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2.1

2001 2002 2003 2004 2005 2006 2007 2008 2008 / 
2007
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IC 3,025 3,785 4,701 6,239 5,874 7,667 7,367 6,887 -6.5%

2,048 2,467 3,090 3,985 3,735 4,378 4,518 4,594 1.7%

IC 771 948 1,176 1,566 1,780 2,108 2,280 2,285 0.2%

IC 253 318 409 577 675 924 1,023 1,000 -2.2%

2,197 2,796 3,513 4,862 4,989 6,523 6,846 6,209 -9.3%

-23.5% -27.3% -25.7% 38.4% 2.6% 25.4% 5.0% -9.3%

IC -26.2% -23.9% -25.4% 34.2% 1.7% 23.2% 5.3% -3.9%

-32.0% 1.3% 18.3% 28% 6.8% 8.5% 3.2% 2.5%
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3. 

4.

Dimethyl 

Sulfoxide N- -2- 2-(2- )

5.

6.

3.1.3 IC

IC IC IC

IC

IC

2.12

IWMS 2008 1 1 10 31

279,588 93

D 19 68% R

10% 2008

1. A ( )

A-8801

3.1 913.2

27

3.1  2008 A

( / )
A-8801  861.20 
A-9001  51.60 

 913.20 

IWMS

2. B ( )

B

B-0339

3.2

3.2  2008 B

( / )
B-0155 0.013 
B-0164 0.001 
B-0221 ( ) 0.003 

B-0222 0.160 
B-0244 0.002 
B-0299 0.711 
B-0337 0.480 
B-0339 51.510 
B-0399 1.700 

54.580 

IWMS
0.001 /

3. C ( )

C 2008 C-0202 C-0301

5.3 C 91% C-0110

(IPA)
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3.3  2008 C

( / )

C-0101 ( )  0.006

C-0102 ( )  194.721

C-0104
( )(

)
22.190

C-0105  0.020

C-0106 ( )  202.997

C-0110
( )(

)
3,426.770

C-0171  2.821

C-0172
( )

2.405

C-0173
( )

7.258

C-0199  4.480

C-0201 pH ( ) 12.5  707.142

C-0202 pH ( ) 2.0  24,318.449

C-0203 55 (S20C) 6.35 /  10.430

C-0299  129.105

C-0301 60 24% 28,901.037

C-0399  131.041

C-0503  0.006

C-0506  0.032

C-0599  0.863

C-9999  5.780

 58,067.550

IWMS
0.001 /

4. D ( )

( )

( ) D-1505 D-1506 D-1507

D-1506 3.4 ( )

14 D 75%

29

1 5

D 8%

3.4  2008 D ( )

( / )

D-0102  0.650 

D-0104  825.820 

D-0201  266.870 

D-0202 D-0201  20.760 

D-0299  8,680.062 

D-0399  3.870 

D-0402  0.050 

D-0403  29.210 

D-0499  595.295 

D-0501  2.100 

D-0599  447.890 

D-0699  366.700 

D-0701  185.380 

D-0799  507.943 

D-0801  32.161 

D-0802  2.071 

D-0803  229.368 

D-0899  356.681 

D-0901  1,072.470 

D-0902  11,755.045 

D-0903  1,728.230 

D-0999  765.650 

D-1099  3.650 

D-1399  10.499 

D-1502  265.902 

D-1503  219.273 

D-1504  7,904.064 

D-1505 ( ) pH 6.0  71,347.440 

D-1506 ( ) pH 6.0-9.0  26,431.000 

D-1507 ( ) pH 9.0  42,560.800 

D-1701  0.980 

D-1799  2,464.070 

D-1801  8,193.965 

D-1999  9.969 
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3.4  2008 D ( )

( / )

D-2302  2.160 

D-2303  2.600 

D-2399  23.264 

D-2403  4.658 

D-2407  34.390 

D-2499  2,426.105 

D-2504  0.320 

D-2527  185.829 

D-2601  46.683 

D-2612  203.644 

D-2619  58.206 

D-2623 ( )  152.517 

D-2625 
( )

0.720 

D-2627 1.313 

 190,428.295 

IWMS

5. E ( )

3~10%

( )

50~60%

( 3.5 )

31

3.5  2008 E

( / )
E-0213  0.008 
E-0217  2,209.754 
E-0218  0.150 
E-0221  138.973 
E-0222  16.082 
E-0301  4.519 

 2,369.487 

IWMS

6. R ( )

3.6 R-0910

R 89% R-2501

3.6  2008 R

( / )

R-0201  59.127 

R-0401  54.810 

R-0403  59.040 

R-0701  756.100 

R-0910  24,716.040 

R-1302  0.716 

R-2408  437.220 

R-2501  1,672.540 

 27,755.593 

IWMS

3.7
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3.7

 IC
 IC

33

3.2

3.2.1

2ppb 75%(

)

1.

C-0202 3.8

2.4 73%

27%

3.8 (C-0202)

/

 17,752 ( Al2(SO4)3.14H2O)

 6,323 

C-0202 
pH

( )
2.0 

243 - -

IWMS
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2.

C-0202 3.9

(

Al2(SO4)3•14H2O)

3.9 C-0202

IWMS

3.

(1)

35

A.

H2O2 Fe++ H2O Fe+++ Fe2(SO4)3

B. (1) Fe2(SO4)3

( )

(2)

( )

4.

3.10 ( Al2(SO4)3•14H2O)

2,500

3.10

( )

080604  733.500 

080741  55.660 

120111  1.930 

120112 ( Al2(SO4)3.14H2O) 3,175.990 

120113  2,489.520 

120199  122.090 
120299  1,457.420 
130299  1.960 

B00603  28.820 

000099 ( ) 53,146.300 

IWMS

3.2.2
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(IPA)

1.

C-0301

60 24% 3.11

2 9 34%

66%

3.11 (C-0301)

/
9,826 

+

11850 

C-0301 

60

24%

7225 - -

IWMS

2.

C-0301 3.10

37

3.12 C-0301

   IWMS

3.

(1)

(2)

(3)

A.
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B.

Cl F NO3 SO4
2

(leakage)

C.

•

•

•

D.

1978 HAG

39

3.13

3.13

A. CO2

B.

C.
D.

(cosolvent)

E.

F.

A.
B.

C.

D.

E.

4.

3.14

3.14

( )
60399  5,149.452 
130299  180.850 

150301  915.037 

0.130 

1,225.010 

99 ( ) 116.017 

IWMS

1. 90 12

2. IWMS
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4.1

1.

2. 5S (DWM) 

5S ( )
5S

DWM

3.
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Statistical Process Control SPC

SPC

4.2

4.1.1

1997 (UNEP) (Cleaner

Production, CP)

1.

2. (
)

3.

1.

(1)

(2)

42

(3)

2.

(1)

(2)

(3)

(4)

(5)

(6)

3.

(1)

(2)

1.

2.

70%

3.
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4.1.2

5R
reduction recovery recycle reuse

regeneration research 6R

1.

2.

3.

4.

5.

6.

1.

2.

44

3.

4.1.3

(Waste electrical and Electronic 
Equipment, WEEE) (The Restriction of 
Hazardous Substances in Electrical and Electronic Equipment, RoHS)

WEEE RoHS

1. (Waste electrical and Electronic Equipment, WEEE) 

EC-Treaty 175 1
2002 12 WEEE Directive

2006
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1,000 1,500
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(10)

2. (The Restriction of Hazardous Substances in 

Electrical and Electronic Equipment, RoHS) 

(The Restriction of Hazardous Substances in 
Electrical and Electronic Equipment, RoHS)

RoHS
2008 1

( PBB PBDE)
2004 6 30

4.3

46

RO RO
18

25 ) 1.5

CMOS 40

1965 RCA RCA

1.

2.

3.

4.

(Megasonic)

RO
RO

RO
UV-TOC RO

550 820
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4.4

- (Primary-Second)
(Chiller) (5~12oC)

(SCHP) (12~17oC)

SCHP

SCHP

134A 95A 65A 55A 51.6KW/H 29.9KW/H

4.5

4.5.1 A

1.

48

UP TIME
( )

95% 35%

2.

(1)

A. UP TIME

B.

C.

D. RTC &SPC

E.COST REDUCTION 

F.

(2)

A. Aceton

a. PM UP Time

b. EBR Filter

c. ( FAB )

d.

B.Track 55cc 24cc

check 0.45 m

C. 600 850

a.EQ up time 

b.

c.

d.
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e. 1/4 

D. (Rework) 1.5% 1.0%

ADI

1/2

PM PM Monitor

3000 1000

3. /

(1)

PUMP

PUMP

PUMP

A. Turbo pump

B. Oil pump 

C. Dry pump 

- pump up time 

-

-

(2) DRY scrbber

Cl2 BCl3

Dry Scrubber Dry Scrubber

(3) UPS

( )RCA CAROS 8330 UPS

420

(4)IPA

RCA IPA Vapor Dry IPA (

PM IPA ) PM Parts PM IPA

(5) Wafer

50

Wafer (Corrosion) ( )200

(6)

ECK & IPA EBR

5 PE

50

4.

SiH4 B2H6 PH3 TEOS HF TEB WF6 Ar N2O NF3 NH3

SOG coater 

SOG SiO2 IPA IPA

Al Ti
(1) /

A.Trans-LC bubbler Auto-fill system Trans-LC AP
Trans-LC

15%
Trans-LC EQ up-time

5.

(1)

A.

B. 254 / 140 394
/ 2,127,600 /

(2)

A.

B. 71,640 / 1,074,600

(3)

A.

B. 0.95~0.99
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800000 /

(4)

A. 17:00-24:00 18:50~20:00

B. 71% 6,300 / 120,000 /

4.5.2 B

1.

(1)

A. 50

B. 1,344,000

(2)

A.

B.

a.

b.

1,200,000
(3)

A.

B. 1,450 580,000
9,600,000

(4)

A. 50

B. 43,200

(5)

A.

52

23 20 0.5

B.

a. 144,000

b. 24,000

c. 50 180,000

4.5.3 C

C

1. Chromium Solution

(1)

(2) 20%

(3)

(4) 1992 1991 35%

(5) 30% 40%

79,000 96,000

2. ODS

2005 46,000 Freon 2006 16,500 2007
Freon

3.

2005 1 4 Freon
$15,000



51

800000 /

(4)

A. 17:00-24:00 18:50~20:00

B. 71% 6,300 / 120,000 /

4.5.2 B

1.

(1)

A. 50

B. 1,344,000

(2)

A.

B.

a.

b.

1,200,000
(3)

A.

B. 1,450 580,000
9,600,000

(4)

A. 50

B. 43,200

(5)

A.

52

23 20 0.5

B.

a. 144,000

b. 24,000

c. 50 180,000

4.5.3 C

C

1. Chromium Solution

(1)

(2) 20%

(3)

(4) 1992 1991 35%

(5) 30% 40%

79,000 96,000

2. ODS

2005 46,000 Freon 2006 16,500 2007
Freon

3.

2005 1 4 Freon
$15,000



53

4.

2005 carbon adsorption unit 

(1) carbon bed Cooling Valve

(2) carbon bed adsorption capacities

(3)

7,000 1994
carbon adsorption 

5. ( )

2005 $30,000 $ 165,000
$10,000 $17,000

6.

7.

1. 90 12
2. 92 12



53

4.

2005 carbon adsorption unit 

(1) carbon bed Cooling Valve

(2) carbon bed adsorption capacities

(3)

7,000 1994
carbon adsorption 

5. ( )

2005 $30,000 $ 165,000
$10,000 $17,000

6.

7.

1. 90 12
2. 92 12

第

五

章
第五章

資 源 化 技 術 及
案 例



55

5.1

5.1

5.1



56

1. 1,500 500 400 150

5.2 5.3

2. 100 50

3. 30

5.4

5.5

5.2

57

5.3

5.4

5.5

IC IC

IC



56

1. 1,500 500 400 150

5.2 5.3

2. 100 50

3. 30

5.4

5.5

5.2

57

5.3

5.4

5.5

IC IC

IC



58

1.

2.

3.

4.

5.

5.6

6.

5.6

59

5.1.1

1.

5.1

5.1

90 12

(1)

12 20% 5.7

A. 20% NaOH 4 12

B. NaOH

C.

D.



58

1.

2.

3.

4.

5.

5.6

6.

5.6

59

5.1.1

1.

5.1

5.1

90 12

(1)

12 20% 5.7

A. 20% NaOH 4 12

B. NaOH

C.

D.



60

85 95%

NaOH

( )

(400  2.5 )

(80 )
H2SO4

( )

(150 )
H2SO4

( )

( )

5.7

(2)

61

5.8

(99.99%)

5.8

A. 1,200

B.

25%

C.

D.



60

85 95%

NaOH

( )

(400  2.5 )

(80 )
H2SO4

( )

(150 )
H2SO4

( )

( )

5.7

(2)

61

5.8

(99.99%)

5.8

A. 1,200

B.

25%

C.

D.



62

15

20% 40 50%

(3)

400 800

( Nafion ) 6 N NaOH

AuCl4

AuCl4

 M  M n+  n e M Ag Au Cu

4 H+  4 e   2 H2

R Cl  Au(CN)4 R Au(CN)4  Cl

0.3 1.2 mm

15 20(w%)

63

98%

99.5%

5.9

2.

(1)

A

IC

(2)

5.10

A.

99.99%

5.11

( Nafion

) 6 N NaOH

AuCl4 AuCl4

99.99%



62

15

20% 40 50%

(3)

400 800

( Nafion ) 6 N NaOH

AuCl4

AuCl4

 M  M n+  n e M Ag Au Cu

4 H+  4 e   2 H2

R Cl  Au(CN)4 R Au(CN)4  Cl

0.3 1.2 mm

15 20(w%)

63

98%

99.5%

5.9

2.

(1)

A

IC

(2)

5.10

A.

99.99%

5.11

( Nafion

) 6 N NaOH

AuCl4 AuCl4

99.99%



64

(
)(

)

5.9

65

5.10 A

5.11 A



64

(
)(

)

5.9

65

5.10 A

5.11 A



66

B.

A

5.12

CN

A B

A

B

5.12 A

67

C.

( Pd ) A

99.95% 5.13 5.14

(99.95%)

5.13 A



66

B.

A

5.12

CN

A B

A

B

5.12 A

67

C.

( Pd ) A

99.95% 5.13 5.14

(99.95%)

5.13 A



68

5.14 A

(3)

(4)

( )

5.1.2

1.

(1)

5

30 50 kg/cm2

140 160 30 50 kg/cm2

69

(2)

(3)

2.5 40%

1.6

60%

2.

(1)

B

99%

(2)

5.15

92 9

5.15 A



68

5.14 A

(3)

(4)

( )

5.1.2

1.

(1)

5

30 50 kg/cm2

140 160 30 50 kg/cm2

69

(2)

(3)

2.5 40%

1.6

60%

2.

(1)

B

99%

(2)

5.15

92 9

5.15 A



70

(3)

(4)

B

5.2

1.

( double layer compression)

(adsorption and charge neutralization) (enmeshment in a 

Precipitate) (adsorption and interparticle bridging)

Ca(OH)2 FeCl3

Na2Al2O4 (polymer)

(1)

A.

H2O2 Fe++ H2O Fe+++ Fe2(SO4)3

B. (1) Fe2(SO4)3

( )

71

(2)

( )

2.

(1)

C

(2)

75%

5.16

A. (1) ( )

H2O2 Fe++ Fe+++ H2O Fe2(SO4)3

(2)

B. (2) (1)

( ) ( )

( ) pH (

) Fe2(SO4)3

(3)

(4)

5.2



70

(3)

(4)

B

5.2

1.

( double layer compression)

(adsorption and charge neutralization) (enmeshment in a 

Precipitate) (adsorption and interparticle bridging)

Ca(OH)2 FeCl3

Na2Al2O4 (polymer)

(1)

A.

H2O2 Fe++ H2O Fe+++ Fe2(SO4)3

B. (1) Fe2(SO4)3

( )

71

(2)

( )

2.

(1)

C

(2)

75%

5.16

A. (1) ( )

H2O2 Fe++ Fe+++ H2O Fe2(SO4)3

(2)

B. (2) (1)

( ) ( )

( ) pH (

) Fe2(SO4)3

(3)

(4)

5.2



72

(1) H2O Fe2(SO4)3

(2)

3 92 6

5.16

5.2 C

 pH (SP ) Al2O3  PAFCS

2.2±0.5 1.30±0.05 7% 20% 0.1%

5.3

1.

B
( )

pH

A B

73

95% 5.17

45%NaOH 37.5%

( 95% )

5.17

A.

B.

C.

5 30 mg/L

2 5 mg/L

15 mg/L



72

(1) H2O Fe2(SO4)3

(2)

3 92 6

5.16

5.2 C

 pH (SP ) Al2O3  PAFCS

2.2±0.5 1.30±0.05 7% 20% 0.1%

5.3

1.

B
( )

pH

A B

73

95% 5.17

45%NaOH 37.5%

( 95% )

5.17

A.

B.

C.

5 30 mg/L

2 5 mg/L

15 mg/L



74

D.pH pH 2 14

pH

E.

1 10

mol/m3 5.18

5.18

F.

100 200 mg/L( 1 10 mol/m3)

G.

40 75 m3/m2•h 

(mg/L) 

(mol/m3)

75

pH 3

pH 11

X

A.

B.

C.

D.

E.



74

D.pH pH 2 14

pH

E.

1 10

mol/m3 5.18

5.18

F.

100 200 mg/L( 1 10 mol/m3)

G.

40 75 m3/m2•h 

(mg/L) 

(mol/m3)

75

pH 3

pH 11

X

A.

B.

C.

D.

E.



76

2.

(1)

D

(VLSI)

4,000 mg/L

(2)

D

4,000 mg F/L 25 m3/d 100 kg F/d

600 m3/d pH

pH

D

pH

5.19

95% 10%

8 2 mg/L pH 7 9

5.20

77

5.19 D

5.20 D

(mg/L) 



76

2.

(1)

D

(VLSI)

4,000 mg/L

(2)

D

4,000 mg F/L 25 m3/d 100 kg F/d

600 m3/d pH

pH

D

pH

5.19

95% 10%

8 2 mg/L pH 7 9

5.20

77

5.19 D

5.20 D

(mg/L) 



78

5.4

1.

CaCl2 Ca(OH)2

CaF2

25,000 ( ) 55 70%

20 80%

(Ca) 51.3% (F) 48.7%

4

3.18 1,360

5.3

5.4

5.3

 CaF2 %  SiO2 %  CaCO3 % Fe2O3 % S %

75 10  10 10 100 mm 

75 20 4 5 1.5 10 15 mm 

98 1   0.03 0.05  

 95 98 1 1.5 1.25  0.03  

80  1 0.2   

 95 96 2.5 3 0.1 0.12   

97 98 1 1    

41 84 6

79

5.4

(1)

( )

SiO2

(Silica Network) ( 1,710 )

(Silicate Group)

SiO2 CaF2

SiO2 5.5

CaF2>80% SiO2<10%

CaO Ca(OH)2



78

5.4

1.

CaCl2 Ca(OH)2

CaF2

25,000 ( ) 55 70%

20 80%

(Ca) 51.3% (F) 48.7%

4

3.18 1,360

5.3

5.4

5.3

 CaF2 %  SiO2 %  CaCO3 % Fe2O3 % S %

75 10  10 10 100 mm 

75 20 4 5 1.5 10 15 mm 

98 1   0.03 0.05  

 95 98 1 1.5 1.25  0.03  

80  1 0.2   

 95 96 2.5 3 0.1 0.12   

97 98 1 1    

41 84 6

79

5.4

(1)

( )

SiO2

(Silica Network) ( 1,710 )

(Silicate Group)

SiO2 CaF2

SiO2 5.5

CaF2>80% SiO2<10%

CaO Ca(OH)2



80

5.5

(CaF2-SiO2) 55% CaF 80% SiO2 18%

(S) 1.0% 1.0% 

( Ca(OH)2 H2O ) 2.0% 2.0% 

 2~10mm 2~10mm 

( 1mm ) 15% 15% 

2003

A.

(SiO2)

(Fe2O3) (Al2O3) (S) (P)

2HF CaCl2 CaF2 2HCl

2H3PO4 3CaCl2 Ca3(PO4)2 6HCl

H2SO4 CaCl2 CaSO4 2HCl 

SiO2 Fe2O3 10%

B.

81

(Ca(OH)2) (CaCO3)

(CaSO4) (CaCl2)

(CaF2)

5.21

(CaCl2)

C.

pH

D. pH

20

30%

pH 2 65 mg/L

pH 2 2.5 pH

2.5 95%

pH 3



80

5.5

(CaF2-SiO2) 55% CaF 80% SiO2 18%

(S) 1.0% 1.0% 

( Ca(OH)2 H2O ) 2.0% 2.0% 

 2~10mm 2~10mm 

( 1mm ) 15% 15% 

2003

A.

(SiO2)

(Fe2O3) (Al2O3) (S) (P)

2HF CaCl2 CaF2 2HCl

2H3PO4 3CaCl2 Ca3(PO4)2 6HCl

H2SO4 CaCl2 CaSO4 2HCl 

SiO2 Fe2O3 10%

B.

81

(Ca(OH)2) (CaCO3)

(CaSO4) (CaCl2)

(CaF2)

5.21

(CaCl2)

C.

pH

D. pH

20

30%

pH 2 65 mg/L

pH 2 2.5 pH

2.5 95%

pH 3



82

F 15 mg/L

pH

(PAC )

(polymer)

5.21

2.5 1,700

4

2,200

83

(2)

CaF2

5 25%

5.22

CNS 3299

TCLP

A.

B.

C.

D.

E.



82

F 15 mg/L

pH

(PAC )

(polymer)

5.21

2.5 1,700

4

2,200

83

(2)

CaF2

5 25%

5.22

CNS 3299

TCLP

A.

B.

C.

D.

E.



84

5.22

(3)

1.20 1.96

/

HCl

A.

1,450

1,450

CaO filter

CaF2

CaF2

CaF2

CaF2

85

B. HCl

HCl 1.5% 3%

HCl

C.

0.5%

Jet Cement CaF2

(Active Calcium Fluoroaluminate)

(4)

(CaF2 97-98%)

2.

(1)

E



84

5.22

(3)

1.20 1.96

/

HCl

A.

1,450

1,450

CaO filter

CaF2

CaF2

CaF2

CaF2

85

B. HCl

HCl 1.5% 3%

HCl

C.

0.5%

Jet Cement CaF2

(Active Calcium Fluoroaluminate)

(4)

(CaF2 97-98%)

2.

(1)

E



86

(2)

pH 2 2.5

pH 2.5 pH

95% 182 227 kg/hr 

(Fe(OH)3) (Ni(OH)2)

(Cr(OH)3) pH 3

85%

5.23

pH
( pH 2.5) 

(
85% )

pH
( pH 8)

5.23 E

(3)

87

(4)

5.5

1.

(1)

(S) (Cl)

(Br) (Sb)

(2) FRP

BMC(Bulk Molding Compound)

(kneader)

(roller)

3~5mm (open type)

1/2~1/3

BMC 5.24



86

(2)

pH 2 2.5

pH 2.5 pH

95% 182 227 kg/hr 

(Fe(OH)3) (Ni(OH)2)

(Cr(OH)3) pH 3

85%

5.23

pH
( pH 2.5) 

(
85% )

pH
( pH 8)

5.23 E

(3)

87

(4)

5.5

1.

(1)

(S) (Cl)

(Br) (Sb)

(2) FRP

BMC(Bulk Molding Compound)

(kneader)

(roller)

3~5mm (open type)

1/2~1/3

BMC 5.24



88

93 7

5.24 BMC

2.

(1)

F 70

( )

(2)

F 5.6 75%

F 2

0.1%

5.25

5.6 F

 75~95 4~10 2~8 0.1~0.5 

96

89

5.25 F

(3)

(4)

CNS61 I

5.6

1.

PU

5.7

5.8



88

93 7

5.24 BMC

2.

(1)

F 70

( )

(2)

F 5.6 75%

F 2

0.1%

5.25

5.6 F

 75~95 4~10 2~8 0.1~0.5 

96

89

5.25 F

(3)

(4)

CNS61 I

5.6

1.

PU

5.7

5.8



90

5.7

PU

DMF IPA

5.8

          

( ) Cl (ppm) S (ppm) (Kcal/Kg) 

( )  10 870 7,000 

 80 100 
40 2,000 800 5,000 

2,000 10,000 

-8 13 -- -- 8,000 10,000 

90 10

5.9

5.10

91

5.9

( ) (g/cm3) ( ) (g/cm3) 

(IPA) 

40.1 
61.2 
75.0 

76.74 
86.7 

121.00 
64.5 
78.0 
82

99.5 
137.80 
54.05 
78-80 
96-102 

1.335 
1.485 
1.325 
1.585 
1.459 
1.625 
0.792 
0.816 
0.785 
0.805 
0.824 
0.924 
0.886 
0.887 

(MEK) 

(MIBK) 

(DMF) 

116.5 
134.0 
79.6 

56.1 
79.6 
115.8 

80.1 
110.70
137.20
68.742
152.8 

0.869 
0.864 
0.0826 

0.797 
0.826 
0.804 

0.879 
0.860 
0.860 
0.660 
0.953 

5.10

1,000 ft3/min 

90 10

(1)

A.



90

5.7

PU

DMF IPA

5.8

          

( ) Cl (ppm) S (ppm) (Kcal/Kg) 

( )  10 870 7,000 

 80 100 
40 2,000 800 5,000 

2,000 10,000 

-8 13 -- -- 8,000 10,000 

90 10

5.9

5.10

91

5.9

( ) (g/cm3) ( ) (g/cm3) 

(IPA) 

40.1 
61.2 
75.0 

76.74 
86.7 

121.00 
64.5 
78.0 
82

99.5 
137.80 
54.05 
78-80 
96-102 

1.335 
1.485 
1.325 
1.585 
1.459 
1.625 
0.792 
0.816 
0.785 
0.805 
0.824 
0.924 
0.886 
0.887 

(MEK) 

(MIBK) 

(DMF) 

116.5 
134.0 
79.6 

56.1 
79.6 
115.8 

80.1 
110.70
137.20
68.742
152.8 

0.869 
0.864 
0.0826 

0.797 
0.826 
0.804 

0.879 
0.860 
0.860 
0.660 
0.953 

5.10

1,000 ft3/min 

90 10

(1)

A.



92

B.

( )

5.26

5.26

C.

1,100 m2/g

93

5.27

5.27

D.

900 300

5.28



92

B.

( )

5.26

5.26

C.

1,100 m2/g

93

5.27

5.27

D.

900 300

5.28



94

5.28

(2)

3.2.2

3T ( )

1,450 5 20,000

2,000 kcal/kg

( )

A. 50 200

B.

C.

D. HCl SOx

95

97 4 29

09704601860

5.11

5.11 

 ( ) Kcal/Kg
 ( )
 ( ) ppm
 ( )
 ( ) ppm
 ( )pH

 ( )
 ( )
 ( )
 ( )

97 4 29

2.

(1)

G

65 73%



94

5.28

(2)

3.2.2

3T ( )

1,450 5 20,000

2,000 kcal/kg

( )

A. 50 200

B.

C.

D. HCl SOx

95

97 4 29

09704601860

5.11

5.11 

 ( ) Kcal/Kg
 ( )
 ( ) ppm
 ( )
 ( ) ppm
 ( )pH

 ( )
 ( )
 ( )
 ( )

97 4 29

2.

(1)

G

65 73%



96

(2)

/

IPA IPA IPA IPA

5.29

5.29 G

(3)

(4)

99%

5.12

A.

B.

C.

D.

E.

97

5.12

 APHA 10 max 

 % 99.8 min. 

(20/20 )  0.785-0.787 

 ppm 5 max 

 ppm 2,000 max 

 ppm 10 max 

 Clear 

95

1. 90 12

2. 95

3. 97 4

29

4.

80 90 10

5. 93 7

6.

2003

7. 3 92 6

8. 96 7

9.

92 9



96

(2)

/

IPA IPA IPA IPA

5.29

5.29 G

(3)

(4)

99%

5.12

A.

B.

C.

D.

E.

97

5.12

 APHA 10 max 

 % 99.8 min. 

(20/20 )  0.785-0.787 

 ppm 5 max 

 ppm 2,000 max 

 ppm 10 max 

 Clear 

95

1. 90 12

2. 95

3. 97 4

29

4.

80 90 10

5. 93 7

6.

2003

7. 3 92 6

8. 96 7

9.

92 9





第

六

章
第六章

資 源 化 效 益



98

1.

2.

1. ( )

(1)



99

A. 90%

B.

C.

(2)

99.99%

A. 99.99%

B.

(3)

( Pd )

99.95%

A. 99.95%

B. ( )

( LBMA London Bulllon Market 

Association )

LBMA

96 1

600 800 400 450

2.

Al(OH)3

(1)

(2)

100

(3) 6.1

6.1

 pH (SP ) Al2O3  PAFCS
 2.2 0.5 1.30 0.05 7% 20% 0.1% 

95

3.

(DRAM) IC

86% 130~150 C
Nitride( Si3N4)

6.2

6.2

80

80

80

80

80

 1.N>2%
2.P>3%
3. TCLP

94



99

A. 90%

B.

C.

(2)

99.99%

A. 99.99%

B.

(3)

( Pd )

99.95%

A. 99.95%

B. ( )

( LBMA London Bulllon Market 

Association )

LBMA

96 1

600 800 400 450

2.

Al(OH)3

(1)

(2)

100

(3) 6.1

6.1

 pH (SP ) Al2O3  PAFCS
 2.2 0.5 1.30 0.05 7% 20% 0.1% 

95

3.

(DRAM) IC

86% 130~150 C
Nitride( Si3N4)

6.2

6.2

80

80

80

80

80

 1.N>2%
2.P>3%
3. TCLP

94



101

4.

CF4

CaF2

(1) CaF2 40%

(2)

(3) 40% 23%

5.

( Al2(SO4)3.14H2O) 6.3

(1)

PAC

(2)

80

102

6.3

 Al2(SO4)3·16H2O
g/mol  630.40 

g/cm³  2.71, 
31.3 g/100 ml (0 °C) 

 770, 

7.

6.4

6.4

 Na3PO4·12H2O
g/mol  380.12 

g/cm³  1.62 

 73.4 



101

4.

CF4

CaF2

(1) CaF2 40%

(2)

(3) 40% 23%

5.

( Al2(SO4)3.14H2O) 6.3
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8.

6.5

6.5

 SnO2 

9.

6.6

0.01% 0.05% 0.2% 0.4%

0.05 1.5 2kg 3 5

104

6.6

 CuSO4·5H2O
g/mol  249.68 

g/cm³  2.286, 

110 250 650

10.

6.7

100%
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6.7

 FeCl2·4H2O
g/mol  198.71 

g/cm³  1.93 

11.

6.8

90%

TG

95%

106

6.8

 C3H3O
g/mol  61 

 0.7851 

 82.5 

12.

6.9

6.9

 (CH3)2CO 
g/mol  58.08 

 0.8532 

 52.2 

13.

6.10

90%

95%



105

6.7

 FeCl2·4H2O
g/mol  198.71 

g/cm³  1.93 

11.

6.8

90%

TG

95%

106

6.8

 C3H3O
g/mol  61 

 0.7851 

 82.5 

12.

6.9

6.9

 (CH3)2CO 
g/mol  58.08 

 0.8532 

 52.2 

13.

6.10

90%

95%



107

6.10

 CH3OH 
g/mol  32.04 

g/cm³  0.7918 

 64.7 

14.

6.11

75%

6.11

 C2H5OH

g/mol  46.07 

g/cm³  0.79 

 78.36 

108

1. 96 7
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