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ARSTRACT

Thia study was onrried ont at the pilat nlapt wlach wac eguipsed o fabriz filzer
in order to confirm the removal efficiency of Dinxin. itDbhs und FCLFs can be removed
by the fabric filter. The removal efficicncy of PCDDs and ICOFs was 96.9 %X,

INTRODUCT [ON

It has recently been shown that fabric filters can remocve PCLD/PCDF from the flum
gas of municipal solid waste (MSW) incinerators. We nimed to substantiate the reeoval
efficiency of Dioxin and compared the efficiency of the fabrie filter (FF} with that of

an electrostatic precipitator (EP) using the same flue gas.

EXPERIMENTAL SECTION

The MSW incinerator, used eften in this experiment, 15 equipped with a semi-
continuous stolker und a water injection type incinerutor with 200 tons/day capacity arnd
EP for removal of fly ash.

The pilot plant is equipped with a gas cooling tower, a dry system and ¥F for
removal of fly ash and of hydrogen chloride (as showm in Figure 1}.

The pilot plant can deal with 2,800 mlN/h of 1lue gas diverted from the EP iplet.
The temperature of flue gas was about 270 degrees.

The flue gas samples were collected simultaneously ut the five sampling pointa :
at the incinerator outlet, inlet of the gas/air heat exchanger, EP inlet and ocutlet and
FF outlet. The fly ash was sampled at the conveyer of FP and FF.

For sampling of flue gas, a probe was inserted at the saapling points, according
to the authorized method by committee of research group of Dioxin in the Japan Waste

Reseach Foundation. Fly ash was sampled with a stainless trowel and stored in a g
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Figure 1| Schematic of the pilot plant

bottle.
PCDDPs and PCDFs were analyzed on all the samples by using the capillary column
GC/M5/SIM method.

RESULT and DISCUSSION

Table 1 and Figure 2-a) show the concentration of PCDDs in the flue gas samples.
The findings are as follows :
(1] As the gas cooled rapidly at the water injection chamber, the concentration
of PCDDs decreased.
{2) The concentration of PCDDs in flue gas increased from the gas/air heat
exchanger to the EP inlet.
(3) PCDDs were removed by FF.
{4) The concentration of 2,3,7,8 - T,‘CDD Toxic Equivalents {International) of
P.CDDS wags 0.3 nz/maN. (Detection limit was 0.06 - G.14 ng/maN.)
Table 2 and Figure 2-b) show the result of PCDFs analyzed in the flue gas
samples. The findings are as follows :
(1) PCDFs were removed by FF.
(2) The concentration of 2,3,7,8 - T4CDD Toxic Equivalents {Interpational) of
PCDFu was 0.2 ne/m’N. (Detection limit was 0.07 - 0.10 ng/m>N.)
Table 3,4 and Figure 3 show the concentration of PCDDs and PCDFs 1in EP ash and FF
ash, respeclively. It was found that the concentration of PCLDs and PCDFs in EP ash is
higher than that in FF ash.
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Table I I'CPDDs analysis of fluc gas

(uait @ agfén}

Teap. (C) T,CDD_ P.CDD__ H.CDD  W.E00  Q,CDD _ PCDDY

Outlet of 900 15 n,
incinerator

lulet of gas/alr 100 131 <,
heat exchanger

tnlet of EP 270 28.6 33
Dutlet of EP 270 21.5 18
Outlet of FF 160 2.67 0.

8 3.5 65.4 85.3  203.0

25 21.2 56.5 19.1 101,15

7 84.3 132 141 420.6

B 78.8 117 104 374.4

90 563  3.34  4.02 16.56

* 2,3,7,8 -~ T.CDD Toxic Equlvalents{inter

Tablo 2 PCDFs analysis of fluc gas,

national) : 0.3 ng/éN

Unit : ag/dn)
Temp.(C.)  T,COF__P,CDF__ W.CDF__ H,CDF__ O.GDF__ PCDFs

Inlat of EP 270 71.6 99.8 118 80.8 57.8  428.1
Outlet of IF 160 2.89 2.52 2,44 1.37 0.41 9.63¢

* 2,3,7,8 - T.CDD Toxic Cquivalents{international) : Q.2 ng/d¥
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Figure 2 The concontration of PCDDs
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Tebic 3 16DDs analysis of ash,

(Uit : ng/g)

T.CDD  P,COD_ 1i,CDD _ 1I,CDD  0.CDD  PCODs TEQ

Fi 6,52 11.% 20.6 28.6 13.8 80.82 0.341

re 65.5 150 326 634 328 1503.5 17.348
* TEQ @ 2,3,7,8 - T(CDD “oxic Lquivalents{international)

rable 4 PCDFs analysis of ash.

(Unit i ng/g)
T.CDF__ PsCDF _ HJCOF  H.CDF __O«CDF _ PCDFs TEQ
133 10.5 11.5 11.7 7.46 2,46 43.62 1.080
EP 96.0 197 264 243 140 940,0 22,277
* 7éQ ¢ 2,3,7,8 - T,CDD loxic Equivalents(International)
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FiKure 3 the corcentration of PCDDs and PCDFs in FF ash and EP ash

FCIDs conoentration 1s generally said to increase in the EP

srease rate of UDhdy

), Therefore, the

{IRuepps ) was uwsed to investigute whethor PCDDs were ftormed in

the e, The IRpepng was defined as

T4
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Tahle 5 The wrerease rate of PCODs.

o TaCBD__FaLhb  Hecph | CRD 0,030 bCDbs
FF 0.86 1.16 0,87 0.7 c.24 0.€7
L 3.06  6.3% 5.18  &.17 3.32 LB
Rpeppg = § Outlet cone. + Ash cone. ) / Intet cone.

Table & shows the result of this calculation., This finding shows that PCDDa

formed in the FP in this incinerator.

CONCLUSTON

These results lend to the following conclusion.

wern

{1) As the gas cooled rapidly at the water injection chamber, the concentration

of PCNDs decrease.

{2) PCNDs and PCDFa can be removed by fabric filters. The removal efficiency

of PCDDa and PCDFa was 96.9 X.
{3) PCDbs were formed in the EP.
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