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MS Wincineration Fly Ash Melting by DSC DTA

Li Rundong, Chi Yong, Li Shuiging, Wang Lei, Yan Jianhua, Cen Kefa( National Key Lab of MOE
Clean Energy and Environment Engineering , Zhejiang University , Hangzhou 310027 ,China)

Abstract : Melting characteristics of two kinds of municipal solid waste incineration( MS WI) fly ash were studied in this
paper by high temperature differential scanning calorimetry and differential te mperature analysis. MS WI fly ash was
considered as hazardous waste because it contains heavy metals and dioxins . The experiments were performed in either
N, or O, at mosphere in te mperature range of 20 C ~1450 C at various heating rates. Two different MS W incineration
fly ashes used in the experiments were collected from our country and France respectively . The process of fly ash melting
exhibits two reactions occurring at te mperature ranges of about 480 C ~ 670 'C and 1136 C ~ 1231 'C, respectively . The
latent heat of poly morphic transformation and fusion were approximately 20kJ/ kg and 700kJ/ kg, while the total heat
required for melting process was about 1800kJ/ kg . The paper also studied effect of CaO to melting . A heat flux thermo-
dynamic model for fly ash melting was put forward and it agrees well with experimental data .
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Table 1 ~ Composition of experimental fly ashes in weight percentage
A B
2
Sio, 10.3 Si0, 1.67
CaO 47 .09 CaO 76 .75 R s
Fe, O, 7.06 Fe, O, 0.56
Al, Oy 2.36 Al, O, 1.06
K, O 9.50 KCl 2.22 : 1136 C >
P, Os 3.43 P, O 0.71 ,DSC R
CuO 3.63 CuCl 9.63 P o
! e 1174°C 1231 °C
TiO, 5.80 TiO, 0
ZnCl, 10 .85 ZnCl, 7.40 , 1333C~1416C ’
, DSC
2
2
Table 2 Experimental conditions 4
CaO i
3T .
! % / mg / C* min~' / mLe min~' 20°C/min
1 A 0 21 .6 10 N, 50 g 2y
2 A 0 17.2 20 N, 50 S 1t
3 A 0 20.5 5 0, 50
4 A 0 22.0 10 0, 50 o
5 A 0 21.7 20 0, 50 -1 e ——
6 A 10 19 .3 10 0, 50 0 300 600 /'CQOO 1200 1500
t
7 A 20 19 .8 10 0, 50
8 A 40 20.2 10 0, 50 1
9 B 0 16 .4 10 N, 50 Fig.1  Typical plot of DTA(condition 5)
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Table 3 Thermal analysis results of fly ash melting experi ment
o o o . klokg™!
/C /C /kJokg! /T /T /kJ kg™
1 498 .78 ~ 602 .36 581 .28 21 .86 1124.0~1184.9 1164.5 656 .86 1800 .55
2 668 .8 ~756.7 730 .99 29 .69 1130.57 ~1250 .69 1169 .76 667 .13 1646 .21
3 1127 .52 ~1175.47 1160.07 700 .79 1437 .90
4 482 .35 ~630.08 593 .17 17 .89 1130.0 ~1184.5 1168 .37 638 .284 1837 .69
5 492 .5 ~589 .4 548 .18 25 .44 1135.1 ~1200 .4 1178 .28 623 .97 1794 .01
6 366 .08 ~ 407 .69 395 .39 16 .95 1167 .57 ~1228 .17 1205 .42 422 .55 1718 .28
7 365.50 ~ 416 .08 399 .78 45.03 1324 .51 ~1402 .9 1266 .348 422 .1 1439 .67
8 382 .36 ~ 418 .59 405 .02 41 .95 1366 .95 ~1402 .9 1376 .42 196 .07 1507 .76
9 475 .48 ~ 554 .30 542 .19 54 .62 917 .97 ~ 975 .86 952 .35 245 .62 1398 .15
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Fig.4 DSC plots at different heating rates (sample A) .
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Fig.6 Compare of heat require ment by

different types of fly ash melting
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