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Fig.1 System boundary of life cycle inventory of PCBs
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Fig.2 Printed circuit boards structure °
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Table 2 Allocation coefficient of CCL( Copper Clad Laminate) . i .
DMF. NN 3
Table 3 Energy consumption allocation coefficient of printed circuit boards
1 1 1 1 1
2 1 2 2 1 1.2
N N N-1 N N N-1 N 1 1
( ) 3.5 2.2
(N ) 3.5+1.5N 2.6 +N
1

Table 1 Pollution emission allocation coefficient of printed circuit boards

(COD/SS/TP/ ) ( ) ) ) ) )
1 0 1 1

2 1.5 1 2 6 1.2 1.5
3 1 4 31 2.3 10
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Fig.3 Flow chart of production of single-sided PCB
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Fig.4 Flow chart of production of dual-sided PCB
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Table 4 Life cycle inventory of materials production stage

5
Table 5 Life cycle inventory of PCBs production stage

0.163 0. 606 2.231

)
/(KW ehea! e
) 14.832  33.436 148.322
COD 33.895  59.699 171.779
ss 10.071  18.813  68.016
/ NH; - N 0.546  0.920  5.748
(gea'-+ TP 0.055 0.082  0.252
) 0.188  0.242  0.427
0.022  0.023  0.037
0 0.0014 0.001 4
1.767  2.653  5.340
0.945  1.710  6.482
, 0.263  1.110  2.423
» 0.172  0.239  0.527
(g°a ; NO, 0.39 1112 2.702
) 0.081  0.116  0.308
0.322  0.641  0.833
0.711  1.105  2.893
. 116.031 143.225 498.879
362.493 528.237 3666. 179
131.788 144.462 1 147.941
. 4.040  7.562  46.519
/ 2.062  2.162  13.453
(gea™' 31.100  32.026 55.574
) 3.304  3.382  16.630
2.926  6.893  72.790
3.100  9.064  85.764
1.409  4.768  23.664
67.551 706.195 3427.114

6

Table 6 Life cycle inventory of transportation stage

/(mL * ) 2.750  3.250 25.100

0.009 0.011 0.081
0.074 0.088 0.678
0.122  0.144 1.114
0.012 0.014 0.111

Table 7 Life cycle inventory of scrap disposal stage

0.115 0.136 1.052

/(m®ea !
» 0.000 15 0.000 33 0.001 24
/(KW ehea™l.
. 0.802 1.774 6.631
/ 0.335 0.741 3.702
(kgea'- 0.192 0.426 2.128
-1 1.435 1.543 9.883
0.527 0.567 3.631
DMF( ) 0.206 0.222 1.422
DICY( ) 0.029 0.031 0.201
/
(gea'e COD 0.172 0.446 1.498
-
y S0, 0.146 0.157 1.009
. NO, 2.237 2.406 15.411
(g2 ;1) DMF 0.146  0.157  1.009
1.303 1.402 8.978
/ 6.752 9.887  63.874
(gea'- 3.640 5.330 34.158
-1 0.993 1.454 9.316

1.3368 1.5799 12.201 4
0.0046 0.0054 0.0420
0.0016 0.0018 0.0142
0.0005 0.0006 0.0049
0.0006 0.0007 0.0056

1443.97 1706.5113 179.47
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Fig.5 Flow chart of production of multidayer PCB
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Life cycle inventory of printed circuit board
based on a new data allocation algorithm

HU Xinyan' CHEN Yan® YAN Xi-chun’ DAI Ke-wei’

(1 College of Geographical Science Nanjing Normal University
Nanjing 210000 China; 2 Institute of Environmental Sciences Nan—
jing Normal University Nanjing 210097 China; 3 Nanjing Saite En—
vironmental Engineering Co. Ltd. Nanjing 210003 China)

Abstract: This paper is aimed to introduce its design project of a
renovated data-allocation algorithm of LCI and its application to
the three kinds of printed circuit boards with the intention to over—
come the poor validity of the current LCI data. What is more the
pollution caused by the heavy metal sewage and hazardous wastes
remains serious with the production of the printed circuit boards.

To solve the above said problems we would like to introduce into the

renovated design project the industry allocation coefficient which in—

cludes the coefficients of the raw material consumption the energy
consumption and the production pollution respectively on the basis of
our study of different related industrial products. The so-called coef—
ficient of the raw material consumption based on the product struc—
ture has been defined and confirmed in accordance with the clean in—
dustrial production standards in line with the standards set in the
Manual of the First National Census Sources of Pollution. What is
more we have improved a new algorithm in calculating the mixed
data of multi-used products for single products in line with the ener—
gy conservation. And finally we have managed to introduce the
said algorithm into the LCI of the printed circuit boards and that of
the single-sided the dual-sided and the multidayer printed circuit
boards. The data lists in the paper demonstrate that first of all the
industry allocation coefficient and the innovated allocation algorithm
we have proposed are more advantageous than the commonly used
methods in data distribution in accordance with the quality standards
concerned. And in turn the industrial distribution coefficient and
the algorithm we have improved are particularly suitable for the
multi-purposed product system of LCI production due to its superiori—
ty in adaptability to the variations of the structure of the products.

Secondly in the whole process of production of the printed circuit

boards the production and the scrap disposal helps to protect the

environment quality and safety to a full extent. And thirdly the
biggest pollution in the production stage turns to be the hazardous
solid waste rather than the heavy metal sewage as used to be in the
traditional way. And the last but not the least as a matter of fact
the electric power consumption has become the main energy con—
sumption form in the whole period of the Circuit Boards working life
cycle.

Key words: environmentalology; life cycle assessment; data allo—
cation; multiproduct system; industry allocation co—
efficient; printed circuit boards
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