; e3edXT6RTv  SODI UM BASED DECHLORI NATI NG AGENT AND WASTE TREATMENT
EQUI PMENT BACKGROUND OF THE I NVENTION 1. Field of the Invention The

present invention relates to a nethod for renoving hydrogen 'Www“ roma
flue gas. 2. Description of the Related Art A device for 3\\\\\ \W\ flue
; aopa

gas contai ni ng hydrogen chloride is installed, for exanpl

ste

treat nent equi pnment of subjecting WAste to a incineration tredffent. In
this waste treatnment equipnent, a first dust collector and a second dust
collector are arranged in series, andalter renoval of dust such as
conmbustion 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 dechlorinatirgbﬁfbﬁjﬁé§fﬁ Hﬂéﬁlﬁ%&i &t RER dechl ori nating
e u

agent is added into flue gas before e secon st colTector.

As a

dechlorinating agent, a cgygi sﬁggggﬁﬁﬁ@r' bignpoent such as cal ci um
*ﬂgfﬁa y been n%&e?b

hydr oxi de (Ca(OH)2) has convention I'n

y enpl oyed. Cal ci um

hydroxi de, if added into flue gas, reacts with hydrogen chloride

contained in the flue gas to generate residue of dechl ori nati“\\“m\“@m\w\\“\“g

cal cium paGKGROUNS OFaflE) rn¢RheLEf oxide (Ca0) and the |ike

t hus generated residue of dechlorination is useful only in that cdhePlim

chloride 15 pppldedfagh@ SHOBhAEbAhI Ng agent or a noisture absorbent, with a
narrow range of effective uses. Residue of dechlorination is nostly

solidified thrrheglpresdet tifelt Boh BElatés o ha CREENSd aper dkéReeefigof in
recl amati on. However, acquisition of reclanation site is now becom ng nore

di fficul thydrogen chloride from a flue gas.

2. Description of the Related Art

A device for treating of a flue gas containing hydrogen

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 (HCl) contained in the flue gas to

generate residue of dechlorination containing calcium



It is therefore proposed to use a sodi um based dechl orinati ng agent such as
sodi um hydr ogencar bonat e (sodi um'bi carbonate: NaHCO,) or sodi um carbonate
(soda ash: NazCO' ) in place 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 beconmes sodi um chl ori de
(NaCl). Adding water to residue of dechlorination dissolves sodium
chloride. Therefore, water-soluble constituents dissolved in water are
diluted and discharged, and only water-?msol ubl e constituents not dissol ved
in water are separated and can be subjected to a conbustion treatnment in a
nmel ting furnace, thus elimnating the necessity of disposal in reclamation.
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powder pa{ﬁﬁ&' énEfXEé yhaki 8e a§9ﬁi8ﬁigge&wﬁe&stHsgkuanenig iggent is

dCP
stabl e - s powd Egmever Ium rogencar bonat e havi

particle enzg éaisfﬁmtBﬁmoﬁﬁdenigeaggliedaayeayshBWIﬁeﬁeih gagéhtooef_
hydrogen chloride, so that the use thereof as a dechlorinafing agent is not

appropri aéemoigtﬁﬁéeéﬂéorbéﬁt?fQﬁ.ﬁh SOHhklﬂbbyghﬁgénéir Befabeigeoy8dsto a
particle size of 30 ~mor less is used as a sodi um based dechl ori nating

agent. HoveeEidueheh §6ch 1o INaE DEENEShOSEl ¢ 610408084t EhRoght ACl e si ze
of 30 Eun or |ess, coagul ation of powder particles results in a form of
fibrous denémbehlstpeasment! bkewliuhpaeméneuandsadsposbddeggencar bonat e has
thus an unstable condition as powder, thus nmaking is inpossible to stably
supply t heeshamatibohl udigwevedp aajwisiticn def ecéclamatison heitsubs practice
to use an anti-caking agent. In the conventional art, a hydrophobic

ant i - caki ngwageroming Bere diffiiqultuch an anticaking agent. A hydrophobic
anti-caking agent_ brings about a remarkable solidification inhibiting

ef fect. Sodi umtthyld ceeerefoon propesed WP tpse dysedpubbbasedti - caki ng agent
has high flowability and floodability praopert and exhi bits satisfactory
stabiIitydﬁgh%Pﬁbﬂﬂéingkéﬂévﬁrsuﬁheﬁsasﬁ?éFBpﬁBSFEgﬁﬁFPIPQE?HQ agent added
W th sodiun1€¥dro enc bonate is _added into,a flue gas as a dechlorinating
agent, paf¥? tSaF Pﬂﬁt‘?roﬂf“ﬁggc)t iYn SRR te iR afher

cal ci nati

di d
neutralii@?ioﬁ)sgﬂdggéFfl8ée§g§fgg encarggggbfﬁﬁchggﬁgi ue@ﬁaggpﬁ "have a
hi gh fl , d s A t hed
ceoond il Ehi¥.cpEE bRSHTE p¥atRhrBRoL hEEnTor R EinE AbRARAICICY, (e
of resi du@d@édnfﬂ{:éaé' f?ﬁéopagr H?E géﬁscﬁioktﬂgeaEBhtﬁihbaglﬁg‘EﬂE

penetrate into the filter c ot h, I's caused clogging, resulting in an
excessi Vet pii&S§4s EbeeORest sblguhi Lhebrehet lovaod ? r:rakAawmg wapesstdl e to
continue operation. It is difficult to recover from cl oggi ng even by back
washi ng ofesh@€ubagf Bethtorbyathenudessblpekseodiom Ehlbigde.sone of
particles produced fromreaction with hydrogen chloride after cal cination
of sodi unThgdebgea¢awabeat-splubler esndtidtaenhsutiiasblgkedoin Wwatemrgare
entrapped into the filter cloth and particles of the anticaking agent pass
through téeélutedeand| dibchsagedngahdakndy watekeideohhblenati ng agent and
resi due of neutralization. A double-wven glass cloth is usually used as a
filter cleemrstibuenrtsrnes gisgehveednayater 8KE 8EPRFarPAadNAgcagehe and
residue of neutralization, it is necessary to use a special filter cloth
made by aﬁ%???ﬂﬁeﬁ %Rf RoROREREEARR EEgRERERE PﬁeasﬁﬁﬂgéégoﬁuFﬁécer

doubl e- woven ss.cloth. |f the nenhrane i g,danmaged,o | ed of f durin
use, howebRES fﬁ%%PﬁFbBFeﬁPSfnP@ﬁEé@EYoncaéﬁPeﬁgi FPOFEFﬁP?aﬁﬁpPlon |sg

encount er ed. 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



- 5 An object of the present invention is to prevent occurrence of an
excessi ve pressure drop or leakage in the filter cloth attached to the dust
col l ector. SUMVARY OF THE | NVENTI ON For the purpose of solving the

af orenmenti oned probl ens, inprovenent is nmade for the sodi um based
dechlorinating agent in the present invention. Mre particularly, the
sodi um based dechl orinati ng agent of the invention conprises a m xture of
sodi um hydr ogencarbonate and a hydrophilic anti-caking agent, and has an
angl e of repose of 40 or nore, a disper8ibility of |less than 50, and a
floodability index of less than 90. According to the sodi um based

dechl orinating agent having the above-nentioned configuration, in which the

hyd hi | | = caki t . ' j I bilit f d
ydr ogencaf oEARREE L RAREE, B3I Sy ALoaRReEPhoare BdBRh &) ggi ch:
di h t [ th- i icl

come it RRPFPES) 92p8, Fabgel Ehen, 30 7 1asAs, BB AR yETeN BeRRNARE face
of the fiLhesoChetflyakbgki ERABEIHEN kY BASE Bhe hEePERUERLLOGRUL ence of

an excess pressure drop®in the tiltér cloth, and occurrence of | éakage from
the filt i ' ' i wder test
Nodel P B R b B TR o P erent of

the angl ecpbreeepss s8dtah hdrodenchYpbAHdEE"grauna eer l pass
t hrough a scfeen hgving gﬁdP ﬁgtgrngf * 80 nn1§ﬁdua ne§h¥o§§%?%§1%$ 710 dun

whil e vi bgagengtt Be ﬁﬁreenleaadiseahbu gs0apsBaiuebasered sample froma
funnel having a height of 160 mmonto a horizontal table having a dianeter
of 80 nmm deshaorangténgoagedthbet ween a generating line of a cone formed by
t he powder and the horizontal plane, and takes a snaller value accordi ng as
flowability | sHdwepner, whenfsodimg hydvodgentarivonztei s ngasund@dtonai | t he
angl e of repose becones substantially stabilized. The floodability index
val ue i s partickei shzeéorfndfepncar| yeesal caagnyathenf bfopgopdeperty. The
floodability index value is defined, by determ ning indices from Tables 5
and 6 froppRebdgleedreanits an al Seami PLt fibraug dubtiebaddgl exostoak~ angle
of difference and dispersibility, as a_value available by sunm ng up these
i ndi ces: alkar{@RPFal fErund RYAEOFRRERFLIRIER BAS | EHUSr@Perty. The

definitions of. the individual physi.cal operties w.l Il ,now be_descri bed.
The romaBP?F??i?nﬂgQg§EFBE P§pBéVQPH?ngbu ymgkﬁPBaFFylHBPéF&PﬂFn§°indices

f f I f , ibility, I f t ul
and uni 1 of FREYY CBUPPEE) LRECSERR LRoPLU8LESPN o val e obl i ned by summing up
th I i o I [ ] h

above- ront | onet? et hes, chisTaSRE e BFTPS SeSEL RGeS totR8 0 bui i

densiy) an(48E 8LEgkbHLKadBRE | (Vi | cKEASKEHRRU dnglensid ) x 100 The acr at ed

bul k density Is determ ne y causling a powdery sanple to pass through a

screen hanNyagophébastaftiobaf9ngagedtanaBSBeancdsed Ak $h8h~EnWanks -
vibrating the same, and filling a Contai ner having an inner volune of 100
cm just dikbnghagenitlera UngrosiisIRE, afsiscARhty! £FemBsSr Digs hebdewvder .
The packed bul k density is determ ned by causing a container containing
powder toatagmarkabpecsobidifficaspenf danhidbpeingdefifed80 smedimis, and
measuring the mass corresponding to a volune of 100 cmi. The angl e of
spat ul a i bydeogencarxbohgteecadded wirhzanhytrgphobpat ahtiredkiofy agental
having a size 120 x 22 mm and neasuring the inclination angle of the side
surface ofasheighwitewakidityaand £hepdahilihy prppertiviyand exhibhdds in
the cunul ative mass distrjbution obtained froma particle size distribution
nmeasur ed PYLEFEIGLARY §EaRIlaEYaasaRuUBOWEEEF Nned by dividing the particle
di aneter at 6Q% of cunul ative undersjze, distrjbution by the particle

di aneter at 10RWEHRE atYREN (AMdJRYSTORNPLT 3Bkt 1eAKing ARt | ’dded; 2o
distribution is geter i ned by any of variou t hods su E as the sieve
anal ysi s %bght%% +%§e$}aF?9FéEPF ﬂngﬁﬁtFﬁrﬁaﬂgﬁeﬁﬁﬁa,aiﬁ BEsPBRsBSt 8 t he
particle 3ééﬁi£¥iﬁ§€i€8“§§én£? Bgrgggiggegesulting from reaction with

hydrogen chloride after calcination of sodium



_ g _ and the like. Values neasured by the laser diffraction scattering
nmet hod are adopted in the invention, using a "Mcrotrack FRA9220" nade by
Ni kki so Co., Ltd. for neasurenent. The angle of fall is determ ned by
applying a constant inpact force three times with a shocker annexed to the
measuring instrunent to the cone of powder fornmed for the purpose of
measuring the angle of repose, and neasuring the inclination angle of a
cone fornmed as a result of fall. The angle of difference is determ ned as a
val ue obtai ned by subtracting the valFu#d of angle of fall fromthe val ue of
angl e of repose. The dispersibility is determ ned by dropping 10 g powder
sanple froma height of fil cmat a stroke onto a watch glass having a
di anet er 0] i ed with t \, j . . Aas ercent age of
ans Rt i E{ e I iR e D B4

t he mass er sarfple’s r'Thg outsl ss relative

to the t d & 4 r l,gher in
this val %%ta@%ngfam% %ngﬁ'p-?éawﬁ%&g{r@p@%d} an Iho%?ggél ﬁ?ﬁrp Sodi um
hydr ogencgyr t 0 8 | Ea R4 144 i within a
r gngegof Ct?r om l?’t}:y]’t o%%ﬁp\ﬁmeéﬁﬁl% [%l\el&r%an par&tlél’j‘cat eﬁd]iecaéniletaéefrgthgr ger than
30 Vim rgagdd J J¥¥%§% banadd 3 dr ogen
chl ori de may dbrggc}ioﬁ Y&ra]su éf&l}gc} Zﬁ{gﬁj tht e&neqz};r%fa%%?'g ﬂﬁe%x%@rr%{er °

smal | er thaypg fiheron WB@nOEB%ﬁ:iEQ.@g’ ofuslastiqie 8#d nedka118%thenr equired
for grinding.” In order to achieve a sufficient reaction of the sodi umbased
dechl ori st ipriGeIds oF AR S dddeint gty dtirffe tinte thd hin a
range of from2 ~a to 30 NNm a nean particle dianmeter within a range of
from2 ~mgileeld clotly wWiferke highefusehaliogyimd tesulteimy ot dr e
recommendabl e. Applicable anti-caking agents generally include silica,
magnesi urexstesayiates, prmsHE sinendytogarat et heen df disoere 33 ot ke aarb med lei ngl hiet
hydrophilic anti-caking agent in the invention should preferably conprise
si lica aridptasihllertaf ercaiti indeme opemation ¢ hdtt dsadifddcudt the
dechlorinating agent in an anount of 0.1% or nore. An anount |ess than 0.1%
i s i nsuf fIRIWMRT tTrabiliagdmamven Y Rpgk vaghing ke the bagrbbiter c
anti-caking agent is insoluble in water, a high blending ratio of agent
woul d r ed¥ ' SniEe QfhPBRL 130r for treating residue of dechlorination.

The hydrophilic ti-cakin ent shquld nore preferably be .m xed therefore
in the total FITEDSE k AOMFoOH BATHICOLRS BFOMIAH AFORREAC IO MIE range
of fromQ.1%to 5%, Further ..a nmea article di er._of the hydrophilic
anti - cakqugdfaog%erﬂ csleolﬁld:{]eprae#%?%bcf ‘g’e“ﬁﬁﬂ noéar%#d'g\ of from % 00? ~mto 1
Vim Wil §§gﬂ i cl.e di I .

alnti -calki@g&e ecéta,eﬂ?oﬁﬂl%é’no‘fl%j:a%%cg% I?%@%@%ﬁé@@%r of a

particl e LHaB¥¥d intol&he 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.



smaller than 0.00Z ~, mi-ndustrially at a low cost. A nmean particle dianeter
| arger than 1 humresults in a smaller effect of anti-caking. It should
therefore be nore preferably within a range of from0.001 humto 0.1 hum
The waste treatnent equi pnment of the present invention conprises a

pyrol ytic reactor which causes pyrolysis of waste to generate pyrolytic
gases and pyrolytic residue nmainly conprising non-volatile constituents;
separating nmeans for separating the pyrolytic residue into conbustible
constituents and inconbustible constitdents; a conbustion nelting furnace
to which the pyrolytic gases and the conbustible constituents are fed, and
whi ch causes conbustion thereof and di scharges nolten slag and flue gases;
first flue gagur j f A far, gases; second
flue gas trea?‘lnng ﬁtga#g dﬁg{h%orp%]eg{eﬁ{r%‘ﬁfﬁ%nﬁi?g glasgrees?t ﬁ’%oér‘r%ét*ﬁe first flue
gas treatd PEASe i |08 d i ; r ich
separ at esdév%'% er-i nsg?/fuz%g %%{’lgtﬁﬁ% séér;%%f%?qséﬁ\%% ?er?% e?il?rgﬂn?an
aqueous ' | 4 i SErid@kdpation dissol ved therein
by addi n;ﬂv\%%éelro%o t ?%i%%&ee%c? e‘?fke%mﬁ nat i on@%%ﬁner ated by the second
flue gas treating nmeans; a pH nodifier which adjusts pH of the renaining
aqueous solution after separation by the waterinsoluble constituents by the
separ at orguMMkRetof enst ApedNero®ne di oxi n renovi ng unit which renoves

di oxi n and - 11 the like fromthe residue of dechlorination generated by
the second fl Forgahd Raipgdie ERFOIAANPtHY aiddemertiionsd $roblexs Of

whi ch pH has been adjusted by the pH nodifier; wherein a sodi um based

dechl or i nafiproveme=mnt is madedféo tihe sedtimm-bBased gdeschleminagimeans. As
descri bed above, a dioxin renmoving unit for renoving dioxin and the |ike
from t he agpreoubn sthetpoes et wineénplomas Mogen padjtuistudda iy ,t dieoH nodi fi er
may be installed as a dioxin renoving unit. In place of this dioxin

renovi ng sediun-hasedriechlornaring cxgente of R sineention esmppises pH has
been adjusted, a dioxin renmoving unit for renoving dioxin and the |ike from

resi due & RASEHIER | phit TR nRYdregensArhrnatR 3 UBY4ERPRIEEE | ng neans

may be provi ded. Wien the dioxin renovin nit_for renovin i oxi n and the
ke T ORTESTGRIGIRT ARRF or ANAL DO G TGP by TRRSS dtbr 0T It TS

treating neans is nrovided, _this djoxi enpvin i t.can renoyve.di oxin and
the |ike %I%ef%&ﬁﬁy of rﬁs%r%%?nt 6'r e%‘a/egdﬁ;?(?%a A EHeFIRE not

renoved, [ OXéH renmoving unit may be provided in the downstream of
the pH m)cg? fslfée:ér) d‘f‘?&??%bssi ble to renove nercury fromthe aqueous sol ution

remai ni ng af t = HRA Lthgltﬁ{e Vil £ ik é@l&&ﬂwﬂﬁﬁﬁfvﬁe&@e use of a

chelating resin or a I ng agent erelnafter co y referred to
as "chel a{d\Pth§ Ubse aas6Gve-ment idred FEbAPEGur@t IOX LT ih Grh &K e S0di um

hydr ogencar bonat e and t he hydrophilic anti-caking agent, and a grinder for
grindi ng Iepdireh Tik cgebiaE MRDAG Cag@nt bitaprové Libght ncohes Lpaj r eam of the
second flue gas treating neans 1 n the aforenentioned waste treatnent

equi pnentfldwaleirity ofnsodigmuhydrégencarivonaige npactiglés oand hehequeous
sol ution of which pH has been adjusted by the pH nodifier nay be added in
t he downsanthrecakingecagehtobecores i slugeisih orsodiun ohydrogencarbenatvent
equi pnent. The flue gas dechlorinating nmethod of the invention conprises

t he step PArGiRley ehcanbbveakingi agent spar bhete2 NEERT| ePRAain nghegent
into the flue gases to cause hydrogen chloride contained in the flue gases
to react THive¥ Helebly \wpdateamdechtablaafikbrabior 1ayeEndletife sane.
Further, the_flue gas dechlorinating nmethod of the invention c, ri.ses the
steps of THEATR Y dvRgCELLHPE PRt R ontkh rdy SNSRI Y PRESIPILER wi t h

t he sodi um based dechl ori nati 0 renmpve the sane a e_of

dechlor | ERTOTE STV AR 2F rafReeRs) PR o Fr ﬁﬁéeiif’éez ’
EL T B AR SR AR 10,
and ad; st i ng TN EPAT SRk LS A Hfead Gl UAGH Slder Rl |

vater - i nslyl] epfORSEA44°BY SHosokawa Micron Corporation.



- 13 In the above-nentioned flue gas dechlorinating nmethod, dioxin and the
like not fully renoved may be renoved again after pH adjustnent. BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 is a systemdiagramillustrating an
enbodi ment of the apparatus capabl e of carrying out dechlorinating by neans
of a sodi um based dechl orinating agent of the present invention;, Fig. 2 is
a systemdiagramillustrating another enbodi nent of the apparatus capable
of carrying out dechlorinating by neans of a sodi um based dechl orinating
agent of the invention; Fig. 3 is a sydemdiagramillustrating stil

anot her enbodi nent of the apparatus capable of carrying out dechlorinating
by nmeans of a sodi um based dechl orinating agent of the invention; Fig. 4 is

2 System di a00AT MdadSialentd ¢ i WY AR el P SRPA A U
by causing a powdery sample to pass through a screen having
a diameter of 80 mm and a mesh opening of 710 pm while
vibrating the screen, and gently dropping the sieved sample
from a funnel having a height of 160 mm onto a 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 repose 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 uﬁiformity
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.



dechl orinating by neans.of a sodi um based dechlorinating agent of the
invention; Fig. 5is a systemdiagramillustrating another enbodi nent of

t he apparatus capabl e of carrying out dechlorinating by neans of a
sodi um based dechl ori nati ng agent of the invention; and - 14 Fig. 6is a
systemdiagramillustrating a waste treatnent equipnment as further another
enbodi nent of the invention. DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS
Enbodi ments of the present invention will now be described with reference
to the dranwings. Fig. 1 is a system di dgram of an apparatus capabl e of
carrying out dechlorinating by means of a sodi um based dechl ori nati ng agent
by the application of the invention. This enbodi nent represents an

application Ofrh%h%oh@feégsii%:lelg.t%f r]_% (a%cﬂln%gd s%t:i ng of a flue gas, such as a

flue gas Gb prioduced=upon “ng T Iue. own in Fig. 1, the flue gas

dechl ori naty Qﬂgg'qgs | ]ﬁﬂﬁ§ r,14 serving as
first fl u@tﬂgga%(?dr)gg{%?enrgan )iand (afeslfa%:%én% us d:c%%lﬂg}r/ 16 serving as
second flue 9%%5@%§3iﬂﬂiﬂﬂﬁ%&%ikﬁr LIyt age dust col lection. The flue gas

G5 produced upon treating waste rs sent to the first dust collector 14. The

first dusfpeoldeptad phiry %M@&aﬁ]ﬁ]i%'%ﬁsfdﬁj Wy fdaussly 4 |pdwgury he

flue gas &b. The flue gas b fr hdas been renoved Is 'sent to

the secorghfiied &!pafd Fhridugiia tdbfedPi Hivindita SOinkbaS esl dpe hr | nat i ng

agent g of the invention is added into the flow channel in the upstream of
the seconghdlusimesh | $d0ind o f BEPRYaE whisle fviliest Pidiioeisd dmdeednd enoved

- 15 inthe first dust collector 14, residue of dechlorination h renoved
in the sefiidinyd coteiier Hbrogtan nbneérosdlume daSt100 .cols jastesul t,

the resi due of dechlorination h can easily been di sposed of as conpared
with the wise vhe lpawdengimdeln sscreén pcdra 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 sodi um based dechl orinating agent g conprises a m xture of sodium

hydr ogencar bonat e (sodi um bi carbonate: NaHCO,) and a hydrophilic

anti -caki ng agent. Sodi um hydrogencar bonate should be ground to a nmean
particle diameter within a range of from2 ~ mto 30 ~,m or preferably,
from2 Nmto 10 hum and m xed with a silica-based hydrophilic anti-caking
agent in an anount of 0.1 nmass % or nore, or preferably within a range of
fromO0.1 mass %to 5 nass % A nean particle dianmeter of the hydrophilic
anti caki ng agent should be within a rafje-of from 0.001 dun to 1 hum or
preferably, fromO0.001 NNmto 0.1 dun. Applicable hydrophilic anti-caking
agents include, for exanple, hydrophilic fumed silica made by Tokuyana

ar Ff;é?te'f%n%r@vﬂ"eiﬁ@?«%’%P?a@*ﬂ%ﬁ&&%"’”—%hﬁ% > ;“ %fé&ff%%%é& Sr
i amoror SHRLTAELRE MGG ot e NaGab el "o PR CovfRELoR” alfe et o1y
utiIizat|QQH§%;6ﬁ+orl y%f@ntﬁg?é Hz ﬁfﬁkf@@tébns fgéfo PXIdeS t he

sodi um bas¢€ |ng agen erves as a dés urtzer, thus making
it &%5?“ P, acconplish desulfurlzatlon in the second dust
coIIector S nmu taneously wi th dechl orinating. Upon addlng t he

sodi um based matd éﬁp Het¥h B L Bwrd ﬁ?ﬁ muged from
reaction with ydroé%n chl ori r% (33 contalne r?ﬁ%# e gas I'S

diSChargQﬁmﬁ&cfeﬁéﬂ@@ @ﬁrgécﬁiﬂéé”@itﬂ”aféﬂaékéﬁ 8RRERE dEsttRel | ector 16.
The dechl orinated flue gas G/ is discharged froma stack 20 as a cl eaned

gas. The figsdetien®f iseehhméntats othé ¢6nevet powdde s6£med fosttgel | ector
16 is, on the other hand, added with Water i and dissolved in a dissolving
tank 22, puktpdes 6Erthe&@umh§|ﬂuet&ﬂ§1€4afandp6$ér eandsmeéasafiiingushéol ution
j. Wien water i is added, water-soluble constituents in the residue of
dechl or i net¢hinat tor ahngmwﬁdalmmat formédt aswad eressbt ubf efabhst i t uents k
are not dissolved in water, and renmain as suspended substance in the
aqueous sol ut iThe angle Qﬁd;ﬁmm apuetrkepingd @s ja (@bt to a
separator 26 for separation such as filtration, and the water-insoluble
const i t uePRBakned by rgubkractingnthenvalee seharngle ¢fofialheframebhe
solution. The se arated wat eri nsol ubl e constituents k are returned to a
pyrolytidvé%%%t M9 RnreR_S escribed later, and finally discharged to

el £ing fur nade ALSHERERITEEY dha #%ﬁ@lﬂ”‘) te”w@r%&é e the
decompos; RIHteT FENEL e chEC R hEkEnt: &5 ¢h FRCRE “hretabfECEE e ok uti on 1
remi Ni NG, LR o BEOA RAY g Of gﬂ&.&e&erofnw'm' anEiné&U@E gont ai ns

wat er - sol nst I tuent S sent to the next process adj usti ng

tank 28 faobn@diéds 1sé "&Sm, AaQFbaﬁéHééhEQgégéftthé“m§§bdb§ EHQS§6Q86rSUCh
as hydrochloric acid (HCl) is added to neUtralize the unreacted

dechl ori ngdmpie ageat t €t £69| y€ds ideVBherwattht §Biss drekaiagdtdhehei ke sent
to the dioxin renmoving unit 32 are renoved. For renoving dioxin and the

i ke, thetatdl vmdssl chathealirapgsed ppowderesamplel rkepowder dample and t he

| i ke by causing the agueous solution to pass through an activated charcoal
packed benlighex hin|thisivalhpel has. ggherabliyohighosoatberingbpaopedtpy
renovi ng di oxin fromthe above-nentioned remai ni ng agueous solution 1 is
stored i nard veboedakikityank 34 as treated water m From anong the
above-nenti oned wat er-sol uble constituents, only the aqueous sol ution

cont ai ni ng di Sssiinm hydragenearkorate showkdiipkaterablvichade B JveRR ged to
the sea, rivers, and, sewerage di sposal plant _after pH adjustnent. |n view of
t he sHgﬁﬁa¥ﬁﬁﬁ¥ﬁnd%ﬂmﬂF%&lWlthéﬁn§|HQHEFOanfEQB gh LRe ?rEmntﬂBiahueous
solution 1 after separatjon_of the terinso] ubl constltuents is sinpler
in equi prEhE %ﬁﬁPIEékﬁl? e cPLpmeher 9F8?§tFEanV§?I%m'lﬁ e2FH1%]  in order

to rennvebé%éggg tng ég lum-bgged dechlorinating agent and hydrogen

chloride may become insufficient. With the mean particle



| i ke contained in the aqueous solution 1 remaining fromthe separator 26,
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 renoving unit 32a is arranged between the
second dust collector 16 and the dissolving 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 se2ond dust collector 16 are dissol ved
in water. Applicable dioxin renoving unit 32a include, for exanple, a
heating dechlorination unit. Wth the configuration as descri bed above,
dioxin and,the _like are alppst fully renpyved om { he .resi due, of
dechloring%?%ﬁtanﬁﬂﬁiSEH EBBH]%hEmdiBQ?ﬁh?eﬂ%bFﬁg andy @Eﬁg EimEs@ndo
dioxin orythe like is therefore_contained, not_only.in the fer-insol uble
constitueﬁ?goﬁ,mﬁﬁt ﬁl§8qPﬁr?ﬂef?§nﬁFﬁPﬁbhﬁqué8h§°%§ﬁ{n$QnP%ﬁ&?¥ﬁt%er, t he

configuratj en. own_ip.Fig, .3 y_be.adopt ed,. i,n ich the dioxin
emoving thfEL85eRE ERatR0n or "t RE aofliprBanea: SPRBIRE naFRes! Alnk 25,
and the dioxin.r i uRi i r ed b he_second dust
coIIectoréiéégﬂdsgggigggsgféwgégfa%ﬁégﬁégghg ?érggggiPnaaﬁaggﬁeo i ke can
be al nost I edaby th LQXi L NG LN] : t he curs a
or obl om of PG BRRYCH0 gy, "%, HeRH; RabEIRLE MibREL et ch iy 1°FERGEGCS, T
renovi ng [ o €he di, o é d hke ek opH
adjustnen?? %ﬁgacgn igﬁéa%?o ggygﬁgm%oﬁ%&ggg.rﬁgﬁgébéfsaﬁgeigdopted, in
whi ch a mKereBbrandofedfblemen8aBi8. Provi ded as neans to grind sodi um
hydr ogencar bonate and m x the hydrophilic anti-caking agent. In general,
because sodiumuhynnﬂﬂﬁnsadﬁﬁ&w&ék£ﬂ$Js§eﬁt§m§§héﬁﬁIiyIfnéﬁ@@@téilyééhin a
range of from50 ~, mto 270 E.~m the process conprises the steps of adding
hydr ophi Imagseticm Steapgte, neabcpamt stbardtanahdrmaghbsium cappenateflr om
0.001 wnto 1 ~,mas the hydrophilic anti-caking agent g2 in an anount of
0.1 mass % t o Bl hydtgph Dhibm cantibyedleing , agent nin stiue uimvgmit bopencar bonat e
gl and the hydrophilic anti-caking agent g2 in the mxer 35, grinding the
resul ti ngshewidrpreferahduncempriseesilinat andwshaihdaprefigeablyfbem 2 E. ~m
to 30 Eun in the grinder 18, thus generating_the sodi um based,
dechl ori nBt¥f¢ aBehhegtotplsmassia BB@e@eGgEﬁFbﬁﬁhaﬂgnggﬁgﬁn#ngaps added
to the flue gas G? ér£g1mhich dust_ flI has been req?ved 3% the first dust
col | ect or3BQUREHRT Boi &nPRYBPEGen AR RRPHRE S]r?ﬁfhcr' P D rnintHarticle

diameter withip.a.rapge of, from2 N.mto 30.Vi ecause its particle size
' e, ThARFEsf 6REPRR RarARE) Bn ot icedkitpnbrREctancstite Mg o

adhesi on ] C of .tk Ll ter refo it
ensure a @gﬁfgﬁg%%%gyég %Tkég?ﬁgngg%gFc?gngﬁsgfgy éoaﬁlﬁaggg’c%nﬁﬁahration
shown in [ HhCh¢t } Ol e ' LEbh3R 14 a in the
domnstreaﬁ}g?d?%% %?ngjggt?ﬁag¥aﬁtﬂﬁg,g?ﬁgﬂg?gﬁF%hrgﬁgéiﬁgau2?§g§2a may be
arranged pefweesatifgspesndudust 88the6kPhatborld THE KYESOPYiTHL tank 22,
as in the configuration shown in Fig. 2. Further, as in the configuration
shown in &mygi-Sakihg dgentnshedDii n@rénprederabyybbeakinegethepefbee
downstream of the pH adjusting tank 28, and the dioxin renmoving unit 32 may
be arrangkn tkeweebal masscofidthasfiechloeihatini§ agdnthéndaasamwunyg t ank
22. It is also possible, as shown in Fig. 5, to arrange a nercury renoving
unit 30 beitkém ahrapgeadfusromg0t akkt@854nd the dioxin renoving unit 32
for the purpose of renoving nercury contained in the remaini ng aqueous

sol ution 1 frdiattherepreean mtz«vlm dianeter f i the iydrophili@ry, a
heavy nmetal, is renoved by the nercury renoving unit 30 after pH of the
agueous s%mﬁ%f%mklngeﬂﬁﬁnznghaﬂl@rP§@%ﬁ¥ablﬁnb6fW%ﬁblna@eFahgglQEIe
constituents k in the separator 26 js adjusted in the pH adjusting tank 28.

Mercury ne5CBel r @Obvidl, too} BRamiikile) 2 1gRa 1N RAT G I FAMKLL  he i on
exchange t&gd or the adsorbtng nmet hod. Ip_the ggglication of the
or 6! pi t Al S39E rs® hA RO aF PRATKABLE hAR B2 KRS (BELERE, cahsifgnot

preC|p|ta%écnnigaif§ ég£§1gg achiev §U£3%ggrogfogeparticle diameter



- 21 wusing a heavy netal scavenger having a dithiocarbamate group and the
like. In the ion exchange nethod, when nercury is present as an ani on such
as halide conplex ion, an anion exchange resin is used. In the adsorbing
met hod, a chelating resin having a high selectivity of specific heavy netal
ions by chelate effect, an activated charcoal or an activated coke is

enpl oyed. Applicable chelating resins include, for exanple, polyacryl,

pol ystyrene or phenol resin as substrate, and thiol type, dithiocarbamate
type, isothuroniumtype, dithizone typelOthiourea type, im dodi acetate type
or polyam ne type as a coordination radical. Applicable kinds of activated
charcoal include, for exanple, gas-activated charcoal, zinc

hl ori de-actiyvated ch ted. activated ch |, t shel
act Dvat od TR} 65 thafa o hthr s GE 0L 5 BRAPTE o BRAHG © hese

o a chel Rer e b8 hirethed: ErEsft O Lol H . B0 aocur acy.
i oxin r erBeERGE UnE 1286 TRR KL oo GO B SR OE e O BBE®The appl i cabl e
hown i n FREeTAr Y FRRERES 3 nEadided ekl or P 8 R Whinged i n the
et oury 1 amovi Ao e g el adhe 3% erie BZesSREISRLERRSH. 0T, o

unit 32a ; n I [ t he
di ssol vi ng&%{“éé:‘ﬁl%g a%?lﬁ?ﬂgﬁﬁ\gg E%%ﬁtnéﬁeﬁ'ﬂ%ﬁ@u{%e i o%yr?a%e?r%si ng unit
32 in the t i i i Ik F enovi ng
ani 320 e e S s B8 RS S M bR R T

di ssol vi ngn4 atky %@m?ﬁﬁsi\ﬁ@tﬂoﬁlwIMe st ERidedtd; paliRg @f waste and
produced flue gas will now be described with reference to Fig. 6. Fig. 6 is
a system dhagrisinfor | siepa et g abthenpach Ipiic afed duenaizttsd doadiustiilble

equi pnent of the invention. In this waste treatnent equi pnent, waste a
ground to cometitddeéntsn sndairecenisis tibheinaigpal twestss iss dogdusit ifaeedi ng
means such as a screw feeder to a pyrolytic reactor 2, as shown in Fig. 6.
For exanpl®elaingrfuonace €9pehich sthie pyuralivtisanses @nds Yhe ol ytic
reactor 2. The inside of the reactor 2 is kept_ w.th a | ow oxygen atnosphere
by a seal i FRPPREREAQ FARTEERBORTS AL sFedM 2RISR GRBSSd air A heat ed

b heat h 8 din.the d t f th ti I ti
furnace 6 SOPHEC O BFESE: 4nd G TTuAn 0T (L LaE AR B0 149 ed (0 the.

| yti | t ' t : i t hi
range of IS a00t P T G5 B et I8 affal e M g T @
pyrolysis ofe tfif,48548ed; & @tf% g?ﬁr@égﬂﬁl@%a% and pyrolytic -

23 residue b which™is mainly non- e. The pyrolytic gas Gl and the

pyrol ytic d&shIbeiRa€Engrehedflte t §ilsdly r Ot itthd eRiGtsy fAud gazeparated by a
di scharge unit not shown, and the pyrolytic gas G is fed via a line L2

which is atpyaolydimegns by padging & deshlor nfatirey coemst isosepitatey

furnace 6. The pyrolytic residue b, varying with the kind of the
which separates 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



waste a, is found to conprise as follows in mass % according to findings
obt ai ned by the present inventors: Conbustible nostly conprising relatively
fine particles: 10 to 60% Relatively fine ash: 5 to 40% Coarse neta
particles: 7 to 50% Coarse debris, ceram cs, concrete, etc.: 10 to 60%
The pyrolytic residue b, which is discharged at a relatively high
tenperature of about 450C, is cooled to about 80C by a cooling unit not
shown in figures, and led to a separator 4 serving as separating neans,
where the residue is divided into pyroll§ti-c carbon ¢ which is a conbustible
constituent, valuables dl, and debris d2 which are inconbustible
constituents. A vibrating screen, a magnetic separator, and a separator for

yrol yi 1 ok bbke i i e REE B HErhESHIARAE SRREHEteY, l‘a‘fre'tf " |
. . . ' . 5
e o Tt RO b A hfecor, Hon Y Vot a5,
sel eg?edt%’%iﬁﬁ%%??;ﬁé%ﬁ%&e P A9, R R e by (EAS ?%é%?f%?%ﬁ ﬁez
Po o par (VeTeoH R AQ GRS JOrnEFrihae frg Ut B RAIET Lo Bl ner o
the combugddoig "Bl ié "gad UEPELEIRy RBahde Ot her hand, conbustion air fed by
a fan not shown, the pyrolytic gas GL and pyrolytic carbon ¢ are burnt in

the conmbusti ogRiddd¥iHed el & dRWRI atehicvd i@ fulhrdiPRiqt ure
regi on of about 1,30C. Through this conbustion, conbustion ash generated
fromrel adiyeily dndechehlPicst f£oRStRE AYGSdYS i SoTetbon 6f avRiclebpns d2 is
melted and generates nolten slag e. Molten slag a is converted into water
gr anul at chas | sgemyadjwpped ooy rohe phemcdifienphay cbef inseabadhussi an
nmelting furnace 6 into a water, tank not shown. Water granulated slag is
bl ocked idiexin preseximgdusitpe Ioy macpEd dthis mhitossiimwrenwov ifmey nediti nt o
particles far reuse as a building material or a paving material. The
conbust i ofC¥ | xeMeatngd tewin af eomi bhe hageerdsissobat kentohgvihiehap® 6 of the
waste treatnent equipnent is subjected to heat recovery in the heat
exchangerh@s theer cadiusred, gsdipxinnremeying cynity FOGaEEBOVERE boiler 1Q

wh h .1S, d d the fl &3, i h di - 25
Fllue. gas HOXHMARY (HhgLlks FEomcresfing oEBeraloFLATEIRR AEPE0ERd12 (o
d t t t .egdhe fl (b of which t t t b
Feduced 10 {REPCRRPEIE ETEE, anf CHGTO0R e BN} JRak obe  BEORLTRHT SRR
I | ect 4. . DOj dygy t
12 and { e oS r RSy PagREh ROROE ooy NG AEERERPRHACCRETLERRD || 0"
respect i vebyn THE1888 oF AOEHLEEIHAEEON ! QehbPablANBy Lo BEcsAADEERLON

melting furnace 6 viat es L4 and together"w th pyrolytic carbon c
separ at edgaé ﬁf@hﬁfﬂ@fﬁééﬁs4isagﬁo§ﬂ@é&?t€ﬂi§Odﬁ@ﬂﬁﬂsféﬁﬁvﬁﬂé aBiting in
t he conbustion nelting furnace 6 to becone sl ag.

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 agqueous
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").



The water-insoluble constituents k separated in the separator 26~are al so
returned via the line ZS to the pyrolytic reactor 2, and finally burnt and
nelted in the conbustion nelting furnace 6 to becone slag. In this _
process, heavy netals are made harm ess through slag formation. The
subsequent treatnents of the flue gas Gb sent to the first dust collector
14 are the sane as those shown in Fig. 5. The description thereof is
therefore omtted here. The subsequent treatnents of the flue gas G5 sent
to the first dust collector 14 may be d@&onplished through a treatnent
system of the configuration showmn in Fig. 1, 2 or 3. - 26 EXAMPLES
Experinents were carried out on practical applicability of the sodi um based

dechl i ti fot t. tj : i L= caki
Sgent 15" m xecF SEEREED 3 RERGECEOR miRYRE. LORinh BYAEARShGAERERALECI OF
(herei naf Lag Eﬁéehgaéobﬁigic"ag%&u ggg ﬁggéﬁhhpshaaslﬁgiﬁaégtfé}>- For

conpari son purposes, a sodi um base inating agendt mxed with a

hydr ophoble 3 ARk hyC 36l AnaigakoblnBlaenat el HAyNKAr BRBviiueadthl thaking agent
(herei naf Cer refgrred to a5 "sodi um based dechl ori nating agent B") was

prepared,ugaéreéﬁebEHEBESswebﬁdakaqecgaéieéeauangnmaaastﬁaakn@pplicabiIity
thereof. The sodi um based dechl orinating agent A conprises sodi um

hydr ogencgtbeemefthianeddwasted t reatinealte eguippieat .of A Sm&psusyxed with
hydrophilic funed silica having a nean particle dianeter of 0.013 ~m

serving agefbvdny updki Feragembovingameanuyt febml thes agueotise sdddtisnbased
dechl orinating agent B conprises sodi um hydrogencar bonate havi ng a nean
particl e dfawhtieh pH 8al, beenxad justedhpyr dhieopHc mbdifdesi imayabeavi ng a
mean particle dianmeter of 0.013 ~,imserving as an anti-caking agent in an
anount of aldeds $nytheadowns tasam odr thiee pAnmoddflieng iagéives added to the
sodi um based dechl orinating agents A and B are shown'in Table 1. In Table
1, the antiforgRengigged: wAstepteatmenthequdpmeddki ng agent added to the
sodi um based dechl ori nati ng - 27, agent A, and the anti-caking agent B,
the anti-caki ngh@gEhreagasddeshineinafing BatRaddREntBei ABVPRE1GBent B,
respectively. Table ANTI - CAKI NG AGENT . AANTI - CAKI NG ,AGE .
BKI NDHYDREPRPELERS F@NRWEPGGEBGSFBch£8MEDm§PEFeRﬁHEEﬁFéNUVANA
CORD. TOKUYANA CQRP NAVE~OLOSI.L . OS, 102RECLOSI_L, M- 10QUANTI TY OF
ADDTTI QNI PR egy IRE DI SHORET Aok BgRRg, IBES ,t}‘le ng’ﬁlga,s?@ FEHERPERL
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 agueous solution
in which the residue of dechlorination is dissolved, and

adjusting pH of the remaining aqueous solution after

separation of the water-insoluble constituents.



COMPOSTTI ONSPCA {Si Q2) SILICA (Si0=) The angle of repose, the flowability

I ndex and the dispersibility were determ ned for the sodi um based

dechl orinating agents A and B added with the above-nenti oned anti-caking
agents. Analysis was carried out through neasurenent by the nmethod

menti oned above by the use of a powder tester PT-D made by Hosokawa M cron
Corporation. For the sodi um based dechlorinating agent Ain this exanple,
nmeasur ed val ues of angle of repose of 53 and dispersibility of 21% were
obt ai ned, and from Tables 5 and 6, irdldes of 12 - 28 for the angle of
repose and 16 for the dispersibility were read. Simlarly, measurenent of
the other itens gave a floodability index value of 74, suggesting a high

degree of floadahility. Asimlar e uat i on ) de al.so faor the

Sod um based ATt iEavSPdne THE, i R Hern ve o

90, 5ug9esi g % ¥E ¥nd! Pl ROHAPIL L] VeedbFed Y S E EndPINaL D120 © 2
after pH adjustment.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a system diagram illustrating an embodiment
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



SCDI UM BASEDSODI UM BASEDDECHL ORI NATI NGDECHL ORI NATI NGAGENT AAGENT
BMEASUREDI NDEXMEASUREDI NDEXVALUEVALUEANGLE of $3123818REPCSE

() DI SPERSI BI LI TY21165725( % FLOODABI LI TY- 74- 901 NDEX Conpari son of the
sodi um based dechl ori nati ng agent A and the sodi um based dechl ori nati ng
agent B gives the followi ng findings. As to powder properties, while the
sodi um based dechl orinati ng agent A showed a normal flowability simlar to
t hat of cal ci um hydroxi de, and easily mxed with water, the sodi um based
dechl orinating agent B showed a very -hilth §1owability, and repelled water,
not being adapted to it. - 29 To see practical applicability,
experinments were carried out in an actual plant on operability of the bag

Tei | on | am nat E0OtoBOLE. Aodeh Lo adeooP sy raPebbRifRch sARER, baced

dechl ori ' A B._.B | i f . I_nat
obser ved o oA BaRE sHipie’ ag St s BRo kst enbicBhEneor FROCI S N
i's Iargerikg%nkg%ngodiun}based dechl orinating agent B. Table 3

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the present invention will now be
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 f1 has previously been removed



SCDI UM BASEDSCODI UM BASEDDECHL ORI NATI NGDECHL ORI NATI NGAGENT AAGENT BKI ND OF
FI LTERTEFLONTEFLONCLOTHLAM NATELAM NATEPRESSUREDROP OFs 4.9 x 10Z Paz 2 x
10" Pa or noreFl LTER CLOTHLEAKAGE OF51 ng/ NmB8 or | esss 120 ng/ Nn8 or

| essAGENT For the sodi um based dechlorinating agent A, the pressure drop of
filter cloth was low as up to 4.9 x 10~ Pa, wth a | eakage fromthe filter
cloth of up to 1 ng/Nm, thus posing no practical problem For the
sodi um based dechlorinating agent B, in contrast, pressure drop of filter
cloth is high as 2 x 10 Pa, with al so ¥ h+ gh | eakage of 120 ng/ Nmi, thus
showi ng difficulty in practical application. Experinents of |eakage
concentration and pressure drop - 30 were carried out for the use of a

doubl o- vioddn Hea T3 TElto St g SR i IZRRIARE: S ARSI 0 190 Prce

EE%EE% KPR AR POE PR SEES SedLaitRxT 1. FERhantr AUBO8tE W OvEN

G ASS dust fl1. As a result, the residue of dechlorination h can
easily been disposed of as compared with the case with a
single dust collector.

The sodium-based dechlorinating agent g comprises a

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 um, or preferably,
from 2 pym to 10 um, and mixed with a silica-~based
hydrophilic anti-caking agent in an amount of 0.l 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 uym to 1
um, or preferably, from 0.001 um 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
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(Pa)1.8 x 1 OZ7.5 x 10Z In the case with a doubl e-woven gl ass cl oth al one,
both the | eakage concentration and the pressure drop are large for the
sodi um based dechl ori nati ng agent B, whereas, for the sodi um based

dechl orinating agent A both the | eakage concentration and the pressure
drop are small. In the case with a doubl e-woven gl ass cloth having a Tefl on
| am nat e - 31 formed on the surfaeelthereof, while the | eakage
concentration is null for both the sodi um based dechl orinating agents A and
B, the pressure drop is very large for the sodi umbased dechl orinating
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chloride (HCl) contained in the flue gas is discharged as
residue of dechlorination from the second dust collector 16.
The dechlorinated flue gas G7 is discharged from a stack 20
as a cleaned gas.

The residue 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 aqueous solution.

Then, the produced aqueous 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



NO.-i MY27VGM~~1r1 10 h Vf 10 ~V1 10 ~t~1 MNMt~1 ~~N"'~ et ~
Vi Yl yov0O NMe ~1d d V710 Ah M, , , ~~NOAAQ~-~Go 2 w
~CWwWOUAza3w0H - 3 h NN N N Nh hC~NN h OV IMNN NN NN CWi
W-i v-1r1i ~~~~ ~ hO~-CaM~ NNN,..i WW~ONNNto0 h~~Oh ~~ ~
~__| _~

- 17 -

completely removed by decomposition in the combustion
melting furnace.

The aqueous solution 1 remaining after separation of
the water-insoluble constituents k contains water-soluble
constituents, and sent to the next process, the pH adjusting
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 aqueous solution 1 obtained by removing dioxin
from the above-mentioned remaining aqueous 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 aqueous 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
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above, particles resulting fromcal cination of sodi um hydrogencarbonate and
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thus permtting avoi dance of clogging of the filter cloth by particles
resulting fromcal ci nati on of sodi um hydrogencarbonate and havi ng reacted
wi th hydrogen chloride or particles ©f18he anti-caking agent. It is
therefore possible to prevent occurrence of a pressure drop in the filter
cloth. Since particle resulting fromcal cination of sodium
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Fig. 2, 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



separating said pyrolytic residue into conbustible constituents and

I nconbusti bl e constituents; a conmbustion nelting furnace to which said
pyrol ytic gases and said conbustible constituents are fed, and which causes
conmbustion thereof and di scharges nolten slag and flue gases; first flue
gas treating neans for renoving dust fromsaid flue gases; second flue gas
treati ng neans dechlorinating the flue gases fi omsaid first flue gas
treati ng nmeans by adding a dechlorinating agent; a separator which
separates water-insol uble constituentslfot dissolved in water from an
aqueous sol ution containing a residue of dechlorination dissolved therein
by adding water to a residue of dechlorination generated by said second
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gas treatj and/or fromthe aqueous sol ution of which pH has been
adj ust ed %@9%%F§ggirnndifier; and wherein -36 a sodi um based

dechl ori nat i ngnagiin A1 81 45 BREWH SR r P9 ¢ Bay also be

adopted, in which a mixer 35 and a grinder 18 are provided
as means to grind sodium hydrogencarbonate and mix the
hydrophilic anti-caking agent. In general, because sodium
hydrogencarbonate gl has a mean particle diameter within a
range of from 50 pm to 270 um, the process comprises the
steps of adding hydrophilic silica having a mean particle
diameter within a range of from 0.001 um to 1 pum 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 pum to 30 um 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 fl has
been removed by the first dust collector 14. The sodium
hydrogencarbonate ground to a mean particle diameter within
a range of from 2 um to 30 um, because its particle size is
fine, reacts from the particle surface to inside, and has a
good adhesion property to the filter cloth of the bag filter.

Therefore it ensure a satisfactory utilization efficiency.



hydr ogencar bonate and ~a hydrophilic anti-caking agent, and having an angl e
of repose of 40 or nore, a dispersibility of less than 50 and a
floodability index value of |ess than 90, serving as said dechlorinating
agent, is added to said second flue gas treating neans. 2, A waste
treatment equi pnent according to claiml , wherein said sodi um

hydr ogencar bonate has a nean particle dianeter within a range of from2 ~c
mto 3 0 ~cm 3. A waste treatnment equi pnent according to claim.1

wherein said hydrophilic anti-caking aggnt_conprises silica, and 0.1 mass %
or nore of said hydrophilic anti-caking agent is mxed into said
sodi um based dechl orinating agent. 4. A waste treatnent equi pnent according
to claim1 , wherein said sodi um hydrogencarbonate has a nean particle
dianmeter within a range of from2 ~mto 30 ~,cm said hydrophilic
anti-caking agent is a silica-based anti-caking agent, and 0.1 mass % or
nmore of said h{dr thei toafdguratibnnghegantini Figi.xdq int whighd thedi um based
dechlorinating agent. 5. A waste treatnent equi pnment according to claim1l',
wher ei n salisxdiyd repioving antit &Xiisy aagangedasin theadoearstimdam difartdtesr
within a range of fi om0.001 ~cmto 1 ,um 6. A waste treatnent equi pnent
accor di ng gio adjashing tfank 128, ithe dioxim remawing ranidyid2a may behi ch
renoves nmercury fromthe remaini ng aqueous sol uti on aRer separation of the
wat er - i ns @nxangeso hatweamtthe secwnd/ dustwveald eatan fdhtans iherent
according to claim1., further including a m xer for

dissolving tank 22, as in the confiquration 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 removing
mercury contained in the remaining aqueous solution 1 from
the separator 26. BN

With such a configuration, mercury, a heavy metal, is
removed by the mercury removing unit 30 aiter 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 techniques include one

causing precipitation in the form of mercury sulfide or one



m xi ng sai d sodi um hydr ogencarbonate and sai d hydrophilic anti-caking agent
and a grinder for grinding said sodium hydrogencarbonate. g,, A waste
treat ment equi pnent according to claim5 ~, wherein, in said grinder, said
sodi um hydr ogencarbonate is ground into a nmean particle dianmeter within a
range of from2 ~mto 3 0 ~m 9, A waste treatnent equi pnent according to
claiml1l , wherein a nercury renoving unit for renoving nercury fromthe
aqueous sol ution of which pH has been adjusted by said pH nodifier is
provi ded downstream of said pH nodifier,, 10. A waste treatnent equi pnent
conprising: neans for dechlorinating?a%ydb gas whi ch causes hydrogen
chloride contained in said flue gas to react with a sodi um based

dechl orinati ng agent to renove sodi um chl oride as resi due of

dechl ori ngkiia@. ar aeBVYNHettadX sBad@fgete haviingf aodithidcagbatateogroup
dechl ori nation, then, “dissolving said residue of dechlorination by adding

wat er, sepadakihed 19&es - tRSEhebiéncerchahygenhethod, dwken| medcanyvwaser from
an aqueous solution in which said residue of dechlorination is dissolved,

and adj ustiregedld @k an' QNN Rchdde0halideucomplait donsepar anion of said
wat er -i nsOl ubl e constituents; and said sodi um based dechl ori nati ng agent

conpri si n@gxzhiingel resin dedungsdilydingeheaatisanbingnuethbgeraphilic

anti-caki ng agent, and having an angle of repose of 40 or nore, a

di sper si bidhellatding aes inh&avihgaad hhgh eedsstivity ofespesifdcotheayys t han

90. 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 accuracy .

The aqueous 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 shown in
Fig. 1.

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

the downstream of the pH adjusting tank 28 (in the



-38 11. A waste treatnent equipnment according to claim 10, wherein said
sodi um hydr ogencar bonate has a nean particle dianmeter within a range of
from2 ~cmto 30 ~cm 12. A waste treatnent equipnment according to claim
10, wherein said hydrophilic anti-caking agent conprises silica, and 0.1
mass % or nore of said hydrophilic anti-caking agent is mxed. 13. A waste
treat nent equi pnent according to claimhO , wherein said sodium
hydr ogencarbonate has a nean particle diameter within range of from2 ~cm
to 30 ,um said hydrophilic anti-caki ngzggent conprises silica, and 0.1
mass % or nore of said hydrophilic anTi“taking agent is mxed. 14. A waste
treat nent equi pnent according to claimlp, wherein said hydrophilic
anti-caki ng agent has a nean particle dianeter within a range of from 0.001
~cmto 1 downstTeain wefSttthd mesromnyt o i) tursictc @ @) g AlsO shlownMik P
wherein said nmeans for dechlorinating renoves dioxin and the |ike remaining
after remidg. @paihowster, Hhadistiretemoving unit 32a may be
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from a line L1.
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
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Gl and the pyrolytic residue b generated in the pyrolytic

reactor 2 are separated by a discharge unit not shown, and
the pyrolytic gas Gl is fed via a line L2 which is a
pyrolytic gas piping to a burner of the combustion melting
furnace 6.

The pyrolytic 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 figures, 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 ¢ and debris d2, separated from

the incombustible constituent which are then discharged, are
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flue gas G4. The flue gas G4 is sent to a temperature
reducing tower 12 to reduce the temperature. 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 f1 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.
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Experiments were carried out on practical applicability
of the sodium-based dechlorinating 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 dechlorinating 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 hydrogencarbonate
having a mean particle diameter of 8 um mixed with
hydrophobic fumed silica having a mean particle diameter of
0.013 um 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
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agent A, and the anti-caking agent B, the anti-caking agent

added to the sodium-based dechlorinating agent B,

respectively.
Table 1
ANTI-CAKING AGENT A ANTI-CAKING AGENT B
KIND HYDROPHILIC HYDROPHOBIC
NAME FUMED SILICA FUMED SILICA
MAKER TOKUYAMA CORP. TOKUYAMA CORP.
PRODUCT
NAME REOLOSIL QS-102 REOLOSIL MT-10
QUANTITY OF
ADDITION 1 mass % 1 mass %
PARTICLE SIZE 0.014 14m 0.013 um
CHEMICAL . .
COMPOSITION SILICA (SiO;) SILICA (SiO5)

The angle of repose, the flowability index and the
dispersibility 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
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sodium-based dechlorlnatlng 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
VALUE INDEX VALUE INDEX
ANGLE OF
REPOSE (°) 53 12 38 18
DISPERSIBILITY
%) 21 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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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

posing 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/Nirr)
PRESSURE DROP (Pa) 4x10? 8.5x10?
DOUBLE-WOVEN GLASS
CLOTH + TEFLON LAMINATE
LEAKAGE CONCENTRATION 0 0
(mg/Ninr)
PRESSURE DROP (Pa) 1.8x10? 7.5x10?

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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According to the present invention, as described above,
particles 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 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.
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WHAT IS CLAIMED IS:

1. A waste treatment equipment comprising:

a pyrolytic reactor which causes pyrolysis of waste to generate pyrolytic gases and
pyrolytic residue mainly comprising non-volatile constituents; separating means for
separating said pyrolytic residue into combustible constituents and incombustible
constituents;

a combustion melting furnace to which said pyrolytic gases and said 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 said flue gases;

second flue gas treating means dechlorinating the flue gases from said first flue
gas treating means by adding a dechlorinating agent;

a separator which separates water-insoluble constituents not dissolved in water
from an aqueous solution containing a residue of dechlorination dissolved therein by
adding water to a residue of dechlorination generated by said second flue gas treating
means;

a pH modifier which adjusts pH of a remaining aqueous solution after separation
of the water-insoluble constituents by said separator;

at least one dioxin removing unit which removes dioxin and the like from the
residue of dechlorination generated by said second flue gas treating means and/or from

the aqueous solution of which pH has been adjusted by said pH modifier; and wherein
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a sodium-based dechlorinating agent comprising a mixture of sodium

hydrogencarbonate and a hydrophilic anti-caking agent, and having an angle of repose of
40° or more, a dispersibility of less than 50 and a floodability index value of less than 90,

serving as said dechlorinating agent, is added to said second flue gas treating means.

2. A waste treatment equipment according to claim 1 , wherein said sodium

hydrogencarbonate has a mean particle diameter within a range of from 2 x m to 30 um.

3. A waste treatment equipment according to claim .] , wherein said hydrophilic
anti-caking agent comprises silica, and 0.1 mass % or more of said hydrophilic anti-caking agent

is mixed into said sodrum-based dechlorinating agent.

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

hydrophilic anti-caking agent is mixed into said sodium-based dechlorinating agent.

5. A waste treatment equipment according to claim 1', wherein said hydrophilic

anti-caking agent has a mean particle diameter within a range of from 0.001 umto 1 um.

6. A waste treatment equipment according to claim 1 , further including a mercury
removing unit which removes mercury from the remaining aqueous solution after separation of

the water-insoluble constituents.
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8. A waste treatment equipment according to claim 5 -, wherein, in said grinder, said
sodium hydrogencarbonate is ground into a mean particle diameter within a range of from 2 um

to 30 um.

9. A waste treatment equipment according to claim 1 , wherein a mercury removing
unit for removing mercury from the aqueous solution of which pH has been adjusted by said pH

modifier is provided downstream of said pH modifier.

10. A waste treatment equipment comprising:

means for dechlorinating a flue gas which causes hydrogen chloride contained in
said flue gas to react with a sodium-based dechlorinating agent to remove sodium
chloride as residue of dechlorination, removing dioxin and the like from said residue of
dechlorination, then, dissolving said residue of dechlorination by adding water, separating
water-insoluble constituents not dissclved in water from an aqueous solution in which
said residue of dechlorination is dissolved, and adjusting pH of a remaining aqueous
solution after separation of said water-insoluble constituents; and

said sodium-based dechlorinating agent comprising a mixture of sodium
hydrogencarbonate and a hydrophilic anti-caking agent, and having an angle of repose of

40° or more, a dispersibility of less than 50 and a floodability index value of less than 90.
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11. A waste treatment equipment according to claim 10, wherein said sodium

hydrogencarbonate has a mean particle diameter within a range of from 2 xm to 30 wm.

12. A waste treatment equipment according to claim 10, wherein said hydrophilic

anti-caking agent comprises silica, and 0.1 mass % or more of said hydrophilic anti-caking agent

1s mixed.

13. A waste treatment equipment according to claimj, wherein said sodium
hydrogencarbonate has a mean particle diameter within range of from 2 xm to 30 um, said
hydrophilic anti-caking agent comprises silica, and 0.1 mass % or more of said hydrophilic anti-

caking agent is mixed.

. 14. A waste treatment equipment according to claim {0, wherein said hydrophilic

anti-caking agent has a mean particle diameter within a range of from 0.001 um to 1 um.

15. A waste treatment equipment according to claim 10, wherein said means for

dechlorinating removes dioxin and the like remaining after removal again after pH adjustment.



