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3. Use as a stable black powder filler which may be used In plastics and rubber.
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Cther materials may be added dur| ng the pr ocess of manuf act uri ng the
artlcle§ of the present invention. However, the finished articles shoul d
contain-a total amount of 1% by wei ggp o@ht tﬂgg{u um di oxi de, " vanadi um 45
pent oxid@e, chrorium (I'11) oxide and nanganese oxi de. Preferably the
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infra-red heaters and infra-red generators in the formof plates, tubes,
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various appli catl ons as follows: 1. Use as a bl ack pignent which may be
added into gl aze or conposite coating or any 55 conposition

whi ch may reqagép%?sa bl ack colouration. 2. Use as a heat-absorbing nateri al

whi ch_may, be %ntdt regate tﬁ éﬂﬁﬁﬁft ﬂEo"’t‘: tows Qa&ﬁawmat {/5ina'18 1R RGhbobd. The
heat of t biStath ovigAtld t 1t to the objects to
be heat ed. 3 os’ﬁﬁnﬁbﬁt(ﬁ,ggfw povvder f| i er which may be used in

pl astics and rubber 01 179 Bl 4. Use as a black filler which
may be used .in architectural decorative coatl ngs and in manufacturing
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present invention wll now be descri bed, by way of exanple only, wt
reference to the follow ng 5 exanpl es. Exanpl e 1. 10 Vanadi um r esi due
was directly ground by a ballmll to 160 nmesh powder. Exanple 2. is

Vanadi um2sesi due was calcinated at 11 50 C for 0.5 hour and then ground to
160 mesh powsgdple 3The conposition of the powder obtained is indicated In the
following table. Conposition table (% by weight 20 [err] [err]
[err] [ err]Two paftotipyrite cinder powder havingrarsize of 180 injestil. grbind byGvdryl @ethod]. andfie part of
6.74 8. 5Z2hromilim ¥&sidue pOwd®b having.alsize of 14006esh wede abred|tegeBer withve spitable smount giywaler.e
ci nder pdfdahe hamdgenpous mixtne sof fortr®@ wae sheped)intolaniukr bfy10am rdjametet by conventiehabmesans.
part of chr @he banwae died beokerintbesylingar shageszof dingth 15 20 400 aftes trying THese; oylinger shaped
t oget her wi wbllets wers thenisialsinatat e 1220, 1C fartOarinute3@ndriven grennd inta\86 msshiiack gevdes o
formed was shaped into a bar of 10 mm'di aneter by conventional neans. .The
bar was thpen broken into cylinder shapes of length 15 - 20 nmm after drying.
These cyl1 n@é?“‘%‘hped pellets were then caI ci nat ed at 1220 C for 10 mi nutes

oarts o § Lgun e’ é?g?%e %Qlertm '?' Ptﬂvt&" °‘“;§n¢ﬁs '1“"°%e
was i xed V\,io %Ei tc %ﬂ %%3{89 ‘ﬂﬁt lw
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into the forﬂggkgf pI ate having the dimensions of 20 nmx 20 nmx 5

nm The pl ate was then calcinated at 1200 C f-or one hour. The resulting

product wis a small porcelain plate having a whi'te base, in which there

were a | ot exahpi@sk fl ecks. 45 Exanpl e 5. The bl ack powder of Exanple 2 was

used as a filler in the manufacture of polyethylene plastics, substituting

for the ordi naThe idack lpowddr eof fExbrhple 2 was wed es)adiliéri inried mpubctessof palpgthylava tolasies,

of 10% by wesigstitingffortthieeordinary carbonate filler. In a conventional process, application of 10% by weight of the
50 powder of Example 2, based on the total amount of the powder and polyethylene, and using no other black

pigment, gave a black polyethylene product.

Example 6.
65

Black ceramic powder, produced in Example 1, was mixed with a suitable amount of water and was .
applied onto the inner walls of a calcinating furnace. After 24 hours it was subjected to a temperature of
1200° - 1400° C and formed a black ceramic coating on the surface of the wall. The depth of the coating
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50 povvder of Exanple 2. based on the total appunt of the powder and
polyethylene and using no other black pignent, gave a bl ack pol yet hyl ene
produc;t\/ Exanpl e 6. -55 Bl ack cerani cepovaerizopioduced in Exanple 1, was

m xed wth a sui'tabl e anmount ef water and was applied onto the inner walls
of a calcinatihg furnace. After 24 hours it was subjected to a tenperature
of [err] andvas 82mediman. W eomiarisen it e sidertfimerednavincher kegh sserbing material applipd therpioe
depth of t hehexsden prpray savingmb3 o 5%(n the papepherg e Ripcl ceramic ¢agingrag 8RRYRH i son wi t h
a sinmlar furnace having no heat absorbing material applied thereto showed
an_energy savin of 3 - 5%in the case where the black ceram c coating was
apblied 5 e 7 99.5 part's of the powder of Exanple 1 was mxed with

S parts Of t |U| ose l’a"f E abr(le% v‘v’lﬁ%gpgﬁgofril lec ulogglaﬁdj\waté?rlq was

cal ci nat ed

di aneter of ° %mah&? ‘gﬁg g%ﬁ
nneri g Bl%e §was

radratrngr ﬁe [err

nmi xture of® as?s o? ack ceramc pOV\der produced in Exarrpl e 2 20 parts

of clay, 10 parts of tal cum powder and 0.5 parts of sodium car bonate was

gr ound vvithdéa,p b-m1l, then shaped,” dried and calcinated at [err] for one
hour to produce a ceramc tube having an outer dianeter of 32 mm an inner
di ameter qf 25xnhuRsds 60 bed8 Bt Bladk’ cordrftOpdwaior Jrbducectld iERinpRO2, 128 tpartDdf dapetat pune of
was 0. 8394 -taiind petflioR tind>0) parts] 6 dotiium Calbsmitgdvas Ground with at hdl-enillp theid shaped, Siried and
ceram ¢ powd@kin@édstuaen) Casr dnd aogp heeproduss d cérarpia tubs haling@0 outersdierelen yf 320uvdl.can ifher
was shaped adrshefenbrasvamesid atiength 50 1600fnon. The hatiatiag rafbiog thb lube kvas 0.83941- ©.8p203} 500 -
produced thesoebg had a radiating rate of 0.857 - 0.867 at 500 - 600 C.
Exanpl e 1& 30 The m xture produced in Exanple 8 was prepared as a pulp and
was\then poured into a nmould wherein an el ectrothermal wire was already

di sposed. Thexampleped article produced therefromwas cal ci nated at [err] for
1 hour. The resulting roduct was a core-type infra- red el errent hﬁv
di anet er of 15Armbsturg of l?fS?’a'B!B(B”‘l'ﬁ?f B’Hﬂl‘%%ﬁg@l" jlor
35 Exanpl & 1% shaged al‘ﬁ’)?? %@J“g%h‘llﬁs jS) ﬂ‘d°%%l’"%§‘tllyoﬁ’ °°dt'll%'ﬁ Ty
and cal ci natré?laﬁasrafeeqfl’fsl &%Iah@ar The product was a bl ack sol ar energy
collector being a tank with an inlet and outlet for water, having a length
of 640 mm 'dthl 420 mm height of 70 mm and a wall thickness of 3 mMm
Exanpl e 12 %‘3"' ‘Xture of 60 parts of the ceram c powder produced In

Exanpl e 2%*and i
S rared ﬂ%%;:p“‘?’“"% *"i%% B B v ot &

mx8mm 50 E:‘? & redhi Lb?&iu& W @6?91!9% AR oRiBiAafRhy @ Biardeteol IS Mini &

wat er. -The p,gl,da,m,g,g%@gné,gmv@m lbelsoowhi ch noul ded the pulp into the
shape of gsfigure. After releasing the pulp, the figure was dried and

calcinated at 55 [err] for 1 hour. The product has a height of 300 mm and
a wal I thickpempieal. 2 nm 5

The mixture of Example 8 was shaped by moulding, then dried and calcinated at 1100° C for 1 hour.
— 4 The product was a black solar energy collector being a tank with an inlet and outlet for water, having a
' length of 640 mm, width of 420 mm, height of 70 mm, and a wall thickness of 3 mm.

Example 12.

A mixture of 60 parts of the ceramic powder produced in Example 2 and 40 parts of clay powder of 80
mesh was shaped and calcinated at 1140" C for 2 hours to produce a black ceramic plate of 100 mm x 100

mm x 8 mm.

50
-~ Example 13.

The mixture of Example 8 was prepared as a pulp with water. The pulp was poured into a mould, which
moulded the pulp into the shape of a figure. After releasing the pulp, the figure was dried and calcinated at
55 1100° G for 1 hour. The product has a height of 300 mm and a wall thickness of 2 mm.



EP 0°201 179 B1 Cainms 1. A prdcess for p'ro'dpci ng a black ceram c powder
froma starting material conprising an industrial waste selected fromthe

group nsisting of -vanadi um resi duegp §g6{ §® 4 nder and , e
st eps. on' the process are sel ect eg fro-‘(r?l any one ofﬁm“mmmﬂ”ﬂﬂl”m
starting material to obtainh a suitable size black cerani c*powdér Mes$ than
20 nesh (0.€Wimmy) ;- (2) calcining the starting material at a tenperature
above 800 C for 1-60 minutes and then grinding; or 10 (3) grinding
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an \pfrared absorbing or emtting elenent, a heat collector, a heat
exchanger, & heblackrcadimictpowger gorhprising @@nadiim eentoaidel tianivre dinxlile; mehganese ogdp, ghrgmium
bl ack cerami c #ibbxide apdhorfrioxisio|pradiucediin dogerdencs Withdhe prdsessisk anylone ek Giaime 1 potder
according to Caim4. Revendlations 40 1. Proced6 de fabrication d' une
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cal cin6é sous forne une pougre de di nensi ons convenabl es,

caractdri sWen ce-que |a poudre est un nelange de 0,5 a 2 %en poi ds de
pent oxyde dgevenardtioh® 3 a 20 % en poids de bioxyde de titane, 4 & 15 % en
poi ds d' oxyde de manganese, 1 a 20 % en polds d oxyde de chrone (II1). et
30 &-80 e [0i Brecéde db Habdosgicled'de fondre cf@miquamve Atpadiv d'prsi migtiSwepréraiérp Gorprenant un
ceram que noi rddchdirdistridPrioisbdids edrape laei comprenddésabsidus de danadiam des|cenpirs| de|pyite ot
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Procede sel on | a (Y de brogige lej i matidre gremidre)2ays forree)dwe poudys geramigye nging (flgJipengiprs

sont des resi depvenables inféripugs @ .84 ron (39 mesh),
45 (2) la calcination de la matiére premidre 2 une température supérieure 2 800 *C pendant 1 & 60

min, puis le broyage, ou

(3) le broyage de la matidre premitre sous forme d'une poudre de dimensions convenables, la
mise de la poudre sous forme d'un corps cru de forme convenable, la calcination du corps cru et le
broyage du corps calciné sous forme d'une poudre de dimensions convenables,

50 caractérisé en ce que la poudre est un mélange de 0,5 2 2 % en poids de pentoxyde de vanadium,
3 2 20 % en poids de bioxyde de titane, 4 & 15 % en poids d'oxyde de manganése, 1 a 20 % en poids
d'oxyde de chrome (lil), et 30 a 80 en poids de trioxyde de fer, par rapport au poids de la poudre
céramique noire.

55 2, Procédé selon la revendication 1, dans lequel la température de calcination est comprise entre 1 000 et
1400 “C.

3. Procédé selon la revendication 1 ou 2, dans lequel les déchets industriels sont des résidus de
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keram schen Pul v adé%‘;ﬁ: %T% %E% emlé% \Foﬁ%ieliléﬁ ngéHo ?’?@%ﬁfﬁ gt@

enp ds

dadurch geken Hezogen auf das Gewicht des
Vanadi npen OXI /b"T'l tanegl oxl d, 1 Gew -g Yo b 15 Gew. - %

Manganoxi d, O, 1 0 Cow - %ChI‘OIT(|I|) oxid enthal t. 7.
Keram scher 4r t\kb’féﬂmn“ﬁa%ﬁ Aﬁ§b$d%h UG RadRrchageRaRxuMANG:, dbdSdi] RElzINRrgSempeaiite BOG’ G bis
ei nem i nfrar ot aRgPiersigtn- den oder -enittierenden El enent, ei nem
War kekol | gkt or, einem Warnetauscher, ei nem Warmestrah- 56 | er, einem
O enauskl ei du.ngzsﬁmr@r hath Arspruen I16didek(2r adadusrbhgaerAkaldhng, bafs tiesh indusBieRe Anialipragpkt
keram scher Sonnesentigtaedkisl. | ekt or. hergestellt aus dem schwarzen
keram schen Pul ver nach Anspruch 4. 7
4. Schwarzes keramisches Pulver, welches Vanadinpentoxid, Titandioxid, Manganoxid, Chrom(ill}-oxid und
45 Eisentrioxid umfaBt, hergestelit gemiB dem Verfahren nach einem der Anspriiche 1 bis 3.

5. Keramischer Artiksl, hergestelit aus dem schwarzen keramischen Pulver nach Anspruch 4,

6. Keramischer Artikel nach Anspruch 5, dadurch gekennzeichnet, daB er 0,1 Gew.-% bis 2 Gew.-%
50 Vanadinpentoxid, 1 Gew.-% bis 12 Gew.-% Titandioxid, 1 Gew.-% bis 15 Gew.-% Manganoxid, 0,1
Gow.~% bis 20 Gew.-% Chrom{lll)-oxid enthik.

7. Keramischer Artikel nach Anspruch 5, ausgewahit aus der Gruppe, die aus einem infrarotabsorbieren-
den oder -emittierenden Element, einem Wirmekoliektor, einem Warmetauscher, einem Warmestrah-
56 ler, einem Ofenauskleidungsmaterial und einer keramischen Platte besteht.

8. Schwarzer keramischer Sonnenenergiskollektor, hergestellt aus dem schwarzen keramischen Pulver
nach Anspruch 4.



