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A study on pyrolysis and kinetics of printed circuit boards w astes

Xiong Zuhong LiHabn Wu Chuangzhi ChenY ong
( Guangzhou Instiute of Energy Conversbn Chnese Acadeny of Sciences Guangzhou 510640)

Abstract A wbular furnace and them ogravimetry analysis (TGA) was used to nvestiate the characteris-
tics of printed circuit boards ( PCB) pymwlysis and its kinetics respectively The effect of different tan peratures
700~ 950 C on the products distrbution and gas canpositbn of PCB pyrolsiswas expbred The results nd+
cate that the man canponents of the gas derived fran PCB areH, and CO, and the gas has a bwer heatng valie
(LHV): 2 09~ 3 41 M Jim®. It can be conchided hat PCB is not favorable for enegy app lcation directed at
gas producton. Friedm an m ethod was utilized to analyze the pywlysis kinetics of PCB. The k netic param eters
obtaned were apparent activation energy 190 92 k] /mol reacton order 5.97 pre-exponential factor Id 47 14
-1
m in
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PCB PCB
1 NETZSCH ST'A409PC
11 , : 10K/mmn 20 K/mmn 40 K/
m in 900 C, (TG)
, 60~ 80 , (DTG)
1
1
Table1 Proxinate and ultinate analysis of testmaterials
(w to, ) (W%, )
C H N S 0 05 (M1
61 70 10 10 28. 20 47 61 Cl) 0. 90 0. 37 13 20 10 32
GG-2010 ; , 209~ 5 41MJ/m’
, GS-Carbonplot( 30 m X ,H, CH, CO : CO, C,Hg
0 530 mm x 3 00 Mm) H, O, N, CH,4 ,
CO 0, GCH, GHs CHg Co, , H, CO :
2 CHg " CHe
2 3 : PCB
21 . PCB
, PCB
2 3 2 3
: ’ Table 3 Effect of tanperature on gas
’ 69 84mL /g 93 30mL/g cam position of PCB pyrolysis
, 700~ 950 C (vollo )
’ 2 (C)y H, CH, co €O, CH, CHs QMJm?
’ 700 3422 10.95 1303 38.84 1.06 19 209
PCB 800 4047 1113 128 3268 118 1 83 28
’ ’ 850 4034 11.95 1417 30.51 12 182 3 4
2 PCB 900 4575 1.22 1533 246 135 176 43
Table2 Effect of tm peratre on products 950 46 34 1234 16 85 21.80 L 15 1 52 541
distrbution of PCB pyrolysis
22 PCB
(C)  (wto)  (wtb) (wto) (wt) (mL/g) fla),
700 17. 54 9.87 3175 40 84 69 84 ( mode?fitting )
800 17. 93 9.76 3278 3953 8311 (modetfree) 2 )
850 19. 78 772 3508 3742 84 71 , E
900 21. 26 678 3596 36 00 91 27 A, Friedman'"’
950 3. 13 426 3760 3501 95 30 Friedn an
PCB
3 : PCB PCB TG  DIG 1 2

H, CO,, CO, , 1 2 : PCB DTG
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Fig 2 DTG cuwes of PCB pyrolysis at different heating rates
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k= Ae E/RT (2)
A— (min ' );
E— (kJ/mol);
R— (8 314 J/mol* K);
T— (K)

(2) (n . (1) :
h(da/dt)= W+ byf(a) —E RT (3)

Friedman'” , a

, T da/dt . (3)

, a
h(da/dt)y~ 10T ,
E
f(a)
3 a Q 05 Q 05
0.90Q 18 Friedm an 4
3 E IAf(a) a ,
18 ,
: 190 92 kJ/mol  Chen "
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Fig 3 Friedman pbt of PCB pymwlysis
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7
f(a) PCB
fla)=(1-a)" (4) 190 92 kJ/mol 597
(4) (2) . M 47 4min '
h(da/dt)= WA+ nh(1-a)- ERT (5)
In(da/di) ~ (1= a)
n A, 4 3 [1] ChenK. S, ChenH. C ,Wu C H., etal Kietics of ther
m al and oxdative decompositbn of printed circu it boards
Journal of Enviorm ental Engineerng 1999 125( 3): 277
4 PCB 233
Table4 K inetic param eters of PCB pyrolysis )
[2] ChienY +ChiWangH. P, LinK. S, etal Fate of bran ne
N b in pyrolysis of printed cicui board wastes Chen osphere
(K /m i) (mmn~ 1) (K) 2000, 40 383~ 387
10 5. 86 46 89 598~ 1 [ 3] Blazso M., Cze ge/ nyZs Csana Cs Pywlys® and debrom-
20 6. 38 47 67 612~ 715 nation of flan e retarded polymers of electronic scrap stud-
40 5 66 46 87 626~ 714 ied by analytical pywlysis Joumal of Analytical and A p-
5 97 47 14 p lied Pyrolysis 2002 64 249~ 261
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