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2.3 ( )

45 % 2

/

( ) 4

2.3.1 

> >

 45 % (Al) (Ca) (Mg) (K)

(Na) (Si) (Sr)  USEPA 3502

255,162 mg/L 142 mg/L 54 mg/L

ND

2.3.2 ( )

1. ( )
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7 ( ) 48

2. ( )

( )

 NIEA 

W312.51C 1 g 40 mL

5 mL

( )

 70 16 54

(Ca) (Na) (Sr) ####

(Al) (Cs) (K) (Mg) (Mn) (Ni) (P) (Pd) (S)

(Si) (Cu) (Fe) (Zn) mg/L

1

1 ( )

/ mg/L

Ca 393.366 nm ####
Na 589.592 nm ####
Sr 407.771 nm ####
Al 396.152 nm 939.369388 
Cs 697.327 nm 2,489.683307
K 769.897 nm 1,732.579839 
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/ mg/L

Mg 280.270 nm 3,024.391484 
Mn 257.610 nm 313.474076
Ni 216.555 nm 464.759378
P 177.434 nm 13,877.706583

Pd 229.651 nm 509.015071
S 181.972 nm 2,823.961233 
Si 288.158 nm 2,347.460000
Cu 324.754 nm 228.32069
Fe 238.204 nm 168.469482
Zn 213.857 nm 123.600338

3. ( )

WDXRF

(Ca) 32.4% (P)

15.7 % (Mg) 1.22 % 1 % 14.2 %

 2

2 ( )WDXRF

 %
Na 0.816
Mg 1.22
Si 0.269
P 15.7
S 0.0961
K 0.0498
Ca 32.4
Mn 0.0596
Fe 0.0657
Ni 0.101
Cu 0.0272
Zn 0.0273
Sr 0.123
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2.3.3 

2020 500 ~1,000 mg/L 1,500 

~ 2,000 mg/L

4 1. 0~60 

mg/L 2. 60~120 mg/L 3. 120~180 mg/L 4.

180 mg/L

3

3

(mg/L) 467 327 317

(mg/L) 81.9 85.1 82.7

(mg/L) 19.8 22.7 23.1

(mg/L) 1,060 1,510 1,550

(mg/L) 6.06 0.243 0.0868

(mg/L) 18.8 0.054 0.036

(mg/L) 13.4 3.82 3.58

(mg/L) 874 635 628

2.3.4 ( )

( )

30 ( ) ( ) 26%
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( ) ( )

(68 mg/L) (426 mg/L) (35 mg/L)

15

( A O) H

2020 7 7 808 mg/L 53

2021 6 2021 6 25 6.93 mg/L

(15 mg/L)  2021 2 1 15

10

8

 100 mg/L 4

 8 ( )  
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 4 ( )

B 0.72 0.10 492 1.04 11.3 251

E 3.87 0.34 153 0.07 13.5 347

G 0.42 0.11 191 19.0 90.8

H 0.20 0.09 98.7 0.17 19.1 110

J 0.24 0.21 320 0.23 0.08 3.85 416

K 0.25 0.08 105 0.24 17.2 112

M 4.25 1.22 4.77 0.07 0.13 0.10 2.16 3,317

N 0.17 0.12 150 0.12 19.5 134

O 20.7 0.38 336 8.86 0.02 9.57 789

P 0.62 0.09 162 19.6 156

5,665 77.8 8,957 27.1 861 1,061 15,647 114,451

1. (  A O)
2.
3. mg/L

2021 2 1 ~2022 6 30 8 6,328,979

70.31%(2021 4,253,756 )

2022 533,200

9 10

8

( polymer)
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2.3.5 ( )

( A I)

pH pH 8 8 8.5

pH 50mL

A B D E 11 

 11 ( A~J)
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