0 8 NOV LI N 1 SODI UMt BASED DECHLORI NATI NG AGENT AND WASTE TREATMENT

EQUI PMENT BACKGROUND OF THE INVENTION 1. Field of the Invention Th g gﬂ
present invention relates to a nethod for renoving hydrogen chloride

a flue.gas. 2. Description of the Related Art A device for treating of a
flue gas containing hydrogen chloride is installed, for exanple, in a
waste treatnent equi pnment of subjecting waste to a incineration treatnent.
In this waste treatnent equi prment, a first dust collector and a second
dust collector are arranged in series, and after renoval of dust such as
conbustion fly ash contained in flue Tgas by the first dust collector, a
dechlorination of flue gas is carried out in the second dust collector. To
carry out dechlorinating in the second dust <collector, a dechlorinating

agent is added into fIu%dygﬁMJy;gyﬁadﬁ@yﬁﬁﬁgxgkfkﬁpaggﬁfector As a

dechl ori nati ng agent, a calciumbased dechlorinating agent such as cal ci um

hydroxide (Ca(OH) 2) has comeRiasadlrrg e dy omier oyed. Cal cium
hydroxi de, if added into flue gas, reacts with hydrogen chloride (HC1)

contained in the flue gas to generate residue of dechlorination containing
calcium9 8 NOV :2004 2 chloride (CaCl2), calciumoxide (Cao) and the I|ike.

However, phaERODNE Q;Fe(&.ggs_ﬂm.ﬂfoﬂechl orination is useful only in that
cal ciumchioride is applied as a snow nelting agent or

1. Field of the Invention
The present invention relates to a method for removing

hydrogen chloride from a flue gas.

2. Description of the Related Art

A dévice for treating of a flue gas containing hydrocgen
chloride is installed, for example, in a waste treatment
equipment of subjecting waste to a incineration treatment.
In this waste treatment equipment, a first dust collector
and a second dust collector are arranged in series, and
_after removal of dust such as combustion fly ash contained
in flue gas by the first dust collector, a dechlorination of
flue gas is carried out in the second dust collector.

To carry out dechlorinating in the second dust
collector, a dechlorinating agent is added into flue gas
before the second dust collector. As a dechlorinating agent,
a calcium-based dechlorinating agent such as calcium
hydroxide (Ca(OH),) has conventionally been mainly employed.
Calcium hydroxide, if added into flue gas, reacts with
hydrogen chloride (HC1l) contained in thé flue gas to

generate residue of dechlorination containing calcium



a noi sture absorbent, wth a narrow range of effective uses. Residue of
dechlorination is nostly solidified through a chemcal treatnment or with
cenent and di sposed of in reclamation. However, acquisition of redlfaftiiti@in
site is now becoming nore difficult. It is therefore proposed to use a
sodi um based dechlorinating agent such as sodi um hydrogencar bonat e

(sodi um bi car bonate: NaHCO3) or sodium carbonate (soda ash: Na2CO3) in

pl ace of the cal cium based dechlorinating agent. |In this case, when a
sodi um based dechlorinating agent is added into a flue gas, hydrogen
chloride contained in the flue gas becédmes sodi umchloride (NaC). Adding
water to residue of dechlorination dissolves sodiumchloride. Therefore,
wat er - sol ubl e constituents dissolved in water are diluted and di scharged,
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reclamation. However, acquisition of reclamation site is

now becoming more difficult.

It is therefore proposed to use a sodium-based

dechlorinating agent such as sodium hydrogencarbonate

(sodium bicarbonate: NaHCO,) or sodium carbonate (soda ash:

Na,C0;) in place of the calcium-based dechlorinating agent.

In this case, when a sodium-based dechlorinating agent is

added into a flue gas, hydrogen chloride contained in the

flue gas becomes sodium chloride (NaCl). Adding water to

residue of dechlorination dissolves sodium chloride.

Therefore, water-soluble constituents dissolved in water are

diluted and discharged, and only water-insoluble

constituents not dissolved in water are separated and can be

subjected to a combustion treatment in a melting furnace,

thus eliminating the necessity of disposal in reclamation.

When sodium hydrogencarbonate is adopted as a sodium-
based dechlorinating agent and sodium hydrogencarbonate has

a particle size larger than 30 um, powder particles never

coagulating together between them, and the agent is stable



dechl ori nati ng agent. However, when sodi um hydrogencarbonate is ground to a
particle size of 30 m or |ess, coagul ation of powder particles results in
a formof fibrous dust balls or stone- like lunps. Gound sodium .. .. .

hydr ogencar bonate has thus an wunstable condition as powder, thusﬂﬁﬁﬂqﬁ@his
I npossible to stably supply the sane to flue gas. To solve this defect, it
I's the usual practice to use an anti-caking agent. In the conventi onal

art, a hydrophobic anti-caking agent has been used as such an anti- caking
agent. A hydrophobi c anti-caki ng agent 2$ings about a remarkable
solidification inhibiting effect. SodiUnt Rydrogencarbonate added with a
hydr ophobi ¢ anti -caki ng agent has high flowability and fl oodability
property, and exhibits satisfactory stability as a powder. .However, when

a hydr ophall padér ¢akidieagents REOEH hyddySaeh 150 Hy€s Oﬂwiﬁgbgnate s
added into a flue gas as a dbchlorlnatlng agent, particles résulting from

reaction Wdritidvaropes thrgeidenaht v gal sbhaki 08 af vaedl g0 R M gpt 4

hydr ogencar bonate, viz residue of neutralization, and particles of the

anti - caki " eTHE NPdESgERt Enlg¥ eaa, Nsehtnhtowabi hsby thkeREf QL3S 1y
entrap inside a filter cToth attached in a second dust collector

conpri si ngediMorXad®ify adeRBUisi hbe' ap¥beprpatelcl ps 9bnépgidue of
neutralization or particles of the anti-cakling agent penhetrate into the

filter cl alerdhefe, | SodakRCHy&r8§8hRErbbRaHE §R8uhA 8B aC%EPESici@ Pressure
drop at the filter cloth and making it inpossible to continue operation.
It is diffdicdd tof B0 pm or less is used as a sodium-based

dechlorinating agent.

However, when sodium hydrégencarbonate is ground to a
particle size of 30 um or less, coagulation of powder
particles results in a form of fibrous dust balls or stone-
like lumps. Ground sodium hydrogencarbonate has thus an
unstable condition as powder, thus making is impossible to
stably supply the same to flue gas.

To solve this defect, it is the usual practice to use
an anti-caking agent. In the conventional art, a
hydrophobic anti-caking agent has been used as such an anti-
caking agent. A hydrophobic anti-caking agent brings about
a remarkable solidification inhibiting effect. Sodium
hydrogencarbonate added with a hydrophobic anti-caking agent
has high flowability and floodability property, and exhibits
satisfactory stability as a powder.

- However, when a hydrophobic anti-caking agent added
with sodium hydrogencarbonate is added into a flue gas as a

dechlorinating agent, particles resulting from reaction with

hydrogen chloride after calcination of sodium



recover from cloggi ng even by back washing of the bag filter by the use of
pul se air. Further, sone of particles produced fromreaction with hydrogen
chloride after calcination of sodium hydrogencarbonate, viz residud R}V 700
neutralization, having entrapped into the filter cloth and particles of
the anti- caking agent pass through the filter cloth, causing | eakage of
the dechl orinating agent and residue of neutralization. A doubl e-woven
glass cloth is usually used as a filter cloth. |In order to prevent |eakage
of the dechlorinating agent and residue of neutralization, it is necessary
to use a special filter cloth made by appl ying a Tefl on nenbrane coated to
the surface of the doubl e-woven glass cloth. If the nenbrane is damaged or
peel ed of f during use, however, a new problem of |eakage of chem cals from
this porthog is encountered. n 8 NU 2604 g An object of the present
i nvent i on'W§IC§ natSoc e i@ Hua P x%%%%?%%lﬁ?ﬁégﬂreaﬂﬁop or
| eakage in the filter cloth attached to the dust collector. SUMVARY OF THE
| NVENTI ONPESE 1CHESH Gp S mSoiGAKENG g el or SibHER dpfeth phawe efshigh
i nprovenent is_made for the sodi untbased dechjorjnatigg, agent _in the
present i AHEMERGA1%0r S0t i @AFINY AR oS DR eBL HERRI 82PRAL i ng
agent of the invention conprises a m xture of sodi um hydrogencarbonate and
a hydr ophPrt@chest ilne & iSes Ak MusSta P HRCERY FRIIRE BT 1R@poker oexanpley
nore, a di%perngjlity of less than 50, and g floodability index of |ess
than 90. @ bag filter. Wwhen particles of residue of neutralization

or particles of the anti-caking agent penetrate into the

filter cloth, there is caused clogging, resulting in an

excessive pressure drop at the filter cloth and making it

impossible to continue operation. It is difficult to

recover from clogging even by back washing of the bag filter

by the use of pulse air.

Further, some of particles produced from reaction with

hydrogen chloride after calcination of sodium

hydrogencarbonate, viz residue of neutralization, having

entrapped into the filter cloth and particles of the anti-

caking agent pass through the filter cloth, causing leakage

of the dechlorinating agent and residue of neutralization.

A double-woven glass cloth is usually used as a filter cloth.

In order to prevent leakage of the dechlorinating agent and
residue of neutralization, it is necessary to use a special
filter cloth made by applying a Teflon membrane coated to
the surface of the double-woven glass cloth. If the
membrane is damaged or peeled off during use, however, a new
problem of leakage of chemicals from this portion is

encountered.



According to the sodi umbased dechlorinating agent having the
above-nentioned configuration, in which the hydrophilic anti-caking agent
has a slight cohesion, flowability of sodi um hydrogencarbonate pag%iﬁI3€
and the anti-caking agent becomes sl uggi sh: sodi um hydrogencar bon SV 704
particles or anti-caking agent particles never cone in the filter cloth,
and forma stable filtration layer on the surface of the filter cloth. It
i s consequently possible to prevent occurrence of an excess pressure drop
in the filter cloth, and occurrence of Ieakage fromthe filter cloth.

Physi cal properties were neasured usimg 5a “powder tester Moddel PT-D nade by
Hosokawa M cron Corporation. 0 8 NGV 2004 6 The neasurenent of the angle of
repose is carried out, by causing a powdery sanple to pass t hrough a

screen having pa g% gf°£he8§ ggbﬂ@diﬁvgﬁ%ﬁoﬂpqg'%% %% fm while

vibrating the scree ent| roppi ng the sieved sa ron1a funnel

h 1 f 80
m as Zﬁ%ﬁ?‘-’#&&é@ %‘?%%%éc% AW e P M%%ae § RIS, %t ne
powder an?liggr Eg ﬁog% %z %m%‘ﬁﬁg%sd%fﬂgﬂﬂ&i val ue according as

flowabi liTy IS h|g |ng amount of powder 1s nmeasured until the
angl e of repose becones substantlally stabilized. The floodability index
value is a criterion for nunerically evaluating the flood property. The
floodabllstMAhngg YalkeU§ v ded, by determining indices from Tables 5
and 6 from neasure ues o owabi lity index value, angle of fall,

angl e of d'ffef@fc€h@nﬂugb69%r6Ebgbﬁ5¥nga§h@ ¥&#o¥ementioned problems,
improvement is made for the sodium-based dechlorinating
agent in the present invention. More particularly, the
sodium-based dechlorinating agent of the invention comprises
a mixture of sodium hydrogencarbonate and a hydrophilic
anti-caking agent, and has an angle of repose of 40° or more,
a dispersibility of less than 50, and a floodability index
of less than 90.

According to the sodium-based dechlorinating agent
having the above-mentioned configuration, in which the
hydrophilic anti-caking agent has a slight cohesion,
flowability of sodium hydrogencarbonate particles and the
anti-caking agent becomes sluggish: sodium hydrogencarbonate
particles or anti-caking agent particles never come. in the
filter cloth, and form a stable filtration layer on the
surface of the filter cloth. It is consequently possible to
prevent occurrence of an excess pressure drop in the filter
cloth, and occurrence of leakage from the filter cloth.

Physical properties were measured using a powder tester

Model PT-D made by Hosokawa Micron Corporation.



avai | abl e by summ ng up these indices: a |arger value corresponds to a

hi gher floodability property. The definitions of the individual p”M?Nﬂthﬁ
properties will now be described. The flowability index value is '
determned by simlarly determ ning indices fromneasured val ues of angle
of repose, conpressibility, angle of spatula and uniformty coefficient,
and expressed in a value obtained by summ ng up these values of indices.
The angl e of repose is determined by the above-nentioned nmethod. U 8 NOV
2064 7 The conpressibility is defined as: f(Packed bul k density) - (Aerated
bul k density))/ (Packed bul k density) % ¥00 The aerated bul k density is
determ ned, by causing a powdery sanple to pass through a screen having a
dianeter of 80 mm and a nesh opening of 710 pmwhile vibrating the sane,
and filling aQﬁontainer having an |nner voI%ne of 10Q cm just. with the
powder under BeleAgUI EMERL s REcfRndBIdE Phe FOPOREAS sk & oul k
density i detern1ned by causing a contalner ontalnlng powder to tap at a
pace of 1%15 FQB§11“8r Qob’éirqré’dsgfm grlrbef’SlfrqIfﬁfQHE
correspondlﬁg a vqu of 100, cnB. The an Ie of %gaiula |s det erm ned
by keepi ng ?fﬂf&ﬁtraﬂy %@tﬂdaarr&lfé; fopgen 120 x 22
mm and nea urin i nclination an of . the S|de surface of t he, powder
accunul at 8¢ Fﬁ@ﬁg tﬁ?héQﬁ%qmarﬁqﬂlﬂéiéiﬁ|4F9Ppﬁq9t the QiRied i SAMBER s

di stribution obt i ned_from articl ze distribution neasured by sieve
anal ysi s, T58Ma 3, A8, e&b@@lﬂéﬁp %ﬁ 160’ mm onto & horizontal

table having a diameter of 80 mm, as an angle formed between
a generating line of a cone formed by the powder and the
horizontal plane, and takes a smaller value according as
flowability is higher. The falling amount of powder is
measured until the angle of reposé becomes substantially
stabilized.

The floodability index value is a criterion for
numerically evaluating the flood property. The floodability
index value is defined, by determining indices from Tables 5
and 6 from measured values of flowability index value, angle
of fall, angle of difference and dispersibility, as a value
available by summing up these indices: a larger value
corresponds to a higher floodability property. The
definitions of the individual physical properties will now
be described. The flowability index value is determined by
similarly determining indices from measured values of angle
of repose, compressibility, angle of spatula and uniformity
coefficient, and expressed in a value obtained by summing up
these values of indices. The angle of repose is determined

by the above-mentioned method.



the particle dianmeter at 60% of cunul ati ve undersize distribution by the
particle dianmeter at 10% cumul ative undersize distribution. The particle
size distribution is determned by any of various nethods such as_th

sieve analysis and the laser diffraction scattering nethod, in régﬁﬁﬁgg‘
to the particle size of the powder to be neasured 0 8 NOV 2004 8 and the

| i ke. Val ues neasured by the laser diffraction scattering nethod are
adopted in the invention, using a "Mcrotrack FRA9220" nade by N kki so
Co., Ltd. for neasurement. The angle of fall is determ ned by applying a
constant inpact force three tines wi th ’a-shocker annexed to the measuri ng
i nstrunent to the cone of powder forned for the purpose of neasuring the
angl e of repose, and neasuring the inclination angle of a cone forned as a

resul t of faIIThghgoﬁnggS?Biq& ge&%n & fisicEtHy.mM ned as a value obtained
by subtracting the value of angle o all fromthe value of angle of

repose. Tit@gﬁghqtggr%lgi}é idohd i peteriidiest &y m%ﬁp% asi'l&ugb{ powder sanpl e

froma he t of 61 cmat a stroke onto a wat ng a di anmeter of

10 cm installega @ikl bgx GBRASALS)SkI§o@own, as a percentage of the mass
of the powder “"sanple scattering outside the watch glass relative to the

total masgpef a%h’:%lt%ﬁﬁlﬂygﬁfk RIS 5 | fot dnpayEle) ﬁ%ﬁ}ﬁ ?%?ﬁ%%gle%ﬂ S

val ue has gener al scatteri-ng property and

hydr ogencarppnat %05?%%0' tﬁﬁ%‘ﬁrﬁbé YodYadh ndPily PAiidméeerl 8FEEE MM Lhin a

range of from2 pmto 30 pm th
and a mesh opening of 710 um while vibrating the same, and
filling a container having an inner volume of 100 cm’ just
with the powder under screen, as a measured mass of the
powder. The packed bulk density is determined by causing a
container containing powder to tap at a pace of 180 taps for
a period of 180 seconds, and measuring the mass
corresponding to a volume of 100 cm’. The angle of spatula
is determined by keeping horizontally a spatula made of a
metal having a size 120 x 22 mm, and measuring the
inclination angle of the side surface of the powder
accumulated thereon.

The uniformity is defined, in the cumulative mass
distribution obtained from a particle size distribution
measured by sieve analysis, as a value obtained by dividing
the particle diameter at 60% of cumulative undersize
distribution by the particle diameter at 10% cumulative
undersize distribution. The particle size distribution is
determined by any of various methods such as the sieve

analysis and the laser diffraction scattering method, in

response to the particle size of the powder to be measured



the nean particle dianeter larger than 30 ~tm reaction between the
sodi um based dechl ori nati ng agent and hydrogen chloride may becone
insufficient. Wth the nmean particle 0 P NRV 20(?4 9 dianeter snall Mpa m
2 im on the other hand, nuch tinme and |abor may be required for grin

In order to achieve a sufficient reaction of the sodi um based
dechlorinating agent, a nean particle dianeter suffices to be within a
range of from2 mto 30 m a nmean particle dianmeter within a range of
from2 pmto 10 mgives a higher reaction, and is therefore nore
recomrendabl e. Applicable anti-caking ag&nts generally include silica,
magnesi um st earate, cal cium stearate and nmagnesi um carbonate. The
hydrophilic anti-caking agent in the invention should preferably conprise

silica an er m xed

dechl ori ngatl nqﬂg {ﬁ% %P l’aﬁﬁ)dﬁa%‘?r# rh% h?‘ehéo'i ée]i’A 3ﬁﬁﬂﬁ?b+ggs t han
0.1%is |ns f|c4ent t gta n a -cak£ ge % Si nce .t

hydrophilic Lﬁ1?r%ﬂﬂuWE£E@ n?r?s aﬂBgFabFB H mépg éOHHgHSlBﬁeﬁdlng ratio
of agent r.equi.r I for trea r.esi due of
dech?orin 1¥%e]ﬁéﬁ$%%ﬂ? |cma ﬁtpyagﬁkﬁﬁsgggﬂf sﬁ%ag 9 e preferably
be m xed therefore in the total mass of the dechlorinating agent in an
amount  WtHH ¥ HNye of from0.1%to 5% Further, a nean particle

2 range of {1 GAeh TOL f{’ﬁ"ﬁ LB Y b ?Jr%ﬁéﬁ%?ﬁa%{a?gnﬂéﬂis”
10,2, 10" & {GRMANKARLE SNE k- B DT ek ol Lnb8xB! anh8RRY §8' kpeeasy 1o

achi eve a
measuring instrument to the cone of powder formed for the

purpose of measuring the angle of repose, and measuring the
inclination angle of a cone formed as a result of fall.

The angle of difference is determined as a value
obtained by subtracting the value of angle of fall from the
value of angle of repose.

The dispersibility is determined by dropping 10 g
powder sample from a height of 61 cm at a stroke onto a
watch glass having a diameter of 10 c¢m installed with the
concave side down, as a percentage of the mass of the powder
sample scattering outside the watch glass relative to the
total mass of the dropped powder sample. A powder sample
higher in this value has generally high scattering property
and floodability.

Sodium hydrogencarbonate should preferably have a mean
particle diameter within a range of from 2 um to 30 pm. With
the mean particle diameter larger than 30 um, reaction
between the sodium-based dechlorinating agent and hydrogen

chloride may become insufficient. With the mean particle



1U 8 NOV AN - 10 snaller than 0.001 pin industrially at a low cost. A
nmean particle dianeter larger than 1 [Lmresults in a smaller effecb of
anti-caking. It should therefore be nore preferably within a range o B A 0
0.001 pmto 0.1 pm The waste treatnent equi pnent of the present invention
conprises a pyrolytic reactor which causes pyrolysis of waste to generate
pyrol ytic gases and pyrolytic residue mainly conprising non-volatile
constituents; separately nmeans for separating the pyrolytic residue into
conbusti bl e constituents and inconmbusti bl e constituents; a conmbustion
melting furnace to which the pyrol ytic-gases and the conbustible
constituents are fed, and which causes conbustion thereof and di scharges
nolten slag and flue gases; first flue gas treating neans for renoving
dust from_the flue gases; second flue gas treating neans dechlorinating
the flue GHAIRCH§HHERHEIEY rbhan| daumasont that PhBerehaBdbymughi #gme and
dechlorinating agent; a separator which separates water-insoluble

const i t uert@PHotMay 2| veguired W@ rg¥ipdingG - agteEeden| te i anhtevieadni ng
the residue of dechlorination dissolved therein by adding water to the
resi due ofSWeliflinhareasnt yemephit bl byod hemsbeasrd dpoblgaidnatisgt kggnteans;
a pH nodi fier which adjusts pH of the remaining aqueous sol ution after
separ at i ot BREAThPIEREF1e dianetre sohEireschosPywihbineparange, odnd at

| east anot her one dioxin renmoving unit which renoves dioxin and 0 F NOV
7004 - 11 THO 3 iR %9 off tHer raJicRR RATEECKE odiameter WahBiat adrBpgdehe

of from 2 pm to 10 pum gives a higher reaction, and is
therefore more recommendable. |

Applicable anti-caking agents generally include silica,
magnesium stearate, calcium stearate and magnesium carbonate.

The hydrophilic anti-caking agent in the invention
should preferably comprise silica and should preferably be
mixed in the total mass of the dechlorinating agent in an
amount of 0.1% or more. An amount less than 0.1% is
insufficient to obtain an anti-caking effect. Since the
hydrophilic anti-caking agent is insoluble in water, a high
blending ratio of agent would require much time and labor
for treating residue of dechlorination. The hydrophilic
anti-caking agent should more preferably be mixed therefore
in the total mass of the dechlorinating agent in an amount
within a range of from 0.1% to 5%.

Further, a mean particle diameter of the hydrophilic
anti-caking agent should preferably be within a range of
from 0.001 pum to 1 um. While a smaller particle diameter
leads to a more remarkable anti-caking effect, it is not

technically easy to achieve a powder of a particle diameter



second flue gas treating neans and/or fromthe aqueous solution of which
pH has been adjusted by the pH nodifier; wherein a sodi um based
dechlorinating agent is added to the second flue gas treating nmean z Aﬁ .
descri bed above, a dioxin renmoving unit for renoving dioxin and t%i p% @
fromthe aqueous solution of which pH has been adjusted by the pH nodifier
may be installed as a dioxin renoving unit. In place of this dioxin
renoving unit for renoving dioxin fromthe aqueous sol ution of which pH
has been adjusted, a dioxin renoving unit for renoving dioxin and the |ike
fromresi due of dechlorination generated? by the second flue gas treating
means nmay be provided. When the dioxin renoving unit for renoving dioxin
and the like fromresidue of dechlorination generated by the second flue

??EXF n and ira o v RO ot e os b B BEY P Bt A AP 1 ne
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7094 - 12 _ a ‘nixer Tor Xi g S0 gencarbondté and the
Eigigggh&fbgﬂ? g%gﬁ%e%%%o%%m e di%‘%ﬁﬁﬁ%s@f&aﬁ#%%e sziérg‘?\%jr%% gas
treating %Eﬁ&&fékétgapyrolytic reactor which causes pyrolysis of |
waste to generate pyrolytic gases and pyrolytic residue
mainly comprising non-volatile constituents; separately
means for separating the pyrolytic residue into combustible
constituents and incombustible constituents; a combustion
melting furnace to which the pyrolytic gases and the
combustible constituents are fed, and which causes
combustion thereof and discharges molten slag and flue
gases; first flue gas treating means for removing dust from
the flue gases; second flue gas treating means
dechlorinating the flue gases from the first flue gas
treating means by adding a dechlorinating agent; a separator
which séparates water-insoluble constituents not dissolved
in water from an aqueous solution containing the residue of
dechlorination dissolved therein by adding water to the
residue of dechlorination generated by the second flue gas
treating means; a pH modifier which adjusts pH of the
remaining aqueous solution after separation by the water-
insoluble constituents by the separator; and at least

another one dioxin removing unit which removes dioxin and




aforenenti oned waste treatnent equipnent. A mercury renoving unit for
removing nercury fromthe aqueous solution of which pH has been adjusted
by the pH nodifier may be added in the downstream of the pH no mp
the aforenentioned waste treatnent equipnent. The flue gas dechl orinating
met hod of the invention conprises the step of adding the above-nentioned
sodi um based dechlorinating agent into the flue gases to cause hydrogen
chloride contained in the flue gases to react with the sodi um based

dechl orinati ng agent to renove the sane Further, the flue gas

dechl orinating nethod of the inventi®n %onprises t he steps of causing
hydr ogen chloride contained in the flue gas to react with the sodi um based
dechl orinating agent to renmove the same as residue of dechlorination,

removi ng @h@x'l&k%“‘irbﬂleth'ekg‘é‘sﬁﬁﬁéf&ﬁf de&es 1946 Rft dsie &Eéﬁ@éé@%{t@ﬁ@,

di ssol ving the residue of | orination by adding water, separdting

wat er -i ns laleU eous
gkbhe faQRSyakuel it Of &lﬁf&o\@md} Vet iR iﬁ@@@ﬂba@@

solution in which thé resi rination is disso

adj ust i ngsB@fichh® £ GRaIcH g@; AL Yors Ul sHEABF L hé fxﬁ’édi)f‘l@f the
wat er -i nsol ubl e constituent MIv2004 = 13 I'n the above-nenti ohed fl ue

gas dechl ghieRatinng E%Hﬁﬁﬂl-ba@'éa?('dé&ﬂ%ﬂl%ﬂlﬂg Eﬁ{énﬁf W4 Yadge®Ved Ry be
renoved again after pH adjustnment. BRI EF DES | ON OF THE DRAW NGS Fi g.

1 is a sygeedhd FduadTgals! ¥3idaatindg ratbodi ment  of the apparatus capabl e
of carrying out dechldrinating by neans of a sodi um based dechl ori nating
agent of the pags@abcribed above, a dioxin removing unit for removing
dioxin and the like from the aqueous solution of which pH
has been adjusted by the pH modifier may be installed as a
dioxin removing unit. In place of this dioxin removing unit
for removing dioxin from the agqueous solution of which pH
has been adjusted, a dioxin removing unit for removing
dioxin and the like from residue of dechlorination generated
by the second flue gas treating means may be provided. When
the dioxin removing unit for removing dioxin and the like
from residue of dechlorination generated by the second flue
gas treating means is provided, this dioxin removing unit
can remove dioxin and the like almost totally, but in order
to remove dioxin and the like not removed, a second dioxin
removing unit may be provided in the downstream of the pH
modifier.
It is possible to remove mercury from the aqueous
solution remaining after separation of water-insoluble
constituents by the use of a chelating resin or a chelating

agent (hereinafter collectively referred to as "chelating

substance").



invention; Fig. 2 is a systemdiagramillustrating another enbodi nent of
t he apparatus capable of carrying out dechlorinating by neans of a
sodi um based dechl ori nati ng agent of the invention; Fig. 3 is a system
diagramillustrating still another enbodi ment of the apparatus caqﬁp@ﬁ.aﬁk
carrying out dechlorinating by neans of a sodi um based dechl ori natin |
agent of the invention; Fig. 4 is a systemdiagramillustrating further
anot her enbodi ment of the apparatus capabl e of carrying out

dechl orinating by neans of a sodi um based dechlorinating agent of the
invention; Fig. 5is a systen1diagranriﬂﬁu§trating anot her enbodi nent of
t he apparatus capable of carrying out dechlorinating by neans of a
sodi um based dechl ori nati ng agent of the invention; and 0 8 NOV 21104 - 14

Fig. 6 is a sy j.agr ' t ) t ' t as
further anot he?ﬂ%dlﬁmﬁ{m%#é#ﬁfeéﬁi%%t \é!;?a%uE% l‘i %ir?%@\lh%%gyfh HI‘QQREFERRED

EVMBCDI MENE3,g ﬁ@qﬁ%ﬁiﬁctaﬁt%ségmfngiQgsﬂki,oangj ol gRaWdee sdgscribed

with reference to aw ngs. Fi a“system di agram of "an appar at us

capabl e Ofc_{r.miiﬂg, %@ﬁmdﬁgakegéﬂeékﬂsnagenﬁag_sbef 2o9adiedmibaged

dechl ori nati ng agent by the”appFication of the invehtion. This enbodi nent

gggfegﬁgh%ﬁa@ﬁt ie&ggésﬂ%ts obchhg knyeNGhencrbatihg feahkoihnating of a flue
aforementioned waste treatment equipment. A mercury
removing unit for removing mercury from the aqueous solution
of which pE has been adjusted by the pH modifier may be
added in the downstream of the pH modifier in the
aforementioned waste treatment equipment.

The flue gas dechlorinating method of the invention
comprises the step of adding the above-mentioned sodium-
based dechlorinating agent into the flue gases to cause
hydrogen chloride contained in the flue gases to react with
the sodium-based dechlorinating agent to remove the same.

Further, the flue gas dechlorinating method of the
invention comprises the steps of causing hydrogen chloride
contained in the flue gas to react with the sodium-based
dechlorinating agent to remove the same as residue of
dechlorination, removing dioxin and the like from the
residue of dechlorination, then, dissolving the residue of
dechlorination by adding water, separating water-insoluble
constituents not dissolved in water from an aqueous solution
in which the residue of dechlorination is dissolved, and

adjusting pH of the remaining aqueous solution after

separation of the water-insoluble constituents.



produced upon treating flue. As shown in Fig. 1, the flue gas

dechl orinating apparatus conprises a first dust «collector 14 serving as
first flue gas treating neans and a second dust collector 16 serV| @ﬁ i
second flue gas treating neans for two-stage dust collection. The f “u d@@
G5 produced upon treating waste is sent to the first dust collector 14.

The first dust collector 14 renoves dust (incineration fly ash) fl from
the flue gas G5. The flue gas G6 fron1mhich dust fl has been renoved is
sent to the second dust collector At this point, the sodium based
dechl orinati ng agent g of the |nvent|on1|s added into the flow channel in
the upstream of the second dust coIIector 16. Because dust fl has
previously been renoved a 8 INOV MR - in the first dust collector 14,

residue of dechiprima@tdmuy éoméRPPyRES | f'l&@e%§§C@@éihﬂ§§ln§9£hﬁCh@i:héﬁ
contains alnost no dust fl. As a result e resi due of orlnatlon h

can easilgidbeen 811!1(&p@ﬁédlQf(eaﬁoﬁoE’_ﬁﬂ?dr%bbeﬂhﬂaﬁaﬁé YehBvad Hqadle dust
col l ector. The sodi um based dechl orinating agent g conprises a xture of

sodi um hyds pgencgit baaabtkefEL um bi carbonate:  NaHCG3) and a hydrophilic
anti-caki ng agent. Sodi um hydrogencar bonate should be ground to a nean

particle dianeter within a range of from2 mto 30 lint, or preferably,
from2 mto 10 m and mixed with a silica-based hydrophilic anti - caki ng

agent in aprEEPUMtSORIPTIONESP FuE pDRAWLRGSOr preferably within a range of
fromO0.1 mass %to 5 mass % A nean particle dianmeter of the hydrophilic
anti- caking agey. shoid ch hey st éhi didgraf0El DistF 901 0g 084 eMbbaikent
of the apparatus capable of carrying out dechlorinating by
means of a sodium-based dechlorinating agent of the present
invention;

Fig. 2 is a system diagram illustrating another
embodiment of the apparatus capable of carrying out
dechlorinating by means of a sodium-based dechlorinating
agent of the invention;

Fig. 3 is a system diagram illustrating still another
embodiment of the apparatus capable of carrying out
dechlorinating by means of a sodium-based dechlorinating
agent of the invention;

Fig. 4 is a system diagram illustrating further another
embodiment of the apparatus capable of carrying out
dechlorinating by means of a sodium-based dechlorinating
agent of the invention;

Fig. 5 is a system diagram illustrating another
embodiment of the apparatus capable of carrying out

dechlorinating by means of a sodium-based dechlorinating

agent of the invention; and



m or preferably, fromO0.001 mto 0.1 m Applicable hydrophilic
anti-caking agents include, for exanple, hydrophilic funed silica nmade by
Tokuyama Corporation. Wen sodi um hydrogencarbonate particles are) gigurid
to a particle dianmeter within a range of from2 mto 30 m the reaction
reaches fromthe particle surface to the inside, and the fine particle

di aneter ensure a good adhesion to the filter <cloth and a satisfactory
utilization efficiency. Wen the flue gas contains sulfur oxides, the
sodi um based dechlorinating agent g serves as a desul furizer, thus making
9 R NOV 2004 - 16 it possible to accoi % Sh desul furization in the second
dust collector 16, sinultaneously with dechlorinating. Upon adding the
sodi um based dechl orinating agent g, sodiumchloride (NaCl) produced from

reaction with hdyogens chlgrdden (dddraripinedrapifbeafiygegas is
di scharged as residue of dechlorination fromthe second dust collector 16.

The dechl arjdwtmsh £ | egy Qﬁsﬁe@z hs ghpehargsfothew @mﬁbﬁcﬂﬁeﬁ@ S theCl eaned

gas. The residue of dechlorination h renmoved in the secon ust coIIector
16 is, on fifkeemiiwy. hand, added with water i and dissolved in a dissolving
tank 22, further sent to a relay tank 24, and stored as an aqueous
solution j. Wien water i is added, water-soluble constituents in the

resi due of dechlorination h are dissolved in water, but water- insoluble

constit uenissdrEFEIMOtOFi B80! YREFERRIB! £HpoBMMENTEMRI N as suspended

substance in the aqueous solution. Then, the produced aqueous solution j is

sent to a Sepmm?eﬁlﬁs)roﬁaﬂ?é%fé&bﬁtlcih@énﬁid)ﬁr@ilpnnoﬂnﬂet he
described with reference to the drawings.

Fig. 1 is a system diagram of an apparatus capable of
carrying out dechlorinating by means of a sodium-based
dechlorinating agent by the application of the invention.
This embodiment represents an application of the invention
to the dechlorinating of a flue gas, such as a flue gas G5
produced upon treating flue. &As shown in Fig. 1, the flue
gas dechlorinating apparatus comprises a first dust
collector 14 serving as first flue gas treating means and a
second dust collector 16 serving as second flue gas treating
means for two-stage dust collection.

The flue gas G5 produced upon treating waste is sent to
the first dust collector 14. The first dust collector 14
removes dust (incineration fly ash) fl from the flue gas G5.
The flue gas G6 from which dust f1 has been removed is sent
to the second dust collector 16. At this point, the sodium-
based dechlorinating agent g of the invention is added into

the flow channel in the upstream of the second dust

collector 16. Because dust fl has previously been removed



wat er -i nsol ubl e constituents k form ng the suspension are separated from

t he aqueous solution. The separated water- insoluble constituents k are

returned to a pyrolytic reactor not shown, as described |ater, aqﬁrémnﬁmgy
[

di scharged to outside the systemthrough conversion into nolten sla
conbustion nelting furnace. At this point, dioxin and the |ike contained
In the water-insoluble constituents k are 0 8 NOV 2004 - 17 conpletely
renoved by deconposition in the conbustion nelting furnace. The aqueous
solution 1 remaining after separation of the water-insoluble constituents
k contains water-soluble constituents, land sent to the next process, the
pH adjusting tank 28 for pH adjustnent. A pH adjusting agent, an acidic
substance such as hydrochloric acid (HCl) is added to neutralize the

unt eact ed geoffors Akt Ngu80ens J6aB0L VEL, | Pes 1BLE! of FUELRTE  10RLA gnd the

i ke sent to XIn renoving unit are renoved removing di oxin

and the  |idgyddiei ACthyaledofhangoal afFOLObEORs TELRY AL LeABKNg, di oxin

and the i y causi ng the aqueous so on to pass rough an acti vat ed

char coal  RARkeds Pod o J i e I he QUG JF% selas i pn gy

obt ai ned by renoving dioxin r ove-nment1 oned renalning aqueous

sol ution 'edﬁéilf%%?oélgsdﬁom tSf‘Q%ggF%ﬁn@Q%eﬁ.‘lw%htEﬁétS >s,14,3"'3\%a§'i-.hma From

anong t he abov er-s onstituents, on € aqueous

sol ution GO i s @i S§PI ¥eFop0di um sal ts such as sodiumchloride is

di scharged to the sea, rivers and sewerage disposal plant after pH

adj ustwent . | N HePWdl1dllbasid HicRY At Mg Behe g EORYE D0l X1 1 and
mixture of sodium hydrogencarbonate (sodium bicarbonate:
NaHCO,) and a hydrophilic anti-caking agent. Sodium
hydrogencarbonate should be ground to a mean particle
diameter within a range of from 2 um to 30 pm, or preferably,
from 2 pm to 10 um, and mixed with a silica-based
hydrophilic anti-caking agent in an amount of 0.1 mass % or
more, or preferably within a range of from 0.1 mass % to 5
mass %¥. A mean particle diameter of the hydrophilic anti-
caking agent should be within a range of from 0.001 pum to 1
um, or preferably, from 0.001 wm to 0.1 um. Applicable
hydrophilic anti-caking agents include, for example,
hydrophilic fumed silica made by Tokuyama Corporation. When
sodium hydrogencarbonate particles are ground to a particle
diameter within a range of from 2 um to 30 um, the reaction
reaches from the particle surface to the inside, and the
fine particle diameter ensure a good adhesion to the filter
cloth and a satisfactory utilization efficiency. When the

flue gas contains sulfur oxides, the sodium-based

dechlorinating agent g serves as a desulfurizer, thus making



t he aqueous solution 1 after separation of the water- insoluble
constituents is sinpler in equipnent and |lower in cost than pyrolytic.
Wiile, in Fig. 1, in order to renove dioxin and the 'U 8 NOV 2004 . @ﬁ |

| i ke contained in the aqueous solution 1 remaining fromthe sepa#g% @&,
the dioxin renmoving unit 32 is provided in the downstream of the pH
adjusting tank 28, it is also possible to previously renove dioxin and the
| i ke contained in the residue of dechlorination h. Mre specifically, as
shown in Fig. 2, the dioxin rennving_ug't_BZa i s arranged between the
second dust collector 16 and the dissolVving tank 22 so that dioxin and the
| i ke contained in the residue of dechlorination h are renoved before the
resi due of dechlorination h fromthe second dust collector 16 are

di ssol ved;j knpebebleArBpl heabm®1disoxidesaniu igiuinit 3Pahé nodasied dest
exanpl e, a heating dechlorination unit. Wth the configuration as descri bed

above, di gyineatdr 1lBg kiik@ladaeduBIst WidH Yeciimieichdtom & he resi due of
dechl orinati on discharged fromthe dioxin renmoving unit 32a. Al npost no

di oxin or the tp&g h8dingreher eoagimabaged dethledlinatinghegaiterg, nsol uble
constituents k,” but also”in the renaining agueous solution 1. Further, the

confi gur agbaRu@s chlowiden (Na@1 )3 grvadeed atam etkadtiomiwith Neydir oxén
renoving unit 32 is arranged in the downstream of the pH adjusting tank
28, and thR1direxien (ECANDoM diftidd 347 titfe ATANgREh hid whistlidege@cand dust

collector 16 and the dissolving tank 22. That is, dioxin and the |Iike can
be al nost rkglibyer efodedhly riiteitdicixifrom the second dust collector 16.

The dechlorinated flue gas G7 is discharged from a stack 20

as a cleaned gas.

The résidue of dechlorination h removed in the second
dust collector 16 is, on the other hand, added with water i
and dissolved in a dissolving tank 22, further sent to a
relay tank 24, and stored as an aqueous solution j. When
water i is added, water-soluble constituents in the residue
of dechlorination h are dissolved in water, but water-
insoluble constituents k are not dissolved in water, and
remain as suspended substance in the agueous solutlon.

Then, the produced agqueous solution j is sent to a
separator 26 for separation such as filtration, and the
water-insoluble constituents k forming the suspension are
separated from the aqueous solution. The separated water-
insoluble constituents k are returned to a py;olytic reactor
not shown, as described later, and finally discharged to
outside the system through conversion into molten slag in a

combustion melting furnace. At this point, dioxin and the

like contained in the water-insoluble constituents k are



renoving unit 32a. If there occurs a problemof dioxin and 0 8 NOV 2004 -
19 the like remaining after renoval, the~ dioxin renoving unit 32
conpletely renoves dioxin and the |ike after pH adjustnment. The g V260
configuration as shown in Fig. 4 nmay al so be adopted, in which a %ﬂ& ? 55
and a grinder 18 are provided as neans to grind sodi um hydrogencarbonate
and m x the hydrophilic anti-caking agent. In general, because sodi um
hydrogencarbonate gl has a mean particle dianmeter within a range of from
50 Kmto 270 pm the process conprises the steps of adding hydrophilic
silica having a nmean particle dianeter IMithin a range of from0.001 pmto
1 pmas the bydrophilic anti-caking agent g2 in an anount of 0.1 nass to
sodi um hydr ogencar bonate gl, nixing sodi um hydrogencarbonate gl and the

hyd hi | 5 . | t
e t 6% nean&"%af‘%@‘?@@dbg EPnpogiPLSR 1a0endl LBHLAGLLBE TEOU T TG
in the ard éﬂd%Jgi (ﬁéﬁg generatlng t he sodi um based dechlorinating agent

g. This soO d%1or|nat|ng agent g is added to the flue gas &
from whi ch dus een & The
sodi um hydrogéﬁ%ar né?l j?%hn &x&tE%ééﬁﬁﬁéé' e d a éégﬁ%ﬁéhlé a
range of fhQ u?ar&l,@t ebSSSé‘E?_tuégtgakt&8£€a§:g§ h%erf L ER§yphgact s
fromthe par e surt ace i ASTdé esion property to

the 111 tel Gt Lot e A9 Lhbt oty Qegskerﬁrb&esgsume phahlaShact agy

utilization e |C|ency
tank 28 for pH adjustment. A pH adjusting agent, an acidic

substance such as hydrochloric acid (HCl) is added to
neutralize the unreacted dechlorinating agent dissolved in
water. Further, dioxin and the like sent to the dioxin
removing unit 32 are removed. For removing dioxin and the
like, the activated charcoal adsorption method of removing
dioxin and the like by causing the aqueous solution to pass
through an activated charcoal packed bed or the like is
applied. The agueous solution 1 obtained by removing dioxin
from the above-mentioned remaining agueous solution 1 is
stored in a waste water tank 34 as treated water m. From
among the above-mentioned water-soluble constituents, only
the aqueous solution containing dissolved sodium salts such
as sodium chloride is discharged to the sea, rivers and
sewerage disposal plant after pH adjustment. In view of the
slight content of dioxin, removing dioxin and the like from
the agueous solution 1 after separation of the water-
insoluble constituents is simpler in equipment and lower in
cost than pyrolytic.

While, in Fig. 1, in order to remove dioxin and the



In the configuration shown in Fig. 4, in which the dioxin renoving unit 32
is arranged in the downstreamof the pH adjusting tank 28, the dioxin
renoving unit 32a may be arranged between the second dust col | ectdriliellénd
the dissolving tank 22, as in the configuration shown in Fig. 2. Further,
as in the configuration shown in Fig. 3, the dioxin renoving unit 32 may
be arranged in the downstream of the pH adjusting tank 28, and the dioxin
renoving unit 32 may be arranged between the second dust collector 16 and
the dissolving tank 22. It is also posiéble, as shown in Fig. 5 to
arrange a nercury renoving unit 30 bEtween the pH adjusting tank 28 and
the dioxin renoving unit 32 for the purpose of renoving nercury contained
in the remai ni ng aqueous solution 1 from the separator 26. Wth such a

configuralijge cHRAGEIMed &ady dRiddus Iso1dei®yer Pymi e ART g¥6M £RADVI NG
unit 30 after pH of the aqueous Solution | remaining after”separation of

the vat er 5eiyas@ltdd &6Conad M Sn kedb 118y SERAE aﬁ@rig%févﬁééaS%ﬁdtha the
pH adj usting tank 28. Mercury may be renoved, for exanple, by the
i

preci pi t aomstaidad ot e d AS n%n@érh@dza orit hes agsesbpagsipiBod. In

the application of the precipita t hod, avail abl e techntques I nclude

one  causiBg pRleRGicRishal IXUndve tdof 08 T & CU{ Ve SHbALAENOA PRCtRe8 NOV
1004 - 21 wusing a heavy netal scavenger having a dithiocarbanmate group

and the |idegidue Fe detfh IRENANGRoNTEE NOgho e IbBEITGIW AL 1y5, 44 afiesthn afn an

anion such as halide conplex ion, an anion exchange resin is used. In the

adsor bi ngrigt.hed, the dioxin removing unit 32a is arranged between the
second dust collector 16 and the dissolving tank 22 so that
dioxin and the like contained in the residue of
dechlorination h are removed before the residue of
dechlorination h from the second dust collector 16 are
dissolved in water. Applicable dioxin removing unit 32a
include, for example, a heating dechlorination unit.

With the configuration as described above, dioxin and
the like are almost fully removed from the residue of
dechlorination discharged from the dioxin removing unit 32a.
Almost no dioxin or the like is therefore contained, not
only in the water-insoluble constituents k, but also in the
remaining aqueous solution 1.

Further, the configuration as shown in Fig. 3 may be
adopted, in which the dioxin removing unit 32 is arranged in
the downstream of the pH adjusting tank 28, and the dioxin
removing unit 32a is arranged between the second dust
collector 16 and the dissolving tank 22. That is, dioxin

and the like can be almost fully removed by the dioxin

removing unit 32a. If there occurs a problem of dioxin and



chelating resin having a high selectivity of specific heavy netal ions by
chel ate effect, an activated charcoal or an activated coke is bhiillosige.
Applicable chelating resins include, for exanple, polyacryl, polystyrene
or phenol resin as substrate, and thiol type, dithiocarbamate type,

I sot huroniumtype, dithizone type, thiourea type, imdodiacetate type or
pol yam ne type as a coordination radical. Applicable kinds of activated
charcoal include, for exanple, gas-activated charcoal, zinc

chl oride-activated charcoal, granulateﬂ activated charcoal, coconut shel
activated charcoal, and granul ar activa dd "car bon bl ack. From anong t hese
nmet hods, the nethod using a chelating nmaterial such as a chel ating agent
or a chelating resin is preferable because of the sinplicity and accuracy.

The aqueousme&dl Uté OFerhd ORI NGI SPLER! SUhYvARS BRENA1HRTAYedmb%ihgduhdtt he
dioxin renmoving unit 32 for renoval of dioxin and the like. The applicable

di oxi n rewidtﬂngﬁtﬁéé‘@? réhévedeqsanenasntihere derer bbedrabgve in the case
shown in Fig. |I. In g. 5, the dioxin renoving unit 32 iS arranged in

t he downstgepmsghente pH-adjusting tank 28 (in the a 8 N(1 ?Qa6 - 22
downstream of the nercury renmoving unit 30). As shown in Fig. 2, however,

the dioxin rempHen&dH¥ iguZa 1By £ sRswRNOedr et WweeRay hg1s§cpad dust
collector 16 and the dissolving tank 22. Further, as shown in Fig. 3, the

dioxin refanptwd inin WRicR Aheidewnssraam af gkthaded adj gkl peoladed 28,

and the dioxin renmoving unit 32a may be arranged between the second dust

col | ect or &b neaeths heo dyBsed vsogitmnkyd2ogencarbonate and mix the
hydrophilic anti-caking agent. In general, because sodium
hydrogencarbonate gl has a mean particle diameter within a
range of from 50 pum to 270 um, the process comprises the
steps of adding hydrophilic silica having a mean particle
diameter within a range of from 0.001 pum to 1 um as the
hydrophilic anti-caking agent g2 in an amount of 0.1 mass %
to sodium hydrogencarbonate gl, mixing sodium
hydrogencarbonate gl and the hydrophilic anti-caking agent
g2 in the mixer 35, grinding the resulting mixture to a mean
particle diameter within a range of from 2 uym to 30 pm in
the grinder 18, thus generating the sodium-based
dechlorinating agent g. This sodium-based dechlorinating
agent g is added to the flue gas G6 from which dust f1 has
been removed by the first dust collector 14. The sodium
hydrogencarbonate ground to a mean particle diameter within
a range of from 2 pum to 30 um, because its particle size is
fine, reacts from the partidle surface to inside, and has a

good adhesion property to the filter cloth of the bag filter.

Therefore it ensure a satisfactory utilization efficiency.



The waste treatnent equipnment for treating of waste and produced flue gas
w Il now be described with reference to Fig. 6. Fig. 6 is a systeg1diagram
illustrating an enbodi nent of the waste treatnent equi pment of th A NOV /004
invention. In this waste treatnment equi pnent, waste a ground to wunder 150
mnm square such as nunicipal waste is fed by feeding neans such as a screw
feeder to a pyrolytic reactor 2, as shown in Fig. 6. For exanple, a

hori zontal type rotary drumis used as this pyrolytic reactor 2. The
inside. of the reactor 2 is kept with a | ow oxygen atnosphere by a

seal i ng nechani sm not shown, and sinuliapgously, heated air A heated by a
heat exchanger 8 arranged in the downstream of the conbustion nelting
furnace 6 in the downstreamis fed froma line L1. The waste a fed to the
pyrolytic reactor 2 is heated by the heated air Ato a tenperature within
a range of from300 to 600C, or usually, of about 450C. This causes
pyrolysis of the waste a, generating a pyrolytic gas G and pyrolytic | U
h NOV 7004 - 23InrkBedoenfignrebion shiowny o igol gt:i li® wihelpywhe ytic gas
G and the pyrolytic residue b generated in the pyrolytic reactor 2 are
separ at ed ByO¥1lai sepavgaduminitng? sisowrranged tie the dounstgean @fithéed
via aline L2 which is a pyrolytic gas piping to a burner of the conbustion
mel ting fﬁﬁnaééuéﬁlllﬁetwgbl%ﬁtri dheedigydp remaving wnith 3he kéndbef the
waste a, is found to conprise as follows in mass % according to findings

obt ai ned bfTTRBIGAebefWeen deosecapshisingl Mol laskay omprdsthg rel ativel y

dissolving tank 22, as in the configuration shown in Fig. 2.
Further, as in the configuration shown in Fig. 3, the
dioxin removing unit 32 may be arranged in the downstream of
the pH adjusting tank 28, and the dioxin removing unit 32
may be arranged between the second dust collector 16 and the
dissolving tank 22.

It is also possible, as shown in Fig. 5, to arrange a
mercury removing unit 30 between the pH adjusting tank 28
and the dioxin removing unit 32 for the purpose of reﬁoving
mercury contained in the remaining aqueous solution 1 from
the separator 26.

With such a confiquration, mercury, a heavy metal, is
removed by the mercury removing unit 30 after pH of the
aqueous solution 1 remaining after separation of the water-
insoluble constituents k in the separator 26 is adjusted in
the pH adjusting tank 28. Mercury may be removed, for
example, by the precipitation method, the ion exchange
method, or the adsorbing method. In the application of the
precipitation method, available technigues include cne

causing precipitation in the form of mercury sulfide or one



fine particles: 10 to 60% Relatively fine ash: 5 to 40% Coarse netal
particles: 7 to 50% Coarse debris, ceramcs, concrete, etc.: 10 to 60%
The pyrolytic residue-b, which is discharged at a relatively high{gNgy 2004
tenperature of about 450'C, is cooled to about BOOC by a cooling unit not
shown in figures, and led to a separator 4 serving as separating neans,
where the residue is divided into pyrolytic carbon ¢ which is a
conmbusti bl e constituent, valuables dl, and debris d2 which are

i nconbusti bl e constituents. A vibrating screen, a magnetic separator, and
a separator for alumnumand the |ike.kmown separator is used as the
separator 4. The pyrolytic carbon ¢ and debris d2, separated from the

i nconbusti bl e constituent which are then discharged, are O 8 NOV 2004 - 24
ground by a grinder 5 of the roll type, the tube m |l type, the rod mll
type or thesbaEl anhERVYypetadngchryengen haviaehiusitdniararhamptiargeeewr 6. A
grinder 5 is a roR[iater sel ected in accordance with the kind and
properti esabd EE@ Wgete. Innthaeigni adehangrempgipefyt WhepamessuEyarid debris
d2 should preferably be ground to a particle dianeter of 1 nm or |ess and
fed via a PFR8ERE 8§ anbanaen Suchha@sc st GPMpFEX i f Bhavel® On the
ot her hand, conbustion air fed by a fan not shown, the pyrolytic gas G
and pyr ol yexghaaggotesiar dsbwsed. | int hBecaApbasbipg methpAg furnace at a
tenperature Wi thin a high-tenperature region of about 1,300C. Through this
conbust i onchedabdBgi §8S48h hg¥iagate ifgho Mel@ciividlyy gf mpecific heavy

metal ions by chelate effect, an activated charcoal or an
activated coke is employed. Applicable chelating resins
include, for example, polyacryl, polystyrene or phenol resin
as‘substrate, and thiol type, dithiocarbamate type,
isothuronium type, dithizone type, thiourea type,
imidodiacetate type or polyamine type as a coordination
radical. Applicable kinds of activated charcoal include,
for example, gas-activated charcoal, zinc chloride-activated
charcoal, granulated activated charcoal, coconut shell
activated charcoal, and granular activated carbon black.
From among these methods, the method using a chelating
material such as a chelating agent or a chelating resin is
preferable because of the simplicity and accufacy.

The agueous solution from which mercury has been
removed is fed to the dioxin removing unit 32 for removal of
dioxin and the like. The applicable dioxin removing methods
are the same as those described above in the case éhown in
Fig. 1.

In Fig. 5, the dioxin removing unit 32 is arranged in

the downstream of the pH adjusting tank 28 (in the



ash particles of pyrolytic carbon ¢ and debris d2 is nelted and generates
nolten slag e. Molten slag e is converted into water granul ated slag by
dropping fromthe slag taphole of the conbustion nelting furnace g i@&Oﬂﬂ
wat er tank not shown. Water granulated slag is blocked into a pres ﬁr d
shape by an apparatus not shown or fornmed into particles for reuse as a
buil ding material or a paving material. The conbustion flue gas &
generated in the conbustion nelting furnace 6 of the waste treatnent
equi pnment is subjected. to heat recovery in the heat exchanger 8 to becone
flue gas G3, which is fed to a waste heaty hoiler 10 where heat is
recovered and the flue gas G3 is thus converted into O R ND 2004 - 25 flue
gas 4. The flue gas 4 is sent to a tenperature reducing tower 12 to
reduce the tenperature. The flue gas G5 of which the tenperature has been
reduced i devmstreapeofit the medouryggremasding?2undtsdht) .t oRshehbiwnstindust
collector 14. In the waste heat boiler 10, the tenperature reducing tower
12 and theFigrs s, dhewever| ether didxidusemb2ingf 8nand 3Rl may d@ | ect ed,
respectively. The gas is then returned to the burner of the conbustion
mel ting fumargéd betwebr theesetbdéndndukl, cbddetter Wbt landytdleyti c car bon
c separated at the separator 4, and subjected to conmbustion and nelting
in the condbissobwingl tang 20 naBwrthép, basoskows| iy. Fige 3at ehei dsokihl e
constituents k separated in the separator 26-are also returned via the
line L5 taremevipgrohyti 82r éactbe Apwasdreamablfy ther pH add ustliner tamk he
conbustion nelting furnace 6 to becone slag. In this

28, and the dioxin removing unit 32a may be arranged between

the second dust collector 16 and the dissolving tank 22.

The waste treatment equipment for treating of waste and
produced flue gas will now be described with reference to
Fig. 6. Fig. 6 is a system diagram illustrating an
embodiment of the waste treatment equipment of the inveﬁtion.

In this waste treatment equipment, waste a ground to
under 150 mm square such as municipal waste is fed by
feeding means such as a screw feeder to a pyrolytic reactor
2, as shown in Fig. 6. For example, a horizonta} type
rotary drum is used as this pyrolytic reactor 2. The inside
of the reactor 2 is kept with a low-oxygen atmosphere by a
sealing mechanism not shown, and simultaneously, heated air
A heated by a heat exchénger 8 arranged in the downstream of
the combustion melting furnace 6 in the downstream is fed
from a line Ll. |

The waste a fed to the pyrolytic reactor 2 is heated by
the heated air A to a temperature within a range of from 300
to 600°C, or usually, of about 450°C. This causes pyrolysis

of the waste a, generating a pyrolytic gas Gl and pyrolytic



process, heavy netals are made harm ess through slag formation. The
subsequent treatnents of the flue gas G5 sent to the first dust coh@qmgqu
14 are the sane as those shown in Fig. 5. The description thereof i
therefore omtted here. The subsequent treatnments of the flue gas G5 sent
to the first dust collector 14 may be acconplished through a treatnent
system of the configuration shown in Fig. 1, 2 or 3. 0 8 NU 2004 - 26
EXAMPLES Experinments were carried out on practical applicability of the
sodi um based dechl orinating agent of the present invention. A hydrophilic
anti-caking agent is mxed in the sodlLuyybased dechlorinating agent of the
i nvention (hereinafter referred to as "sodi um based dechl orinating agent
A'). For conparison purposes, a sodiumbased dechlorinating agent m xed

wi th a hydrophobic anti-caking agent in place of the hydrophilic

anti - caki ngeagdue b( whiehndfst eva imelfye maad-vad adsi 'esodiline pysed ydeich|gas nat i ng
agent B"') was prepared, and experinents were also carried out on practical
appl i cabi | Gy andetbef pyTod ytdai ureshiahesl IWemrerdteat i iy dHyerpyrorptpei ses
sodi um hydr ogencar bonate having a nean particle dianmeter of 8 pm m xed

wi th hydr opkakitorf dnedesislepaaratad iy a rdacharayd vl dicretlsownf Ondl3 pm
serving as an anti-caking agent in an anmount of 1 mass % The sodi um based
dechl or i nathrgpgyedytRcc gaer iHesi s diidimiay dr dgere rbovteich tsavang a nean
particle diameter of 8 mm xed with hydrophobic funed silica having a nean
particl e dpgwelgtiof gas piping to a burner of the combustion melting

furnace 6.

The pyiolytic residue b, varying with the kind of the
waste a, is found to comprise as follows in mass % according
to findings obtained by the present inventors:

Combustible mostly comprising relatively

fine particles: 10 to 60%,
Relatively fine ash: 5 to 40%,
Coarse metal particles: 7 to 50%,
- Coarse debris, ceramics, concrete, etc.: 10 to 60%.

The pyrolytic residue b, which is discharged at a
relatively high temperature of about 450°C, is cooled to
about 80°C by a cooling unit not shown in figqures, and led
to a separator 4 serving as separating means, where the
residue is divided into pyrolytic carbon c which is a
combustible constituent, valuables dl, and debris d2 which
are incombustible constituents. A vibrating screen, a
magnetic separator, and a separator for aluminum and the
like known separator is used as the separator 4.

The pyrolytic carbon c¢ and debris d2, separated from

the incombustible constituent which are then discharged, are



0.013 mserving as an anti-caking agent in an anount of 1 nmass % Various
data for the anti-caking agents added to the sodi um based dechl orinating
agents A and B are shown 'in Table 1. In Table 1, the anti-caking[ﬁpmmt @
represents the anti-caking agent added to the sodi um based dechlorinatiw
0 F NOv 7?2004 - 27 agent A, and the anti-caking agent B, the anti-caking
agent added to the sodi um based dechiorinating agent B, respectively.
Tabl e 1 ANTI - CAKI NG AGENT AANTI - CAKI NG AGENT B KI NDHYDROPHI LI CHYDROPHOBI C
NAMEFUMED SI LI CAFUMED SI LI CA MAKERTOKUYAMA CORP. TOKUYAMVA CORP
PRODUCTRECLOSI L QS- 102REOLCSI L Mr- 10 NANE#QUANTITY OF1 mass %4 mass %
ADDI TI ON PARTI CLE SI ZEO. 014 U nD.013 /1 CHEM CALSI LI CA (Si Q2) SI LI CA

(Si @2) COWPCSI TION The angl e of repose, the flowability index and the

di spersibility were determ ned for the sodi um based dechiorinating agents

A and B adgeduiid by bt ghbihdereitd onete AOL1 -Ofke NoREeRiSe ni\ﬂfiyéﬁ]gwas

carried out through neasurenent by the nmethod nentioned above by use

of a powdehet eEmiAl Ry P ko 30kEan M LM opp&or 00d 2 d@Ne o Fhe the
sodi um based dechiorinati'ng agent A in this exanple, neasured va?ues of
angl e of repasRstion ik HFPARISIALe 6y A grinder 5 is appropriately
selected in accordance with the kind and properties of the
waste. In the grinder, the pyrolytic carbon ¢ and debris d2
should preferably be ground to a particle diameter of 1 mm
or less and fed via a line L3 to a burner of the combustion
melting furnace 6.
On the other hand, combustibn air fed by a fan not
shown, the pyrolytic gas Gl and pyrolytic carbon c are burnt
in the combustion melting furnace at a temperature within a
high—tempe:ature region of about 1,300°C. Through this
combustion, combustion ash generated from relatively fine
ash particles of pyrolytic carbeon c and debris d2 is melted
and generates molten slag e. Molten slag e is converted into
.water granulated slag by dropping from the slag taphole of
the combustion melting furnace 6 into a water tank not shown.
Water granulated slag is blocked into a prescribed shape by
an apparatus not shown or formed into particles for reuse as
a building material or a paving material.
The combustion flue gas G2 generated in the combustion
melting furnace 6 of the waste treatment equipment is
subjected,to heat recovery in the heat exchanger 8 to become

flue gas G3, which is fed to a waste heat boiler 10 where

heat is recovered and the flue gas G3 is thus converted into



of 21% were obtained, and from Tables 5 and 6, indices of 12 0 i NOV 2004 -
28 for the angle of repose and 16 for the dispersibility were re§gNU 2%&
Simlarly, nmeasurenent of the other itens gave a floodability index valu
of 74, suggesting a high degree of floodability. A simlar evaluation mas
made al so for the sodium based dechlorinating agent B, showing a
floodability index value of 90, suggesting a very high floodability. The
results are shown in Table 2. Table 2 SODI UM BASEDSODI UM BASED
DECHLORI NATI NGDECHLORI NATI NG AGENT AAGENT B MEASUREDMVEASURED | NDEXI NDEX
VALUEVALUE ANGLE OF53123818 REPOSE () JDISPERSI Bl LI TY21165725 (%
FLOODABI LI TY-74-90 | NDEX Conpari son of the sodi um based dechl orinating
agent A and the sodi um based dechlorinating agent B gives the follow ng
findings. As to powder properties, while the sodium based dechlorinating
agent A shblitel gashicféml The ofilabe [gay G4 nis a¥end thak bemparstumehydr oxi de,
and easily mxed with water, the sodi umbased dechlorinating agent B
showed a weedudinh towemblli ty, reddceepbel semperaturest The flue gas

G5 of which the temperature has been reduced in the

temperature reducing tower 12 is sent to the first dust

collector 14. In the waste heat boiler 10, the temperature

reducing tower 12 and the first dust collector 14, dust f2,

£f3 and fl are collected, respectively. The gas is then

returned to the burner of the combustion melting furnace 6

via the lines L4 and L3, together with pyrolytic carbon c

separated at the separator 4, and subjected to combustion

and melting in the combustion melting furnace 6 to become

slag.

The water-insoluble constituents k separated in the
separator 26 are also returned via the line L5 to the
pyrolytic reactor 2, and finally burnt and melted in the
combustion melting furnace 6 to become slag. In this ;
process, heavy metals are made harmless through slag
formation. The subsequent treatments of the flue gas G5
sent to the first dust collector 14 are the same as those
shown in Fig. 5. The description thereof is therefore
omitted here. The subsequent treatments of the flue gas G5
sent to the first dust collector 14 may be accomplished

through a treatment system of the configuration'shown in Fig.

1, 2 or 3.



bei ng adapted to it. O P Nov 2004 - 29 To see practical applicability,
experinments were carried out in an actual plant on operability of the ba
filter. The result is shown in Table 3. The filter cloth conprisedlf N0V 2004
Tefl on-1 am nat ed doubl e-woven glass cloth for both the sodi um based
dechl orinati ng agents A and B. Because peeling of the Teflon | am nate was
observed on a part of the filter cloth, the anount of |eakage of an agent
is larger for the sodi um based dechlorinating agent B. Table 3
SODI UM BASEDSODI UM BASED DECHL ORI NATI NGDECHLORI NATI NG AGENT AAGENT B KI ND
OF FI LTERTEFLONTEFLON CLOTHLAM NATELAM NAFE- PRESSURE DROP OFs 4.9 x 10' Paz
2 x 10" Pa or nore FILTER CLOTH LEAKAGE OFs 1 ng/Nm or lesss 120 ng/ Nmi or
| ess AGENT For the sodi um based dechl orinating agent A, the pressure drop
of filter cloth was low as up to 4.9 x 10' Pa, wth a | eakage fromthe
filter cl oEKRNYFLES to | ng/NnB, thus posing no practical problem For the
sodi um based dechlorinating agent B, in contrast, pressure drop of filter
cloth is high aBXpeximegtpaweret Fazirdedaokitglen PaREFdcal BIXPlimgNagity hus
showing difficulty in practical application. Experinents of |eakage
concent r at PEnthed spddssurbasedechlorinating agent of the present

invention. A hydrophilic anti-caking agent is mixed in the

sodium-based dechlorinating agent of the invention

(hereinafter referred to as "sodium-based dechlorinating

agent A"). For comparison purposes, a sodium-based

dechlorinating agent mixed with a hydrophobic anti-caking

agent in place of the hydrophilic anti-caking agent

(hereinafter referred to as "sodium-based dechlorinating

agent B") was prepared, and experiments were also carried

out on practical applicability thereof.

The sodium-based &echlorinating agent A comprises

sodium hydrogencarbonate having a mean particle diameter of

8 um mixed with hydrophilic fumed silica having a mean

particle diameter of 0.013 um serving as an anti-caking

agent in an amount of 1 mass %. The sodium—based

dechlorinating agent B comprises sodium hydrogencarbdnate

having a mean particle diameter of 8 um mixed with

hydrophobic fumed silica having a mean particle diameter of

0.013 pm serving as an anti~caking agent in an amount of 1

mass %. Various data for the anti-caking agents added to

the sodium-based dechlorinating agents A and B are shown'in

Table 1. In Table 1, the anti-caking agent A represents the

anti-caking agent added to the sodium-based dechlorinating



08 NOV 2x04 - 30 were carried out for the use of a doubl e-woven gl ass
cloth alone as the filter cloth, and the use of a doubl e-woven gl ass
cloth having a Teflon | am nate forned on the surface thereof. The rg;m%tmm
is shown in Table 4. Table 4 SODI UM BASED SCDI UM BASED DECBLCRINATI& '
DECHLORI NATI NG AGENTAAGENTB DOUBLE- WOVEN GLASS CLOTH LEAKAGE

CONCENTRATI ONO15 000 (ng/ Nm) PRESSURE DROP (Pa)4 x 1028.5 x 102

DOUBLE- WOVEN GLASS CLOTH + TEFLON LAM NATE LEAKAGE OONCI NTRATI ONOO ( ng/ Nm
PRESSURE DROP (Pa)1.8 x 1027.5 x 102 In the case with a doubl e-woven gl ass
cloth al one, both the | eakage concent raRi7jor and the pressure drop are |arge
for the sodi um based dechlorinating agent B, whereas, for the sodi um based
dechl orinati ng agent A, both the | eakage concentration and the pressure

drop are small. In the case wth a_doubl e-woven glass ¢loth having a
Tefl on | arA9eRe A4 andikke sapil-caking agent B, the anti-caking agent

added to the sodium-based dechlorinating agent B,

respectively.
Table 1
ANTLCAKING AGENT A | ANTI-CAKING AGENT B
KIND HYDROPHILIC HYDROPHOBIC
NAME FUMED SILICA FUMED SILICA
MAKER TOKUYAMA CORP. TOKUYAMA CORP.
PRODUCT |
S-102 REOLOSIL MT-10
NAME REOLOSIL QS-1
QUANTITY OF 1 mass %
ADDITION 1 mass %
PARTICLE SIZE 0014 um 0.013 xm
CHEMICAL . .
SILICA (SiO
COMPOSITION SILICA (Si0,) ($10)

The angle of repose, the flowability indgx and the
disperéibility were determined for the sodium-based
dechlorinating agents A and B added with the above-mentioned
anti-caking agents. Analysis was carried out through
measurement by the method mentioned above by the use of a
powder tester PT-D made by Hosokawa Micron Corpo;ation. For
the sodium-based dechlorinating agent A in this example,
measured values of angle of repose of 53° and dispersibility

of 21% were obtained, and from Tables 5 and 6, indices of 12



- 31 formed on the surface thereof, while the | eakage concentration is
null for both the sodi um based dechlorinating agents A and B, the ﬁéﬁﬁ@ﬂ@ﬁ
drop is very large for the sodi umbased dechl orinating agent B. nR
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for the angle of repose and 16 for the dispersibility were
read. Similarly, measurement of the other items gave a
floodability index value of 74, suggesting a high degree of
floodability. A similar evaluation was made also for the
sodium-based dechlorinating agent B, showing a floodability
index value of 90, suggesting a very high floodability. The

results are shown in Table 2.

Table 2
SODIUM-BASED SODIUM-BASED
DECHLORINATING DECHLORINATING
AGENT A AGENT B
MEASURED MEASURED
VAL UE INDEX VALUE INDEX
ANGLE OF
IS
DISPERSIBILITY 1 16 57 25
(%)
FLOODABILITY '
INDEX 74 90

Comparison of the sodium-based dechlorinating agent A
and the sodium-based dechlorinating agent B gives the
following findings. As to powder properties, while the
sodium-based dechlorinating agent A showed a normal
flowability similar to that of calcium hydroxide, and easily
mixed with water, the sodium-based dechlorinating agent B
showed a very high flowability, and repelled water, not

being adapted to it.
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To see practical applicability, experiments were
carried out in an actual plant on operability of the bag
filter. The result is shown in Table 3. The filtex cloth
comprised Teflon-laminated double-woven glass cloth for both
the sodium-based dechlorinating agents A and B. Because
peeling of the Teflon laminate was observed on a part of the
filter cloth, the amount of leakage of an agent is larger

for the sodium-based dechlorinating agent B.

R NOV 2004

Table 3
SODIUM-BASED SODIUM-BASED
DECHLORINATING DECHLORINATING
AGENT A AGENT B
KIND OF FILTER TEFLON TEFLON
CLOTH LAMINATE LAMINATE
PRESSURE
DROP OF <4.9%x10° Pa 22 x 10° Pa or more
FILTER CLOTH
LEAA}é;?\g OF <1 mg/Nm® or less | =120 mg/Nm® or less

For the sodium-based dechlorinating agent A, the
pressure drop of filter cloth was low as up to 4.9 x 10° Pa,
with a leakage from the filter cloth of up to 1 mg/Nm’, thus
posiﬁg no practical problem. For the sodium-based
dechlorinating agent‘ B, in contrast, pressure drop of filter
cloth is high as 2 x 10° Pa, with also a high leakage of 120
mg/Nm', thus showing difficulty in practical application.

Experiments of leakage concentration and pressure drop
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were carried out for the use of a double-woven glass cloth

alone as the filter cloth, and the use of a double-woven

glass cloth having a Teflon laminate formed on the surface

thereof.

The result is shown in Table 4.

Table 4
SODIUM-BASED SODIUM-BASED
DECHLORINATING | DECHLORINATING
AGENTA AGENTB
DOUBLE-WOVEN GLASS
CLOTH
LEAKAGE CONCENTRATION 0 15000
(mg/Nnr)
PRESSURE DROP (Pa) 4x10° 8.5x10°
DOUBLE-WOVEN GLASS
CLOTH + TEFLON LAMINATE
LEAKAGE CONCENTRATION 0 0
(mg/Nm)
PRESSURE DROP (Pa) 1.8x 10 7.5x 107

In the case with a double-woven glass cloth alone, both

the leakage concentration and the pressure drop are large

for the sodium-based dechlorinating agent B, whereas,

for

the sodium-based dechlorinating agent A, both the leakage

concentration and the pressure drop are small.

In the case

with a double-woven glass cloth having a Teflon laminate
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formed on the surface thereof, while the leakage
concentration is null for both the sodium-based
dechlorinating agents A and B, the pressure drop is very

large for the sodium-based dechlorinating agent B.
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C]CD N 00 0 8 NOV 2004 - 34 According to the present invention, as
descri bed above, particles resulting fromcalcination of sodium

hydr ogencar bonat e and having reacted with hydrogen chloride or part@gwgﬁzwk
of the anti-caking agent never entrap into the filter cloth attached to
the dust collector, thus permtting avoidance of clogging of the filter
cloth by particles resulting from cal cination of sodi um hydrogencarbonate
and having reacted with hydrogen chloride or particles of the anti-caking
agent. It is therefore possible to prevepy _ occurrence of a pressure drop
in the filter cloth. Since particle resulting fromcal cinati on of sodi um
hydr ogencar bonat e and{having reagred Wth nydrogen cnfoyide or particles

of the anti-caking agert heve entrapninto tike &ilter cloth, particles
resul ting fron1ca|cina3§on o] socrunﬂghyd?mgencahbﬁnabe and havi ng reacted
wi t h hydrogen chloricheéor pattigles of the |anti-caking agent never pass
a

t hrough the
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filter cloth and flow in the downstream thus permtting prevention of

| eakage of the decchlorinating agent. i 01 ~ B NOV 2004 - 35 WHAT IS

CLAIMED I S: 1. A sodium based dechl orinating agent consisting essenﬂﬂ&ﬂVﬂWL

of a powdery m xture of sodium hydrogencarbonate and a hydrophilic

anti-caking agent, wherein said powdery m xture has an angl e of repose of

at least 40, a dispersibility of less than 50, and a floodability index

val ue of less than 90. 2. A sodium based dechlorinating agent according to

claim1l1, wherein said sodi um hydrogencarbonate has a nmean particle

dianeter within a range of from2 mto 36 m 3. A sodi um based

dechl orinating agent according to claim1l, wherein said hydrophilic

anti-caking agent conprises silica, and 0.1 nass % or nore of said

hydr ophi | i ¢ antj.¢ Is e | ' I u oL § i ng
hcealing %%&thﬁ]g}fggmn Sailfjwélé%h;adgaéé&ﬂﬁg@é 2b0pL

agent according to sodi um ogencar bona as a

mean par taacﬂﬁc.fﬂéy,@e-gum% %MW&%#{&H\ 8f[gaa§)9,£30 m said

hydr ophi | i'c anti - cakl ng age conprises silica, and mass % or nore of

sai d hydr w@ﬂd@ﬂfs&ﬁiﬂé‘%ﬁ«ﬂ%ﬁﬁ%ﬁé@%d%iehsggigggpgf}ns‘éﬂloride

dechl ori natii ng "agent conprising a powdery m xture o

YO o0ENC SIS b MO LLCLRILL a0t or et csiis
filter cloth attached to the dust collector, thus permitting
avoidance of clogging of the filter cloth by particles
resulting from calcination of sodium hydrogencarbonate and
having reacted with hydrogen chloride or particles of the
anti-caking agent. It is therefore possible to prevent
occurrence of a pressure drop in the filter cloth.

Since particle resulting from calcination of sodium
hydrogencarbonate and having reacted with hydrogen chloride
or particles of the anti-caking agent never entrap into the
filter cloth, particles resulting from calcination of sodium
hydrogencarbonate and having reacted with hydrogen chloride
or particles of the anti-caking agent never pass through the

filter cloth and flow in the downstream, thus permitting

prevention of leakage of the dechlorinating agent.



gdi spersibility of less than 50, and a floodability index value of |ess

than 90, and wherein said hydrophilic anti- caking agent has a nean

patticle diameter within a range of from0.001 umto | m r B 8 NOV 2804200t

36 6. A sodium based dechlorinating §g§$t conprising a powdery m xture of
h

sodi um hydr ogencar bonate and a hydrop ic anti-caking agent, in
conbination with a flue gas, wherein said powdery m xture has an angl e of

repose of t ispersibility of less than 50, and a
fl oodabi | i t@%ﬁng‘g C\:/]gz%)lu%ﬁ%gi?ess than 90, and wherein said sodi um based

dechlorinating agent is added to the flue gas for dechlorinating said flue
gas. 7. A sodium based dechlorinating agent according to claim®6, wherein
sai d sodi um hydriogehcEtbbiated b %ecgbwl%ﬁfm%lﬂﬁw%mmlﬁ\HMn a range

of from2 jtm rPcis'aOLl%} s %ﬁbé@%$ﬁ% gﬁhgé)ﬁmti ng agent according

to claimbé, erein sald rop i ng ‘agent conprises silica,
and 0.1 masyydbaremmrxb@fatsai ahd hy drophipgh il antdniciaks g ragendents, m xed into
sai d sodi um_based dechl oripating agent. 9. A sodium based dechl ori nating

agent accorthFiF b STH%hiRWe MhdFef HH SitP S Gt R FRIrdg el Borat e2has a

nmean partiidssdigfet ar wistRirdiginange «@f 1fem2.m 59 3Qy 5 said

hydrophi | i c anti-caking agent conprises silica, and 0.1 mass %or nore of

sai d hydr ophidddakaintiticakideyx agekite 9% Jas@edhan #&ai d sodi um based

dechl orinati ng agent. 10. A sodium based dechl orinating agent according to
2. A sodium-pased dechlorinating agent according to

claim 1, wherein said sodium hydrocgencarbonate has a mean

particle diameter within a range of from 2 pum to 30 pm.

3. A sodium-based dechlorinating agent according to
claim 1, wherein said hydrophilic anti-caking agent
comprises silica, and 0.1 mass % or more of said

hydreophilic anti-caking agent is mixed.

4. A sodium-based dechlorinating agent according to
claim 1, wherein said sodium hydrogencarbonate has a mean
particle diameter within a range of from 2 pum to 30 um,
said hydrophilic anti-caking agent comprises silica, and
0.1 mass % or more of said hydrophilic anti-caking agent

is mixed.

5. A sodium-based dechlorinating agent comprising a
powdery mixture of sodium hydrogencarbonate and a
hydrephilic anti-caking agent, wherein said powdery
mixture has an angle of repose of at least 409 a
dispersibility of less than 50, and a floodability index
value of less than 90, and wherein said hydrophilic anti-
caking agent has a mean particle diameter within a range

of from $.001 pm to 1 um.



£laim6, wherein said hydrophilic anti-caking agent has a nean particle
diameter within a range of from0.001 mto 1 m 08 NOV 2004
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©. A sodium~based dechlorinating agent comprising a
powdery mixture of sodium hydrcgencarbonate and a
hydrophilic anti-caking agent, in combination with a flue
gas, wherein said powdery mixture has an angle of repose
of at least 400, a dispersibility of less than 50, and a
floodability index value of less than 90, and wherein
said sodium-based dechlorinating agent is added to the

flue gas for dechlorinating said flue gas.

7. A sodium-based dechlorinating agent according to

claim 6, wherein said sodium hydrogencarbonate has a mean

particle diameter within a range of from 2 pm to 30 pm.

8. A sodium-based dechlorinating agent according to
claim 6, wherein said hydrophilic anti-caking agent
comprises silica, and 0.1 mass % or more of said
hydrophilic anti-caking agent is mixed into said sodium-

based dechlorinating agent.

9. A sodium-based dechlorinating agent according to
claim 6, wherein said sodium hydrogencarbonate has a mean
particle diameter within a range of from 2 pum to 30 pm,
said hydrephilic anti-caking agent comprises silica, and
0.1 mass % or more of said hydrophilic anti-caking agent

is mixed into said sodium-based dechlorinating agent.

10. A sodium-based dechlorinating agent according to
claim 6, wherein said hydrophilic anti-caking agent has a

mean particle diameter within a range of from 0.001 pm to

1 pm.





