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Abstract Applying mechanochemical (MC) method to treat waste containing dioxins is our research area.
Two fly ash samples are collected from baghouse filters cleaning the effluent of a rotary kiln pyrolysis+
fluidized bed post-combustor and of a simple fixed bed medical waste incinerator (MWI). Dioxins and other
organics in fly ash are removed, octa-chlorinated dibenzo-p-dioxin and -furan (OCDD/OCDF) are used to
dope the fly ash before their MC treatment in a laboratory developed planetary ball mill. In the case of fly
ash from a simple fixed bed MWI, the contents of OCDD and OCDF are decreased by 64.7% and 63.6% re-
spectively and the degree of chlorination decreases from 6.86 to 5.53. The treated fly ash is characterized by
a more homogeneous distribution, a significant decrease in overall particle size as well as great enlargement
in surface area and significant reduction of the original CaCO; content. The experimental results show that
the MC degradation of dioxins is significant, and certain compounds (CaCOs et al.) in fly ash may act as
dechlorinating reductant (e.g. CaO) in the process. The experiment may be practically helpful for removal of
dioxin-like POPs in medical waste incineration fly ash.
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Table 1 Elemental composition (%) for fly ash before and after

1.1

thermal treatment

C KQO NaQO FeZO3 MgO CaO T102 A1203 SlOz Cl S

FA1396 04 14 43 09 232 07 27 98 921.1
FA2183 05 1.7 15 23 273 35 6.0 2348806
FA3 63 07 1.8 54 13 256 13 25 108 8.20.1
FA4 83 05 16 15 23 287 45 65 2399802
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Table 2 Dioxin concentration of fly ash before and after
OCDD/OCDF added

Sample Totalj’l/ I-TEQY/ OCDP]/ OCDE/
(pgeg ) (pg-TEQ/g)  (pgeg ) (pgeg )
FA3 62 0.04 13.40 N.D.
FA3' 18121 20.90 6516.83 11196
FA4 23334 640.93 118.04 109
FA4' 77687 1259.48 34300 16252
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Figure 1 Scheme of MC treatment in a planetary ball mill
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Figure 2 Comparison of I-TEQ (a, b) and total concentration (c, d) between untreated fly ash (FA3' and FA4') and MC treated fly ash
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Table 3 Variation of toxic congener concentrations of untreated
and MC treated fly ash

FA3 FA3' FA3" FA4 FA4' FA4"
2378-TCDD N.D. N.D. ND. 38 137 N.D.
12378-PeCDD N.D. N.D. N.D. 154 N.D. 284
123478-HxCDD N.D. ND. ND. 41 ND. 114
123678-HxCDD N.D. ND. ND. 45 N.D. 170
123789-HxCDD N.D. N.D. ND. 51 172 167
1234678-HpCDD N.D. 12 24 113 186 647

OCDD 13 6517 1254 118 34300 12099
2378-TCDF N.D. 14 N.D. 463 590 965
12378-PeCDF N.D. ND. 13 336 N.D. 963
23478-PeCDF N.D. ND. 10 631 1681 1477
123478-HxCDF ND. 9 N.D. 445 384 755
123678-HxCDF N.D. ND. 11 318 442 868
234678-HxCDF N.D. ND. 11 99 96 161
123789-HxCDF ND. 5 15 377 507 890
1234678-HpCDF 3 26 39 730 872 1524
1234789-HpCDF N.D. ND. 20 78 188 252
OCDF N.D. 11196 1985 110 16252 5923

R4 VIR RIAEBET G SR AR
Table 4 Variation of the chlorination degree of untreated and
MC treated fly ash

W FA3 FA3'" FA3" FA4 FA4' FA4"

SASE 483 796 790 484 686 5.53
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Figure 5 Comparison of appearance and color between untreated fly ash and MC treated fly ash
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6 ALFUH G AHEFITOU FLESTRRAIE
Table 6 Characteristics of micro-pore of untreated and MC
treated fly ash

B 4T Bgﬁfﬁ;) (i[ﬁ?) STALIIA
FA3' 5.03 0.02721 216.5
FA3" 61.30 1.69900 42.1
FA4' 3.70 0.02131 230.4
FA4" 28.99 0.08879 122.5
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