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ABSTRACT

We have tried to apply catalytic destruction technology to reduce PCDDs and  PCDFs
concentration levele in the flue gas from municipal solld waste Incinerators. A high
temperature, at Jleast 1000°C, is required to decompose PCDDs and PCDFs, by the usual)
combustion, in a short period. However, from the point of viev of saving energy, It is
better to flnally clean up the exhaust gas at a low temperature, because the temperature of
flue gas from the incinerator is comparatively low, 250 to 300 degrees centigrade, after
leaving the waste heat boiler and air pollution control usil.
We had aiready confirmed Lhe posaibllity of removing PCDDs by calalytic destruction. Now,
we have conducted pllot plant experiments in which exhaust gas of max. 1900 Hwd/H vas
induced from the outlet of the electroslatic precipitator of a aunicipal solid wvaste
incinerator.

As & result, the destruction rat{o of PCDDs and PCOFs of at least 93 X wat attalned, atl a

temperature less than 300°C, depending upon SY (space velocity) and lhe fors of the
catalyst.
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EXPERIMENTS AND CONSIDERATIONS
Catalyat

In this research, catalysts, mainly Pt supparted on a carrier based on Si and Ti, vere used.

They had a honeycoxb form and corrugate forms, and four types were compared. The geometric
properties of the catalysts used are shown in Table 1.

Table 1, Geomatric properties of Catalyst

Na 1 M2 ] a4
Cell pitch (mm) e (W] 3.2 3L1~1%
Walt thickness (mm) 1.0 1.t 0.5 0.4~0.5
Cell shape Square Square Sguare Corrugate
Hydraylic Dismater (mm) 6.0 3.0 2.1 -
Geometric Sucface Acea (/) 410 640 910 150

o T
Organchalogen Compounds 3

1990



Bilct Flant Exveriments

The experimental equigment

aainly consist af a reactor conitaining the catalyst, a heat

exchanger for keeping the exhaust gas temperature constanl, and a hot air stream generator.

Figure | deplcts the schematijc flow diagram of the pllot plant.

of 1nduced

The temperature of the gas induced from the incinerator was controlled by exchanging heat
belveen the hot air stream from the generator and the induced gas. The amount
£as 1o the equipment vas sax. 1900 Nw /H.

The disensions
Four catalyst unitls of 450 mé square and 400 mm long were equipped in {\.

ot Rasctor

(from EP) ) L

Fig.l, Schematic tlow dadgram of lhe pstot plant

Destruction of PCDOs and PCDFs

The destruction of PCDDs against reaction temperature is shown in Pigure 2.
is shavn in Pagure 3.

same. Thus, a higher geomelric surface area givee a higher deslruction
tendency cap be seen in both PCDDs and PCDFs.
S¥Y {space velocity) Is defined by the following equatien.
« _Go Floy (Wm?/H1
Reactor Yolume {m?)

Even st 250°C, it

can be seen that Catalyst Nos. 2, 3, and 4
destryclion retias.

first
haif and two No. 3 units in the last half of gas processing.
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Fig.l. PCOOs destrucloon ratio sgarasl tomperatyre
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of the reactor vere S50 mm square in diameter and ca. 3000 mm

in height,

That of PCDPs
Tne destruction ratios sre differeni, depending on the geometric surface area, {f SY is

the

ratie. Thls

shov sufficiently high
The curve designated by Ho. 2 + No. J show the reault of ugsing two wo. 2 units in the
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Fig.3, PCDFs destruction rdlio against temperityre

Effect of Surface Areg

Cell geomeiry and
destruction.
Figure 4 ghous
squation,

_—.—Agtual Gas fiow rate (w3/H1 .
A= Total surface ares of catalyst (as)

As apperent from the figure, the destruciicn ratic decreases Iinear{ly as AV tncreases.

can be expressed by the following equation.
naKi AV ¢ ki
where Ki = -4.190, K» = 125.57 at 250°C
Ko = -1.928, K3 = 116.21 at 300°C
Ki = ~1.526, K» = 111.24 at 360°C

total geometric surface srea are very iwportant

the destruction of PCDDs against AV. AV s defined by the {ollowiag
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Fig. 4, PCODs dostruction ratie sgainst AV
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Destruction of PDs hamloques

The destructions of each PODs homologue is shown in Figure 5.

It can be seen that in the area of the higher deatruction ratio, the ratios are at the same
level between homologues. In the area of the lower ratio, the ratio for T4CDD i8 low, so
that it lowers somewhat the TQO equivalents (TEQ) destruction ratlo as a result.

Here, the intermational TCDD equivalents factor (ITEF) was used as the equivalents factor.
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Fig.9. Osstruction of PCDDs homologue
ANCLUSIONS

We had conducted pilot plant experiments to confirm the reduction of PCDDs and PCDFs using a
catalytlic methcd between 250 and 350 degrees centigrade.

From the experiments it was found that a sufficiently high destruction ratio can be attained
even at & temperature 300-C or legs. It was also found that destruction ratios of 90% or
more, 99% or more at the maximum, can be realized by selecting the proper AV. The

destrctuion ratic {n} and AV have the close correlation which is defined by the following
aguation,

naKl AV + K2

This destruction method can be practised by equipping a catalyst reactor inside the exhaust
qas duct and it is simple and highly effective.

The destruction ratio's true concentration was about the same as the destruction ratio of
TH) (TXO equivalents).
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