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Effects of incineration conditions on dioxins from
simulated municipal solid waste incineration

ZHANG Kai-wen', LIU Xu"”, ZHANG Hai-jun’, GAO Xiao-han',
LU Xue-chuan', ZHANG Lei"”", WANG Sheng”’
(1. School of Petrochemical Engineering, Liaoning Petrochemical University, Fushun 113001, China; 2. Dalian National
Laboratory for Clean Energy, Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, China)

Abstract: By changing the simulation conditions of municipal solid waste incineration experiment (nickel catalyst,
water), analysing the reaction temperature, incineration exhaust gas flow, concentration of exhaust gas composition,
the dioxin concentrations, the toxicity of dioxin equivalent of absorbing liquid, and the change of the absorption
liquid organic matter concentration, the effect of different combustion conditions on dioxins from simulated
municipal solid waste incineration was explored. The results showed that the addition of nickel catalyst and water
could promote the conversion of macromolecule organic matter to small molecule organic matter during the
incineration process, and effectively inhibited the precursor synthesis of dioxins, while the suppression ratio of
dioxins were 80.7% and the total equivalent toxicity of dioxins were decreased by 98%.
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Figure 1 Schematic diagram of the experimental setup
1: Shut-off valve; 2: Mass flow meter; 3: Reaction tube;
4: Heating furnace; 5: Absorption tourie; 6: Ice bath;

7: Gas analyzer
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Figure 2 Temperature change of the reaction
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Figure 3 Temperature change of reaction tube outlet
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Figure 4 Exhaust gas flow during incineration reaction
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Table I PCDDs and PCDFs concentration distribution
Measured concentration/ (pg~L71 )

PCDDs and PCDFs test.1 test.2 test.3 test.4
2,3,7,8-T,CDF 22x%10° 2.42%10° 222 x 10" 3.97x 10°
1,2.3.7.8-P<CDF 1.87 x 10° 1.99 x 10" 1.85x 10° 4.14x 107
2,3,4,7,8-Ps<CDF 3.24 % 10" 3.35 x 10° 2.36 % 10° 427 %107

1,2,3,4,7,8-H,CDF 143 x 10" 118 x 10" 138 x 10° 3.84x 107

1.2.3.6,7.8-H,CDF 7.10 x 10° 475% 10" 6.01 x 10° 141 x 10°

2,3,4,6,7,8-H,CDF 872 x 10° 2.42%10° 7.05 % 10° 176 x 10°
1.2.3.7.8.9-H,CDF 1.64 % 10° 1.99 x 10" 229 % 10° 2.67 % 10°
1,2,3.4,5,6,7,8-H,CDF 497 10’ 3.15 % 10° 2.17 % 10° 7.63 x 10°

1.23.4.7.8.9-H,CDF 834 x 107 118 x 10" 3.76 x 10° 2.83x 107

OyCDF 1.48 x 10° 8.01 x 10° 2.01 % 10° 1.08 x 10°
2.3.7.8-T,CDD 251%10° 3.11x10° 4.00 x 10° 4.80 x 10°
1,2,3,7,8-PsCDD 2.09 x 10° 234x10° 3.96 x 10° 126 x 10°

1.2.3.4.7.8-H,CDD 416 % 10° 254 x 107 2.07 % 10° 145 % 10°

1,2,3,6,7,8-H,CDD 720 x 10° 7.02 % 10° 371 % 10° 254 %107

1.2.3.7.8.9-H,CDD 9.91 x 10° 136 10° 1.40 x 10° 153 x 10°

1,2,3,4,6,7,8-H,CDD 2.26 x 10° 152 % 10° 2.26 x 10° 137 10°

0,CDD 221%10° 8.42 x 107 250 x 10° 8.63 x 10°
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Table 2 Suppression ratio of PCDDs and PCDFs

PCDDs and PCDFs

Suppression ratio/%

test.2 test.3 test.4

2,3,7,8-T4,CDF -10.0 89.9 98.2
1,2,3,7,8-PsCDF -6.4 90.1 97.8
2,3,4,7,8-PsCDF -34 92.7 98.7
1,2,3,4,7,8-H¢CDF 17.5 90.3 97.3
1,2,3,6,7,8-H¢CDF 33.1 91.5 98.0
2,3,4,6,7,8-H¢CDF 14.0 91.9 98.0
1,2,3,7,8,9-H¢CDF 60.2 86.0 83.7
1,2,3,4,5,6,7,8-H,CDF 36.6 95.6 84.6
1,2,3,4,7,8,9-H,CDF 60.0 54.9 66.1
OsCDF 459 —35.8 92.7
2,3,7,8-T,CDD -23.9 84.1 80.9
1,2,3,7,8-PsCDD —-12.0 81.1 94.0
1,2,3,4,7,8-H,CDD 38.9 49.8 65.1
1,2,3,6,7,8-H¢CDD 2.5 48.5 64.7
1,2,3,7,8,9-HsCDD -37.2 85.9 84.6
1,2,3,4,6,7,8-H,CDD 32.7 90.0 394
0OsCDD 61.9 88.7 60.9
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Figure 9 Toxic equivalent graphs of various dioxins and furans
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