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Effect of Nitrogen Flow Rate on Pyrolysis of Waste TV Circuit Board
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Abstract: Conventional pyrolysis of waste printed TV circuit boards was studied. Effect of nitrogen flow
rate on yield and composition of pyrolysis products were explored, and pyrolysis products were analyzed
and characterized by SEM, XRD, GC, GC/MS and other tests means. The results show that liquid yield
decreases with increase of nitrogen flow rate and reaching the minimum value of 10. 85% at 0. 3 L/min; gas
yield rises with increase of nitrogen flow rate and reaching the maximum value of 14.4% at 0.3 L/min. Metals
such as Cu, Sn and Ag are enriched in solid product, which fluctuate with increase of nitrogen flow rate,
and can be used as raw material for copper smelting. H, is main component in gas product, and the
maximum content is 68. 21 % when nitrogen flow rate is 0. 3 L/min; the total content of H,, CO, CH, is
80.12%—82.39%, which is a good hydrogen-rich gas. Main liquid products are phenol, 4-isopropylphenol,
etc. » which can be used as chemical raw materials. The gas, liquid and solid products obtained from
pyrolysis of waste printed TV circuit boards can be comprehensively and efficiently utilized.
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Fig. 2 Influences of nitrogen flow rate

on yield of pyrolysis products
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Table 1 Composition of pyrolysis liquid products under different nitrogen flow rate %

o Lt TR (L - min )
0.1 0.2 0.3
1 M CeHs O 60. 34 56. 52 57.14
2 4-F 2R C;HsO 3.00 1.73 1.41
3 4= HE R CsH100O 1. 61 1.83 2.08
4 2~ 24 3Tk g CyHs O 1.26 0. 66 0.31
5 2,3-4-2- F LA IRk CyH100O 1.65 0. 83 0.57
6 457 TR H R 1 CoHi120 17. 08 17. 67 17. 29
7 it P A 8 4 T CioH100 0 0. 32 0.58
8 2B T B CiH O 0.29 0.35 0. 30
9 1- Tk 5k i i CnH0 0 0.31 0. 44
10 4-(1, 1- F 3275 F 41038 R CizH1, O 0.28 0.25 0. 29
11 3R -4-F2 LK Z Cy H; BrO, 0. 84 1.10 1.51
12 PR I S N R - 3- CoH 00, 0 0.77 0.97
13 1-40-3- 2 4 k- 2- T e CoHy, ClO, 0 0. 32 0. 62
14 3.6-J5-2.5- T S CsHoBrzN 0.12 0.19 0.13
15 X 2 2 Iy Ci2H,00 1.57 3.19 3.21
16 4,6, 8= F Kb-1- 0 74 M T CuHiLO 0.19 0.75 0. 81
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18 2-(4"-FR IR HE) -2- (4" TP SR FE IR ) T Cis HisO2 0.10 0. 27 0.19
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Table 2 Composition of pyrolysis solid products

under different nitrogen flow rate /%
k)
C Cu Sn Ag Br
(L *min~ 1)
0.1 9.168 1 22.5151 0.8296 0.0219 1.604 1
0.2 9.0495 21.9015 0.8335 0.0214 1.6209
0.3 9.328 7 22.4913 0.8373 0.0222 1.6990
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Fig. 4 SEM and EDS analysis of pyrolysis solid products
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