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&k

%k



1999 ISO 17025

2.1
1
2.2
Working Zinc Solution 10mg/L
(mg/L) Y
2.3
(mg/L)
mg/L =A * V,/V
A (mg/L)
\Y% (mL)

\'# (mL)



100 mL

250 mL

SmL

5 mL
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100 mL
mg/L
250 mL

0.2

5 mL

mL

1-2

v

Whatman 42
100 mL

v

(mg/L)

S



2( )

)

31
MERCK Zinc standard solution

1,000+2 mg/L 5 10 20mL
100mL
32

1 2 5 10 20 mL 50 100 mL
33

40
95% k 2

standard uncertainty

Uy S + (n)”2

combined standard uncertainty



Uc

(Z quZ)l/z

expended uncertainty

X Kk ug
standard deviation
coverage factor
—>
—>
—>
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51

5 10 20 mL 100 mL
Zinc standard solution 1,000+2
mg/L
u s +(3)'? 2 =)' 1.1547 mg/L
( ) 5 10 20mL

(1)

5mL 9 0.0091mL

10 mL 18 0.0177mL

20 mL 24 0.0168mL
(2) ( )

5 10 20mL 1 10
5 mL 10 0.01305 mL
10 mL 10 0.02070 mL

20 mL 10 0.0178 mL



3)

4)

(1)

(2)

(3)
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20 2.1 x10* !
+4 5 10 20 mL
5mL (5 x4 x2.1 x10*  H=(3)"? 0.0024 (mL)
10 mL (10 x4 x2.1 x10*  H=(3)"*  0.0048 (mL)
20 mL (20 x4 x2.1 x10*  H=(3)1/2 0.0097 (mL)
)
u5mL ((0.0091)%+(0.01305)*+( 0.0024)* '? 0.0160 (mL)
u 10 mL (0.0177)*+(0.02070)%+(0.0048)> ? 0.0277 (mL)
u20 mL (0.0168)*+(0.0178)%+(0.0097 )> ' 0.0263 (mL)
( ) 100 mL
14  100mL
0.0472
( ) 100mL 1 10
0.1039
20 2.1 x10* !
+4 100mL

(100 x4 x2.1 x10°*  H=3)"?>  0.0485 (mL)



(4)
( )
u 100 mL (0.0472)*+(0.1039)?+(0.0485 )> > 0.1240 (mL)
Working Zinc Solution
10mg/L 1
1
mg/L 1,000 1.1547 0.001155
5mL 5 0.0160 0.0032
10 mL 10 0.0277 0.00277
20 mL 20 0.0263 0.001315
100 mL 100 0.1240 0.00124
00474
(1) +
Q) Working Zinc Solution 10 mg/Lx 0001155 > 00032 2
0.00277 2 0.001315 *  0.00124 * "2 0.0474 mg/L
52

1 2 5 10 20mL 50 100 mL
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5.2.1
1 2 5 10 20 mL
(1)
" ImL 9 0.0046mL
" 2mL 11 0.0045mL
5 mL 0.0091mL
10 mL 0.0177mL
20 mL 0.0168mL
(2) ( )
1 2 5 10 20mL 1 10
ImL 10 0.0019 mL
2mL 10 0.006 mL
5 mL 10 0.01305 mL
10 mL 10 0.02070 mL
20 mL 10 0.0178 mL
(3)

1 mL (1 x4 x2.1 x10* =32 0.00048 (mL)
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2 mL (2 x4 x2.1 x10*  H=(3)"? 0.00096 (mL)
5 mL 0.0024 mL
10 mL 0.0048 mL
20 mL 0.0097 mL

(4)

( )
u 1 mL ((0.0019)*+(0.0046)*+( 0.00048)* 2 0.0050 (mL)
u2mL ((0.0060)*+(0.0045)*+( 0.00096)*> ?  0.0076 (mL)
u 5 mL 0.0160 mL
u 10 mL 0.0277 mL
u 20 mL 0.0263 mL
522
50 100 mL

(1)
50 mL 15 0.0518mL
100 mL 0.1039mL

(2) ( ) 50 100 mL 1 10
50 mL 0.0187 mL
100 mL 0.0472 mL

(3)
50 mL (50 x4 x2.1 x10* H=3)" 0.0242 (mL)
100 mL 0.0485 mL

4)
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( )
u 50 mL (0.0187)*+(0.0518)*+(0.0242 )*> "> 0.0602 (mL)
u 100 mL (0.0472)*+(0.1039)*+(0.0485 )* > 0.1240 (mL)
5.2.3
2
2
mL mL
1 mL 1 0.0050 0.0050
2mL 2 0.0076 0.0038
5mL 5 0.0160 0.0032
10 mL 10 0.0277 0.00277
20 mL 20 0.0263 0.001315
50 mL 50 0.0602 0.00120
100 mL 100 0.1240 0.00124
00079
(1) +
) 0.0050 %  0.0038 *  0.0032 2
0.00277 % 0.001315 %  0.00120 *  0.00124 * "> 0.0079
53

40 (0.2 mg/L)

0.0085 mg/L (u ) 3
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5.4

95%

3
(mg/L) (mg/L)
1 0.211 21 0.224
2 0.195 22 0.215
3 0.207 23 0.217
4 0.216 24 0.217
5 0.213 25 0.204
6 0.222 26 0.204
7 0.219 27 0.206
8 0.217 28 0.212
9 0.208 29 0.199
10 0.212 30 0.197
11 0.226 31 0.210
12 0.224 32 0.220
13 0.222 33 0.213
14 0.218 34 0.200
15 0.219 35 0.211
16 0.193 36 0.222
17 0.208 37 0.216
18 0.208 38 0.198
19 0.212 39 0.202
20 0.215 40 0.212
0.2116
0.0085
0.0085
4
k

(mg/L)x0.082

CNLA
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4
mg/L mg/L
10 0.0475 0.0047
- - 0.0079
02116 0.0198 0.0402
00412
x0.0824
) 2
2 +
3) 0.0047 > 0.0079 * 0.0402 > " 0.0412
mg/L
C)) X k ) x
x2x0.0412 (mg/L) x0.082
x0.0824
0.0402

0.0079 0.0047
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*k * kK * KKk
Ca0-Si0,-Al,03
( )
1 2 3. 4
*
* %
* %k

*k k%
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1.
25
ASTM C114 C25-36 C311 25
CaO(MgO)- Al,0O5(Fe,03) -SiO,
1
SPSS 1 CaO

Si 0O, Fe03 Fe M gO
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SOz
20 80 FLY ASH
BF SLAG
EAF SLAG 40 60
TYPE1
PORTLAND CEMENT
40
BOF SLAG
20
Ca0 20 0 60 80 — ™ Al0s
1 CaO'SiOZ'A|203
1
- . Mean Std.
N | Minimum | Maximum Deviation A-G A+G
(A) (c)
SO, 69 11.25 44,92 26.1328 7.8448 18.29 33.97
Al,O; 69 1.39 16.99 7.3161 3.4070 3.91 10.72
Fe,0O; 69 1.22 56.95 22.0864 14.5371 7.55 36.62
R0z 69 0.47 18.25 8.2203 3.3766 4.84 11.06
Cao 69 90.38 48.61 27.0477 7.9453 19.10 34.99
MgO 69 0.61 20.40 9.2156 4.4388 4.77 13.65
MnO 69 0.10 5.82 2.2646 1.4627 0.80 3.72
TiO, 69 0.00 1.96 0.3568 0.5077 0.00 0.86
SO, 69 0.00 0.56 3.508E-02 | 7.046E-02 0.00 0.11
S 69 0.00 0.32 8.038E-02 | 4.920E-02 | 3.12E-02| 0.13
T-Fe 69 0.30 4472 16.1499 11.3892 4.76 27.54
Free CaO 69 0.00 1.01 1.867E-02 0.1232 0.00 0.14
Na,O+0.658K,O | 69 0.01 0.24 4.257E-02 | 3.113E-02 | 1.14E-02 | 7.37E-02

“ % ”
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CNS&S487 488 490 1167

20%~25%

1% 129%)
2
SsD 6| o, :
S (kgm?)
3.2 3.2~3.8 0.8~1.2 1
2.6 2.5~2.8 1.0~-2.0 1~2 1,550
3.11 3.1-3.3 2.20 1~-2 245 1,697
25~2.6 2.5~2.7 15-35 1 25.0 1,550~1,850

(%)

Y =0.122009 * X - 0.167878

60




0.01857%

Expansion (%)
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ASTMC227
3 «( )
0.01499% ( )
( ) 0.01924%
(0.02125%) ASTM C33
0.10%
1 2
0.06
__________ED_D_(_QOD_)_ _
-
004 H
o
—A—
0.02 |
0.00 :
0 210
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4.
10
5,
0.06 /
(TCLP)
6.
CNS 1010
(
3.6) (
(108%)

30

88

60

0.4

(

2.6)
3.3)

19

0.05

40%)

(3)

/

0.2

3.6)

28



)

1998
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( 108%)

3

(Wio) (kg/m®)
0.58 297 512 1407
0.46 283 609 1675
0.48 286 596 1684
0.48 291 606 1689

800

600

10

0.48

0.48

21

10

(72

~

~ [otde

20

350kg/cm?

30

(36x10x10cm) (72
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150
100
€ L
)
s
50
—o— 0.58
_ == 0.46
—— 0.48
0.48
o 1 | 1 | 1
0 10 20 30
« )
5
6 7
(4 5)
8.
(0% 30% 50% 100%)
210kg/cm?(w/c=0.65) ( 10 20 96

28



Flexural Srength (kg/cm?)

500

Compressive Strength (kg/cm?)

450

400

350

300

250
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slag replace
0%(control)
30%

50%

100%

(409

200 P T R N B [ B
0O 100 200 300 400 500 600 700 800
Age (days)
6
100
80 -
-
slag replace
60 —@— 0%(control)
—— 30%
r —a—  50%
—A— 100%
40 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
0O 100 200 300 400 500 600 700 800

Age (days)
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30

Compressive Strength (kg/cm?)

240

500
| slag replace
450 + —@— 0%(control)
r —+— 30%
400 —— 50%
I —A—  100%
350
300
250
200 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
0O 100 200 300 400 500 600 700 800
Age (days)
8 ( 210kg/cm?)
87 11
320 9 80
20 x20 x2
600 10
300 ( 30 ) 300

90 7
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PVC

1. CaO-Si 02'A|203

pp.643(2000)

(1994)
3. ,"Utilization of Sphered Electric Arc Furnace Oxidizing Slag as Fine
Aggregate for Cement Concrete", Construction Material in M.M.I.J., 3(2) (1993),

27-34 (in Japanese).
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4, , "Practical Use of Electric Arc Furnace Oxidizing Slag Aggregates for
Special Concrete", Proc. of J.C.1., 20 (2) (1998), 37-42 (in Japanese).
5. , "Utilization of Electric Arc Furnace Oxidizing Slag as Concrete

Aggregates", Construction Material in M.M.1.J., 8(1) (1998), 13-20 (in Japanese).



CO,

CO,
40%~65%
CO,
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* k%

* %

* k%
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1992 1997

CO, CH; N,O HFCs PFCs SFy) 2008~2012

1990 5%

2001 10

(Marrakech Accords) 2002 10

Boon Agreements

the Delhi Declaration

CO;
2001 30,458,866* 10'kcal
CO, 115,787,592 51%
CO;

CO,

55%

52%

CO,
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2.1
(input-output analysis)
(Wassily Leontief) 1936
(Leon Walras)
[xi] [Fi [O]] [Xi] [Xi]
[Ti] ( 1 (input coefficient)
aij=Xij/ X; (&) (technological coefficient) i
() i

AR E I G ) IO (1)
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1
1..j...n
1 X11...Xgj-.X1n Wy H1 G1 B1 S1 E1 N1 F1 T1 |P1 X1
i Xig..Xijj.--Xin W, Hi Gi Bi S E Ni Fi Ti Pi Xi
H Xn1.--Xnj---Xn W, Hn Gn Bn Sn En Nn Fn Tn |Pn Xn
Y1.Yj.. Yy Wt Ht G Ht St Et Nt Ft Tt
0;...0;..0, (6] H G H S E N F T
X1..Xj.. Xp X H G H S E N F
Xij | ] Fi
Yj j Ft
Oj j F
O F
Xi i Ti
Xj j Tt
X T
Pi i P
Wi i Wt

Hi,Gi,Bi,Si,Ei,Ni
Ht,Gt,Bt,St,Et,Nt

H,G,B,S,E,N
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iXij+H=ianj+Fi=R+Xi

- AT 2

n
X‘:Zanj+F‘_R ........................................ 3)

j=1
XZAXH(FP) oottt (4)
X=(1-A) L (F-P)=B(F-P) ..o (5)

X nxl

A nxn

W nx1

F  nx1 ( )

P nxi

I nxn

B=[by] nxn  (1-A)*? b;

(5 (I-A)*
(Leontief inverse matrix) bj; ]

() i
(bij) (aj)
CO, (5)

X = (L= D) R (6)

D nxn



32

Fq nx1

2.2

(forward
linkage)
(backward linkage)

(Leontief
inverse matrix)

i (FLi) i
i
(BLj) j
(1) (sensibility of dispersion) Ui
n
> bij
Ui - =1 (7)
1 n n
> X bij
Ni=1j=1

Ui> Uj<l
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(2) (power of dispersion) Uj

FLi = bij BLj = bij

=t i=1

S b
I

Uj - |2 1 e, (8)

1 N n

— X > bij

Nji-1j=1
Uj>l

Uj<l
2.3
(multiplier analysis) (impact analysis)
Wright 1974
(energy multiplier)
Miller  Blair
C02 COZ
Mj i
CO, i
Mj=R(I =D) = (Fixbij) ..ocooooiiiiiiiiiiiiee (9)
i=1
i CO,

bij (1-D)*
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(1-D)*
(2) CO,

C=C(| _D)—l ...................

C CO,

2.4C0O;

90 CO,
(1)

2

(3 2

(4)
(5) 3

................................ (10)
107kcal/
107 kcal/
................................ (11)
CO, /
CO,
2001 IPCC

(carbon emission factor)

70

CO;
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Kk
co, = Al KX Kx(1- «)]
i
x Kx44 12}
K
3.1
38 22 2
3.2
1991 1994
150 1996 1999 160
3.3
1981~2001
22
3.4
85

RAS Approach
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4.1



86 (Apr. 2003) 37
80 |83 |8 |[s8 |8 |83 |8 |88
1. 187 | 198 | 212 | 210 | 260 | 2.82 | 270 | 250
2. 207 | 205 | 1.96 | 1.99 | 272 | 2.98 | 3.01 | 3.36
3. 157 | 153 | 145 | 1.44 | 286 | 3.06 | 3.00 | 3.16
4. 173 | 1.78 | 157 | 151 | 262 | 284 | 235 | 2.35
5. 302 | 289 | 275 | 269 | 279 | 283 | 2.80 | 282
6. 130 | 137 | 1.32 | 1.40 | 236 | 2.29 | 2.26 | 2.14
7. 526 | 551 | 556 | 6.05 | 2.84 | 274 | 286 | 3.13
8. 259 | 272 | 246 | 274 | 253 | 268 | 255 | 2.60
0. 215 | 236 | 222 | 244 | 282 | 274 | 269 | 285
10. 156 | 161 | 143 | 1.42 | 310 | 316 | 317 | 330
11. 1.97 | 213 | 2.16 | 2.36 | 3.15 | 3.11 | 3.13 | 3.34
12. 1.43 | 1.44 | 1.38 | 1.35 | 2.53 | 2.79 | 2.61 | 2.90
13. 199 | 203 | 1.84 | 1.83 | 283 | 296 | 287 | 3.04
14. 140 | 143 | 145 | 150 | 223 | 229 | 228 | 233
15. 146 | 148 | 140 | 143 | 232 | 233 | 229 | 236
16. 482 | 556 | 497 | 588 | 3.04 | 3.17 | 3.04 | 3.28
17. 232 | 263 | 244 | 252 | 2.93 | 3.00 | 288 | 3.02
18. 195 | 198 | 1.88 | 197 | 255 | 277 | 271 | 295
10. 196 | 205 | 201 | 228 | 276 | 283 | 281 | 3.08
20. 248 | 274 | 291 | 384 | 299 | 312 | 298 | 3.14
01. 170 | 176 | 174 | 181 | 254 | 278 | 279 | 292
2. 131 | 135 | 1.31 | 1.30 | 271 | 286 | 2.82 | 3.09
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80 83 85 88 80 83 85 88
1 078 1 080 | 0.88 | 0.82 { 1.09 | 1.14 | 1.11 [ 0.98
2. 0871083 | 081L) 078|114 ]| 121 | 124 | 1.32
3. 0.66 | 0.62 [ 060 | 056 | 1.20 | 1.24 | 1.24 | 1.24
4. 0.72 | 0.72 | 065 | 059 | 1.10 | 1.15 | 0.97 | 0.92
5. 127 1117 ] 113 [ 106 | 1.17 { 115 ] 116 | 1.11
6. 055 ] 055 | 055 | 055 | 099 | 0.93 | 093 | 0.84
7. 221 |1 223 | 230 | 237 ] 119 | 111 | 1.18 | 1.23
8. 109 | 110 | 1.02 | 1.08 | 1.06 | 1.09 | 1.05 | 1.02
9. 090 ] 09 [ 091 )09 {118 | 1.11 | 1.11 | 112
10. 065 ] 065 | 059 | 056 [ 1.30 | 1.28 | 1.31 [ 1.29
11. 0.83 | 086 [ 089 | 093 | 1.32 | 1.26 | 1.29 | 1.31
12. 0.60 | 058 [ 0.57 | 053 | 1.06 | 1.13 | 1.08 | 1.14
13. 083 108|076 ) 072 {119 ] 120 | 119 [ 1.19
14. 059 | 0.58 | 0.60 | 0.59 [ 0.93 | 093 | 0.94 [ 0.91
15. 0.61 | 0.60 [ 0.58 | 0.56 | 0.97 [ 0.94 | 0.94 | 0.93
16. 202 | 225 | 205 | 231 ) 127 | 1.28 | 1.25 | 1.29
17. 097 ] 106 [ 1.01 | 099 { 1.23 | 1.21 | 1.19 [ 1.19
18. 082 ] 080 | 078 ) 077 | 107 | 112 | 1.12 | 1.16
19. 082 | 083 [ 083 ] 090 | 116 | 1.15 ] 116 | 1.21
20. 104 | 111 | 120 | 151 | 125 | 1.26 | 1.23 | 1.23
21. 0711071 (072 ) 071 | 107 | 113 ] 115 | 1.14
22. 055 | 055054 )05 ) 114116 ] 116 | 1.21
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4.2
1 70
10,156,890x10K cal 90 30,458,866x10"K cal
51.1% 5.6%
42.4% 31.8% 22.3%
3.6%

89

26.2% 20.4% 8.4% 6.2% 3.9%

4

Kcal)

(1077
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4 85 88
85 88
1, 3.87 | 17 | 1.07 | 27.72% | 72.28% | 3.91 | 17 | 1.23 | 31.56% | 68.44%
2. 943 | 9 | 311 | 33.00% | 67.00% | 10.31 | 8 | 3.35 | 32.52% | 67.48%
3. 279 | 20| 113 | 40.58% | 59.42% | 3.63 | 18 | 1.64 | 45.32% | 54.68%
n 259 | 21| 073 |28.23% | 71.77% | 2.79 | 20 | 0.73 | 25.99% | 74.01%
5. 967 | 8 | 619 |64.02% | 35.08% | 8.68 | 9 | 558 | 64.22% | 35.78%
6. 313 | 19| 027 | 8.62% | 91.38% | 267 | 21| 028 | 10.37% | 89.63%
7. 3478 | 1 | 26.25 | 75.46% | 24.54% | 38.41 | 1 | 30.45 | 79.27% | 20.73%
8. 26.91 | 2 | 21.62 | 80.33% | 19.67% | 22.15 | 2 | 16.91 | 76.36% | 23.64%
9. 819 | 10 | 3.90 |47.63% | 52.37% | 6.96 | 11 | 2.88 | 41.42% | 58.58%
10. 18.02 | 4 | 7.35 | 38.84% | 61.16% | 21.62 | 3 | 819 | 37.86% | 62.14%
11, 15.06 | 6 | 3.87 | 25.69% | 74.31% | 17.60 | 6 | 3.81 | 21.62% | 78.38%
12, 6.65 | 12| 221 |33.14% | 66.86% | 6.64 | 12 | 2.47 | 37.17% | 62.83%
13, 676 | 11| 1.66 |24.54% | 75.46% | 7.34 | 10 | 1.90 | 25.89% | 74.11%
14. 1422 | 7 | 1067 | 75.06% | 24.94% | 11.96 | 7 | 8.76 | 73.25% | 26.75%
15, 2359 | 3 | 16.94 | 71.82% | 28.18% | 21.10 | 4 | 14.85 | 70.38% | 29.62%
16, 1538 | 5 | 9.05 |58.81% | 41.19% | 18.34 | 5 | 10.64 | 58.00% | 42.00%
17, 413 | 16| 0.74 | 17.79% | 82.21% | 4.85 | 15| 0.87 | 17.88% | 82.12%
18, 574 | 13| 1.49 | 25.92% | 74.08% | 6.34 | 13 | 1.37 | 21.56% | 78.44%
19, 469 | 15| 034 | 7.30% | 92.70% | 4.94 | 14| 026 | 5.20% | 94.80%
20. 234 | 22| 037 |1597% | 84.03% | 210 | 22 | 046 | 21.83% | 78.17%
21, 332 | 18| 035 |10.47% | 89.53% | 3.60 | 19| 0.36 | 9.95% | 90.05%
22, 481 | 14| 1.42 | 29.55% | 70.45% | 4.25 | 16 | 1.13 | 26.53% | 73.47%
107 Kcal/

107 Kcal/
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86
5 85 88 CO,
85 88
Cco, co,

1. 14.85 | 17 | 4.67 | 31.49% | 68.51% | 1592 | 17 | 567 | 35.60% | 64.40%
2. 36.01 | 9 | 13.50 | 37.50% | 62.50% | 42.20 | 8 | 15.00 | 35.76% | 64.24%
3. 10.55 | 20 | 4.60 | 43.63% | 56.37% | 14.22 | 19 | 7.31 | 51.42% | 48.58%
4 10.43 | 21 | 411 | 39.38% | 60.62% | 11.90 | 21 | 4.47 | 37.58% | 62.42%
5. 4425 | 6 | 29.78 | 67.29% | 32.71% | 41.75 | 9 | 28.08 | 67.25% | 32.75%
6. 13.46 | 18 | 1.39 | 10.32% | 89.68% | 12.36 | 20 | 1.72 | 13.01% | 86.09%
7. 3834 | 7 | 24.29 | 63.34% | 36.66% | 61.17 | 5 | 43.88 | 71.74% | 28.26%
8. 8953 | 2 | 75.78 | 84.64% | 15.36% | 76.78 | 3 | 62.06 | 80.83% | 19.17%
9. 2436 | 11 | 13.08 | 53.68% | 46.32% | 23.23 | 13 | 11.32 | 48.74% | 51.26%
10. 66.05 | 3 | 4536 | 68.67% | 31.33% | 82.05 | 2 | 54.22 | 66.08% | 33.92%
11. 38.14 | 8 | 22.53 | 50.08% | 40.92% | 48.62 | 7 | 23.84 | 49.03% | 50.97%
12. 2438 | 10 | 9.32 | 38.22% | 61.78% | 26.39 | 11 | 1147 | 43.45% | 56.55%
13. 21.87 | 13 | 7.37 | 33.72% | 66.28% | 26.24 | 12 | 9.26 | 35.27% | 64.73%
14. 4913 | 5 | 37.02 | 75.34% | 24.66% | 55.16 | 6 | 42.93 | 77.83% | 22.17%
15. 9439 | 1 | 69.60 | 73.73% | 26.27% | 8548 | 1 | 61.60 | 72.06% | 27.94%
16. 5950 | 4 | 35.36 | 59.34% | 40.66% | 72.58 | 4 | 42.16 | 58.09% | A41.91%
17. 15.49 | 16 | 2.75 | 17.74% | 82.26% | 19.70 | 15 | 4.04 | 20.51% | 79.49%
18. 2374 | 12 | 7.84 | 33.01% | 66.99% | 27.33 | 10 | 7.86 | 28.76% | 71.24%
10. 18.43 | 14 | 1.95 | 10.56% | 89.44% | 20.05 | 14 | 1.61 | 8.04% | 91.96%
20. 892 | 22| 205 | 23.01% | 76.99% | 9.05 | 22| 2.77 | 30.64% | 69.36%
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6 RS RETY
R T
# 5B YPA(H  mg)
dust 1,928 2,985 3,654
CO, 364,273 538,234 571,024
SO, 42,098 64,948 66,906
NO, 14,014 21,591 23,486
Pb 2.04 2.68 252
ISR mg)
CoD 792 1,063 1,216
cr 8,103 9,766 10,481
Pb 0.08 0.10 0.09
50.0 (] _
45.0 -
40.0 1 _
350 ] [
30.0 - I i |
25.0 - R
20.0 - B
5 150
10.0
5.0 1
0.0 <
dust | CO2 | SOx | NOx | Pb | COD | C- | Pb
ovws. A|472 | 362 |37.1 |40.3 |18.8 | 349 | 227 | 185
@S 354 | 323 352 |351 | 236 | 255 |17.0 | 257
W7 GO PO RIS SR D
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2.Draft for Directive of the European Parliament and of the Council on Waste
Electrical and Electronic Equipment (WEEE), Commission of the European
Communities Brussels, 2002.

3.Draft for Directive of the European Parliament and of the Council on the
Restriction of the use of certain Hazardous Substances in Electrical and Electronic
Equipment (RoHS), Commission of the European Communities Brussels, 2002.

4.75 BB U ?l'ﬁflh‘ http://www.epa.gov.tw/greenmark

5.F 1 SBLBUE T A4 http://www.jeas.or.jp/ecomark/english

6. 78 I BL AR AR A http://www.blauer-engel .de

7.Centre for Design at RMIT, " Sustainable Products & Product System
http://www.cfd.rmit.edu.au

8.National Research Council in Canada, " Design for Environment Guide
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(Producer

Responsibility, PR) (product take-back)

(assembly) (disassembly)

(re-manufacture)

1. — Eco-Design Best Practice 100
1999 12 pp.44-51

2.Fuad-Luke, Alastair, the Eco-Design Handbook, Thames & Hudson, Ltd., London,
2002
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2.2.31,2-
EDC E F E
EDC
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(1) F EDC
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EDC HCl NaCl
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1.American Conference of Governmental Industrial Hygienists (ACGIH)(1992-1993)
Threshold limit values for chemical substances and physical agents and biological
exposure indices. ACGIH, Cincinnati, Ohio, USA.

2.American Conference of Governmental Industrial Hygienists (ACGIH)(1999)
Threshold limit values for chemical substances and physical agents and biological
exposure indices. ACGIH. Cincinnati, Ohio, USA.

3.California cancer potency values, California Environmental Protection
Agency,2002.

4.H.-Y. Chang, C.-Y. Tsai, T.-S. Shih, C.-C. Cheng, J.-S. Lai, V.-S. Wang, The
effects of co-exposure to methyl ethyl ketone one the biological monitoring of
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15.Gerard Kiely,Environmental Engineering, McGraw Hill, 1997.
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1 2002
/
5237 | 880 6,117 53 80 133 | 5,290 960 6,250
12,940| 12,442 | 25,381 | 204 | 221 | 425 | 13,144 | 12,663 | 25,807
18,177| 13,322 | 31,498 | 257 | 301 | 558 | 18,434 | 13,623 | 32,057
2
1966
30
IC
2001 911
2001 IC 5,269
2000 26.2% 2
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ITIS

8,300 (2002 )

2
1999 2000 2001 2002
4,235 | 7,144 5,269 6,283
IC 742 1,152 1,220 1,545
IC ( )| 2,649 | 4,686 3,025 3,550
1,404 | 2,966 2,048 2,429
IC 659 978 771 901
549 838 660 778
IC 185 328 253 287
1,987 | 2,872 2,197 2,666
54.7% | 53.9% | 54.1% -
IC 3457 | 5,065 3,355 -

ITIS  (2002/03)

1997 | 1998 | 1999 | 2000 2001 2002

2,087 | 2,303 | 3,346 | 4,598 3,881 5,057

572 | 620 | 731 893 666 695

1,157 | 1,396 | 1,438 | 1,847 1,570 1,640

671 | 666 | 892 1,004 961 915

4,487 | 4,985 | 6,407 | 8,342 7,078 8,307

ITIS (2002/11)
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1
1 / 1989
/
2 1993
3 / 1995
4 / 1995
5 1995
/
6 1997
7 / 1997
8 1998
9 2002
10 Anaysis of an accident at a solvent Valerio Cozzani etc. 1999
recovery plant
I mpact of incinerator internal
11 |hydrodynamics on hazardous organic Estelle Desroches etc. 1999
Waste destruction efficiency
12 Treatm_ent_of solid wastes with molten Peter C. Hsu etc. 2000
sale oxidation
13 Hazar_dous waste source reductl_on N\ oustafa A. Chaaban 2001
materials and Processing technologies

(2002,08)
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3.2.3

COoD AgCl

Fe Hg*_-Hg! ( ) Fe*

2,450 357.33
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COD
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COD
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(2)  (planning)

a (environmental aspects)

b. (legal and other requirements)

C. (objectives and targets) (

d. (environmental management programme)
(3) (implementation and operation)

a. (structure and responsibility)

b. (training ,awareness and competence)

C. (communication)
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(environmental management system documentation)

(emergency preparedness and response)

(checking and corrective action)

(environmental management system audit)

(management review)
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1 ( )
65
SO 14000

2. ( 89 4 )

1,691,100 (47.9%) (32.2%)

(12.4%) 255,700
(38.7%) (34.6%) ( )
51 740,100
(54.6%) (26.0%) (10.8%)
209,500 (40.6%)

(26.4%)

3. ISO 14000
PDCA(plan do

check act)

4,
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1.Anonymous, R., (1988), Waste Minimization in The Chemical Industry, ES&T,
p.1003..

2.Fishbein, A., (1989), Potential Metal Toxicity from Hazardous Waste Incineration,
Toxicological Environmental Chemistry, Vol.18, p.287-309.

3.Tchobanoglous, G., et al. (1993), Integrated Solid Waste Management,
McGraw-Hill, Inc., New York.

4, (1989.10) 42 45
(1997) Ferrite sludge No 6
6. (1999.06 2000.04)
() )
7. / (2000.11.30)
46 52
(2001.06)
(2001.06)
10. (2001.07)
11. (2002.04) 82
173
12. (2002,07)

NSC-90-2511-S-027-001
13. (2002,08)
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2.1 (Gan, 2000)
2,000 96
27 11
2.2 (Szente et al., 1998 Ramachandran and Kikukawa, 2000)
150
2.3 (Zagury et al., 1999)

( electrokinetic)

24
Brooks (1995)
Burckhand (1995)
(Jdid et al., 1996)
(hexafluorosilicic acid) (anodic
slimes ) 99% 97% 85% (1995)

Am-MAR (ammonium— metal acid recovery )
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(Liu and Kao, 2003)

( electroless
2001)

(autocatalytic )

2,000

plating )

(Lix 54)

(>94 %)

4,000
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( copper salt) ( reducing agent )
(complexing agent ) pH ( pH adjustor )
( additives)
formaldehyde (hypophosphite NaH,PO,) (glyoxylic acid)
(hydrazine) (sodium boron hydride NaBH,)
(dimethylamine borane DMARB)
Cu* + 2HCHO + 40H" - Cu0 + 2HCOO + 2H,0 + H, 1 (1)
( Hung, 1988 )
65 9.2
0.2mg/I (thiourea)
2-MBT(2-mercaptobenzolthiazole) 1993  Jagannathan
Krishnan DMBA (tetradentate)
65 pH=9
1999  Vaskelis
7-8 20

pH
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1994 Honma K obayashi

1y mh 3.3 u m/h

EDTA
Cu?* + 2CHOCOOH + 40H"  Cu® + 2HC,0, + 2H,0 + Hyt (2)
( Bindra and Roldan,
1985)
pH
pH (sodium hydroxide NaOH)
(Potassium hydroxide KOH) (tetramethyl ammonium hydroxide
TMAH) Duffy (Duffy, 1983)
pH=12.5 pH 12.5
pH 11
EDTA pH 12 (
, 2000 ) (3) 4)

2HCHO + 40H" - 2HCOO +2H,0 +H,+2¢  E =0.32-012pH  (3)
[CUEDTA]? +2¢ — Cu+ EDTA* E =-0.216 (4)
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Cu**+2e - Cu E =0.345 (5)
Gibbs A G =-186kJ/mol
EDTA (5)
A G
pH
pH
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