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Abstract

In the frst pat of this pger, the needdr paticulate
contol in dioxin/furan emissioneaduction is discussed
Particulate and g@s phase didn/furan measwments
from opesting plants a pesented In the second par
current dixin/furan emissions of plants using the
REMEDIA™ D/F cdalytic filter system a& shovn.

The pesent inestigation has shan it is not enough
to reduce gs phase digns/furans,but tha in most
casesthe paticulate outlet emissions cannoteeed
5 mg..«/NM?, and in mag casesnot e/en 1 mg./Nme.

In adlition, seven plants thishave been opeting with
the REMEDIA D/F céalytic filter system had didn
emissions belw the 0.1 ngrEQ/Nn7 regulaory limit
consistentf for up to thee yeas.
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Introduction

During comlustion pocesses?CDD/F ae geneeted

and can usuallbe bund in the gs phase or adsorbed on
aepsols and solids in theag steam. Deending on the
processthe input,and the opeting conditionsthe
emissions and the isomer distition can ary

significantly, as vell as the paitioning between @s and
patticulate phases

A gred amount of emphasis has been placed on the
chemisty of dioxin formation?3. The most pavalent
contiol tednolagy to dde has been aetited carbon
injectiorf. However, dioxin-filled carbon mg need to be
treded so thaonce landfled, dioxins ae pevented fom
leading into the evironment®.

There is liteture available on curent methods siicas
activated carbon injection and SCR systérRimary
comhustion optimiz&on still plays an impatiant ole in
reducing digins to a leel where post-combstion
methods can meet theisgent equiement of 0.1 ng
TEQ/Nnt. However, these methods (@, adsoption
methods sutas carbon injection antkéd bed
processesas vell as céalytic hongzgcomb andiked bed
reactos) all require high to ultahigh paticulate emoval
to assue low outlet dioin emissions A novel goproat
tha combines ul@high paticulate emoval with cdalytic
destuction of dixins is discussed his goproac can
lead to signitant reductions in theelease of dixins to
the ewironment

Catalytic Destruction/Filtr ation

In October1999,after fve yeas of testingW. L. Gore

& Assocides,Inc. (Gor) intoduced the REMEDIA D/F
catalytic filter system. REMEDIA D/F dalytic filters
consist of a GORE-TEXmembane thais laminaded to
a cdalytically active felt. Particles ae catured on the
membane and dikin/furans ae cdalytically destoyed
within the ®lt. This filter is multifunctional. Rrst, it is
possilte to remove virtually all dust componentsdm the
exhaust gs steam. Secondhe caalyst enales dixins
and fuans to be corerted into emironmentaly
accetable substance3he REMEDIA D/F cealytic

filter system has been in use in indias@pplicaions
sincel996 and enales dixins and fuans to be
destoyed by more than 99% Fgure 1 pesents a
schemdic of the céalytic filter.
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Figure 1.Schemdic Diagram of the REMEDIA D/F Qalytic Filter System.

The caalyst fiber, which males up the suppbfelt,
promotes the xidation of diaxins and fuans to érm
CG,, H.0O, and HCl,while the @gs passes thugh the élt.
Since the conceration of diaxins and fuans is typicaif
nanagram level, the amount of HCldrmed is
insignificant for the total emission. On passingotingh
the #lt, the gas (unlile in a hongcomb eactor) is
contiruousy deflected though caalytic fibers, theieby
improving the difusion of dixins and fuans fom the
gas phase to the sade of the dalyst. In typical
industial facilities,the system is cuently opegted d
tempestures of 180C to 250C. The flter velocity is
approximately 1 m*¥/m?/min, which is the usualange for
cloth filters so thaion passing tlough thefifter, there is
suficient residence timedf the eactions.

Materials and Methods

Since the end of 1994nal/ses vere caried out on

more than 200 PCDD/F measunents avarous plants
using the cealytic filter system. Measaments \ere
taken in ur types of indusies: namey, incinetators
(140 measwments)cremdoria (20 meas@ments),
metals plants (30 measunents)and cement plants
(15 measwements)The pupose of these measuments
was to fundamentgllundestand the PCDD/Femoval
process and to undsand vhether these plants met the
current ewironmental egulations.

In measuements desitred in this pper, the dioin
concentations in the gs and pdiculate phases are
investigated ty separately anal/zing the pdicle filters
and the condengaXAD fraction of the measement.
All raw gas and stdcmeasuements \ere conducted
accoding to the Euw Nom EN 1648with sampling
times of & least thee hous. A few daapoints vere
added in vhich the bghouse hopper dustas anajzed

Results and Discussion

In total, dioxin levels in the gs and solid phaseere
collected fom 14 plants werall (3 cemdorium, 7
incinerator, and 4 metals plantsjhese plants arlocaed
in Europe Japan,and the USA. Bghouse tempetures
vaiied betveen 180C to 240C. Hgure 2 pesents the
maximum allovable dean @s dust emissionsdim these
14 plants.
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Figure 2.This geph illustrates the maximm dust emissions tha plant can sefy emit while meeting theaquired
emission of 0.1 ngEQ/Nn?. Solid \ettical lines spatate maket sgments (cemdorium, incineretor, and
metals plants)while dashed ertical lines spaiate eab s@ment into indridual plants.

Figure 2 has been obtainey &xtrapolaing the
pemisside dean @s dust emissions of a planttthas to
follow the egulaion of 0.1 ngTEQ/Nn+t. Daapoints were
obtained fom the meased paticulate and g@s phase
dioxin concentations in ew and d¢ean @s in &ery plant.
The calculion shavs the elaively high dgree of dust
contol tha is required from a plant to meet the guidelines.
If the regulation of 0.1 ngTEQ/Nnt is to be ahieved, in

8 of 14 (or 60%) of all measenl plantsthe dean @s dust
emission rast be aor belav 1 mg./m®. In 10 of 14

(or 70%) of all plantsthe pemissitde dust leel nmust be
belov 2 mg.s/m*and in 11 of 14 (or 80%) a limit of

10 mgu/m?*is required
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Figure 3. This gaph shavs the curent dixin levels of sgen
plants in aw and ¢ean @s.

Figure 3 shavs the curent diain emissions of sen Acknowledgments
plants thahave been using the REMEDIA D/Ftadytic
filter system. Dung up to thee yeas of opestion,

dioxin levels neer exceeded 0.1 ngEQ/NnT.

Laboratory studies hee demonstted tha the dicins ae
indeed destiyed, and not just adsorbed on the dustecak
or the ctalyst.

This paoer was oiginally presented tethe Diokin 2000
Symposium in Monteyy, Califomnia, USA, on August
14-17,2000.

Conclusions

This paer demonsttes the needf high eficienoy dust
patticle filtr ation in industial processes hete a dixin
outlet emission of 0.1 NGEQ/NnNT or less isequired In
almost 60% of thexamined plantsjust emissions in the
clean gs cannotxxeed 1mg/Nr

Seven plants thishave been opeting with the
REMEDIA D/F cdalytic filter system ér up to thee
yeass in nunicipal,medical,and hazafous vaste
incineraors as vell as in metals plants anceondories
have had digin emissions of bele 0.1 ngTEQ/Nn+.
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