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%53 EHMEERICS I ZHH AEROITE

KRR | AR BE bl 2 Mo o (%) | Nox | so,
e it ,
th (C)ico,(9%)| N, | €O, H, CO | CH, |CH, | CH, | Gm | (o)
9.55 | 79.02 | 4.70 | 0.59 | 1.33 | 0.32 | 1.29 | 0.8 | 41.3 | 126.8
09 T | w9 | 280 ] 005 | 051 ] 031 134 0m | 135 1094
2.75 | 69.14 | 10.24 | 2.59 | 7.67 | 1.55 | 0.59 | 2.64 | 236.9 | 280.3
o 09 st s | 550 ] ool | 057 ] 0.0 09 0| 268.5 | 18.4
2.77 | 68.07 | 9.81 | 2.86 | 12.63 | 1.74 | 1.11 | 1.55 | 158.7 | 322.2
OO s [z | 49| 006 ] 051 | 002 | tor| 026 | zw7 | 215
2.43 | 66.69 | 9.38 | 4.29 | 14.78 | 2.07 | 1.06 | 1.80 | 6.5 | 425.3
P00 s (e | 7| 003 | 084 | 005 | Lo 0| 174.2 | 17.1
11.63 | 78.29 | 3.56 | 0.13 | 1.04 | 0.36 | 1.76 0 17.7 | 99.1
100 File [ 9.6 | 305 028 068 018 1.84 0| 45.7 | 69.7
o0 | 2™ | 7126 | 1124 | 1.68 | 561 | 1.28 | 1.8 0 | 274.1 | 175.3
SB 1 8.76 | 77.80 | 6.98 | 0.21 | 0.18 | 0.06 | 1.99 0| 164.5 | 35.9
oo |32 | BLTL | 1098 | 377 | 14.94 | 2.66 | 2.46 | 2.99 | 135.2 | 357.2
9.53 | 77.42 | 5.69 | 0.08 | 0.16 | 0.09 | 2.58 0] 142.9 | 3.5
oo | 462 | 67.98 | 10.07 | 4.79 | 11.88 | 3.00 | 0.95 | 1.01 | 292.4 | 433.8
12.08 | 78.44 | 7.80 | 0.07 0| 0.08] 0.63 0| 294.7 | 32.1
400 | 1405 | T9.05 | 156 | 0.2 | 0.09 | 0.0 0.9 | 039 | 14.2| 4.3
14.51 | 79.10 | 1.48 | 0.04 | 0.39 | 0.03 | 1.07 0] 15.3 | 11.8
600 206 | 74.86 | 12.45 | 1.53 | 6.20 | 147 | 1.50 | 1.57 | 175.4 | 284.0
set 9.54 | 79.79 | 6.77 | 0.10 | 0.11 | 0.07 | 1.37 0 | 3014 | 43.2
200 L B87 [ TL6T | 948 | 1.70 | 8.87 | 1.57 | 1.34 | 2.03 | 103.1 | 207.9
9.03 | 79.23 | 7.89 | 0.03 | 1.17 | 0.03 | 1.30 0| 268.3 | 16.5
00 |2:69 [ 66.84 | 1129 | 4.53 | 11.37 | 2.79 | 1.10 | 1.56 | 130.4 | 390.5
9.41 | 79.63 | 6.98 | 0.19 | 0.30 | 0.14 | I.10 0| 168.4 | 50.3
400 | 1216 | 76.77 | 331 ) 012 | 0.16 | 0.15| 1.16 | 0.23 | 16.2 | 61.0
12.83 | 77.65 | 2.62 | 0.15 | 0.24 | 0.04 | 1.11 | 0.06 | 128.7 | 98.9
o0 | 8:00 [ 76.79 | 954 | 087 | 3.01 | 0.81 | 1.21 | 1.7 | %647 | 200.2
Sy 10.09 | 78.96 | 6.63 | 0.11 | 1.07 | 0.02 | 1.15 01 350.7 | 30.2
700 |37 | 72.80 | 1154 | 2.25 | 8.59 | 2.30 | 1.25 | 3.46 | 142.2 | 485.3
7.7 | 79.73 | 8.82 | 0.06 | 0.11 | 0.08| 1.20 | 0.14 | 184.0 | 50.7
800 308 | 55.76 | 10.06 | 585 16.97 | 521 | 1.22 | 5.4 | 8.5 | 713.9
8.52 | 79.59 | 850 | 0.11 | 0.18 | 0.10 | 1.15 | 0.14 | 141.9 | 47.6
MNOx, SO23EERIREE 1096




®5-4 ESEREEEERIC B 1T 3HEH AR OBIEE

) Wi | AR 7 2, #H X (%) NOx | SO,
# OB RE
th (C) | o, (%) N, Co, H, co CH, | CH, | CH, (ppm) (ppm)
400 | 13.50 | 77.28 1.98 0.10 0.11 0.02 0.97 01 114.4 38.1
S Al 500 | 13.25 | 77.61 | 2.32 4 0.06 | 0.30 | 0.02 | 0.91 0| 383.2 | 42.6
600 | 14.46 | 77.65 1.08 0.01 0.03 0 1.16 0] 151.4 6.7
700 | 15.23 | 77.78 0.12 0 0 ¢ 1.50 0 11.4 19.1
400 | 16.19 | 76.79 2.65 0.17 0.31 0.07 2.84 0.02 | 365.9 | 146.4
. 500 | 15.11 | 77.53 | 5.13 | 0.05 0| 0.04 | 2.71 0| 618.2 | 46.7
600 | 16.60 | 77.71 3.38 0 0.15 0 2.67 0 | 610.0 7.5
700 | 18.49 | 77.55 0.93 0 0 0 2.79 0 | 490.8 26.3
400 | 13.99 | 78.82 | 2.72 | 0.15| 0.38 | 0.04 | 1.32 | 0.11 | 106.7 | 94.2
S co 500 | 12.91 | 78.85 | 3.26 | 0.08 | 0.06 | 0.03 | 1.41 0| 250.2 | 313
600 | 13.95 | 79.09 | 1.89 | 0.01 | 0.03 0| 1.48 0 | 206.0 4.7
700 | 15.11 | 78.92 | 0.53 0 0 0| 175 0| 71.0 5.6
400 | 14.61 | 78.53 1.18 0.03 0.41 0.03 1.22 0 6.9 44.8
S c 500 | 12.71 | 79.16 3.31 0.09 0.20 0.02 1.16 0 | 189.7 69.0
600 | 13.95 | 78.92 2.09 (.01 0.20 0 1.12 01 160.7 7.8
700 | 14.92 | 79.53 | 0.97 0 0 0| 0.8 01 47.0 9.0
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®5-5

B2 MRBERER (2 & | 2 MR TRIE O EAERL UK

ERAf me kg R

ar

ook (Wt%)

Total

et

ALO; | As,0,| CaO| CdO|Cr,0,4

in &

CuO

Fe,0; | MnO | NiQO | PbO | SnO; ; ZnO

0.010
0.007
0.007
0.007
0.007

0.03
0.04
0.03
0.03
0.02

400
600
700
800
400~700

6.20
9.37
9.04
7.17
8.19

0.07
0.11
0.08
0.09
0.10

8.63
9.04
8.42
7.59
6.37

SA-1

10.84
12.10
12.78
14.85
16.99

40.72
43.14
46.08
47.94
45.94

6.52
5.37
4.69
7.33
5.88

0.24
0.31
0.36
0.47
0.90

3.29
3.08
4.81
5.60
5.28

0.97
0.82
.54
1.03
0.87

1.02
0.60
0.42
0.88
0.42

2.90
2.29
4.90
2.89
1.21

400
600
700
800
400~700

6.32
7.24
17.41
10.42
8.8

0.08
0.11
0.10
0.24
0.09

0.005
0.007
0.005

0.02
0.02
0.06
0.08
0.05

8.02
6.93
9.09
8.44
7.24

SB-1

0.007

16.36
12.75
17.59
20.22
17.23

2.02
3.3
2.94

5.94
8.59
3.7

0.02
0.03
0.03

0.15
0.44
0.26

5.95
10.01
2.91

0.38
0.45
0.29

45.217
49.92
54.44

5.13| 0.07| 1.92| 4.55| 1.83| 0.70|47.67

0.02
0.08
0.23
0.16
0.09

1.25
5.87
6.24
4.60
4.86

0.060
0.026
0.038
0.009
0.020

4.28
3.85
5.41
3.38
4.12

0.08
0.06
0.08
0.08
0.08

400
6500
700
800
400~700

SC-1

22.11
13.48
14.66
22.06
20.04

3.05
4.19
11.82
13.52
4.18

5.57
2.71
5.12
5.32
5.79

0.17
6.44
0.73
0.83
0.16

0.48
0.37
0.76
0.87
1.01

4.55
3.37
5.76
3.7
2.68

0.57
0.51
0.76
0.74
0.35

45.19
35.02
51.61
55.28
43.38

5.83
4.73
.49
6.81
4.61

0.011
0.023
¢.032
0.007
0.029

0.66
2.35
1.75
0.02
0.11

400
600
700
800
400~700

5.19
6.95
5.59
6.12
3.86

0.06
0.07
0.10
0.08
0.18

SC-2

18.14
17.83
23.02
32.01
18.21

46.05
51.16
71.58
56.13
40.96

7.98
11.49
20.42

2.66

5.89

0.08
0.03
0.20
0.02
0.81

1.83
1.34
2.71
0.46
2.22

2.88
2.90
5.44
4.78
3.46

2.58
3.22
6.30
1.73
1.09

0.81
0.23
0.53
1.43
0.49
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KE5—6 BEREPEIV7INI—EBINECHREIN-ELENLEE
WA A F I 7w & 4 &

O e (B [ R | & & 77 R | AT [y | A [ ]
B | (ng) |"(ng) | (ng) | (@) | (ng) | (ng)| (&) |(ng) | (ng)| (&) | (ag) | (ag)
400 | 0.64| 8.10] 0.08| 1.4 0.606 | 5.11] 3.86]0.213 | 65.3 | 0.19
600 | 0.43| 1.9 0.13| 1.83| 1.94] 0.04]0.68 | 7.30| 8.10 | 0.191 141 | 2.39

SA-1 700 | 0.43| 21.1 | 0.08, 1.37 0.684| 4.02| 6.880.208 132 | 1.1
800 | 0.46| 18.1 | 0.08| 1.49 0.859 | 2.69| 3.14|0.375 153 | 1.30
100-700) 0.45| 7.40 0.04] 0.9 0.951] 1.82| 3.88)0.312(217 | 1.50
400 | 0.26| 1.79] 0.02] 0.78] 0.23] 0.38(0.745] 2.12| 1.35|0.313] 13.2 | 0.0l
600 | 0.38| 11.9 | 0.03| 0.83| 3.51| 0.23]0.615|10.8 | 14.0 |0.479| 83.4 | 0.76

SB-1| 700 | 0.23 0.19| 0.04 2,100 1.67| 0.03|0.719] 2.35139.8 10.177 [119 1.11
800 — 5.51] 0.02 2.97) 1.58| 0.1210.875| 0.84| 0.62 — 1106 (.53
400~700) 0.33| 10.6 0.02 1.79] 0.111 0.02(0.7221 2.86| 2.44 | 0.221 133 0.62
100 | 4.19] 663 | — | 1.0 — 113 | 2.60] — 0397 246 ] —
600 | 1.61 242 | 049 3.74| 2.56| 0.140.801| 6.22| 1.48]0.175 1138 | 0.1

sc-1 700 | 2.58(390 | 5.08| 11.8 | 0.04| 0.19]0.8% | 5.94| 7.38 | 0.954 1163 | 1.13
800 | 0.62[221 | 1.2 s.28 1.33 | 2.3¢| 1.27 0372|131 | 0.49
400700 132182 | 0.24| 4.48] 0.49| 0.07 1.7 | 3.00| 2.06 0.389 |20 | 1.73
400 | 0.64| 29.7 0.411] 29.0 0.01| 0.04]0.930| 3.52| 2.08!0.171| 27.4 0.12
600 | 1.33]22.3 | 0.16 102 | 0.28| 0.03|0.908 | 5.46| 0.62|0.171| 71.9 | 0.14

SC-2 700 1.87 | 310 4.811] 77.1 1.18 1.87 1 2.56]0.324 | 102 0.96
800 | 0.43!282 | 4.65| 0.9 172 | 150 1.91]0.296 |151 | 1.38
400~-700| 1.92 | 258 2.35 5.48] 0.39 ] 0.04(1.06 3.42| 1.3610.2331133 0.36

% mg:l073%g. ug

:107%g.ng ;107 %¢

. R ERERLT
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6-1 EEBRHAH
EBRHFBHE A — A —, B, FAORTS AT

£6—1 BRArEai—9—EENREOIESIRE
ca BH | ga-1 | sB-1 | sc-1 | sc-2
MR (W) | 26.0 31.6 23.6 | ' 27.2
BE KR WL | 46.8 | 20.4 55.2 40.0
KW | 27.2 39.0 21.2 32.8
kg (Wed) 0.4 0.6 0.1 0.4
% #h & kealke) | 2,480 | 3,450 | 2,120 | 2,740

%x6—2 EIP1—7—EBREOTESHE

- AR ga-1 | sB-1 | sc-1 | sC-=2
B EM0W% | 207 29.1 18.4 25.0
ko (Wek) 2.1 3.0 1.8 2.7
O (W) 0.5 0.6 0.3 0.2
£ # (We.%) 48.9 27.7 57.7 38.8
W& W) 1.0 1.2 1.3 1.0
& B (Wek) 0.7 0.6 0.6 0.6
TR (We.%) > 0.1 >0.1 >0.1 > 0.1
PR (We96) 0.6 0.6 0.6 0.5
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£6—-3 ETREXBRBEERCSIIMBERETSLIU 7NV IRNEICHESN-ELENLER
R N ITVA 7 v A &l h
R O B OE (740 s —| BLHE | K OE [Ty — | BLEE | AR OE [Ty —| RGE | BR O |7 — | TRINE
i (mg) | (ng) | () | (me) | (ng) | (ng) | (&) | (ue) | (@) | (@ | (@) | (uo)
400 | 4.120 70 053] 1.0711.24|0.34|0.382) 2.24 | 64.7 |0.177| 29 | 1.10
500 | 4.740 | 144 | 0.06| 9.17 | 0.96 | 0.10 | 0.548 | 3.22 | 26.7 | 0.293 | 113 | 0.14
600 | 0.692 | 673 | 0.69| 1.61 | 2.88 | 0.17 | 0.530 | 1.94 | 45.6 | 0.321 | 221 | 0.46
S 700 | 0.474 | 2570 | 7.12| 1.50 | 7.05 | 0.13 | 0.761 | 2.03 | 24.3 | 0.417 | 251 | 0.89
800 | 0.460 | 1800 | 18.40 | 1.53 | 1.08 | 0.40 | 0.663 | 1.95 | 26.5 | 0.33% | 309 | 1.26
20~700|1.250 | 648 | 29.50 | 0.94 | 0.96 | 0.16 | 0.715| 1.01 | 53.9 |0.333| 70 | 2.95
% mg:107g. e:10%s. ng:107s.
£6—4 ETTEHETMBEERECH T DMETREOEEN 2K
R B R o M O (wt%)
ol o8
m B Al As Ca Cd Cr Cu Fe Mn Ni Pb Sn Zn
400 | 4.49 {0.070 | 5.40 [0.050 | 0.013| 4.64 { 2.99 | 0.22 | 0.36 | 2.15 | 3.44 | 0.52
500 | 3.96 |0.057 | 5.49 |0.062|0.122| 7.17 | 4.00 | 0.16 | 0.29 | 3.83 | 5.50 | 0.26
600 | 4.12 [0.058| 5.79 [0.009|0.021 | 6.89 | 5.37 | 0.50 | 0.22 | 4.18 | 6.11 | 0.24
el 700 | 2.97 [0.0621 4.72 [0.006 | 0.018 9.63 | 4.07 | 0.25 | 0.48 | 5.28 | 8.69 | 0.42
800 | 3.54 [0.063 ] 4.95 [0.006 | 0.020| 8.65 | 4.05 | 0.15 | 0.51 | 4.42 | 7.53 | 0.20
20~700| 3.25 [0.054{ 4.65 |0.0160.012] 9.14 | 3.19 | 0.14 | 0.42 | 4.26 | 6.56 | 0.31
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HNET- N, KRECEEAREEREE AL
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ERFEPE A — A —, BB, FX0RZ545EHE
OFEIE2—7—mlsr055, 7Y v MR
ZUmm P TFIHBBRLALZLO0E2 X512 1ImmBPLT
R L Utoe R7 — 1 LRSS, &7 -
2RTEATT ORRERT STICS K » TRENR

X7—1 BRIAYEa1—9—EBEHRBAOIESRE
n *® 0 sa-1 | sB-1 | sc-1 | sc-=2
W% &N | 26.0 31.6 23.6 27.2
B R (WL | 46.8 29.4 55.2 40.0
K W% | 27.2 39.0 21.2 32.8
I X)) 0.4 0.6 0.1 0.4
% # B (kealke) | 2,480 | 3,450 | 2,120 | 2,740

X7 -2 RALEL1—F—EBHREOTRIIE

- “ sa-1 | sB-1 | sc-1 | sc—2
B OE W% | 20.7 20.1 18.4 25.0
ko E Wik 2.1 3.0 1.8 2.7
B (W) 0.5 0.6 0.3 0.2
B ¥ W% | 48.0 27.7 57.7 38.8
B F (Wed) 1.0 1.2 1.3 1.0
& B (W) 0.7 0.6 0.6 0.6
AR (Wt.%) >0.1 >0.1 >0.1 > 0.1
IR (We.%) 0.6 0.6 0.6 0.5




#7—3 FEIartEa1—F—EEROEERSHER

%53 =¥l sA-1 SB—1 SC—-1 SC—2
Si0, (%) 7. 89 9. 00 10. 36 6. 66
Al,0; (%) 1. 214 2. 838 0. 81 1. 03
Fe,0, (%) 2. 75 1. 586 2, 93 1. 80
CuO (%) 5. 46 4. 07 3. 91 1. 24
PbO (%) 2. 82 1. 13 2. 06 0. 29
Sno; (%) 6. 60 2. 28 5. 56 0. 54
TiO. (%) 0. 10 0. 15 0. 11 0. 24
MgO (%) 0. 05 0. 07 0. 05 0. 03
CaO (%) 0. 11 0. 14 0. 19 0. 11
Na,O (%) 0. 05 0. 43 0. 04 0. 02
K.O (%) 0. 02 0. 43 0. 07 0. 04
MnO (%) 0. 08 0. 01 0. 04 0. 01
Zno (%) 0. 24 0. 01 0. 01 0. 01
NiO (%) 0. 22 0. 01 0. 83 0. 58
Cr {ppm) 8 100

A (ppm) 11 15 7 17
cd (ppm) 8 150 240
As (ppm) 24 4 27 4
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WO & @BEOBBIC S W TR EIT - 2,
I D EESBEIVERIEET 5O
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R7—4 BUMREERGICEITIEEBHOED

5 [wt %]
400C|[600°C|700°C|800°C|900°C

=3 Vi 91.86 84.20 T4.01 96. 45 94. 24
B HBE W 4.76 3.81 1.21 0.41 0.49
H 4 o v 3.37 11.99 24. 77 2.12 5,25
7 4 N h 0.0008 0.003 0.003 0.009 0.006
B N #® 0 0 0 0 0
27 =2 L (wt %]
4 00C|600°C|700°Ci{800°C|900°<C

33 Ve 83.75 51.91 51.91 90. 25 92.58
pra S .| 4,13 13,40 4.50 2. 42 1.38
H+ A4 70 v 7.32 19.53 18. 64 3.72 4. 48
74Ny — 4.80 15.19 9.21 3.62 1.56
mw X i 0 0 0 0 0
72 F X v [wt %]
4 00°C|600°C|700°C|800°C|900°C

® & 71.14 26. 74 21.37 20.28 20.15
A 5.43 5.02 0 0 0
44 70 v 14.49 49.63 38.20 15. 47 31.93
T 4Ny — 8.97 17.98 40.38 64. 26 47. 89
e N R’ 0.02 0.04 0.04 0.01 0.03
5 ) (wt %]
400°Ci{600°C|700°C|800°C|900c°C

7% Vi 94.44 92.03 89.44 37.170 98.51
7S 2.23 2.61 0. 74 0.23 0.30
H 4 70 v 1.15 4.99 8.97 0. 74 0. 717
T4 Ny — 0.18 0.37 0.85 1.33 0.41
w N & 0.0006 0.001 0.001 0.0008 0.003




x£7—4 ERBEEFEEGEICEIIEEEOEF (0D &)

> JL X = v I [wt %]
4 00°C|l600°C|700°C|800°C|900°T

¥ Vit 97.173 76.07 85.09 92.08 93.38
S 1.09 12.170 6.69 2.01 1.40
Y470 v 0.97 11.22 7.34 1.97 2.06
7 45— 0.22 5x 10732 0.87 3.93 2.178
% ¥ & 0.0003 0.005 0.0003 0.0008 0.0008
K [wt %]
400°C|l600°C|700°C|800°C|900°<TC

% Vi 92.81 77.84 65.81 95.69 96. 36
pra S A | 3.75 11.19 4.17 0.97 0.14
H+4 70 v 3.02 10. 23 29.39 1.18 1.17
7 4 N H — 0.42 0.74 0.63 2.15 2.33
® N 0.001 0.002 0.003 0.0001 0.0001
g0 &5 (w t %]
400°Clso0o0°C|700°C|800°C|900°%C

7 Pt 90. 79 77.09 63.82 91.58 92.92
oS ) 4.72 12.55 5.15 1.43 0.55
H+4 70 4.19 10. 24 30.29 2.74 3.64
74N E - 0.23 0.13 0.74 4.25 2.89
% IR 0.07 0.08 0.07 0.08 0.09
= = [w t %]
‘ 400°C|600°C|700°C|{800°C|900°%C

137 7 98. 41 95.178 87.55 98.86 99.35
praS O | 0.06 0.24 0.272 0.15 0.117
+ 4 70 v 1. 44 3.91 12.12 0.85 0.43
7 4 N — 0.08 0.07 0.11 0.14 0.05
% I # | 0.0005 | 0.0007 | 0.0007 | 0.0002 | 0.0002
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SYNOPSIS

The amount of electronic equipment for disposal is increasing. It contains toxic metals and there
is a danger of these metals diffusing to our living space. To treat of advanced technology products
without releasing the toxic metals, this research invoives the following mainly using printed wiring
board with some circuits (PWBC) :

1) Combustion treatment to decrease their volume.
2) Behavior of heavy metals during combustion,
3) Feature of fluidized bed.

In this program, the following results were obtained.
(1) The component of the waste personal computer is_ different according to the produced
companies, the kind of machines and the produced years. Three kinds of waste computers which
were produced in between 1980-1983 were roughly analysed. As a result, the metal component
amounted 46. 1-69. 7%, the plastic one 11.7-16. 3%, the glass one 6.6-22.39%, the electric wire one
1.5-3.6% and PWBC one 9.4~11. 7% was obtained.

The results of the proximate analysis of PWBC were as follows : volatile matter 23. 6-31. 6%, fixed
carbon 29. 4-55.2%, ash 21.2-39. 0% and moisture 0. 1-0.6%. The main component of the ash was
the glass fiber which was used in printed wiring boards to reinforce them. The high heating value
was ranged from 2,120-3, 450kcal,“kg, and this value is high enough for PWBC to treat by
combustion. According to the ultimate analysis, the concentration of the chlorine and the combustible
sulfur were 1.0-1. 35% and about 0.6%, respectively, so that the hydrogen chloride (HCl) and
the sulfur oxide (SOx) must be contained in the flue gas of PWBC. Some removal treatment of
HCl and SOy from the flue gas will be needed.

The quantitative analysis of the inorganic components in PWBC was done using an inductively
coupled plasma atomic emission spectrometer (ICP — AES). It was clear that there was not an
evident difference in inorganic components among different kinds of the personal computers, and
that copper, lead and tin were contained with relatively high concentration. Chromium, cadmium
and arsenic were also contained as trace elements. The prediction of the behavior of toxic metals
during the combustion of PWBC is necessary tc reduce the emission of them to environment.
(Z) To reduce the weight and the volume of wasted PWRBC using combustors, the preliminary
tests were carried ocut using three kinds of new copper — clad laminates (CCL). The weight of
CCL can be reduced by more than 60% in 700°C. To estimate of the decreased volume rate of



CCL by combustion is difficult but it can be reduced largely. Because the ash of CCL is easy
to crumble with a simple crushing .procedure.

To predict the behavior of toxic metals, the basic experiments were performed using a
thermogravimetry analyser. Lead, copper, cadmium and chromium were heated up in the atmosphere
of air or nitrogen gas in 700°C. Especially, cadmium showed a great decrement of weight around
550°C in the atmosphere of nitrogen gas.

(3) The fate of metals in wasted PWBC, in a combustion process, are divided into three streams:
residual ash, captured ash and emitted ash. That of pure metals, cadmium, copper, lead and
chromium, was experimentally studied using a small — scale experimental apparatus. Metals were
found primarily in the residual ash. In some cases, the condensation of the vaporized

metals were observed in a part of the experimental apparatus where the temperature was relatively
low comparing with another part. This inclination was distinguished in the case of cadmium under
the atmosphere of nitrogen. ‘

(4) The fate of PWBC and toxic metals were observed using a batch — type electric furnace.
Experiments were performed with the furnace temperature being equal to 400, 600, 700and 800°C.
The higher the temperature, the faster the completion time of the combustion. The emission rate
of NOyx was not affected by the furnace temperature and ranged from 9 to 488ppm. To measure
the ratio of weight loss of wasted PWBC in a process of combustion, four kinds of PWBC were
used. As a result, the weight of wasted PWBC could be reduced from 26.6% to 45.5%. These
difference comes from the difference of the company, the produced age, the type of machines
and so on. Furthermore, it was clear that the toxic metals were mainly split between the residual
ash and the captured ash by the gquantitative analysis. Concentrations of mefals in ash were
determined using an inductively coupled plasma atomic emission spectrometer (ICP — AES).

(5) The fate of toxic metals in a wasted PWBC was observed using a batch —type electric furnace.
Experiments were performed with changing oxygen concentration, 0, 5, 10, 15and 21%. Temperature
in a furnace was kept constant, 800°C. As a result, the amount of lead and cadmium caught on
a filter was decreased with increasing of oxygen concentration., Those of copper and chromium
did not show remarkable changes. It is concluded that the emission of toxic metals from combustion
process of wasted PWBC can be reduced by introducing an excess air into a combustor.

In the condition of a reducing atmosphere, a small amount of lead was vaporized and its amount

was slightly increased with incresing temperature. The concentration of copper, chromium and
arsenic in residue did not change after heating process in a reducing atmosphere. On the contrary,
the amount of emission of cadmium was extremely large, up to 84.5% at T00°C.
() Using a fluidized bed, combustion experiments were carried out with changing the bed
temperature, 400, 600, 700, 800and 900°C. The inner diameter of a fluidized bed was 40mm and PWBC
was fed continuously. A typical mass balance showed that the exhaust for combustion was 69. 3
9%, the residue 19.0%, overflow residue 8. 3%, cyclone ash 2.5% and filter ash 0.9%.

The fate of toxic metals in a wasted PWBC was also observed. As a result, almost of aluminum,
copper, tin and lead existed in residue, being independent of combustion temperature.The toxic
metals elutriated by exhaust gas were almost caught by a cyclone and a filter, so that the amount
of these metals in absorbent was quite little.

A typical mass balance of chromium showed that more than 90% of it was in residue, 7%
in filter and nothing in absorbent. On the contrary, in the case of cadmium, about 20% was in
residue, 64% in filter and 16% in cyclone and this inclination was similar with the result obtained



under a reduction atmosphere in a batch — type furnace.

According to continuous combustion experiments, most of toxic metals existed in the residue
after combustion, but in the case of cadmium, an oxidation atmosphere and a rapid contact with
oxygen were necessary to aveid the elutriation of cadmium from a bed.

In conclusion, the fluidized bed combustor is useful for the combustion of PWBC, if a suitable
way of combustion will be adopted and a high efficiency for fine dust collection will be equipped.

This research was conducted as a part of the special research projects for the Prevention on

Environmental Pollution.
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