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Fig. 1 Experimental system of thermal plasma melting
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Fig. 2 Plasma torch discharge state
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BEmam g e, B, R kLR KR Z T ®1 HRESBRURE
0~100 pm Za], Wik EE MY, AIRL M Table 1 Leaching concentration of heavy metals in samples
ANFLAR T BRAER, S 30 Pb A K T i A i . K/ (mg-L ™) S BRI B
S5 h®l mEE, fER R R A A T WK i FSI HRIE 1%
iR EREN, RESFHEALDESE il 0.050 0.006 88
Pb EMRMRERENT EAE RN L, & b 0.081 ND 96.9
L FELPY 12 R B AR iy 0.500 0:116 76.8

) MERHTE EA )RR MW E . K K i 0.032 ND 9.2
NP ESREBWRERMEE R ILE 1. HE1 i 0.120 ND 79.2
AL, BEESAS U A R R U I AR T ROK s 1.120 0.020 98.2
B, B A AN I A Tk AR T il 56,710 1785107 96.9
s PR . Zn, Cd. Cr. Ba. Cr"'(yi& ik & i 64.5%107 72.0x10° -11.6
U R EAE 90% LA I, BR As MR I > 2R * 0.000 3 ND 66.7
T 60%, VLW IAE B IR ml R A A 1,02 ND 99.8

R RO MR
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B B 2 96.9% ., XJEH Ry, fEMRELARIET o RIKTY Si0,. ALO, &) E ik fiRih; Z
JG, 5 ZnfE )l T Zn,SiO,. ZnSiO,. ZnALO, %A 5 ¥ K 04L& W5 i 24 E ik 2 1750 C 1w,
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Table 2 Melting and boiling points of heavy metals and their compounds C

TLHR BRSBTS Ak A Ak TRk

] 1083 2595 1026 620/993 200(73%) 20073 %)

B 420 907 1 800(FH4£) 283/600 1975 1020

it 328 1740 886/1 516 501/950 1114 886

i 321 767 1500 568/960 980/980 1000

! 1455 2732 1984 1001 797 848

% 1857 2672 2266 1 150/1 300 1500 100

2l 725 1600 1920/2 000 963/1 560 1200 1580

fif 814 613 312 300/707 360/565 57/193

K -38.7 356.78 500/357 276/302 583.5/584 —/330
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FHGR R A 19 1295 1 I, T 2 R 5 7 25 B 152 05 R I e 2 405 b 485 5 T T RSB s, AT S 30 As 1995
Wk EERS N . HAkeE R WK (3). 2 @)
3S0; +Ca;(AsO;), — 3CaSO;” +2As03” 3)
3502 + Ca;(AsO,), — 3CaSO2™ +2As02 4)
22 HRBMATEZEERESEN
ARAFGEH, KSR P UG R R YR WL 3. 3 nIH, KR O
ML GB 16889-2008  AE 1 B B b i Yo b sl An e ) PR 19 OB i HE PR HEFR (B 3 ngkg ',
A B KU AR R, sl RO — OB iy o A iR 2, PCDFs 1% 7% & B &l /% T PCDDs 9 & &, 7
PCDFs 1, fIREAC B W (4~6 SR T) B9 i 015w s s &R kg (7~8 3R 1), X 5%
HE BT A R —3. 7€ PCDDs [ R Y oAk, RECH e (4~6 />S8R F) 1 7 ikt B i
H o AR R (7~8 R T, X 5O RS s RN R L X AR A, AN TR M A A T

R A AN TR] 3R T R i DX %) A= 3% 7 3%
B e ik 7 v i ) 2B ARS8 PCDFs #11 PCDDs.
KK TORYE[E R W) 2,3,4,7,8-P,CDF X K
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Table 3 Concentrations of 17 dioxin homologues in samples

TEQ ik, WEIT 38.94%, HkdE 2546, ~ wEmm  ome  Ooh RS
78-H,CDF 5 1,2,3,6,7,8-H,CDF, 41 Jl ik %| 2,3,7,8-T,CDF 0.100 31.0 0.005 0
13.45% . 10.74%, X 3 Fp —EFL[E R 5 70K 1,2,3,7,8-P,CDF 0.050 41.0 0.009 0
¥ TEQ Y 57 ik 18 3L 35 63.13%, 3% 517 5 i ¢ 2,3.4,7,8-P,CDF 0.500 602.0 0.045 0
TE B HE b U 42 B RS FAL AL ; (B 5 2 2507 1) 1,2,3.4,7,8-H,CDF 0.100 138.0 0.038 0
WG RAE, Ak, bl g r K 1,2,3,6.7,8-H,CDF 0.100 166.0 0.019 0
BB R Y H.CDD, OCDD (5 # @ 2,3,4,6,7,8-H,CDF 0.100 208.0 0.096 0
Bl [EEE, AHWFSE &P, PCDFs f#) TEQ il & it 1,2,3,7,8,9-H,CDF 0.100 21.0 0.005 0
KT PCDDs 19 TEQ & i, HAHAZ L T 4 4%, 1,2,3,4,6,7,8-H,CDF 0.010 59.0 0.016 0
1600 PCDFs J& %3 TEQ e B Ky F E R A . 1,2,3,4,7,8,9-H,CDF 0.010 11.0 0.002 4
S 3 A] DL 28 0 il A A 3 1Y) B I A O,CDF 0.001 490 0.002 2
17 R OB A R W) TEQ ¥ HE 0.1 ng'kg™' LA 2,3,7,8-T,CDD 1.000 41.0 0.100 0
T Hd,2,3,7,8-T,CDD 9 57 ik e K, ik 2] 1,2,3,7,8-P,CDD 0.500 104.0 0.0250
18.20%; e 2% — W[ & Mk e ROk TP T 1,2,3.4,7,8-H,CDD 0.100 200 0.010 0
A AT . TR B M 0.546 6 1,2,3,6,7,8-H,CDD 0.100 33.0 0.070 0
neckg ) 0 M6 T HUHAT o R 4 3.000 0 ng-kg 1,2,3.7.8,9- H,CDD 0.100 28.0 0.020 0
% (ﬁ ':F‘ % ﬁj A ﬁé IEJ /% % {;& @"Z 0& //I‘ $ ii] fﬁ Ji 1,2,3,4,6,7,8-H,CDD 0.010 32.0 0.050 0
0906, HFI I 5 ALY 24 A 2 99.969%. 0,CDD 0.001 5.9 0.034 0
S (PCDDs+ PCDDFs) — 1546.0 0.550 0

LRESREW, xR LR A LR WK
A ol DA T i A RO R kAT B R A
FH

TE: dM Y R N F(TEF) R A B bR 4 B W FLTEFE X 8

PSR (TEQ) B/ 8k, ¥ A4 TF2,3,7,8-T,CDDAY /3 4L,
ng-kg s
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Leaching toxicity and dioxin distribution characteristics of MSW fly ash by
thermal plasma melting
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Abstract In order to obtain reference data for industrial application of thermal plasma treatment of fly ash, and
to study the leaching concentration changes of 9 heavy metals and the distribution characteristics of dioxins. The
test was conducted by heating up to 1 550 °C through a thermal plasma melting system with a processing
capacity of 5 t-d”' on a pilot scale. The results show that it is not.appropriate to use the sulfuric acid nitric acid
method to detect the As leaching concentration in the glassy slag. Sulfate ions will combine with the calcium
arsenate and calcium ions in the calcium arsenite formed during the melting of As, resulting in an increase in the
leaching concentration of As; The leaching concentration of other heavy metals except As has fallen below the
national standard concentration limit; the content of PCDFs in Taiyuan area is higher than that of PCDDs, and
the content of low-chlorinated furans is higher than that of high-chlorinated furans; the reduction rate of dioxin
equivalent after melting treatment 99.96%, down to 0.546 6 ng-kg™', which is far lower than the dioxin emission
limit in the landfill standard, indicating that the pilot system can meet the requirements for fly ash treatment. The
research results can provide data support for the industrial application of the thermal plasma melting fly ash pilot
system.

Keywords thermal plasma; fly ash; As pollution; heavy metal
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