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ABSTRACT 

We have tried to apply catalytic deitructlon technology to reduce PCDDt and PCDFi 
concentration levola In the flue gas from eunlclpal solid vaste Incineralori. A high 
temperature, at least lOOO'C, Is required to deconpoae PCDDs and PCWi , br the usual 
combuBtlon, In a short period. However, from the point of vlev of saving tntrgy It li 
better to finally clean up the exhaust gas at a low teaperature, because the teaperatttre of 
flue gas fro* the Incinerator la comparatively low, 260 to 300 degrees centigrade, after 
leaving the waste heal boiler and air pollution control unit. 
We had already confirmed the possibility of removing PCDDs by catalytic destruction. Now 
we have conducted pilot plant exptrlmenls in which cxhausl gas of max. 1400 MmJ/H vai 
Induced from the outlet of the electrostatic preclpltalor of a municipal aolld waste 
Incinerator. 
As a result, Ihe destruction ratio ot PCDDa and PCDFs of at least 4a x was attained H a 
temperature less than 300-C, depending upon SV (space velocity) and Ihe form 'of the 
catalyst. 
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EXPERIMENTS AND CONSIDERATIONS 

Ca t a ly s t 

In th i s r e sea rch , c a t a l y s t s , mainly Pt supported on a c a r r i e r based on SI and Tl , were used 
They had a honeycomb form and cor ruga te form, and four types were compared. The g e o M t r l c 
p r o p e r t i e s of the c a t a l y s t s used are shown In Table 1. 

Tible 1. Geometric p roper t i e i of C i t a ly i t 
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f j l c^ P lant ExperlaenlB 

Th« c x p e r i M n t t I eqtiipaent a a l n l y cons i s t o l a r e a c t o r con t a in ing the c a t a l y s t , a heat 
exchinfer for keeping the exhatitt j t i temperature cons t an t , and a hot a i r stream g e n e r a t o r . 
f i c u r e 1 dep ic t* Ihe i c h e s a t l c flow d iagraa of the p i l o t p l a n t . 
The t e a p e r a t u r e of the c a i Induced f ro* the i n c i n e r a t o r was con t ro l l ed by exchanfing heat 
belvetn the hot a i r i t r e a a I roa the genera tor and the induced f a s . The amount of Induced 
i a s to the equipaent vat »ax. 1900 FhH/H. 
The d i v e n i i o n t of the r e a c t o r were S60 WB i q u a r e In d i a n e t e r and ca. 3000 mn In h e i g h t . 
Four c a t a l y s t u n i t s of 450 M tqua re and 400 MI long were equipped In i t . 
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D > t t r u c l l o n o f FCDOs and PCDFs 

Ihe d e s t r u c t i o n of PCDDm aga ins t r eac t ion temperature Is shown In Figure 2. That of PCDFs 
i s shown in Figure 3 . 
Tne d e s t r u c t i o n r a t i o s s r e d i f f e r e n i , depending on the geometric sur face a r ea , i f SV i s the 
taJK. Thus, a higher geometric sur face a rea g ives a h igher d e s t r u c t i o n r a t i o . This 
teitdencr cai> be seen In both PCDDs and PCDFs. 

SV (space v e l o c i t y ) Is defined by the following equa t ion . 

SV . Sat f l gy If^f/H] 
Reaclor Volume [m>l 

Even a t ZSO'C. i t can be seen tha t Ca t a ly s l Nos. 2 , 3 , and 4 show s u f f i c i e n t l y high 
d e s t r u c t i o n r a t i o s . 
The curve des igna ted by Ho. 2 < No. 3 show the r e s u l t of us ing two h'o. 2 u n i t s in the f i r s t 
half and two No. 3 u n i t s in the las t half of gas p rocess ing . 
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Effect t l aur tm Aret 
Cell geometry and total geometric surface area are very important factors ta catmlTllc 
destruction. 
Figure 4 shows the destruction of PCDDs sgalnst AV. AV Is defined br the tollewlaf 
equation. 

A V •• . At^tua) Cas flow rate (»i/H1 
Total surface area of catalyst [mi] 

As apparent /rom the figure, the destruction ratio decreases llnearlly aa AV inereucs. II 
can be expressed by the following equation. 

n • Ki AV • Ki 

where X i > - 4 . 1 9 0 , X> ' 12C.S7 a l iSO 'C 

Ki « -1 .928 , Ki ' t l l i .21 a l 3O0'C 

Xi • - l . S 2 e , K> • 111.24 at 3S0'C 
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Oestructicffi of PQDO3 hgnoloquos 

The doatructions of each PODs homolog ĵe i s shown in Figure 5. 
I t can te seen that in the area of the higher destruction rtitio, the rat ios are at thG same 
level between hoaologues. In the area of the lower r a t i o , the r a t i o for T4CDD i s low, so 
that i t lowers sonewhat the TCCO equivalents (TEQ) destruction rat io as a result . 
Here, the intetnaticnal TCDO oijuivalents factor (ITEF) was used as the equivalents factor. 
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F11 .5 . O t i t r u c l i o n of PCDDi homologue 

OCNCUISIOG 

We had oonducted pilot plant: eiqieriDents to oonfim the reduction of FCDOs and FCDFs using a 
catalytic iwthcd between 250 and 350 degrees r^entiigraite. 
Frcaa th* eqierlimentA i t vas found that a sufficiently high destruction ra t io can be attained 
even at a temperature 300-C or l e s s . I t was a lso found t h a t des t ruc t ion r a t i o s of 90% or 
more, 99% or Bore a t the naxlmun, can be rea l i zed by se lec t ing the proper AV. The 
destrctuion ratio (n) and AV have the close oorrelation which is defined by the following 
aquation. 

n • KI AV • K2 

This deativiction laethod can be practised by equlpplr^ a catalyst reactor inside the exhaust 
gas dui:t arxl i t i s simple and highly effective. 
Thi destruction ratio's true oonoentratlon was about the same as the destruction ra t io of 
TCO (TOO equivalents). 
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