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Study on Vitrification of Fly Ashes from Municipal Wastes Incinerator with a

Plasma Torch

PAN Xin-chao"*s MA Zeng-yi's, WANG Qin', TU Xin', YAN Jian-hua'

(1.State Key Laboratory of Clean Energy Utilization, Institute for Thermal Power Engineering: Zhejiang University, Hangzhou 310027, Chinas
2. Institute of Environmental Science & Technology, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract: TCLP analysis (USEPA method 1311) was employed on fly ash in order to analyze the metals leachability and the concentration of
cadmium was 0.322 5 mg/L which exceeded state TCLP standard(0.3 mg/L). According to USEPA method 1613, I-TEQ of PCDD/Fs in fly
ash was 0.45 ng/g. Then a double arcs DC plasma torch was developed to vitrified fly ash. And the results showed that heavy metals were
mostly immobilized in the vitrified slag and also I-TEQ of PCDD/Fs in fly ash was destroyed near 91.6% . The morphology of vitrified slag was

amorphous state which showed the glassy slag of Si0, and the microstructure of slag was very compact.
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Fig.1 Diagram of DC plasma jet furnace
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Table 1 ~ Major composing of fly ash
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Fig.2 XRD analysis results of fly ash
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Fig.3  Comparison of TCLP characteristics of fly ash and vitrified slag
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Fig.4 Mobilization characteristics of heavy metals from fly ash to gas
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Fig.5 Comparison of distribution of PCDD/Fs in fly ash

and the vitrified slag



4 BT A < A 0 ARHORTE A B S A 08 TR A N F 5 1117

R X ST Z AT O JE AT AR 2, WL
FCRARGE R, sl (1 S AT E R WL IS 6.

FHxTaRAE

W i
W

1 1 1 Il |

1
10 20 30 40 50 60 70
20/(°)

Ele6 WEMSBIBLEN
Fig.6  XRD analysis of the vitrified slag
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Table 2 Characteristics of pore and surface area of

fly ash and the vitrified slag

it H KK R
LER A /m? e g~ ! 3.277 0.1734
AR em? e g ! 0.018 39 9.469 x 10~*
P 4L4% /nm 22.45 21.85

3 i

(DS IERAE LS, G K ) B S 5L A
MR, WSS R ME S TEQ MR KK
(1) 454.172 pg/ gbFAREIIEE 1 1) 38.14 pe/sg.

(20 KR4 Rl J (1) s ot B 4 J A AR 7 1) 1] 2
BOR, W 4 R R FE I IS T2 R i br i, L
0] DR dt 5B el g SR A RS A

(3) RIS M5, 22 XRD 70 #T, Wos Ak
45 it JOT PR I8 T e AH A R, O B2 M SLAOME 45 44, AH
Lo I3 s 6K, i (0 LR TR 3,277 m /gl A
#10.173 4 m’ /g, SALRFM 1.839 x 1077 em’ /gl )
£ HA79.469 x 10 *em’ /g.

EERd ¢

L1 F7%, s, ok, 5. Wyssbe R BEA T Bt it
[1]. SABERI%, 2006, 27(11): 2283-2287.

2] ™gtde, Zep0f, Wil 5. RFBIEA R R R WK
TR SR VB UEREELT]. FREERLY, 2004, 25(4): 139-142.

3] &mse, Wb, HKE, 5. 3 ANl Emb IR R €
Kb ZRESEA L], SEERL, 2003, 24(3): 21-25.

4] ¥, EoEES AL KR E M mrsr].
HEIREERL, 2001, 2003): 134-136.

[ 5] Miztani S van der Sloot H A, Sakai S I. Evaluation of treatment of
gas cleaning residues from MSWI with chemical agents[ J]. Waste
Management, 2000, 20: 233-240.

L 61 Polettini A, Pomi R, Sirini P, et al . Properties of Portland cement-
stabilized MSWI fly ashes[ JJ. Journal of Hazardous Materials,
2001, B88: 123-138.

[7]1 AlbaN, Vazquez E, Gasso S et al. Stabilization/solidification of
MSW incineration residues from facilities with different air pollution
control systems. Durability of matrices versus carbonation[ J1. Waste
Management, 2001, 21: 313-323.

[81 ToT. Vitification of fly ash by swirling-flow furnacel J1. Waste
Management, 1996, 16(5/6): 453-460.

L9 Park YJ, HeoJ. Vitrification of fly ash from municipal solid waste
incinerator J 1. Journal of Hazardous Materials, 2002, B91: 83-93.

[10]  Sakanoa M, Tanakaa M, Watanabeb T. Application of radio-

frequency thermal plasmas to treatment of fly ash[ J1. Thin Solid
Films, 2001, 386: 89-194.



1118 woowm B 29 4
[11] Tnaba T, Watanabe Y, Nagano M, et al. Ar torch plasma [15]  Haugsten K E; Gustavson B. Environmental properties of vitrified fly
characteristics and its application to waste treatment[ J1. Thin Solid ash from hazardous and municipal waste incineration[ J1. Waste

Films, 1998, 316: 111-116. Management> 2000, 20: 167-176.

[12] AR, TP, B, & SR WRRG R TG 8T L16] ki, b=t 2754, 5. B BEke A Ml 4k 4t 2
BAFYERT R[], R, 2005, 26(6): 186-189. R ATLT]. R, 2005, 26(3): 176-179.

[13]  Katou K; Asou T, Yoshihito K, et al. Melting municipal solid C17]  ymgdtde, gy, DMaE, &%, KA B S & 70 im L
waste incineration residue by plasma melting furnace with a graphite YERFPERTFELT]. PIBE2AR, 2006, 55(7): 3451-3457.
electrode[ J]. Thin Solid Films, 2001, 386: 183-188. Ci8]  J&Wr, jogltde, HMash, & UK B RS & 7 9k

[14] Matsumaru K, Fukuyama H, Susa M, et al. Evaporation from A EE L], I AL R AR, 2006, 26(200: 113-117.
synthetic incinerator ashes melted by plasma arc[ JJ. Thin Solid L19]  JBWr, BEMED, M™ade, &5, KUK H RS 8 T Ao6ik s

Films, 1998, 316: 105-110.

WraF7[J]. Jenkas 5 6 1E 4T, 2006, 26(10): 1785-1789.





