ Ợ↔ӈ ⁵תּ

╥ ˿↕ ͎ Ἁ‹⁮קṆּד ᾋᴫ

ᵭ ♥ ╓ᴘ ↑Ӆ ᾅ͋כ╢ ˼→ Ṇד ‗ ᾋᴫ

◐ ↑
ṥּק

Ợּק⁮

Ợּק⁮

Ợּק⁮

Ợּק⁮

ᾋᴫ ♣קּ Ḑ ḟḶ

< <קּ

♩ḉ Ɑởᶑ♅ ᾋᴫ ♣קּ Ὕ Ợ♩͖כ ἲּק♣ Ὕ

ᶔ♠ Ö 1,000 m2

1,000 m2 ҉ 1ˌ ╪Ữ

1

1,000 m2 < ᶔ♠ Ö 2,000 m2 2

.

.
.
.

9,000 m2 < ᶔ♠ Ö 10,000 m2 10

10,000 m2 < ᶔ♠ Ö 12,000 m2

10,000 m2 ̓ᾎ 2,000 m2 ҉
1ˌ ╪Ữ ʺ

11

12,000 m2 < ᶔ♠ Ö 14,000 m2 12

.

.
.
.

× ‗♩ḉⱭở╢ ἚṥḟḶ› ̒ ͈♩ ( ˼ṥ, 2020)

15
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˼ṥ̎̃ ♫2022-112 , ḯ. ᵭ ♥ ◐ ↑ ∙ ᶕ (ῶ [ṇ 5╢4])

͖ᶶ̒ᵖḶ ᾋ ͈ ˉ♩( ˼ṥ, 2023.05)

ÅἘ ◐ ӫ╖ᴛ ◓ ↔ Ѥ R-7-1, R-7-2, R-7-6 ┬ ╥ ˿↕ ◐ ↑ ṥּק № ḵ⌐⁄ ҍ
‗ₓ⁸→ᴋ͖כ ♅↑ ᶕ

͖ᶶ̒ᵖḶ ᾋ ͈ ṇ 5╢ 4 : ͖ᶶ╖ ◐ ↑ ѡ ■╢ Ὕởכ

× ͖ᶶ ◐ ↑› Ӹᵍ ₓ⁸₆ḟ Ḑ ♄ʾḟḶ

ÅἘ ◐ ӫ╓ᴘ ◐ ↑ ѡ ˼→›ѡ ᶶᵖɛ ɛỵᶶ ♅ ᵖ ḟḶ╖ ╧↑ ⁭ ‗ₓ⁸ᶶֹו* ᵖ

* ‚₡₀ᶹֿפ : ‚ ˿Ṓ♣ḹ ᾎ ͋ Ṋ 3⁄ ӻᵐ ‚₡₀↕ᴎ͙ר ╪Ͽ

16
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͖ᶶ̒ᵖḶ ♫13Ɑ╢3 ( ͖ᶶ╢ ◐ ↑ ᾋ ˼Ἐ ʷ)

◐, Ҋṥṧ╢ ♫˃ᾅ͋כѡ ˼ ╖(EL744)צּ╩קּ ḗῳ ̇◐(R-4-2)ᴘ ◐ ↑ ̃ ▐╘

×ᵭ ♥ ◐ ↑› Ӹᵍ ◐ ↑ ˼Ἐ ʷ ♇

ṧᵃḱ ◐ ↑Ἒṥ┘

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-7-1 ╬Ɩʺ Ḛ╘ ᶜƖɣ ̑Ợ╥ Ἓ ◓ƖṒⱳ͙ ◓Ɩṓ ◓Ɩҵᴛ͙ ◓ᴛ Ợ↔ Ѥ ┬

R-7-2 ̑┬ὡᶔ╥ ᵰᵞᶔ ᵑ Ḛ╘ ╥⁵תּ Ἓ ◓ ֞Ѥ Ӟ ∑◓ᴛ Ợ↔ Ѥ ┬

R-7-3 ͙ᶹᵰᵞᾎἒ╥ ṓ ◓ ֞Ѥ ḕѻ₮ ╬♪ ͙ᶹᵰᵞᾎἒ╥ ṓ ◓Ɩὡ◓ᴛ Ợ↔ Ѥ ┬

R-7-6 з˿ּת╥ Ἓ ◓ᴛ Ợ↔ Ѥ ┬

17
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˼ צּ╩קּ EL744 (ᾅ͋כ ʷ̎♫ )

- ̰ ˿ụ‰͙ὥ∟

- ͙ᶹ╥ ┬ ᶹֿפ ↔ ʺ בֿ ( ͙ᶹ̕ᵙḹ Ṓѻר͙ ˆ ӈ 1/3 ὡר)

- ͙ᶹ ┬ ᶹֿפ ᶜ̓ җṬ‡ Ni, Zn⁄ ҍ ר͙˿ Ⱡᾎ

ᶙ
↑ (mg/L)כ͖

͖ᶶ̒ᵖḶ ˼ צּ╩קּ

Ϸ֞Ѥ ͎ ᶹ 3 Ḉᵣ 1.0 ╪

̯ᵙ֞Ѥ ͎ ᶹ 3 Ḉᵣ 1.0 ╪

ẋἵ ֞Ѥ ͎ ᶹ 1.5 Ḉᵣ 0.50 ╪

ὡ╘ ֞Ѥ ͎ ᶹ 0.005 Ḉᵣ 0.0030 ╪

ӥḁ ֞Ѥ͎ ᶹ 0.3 Ḉᵣ 0.1 ╪

6ʺ ᴟ ᶹ 1.5 Ḉᵣ 0.1 ╪

ᾎΌ ᶹ 1 Ḉᵣ 0.20 ╪

ѱ ̓ ͎ ᶹ - 1.0 ╪

ῷ⁷̓ ͎ ᶹ - 5.0 ╪

18
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→Ὕ◐ צּ╩↑ GRF4042-209 (ἘɛṐ Ḑ ӛ ∂↑ ˃ᾅ͋כ)

- ụ‰▫∟Ṩ ̰ʺ͙ὥ ∟ר

- ╘ר͙˿ ͖ᶶ ┘ ᶶֹו ↑ ᴛ╖כ͖ ʺ

ᶙ ↑ (mg/L)כ͖

Ϸ֞Ѥ ͎ ᶹ 3 Ḉᵣ

̯ᵙ֞Ѥ ͎ ᶹ 3 Ḉᵣ

ẋἵ ֞Ѥ ͎ ᶹ 1.5 Ḉᵣ

ὡ╘ ֞Ѥ ͎ ᶹ 0.005 Ḉᵣ

ӥḁ ֞Ѥ ͎ ᶹ 0.3 Ḉᵣ

6ʺ ᴟ ᶹ 1.5 Ḉᵣ

ᾎΌ ᶹ 1 Ḉᵣ

͙ᵒἛṪ 5% Ḉᵣ(ַװאẋ (ר͙

Č ˼ צּ╩קּ ֛ѡ →Ὕ◐ צּ╩↑ כ͖ ᵠⱱᾋ, ◐ ↑ ˼Ἐ ʷ ᶑ♫

19
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̬ṧ ♩╢

Ҋקּ♄
Ɩἵ Ӯ ̑̑ὡ⁵⁄ ḕᴛ ͐♪ ˞Ϯ ὡṉּ⁵תƖּת ὡ₮ ḕᴛ ♪ ʺѫ ⁵תּ Ӯ╖ᴛ

ὡֿפ⁄ ₅ ╙ ת ὡ ▓Ѥ ⁵תּ

Ḗקּ‏⁴
ה╪ḙתּ–⁷ Ữҍ♠ ╥Ḉ⁄Ἄ ♬╥ӇѤ ↔‡╪Ϯ ▀ḙ♠╖ᴛ ˆҵʺ – ̆   Ӈ͙ ή⇔
⁷– ᴛ ̯ἛӇ‡ ̯ⱳᶹ╥ ͙ ḙ╖ᴛἌתּ Ṫ ╙ᴏתּתּ תּˇ ᶣ ╙ḙתּ ᵦ

̬ṧ ♣Ἐ Ḑ ╧ וֹ Ḗקּ ởֹו Ḗקּ

ӋΓ 10 m Ḉᵣ 10 m ╪Ữ -

Nˀ 4 ╪ 6 ╪ 10 ╪

╪ ῾ ˃Ҳ (kN/m 2) 60 ╪ 100 ╪ -

̒█ ᴌקּקּ (kN/m 2) 800 ╪ 1,200 ╪ 4,000 ╪

20

◐ ↑̒ᵖ♫Ҳ ⸗ ἏἉ( ˼ṥ, 2017)

ἲ כ͖♩ [̭ ̧ ṥ+ JCR 00 2/ /4+ 1/10+ Ŝ0-5 ⁴קּ‏Ḗ╢ ♩']
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× Secondary Raw Materials(SRM)

- ͙ὥ♠╖ᴛ ř◓ ↔ ʺѫ ᶹֿפŚ╙ ╥Ḉ

- Ỹụ ͙ᶹ(Production Waste)╪Ϯ Ⱡ ╖ᴛἌ ὡᶘ╪ ѻ (End-of-Life) ᶹֿפ╙ ╪↔

×⸗ᵃ

Industrial Activities Construction and Demolition Activities

͙ᶹ ᾅ͋כ ˝Ἇ ͖ᶶ

ụ‰ ◑⁄Ἄ ᵙ ◑ ⇔Ἶ ֞Ѥ ʺ

ụ‰↔ ר͙ʺ ♠↔ ͙ᶹ ̕ᵙ▫ ʺ ʺ

ᵙ̕פֿ ᵙ̕פֿ

SRM Ⱡ ̊◓ Ⱡⱳ ◓ ↔̊◓

21

End of Waste Criteria Protocol for Waste used as Aggregates (CINDERELA, 2021)
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ᾋד№

Agilent 5800 ICP-OES

↔ /┬ ᾎ ↔ בֿ ͙ - ᴀ

Thermo Dionex-IC Thermo UV-VISAgilent VGA 77 ICP

Thermo pH, ECmeter

Gerhardt Ṭἵ/ᾎΌ ᵆשּ ◑

MARS 5
Microwave Digestion system

■ ṏ┘ ◌Ẉ

- XRD, SEM-EDS: ˿ṩҍ ̪ ̑ҿᾒ ᾒᾋ̕

- XRF: ̰͙ ̓ ҍ̯ἡ(KBSI)∟⁷̯∟תּ (˿ṩҍ ̪Ͽ ─ )

22
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× CỢ (♣ᴛᾈ͎מ) × DỢ (♣͙ᴛ▀ḙ)
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× AỢ (♣ᴛᾈ͎מ)

× BỢ (♣ᴛᾈ͎מ)

SEM-EDS

24
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× CỢ (♣ᴛᾈ͎מ)

× DỢ (♣͙ᴛ▀ḙ)

SEM-EDS

25
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̬ṧ Fe2O3 CaO SiO2 MnO TiO2 Al2O3 P2O5 V2O5 WO3 MgO Cr2O3

(%) 43.72 36.35 7.94 6.11 1.32 0.99 0.96 0.86 0.63 0.55 0.31

× AỢ (♣ᴛᾈ͎מ)

× BỢ (♣ᴛᾈ͎מ)

̬ṧ CaO Fe2O3 SiO2 SO3 MnO Al2O3 MgO TiO2 Cr2O3 Pd MoO 3

(%) 76.96 15.75 2.45 2.45 0.83 0.42 0.37 0.31 0.14 0.10 0.07

XRF

× CỢ (♣ᴛᾈ͎מ)

̬ṧ Fe2O3 CaO MnO SiO2 TiO2 P2O5 WO3 Cr2O3 Al2O3 ZnO CuO

(%) 45.42 41.28 6.69 2.76 0.90 0.66 0.54 0.50 0.44 0.04 0.02

× DỢ (♣͙ᴛ▀ḙ)

̬ṧ Fe2O3 CaO MnO Cr2O3 SiO2 Al2O3 TiO2 WO3 P2O5 MgO CuO

(%) 48.88 34.12 8.15 2.82 2.36 0.93 0.91 0.72 0.26 0.18 0.05

26
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1) ᾎᴮ: 100 Õ0.2 g

2) ↔ᵰ : pH 5.8 ~ 6.5 (HCl ⱳ♥)

3) ᾎᴮ : ↔ᵰ = 1 : 10 (W/V %)

[200 rpm / ּש 4~5cm / 6 H]

1) ͙ᶹ̕ᵙḹ ᾎ ͋ ( ˿Ṩ, 2022)

- Ṋ 1. ♬תּ ͙ᶹ⁄ ┬ӈ ┬ ᶹֿפ

2) ˿ ,EL744)שּ╬תּ ᾈ͎מ ʺ̑ Ⱡ )

×ᾋ Ɑ˝ × כ͖˼

27
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× כ͖˼

ᶙ
↑ (mg/L)כ͖

͖ᶶ̒ᵖḶ ˼ (EL744)צּ╩קּ

Ϸ֞Ѥ ͎ ᶹ 3 Ḉᵣ 1.0 ╪

̯ᵙ ֞Ѥ ͎ ᶹ 3 Ḉᵣ 1.0 ╪

ẋἵ ֞Ѥ ͎ ᶹ 1.5 Ḉᵣ 0.50 ╪

ὡ╘ ֞Ѥ ͎ ᶹ 0.005 Ḉᵣ 0.0030 ╪

ӥḁ ֞Ѥ͎ ᶹ 0.3 Ḉᵣ 0.1 ╪

6ʺ ᴟ ᶹ 1.5 Ḉᵣ 0.1 ╪

ᾎΌ ᶹ 1 Ḉᵣ 0.20 ╪

ѱ ̓ ͎ ᶹ - 1.0 ╪

ῷ⁷̓ ͎ ᶹ - 5.0 ╪

28
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שּ : L/S 10
↑ᵭ: ὠὝ [pH 5.8 -6.3 

(HCl Ɑ♇)]
Aở Bở Cở Dở Eở Fở

EC 3.98 3.93 667.3 311.6 341.6 402.3

DO 5.32 4.2 4.6 3.4 3.5 4.6

ORP -84 -132 -68 -78 -65 -91

̬ṧ
˼ קּ
כ͖צּ╩

ṧἊ˷̐

Cr6+ 0.1 BDL BDL BDL 0.0067 0.0067 BDL

Cd 0.1 BDL BDL BDL BDL BDL BDL

Cu 1 BDL BDL BDL BDL BDL BDL

Pb 1 BDL BDL BDL BDL BDL BDL

As 0.5 BDL BDL BDL BDL BDL BDL

Hg 0.003 BDL BDL BDL BDL BDL BDL

CN 0.2 BDL BDL BDL BDL BDL BDL

Ni 1.0 BDL BDL BDL BDL BDL BDL

Zn 5.0 BDL BDL BDL BDL 0.0034 BDL

BDL : Below Detection Limit

ᶘӤ ᶙ› Ҋ ˼ כ͖צּ╩קּ ᵠⱱ

29
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1) ░▫ ͙ : 16 mm ╪ (8-16 ♠↔)

2) ↔ᵰ : ὣὡ

3)  ↔ᵰ/ᾎᴮ (L/S) = 2 : 1 ּͥת ┬

(Ỵ ᵠ: L/S = 0.1, 0.2, 0.5, 1, 2)

(a) ᾋᴫ ˝(24h ╧ϼ) (b) Ὕ┬ ♩ (c) ּשḉҲ ♩

(d) ᾋᴫ ♆ (e) ᾋᴫ ♆ (f) ᵝ Ḑ ṧἊ

×ᾋ Ɑ˝

30
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×↑ ◐_כ͖ ↑ ̒ᵖ♫Ҳ ⸗ ἏἉ( ˼ṥ, 2017)

2. ͋ Ḕ╢ ᵼѡᶶ̒ᵖḶ, קּ ὝḶ, Ὕֹו Ḑ Ὕỵ ˾ ṏ♆› ̒ Ḷᵆ ӫ

ᶙ ↑ (mg/L)כ͖

Ϸ֞Ѥ ͎ ᶹ 3 Ḉᵣ

̯ᵙ ֞Ѥ ͎ ᶹ 3 Ḉᵣ

ẋἵ ֞Ѥ ͎ ᶹ 1.5 Ḉᵣ

ὡ╘ ֞Ѥ ͎ ᶹ 0.005 Ḉᵣ

ӥḁ ֞Ѥ ͎ ᶹ 0.3 Ḉᵣ

6ʺ ᴟ ᶹ 1.5 Ḉᵣ

ᾎΌ ᶹ 1 Ḉᵣ

͙ᵒἛṪ 5 % Ḉᵣ(ַװאẋ (ר͙

1. ͖ᶶ̒ᵖḶ ᾋ ͈ ṇ 1. ♩קּ ͖ᶶ› ┘Ӆ ┘ ᶶֹו כ͖

Ὕֹו(↑ )̒ᴍ Ḷᴓ›Ἁ ͈♩ ѡ כ͖ (Ὕֹוₓ⁸̎♩ᾋ ‹כ͖ Ӹׇ ṧἊ)

31
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̬ṧ [ ὠὝ] EC 'ɘR.bl( DO (mg/L) [9.5] ORP (mV) [92]

L/S
(3 ṪἍ ͌)

0.1 6.16 4.03 -77

0.2 5.14 3.80 -77

0.5 5.39 3.90 -75

1 5.28 3.81 -68

2 5.76 3.50 -74

× AỢ (♣ᴛⱠˆᾈ͎מ)

͖ᶶ̒ᵖḶ ᾋ ͈ ṇ 1. ♩קּ ͖ᶶ ┘ ┘ ᶶֹו
ᵼѡᶶ Ὕֹכ͖ו Ḑ ˡở ӫ› ̒ ͈ ṇ 1. 

ᵼѡᶶ Ὕֹכ͖ו

̬ṧ Cd Cu Pb As Hg Cr6+ CN Ba Mn Ni Se Zn

↔ ר͙
(ppm)

0.3 3 3 1.5 0.005 1.5 1 - 0.3 - 0.01 3

L/S
(3 ṪἍ ͌)

0.1 BDL BDL BDL BDL BDL BDL BDL 0.38 BDL BDL BDL 0.002

0.2 BDL BDL BDL BDL BDL BDL BDL 0.33 BDL BDL BDL BDL

0.5 BDL BDL BDL BDL BDL BDL BDL 0.26 BDL BDL BDL BDL

1 BDL BDL BDL BDL BDL BDL BDL 0.17 BDL BDL BDL 0.009

2 BDL BDL BDL BDL BDL BDL BDL 0.16 BDL BDL BDL BDL

BDL : Below Detection Limit
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̬ṧ [ ὠὝ] EC 'ɘR.bl( DO (mg/L) [9.5] ORP (mV) [92]

L/S
(3 ṪἍ ͌)

0.1 7.59 4.22 -120

0.2 7.40 3.73 -125

0.5 7.29 3.62 -122

1 6.84 3.43 -121

2 5.42 3.39 -119

͖ᶶ̒ᵖḶ ᾋ ͈ ṇ 1. ♩קּ ͖ᶶ ┘ ┘ ᶶֹו
ᵼѡᶶ Ὕֹכ͖ו Ḑ ˡở ӫ› ̒ ͈ ṇ 1. 

ᵼѡᶶ Ὕֹכ͖ו

̬ṧ Cd Cu Pb As Hg Cr6+ CN Ba Mn Ni Se Zn

↔ ר͙
(ppm)

0.3 3 3 1.5 0.005 1.5 1 - 0.3 - 0.01 3

L/S
(3 ṪἍ ͌)

0.1 BDL BDL BDL BDL BDL BDL BDL 1.29 BDL BDL BDL BDL

0.2 BDL BDL BDL BDL BDL BDL BDL 1.15 BDL BDL BDL BDL

0.5 BDL BDL BDL BDL BDL BDL BDL 1.04 BDL BDL BDL BDL

1 BDL BDL BDL BDL BDL BDL BDL 0.75 BDL BDL BDL 0.006

2 BDL BDL BDL BDL BDL BDL BDL 0.39 BDL BDL BDL 0.024

BDL : Below Detection Limit
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̬ṧ [ ὠὝ] EC 'ɘR.bl( DO (mg/L) [9.5] ORP (mV) [92]

L/S
(3 ṪἍ ͌)

0.1 6.16 4.03 -77

0.2 5.14 3.80 -77

0.5 5.39 3.90 -75

1 5.28 3.81 -68

2 5.76 3.50 -74

͖ᶶ̒ᵖḶ ᾋ ͈ ṇ 1. ♩קּ ͖ᶶ ┘ ┘ ᶶֹו
ᵼѡᶶ Ὕֹכ͖ו Ḑ ˡở ӫ
› ̒ ͈ ṇ 1. 

ᵼѡᶶ Ὕֹכ͖ו

̬ṧ Cd Cu Pb As Hg Cr6+ CN Ni Zn

↔ ר͙
(ppm)

0.3 3 3 1.5 0.005 1.5 1 - 3

L/S
(3 ṪἍ ͌)

0.1 BDL BDL BDL BDL BDL BDL BDL BDL BDL

0.2 BDL BDL BDL BDL BDL BDL BDL BDL BDL

0.5 BDL BDL BDL BDL BDL BDL BDL BDL BDL

1 BDL BDL BDL BDL BDL BDL BDL BDL 0.006

2 BDL BDL BDL BDL BDL BDL BDL BDL 0.024

BDL : Below Detection Limit

34
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͖ᶶ̒ᵖḶ ᾋ ͈ ṇ 1. ♩קּ ͖ᶶ ┘ ┘ ᶶֹו
ᵼѡᶶ Ὕֹכ͖ו Ḑ ˡở ӫ
› ̒ ͈ ṇ 1. 

ᵼѡᶶ Ὕֹכ͖ו

̬ṧ Cd Cu Pb As Hg Cr6+ CN Ni Zn

↔ ר͙
(ppm)

0.3 3 3 1.5 0.005 1.5 1 - 3

͌˃

1 BDL BDL BDL BDL BDL BDL BDL BDL BDL

2 BDL BDL BDL BDL BDL BDL BDL BDL 0.0062

3 BDL BDL BDL BDL BDL BDL BDL BDL 0.0073

4 BDL BDL BDL BDL BDL BDL BDL BDL BDL

5 BDL BDL BDL BDL BDL BDL BDL BDL BDL

6 BDL BDL BDL BDL BDL BDL BDL BDL BDL

7 BDL BDL BDL BDL BDL BDL BDL BDL BDL

8 BDL BDL BDL BDL BDL 0.014 BDL BDL 0.0053

9 BDL BDL BDL BDL BDL 0.012 BDL BDL 0.0056

10 BDL BDL BDL BDL BDL 0.012 BDL BDL BDL

BDL : Below Detection Limit
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[♅↑] pore = 1.77 L   ┬ἶ(┬ ) = 5.89 mL/min 
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͖ᶶ̒ᵖḶ ᾋ ͈ ṇ 1. ♩קּ ͖ᶶ ┘ ┘ ᶶֹו
ᵼѡᶶ Ὕֹכ͖ו Ḑ ˡở ӫ
› ̒ ͈ ṇ 1. 

ᵼѡᶶ Ὕֹכ͖ו

̬ṧ Cd Cu Pb As Hg Cr6+ CN Ni Zn

↔ ר͙
(ppm)

0.3 3 3 1.5 0.005 1.5 1 - 3

͌˃

11 BDL BDL BDL BDL BDL BDL BDL BDL BDL

12 BDL BDL BDL BDL BDL BDL BDL BDL BDL

13 BDL BDL BDL BDL BDL BDL BDL BDL BDL

14 BDL BDL BDL BDL BDL BDL BDL BDL BDL

15 BDL BDL BDL BDL BDL BDL BDL BDL BDL

16 BDL BDL BDL BDL BDL BDL BDL BDL BDL

17 BDL BDL BDL BDL BDL BDL BDL BDL BDL

18 BDL BDL BDL BDL BDL 0.004 BDL BDL BDL

19 BDL BDL BDL BDL BDL BDL BDL BDL BDL

20 BDL BDL BDL BDL BDL 0.004 BDL BDL BDL

BDL : Below Detection Limit

36

×♣ᴛⱠˆᾈ͎מ

[♅↑] pore = 1.77 L   ┬ἶ(┬ ) = 5.89 mL/min 

Å ╪ṥ ᶙ╧ ˡ Ӈ‴╖Ϯ ͖ᶶ ↑ Ḑ ᵼѡᶶ Ὕֹכ͖ו ᵠⱱ

Å ͋ № ᶙ ᶘӋ ר♩ ˾ ḅᵠ╓ᴘ ˡ
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‗ᾋᴫ ♇

■ᴫⱭở˷̐

̒ᴍṥἉ ◌ ╩

( ̭♆ᴌ̎ở, ̫ ᾂῶ♆̎ởӫ)

╢ở Ḓ

♣קּ҆ ‗Ḑּק Ὕᾋᴫ

( ‗: ᵭᵛᾑҲ ╩)

ᵭ ♥ ◐ ↑ở ̒ᵖ

ῶϼἉ( ˼ṥ, 2020)›כ

◐ ↑╩ (͍500m ╧ϼ) ◌ ╩

̰ ⌐ᾍ̃Ἁ□ἘḐ

̰♣קּ҆ ̒ᴍ

קּ ᵭἏᶶ ╢

×◐ ↑ Ἅ♩Ḑở♆҃ở♣קּ◌ (2022У 5√)

קּ Ὕᾋᴫ ♇

ừɛὝҲ, ♆͖ɛ♆Ἅ, Ҳᾋʷᾂ

⁵ὝἻ ,̒ ╧Ẅӫ
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ᾋ ḡ̆ ᾍҲᾋ

ᾅ͋כ Ἐ 19ᵠ
(ᾅ͋כ Ẉ┬ 1/8)

∑Ҽ˼♫■┘̬⁮

ᾅ͋כ Ἐ 20ᵠ
(ᾅ͋כ Ẉ┬ 1/20)

31ḱ ̭Ҳ

ᾅ͋כ ṏⱭ͖ ◐ 1.8ᵠ
(ᾅ͋כ Ẉ┬ 1/10)

× ᵭ ♥ ở ̒ᵖῶϼἉ ⸗ṏ̃Ἁ( ˼ṥ, 2019)›♫ᾋӅ◐ ↑ ◌Ἅ♩

× 31ḱ̭Ҳ♫№ קḐּוṆὝֹד◌ Ὕ̒ ᵩ╘‮

× ‗ ♩ᵩ■ᴫ╘‮

◐ ↑ ◌Ἅ♩

38
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× ◌҃ở 22/05/13 ( Ὕ ᾋᴫ (♣קּ

ừᵃ ᵃשׂ ᵃ

̬ṧ ἲד ᶙקּ-♣קּ

ὡᾎᴮ
₉Ữ

♩תּ

1 ˿͙ҵᾎ ᾎḤ̉ҿ 1 ( Ἶᾕᵙᴛ 507), Е╪ѻᵙ╬͐ Ữᵆ

2 ˿͙ҵᾎ ᾎḤ̉ҿ 44 ᵆאַ

3 ˿͙ҵᾎ ᾎḤ̉ҿ 307( Ἶᾕᵙᴛ 61) ᵆ

39
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Ὕ pH
EC

'ɘR.bl(
DO

(mg/L)
ORP
(mV)

Ữᵆ 8.06 38.50 5.03 106

ᵆאַ 7.98 37.71 4.75 99

ᵆ 8.1 3518 4.65 91

̬ṧ Cd Cu Pb As Hg Cr6+ CN Ni Zn Ba Mn Se F

‚Ỹ ́
Ṓ ר͙

Ѿ͙ 0.019 0.003 0.0076 0.0094 0.0018 0.2 - 0.011 0.034 - - - -

◑͙ 0.0022 0.0012 0.0016 0.0034 0.001 0.0028 - 0.0018 0.011 - - - -

( ‚)
ỢזˠˆṒ ר͙

0.01 0.02 0.05 0.05 0.0005 0.05 0.01 - 0.1 - - - -

ừᵃ BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.001 BDL BDL BDL

ᵃשׂ BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.00044 BDL BDL BDL

ᵃ BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL

BDL : Below Detection Limit

Ba, Mn, Se, F: ‚ ר͙˿ ′╛

40

× Ὕ ὝֹוṧἊ ˷̐

ᾋ ḡ̆ᾍҲᾋ (˾ἳ)
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̬ṧ ἲד ᶙקּ-♣קּ

‚ᾎᴮ
₉Ữ

♩תּ

1 ˿͙ҵᾎ ᾎḤ̉ҿ 211 Ḥ̉ᾐҵᾎⱠ ל₅̑ 11 ◑ ל ◑

2 ˿͙ҵᾎ ᾎḤ̉ҿ 16 ҵᴛ

3 ˿͙ҵᾎ ᾎḤ̉ҿ 18-2 (1) ҵᴛ

4 ˿͙ҵᾎ ᾎḤ̉ҿ 18-2 (2) ҵᴛ

ӫ ̧ ╩͍ Ҳᴘ Ḑ ד ◌ ϼ ◌Ẉּש█ „ᴋ∂› Ӹᵍ ᾋᴫ ṩʷ

41

× ◌҃ở 22/05/13 ( ‗ (♣קּ

ᾋ ḡ̆ᾍҲᾋ (˾ἳ)
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ừᵃ ᵃשׂ ᵃ

̬ṧ ἲד ᶙקּ-♣קּ

ὡᾎᴮ
₉Ữ

♩תּ

1 ˿Ữ϶ҵ ∟ᾎ בֿ ̯ ⱠҘҿ ⱠҘἐ ◑ Ữᵆ

2 ˿Ữ϶ҵ ∟ᾎ בֿ ̯ ὡⱠᴛ 36 (ⱠҘҿ ᵆאַ (898

3 ˿Ữ϶ҵ ∟ᾎ בֿ ̯ ὡҵҿ 284 (ὡҵṓּת ̕ ╬͐) ᵆ

42

× ◌҃ở 22/05/27 ( Ὕ ᾋᴫ (♣קּ

∑Ҽ˼♫■┘̬⁮


