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Table 1. Dioxin isomers

Avg. No. of No. of
Ne. ¢ PCDD name Molecular tecular | PCDD | PCDF
atoms formula o

Weight Isomers | Isomers
1 Monochlorodibenzo-p-dioxin | CiHCIO, 218.6 2 4
2 Dichlorodibenzo-p-dioxin Cr2HsClOy 253.1 10 16
3 Trichlorodibenzo-p-dioxin CraHsCLO: 2875 14 28
4 Tertachlorodibenzo-p-dioxin | Ci;H,CLO; 3220 22 38
5 Pentachlorodibenzo-p-dioxin | CoHaClsOy 356.4 14 28
6 Hexachlorodibenzo-p-dioxin C2H,CleOy 390.9 10 16
7 Heptachlorodibenzo-p-dioxin | CizHCIO: 4253 2 4
8 Octachlorodibenzo-p-dioxin CClsO: 459. 8 1 1
Total congeners 75 i35
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2,3,7,8-1CDD 2,3,78-TCDF
(2.3,7,8-Tetrachlorodibenzo-p-dioxin) (2,3,7 8-Tetrachlorodibenzo furan)
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Table 2. Physical properties of 2,3,7,8-TCDD

Parameters Properties
Molecular formular CraHyClLOo
Molecular weight 322
Melting point 303 ~ 305 °C
Vapor pressure estimated to be 10° ~ 10" mmHg at 25 °C

Water = 0.0002 mg/L
Benzene = 57 mg/L

n-Octanol = 4.8 mg/L
Methanol = 1.0 mg/L

Solubility at 25 °C

cho] &-Aalel A4S oA wel 10006 742 Ae]rh vprg AL £4&
EAE7) Siahe] 2378TCDDE] E42 12 B3 T ol gAEe] 4uae =4
S7bel ZHTexic Equivalence Factor; TEF)& o] &-3te} =4 5714k (Toxic Equivalents;
TEQ)2 2 EAFuh

TEQ = F(TER x %5
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Table 3. Relative Toxicities of PCDDs and PCDFEs

TCDDs I-TEF* |EPA-TEF’ TCDFs I-TEF* |EPA-TEF®
2,3,7 8-TetraCDD 1.0 1.0 2,3,7,8-TetraCDF 0.1 0.1
others(21) 0 0.01 others(37) 0 0.001
1,2,3,7,8-PentaCDD 05 0.5 1,2,3,7,8-PentaCDF 0.05 0.1
others(13) 0 0.005 2,34,7,8-PentaCDF 0.5. 01
1,2,34,7,8-HexaCDD 0.1 0.04 others(26) 0 0.001
1,2,3,6,7,8HexaCDD 01 0.04 1,2,34,7,8-HexaCDF 0.1 0.01
1,2,3,7,8,9-HexaCDD 01 0.04 1,2,3,6,7 8HexaCDF 0.1 0.01
others(6) ‘ 0 0.004 1,2,3,7,8,9-HexaCDF 0.1 0.01
1,2,3.4,6,7 8-HeptaCDD Q.01 0.01 2,3,4,6,7,8-HexaCDF 01 0.01
" others(1) : 0 0.00001 others{12} 0 0.0001
OctaCDD 0.001 0 1,2,34,6,7 8-HeptaCDF 0.01 0.001
1,2,3,4,7 8,9-HeptaCDF 0.01 0.001
others(2) 0 0.00001
OctaCDF 0.001 0

® I-TEF : International toxicity equivalence factor
® EPA-TEF : US-EPA’s toxicity equivalence factor
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1,2,4,5-Tetrachlorobenzene

Fig. 1. Formation of PCDD from chemical process
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Fig. 2. Potential PCDD/Fs formation routes based on recent literatures[1]
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(2) Formation from related chlorinated precursors
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(3) Formation from organics and chlorine doner
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(4) PCDD/Fs in refuse
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Fig. 3. Combined reactor for Dioxin and NOx removal
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Fig. 4. Field test apparatus for the catalytic destruction of dioxin

from municipal solid waste incinerator
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Fig. 6. Arrhenius plot of the PCDD/F, DCB and PCE decomposition[13]
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Table 4. Steps in Catalyst Desigh(Strategy by D. A. Dowolen)

| TARGET REACTION |

| STOICHIOMETRIC ANALYSIS |

|  THERMODYNAMIC ANALYSIS |

%N

| MOLECULAR MECHANISM |

y
| SURFACE MECHANISM |

| REACTION PATH [

| CATALYST PROPERTIES |

¥
| CATALYTIC MATERIALS |

= | =

| PROPOSED CATALYST |
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Table 5. Computer-aided Catalyst Design

TARGET
REACTIONS
LIST CHEMISTRY
STOCHIOMETRIC DATA
REACTIONS BASE
A
GENERATE THERMODYNAMIC
MOLECULAR DATA
MECHANISMS BASE
OPERATOR
INPUT \
PROPOSE REACTION
MOLECULAR DATA
MECHANISMS FILE
QPERATOR
INPUT Y
PROPOSE SURFACE
SURFACE CHEMISTRY
MECHANISMS FILE
DEFINE CATALYST
CATALYST PROPERTY
PROPERTIES FILE
OPERATOR
INPUT L
PROPOSED
CATALYST
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