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Establishment of a dioxin generating system and its performance analysis

JI Sha-sha', XU Xu', KE Zi-bin', CHEN Tong®, LI Xiao-dong®

(1. College of Metrology and Measurement Engineering, China Jiliang University, Hangzhou 310018, Chinaj;
2. College of Mechanical and Energy Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: A stable dioxin generating system has been constructed for the O; /UV/Gliding Arc system, and this
system could be used to degrade PCDD/Fs. The medical waste fly ash was investigated as a material of the
dioxin generating system. By heating fly ash or PCDD/Fs stock solution, dioxins evaporated. The results
indicate that fly ash (1.0 g) is heated in oil at 290 “C, at first 15 min PCDD/Fs generated very fast, after 15
min the speed of generating slow down and become stable, but only 10% PCDD/Fs is generated, but it is hard
to enhance. Compared with fly ash heating by oil, PCDD/Fs stock solution evaporating is better. It can
generate more PCDD/Fs and is more stable. Temperature and feeding flow rate influence PCDD/Fs
evaporation. When feeding flow rate is 1 pL. + min™', at 300 ‘C, 400 ‘C, 500 ‘C, PCDD/Fs can evaporate
2.78%,7.88% and 9.56%. At 500 C, when feeding flow rate is 0. 2 mL « min !, PCDD/Fs can evaporate
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48.7%. The results also indicate that, remains contained in inject and in tube also influence the generating of
PCDD/Fs. When tube is heated at 500 “C, N, gas flow rate is 1 000 mL * min ', feeding flow rate is 0. 2 ml/min,
solution evaporate 1 h, 40% and 16.7% PCDD/Fs is in inject and tube.

Key words: PCDD/Fs; fly ash; Dioxin generating system; inject speed
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Figure 1 Fly ash Dioxin generation system
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Table 1 Experimental conditions of Oil-—heating fly ash

generation system
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Figure 2 Dioxin-containing gas stream generation system
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Table 2 Experimental conditions of Dioxin-containing gas stream generation system

s RE R B SR 1 (1] T 5 T S BT o A T IR 21 o e TEST S i TR Y
i /C /min /(pL s min™!) /(pg+ pl™H /(pg TEQ - uLL™1) /pg /pg I-TEQ

1 300 20 1 557 59.6 11 400 1190

2 400 20 1 557 59.6 11 400 1190

3 500 20 1 557 59.6 11 400 1190

1 500 20 200 2.79 0. 30 11 400 1190

5 500 60 200 2.79 0. 30 34 200 3570
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Figure 3 Evaporation of PCDD/Fs by Oil—heating fly

ash in an hour
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Figure 4 Evaporation speed of PCDD/Fs by Oil—

heating fly ash in an hour

A1 TR P OB A AN B E 5 R R AR
EE G/ LU Uy o N N E=E |2
PEOC AR AN TR N 7 5 R R A iR E
P AT AU SR 3R UK AR TR AR G A A E 1k T A T
RIKKERAL.

100 -
80 |
% 60 -
i |
& \I/.
W40 F
20
0 1 1 1
0~20 20~40 40~60
t/min

5 ZEREEZRSHEMNXR

Figure 5 Relationship between evaporation and time
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Figure 6 Relationship between evaporation and
temperature
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Figure 7 Effect of temperature on Volatile of PCDD/Fs
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Figure 8 Effect of inject speed on Volatile of PCDD/Fs
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Table 3 Mass balance of PCDD/Fs in generating system
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