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ABSTRACT

An equilibrium analysis was carried out to determine principal species in the incineration of hazardous
waste, which was assumed as a compound of hydrocarbon fuel, chlorine, sulfur, and heavy metals, and
their behaviors with variation of temperature, chlorine and sulfur concentrations. Calculated results
showed that the most important parameter influencing the principal species was temperature. Chlorine
concentration affected on mole fractions of the species, especially at high temperature. Existence of
sulfur had a significant effect on the species at low temperature, regardless of surfur concentration.
Generally, principal species at high temperature were chlorides and oxides, while the principal species at
low temperature were sulfides. As temperature increased, mole fractions of the principal species

increased at low temperature, however, mole fractions of some metal species decreased at high

temperature.
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Table 1. Principal metal sulfides

considered in equilibrium calculations

Metal

Metal sulfide

AsSa(1),As28:(s),
As:S3(1),As3S3(s),
As4S4(1),As454(s),
As4S4(g),AsS(g)

Be

BeS(s), BeS(g),
BeSO4(s),
BeSO4#2H0(s)
BeS04+4H0(s)

Cd

CdS(s), Cds(g)
CdSO04(s)

Cr

Cr2(S04)3(s),
CrS(s)

Cu

CuS(),  CusS(s),
CueS04(s),
CuO*CuSO4(s)
CuS(s), CuS(g)
CuSO4(s)
CuSO4+H20(s)
CuSO4x3H20(s)
CuSO4#5H20(s)

Hg

Hg2S04(s)
HgS04(s)
HgS(s), HgS(g)

Pb

PbS0s(s)
PbO*PbS04(s)
2PbO*PbS04(s)
3PbO*PbSO4(s)
4PbO*PbhSO04(s)
PbS(s), PbS(1)
PbS(g)
PbSO4(s)
PbhSO4(1)

Sn

Sn(SO04)a(s)
SnaSa(s)
SnaSy(s)
SnS(1), SnS(s)
SnS(g),SnSa(s)
SnS04(s)
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Table 2. Principal metal species in Oxygen/Chlorine/Sulfur environment

Netal With Oxygen and Sulfur With Oxygen, Chlorine, and Sulfur
principal species temperature range(K) principle species temperature range(K)
As As:05(s) 400 - 600 AsOs(s) 400 - 600
AsOs(®) 700 - 1600 AsCh(g) 700 ~1600
. BeSO4(s) 40 - 80 BeSO(s) 400 - 80
BeO(s) 90 - 1600 BeOts) 0 - 1200
BeClo(g) 1300 - 1600
CdSOs) 40 - 1100 CSOIs) 400 - 900
cd Cd(g)/CdO(g) 1200 - 1600 CACLAD 1000 - 1200
Cd(g)/CdO(g) 1300 - 1600
CrdSO0(s) 40— %00 CrSOns(s) 400 - 00
Cr CrOs(s) 1000 - 1400 CroChlg) 800 - 1600
CrOs(@)/Cra0x(s) 1500 - 1600 z

CuSOx(s) 400 - 900
CuOSO4(s) ~1000 CuSOx(s) 400 - 800
Cu CuO(s) 1100 - 1300 (CuChs(g) 900 - 1000
CuzO(s) ~1400 CuCl(g) 1000 - 1600

Cu(g)/CuO(g) 1500 ~ 1600
Hg HgSO«(s) 400 - 600 HgClx(g) 400 - 1600
He(g)/HgO(g) 700 -1600 Ha(g)/HeClz(g) 1500 - 1600
- PbSOx(s) 400 - 1100 PbSOA(s) 400 - 800
PbO(g) 1300 - 1600 PuClo(g) 900 - 1600
Sn(SON(s) 40 - 600 Snsous) w-
Sn SnOx(s) 700 -1400 s:cmf;) 800 - 1500
Sn(g)/SnO(g)/SnOx(s) 1500 -1600 SnClg)/SnCl(g) 1500 - 1600
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Figure 1. Moles of principal species for
C3H4~Cr,Pb,Hg-Air-Cl2  model as Temperature

changes
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Figwre 3. Total moles of principal species for
CoHa-As,Be,Cd,Cr,Cu,Hg,Pb,Sn-Air-Cl;  model as
Temperature changes (0% Cl concentration, 03% S
concentration)
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