SPEC! Fi CAT| gilil+4§PARATUS FOR THE PRODUCTI ON OF CEMENT Technical Field The
present invention relates to an apparatus for the production of cenenp5 4324
and particularly to an apparatus for the production of cenent in which
wastes are used as a cenment raw material. Background Art In recent years,
general wastes and industrial wastes such as nunici l“ m I s! udge,

and shells markedly increase, andspgﬁﬁgg&h¥goytilizamm M” ’mmmmm»cling as
resources of those wastes are attenpted in every field. .Hqwever, there is
no definitive nethod regarding waste disposal, and Tt 15" “existing
state to rely on rec | t contain netal pieces, noisture, heavy
net al s, chloryne, a|bgfgééggﬁdyﬁﬁdﬁ?ﬁu§§QBQ9§%9§UP§ EFMFHE | nventi on
Therefore, the present invention has an object to provide an apparatus for
t he production of cenent capable of nmaking harnful materials contained in
wast es hafegiscalpfd@lel ng cenent using wastes as a raw material, thereby
recycling the rs and, gi vi ng. cenent_having a quality
conparable to \Sgrﬁée asrle%%gr%t Ilgiﬁgﬂlkgg%eﬁ ?a ? J%l%p%r? atRRA o} fﬁxprtg}fucti on of
cement acuordliatgidmo dfheempnheseandi pueditohariy whioh s s Ed1Setheas raw
materi al s, i&%ﬁ eqﬁ{pped with a dr Lng pre-treatnment unit for renoving iron
pi eces APHHELON & §PREndReFRAFNgYRRBRRATMI ¥STDraAYd MEMRPtatrdMeast
one ki nd @f+&-gonmponent nodifier such as |inmestone, alumna, clay and iron
raw materials, and at |east one kind of wastes (hereinafter, 1 referred to
as a raw material) , a raw material preparing and bl endi ng

Background Art

In recent years, general wastes and industrial wastes such
as municipal refuses, sludge, and shells markedly increase, and
effective utilization and recycling as resources of those wastes
are attempted in every field. However, there is no definitive
method regarding waste disposal, and it is the existing state to
rely on reclamation.

Wastesgontainmetalpieces,moisture,heavymetals,chlorine,

alkalis, and dioxins.

Disclosure of the Invention

Therefore, the present invention has an object to provide an
apparatus for the production of cement capable of making harmful
materials contained in wastes harmless, producing cement using
wastes as a rawmaterial, thereby recycling the wastes as a resource,
and giving cement having a quality comparable to general Portland
cement.

The apparatus for the production of cement according to the
present invention, in which wastes are used as raw materials, is
equipped with a drying pre-treatment unit for removing iron pieces
and moisture, a raw material grinding unit for grinding at least
one kind of a component modifier such as limestone, alumina, clay

and iron rawmaterials, and at least one kind of wastes (hereinafter,
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unit for mymdp tdge raw material in a predeterm ned proportion, a burning
and cooling unit for burning the raw material to forma cenent clinker, a
product grinding unit for mxing and grinding the clinker and gypsum and
optional ly adding a setting nodifier, to produce cenent, and an exhaust
gas treatnment unit for quenching an exhaust gas generated fromthe burning
and coolin nit to_suppress. re- i¥nthesis of dioxins, as well as making

t he exhad: egﬁgdhtaor AP &s53Y BAFERERL) t et APPAraF 431 REPRsE 10gmRd BLanging

chl orinevand rokkedstimsichet FROtmawe #1101 nad] ;?ﬁécﬁé‘@eﬁﬁ'ir%d i tabkal §
contents in the clinker, to thereby adjust the chlorine and-alkali
cont ent s burpingandpehi kg halitfefroper gt hg ravowa texaisil e fiommtdeenase t hat

an al kal i co Ln the.raw material. and clinker i.s tqo | arge

conpar ed ¢ gﬁ %%Le: ’C%E%g?q%ce{ 5r#§ﬂ‘tnf3 %ﬁo??ﬁéﬂlé‘olﬁ‘rgc%%é glréngdagaﬁieocihgke? aw
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conpared to the chlorine content, alkali sources are added to the raw

nat er i al CEMRBtapiRf &uS*hayst Fashérepemenhpilidedosf Juerrbiand andesbapssi ti on

uni t 101 g6al keRbEgedURton ORNETALAT {4 ARd RODYLE! Y, apd goebing. unlt and

deconposi'ng dioxins in t sts un eating. °Fur , apparatus may
further bygntbepissell dfoxdnseany welhlas magahgeohe umitadsar gaef haimbedeavy
unit, or nmay

metals in thenguséé ene};at ed from the ?}urni ng and .coaql i ng

further be conptfsed _()ft © HERRAF Tt J1°Ys b P PIPEEFER Predt RBROT LA tandr
conduct i Bgxal abid{ZAinett uhieatdRHaRAstheRV¥nIBERhE drik kadUstsnoshes at ed
fromthe burnin and cooling unit, "and for m xing the sane with cenent for
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carryi ngaowtliadie havehtdoorterdr ehrafe eay nate réaboahdentinkert e tpoeserde

I nvent| Ogorlngared to the chlorine content, chlorine sources are added to the
raw material, and in the case that the alkali metal content is too
small compared to the chlorine content, alkali sources are added
to the raw material. |

The apparatus may further be comprised of a dioxin

decomposition unit for collecting dusts generated from the burning
and cooling unit and decomposing dioxins in the dusts under heating.
Further, the apparatus may further be comprised of a heavy metal
treatment unit for refining heavy metals in the dusts generated from
the burning and cooling unit, or may further be comprised of a heavy
metal stabilization treatment unit for conducting stabilization
treatment of heavy metals in the dusts generated from the burning

and cooling unit, and for mixing the same with cement for

disposition/disposal.

Brief Description of the Drawing
Fig. 1 is a view illustrating the structure of an apparatus

for the production of cement, according to an embodiment of the

present invention.



descri lbed based o the acconpanying drawi ng. The structure of the apparatus
for the production of cenent, according to the enbodi nent of the present
invention, is shown in Fig. 1. The apparatus for the production of cenent
is mainly conprised of 8 units of a waste drying pre-treatnment unit A a
raw material grinding unit B, a raw material prepari ngdand bl endi Eg unit

C, a clinker burning and coqling unit D, a product grinding unit , an
exhaust g%%sqr’@éf EﬁFFYFPgagHFORFﬁ IR¥SMOEN tion unit G and a heavy

el Al ; ! . of.
nmetal refining qeidinderEhe Was Emﬂsaﬁh@nfre@flstlge%e;he\%%né:ng@ﬁgftﬁ_%n is

incinerated ash of municipal refuses, sludge, I’ ke. The
wast e drydefsFipibed basedenn thet agcompanyinegtdramirdy.l, a crane 2, a waste

drawi ng hopper gthgt air ove 4, a rotasr od_r er pr5’dua (:;Lrusher 6, a
magnet separ at or o7 ° RO HRGhS (9T C88| dRRGA ! o%i §AugH 19819 € TEBon
addi ti on MR +&0t ha endsd dinfer@as £NERd r[?ﬂébszé?rft ifu%léﬁﬂiéﬁ,sl?'%%ﬁadd g or

sodi um car bonate) addition equipnment 11, 'a bag filter 12, 'a fan 13, and at
| east ond kbnponeRhe adprAraeth fdedde pgoductiphi ofwasmentr y$ngainly

pre-treat gt SA, e, 8 steahtled by a truck or the |jke and
accumul ate oﬁ%%lﬁeoﬁa%%%fgﬁék 1. téCé \cflv%g?ggl r‘?an 55t ﬁ“peen PRtS %hea1 wast e

drawi ng hepiperiad grindieruniitd) a rswenetdeld Ngrapaoprgiaigl bier@0hgmnat t he
upper portion thereof. fromthe waste yard 1 by the crane 2. After renoving

iron pi eCes? §hdRKRE PRERING ndusod 119 tpatisBor @ e @B GE @njiingg nst @p.ri]tl n
( ; . o . _
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rotary dryer 5 equipped with the hot air oven 4, a |

noi st ur e ahgha ey metaheredisting snétapor a"lhe:dwasnrtexalelrr:.'erreaasmeméhﬁ?1 a’ﬂﬁlléhsteh
content tQ 5%.qr. less, Further. after. crushing,the waste with t rusher
6, iron pol(?lgcg%%gna?t HCHRE CSheshed FRANEREPIAST T USHY Siiisd Sg%ﬁé
magnet separ aher 1iker. the magnet selector 8, and the waste remained is
transported to the raw material grinding unit 3 B. The iron pieces and the
li ke removed byPEhWaFEG Y% OFE-ELsAtMent unit A has a waste yard 1, a

crane 2, a waste drawing hopper 3, a hot air oven 4, a rotary dryer
5, a crusher 6, a magnet separator 7, a magnetic selector 8, a sieve
9, an active carbon addition equipment 10, an acidic gas neutralizer
(such as slaked lime or sodium carbonate) addition equipment 11,
a bag filter 12, a fan 13, and at least one component adjustment
feeder 69. '

In this waste drying pre-treatment unit A, the waste is
carried by a truck or the like and accumulated on the waste yard
1. Thewaste is introduced into the waste drawing hopper 3 equipped
with a sieve having an opening of 200 mm at the upper portion thereof
from the waste yard 1 by the crane 2. After removing iron pieces
and the like, the waste is transported to a drying step. In the
drying step, bad odor contained in the waste is decomposed by the
rotary dryer 5 equipped with the hot air oven 4, and simultaneously
moisture contained in the waste is evaporated tb decrease the
moisture content to 5% or less. Further, after crushing the waste
with the crusher 6, iron pieces and the like contained in the waste
are removed by the magnet separator 7 or the magnet selector 8, and

the waste remained is transported to the raw material grinding unit



or: the.magnetic selector 8 are, after renoving adhered dust with the sieve
9, discharged to a pit and then recycled. On the other hand, the dust
renoved with the sieve 9 is transported to a waste tank 14. In order to
adj ust the contents of Si 2, Fe2@3 and A12Q3 in the waste conponents to
the target value at an inlet of the rotary dryer 5, at |east one kind of

conponent . nodi,fi ¢ such. as i t an. al um , clay, and i.ron raw
ma{rgri al T3 ?&&eggég Bhe"Was gnﬁ%%g]ijg{e rleg‘gé’fagg}ﬁ% BABRL L5 dF TRATRNRE
feeder 69%ritheecrarariy. sellethercasgre} e Y vangd BEBetEAGRBA Ly AL
unnecessary, a nmethod of directly introducing into the waste tank 14 may

be used. S FERYS Ot HESCRBKEPOACH? anpditf pad then dﬁ&cécqll%d-beohntlpgpbmm into
i f.vi . her i) ci di ¢ _gas
ooy iem, RELMGeh Ak Il Shey 804 10 AR B6' £,

neutralizer are ad aust gas fromthe rotary _
active catdon 14ddition equi pnent 10 and the acidic gas neutralizer

addition equipnment 11 to adsorb dioxin in the exhaust gas on the active

carbon, and aI%‘bOtrgeFe%\?éijé’éitdFEed%;Pé}t%ﬁ@hoﬁsﬁﬂadrE@z@m il ddiQelnrtheul fur
oxi des, ifadtecenbaHehtsas Bt pfl dheudas Qﬁ%r&%ﬂ 5frth€%?8tg‘ﬁghsr§/ergas

carbon and the acidic gas neutraliZzer which are added to the ex
are recover eat wiedstt Ipaef Kingr of2 compdnéent r pddEder st sud e svelsines s tomgs hed

with the e ~..0n the other _hand, the exhaust .gas that has_passed
t hr ough t%ie&%%lga[ i fﬁ‘ﬂta@r %l‘égilsrodi SEHAPYTE Jr%]t &Saéﬁaéﬂh‘é‘? dhqyashe Fom 25 The
raw nat erledstgbhadiongponint & jnedrelas faedes 6 ,tﬁf\kﬁeééssaﬂ{gonﬂpﬂﬁgtcase
nodi fier tank 15, a hot air oven 16, a grinding nachine 7, a sieve 18, an

active cartondaddreid g bReatnant axg NS Sayasy AdRttald 2@diadditliyon
equi pment ; 0o dudiagy fin toe'i:hélwgggeaﬁgf?ﬁ 142nay bd mfﬁ%a\t’\/ﬁ%&?gk | 9f ndi ng

unit B, the waste i'n the waste tan IS conveye e grindf hg chi ne
17 dir ect¢gmpmegft ewdidigirngami d iredielyhate dintrodaned6inendt e tdotgponnon
and acidic as nel,ét r%l i %er are then added fromthe active carbon addition
. moch ving tank 15.
equi prent
Further, active carbon and acidic gas neutralizer are added

to the exhaust gas from the rotary dryer 5 by the active carbon
addition equipment 10 and the acidic gas neutralizer addition
equipment 11 to adsorb dioxin in the exhaust gas on the active carbon,
and also to remove acidic gas, such as hydrogen chloride or sulfur
oxides, in the exhaust gas by the acidic gas neutralizer. The active
carbon and the acidic gas neutralizer which are added to the exhaust
gas are recovered with the filter 12, and introduced into the waste
crushed with the crusher 6. On the other hand, the exhaust gas that
has passed through the bag filter 12 is discharged into atmosphere
by the fan 13.

The raw material grinding unit B inéludes a waste tank 14,
a componenﬁ modifier tank 15, a hot air oven 16, a grinding machine
17, a sieve 18, an active carbon addition equipment 19, an acidic
gas neutralizer addition equipment 20, a bag filter 21 and a fan
22. In this raw material grinding unit B, the waste in the waste
tank 14 is conveyed to the grinding machine 17 directly or after
drying with the hot air oven 16, and active carbon and acidic gas

neutralizer are then added from the active carbon addition equipment



19 and. the acidic gas neutralizer addition equipnment 20. Asa result,

dioxin is adsorbed onto the active carbon, and also an acidic gas such as
hydrogen chl.oride or sulfur oxide is renoved by the acidic gas
neutralizer. The waste to which active carbon and acidic gas neutralizer
have been added is recovered with the bag filter 21 and 1is introduced into
t he masH% tqgk 24.jg$_the ot her Eand, t he exhaust, gas that has passed

t hough tie?MAGIRIAGTIELICH2S BeRF LR haf GEAIAATONAGHIRIIRA2 by Pl FERUDY,

Si ni | arlgpoxtie i § OApEREsda id ke hét i 9é WHWhIM ! Anldhg1gbi mii@imﬁiaee 17,

active carbon and acidic gas neutralizer are added thereto fromthe active

car bon &y@iht psrhydpdgmreht orddanelr tsvd fagi dkédgabs memovaldi ke rt ezl dictidan

equi pneng Qe @04 Lhe C(&rrl;_rlponen difier is r.ecovergd with the bag filter
the
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21 and 3%t roduced™fhto

that hascpaseedzehrigugh beke ddded iilst eécddetsd WikEhBhEashd RiOteptDEAREr € by
the fan 22, If the waste or the conponent nodifier is powderish and the
anount o iMer st iBEOihenwas b &abketd of 088t higyAtBerhmnal i thesyhaost| ess,

it may ke pagsed i ndi BGh 17.. S=ur r..a;hul ky
pr oduct ract:ycs)nt aiani ng i P%%é%?‘%@%é@%g@%gdﬁkfeﬁ@gfgc 1arlg_:?e51 r(:tg%%tgﬁg élglg?ldi ng
machi ne atfospheepabgt elewfah 2he Siimidarl§, the sompenent mbéeifpds {gminly

iron pieces) are recovered in a pit and the sieve-passed materials (rmainly
raw nat & P&%‘ddﬁ&g‘ é}ee 9rr1é‘ld&l"ﬁe’aa€5”t’ﬁe17gfr iASdYG FRERPReANT achid cr g

mat eri alheprepaniBg apd Hhesdi Agetid GdAHEeS 18 v UmepaNhaaRdibher tank
23, a waste tank 24 and a blender 25. In this raw material preparing and

bl endi ngayAPmett thandethecdivia gas mmtterd Lilzds addt taoheehd ipprartthao,

comaneatTOiLId S fgTRol s BB B 0 0 BB D B s
fol | onednlyotnzedt igaditige ddmpor@mmonmedtifiekl thhR 2a0pagid iedhadeesqgast have
the target value, the raw material corresponding to the deficient anount
is repl ia§hgast8a§’6ﬁ§u1&1?r‘?‘?% @0hE Radrdnitltemhe lcisnKkdecharapAgiak@ cool i ng
unit D apgpbYgaera paWMREL LA 3o .
If the waste or the component modifier is powderish and the

.amount of the particles with a diameter of 88 #m or more is 25%

or less, it may not be passed through the grinding machine 17.

Further, a bulky product containing iron pieces and the like

discharged from the grinding machine 17 is separated with the sieve

18, the sieve-on materials (mainly iron pieces) are recovered in

a pit and the sieve-passed materials (mainly raw material dust) are

returned to the grinding machine 17.

The raw material preparing and blending unit C includes a

component modifier tank 23, a waste tank 24 and a blender 25. 1In

this raw material preparing and blending unit C, the respective raw

material is extracted from the component modifier tank 23 and the

waste tank 24 so as to obtain the target composition, and the raw

materials are blended with the blender 25, followed by investigating

the components. If the composition does not have the target value,

the raw material corresponding to the deficient amount is

replenished to conduct fine adjustment.

The clinker burning and cooling unit D includes a rawmaterial



5 .storage tank 26, a chlorine source addition feeder 27 and an al kal
source addition feeder 72 as a chlorine and al kali adjustnent equipnent, a
screw conveyer 28, a rotary kiln 29, a clinker cooler 30, a heavy oil tank
31, a heavy oil punp 32, a burner 33, an active carbon addition equi prent
54, an acidic gas neutralizer addi tion equipnent 55, a bag filter 56, a

n this clinker burning

fan 71, a ri mar air fan I

and cool ?sn‘g&ﬁérﬁ%]gﬁkﬁt 4 r‘-:‘a(\r:/’lvh ]2?? gpu)éﬁﬁe?)‘é\‘?bﬁlqrbf?ﬁéefa?bét“dc%ﬁrﬁdéqatlllon in
the bl enderukte isidiarivey €dedee Yheasaw SRISFIR SIPAMG 1AM RE i fihe

bur ni ng %Hd) and conveyed, together with the chlorine sourge élscharged

fromthe &/ TPV SOAVEYER 2Bederorargrkile 24 kal ¢l EmkEreocoler

dlschargeg)fr I ou it.b,on fe rotary kiln 29
froma kiln in \?fﬁolgdg%kg;l a‘[ﬂ(s;%eraq&;j O&%v% %§8 a'ﬁ’f’emreﬁ/vgﬁrat%r? gtive
heated taarbanempdiationeegl et IA50GH achaecrgéﬁrﬂedﬂﬂﬂl?z%zt adbqt b3
clinker, which is cooled in. a clinker cool er Further, since dioxin

cont ai neIH AR 3w Aetast F 41 EEE SReat €8N tlo & creApagaian 66 @indla 25amarg50C,
di oxi n i s inotragomltzai ned in the clinker. The alkali and chlorine sources
are introduced for the purpose of controlling the chlorine and al kali
amount in the dni hkés Claslketlheuchhoglami sovi dag wid 0D, Nehe v imAitBG ial

conpound S | ori de, vi.ny| chlorlde fl on and hal ons
cont ai ni %é%g)%lkllgr%i ﬁéa{ﬁ%u%%r % SrATEROEd Joh arl” EhE ol SRt icailsi 6 QDWQB’?@S can
be used. toRtird Inaw,maa&rtlhe sldealde ﬁka%,lratKéber%@ Qénéggf)

sodi um carbonate ] Iass cullet, soda ash, alkali feél ds ar, waste %é|l

sol ut i on FOFREEFK K nEP%IC%%ﬁﬁ%ﬁ?n%RPRQﬁndiﬂgm@rUeduéedm the ahboninef the

chl ori ne g% e i d e s adjusted. such that the
chenlcalscggggs???g%ﬂggfﬁﬁgékr%aﬂﬁgggslépﬁéﬁ %% %QFE?ﬁngﬁ¥ﬁ§hﬁlln

29 i s satil§¥pladsomnrde axidiltdast ferdeof 72 heid @l Ire\ts/ang Egmllztg FonPaard1 R P
0.95 Rlc&n%eg hood 70 by a screw conveyer 28. The raw material is heated

toa temperature 0of 1250~-1450°C in the rotary kiln 29 to forma clinker,

which is cooled in a clinker cooler 30.
Further, since dioxin contained in the rawmaterial is heated

to a temperature of 1,250-1,450°C, dioxin is not contained in the

clinker.

Thealkaliandchlorinesourcesareintroducedforthepurpose
of controlling the chlorine and alkali amount in the clinker. As
the chlorine source, chlorine-containing compounds such as calcium
‘chloride, polyvinyl chloride, flon and halons containing chlorine,
hydrochloric acid, and chlorine-containing wastes can be used.
Further,asthealkalisource,alkalimetalcompoundssuchassodium
carbonate, glass cullet, soda ash, alkali.feldspar, waste alkali
solution, and alkali metal-containing waste can be used.

The amount of the chlorine source and the alkali source
introduced is adjusted such that the chemical composition of the
raw material introduced into the rotary kiln 29 is satisfied with
at least one of the following conditions P and Q:

P: 0.95 = R/CL1 £ 2.0

Q: 0.0 S R-Cl £ 1.2

1A




Q 0.0'Rd 1.2 6 wherein R indicates the content (wt% of alkali netal

atons in the raw material in terns of Na20 and d indicates the content

(W% of chltorine atons in the raw material in terns of Na20O Here, when
obtaining R since the content of the alkali netals other than Na and K is
generally very small, those can be disregarded. That is, Rand O can be

| cul at based he foll.qw t) , . Wh In the contents (W 0)
of Na20, UG SHURCAT O He D GRPESBh i Lo f( st} TR 23RBS T8 Johe
respect i vedw mdthe il eaukaimyebghis,00fandNe2 O AR K2E: af Be N Ah Moot 3

respectively, and the atom c weight of chlorine is represented as M .":

(Na20) +( k2D Ghlgyimg atoms={gl yhe prw/ paheyimkghn diewns el MaOrmat eri al
Ly oduced ot i ERLARYiNng20, (LALASCas: LA SlLei ne cont ent

is insufficien

chlorine’s cé I'S added,

R =

al kal i cootttent thas Naredf Kiis gevierd ey abkpkinagoyrindesc afded i Sreddigied. t he

anmount s
finely

unit D
t hat chl
in the

chlorine during burning in the rotary kiln 29 to forma chloride having
hi gh vapor pressar é Naghet ¢hCor MdéMkor ned vol atilizes in the exhaust gas

during burni ngyt ratanyukiln 29. Accordingly, the chlorine content
4 (qu f 9[%(I;,’[C’(:Iinker di scharged fromthe rotary kiln 29

and the

of the chlorine source and the alkali source to be added can be

dd}fsted Foynafral 531 RS THE LGS hes ehenathkalfpldontaataguat ivnes ,
clinker djishargededmddie @‘!«{Qf%;f ﬁgg ,8k,039nd e Adid Lﬁz%pﬁé

chlorine and al kali contents by
t he al kalds d@@s@k, addiPyi and (ekperregdaativied yel ichkemno bewwl ag vaidyheoloifng

est r}l%e
er

chl’ori ne source addrtion

ee 97 and

caonduct to efficjientl roduce .al kal i tal ch]orides such
g%?ﬁean ﬁggaﬁﬁﬁl v BEa i ar e%ﬁ%ﬁ%ﬁWﬁ&?vyapgnggﬁd?th%FeﬂQ&ﬁht REt al

ray ovines iigl represdHeed ast@. the rotary kiln 29 is bonded with

al kali content THh't

can be decreas®tgardiegythewdews teaasiadoipareducett bntbecigd| ytiare kanhent

and t he

a2|9k,a|iin % gt ggtsei th@et{lgwch ctn_?{rilealcontent is insufficient, the
chlorine source is added, and in the case that the alkali content
is insufficient, the alkali source is added. Further, the amounts
of the chlorine source and the alkali source to be added can be finely
adjusted by analyzing the chlorine and alkali contents in the
clinker discharged from the clinker cooler 30.

The adjustment of the chlorine and alkali contents by the
chlorine source addition feeder 27 and the alkali source addition
feeder 72 in the clinker burning and cooling unit D is conducted
to efficiently produce alkali metal chlorides such that chlorine
and alkali metal are efficiently removed. The alkali metal in the
raw material introduced into the rotary kiln 29 is bonded with
chlorine during burning in the rotary kiln 29 to form a chloride
having high vapor pressure. The chloride formed volatilizes in the
exhaust gas during burning by the rotary kiln 29. Accordingly, the
chlorine content and the alkali content in the clinker discharged
from the rotary kiln 29 can be decreased to very low level as compared
with the chlorine content and the alkali content in the rawmaterial
introduced into the rotary kiln.

If the chlorine content in the clinker discharged from the



i ntroduced into the rotary kiln. If the chlorine content in the clinker
discharged fromthe 7 rotary kiln 29 exceeds 0.1% by weight, there is the
possibility to corrode reinforcing steels in a reinforced concrete. In
order to. prevent this corrosion, it is preferable that the bal ance between
chlorine and alkali in the raw material introduced into the rotary kiln 29

is finely adjusted within the above-nentioned range of P or Q so that the
chl ori ney{:,%?é’@ﬁt Jﬂr? LReEXTG5E 0 - ditsEYarejerh tir Sherents theapgsRibhlity Itess

than 0. 1% L ghtinAdrdihg akkahl fRtal & | BohELAR O 1 NagQ e i . f he
cl i nker d‘?z{:ﬁ gedlnf rgmlt E\ge rotary Kil nréz‘lgmeo%%%gd_sogf. %g/f'gy wei g e, t fer e

i s the poBESYRNY thhiSocheroskonhelttdissprefenabh I«ﬂiaﬁ:— aggrﬁga%ﬁclze rtmaﬁeb e;hn. I'n
order to vent this reaction, it is preferable that the bal ance between
chl ori ne %ﬁl R ﬁhﬁ L ARG Y ARl oA IRD 108 e aiaraam n 29
is finel ycimh st a¢ Wihblo bhgusebeverten toredpbandReRt 16008 Qnso Jhat the
alkali metal content in terms of Na20-in the clinker discharged fromthe
rotary ki®h 9-ss0| B3ttt chlowine wehghnt im theeciaskerhdischwergdd dirome

content 4yt er.i.ak .nt ced,into the rotary kiln 29 is 3% by
wei ght Ot%ﬂb@xﬁl&iﬁ”}{ﬁﬁ%q clgn&iehgo?iﬂg}{i g'%ﬁp?Ye“ée,l%ht}’arge anount of the
al kali netal cdimbendlkebhimetdlncbheeati tkafermEherefog, ihttis Qrnigfierabl e

hat R-C d ted by applying the condition Q Further, regarding the
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in terms of Na,0 in the clinker discharged from the rotary kiln is
less than 1.0% by weight. In the case that the chlorine content
in the rawmaterial introduced into the rotary kiln 29 is 3% by weight
or more, if the condition P is applied, a large amount of the alkali
metal compound remains in the clinker. Therefore, it is preferable
that R-Cl is adjusted by applying the condition Q.

Further, regarding the clinker discharged from the rotary
kiln 29, in order to adjust the chlorine content to 0.1% or less
and the alkali metal content in terms of Na,0, to 1.0% by weight
or less, it is preferable that the chlorine content in the rotary
kiln raw material is 3% by weight or more, and the balance between
chlorine and alkali in the raw material introduced into the rotary
kiln 29 is in a range of 1.0-1.4 as R/Cl or in a range of 0.0-0.7
as R-Cl.

The chlorine and alkali components volatilized in the exhaust
gas are treated in the exhaust gas treatment unit F. Air for cooling
is supplied to the clinker cooler 30 with/through the cooling fan
66 of the clinker cooler 30, a part thereof is supplied to the rotary

kiln 29 for burning, and other part thereof is discharged in



is supplied to the clinker cooler 30 wth/through the cooling fan 66 of
the clinker cooler 30, a part thereof is supplied to the rotary kiln 29
for burning, and other part thereof is discharged in 8 atnmosphere as an
exhaust gas with/through a fan 71 after removing dusts with the bag filter
56. Al though dioxin, heavy netals, NO, SO and HClL are not contained in
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57 of theopriothadimegrt richi ngeUE}chaEstT@A§ ﬂlj’cﬁldlt(}’lfe active carbon addition
equipment 54 and the acidic acid neutralizer addition equipment 55,
and then the dust recovered with the bag filter 56 is supplied to
an external heating oven 43 of a dioxin decomposition unit G
mentioned hereinafter or the waste yard 1 of the incineration ash
drying pre-treatment unit A, and is thermally decomposed or recycled.
Further, a heavy oil is transported from the heavy oil tank 31 by
the pump 32, is blown into the rotary kiln 29 together with air
supplied through a primary air fan 67, and burned by the heavy o0il
burner 33 with adding a heat-exchanged secondary air in the clinker
cooler 30. The raw material is heated to a temperature of
1,250-1,450°C and the raw material is deéarboxylated, and then
discharged from the rotary kiln 29.

The clinker cooled in the clinker cooler 30 is stored in the
clinker tank 57 of the product grinding unit E. This product
grinding unit E includes, in addition to the clinker tank 57, a gypsum
tank 58, a grinding machine 59, a bag filter 60, a fan 61,a cement
tank 62 and a feeder 63. The clinker is drawn out of the clinker

tank 57, mixed and ground in the grinding machine 59 together with



grirnding unit E includes, in addition to the clinker tank 57, a gypsum
tank 58, a grinding machine 59, a bag filter 60, a fan 61,a cenent tank 62
and a feeder 63. The clinker is drawn out of the clinker tank 57, m xed
and ground in the grinding machine 59 together with 9 the gypsum di scharged
fromthe gypsumtank 58, and then ground to a predetermined specific
surface, Thereafter, if necessary, a setting nodifier is added through the
feeder 638 GVBSWRfERCHargesk fgamethe mywsaxhaask Has arr@aétidfhmngronlnti 1:3035 .
i ncl ude sazg@c ' ontrol equi prent a cyclone 35,
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equi pneRett38g hedifier eis BBlahdii®uga deei fealieoncefuapaestnd:; #sfan 41,
a funnel 4 a.cooling fan 53, an aqueous ammoni a or urea pouring
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150-180C or less, and then enters the bag filter 39 at the second stage
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40, is sucked with the fan 41, and is released in an atnosphere 1 hrough
t he funh®d°Cqor 1egss raefefrgbly#s0°C or less, withwater in the temperature

and moisture control equipment 34 for suppression of re-synthesis
of dioxin. Further, after separating course particles with the
cyclone 35, the exhaust gas is thirdly cooled to 150-180°C or less,
and then enters the bag filter 39 at the second stage after removal
of dusts. The course particles separated with the cyclone 35 are
again transported to the rotary kiln 29 through the screw conveyer
28.

At an inlet of the bag filter 39 at the second stage, active
carbon and acidic gas neutralizer are added, if necessary, from the
active carbon addition equipment 37 and the acidic gas neutralizer
addition equipment 38 for the purpose of adsorbing HC1 and dioxins.
The exhaust gas passes through the bag filter 39, separates NO, with
the denitration equipment 40, is sucked with the fan 41, and is
released in an atmosphere through the funnel 42. Further, for the
purpose of reducing NO,, the aqueous ammonia or urea pouring
equipment 64 and the pump 65 are arranged, if necessary. In the
case that dioxin is simultaneously removed in the denitration
equipment 40, and also in the case that the acidic gas neutralizer

such as sodium carbonate does not adversely affect when subjecting

10



pur pose of reducing NO, the aqueous anmobnia or urea pouring equipnment 64
and the punp 65 are arranged, if necessary. In the case that dioxin is
simul taneously renoved in the denitration equipnment 40, and also in the
case that the acidic gas neutralizer such as sodium carbonate does not
adversely affect when subjecting 10 the dust to heavy netal refining, the

bag filter, m e .one st age nd each equi nt of the active carbon
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deconposition unit® can further be arranged in'a step aftere reécovert t he
| ead prodézt .and tieg manvesled t@ aniheatygr mdesdnpesining daiokt rH yay be arranged
inonly a step recovering the.lea ste water flown out of
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tank 52. Theadeirdiw€thout the rotary cooler 44. In the heavy metal refining
unit H, the dust in the form of a slurry passes through tanks 46
and 47 and is then recovered as a lead product in a filter press
48, and further passes through tanks 49 and 50 and is then recovered
as a copper product in a filter press 51, to subject to mine-mouth
reduction as a raw material for refining. In the case that
decomposition of dioxin is insufficient in the dioxin decomposition
unit, dioxins are contained in all the lead product, so that a dioxin
heat decomposition unit can further be arranged in a step after
recovering the lead product. Alternatively, aunit for decomposing
dioxin may be arranged in only a step after recovering the lead
product. Waste water flown out of the heavy metal refining unit
H is made harmless, and is discharged from a tank 52. The acidic
gas neutralizer, chlorine sources, and the active carbon containing
dioxin, recovered with the bag filter 39 at the second stage is
returned to the waste tank 24.
The exhaust gas from the rotary dryer 5 and the crusher 17
is discharged from the funnel 42 by the fans 13 and 22. Thus, a

safety plant is realized, in which cement effectively utilizing the
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gas neutralizer, chlorine sources, and the active carbon contai ni ng
dioxin, recovered with the bag filter 39 at the second stage is returned
to the waste tank 24. The exhaust gas fromthe rotary dryer 5 and the
crusher 17 is discharged fromthe funnel 42 by the fans 13 and 22. Thus, a
safety plant is realized, in which cement effectively utilizing the 11
waste is d nd_ si mul t.aneous| di oxi n.i.s _deconposed, hegavy netals
are subj e@%%‘ggﬁ‘ % %ﬁ%g%%u‘t ﬁnfie%lﬂg‘tlf%%?eoa%gf(mafiﬁﬁf‘n rfa'stngfzfzafngosﬁ e MAVY
cont ai nednéta bx haestulghs takdt yashe -wote h. r et i dnf)ea S Girhire 1 axBY €814 N
whi ch cenment was produced actually using an incineration ash by the
product i oRF AP AUL SNGHEN 10 §xPRYSt19p8 3RSviraPed ov@teowever, these merely
show actual ex S, Nolg Lovent| S imted by those
exanpl es. Exanp e@ f—hf:a%%ﬁg%%égl ggg%%égt ?gn‘gﬁ%ﬁ}é %‘%}%lr#ci%aesr FiGH SEhes
1-3, respetialMet ysiisg@dni indxeeg teionlash dyet ishpwodi et TeblagphrheLswhowtabl e
1 Si02 A120. .Fe2o, Cgo S Na20 K20 Cd  Incineration ash 1 33.5 17.6 4.2
20.5 1.4 ¥ 5692 1655 2880 DejCher BeYeYPhshhosomegrly shpwagtogl sxanglgsg
2.20 6. 34and Nl yrldedft a9kedt2enb4s1BoP 8if); - 63 Those
i nci neration ash?g 1-3 were bl ende% iﬁ ?hgng%%ép%%}izoﬁl%%ﬁx%@%ﬁdm in
Tabl e 2, and these were mxed with a flash blender for 1 hour to forma
pr epar ed éfgﬁé&@gﬂf;?,. The chemi cal conpositions (a ) of these prepared
raw materia are shown in Table 3. Table 2 Inciner Inciner Inciner

Li nest one O ay dadlizaNaCORpBsCh iBhE (%) abf OMnc Bhd @t réif i¥haash B ash 2 ash

3 Exanple 1 29.2 67.2 1.9 1.8 0.1 1.1 Exanple 2 42.9 57.1 0.0 0.1 1.0
respectively used in Examples 1-3 are shown in Table 1 below.

Table 1

510, Al,0, | Fe,0, Cao 50, Na,O K,0 Cl
Incineration ash 1| 33.5 17.6 4.2 20.5 1.4 4.36 [2.63 4.06
Incineration ash 2124.97 (13.4 (5.0 27.5 1.9 3.9 2.20 1 6.34
Incineration ash 3| 25.64 16.0 8.0 23.8 2.5 2.5 1.85 5.63

Those incineration ashes 1-3 were blended in the proportion
(%) as shown in Table 2, and these were mixed with a flash blender
for 1 hour to form a prepared raw material. The chemical

compositions (%) of these prepared raw materials are shown in Table

3.
Table 2
Inciner | Inciner | Inciner | Limestone | Clay [ cacl, |Naco, [R-Cl | rR/CL
-ation -ation -ation
ash 1 ash 2 ash 3 :
Example 1 29.2 ' 67.2 1.9 1.8 0.1 1.1
Example 2 42.9 57.1 0.0 0.1 1.0
Example 3 38.8 60.0 1.2 0.2 1.1
Table 3
Sio, Al,0, Fe,O, cao SO, Na,O K,O Cl
Example 1 12.8 5.8 1.3 42.5 0.4 1.41 0.78 2.07
Example 2 12.1 5.9 2.1 42 .4 0.8 1.81 0.94 2.72
Example 3 11.5 6.6 3.1 41.5 1.0 1.69 0.72 2.20
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Exanple 3 38.8 60.0 1.2 0.2 1.1 Table 3 Si2 A1203 Fe203 CaO SO3 Na20 K20
C Exanple 1 12.8 5.8 1.3 42.5 0.4 1.41 0.78 2.07 Exanple 2 12.1 5.9 2.1
42.4 0.8 1.81 0.94 2.72 Exanple 3 11.5 6.6 3.1 41.5 1.0 1.69 0.72 2.20 12
This prepared raw material was burned using a rotary kiln, and the
chenical conpositions (% and the mneral conpositions (% of the clinker

bt ai ned are sh in_Table,4 and Tabl.e.5, respectively In Table 5, C3S
?nd?lcat es 3CaCS ?g ROP AR P terARL Hesd mﬁﬁlsmeerolaﬁmdsglnemo
A1208 . | Seind2aAl2dRp ke R Naz@ K Bramie il

2.0 64.8 gag ERE TR Exanp D P InAEES 32%%10 SRS 0 O
Exanpl e 30fgh® abinker gbtaiged agemhmvrom@able& affdflabls 3B PRS- CitAFLC3A

Exanpl e 132 0 ns_‘lp 0 14 5 19 Those
clinkers V\grg%%%u%d vmg%(a{% aZttlcajczat I&g’a@ (21937135 ﬁ}éd in the
wei ght pr épadtAbjo,aseghowand ncIapl BoH - HJg@p.ectlveI y, to produce cements,
and a nortar strength test (JI'S R5201-97) was conducted. As Conparative

Exanpl e, the nortar strength test using a general Portland cenent was

conduct edppp1£hg same manner as above. The test results are shown in Table
7 (unit: _hy_mq@__la_bl_e_@_%‘gp@n hydrate Sem -hydrate Fxample 1 100 2
A

6.1 Exapple 2100 25% 7 Ak IF@ Qs 00C@0 3 |5. %0, Na,0 K,0 cl
Example 1 | 19.8 | 8.7 64.8 | 0.3 | 0.13 | 0.00 | 0.05

Example 2 | 18.2 9.0 3 2 63.0 0.6 0.21 0.01 0.08
Example 3| 18.0 10.2 4.9 64.4 1.0 0.18 0.00 0.03
Table 5
C3S C2s C4AF C3A
Example 1 52 17 6 20
Example 2 53 12 10 19
Example 3 50 14 15 19

Those clinkers were ground with a vertical type mill, gypsum
was added in the weight proportion as shown in Table 6, respectively,
to produce cements, and a mortar strength test (JIS R5201-97) was
conducted. As Comparative Example, the mortar strength test using
a general Portland cement was conducted in the same manner as above.

The test results are shown in Table 7 (unit: N/mm’).

Table 6
Cement Dihydrate Semi-hydrate
Example 1 100 2.6 6.1
Example 2 : 100 2.5 5.7
Example 3 100 . 2.3 5.3
Table 7
1 day 3 days 7 days 28 days
Example 1 9.6 28.5 39.4 52.7
Example 2 9.2 20.4 30.6 47.5
Example 3 11.8 25.2 36.2 52.4
comparative 9.1 20.2 20.5 47.0
exanmple
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Table 7 1 day 3 days 7 days 28 days Exanple 1 9.6 28.5 39.4 52.7 Exanple
2 9.2 20.4 30.6 47.5 Exanple 3 11.8 25.2 36.2 52.4 Conparative 9.1 20.2
20.5 47.0 exanple 13 It is understood from Table 7 that the cenent
according to the present invention has a strength devel opment ability
equal to or nore than that of the general Portland cement. As a result of
conducting an elution test of heavy netals from the cements obtained in
the above Exanples, it passes soil environnent standard and city water
qual ity standarrt as shewtsitbodTabbg BabTabi & tKithd etam@pltckbg&&m{ #d CQu
As Se O specinen Myrtar age ND ND ND ND ND ND ND ND 40 1 day Mortar age
ND ND ND W MbeSBDNDiINPeRBioR kg Kbreagthgie WD dymeNn NDiRDtMDegRNR S5 7

s 10134 5B PR 00 Y5 IR B 8L vl o0 o 10

amount, etc. Umd a mgnINDof Nandieiteicigesn kaeause oisbelrayedRenaeasyr et
limt 1)"Regarding environmental standards relating soil ‘pollution,
EnvircnwnﬁﬁQHCQQﬁﬂﬁ% qQ&a;ggg }gnge above Examples, it passes soil

environment standard and city water gquality standard as shown in

Table 8.
Table 8
kind of cd | oN | Pb | cr™ Hg Cu | As | se | c1
specimen
Mortar age ND ND ND ND | ND ND ND ND 40
1 day
Mortar age ND ND ND ND ND ND ND ND 38
3 days
Mortar age ND ND ND ND ND ND ND ND 35
7 days
Mortar age |\ «p | wp | WD ND ND ND | ND ND | 34
28 days
Reference
values of 0.01 | ND | 0.01 | 0.05 | 0.0005 1 0.01 | 0.01 } 200
elution 1) 1) 1) 1) 1) 2) 1) 1) 2)
amount, etc.
Unit: ppm

ND: Not detected because of below the measurement limit
1)”"Regarding environmental standards relating soil
pollution,” Environmental Report No. 46, 1991,
appendix table.

2)Based on “Ministerial ordinance for water quality

standards,” Environmental Report No. 69, 1992

The dust recovered with the bag filter 36 was 5 parts by weight
per 100 parts by weight of the clinker, and dioxin could be decomposed
tobe 0.1 ng/g or less. As a result of heavy metal refining, a lead
product was obtained in an amount of 4.7 parts by weight, and a copper

product was obtained in an amount of 3.6 parts by weight, per 100
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) ix table. 2)Based on "Mnisterial ordinance for water quality
?togﬁgglrdsf" Envi rzjnment al Report No. 69, 1992 The dust recovered with the
bag filter 36 was 5 parts by weight per 100 parts by weight of the
clinker, and dioxin could be deconposed to be 0.1 ng/g or less. As a
result of heavy netal refining, a |l ead prgdu;:t was gf)t ai ggdi hnaﬁnaﬁggﬁtﬂt of

Ight d a _capper . .product was obtai ne

5. 6 par Patby Bl SPESPEst Tt LrFIRRRS 1B ABhgniiior A HiAGAIOFER RS ASh
The anakyei shbwnesnl Tsbl@r®. shown in Table 9. Table 9 Wight Pb Zn Cu Fe Cd
As HO ratio (%9 (%- ($ ($) (ppm (PPM (ppm Incineration 100 1.53 0.08
1.91 0.01 98 < 1 12.2 ash Lead product 4.7 32.1 0.02 0.52 0.26 3 2 2.66
Copper piggdcy 3.6 0.9 2.21 52.1 0.06 2730 < 1 2.3 Further, dioxin was not
detected+n the waste water afte heavy netal refining, and thus waste
wat er qual ity standalF859%tuch Pbas| h€avy n@tall Vere| aldd sgti abi efl. Hhe
anal ytijcalr pqulz-{; fratips hWabte (Hter (&e shbymoll(ppﬁizitezl gpp(]):g Dmggﬁé) ggg(l))l

oL B neRa AP e i pxi ur . . . . 20.
18%801 0003 _00 vgl%ggg ??f'g?en?ég?). 2’?39515 83de0 1 9%. 005 0.1 | vl de -
Those priRATcPEOME ef fedt | yel2y lut Pl P2dd0 &2 raxrflvzﬁgt e{BaI]E :‘Aﬁr Leﬁios;slen.l R:agg

CPeP®hI ng, regpect jvel viever., it us 0 I.C

gggncggggg?;mtnas bé?)'ggos Jog'e% é]gfg) és/f'albi |G|'§§ti ot *Cr eateént o?'%eavy
metals. Further, it was confirned

Further, dioxin was not detected in the waste water after
heavy metal refining, and thus waste water quality standards such
as heavy metal were all satisfied. The analytical results of this

waste water are shown in Table 10 (unit: mg/l).

Table 10
Pb Cu Zu Cd As Hg Se Dioxin
Measured | o o1 5 26 | 0.08 | 0.038 <0.001 | <0.0005 | 0.002 | 0.00
value
Reference | , 3 5 0.1 0.1 0.005 0.1 -
value

Those products are effectively utilized as raw materials for
leadrefiningandcmpperrefining,respectively. However, the dust
of which dioxin has been decomposed may be disposed after
stabilization treatment of heavy metals. Further, it was confirmed
that dioxin was not contained in the clinker. As a result of
measurement of trace components in the exhaust gas released from
the funnel 42, NO,, SO,, HCl and dioxin were all lower than the

emission standard or the guideline as shown in Table 11.
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that dioxin was not contained in the clinker.
of trace conponents in the exhaust gas rel eased from
| ower than the

SOX, HO and dioxin were al
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Em ssi on
<O QA g/
Wast e Reg

concent

As a result of
t he funnel
em ssi on standard or the

measur ement
42, NO,,

-ration <80m <10m <20m 0. 05ng pp pp pp TEQ m N

1d rpm funnel 250ppm K val ue and 700ng/ nBN 0. 08g/ M N Em ssi on

atlnn \WAst e Olno-

\Wast e

standard i nci ne of total

i nci ne

TEQ n8N |

ncine -ra

O PP |

n_-r&@»r

-r

at or HCFurt

hebioxlirox

n abdst r acs

conponent
t hrough t
gas throu
in Table
<0. 004 <

sEgigtiocas
h&opagnt i |
ghrréhecha
12 fHaf t

obrned. 0

NO., SOx
ter 56. T
) f980Pem
g/ MmN .
4 <0.004

he

and HC1 are
heavy netal
60 waldppbess { hat20bhe e
Table 12 Pb
<0, 0008 Ref

br ence va

not conta
concen

ned int
tra%|on|

Zn Cd T-Cmﬁ&*—‘g M

ue Zn+Pb<

he exhaust g@gas
n the exhaust
St anderid;/ady $hown
basured val ue
7.5 <0.09 <0.5

<0.09 Fy
exhaust ¢
t han t he
Em ssi on

rther,

efit asiagd

er, the
aBm¥fssehar

dofeent s
gedazt® ou
st didgand a

st andard

s stfowrtah

-rator

emission

&f vdlwxiamda
ghRedvd abaon f

T

MoQNhg /T

abliaciB8e 1

| t@astel 2

~rator

and bad
and. Xg-we
6 TERIhéN 1

odoroggim’s he
re walskel ower
3 Fondicheval e

-rator

are not contained in the exhaust gas through the bag filter 56.

Further, dioxin and trace components such as NO,, SO, and HC1

The

heavy metal concentration in the exhaust gas through the bag filter

60 was less than the emission standard as shown in Table 12 (unit:

g/m’N).
Table 12
Pb Zn cd T-Cr T-Hg
Measured value <0.004 <0.004 <0.004 <0.004 <0.0008
Reference Zn+Pb<7.5
value n . <0.09 <0.5 <0.09

Further, the contents of dioxin amount, HC1l and bad odor in

the exhaust gas discharged through the bag filters 12 and 21 were

all lower than the emission standard as shown in Table 13.
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Di oxi n-<0.00i ng/ M N <0.1 ng/nBN HC1 O ppm <700ng/ nBN Hereinafter, unit
(ppm  Ammonia N.D- 1 Mthyl nercaptan N.D 0.002 Hydrogen sulfide N D
0.02 Methyl sulfide NND 0.01 Methyl disulfide N.D 0.009 Trinmethylam ne
N. D 0. 005 Acetal dehyde N.D 0.05 Propional dehyde N.D 0.05 n-Butyl
al dehyde N.D 0.009 iso-Butyl aldehyde N.D 0.02 n-Valeral dehyde N. D 0.009
| so-Valerald hyg N.D 0.003 1iso-Butanol ND 0.9 Ethyl acetate N.D 3

Bf?l ie

Met hyl i sob tone NND 1 Toluene NND 10 Styrene N.D 0.4 _Xylene N.D
1 Propiopic acid N.D 0.03 n-Lag¢trotndcive1NeD 0. 001 [ g &l GREdEIN
0.0009 i5pidrigric acid ND 0.0 LoA9 0exB/anned aboveﬂ)qggg@ghnglto i
present i f¥ention, _cement can b oph gﬂucea u5|ng, aS TP A |a|>,Awu: es
whi ch hav CONVETTt T omat +y—been—f # 53%% Wit talgc expenses—ana—af
effective|y be utilized as constr I Qn Fér.%?é Harnful materials
cont ai nedH-A—thpse—wastes—are-—ad rﬂ ess in_-the cenent pr oduci ng step.
Furt her, VAPPORE2LKinds of cements rEn be produced by hdlustlnq

Methyl mercaptan N.D 0.002

Hydrogen sulfide N.D 0.02

Methyl sulfide N.D 0.01

Methyl disulfide N.D 0.009

Trimethylamine N.D 0.005

Acetaldehyde N.D 0.05

Propionaldehyde N.D 0.05

n-Butyl aldehyde N.D 0.009

iso-Butyl aldehyde N.D 0.02

n-vValeraldehyde N.D 0.009

iso-Valeraldehyde N.D 0.003

iso-Butanol N.D 0.9

Ethyl acetate N.D 3

Methyl isobutyl ketone | N.D 1

Toluene N.D 10

Styrene N.D 0.4

Xylene N.D 1

Propionic acid N.D 0.03

n-Lactic acid N.D 0.001

n-vValeric acid N.D 0.0009

iso-Valeric acid N.D 0.001

As explained above, according to the present invention,
cement can be produced using, as raw materials, wastes which have
conventionally been disposed of with large expenses, and can
effectively be utilized as construction materials. Harmful
materials contained in those wastes are made harmless in the cement
producing step.

Further, various kinds of cements can be produced by adjusting
chlorine and alkali contents in the blended raw material, and for
example, even if chlorine-containing wastes such as incineration
ash of municipal refuses are used as the raw material, cement can
be produced having reduced chlorine content, that does not cause

corrosion of reinforcing steels etc.
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chlorimne and al kati contents in the blended raw material, and for exanple,
even if chlorine-containing wastes such as incineration ash of nunici pal
refuses are used as the raw material, cenment can b i
reduced chlorine content, that does not cause corr |
steels etc. 17 TH'S SHEET HAS BEEN REPLACED CLAIMS 1. Rﬁpgnggjatus for
the prodygcti@Q of cement using as a raw material at—teast—ore—of tes
such as incineration ash of municipal refuses, sludge, and shells, said
appar at us conpili.si my:apparastie doyitie preduceabiedt deidnt asingnadyidgalsr on
pi eces and nulztur in the wastes; a raw mater.i al gﬂlndln unit for

gri ndi ng "BETRELtHs 1§ ﬁﬂtgneéﬁﬁﬂBHEEF‘ﬂﬁﬂﬁ?$éP01§eFa frateh of mypdsaprhg and
bl endi ng 1isekor sbhand] ngndheneT AU Y &1 Ialo LA Rifg AR i nerati on ash
and a conponent nodifier ; a er” burni g an coo ng unr't for burning
the raw nateraawasbefdmydmg(pmﬁaﬁradumemerunatpf@mhm&mqylnghun@nupuécéér

m Xi ng and r|nd|n the ¢ ﬁ i nker_ _and gypsum and optionally adding a
setting MOd] PPéFtP ©orBdbRe W2EH@Wt: and an exhaust gas treatment unit for
quenching the axbawsﬁlag@ﬁagaﬁefrﬁh% hem Ebe SPONE: &d Iﬁ}i@fwa@tre@ 3ggapd
cooling unit to suppress re-synthesis of dioxins as well as making the
exhaust &Q@Poﬁﬁﬁﬁ1@§§lerrAn apparatus for the production of cenment as

clainmed in clai ng, | or.ine _an | k cant e

adj ust ment Uﬂl? ?%r ad#%s Sggﬁggégg/ éﬁ?h%lﬁgngégbﬁ%ﬂgﬂéﬂgg'gtﬁh?_a
content Rawhéteofiaal kahtamemy @i QiR iaretaa ioanteht agd aWelhpoatnehl ori ne
at ons inm%%gggegf.NaZO, are satisfied with at | east one

a clinker burning and cooling unit for burning the raw
material to form a cement clinker;

a product grinding unit for mixing and grinding the clinker
and gypsum, and optionally adding a setting modifier to produce
cement; and

an exhaust gas treatment unit for quenching the exhaust gas
generated from the above clinker burning and cooling unit to
suppress re-synthesis of dioxins as well as making the exhaust gas
harmless.

2. An apparatus for the production of cement as claimed in
claim 1, further comprising a chlorine and alkali contents
adjustment unit for adjusting the raw material before-burning so
that a content R (wt%) of alkali metal atoms and a content Cl (wt%)
of chlorine atoms in terms of Na,0, are satisfied with at least one
of the following conditions: |

Condition P: 0.95 = R/C1 = 2.0

Condition Q: 0.0 = R-C1 £ 1.2

3. An apparatus for the production of cement as claimed in
claim 2, wherein the chlorine and alkali amount adjustment unit adds
chlorine sources to the raw material in the case that an alkali metal
content is too large compared to the chlorine content, and adds

alkali sources to the raw material in the case that the alkali metal

18



of -the*foll ow ngsgondi tions: Condition P. 0.95 RRA < 2.0 Condition Q 0.0
RO < 1.2 3. An apparatus for the production of cenent as clained in
claim2, wherein the chlorine and alkali anount agHust

chlorine sources to the raw material in the case|that SHEEY E‘E& QEEE!tdaI
content is too large conpared to the chlorine co | kal i
sources t a nthec that t al.kal i ta 18 fTH' S
SHEET HASQ%EE%IER&"%@[% con erﬂmpasret g Frglel Bgﬁﬁépgdc?a Be- chl ori ne
content. 4. An apparabapparatushfopradugrbancefioaeserienmsntcladi 8Bdined £ ai m
1, further_conprising a dioxin deconposition unit for collecting dust
gener at edS+3+H t het BW&Q%SWr 7 Ado¥Ad ee6PmMRESitinen, unie for
deconposi g fioxi dlugtt HAL Lus for
production of cenent as al rre% glg%ﬂ 'g&gg?r%ﬁﬁ dco ]te

met al treatientandi fof oatecomfasmngg dheac\msrr&hathel dusbeundei Wrﬁé ed from
t he above cli nkgr bur ni n?aanddtcool ing unit. 6. An apparatus for the
he

production of ceneft® §5P8 T th@l QFﬂijTth-BPt%%rC%‘tﬁﬁﬁ |a§| ﬁbawﬁ@avy

metal stabiiimatl | ofuf€iead RIMpridiing GOheGQYIHEt hNOt Rest
treatnent of heavy netals in the dust genérated fromt e ur ni-ng

and cool mafummg haayy metahs ximghendustagensiraly edefieom tthe dbspescelirﬁeer
m Xt ure. n;g% UlpJﬁ i produced by the apparatus for the
producti on O?Ai&g Ccaé; aqru 8& n any one of clainms 1 to 6. 19

An apparatus for the production of cement as claimed in

claim 1, further comprising a heavy metal stabilization treatment
unit for conducting a stabilization treatment of heavy metals in
the dust generated from the clinker burning and cooling unit, and
for mixing the same with cement to dispose the mixture.

7. A cement composition produced by the apparatus for the

production of cement as claimed in any one of claims 1 to 6.
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