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SURFACE OF | NDUSTRI AL FURNACE Technical Field The present invention

rel ates, woogeesaal , to a heat-emtting paint for 5 coatipag/Kioe/oexer
surface of an industrial furnace such as a thermal cracking furnace, a
thermal treating furnace, an annealing furnace, and a heating furnace to

i mprove fuel efficiency and, in particuljar, to a ceramc paint with high
em ssivity, nostly consisting of ilnenite with high bl ackness, being

stabl e under a hi gHEATSRVET HING BADNT ¢aiR €6 AAUNTSINNER SURF ARackgr ound Art  As
wel | known to those skilled in the art, total energy generated from fuel
used as a heat source in vari oudNDUNIRIALHURNAGICes such as a thernal
cracking furnace used in the petrochem cal industry, a calcining furnace or
a heating furnace in the ceramc industry, a thermal treating furnace and
an 15 anneal im@hhidil/a€lg@ i n the steel industry can be classified into three
types of energy: energy trasnsferred to a heated body in the industrial
furnace, energy transferred to a heat refractory material of the

i ndustrial furnace,nand sone other enpergies such as, preheating energy and
di ssi pated energy. 1 %ﬁ?einitdm'eawlfmerﬁgie y"b@ﬁ%"rrﬁtéa a Pgﬁhq'?‘ﬁté“gf APt hpst |y
absorbeds t o tdagtifiede it aGHREY ofMBhShilMtrial2Rirddee fMeRtas! £ith&aiaPl acgﬂfger' al
constituting the 1 ndustrial furnace absorbs energy and reemts the energy
to the heat edumeds; athermadl treating fursate san armealing funnacacaar albeatiag fithce to

Ki rchi hoff s .}naw. Afc orﬁi.n to 'chh'.hclff' s law, .if a bog . ,absor bj ng
energy is an 'TRERC Ll Clﬁg anca 1R g@%‘%‘i‘ £y 12 Peragyq, ppunt wit PRSI a,
i.e. a = a. Z2Rodayt cohsistiHg dfiabnik! a6th RigHYbIHAGS s YeirfRC sidlel Mncfe}(ias'hig and so

em ssivity of a material is expressed in aratio relative to the ideal
bl ack body, derdperhturaxxidativalagmodphere. i ntrinsic em ssivities. ’

10 Background Art

As well known to those skilled in the art, total energy generated from
fuel used as a heat source in various industrial furnaces such as a thermal
cracking furnace used in the petrochemical industry, a calcining furnace or a
heating furnace in the ceramic industry, a thermal treating furnace and an

15 annealing furnace in the steel industry can be classified into three types of energy:
energy trasnsferred to a heated body in the industrial furnace, energy transferred
to a heat refractory material of the industrial furnace, and some other energies
such as preheating energy and dissipated energy. In particular, energy generated
from the fuel is mostly absorbed to the heat refractory material.

20 The heat refractory material constituting the industrial furnace absorbs
energy and reemits the energy to the heated body in a form of radiant heat, in
accordance with Kirchihoff’s law. According to Kirchihoff’s law, if a body
absorbing energy is an ideal black body, emissivity ¢ is equal to absorptivity a,
ie.e=a.

25 But a true ideal black body does not actually exist, and so emissivity of a
material is expressed in a ratio relative to the ideal black body, and all materials

have intrinsic emissivities.



WO 03/ 064545 PCT/ KRO2/ 02049 2 Meanwhile, a proportion of radiation energy
in the industrial furnace is rapidly increased with an increase in

t enper at WO oBn645e f urnace and, in particular, heat tran®CeKR2/0n@t| Yy
acconpl i shed by radiation energy at high tenperatures. For exanple, when a
tenperature in the industrial furnace is about 8001C, near 5 infrared rays
exi st in an equal ratio to far infraredorays in the industrial furnace. On
t he other hand, when the tenperature is increased to 1000 to 13001C, a

proportion of near NMednvaileda paysortiéh 8f Eé@liaﬂioﬁr@negg% inNGE SARREH A FudcdqOr

hi gher and about 5 % visible rays are generate Accordingly, 1f a

mat eri al doegdapigly inprgardd witlean ircrdase freigmpasayreiin thesfudiace aodilin padicelapect

that the mategri wel . emt, near infrared 10 rays absorbed to itself in the
form of radi g’ﬁfi @Lr%ré fer &Shrg?sggfya?c%}p&%%gq{ ﬁ@‘gat”@??‘?etfg%r% 18 gytures.
material s Whifoh exbinbieC imdih laytepipeRitireNR ahe intus@faf furh&SisabBut §6FESC LNl ¥
rare on the earth, and some materials absorbing near infrared rays are
readi | y Soxi dilzieredyaysenistan@nsgualoratiotto dardinfreradhiay srid thet indesridlofurrct.ong

ime. 15 Ref bri.ck d ic fjbers. have been, w del d as
convent tonal G4 PURF 03 §PiEs MehEenbye i imrersed raculooR TA0TEY e
furnaces, biyhroddie&e ofBéRARARd 38ys"@!8 RPH Qb i@%feakéﬁlftflgﬁ%(ﬁa &alé{ighexaeﬂﬂ thus

they do not 'sufficiently emt desired radiant heat. sorptivity of
refractory brabewtsS Voviible raygareigenetatad. | Accordéugly, if henat@nl eloessotvabsyrbof t he

refractory bricks.is 0.75.t0 0.80 at a relatively l.ow tenperature, but
when t he %lenﬁlg?ralfllfﬁaléedi A% ﬁtelsfdtﬁﬁﬁﬁﬁg &0 Fépe&/g’ra_t %d@%@‘ﬁa‘ﬁélo‘g&t ingR% ‘y?rél‘e_dt he
refracthigry brhgkabdoriadty iQBET BARRS forh oRUdiihhOReatt f&ﬁ?{éﬁi f chRfie(% REést
rapidly deteriorate at high tenperatures. Further, the ceramc Tibers are
di sadvant ageeftisci¢neyt hat their surfaces are 25 glassified by heat. Wen the

Feduce the absor pt AN orMERETE ARG HTEERIY FPaMGLEBONAREhESS fe | s not
expected to QRiRuhelesid 68 tHeadBNind Qe %Efgﬁhfsr&%s&bﬁ%%{eg ﬁ?ra?e%ft%% Srel | DETS.
readily oxidized by heat and so do not endure thermal stress for a long time.

15 Refractory bricks and ceramic fibers have been widely used as

conventional heat refractory materials for inner surfaces of industrial furnaces,
but these materials do not absorb near infrared rays, and thus they do not
sufficiently emit desired radiant heat.
The absorptivity of refractory bricks is 75 to 80 %, that is to say, the
20 emissivity of the refractory bricks is 0.75 to 0.80 at a relatively low temperature,
but when the temperature in the furnace is over 1000°C, absorptivity of the
refractory bricks rapidly decreases. In addition, the refractory bricks rapidly
deteriorate at high temperatures.
Further, the ceramic fibers are disadvantageous in that their surfaces are
25 glassified by heat. When the surface of a ceramic fiber is glassified, the surface
develops luster to reduce the absorptivity of the ceramic fiber to about 30 %, thus
it is not expected to obtain desired radiant heat from the glassified ceramic fibers.
As described above, the refractory bricks or the ceramic fibers used as
the conventional heat refractory materials for the industrial furnaces have an
30 emissivity of 0.75 to 0.80 at a relatively low temperature, thus securing improved

fuel efficiency at that temperature. However, when an industrial furnace is



As descri bed above, the refractory bricks or the ceramc fibers used as
the conventional heat refractory materials for the industrial furnaces have
an 30 emweaBMb4sys of 0.75 to 0.80 at a relatively | ow t enperaiRMm@2040 hus
securing inproved fuel efficiency at that tenperature. However, when an

i ndustrial furnace is WO 03/064545 PCT/ KR0O2/ 02049 3 operated at a high
tenperature, the emssivity is rapidly reduced, and the blackness is
gradually |l owered due to the gl assification and deterioration of the

refractory brigksedrat thaigeah&GafurdeliR: eﬁq@éﬁlitb'n%"ir%}gtﬁlgyrerdﬁgé@i e

efficiency. Accordingly, @f\ere remains a need to de p a teéhnol ogy, in
whi ch a 5 hddackaensst isigradyady dowedetl duki tghthe iassifivation asl detatierdtiom ofithd nner

surface of industrial, furnaces to_inprove energy efficjency and | engthen
the expect ed TFiTfoRy pxickypr ﬁ@era‘ﬁé:aﬁb"rr%fﬂi“é?c‘f‘%‘fl?gg‘é?&‘?% tuel ilieigcs t he

heat-em tting pai ntya QL dih&vP iventl | J ng Shichcon
carbide in consi deraét%}(ocr)r% %?, @gfeg{%gﬁ em%ds)fbv?%?(q{ggp h}];élé)g ‘as &%hhal ghest
em ssi viiy buteat-eaiiihy paiaawits hight émissiyeis doatddnen @i inbeqsuefaee bDind@strial

car boni zed, d so is not preferable to be used as the heat-emtting paint
of the pres gﬁfnaic?ﬁv’é’rl‘f‘ipéﬂ‘.’e wsssminiciency apd dgngthan: the gypssiscdhtife spag of yhe

consi sting ofy.5i l.k5AB igde (SiQ, for coating the inner surface of the
industrial furnace, IS conmercialized 15 and selectively applied to sone

i ndustrial furnacedsefilleasstht ileanernntihg geinbasabe padsoit @oeRionS&e graphite
conposi tion consisting of hydrocarbon powder with fjneness of 200 nesh or
|l ess as a maidfdcy &Atbidey iy cogsideratipn pfoepler #ndpemigaivitynd Gaerhitei bess, and
used i m VAL f hti n er. At this time,
the m Qe"é‘ sl El(r;f ye§% slé Hcl%sé lg{i@gﬁ ' 2%fieh%'i ﬁ‘%‘ggp%{hs Bg?%fge%o}%ﬁéanat@ﬂﬁ)&lgﬁ it bef ur nace

to a thi cknesartohifRdbaidsd isOndirprefeiable & BOLSd Githe heASelRfifg phiad ofliRye, the
i ndustrial furnace coated with silicon carbide- based heat-emtting paint

i s advant agedl&SenHny¢Hiont j ne required to heat the industrial furnace to a

desired tenperatur qvléa%vﬁﬂl%,r E%ﬁgemhﬁﬁg %g&ltl,nlt’nogtﬁy %Qr?srig%g of silicon carbide

(SiC), for coating the inner surface of the industrial furnace, is commercialized
15 and selectively applied to some industrial furnaces.
The silicon carbide-based paint comprises a composition consisting of
hydrocarbon powder with fineness of 200 mesh or less as a main component, and
a small amount of binder and additives, and used in a mixed slurry form of the
composition and water. At this time, the mixed slurry is coated on the inner
20 surface of an industrial furnace to a thickness of 0.5 to 1.0 mm using a spray gun.
As described above, the industrial furnace coated with silicon carbide-
based heat-emitting paint is advantageous in that time required to heat the
industrial furnace to a desired temperature is shortened, the amount of energy
emitted to the heated body is desirably increased, and the amount of energy
25 dissipated to the outside of the industrial furnace is decreased, thereby improving
fuel efficiency.
At this time, the fuel efficiency depending on the kind of industrial
furnace and operating conditions is improved by about 2 to 20 %.
The main reason why the silicon carbide-based heat-emitting paint
30 provides improved fuel efficiency to the industrial furnace is that the heat

emissivity of the inner surface of the furnace is desirably increased.
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25 dissipated to the outside of the industrial furnace is decreased,
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carbide is readily oxidized at 800 C or ghe er an ox1 tive
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hsed in the JRELIO py LY ,élggaf’??%ﬁ“&ﬁeﬁiﬁpﬁﬁ o% higheipl et el y oxi di zed and its
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obtai ning i nproved fue ficiency. osure o ntron erefore,
the present itypeefirgmg fuasacbeeperatitle ak @2(0 ng 1250 °6i, nebell e thabeed imfughkly ens
occurring in a[ conventi onal heat-emtti ng@fgai nt for coating the inner
surface of arliQ8urtifds s completly oxidizetharghjta colastwhitans mftes @t operating i on i s

to 15 previ dg; heptp el td LAk W 1 I bility, which has

hi gher em sslln\?/‘:ity t%@?’gﬁéﬁ@t&?g rgl\({:\%%&f%rr\get%eé@a ﬁég%ﬁc&he i nner surface of

the industrial furnace, is physically and chem cally stabl e under an

oxi dative atnosphere at _high tenperatures, and is firmy attached to the
lgglogurg,of the lnvieption

i nner surfacel&4Q 1 f ur nace.

Therefore, the present invention has been made keeping in mind the
above problems occurring in a conventional heat-emitting paint for coating the
inner surface of an industrial furnace, and an object of the present invention is to

15 provide a heat-emitting paint with excellent durability, which has higher
emissivity than a heat refractory material of the inner surface of the industrial
furnece, is physically and chemically stable under an oxidative atmosphere at
high temperatures, and is firmly attached to the inner surface of the industrial
furnace.

20 The heat-emitting paint for coating the inner surface of the industrial
furnace according to the present invention comprises a composition including
ilmenite as a main component, a small amount of clay as a binder, and a small

amount of sodium phosphate as a dispersion agent.

Best Mode for Carrying Out the Invention

25 According to the present invention, provided is a heat-emitting paint for
coating an inner surface of an industrial furnace, comprising a composition

consisting of 96 to 98.9 wt% ilmenite with fineness of 150 meshes or less, 1 to 4



20 The heat-emtting paint for coating the inner surface of the industrial
furnace according to the present invention conprises a conposition

i ncl udi ngwoidsessss e as a mai n conponent, a snall anmount ofecalBo2a304a

bi nder, and a small amount of sodi um phosphate as a di spersion agent. Best
Mode for Carrying Qut the Invention 25 According to the present invention,
provided is a heat-emtting paint for %pating an i nner surface of an

i ndustrial furnace, conprising a conposition consisting of 96 to 98.9 wt%

ilmenite wt j e f S ) 4 4 .
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pai nt i s usednixad alurnyi fiesd of HOts GO MravaromipodlionandA0ub B0 capaaiek bagedasnd 40 to
60 wt % wat er Eased on. the weight of the mxed slurry. The reason why

conponent s oft ?Wéighb%ﬁthéml¥qdi%%ai nt are specifically 5 linited will be
described, below. IpeRLlG \ﬁzﬁf-gbxlgﬁbnéﬁs wﬁ’%ﬁ?ﬁﬁ{?ﬁﬁ}ﬁﬂﬂrﬁt &£ONbalifed) n the

paint of the present invention a natura berng Separately
treated,5 and lgeieeraill be desaited) letew.Ti 02 and Fe203 in simlar amounts as main
conponents, and a small ampunt of inorganic materials, even though

conposi tions of il HERiNtE (FaFiP2dap ghe mpin qempencst prigined in the paint Bgtimjse of

containing F i e il j ‘bl.ack, col o, at a
hi gh terrpgr aﬁﬁ%:eéfl@ﬁlﬁ%lﬂ?%l 1gﬁ2rr1a(flgﬂ§quf$ ‘\%P?/dttq}ig{g% gﬁgesf \?/rg% fl’o%na gelﬁéaelllty
refractory mabetpriaés TaOWandSF@OY$h cahilat dmshinehsyrinail ¢omsdnblseasd ak@@1C or
hi gher, thus being useful as a material for coating the inner surface of
i ndustrial B5quif pbigergapisanaieriale even thavighiompapitiprs ofribmenitsarann slightlya

heat-emittin i .peen devel oped, which nostly consists of titanium
di oxi derTOETi O%f&%{ﬁkéggzlag%y chemcally snelting ilnmenite or refining

titani umslag, but Bees@dse tdtitsiningt BOOIMsdiRXndfh baapshdr€alimenitd hhf@ pai nt
| s chem cal | ;{)lurﬂsé[ ?bl ? aﬁ_ l?thringh gu(raenpn? rc%t Illjir l?e’r érrrlli(:si\ei?l ?ﬁan\l\t/g:st gg\féntingx\ll
undesi rabl e black color at a high temperature, mu g Yy ¢ Y
heat refractory material, and is physically and chemically stable at 1000C or
higher, thus being useful as a material for coating the inner surface of industrial
15 furnaces operating at a high temperature.

Meanwhile, a heat-emitting paint has been developed, which mostly
consists of titanium dioxide (TiO,) extracted by chemically smelting ilmenite or
refining titanium slag, but because this titanium dioxide based heat-emitting paint
is chemically unstable at a high temperature, the paint whitens, new undesirable

20 compounds are produced, and metal components are precipitated at high
temperature to rapidly reduce emissivity of the titanium dioxide based paint.
Accordingly, the titanium dioxide based paint is not commercialized.

Because of various chemical reactions occurring during a chemical

smelting process for obtaining titanium dioxide from ilmenite, a bonding force

25 between components constituting titanium dioxide is weakened, causing the
titanium dioxide based paint to be physically and chemically unstable, and this is
considered as the reason why the titanium dioxide based heat-emitting paint is
chemically unstable at high temperatures.

However, ilmenite contained as the main component in the heat-emitting

30 paint of the present invention is not subjected to any chemical reaction process

but obtained from a natural ilmenite ore just physically crushed, so being



20 conpounds are produced, and netal conponents are precipitated at high
tenperature to rapidly reduce em ssivity of the titanium dioxide based
paint. Avomsdéssgdy, the titanium dioxide based paint is mROT/KR02/02049
comerci al i zed. Because of various chenical reactions occurring during a
chem cal smelting process for obtaining titaniumdioxide fromilnmenite, a
bondi ng force 25 between conponents co%sti tuting titaniumdioxide is
weakened, causing the titanium di oxi de based paint to be physically and

chemcally u " i Si14 onsi.dered.. el . fhe.titani um
di oxi de bas emgg%l%?nﬁgg l.‘et’n’gk%‘é? ?\ttabfes{aslﬁzaﬁ’erﬁ%g% Q‘E@nlélﬁg%?‘ﬁgsé‘?wf“g%%gh

t enper at ur es.terhipsvetes atmokphesné.t € cont ai ned as the main conponent in the
heat-em tting 30 paint of the present invention is not subjected to any

chemical reaction pR3dditien, iypenitsys srushed mipewdesayith ﬁneﬂgﬁﬁg li(bm_éﬂe?l]i ust ;
i i 4 02049 . (Sl ca an
physical ly Crlg%?:g% RO unﬂbﬂglxy\?ﬁﬁgg’r/sgtfz}? hi§ grﬁ&yi @&Q/.(iontal ing %%Hder’ a’

chem cal ly st to have co ously emssivity a

t enper atiur e alispessiieagent) mndaddidrj and dedif®hi htached &6 Wed @ther RUFaROWHGfe Wi t h
fineness of 150 mesh or lower to be unifornly dispersed in a mxed slurry
cont ai ni ng a Ipfustial furgaces g spersing agent, and water, and desirably

attached to the in rf.a | ndustrial furnace. Meanwhil e, the
clay used as the birNrfl%?élr lﬁ’ng}%i @% tu?%d fién@?eeglg era&%@?’}‘fe&’ gche@ﬁ%\é\ﬁhﬁfvet he

m xed sl urry strengthaifkhe bl st 101 skl Sdad theymBied lshigry sl ifkkdrsafBedfr an
i ndustrial furnace w thout flow ng dowmn of the slurry, and also acts as a

10 di sper si ngnagénstrialfisnace withguicBawing: down tafethpedurrpnind alsg qo88 as ai s | ess
hen 594 L PO S CERLHN o Rl R R
than 4 % an Ii Yeyenisti;poSsHlt @6 dedifabl e hiddchBt Wik&INGRY thahé GeheeSulthie el
saving effect b¥ ri ncrease of em ssivi tny ofC the furnace inner gurface.
Accor di ngl y, the Iyrsaqgsy efOarthplother hand,twhen the centent is antre thanr 4figes ifmaritel to 4
% content is relatively reduced to reduce the fuel saving effect by increase of
emissivity of the furnace inner surface. Accordingly, it is preferable that the
15 clay content ranges from 1 to 4 %.
Sodium phosphate used as the dispersing agent functions to uniformly
disperse the ilmenite powder and clay in the mixed slurry.  Of various dispersing
agents, sodium phosphate is most useful to the paint of the present invention, and
has desirable dispersibility and is preferable in economic efficiency when its
20 content in the mixed slurry is 0.1 %.
When the composition of the heat-emitting paint according to the present
invention is mixed with water to produce the mixed slurry, it is'preferable that 40
to 60 wt% composition is mixed with 40 to 60 wt% water based on a total weight
of the mixed slurry so as to smoothly spray the mixed slurry to the inner surface
25 of the industrial furnace using a spray gun and dry the mixed slurry without the
slurry flowing down along the inner surface of the industrial furnace.
Furthermore, it is preferable that the heat-emitting paint of the present
invention is coated on the inner surface of the industrial furnace in a thickness of
1 to 2 mm.

30 According to the present invention, the heat-emitting paint has an

emissivity of 0.85 to 0.95, much higher than a conventional heat refractory
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em ssivity of 0.85 to 0.95, nuch higher than a conventional heat refractory
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its high em SETRVIRAA otttk& | heat-emtting paint of the present invention

coated on the i nner surtace of an industrial furnace allows the painted

inner surface to em bett®@hMdeRRnhGMgtdTahe presémfventivh hatebdGbtaipcd dalight W t h
the heat-emtting paint to desirably increase energy applied to a heated
body, thus rajithe Jgﬂ@amlgi erqumplere wihiahdareesep dprh Up dllpstratt ebuieare awtdodie t o

reduce e of fﬁel 4 Al.bett&ler un erstﬁndi ng of the present invention nmay be
obt ai ned i n 15PGHIICAER HIHERE BiPgRG 8%, npl es whi ch are set forth to

illustrate, but are not to be 10 construed to limt the present invention.
EXAMPLE
EXAMPLE

[lmenite powder with a fineness of 150 mesh or less, clay, and sodium

phosphate were mixed in a mixing ratio as described in below Table 1 to produce

a composition constituting a heat-emitting paint of the present invention, and the

15 composition was mixed with water in the same weight ratio (composition : water
= 1:1) to obtain a mixed slurry used in examples and comparative examples.

At this time, the clay, manufactured by Kentucky-Tennessee Clay Co.,

comprising SiO; and Al;O3; as main components and a small amount of TiO,,

Fe;03, Cu0, and MgO, was used.

20 TABLE 1

Composition (wt%)

Examples _

Ilmenite | Clay | Sodium phosphate

1 97.0 29 0.1
2 98.0 1.9 0.1
3 96.5 34 0.1
4 98.7 1.2 0.1
Co.Ex.1| 950 4.9 0.1
Co.Ex.2 | 992 0.7 0.1
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was coated on a brilelotkanypidsnpfier e sherymeasofoagd amaxbrck semile 10ithna (t) |

the resultin rick | e S put.in i ndust i al furnace eat.ed at a
ate of 10 C P CLERER & SRR o minlglgpe HOHRE vt supp kR pl SEHE
neasured in tigdutkridfurdbtes featkd ¥t a beeof BSO/hinRg 600 I knfiA@TRed £3:030M$n hhen
heated to 12001C in such a way that the sanple was heated to an
600 C, and then measured in terms of emissivity. The resulting brick sample
10 was then heated to 1200C in such a way that the sample was heated to an
additional 100C and then maintained at the increased temperature for 30 min,
and this procedure was repeated.
A temperature in the furnace was measured using a radiation
thermometer positioned at a horizontal distance of 2 m from a surface of the brick
15 sample. In addition, after the temperature in the furnace is stabilized,
emissivities (¢ : %) at each temperature were measured through a window

positioned on a front side of the furnace by using a Pyrometer (MQ1310C-3B)

manufactured by American Micron Co.. The results are described in Table 2,

below.
20 TABLE 2
Temp.(C) |Ex.1|Ex.2|Ex.3|Ex.4 |'Co.Ex.1|2Co.Ex.2 | Conventional Ex.
600 86.1 | 86.3 | 85.7 | 87.1 85.2 87.3 65.0
700 85.7 | 86.1 | 85.1 | 86.8 83.9 86.8 66.4
800 84.8 | 85.8 | 84.6 | 86.1 82.7 86.3 67.8
900 84.1 | 853 | 83.6 | 85.9 81.8 86.1 68.0
1000 852|859 |84.4 872 83.4 87.7 72.3
1100 87.2 | 87.7 | 86.7 | 87.9 85.6 87.8 73.4
1200 87.9 | 80.0 | 87.1 | 88.1 86.7 87.9 75.7
1200C,
87.9 | 88.0 | 87.1 | 88.1 86.7 84.2 69.2
after 50 hours

'Co.Ex.1: comparative example 1



addi tional 100'C and then maintained at the increased tenperature for 30
mn, and this procedure was repeated. A tenperature in the furnace was
measur ed Weimge4s45 adi ati on thernonmeter positioned at a hecTamoabo4di st ance
of 2 mfroma surface of the brick 15 sanple. In addition, after the
tenperature in the furnace is stabilized, emssivities (c : % at each
tenperature were neasured through a wi ndow positioned on a front side of

t he furnace by using a Pyroneter (MAL310C-3B) nmanufactured by Anerican
Mcron Co.. The res(gggxsz @o‘}n%aerRéG{a}nPlﬁg in Table 2, below. 20 TABLE 2

Tenp. (O Ex | Ex.2 EX. .1 2Co. Ex. 2 Conventlonal Ex. 600 86.1
863857871852873650700857861851868839868664 800
84885884686182786367% 900 84,1 85.3 83.6-85.9.81.8 86.1 68.0
1000 85.2 85.9 84. Xrem the wsulis gf7lable;s, 1§ can heypeep hat ip heycase of emissiyiiges 6 g7. 8
73.4 1200 8 7 7 1 88.1
86.7 84.2 69%5%%%63r1§§0&hg%r0§c8%0 Sgﬁaﬁscgﬁgsglrvﬁegvetc%aﬁﬁ %C e%go / 064545
PCT/ KRO2/ 0204%amples 3Cthefptestnt invepidratliangedualyplightly, Fruo thet dirissieybf theof

Table 2, it can be seen that in the case of em ssivities of sanples |eft

at 12008C f osamplengepied veith db¢ ivdrecarbon based| Bain despantignal oexa Ises of
the present égaﬁ%?% @ﬂ &E@g@ﬁ&o h)é $ild 91 felaY h's?n&ﬁ&te% iﬁiqﬂ ty Ofr he 5

sarrpl e coate rocar non base pal n onventl exanp e S
phenomenon seems to be caused by the fact that silicon carbide is oxidized on its

surface exposed to a high temperature oxidative atmosphere to reduce its
blackness (emissivity).

10 Furthermore, the surface of each sample was observed through a stream
tube after operation of the furnace was stopped and an inside of the furnace was
sufficiently cooled, resulting in the finding that samples according to examples of
the present invention maintained their original black color, but the sample coated
with the hydroc‘arbon based paint (conventional example) lost its original black

15 color and its surface was glassified.

Industrial Applicability

As described above, a heat-emitting paint mostly consisting of ilmenite
has an advantage of higher emissivity than a conventional heat refractory
material. In particular, when appliea to a furnace operating under an oxidative

20 atmosphere at 1000°C or higher, the heat-emitting paint is not reduced in
emissivity after a long time, time required to heat a heated body to a desired
temperature is shortened, and the amount of energy emitted to the heated body is
desirably increased, thereby reducing fuel consumption of the furnace.

For example, fuel reduction effect due to use of the heat-emitting paint

25 according to the present invention is desirably increased by about 8 to 10 % in
case of a heating furnace used in the steel and nonferrous metal industry, and by
about 2 to 3 % in case of a heating furnace used in the petroleum refining and

petrochemical industry.



reduced in conmparison with the initial neasurenment at 12001C. This
phenonmenon seens to be caused by the fact that silicon carbide is oxidized
on its swofiaoetsexposed to a high tenperature oxidative atarggroene04do
reduce its blackness (emssivity). 10 Furthernore, the surface of each
sanpl e was observed through a stream tube after operation of the furnace
was stopped and an inside of the furnac§L sufficiently cool ed,
resulting in the finding that sarrpl es a (90rd| ng to exarrpl es of the present

i nventi on mai ntain hei in

with the hydrocar bgﬂm%la'gé p%ﬁtntm lﬁmgrPaérhtolfgﬁaPre,é nar}BYe tlof‘d%%\’a\néag(g?‘ﬂ %i nal
bllack 15 coligrth@ndcdated Ryef RCrives of laasfatd 6fla HeBOrSabiod) npRldl Galid ity As
descri bed above, a heat-enmitting paint nostly consisting of ilnmenite has

an advant age lndusmleg Hurnaeeite pmmentyth@ Heat refraoiove materizd | frome beingedrodest :m@

material. In partic i,ed .to a,furnagce i ng under.

oxi dative 20 gf%s%ﬁéﬁ? éhlgrgj&%}ﬁ g}ef?hyg%l gfl}?eﬁﬁekéet%?é%hcﬁqﬁd“ﬂﬁ?ﬂ i s not
reduced 4 n  aikasd Mhpryviakiedumbllapg tinme, tine required to heat a heated
body to a desired tenperature is shortened, and the ampunt of energy

emtted to the heatFeldithm@IGJ the ldﬂatrﬂmabhg( paimnt rof dbe gresemteinzentioneid ueadity f uel

consunpti on of e f For e e ductlon effect .dug to use
of the heat - éff {E "%er Inper %’ﬁ%f’«&ﬁf A8 "P‘ﬁ" lrl‘?(l,- ’f)rr‘l@%eeﬂlttthrérhf’fBﬁﬁi

desirably i n%xﬂﬁﬁe&%stﬂb@b@&%s@y t\@lnkoa %iah glﬁla%%dQBe apP&al iNdry W Rags used
in the steel and nonferrous netal industry, about 2 to 3 % 1I'n case

of a heati ng adttachedc® thsednémsurfase pet thel feunace dhe rto rn@kmgdof play raddbd mk cal
i ndustr WO 034 064545 PCT/ KEO 02049. 10 Fyrther Beat em ttl pai nt
of the %Or eseMNqeh e HhE SIS ers htSEGE Bl * P ertth‘éf?ﬂ‘é b5 d8gng é‘%‘r‘ng % or med

on a surface leﬁer§m@&%tofrtﬁeffuﬁ%9wthqﬁé ﬁ‘édt %Jmt% Bgﬁt. i ndustrial furnace to
prevent the heat refractory material from bel % eroded and secure a
heat - shi el di ng ef f dd pre¢deer myntpmdiasibgemdesctibechaadn illaftrabieangnnentaadiial ' s
is to be understood that the terminology used is intended to be in the nature of
description rather than of limitation. Many modifications and variations of the
15 present invention are possible in light of the above teachings. Therefore, it is to

be understood that within the scope of the appended claims, the invention may be

used otherwise than as specifically described.



5 1life and inproving its durability. Furthernore, the heat-emtting paint
of the present invention is readily coated on the whole inner surface of
an i ndustwpaB/bt4samace in the formof a slurry wth a desiPcalkrmwe@Eeosi ty
using a spray gun, and the sprayed slurry is firmy attached to the inner
surface of the furnace due to caking of clay added as a 10 binder to the
slurry, thereby securing excellent wor kqti lity during coating the inner
surface of the furnace with the heat-emtting paint. The present invention
has been described in an illustrative @aqner, and it is to be understood
that the term nol ogy used is intended in the nature of description
rather than of limtation. Many nodifications and variations of the 15
present invention are possible in light of the above teachings. Therefore,
it is to be underdtabdieahemitinng print tthe ceatgeanfinnencsusiopevded widastnel t he
i nvention may. be used.otherw se than as specifically described. WO

03/ 064545 Pﬂ%ﬁfﬁ%ﬁ@ngll Clains 1. A heat-emtting paint for coating
an inner surface ofy @hpoRRieatcohdbtind F PGS E RN inSdrnig with HRHRESHE { N
consisting of 96 to 98.9 wt% ilnmenite with fineness of 150 5 neshes or

| ess, 1 30 4 meshecordyss, A4 O1% alyymasdail wilpsolsph phesphataj d heat -enmitting
pai nt being used in m xed.slurry formof 40 to.6 wt % conp@si tion and 40
Do 80 Wi % vt or  badBll B ETHDPERAIS oL s B d Dt sfurty Torm Bf 30'to Bh

wt% composition and 40 to 60 wt% water based on a weight of the mixed slurry.



