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The decomposition of dioxins in polluted solids
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We have proposed an application of the heating reduced decomposition process for treatment of the
dioxins in dried salts recovered from landfill leachate concentrate with using an reverse osmosis
membrane process (RO-process).

In this paper, the heating reduced decomposition conditions for dioxins in coagulation/sedimentation
sludge from a leachate treatment process and soil polluted by like fly ash has been investigated. Based
on these experiments, this process decomposed 99 % or more of dioxins in these polluted solid under

the condition of decomposition temperature range from 450 to 550 C.
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Fig. 1 The Drawing of The Heating Reduced Decomposition Test Equipment
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Table 1 Analytical data of components in sludge and soil

T, ZREFEALGYSBILERR S e, EE Items coagulation sludge soil
WET OB & WAL L, BB IR REH Ca [mgkgl| 431000 1400
HABRI L LBEERZERAT (BREERE2 %L Mg ilmgkgl| 12200 14 300
T) T, BERRY DO DXNs % BI0/HET 2 TR Na  i[mg/kel| 257000 1700
TH5b, K | [mg/kg] 55500 19400
REBRTIE, DXNs DRTHMIEEOMZ L LT Mn  [mg/kg] 806 7000
SIREOKE, BLUY, MREMOREL Tne Fe mehell 31700 02 100
WBE LT, Thbb, BELBERIOVTIE, SRS it I Bt
; q q - i [m
SHRERIE £ 350 T, 450 C, 550 TIo o\ CARAL - s el e w00
o, — o 4 " <) o
ETEj:*i{’%l?TIF—Hj, 72, HEEITDOWTIZ400 C, ol megkel| 204000 170
550 OC b: D \/\ VC%E%%I*%@ & 2: Lﬁ\ﬁg‘ﬂ%‘: FEﬁ 78 % T-N [mg/kg] 1 070 500
nEN LR, 48ME L, BEEI VSRS SiO, [mg/kg] 10 100 269 000 (as Si)
PEHAZDOWTIE, ERETAMER (1YY r— TOC [mgke] 314 9000
DOKKEPC 5 ARELE, FiKE n— ANFH 2R Ignition loss [%] 4.37 6.0
ZHBSE, TANSZ2HEL /-, BRTHRITEES Moisture contenté [%]1 6.0 17.4
7 b IREL, e ELL TaT IR L 72,
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Fig. 2 Decomposition Process
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Table 2 Analytical data of dioxins in sludge
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Decomposition condition Dioxins in solid Dioxins in gas
Heating Heating Decomposed Decorrnaz(())smon
Temperature oxidation reduction Raw sludge sludge Discharged gas
process (t) | process (t)
(€] h] [h] (pg-TEQ/g] | [pg-TEQ/g] (%] [ng-TEQ/Nm’]
casel 350 1 1 380 74 80.5 0.04
case2 450 1 1 380 8.5 97.8 0.33
case3 550 1 1 380 0.0031 99.999 0.38
B3R FRMETOS A4 XD SR
Table 3 Analytical data of dioxins in soil
Decomposition condition Dioxins in solid Dioxins in gas
Decomposition
Heating Heating Decomposed ratio
Temperature oxidation reduction Raw soil soil Discharged gas
process (t) | process (t.)
[C] [h] [h] [pg-TEQ/g] | [pe-TEQ/g] (%] [ng-TEQ/Nm’|
casel 400 — 1 6 800 410 94.0 —
case2 400 — 4 6 800 88 98.7 1.83
cased 550 — 1 6 800 49 99.3 —
cased 550 — 4 6 800 47 99.3 1.81
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Table 4 Analytical data of Dioxins homologous series in sludge

It Raw sludge Decomposed sludge | Decomposition ratio
cms
[pg/gl [pg/g] [%]
T4CDDs 2 900 47 98.3
P5CDDs 3 200 28 99.1
H6CDDs 4 200 20 995
PCDDs H7CDDs 2400 9.5 99.6
08CDD 2 400 57 99.8
15 000 110 99.3
Total FCDDs (175 pg-TEQ/g) (2.98 pg-TEQ/g) (98.3)
T4CDFs 2 800 160 94.3
P5CDFs 2700 86 96.8
H6CDFs 2200 30 98.6
PCDFs H7CDFs 2100 7.1 99.6
O8CDFs 1400 14 99.9
11 000 290 98.5
Total PCDFs (190 pg-TEQ/g) (4.40 pg-TEQ/g) (97.7)
26 000 400 98.5
Total PCDDs+PCDFs (365 pg-TEQ/g) (7.38 pg-TEQ/g) (98.0)
TeCBs 153 304 80.1
PeCBs 99 11 88.9
HxCBs 38 24 93.7
290 438 84.9
Costanar PCE Total non-ortho (10.3 pg-TEQ/g) (1.12 pg-TEQ/g) (90.0)
opranar FLBs PeCBs 186 432 76.8
HxCBs 119 8.2 93.1
HpCBs 52 1 98.1
357 52.4 85.3
Total mono-ortho (0.1 pe-TEQ/g) (0.023 pg-TEQ/g) (99.999)
647 96.2 85.1
Total Coplanar PCBs (10.4 pg-TEQ/g) (1.14 pg-TEQ/g) (89.0)
. 26 600 496 98.1
Total dioxins (375 pg-TEQ/g) (8.52 pg-TEQ/g) (97.8)

Decompsition temperature : 450 C
Heating oxidated process : 1 hour

Heating reduced process : 1 hour
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