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SURFACE W TH A FI RE- PROOF AND/ OR WEAR RESI STANT LINING This invention

rel ates twoazpsngess for providing ﬁ“ﬂﬂ“ﬂ”ﬂ'ﬂmmnmuh a fire-peanfrodncdber wear

resistant lining, further referred plication as lining. In
engineering it is common practice to appisysea |ining of a 5 fireproof and/or
wear-resistant material to a surface which is subjected to high

t enper at ur es aRHOOESSeEORNPRAVIBDNGOA SURFACE! WIDRJA, FSRERPROSOFhANBUORACES

of vessels, vessel internals or qﬁ%@wg ing vessels used in, for
bt

exanpl e, the cracking of petrol f the maj or drawbacks
of the processes for applying such a lining to a surface that are presently
used, is the commercially unattractive installation time. For exanple, the
instal lation time TS d0FeEL000 5 lat@ ot ndaPToEssst &AL IALAYHEIEhs sting
of a hex nesh @rskad hadh $t e8lr AR RGBT §8HN Al q&ﬁfmr&_{l_ a
phosphat e bonded ranm ng mass can amount up to 75 hours/nR. In addition the
linings of thifnihesr catgeeseita tinvéhis appldnatdescies didiae dirfficult
Lo repair. PURARINAG it 1 it @Bl Fch el PIBARSINA id V.
Conmercial ly nore attractive shorter installation tiimes can be obtained by
usi ng & |ini ndigepmacs mgdd ol mglag Feisis tantheitey isylsttoma swotfams f or
exanpl e the syst: j i - A-535 . t her
| ar ge anchor s%&%gﬁs’sg{hfgﬁ%%tt eLE?‘l ;éfl r e%%g%erétt%rel%?al%@éﬁ/;oa%%%%ﬁmé§{%e
anchors and t kend/ioni mfpemtienadi drsadsan seedtu @ sb éthee e nfize e aifo rve sered he

in the.l inin The crackin cur at

l'ining, resulting i.n.cracks i Ng. can.even o
the rel ativel Qfer’r%’(?é'r étnécet%e & Fured &Cr'ike&:oaxunrelc%gmg q’es\%s'o 3.t
PCT/ EPOL/ 1139% odr yexagnpdfe,t thd iovarkinbhiof pedlrcdmuns pasjereitall y encount ered
when fg-cal | ed whgl Iey Qr t&artl . ce nt-borllcded theri als with & | ow abr asi on
resi stance are us&d€adta enFﬁéoﬁh AWbacks o € processes ior

applying such a lining to a surface that are presently

used, is the commercially unattractive installation time.

For example, the installation time for a fire-proof

and/or wear resistant lining consisting of a hex mesh or

15 floor steel anchoring system in combination with a

phosphate bonded ramming mass can amount up to

75 hours/m?. In addition the linings of this type can be
sensitive to thermal shocks and are difficult to repair.
Furthermore it is difficult to maintain a uniform

20 quality.

Commercially more attractive shorter installation

times can be obtained by using a lining comprising a
single point anchoring system, such as for example the
system described in US-A-5353503. A problem of these

25 rather large anchors is that due to the difference in
thermal expansion of the anchors and the lining, tensions
can occur between the anchors and the lining, resulting
in cracks in the lining. The cracking can even occur at

the relatively moderate temperatures applied during

T
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5 1n his article titled "Equation hel ps select refractory anchor systent |,
published in 0il &zas Journal, August 30, 1982, pages 122 - 125, MS.

Crow ey dg6esh8s the use of mastic tape, wax and pl asti cpceatPoiIi9d 0 cover
t he ends of independent anchors before 10 the lining material is applied.
According to this article, in service, i.e. during operation, the coating

burns out anddkgavgsof shel lividng.spaie probndmt he aspleialdQyit can expand
thermally without stressin however, silent

g t he Iiniig. Tgiﬁ article ig,

about cracki n§PpPYBILEREI1B R SR-68ddFIdHBOt-d Yt RE BAFT vuFementrpesdedur i ng
drying of a |jaiesiaBacayss bheodessrhlednanelieki-ngceeanse asedmvalkdgd onto
the surface, coating can only be applied after this welding step in order

" to avoid any dARdBe Metemdadoating. 20 This adds another step to the

i nstaldation processnignki-Rgcl ERESAONRLLSRLEH ABYpEDEEILAROr i ous,

resulting in increased installation tine. ject of the inventionis to

provi de a | eszelf&BEILOSNs apEHOEs SYSEENGr ov PYPAG SResuinad lwisGasa fire 25
proof ~and/ or WB@En%QS'ﬁE@ﬂ%tlbﬁ'nQQBQ?SBbegglb? a ﬁ@@"eﬁﬁbql YoRhklAactive

installation tine, while preventing the l'rning Tromcracki'ng during“drying
of the |iningdeFhirdbelsj sbe useaolfi maslilyy tapgrovessand plevitde a 30 surface

with afire-poagt and/ o Weak. eRkstant Liningep AATRE! Shig e Lokl gw ng
steps: a) nechani cally Pleng ancﬁorlng fBans to the suf ace, ch
anchdrd ng neankeadéning- oadeedaw tils appddedngAckatrdivlgt $oathd st enper at ur e
in the range fr£n1 0to 100.C. 2 .WO Q2/0293.1d_P /EPC%@11399 bg
appl yi ng a | i AFAGCm&r erParPoNt6Sr ha - Sar FREATSr SPEFEE R h “Pfe CRAERBPRI ng
Im%'ans; c) cur bognsheulti aneag 1:eatversi al stnfaflo.btva)iiﬂl apaele: drnsﬁmsi; the dhyhog L he
ining, to a tenperature at least 5 igient to nelt the coating on the
anchor| ng meafe. 1o cat 2¥RaRY FREZBRIGY HAGPGHTWSET cReing: She RAAAG: |
has been founghtibakriselef ikhi poReIeRSS sfidenpr apoditngrackihgageonlthsa
fire-proof and/or wear resistant |lining results in a |l ess | aborious process
with 8D a coniBREPaPeFust fugciteryEnenbralatPortt SiEeSPhauddadoArNgFeans in
step a) can hgyeaanykihgd of shape suitable for the purpose of holding the
lining material. Suitabl'e shapes include a (partial) Y, V or U shape or the
shape of a cup, oPEeicaHsel Fher eepgsdbapt ANEHosAaEI AgenNehrsegMewdEEhonke

lining materiahccan 2aker LRALIUR: cl-;heoaggegfei appiiBe Agkeh! caRd diameter,

of the anchoring nmeans depends on the type g material used, the
target thi ckne¥eddanat Istepi 1o prder &edAyoideany damage to the coating.

20 This adds another step to the installation process,
making it more complicated and more laborious, resulting
in increased installation time.

The object of the invention is to provide a less
laborious process for providing a surface with a fire-

25 proof and/or wear resistant lining, resulting in a
commercially attractive installation time, while
preventing the lining from cracking during drying of the
lining.

This object is achieved by a process to provide a

30 surface with a fire-proof and/or wear resistant lining
comprising the following steps:

a) mechanically fixing anchoring means to the surface,

which anchoring means are pre-coated with a coating that

melts at a temperature in the range from 40 to 100 °C;



20 resistant lining and the shape of the anchoring neans itself. Depending
on these factors, the size of the anchoring neans can vary between w de

ranges. TWe 3Qysski ages of the invention are especially cl eanmpvoemphe
anchoring neans has a large dianeter, i.e. a dianeter of 25 at least 3 cm

I f the anchoring neans has a Y, V or U shape, the dianmeter is defined

herein as theypyaxiappyding ancd rieigvaeit et 1t WaeX hMsurdac gritsritqyy | f
t he anchoring nmeans has a _cup-|i ke shape, the dianmeter is defined herein as
the maxi mum divetahddenét 1Mo M58 ¥'s 30 on the circunference of the cup.

The hei ght is JrrasiradpaRendinGiamaiterife ¢amielin B dAnabmaddle
dianmeter is in the range from3 to 15 cmand the height is in the range

" from1l to 15 &h GFNK&hendHedingy Foads terersaimse Rdvee@stei ght in the

range £rom 0. 5teG35i6Me 33 MG RIRS Rk Rl ked ARG hddh? B and
3 W O 02/0293-to PCTI EP01/11399 preferably a dianeter in the range from3

to 10 cm nor ®bfadealfiirdpraed rasyer Wear3 nesiptant fHevimg . t hi ckness of
such a cup-like argherjng rl%u?irde‘ct%%%b%lﬁgl E[oq_s%ihrlst Igﬁdc%r&e ddom 0.1 to 5
: 0

mm nore preferably in 5 the range from nm ~An exanpl e of

Ba at i \ée:jy' | amg@va;r@ﬂxggim@m iwi thhe ddprei-pe othgrel! canstesrd ng rrean§03
escribed in USA- o , . [ - A :

have a pol ygo#%ﬁlﬁgcgégﬁpg%ﬁ%g %%p fﬁéalq'lglt ge ?%%gf q'lea?%;fl%;% er?gzlo%é %%

per pendli cul ar lay damaridie Jdot yegonad cthiaree ipe@tiaildmtiprpluimed . ty of slotted

hol es ext endi ng t hyough artion of said.lips.,and a.threaded . aperture

ext endi ng throggh%?e%&ﬁ%ﬁﬂ NEALE g tsit(?r?pfc;r B SRAViSy Ie X dthi ng
means _ontoha tmm)eﬁaxgitgggeémcﬁrjﬂmsgégfsoﬁdf?fplltlrlldilﬁz_;dszl’rﬁmg(iran@' dolroi ng
nmeans is the so cal, is a trademark owne
Silicon). Anoflfé® B akgfﬁp-%f} &5 d¢y arelhrE 'lsariﬁhé(' %]C@%m%hors
(TACO i's a tradeify loroftHd idHdm0)of Eneup)V opitiohdll yegesiiadldd widiiant ageous
when used in 20 conbination with such_|arge ,cup-like anchoring neans.
Gener&Ply t he QOFRINAE EHRIEH Whirdaddieardd nddwh Mta 5 SEnisedu &P 5% Hhe t he
l'ining materialyp Because the cup-like anchoring nmeans are conpletely

enbedded, stress, due to the difference in thernal expansion between the
cup-1ike 25 anchorfihgy Siens larfd tthe hiedigh§ pacediameter n@f dhehardly

absorbed by t &Hfi?ﬁ‘%é% Qn%ﬁé}@sa%h%en&yw%% l'ifniri"R_;_ ﬁ%ﬁi are

taken, the differencen t expansi on betwveen the cufg I ke anchori ng
means and t he usad,ngheattetggt tterdness s dihs firemuadhgnst/ahevso

preveals the T D Al e o R e et ur e
from any mat eritsflelsui tRependingvarhsthese thestivingh ttdrepaiameurads the i ng dryi ng
%glr 0; efs: ;'t gg taﬁéﬁq;r?:}ﬁg{gﬁ%eoéhé’fca%{‘ VP Het3R MG &I Ldifydd § enfy 0of and/ or
advantages of the invention are especially clear when the
anchoring means has a large diameter, i.e. a diameter of
25 at least 3 cm. If the anchoring means has a ¥, V or U
shape, the diameter is defined herein as the maximum
distance between the two extremities at the top. If the
anchoring means has a cup-like shape, the diameter is
defined herein as the maximum distance between two points
30 on the circumference of the cup. The height is measured
perpendicular to the diameter. Preferably the diameter is
in the range from 3 to 15 cm and the height is in the
range from 1 to 15 cm. Cup-like anchoring means
preferably have a height in the range from 0.5 to 5 cm,

35 more preferably in the range from 1 to 2 cm, and



WO 02/ 0293.L.1 PCT/EPOL/ 11399 been applied. Preferably the anchoring neans
I's manufactured froma netal or alloy. Preferably the anchoring neans is
manuf act wyed2/b30em preferably austenitic, stainless steel pchEPORIBOCHhOri Ng
means are pre-coated before installation, thus before attachnment to the
surface or for exanple on to a base part which is already attached to the
surface. Suitpbeferhblgoat dhgmaektrsiat thet eapgeatftom 3ntbhaor angenforem 40

to 100 C, preferably.in 10 e range fromg0,to.90 C _and re preferably
in the range PFSﬁ?gébhg 78 %BeDEPPaS 3F§an &P ?h@mkiﬁgﬁgwgﬁl§tep d), the
coating neltstpndxheakesfasasnl b vabdispacankabweny heananphereaasiihe

solid lining material . The coatin% can_be any coating known to_one Skilled

g >
in the 15 art1#8SmiPt tHEr FAR9IEr FLRY St dpt@) Sa¥MdeBOXPHOFSKELSPAY D | s

bel i eved that thBergphbedrBRt 81 5akowp! e absorbed by the porous |ining
surroundi ng the anchor. Preferablx the coating is a wax. Mre preferably
the coating is a AlcesampdeaPli selastvedvndarggapnsherandsmernsois the

m crocrystal | Lig-1a%es sfAhBeheas chbrihbemdadsadaateiBalt 8 to the anchoring
means than normal waxes. This i s advantageous when the pre-coated anchors

are to be traH8pBrbd8359Re Whrt Rnghpsing Beanke Aescsdébgsk 4Rl i ne wax can
ithin the_w [ 2 I i ts
vary within te_s 4955304 ggggggggglg%gamsse fsﬁg@m,ea g%wmg)f e

m crocrystal lrne waxes inclt and waxes. st pr
are nikrocrysoél Lipe wakesdihghperpewdaehiliangdypdirom, theepodygehailndpape nt

p0i nt ar o AgaPRESbOResE BRPEELECUnd SaBRroholParS BALRR RIS Ry s

than nicrocrypbatlioneofiaseidwlipsaahidgh wbktadgdpapetrtube exaepddnofl a

m crocrystall [ pe wax with _a.low neltin oint, is_the Shell LM wax, having

a nelting poihErPﬁg h FaR&%YEP8%$6§aF% BETELONE £OT\\85FEH15§3 CREPCT/ EPO 1

/11399 The, paftababhy meanecbysbabl bage paxthas a hardness, as determ ned

by t ASTM D2321_Test Met hod _f or edl e Penetration at 43 C (PENA3 C) , of

from¥ to 160 dnfif}( E*amRLE GflsHﬁ$FCVEil& St?h@?eﬂaépﬁﬁoélﬁgrﬂﬁé§§ WSt hi n
the so called SPEED CELL (SPEED CELL is a trademark owned

by Silicon). Another example of cup-like anchoring means
is the TACO anchors (TACO is a trademark of Plibrico).
The invention is especially advantageous when used in
20 combination with such large cup-like anchoring means.
Generally the cup-like anchoring means are completely
embedded within the lining material. Because the cup-like
anchoring means are completely embedded, stress, due to
the difference in thermal expansion between the cup-like
25 anchoring means and the lining material, is not or hardly
absorbed by the surroundings of the anchoring means. If
no measures are taken, the difference in thermal
expansion between the cup-like anchoring means and the
lining material therefore results in cracking of the
30 lining. Coating the cup-like anchoring means according to
this invention prevents the lining from cracking.
The anchoring means can be manufactured from any
material suitable to withstand the high temperatures
during drying and/or firing and operation of an object

35 wherein the fire-proof and/or wear resistant lining has



5 this range are nore flexible which is advantageous during transport. The
coating can be applied to the surface of the anchoring neans in any way
known to Wwo&2pekizii ed in the art. Wien the coating is a waypcridgpgi/fB% i S
advant ageously 10 applied to the anchoring neans by dipping into or
spraying with nolten wax. Most preferably the wax is applied to the
anchoring neansewy atipdpiet). iPtafemdliln thex . ankdiewioas imeany eferably has a

t hi ckness in the range 15do fromO0.01 to 2 e preferably in the
range from O. f‘af‘él%c%utﬁﬁ T SO Lhor rﬁgyag&{zr 3 1'%} he whol e of
t he anchori ng afmts:inthenires Goatmethwfidaidtdl) flaRs grefdepid) is fixed,
directly or indirectly via other (base) parts) to the 20 surface.

" Preferably t h&Ut&dtlsy eS| k-0 the surface via a base part,

such ag fox exanph@ed sRidhdinyg Wband @@ ¥-dhtRebeficxd i Xed by using a
mechani cal techni que such as screwing or c¢licking. If the anchoring neans

" is fixed indi fé&ialhgtdop pddwishefornatdirdvieiy s theartufags &fer abl y

screwed upon sph B hase R tho e $hat §thi NG JRANS, ¢ jxed to
t he other (base) parts) or thteO szburfée?ci In a nelgdggnml%rc;lq%way s%fﬁ%ﬂae%@t he

coating renai 9 &heemurdfiace.i Muictablpyy thermaatigiesedtis @t @ intact is
meant that preferably 75%.qor re 30 of_the ti enai ns i_ntact, nore
preferably QO%e&per#émreeM ns'S Mty aﬁﬁf“évlgq?acﬁbﬁg)({)r g?epﬁﬁff‘/rggéyorlnnor e
of thencoatin i i t i tohe a n nchoring neans
fo thelot ner (BSear o (ieored e o 1 Se. 2k R0TE BrPasa 1 Tntl EBBY 11300
If present, therrRseEpal temaneral loc.haarihg shgpagobratpien19hinfudn For the
pur pose of the invention it can, however, also be nore than one pin or a

smal | plate ost@BsEinghs watdnaersktswanct keavese atmeddeyaid spa@
surface and tgzegﬁle% L ¢ NhdBHE sf(?.ricpel'aﬁit eriall® THe o
I f 11 ning

t he hei ght an ameter, of the base part depends ofr the type o
mat eri al used ca®timge qady da@ an ckerSndiknawn fia eng ¢l ldetl dn Vg

resistant |ini i of . t t [ , .dj stance
t he b%ge part arslg:anty;%erc}ﬁet gﬂrol?nﬂ[% hﬁ%ﬁ%c%% d&p%%s&%%%yé&;ﬁleﬁ%éﬂ'ar%t
t hi ckness of tiwe Heliaved ridprtodfheaml bredvesat ewisi Istvaintl. [beniaigordtmd by
practical pur e i.ght  of 1 t i y d. in .t range
fromO0.1 to 1%%%m%o%$‘e§§ullq{%ﬁ yséér}lecf‘ﬁgd%r%aq?g{ehef fagjrél‘%g 0145'! etet?)er@%clﬁ{] q_‘Fhee

di anet er of thwadidsey par ta caaxk vatgrdginveiarablde ttengesmtirey igr acti cal
reasons the base rToart Sl-%jtjglblé' has a_di aneter .ragi n% fram0.2 to 2 cm
nor e preferabl“i)‘cf She 1t If c"fﬁx’l'hsélrb%%ec%{ﬂn P ufactured from
any npberi al suiidraldrey st Miidhs twdk s here2 QL dE ghbdisigler adrid esitddd g tiand ng

and/or firing and operation of an object wherein the fire-proof and/or wear
resi stant |i nitr‘f’giﬁ'%fg adEé‘r‘P%ﬁtﬂ ir%ecﬁn%tﬁﬁ'tadblrlé’%]eﬁ%ess i nctudeSret al s and

netal alloys. Refmiafdoud MhdrasthPapiedodmatifandiymd froma et al or
ghgfgﬁi??g? g&g&ﬁ#&g&%§$ eh;%;Qﬁiféfﬁgtpéf5€“g¥”€ﬁ§‘Hf%igééygta E%Lﬁgably
wax can vary within the wide range mentioned hereabove.
25 Examples of suitable microcrystalline waxes include Shell
LMP, MMP and HMP waxes. Most preferred are
microcrystalline waxes with a low melting point, i.e. a
melting point in the range from 60 to 70 °C. The
microcrystalline waxes with a low melting point are again
30 less brittle and adhere better to the anchoring means
than microcrystalline waxes with a high melting point. An
example of a microcrystalline wax with a low melting

point is the Shell LMP wax, having a melting point in the
range from 62 to 66 °C.



The optional base part of the anchoring neans is fixed, directly or
indirectly via extra parts, to the surface to be |lined on one side and to
the anchgyhiso@9ssreans on the other side. If the base parpcrgponpngsact ured
frommetal or nmetal alloy it is preferably welded to the surface in step
a). |If appropriate, the base part can also be attached to the surface by

ot her nmeans than mhkdi pgeferablgsmierocexgsphelbyeeghanheadl sWAKRSTdneWGh as
35 screw ng or cIicking. Thg bage ggrt c%n e coated or non 7 WO 02/0293e
PCT/ EPO 1/ 113988 g6hkezained PyethgsaShYr PlP¢lndRgkalletired £rsnNgeddeal or

alloy and is ﬁ@bgque%ﬁhfé&e4%uséa@ﬁ%ggzc%seoﬂoaﬁ%r& Sydortec{ el

non-coated. Preferably the anchoring i's attached to (%ﬁ?face as
follows: i) wehdiums a basempdrt wakavbA8iagkhheadad andakemeike Hemibhe
surface, to the surface. ii) screw ng anchoring néans, on the base part.
The |iting natBiparapgesess BPreadlpginng Wﬁﬂégiéﬁ 2dVRASWAESPHSt HBXANG t o
be suitable fer hBbspurpose. Suitably the lining material is a nonolithic
refractory material. Suitable exanples include traditional phosphate bonded
mat eri al s, such aShReseatAng2cea peodppiiefl Restbeppvdifisce OK) thed Curas 90

PF (a product urya ; onde tihals, si.n di ng
conventi onal %§§?§EF§§ g%aﬁélﬁ%aghgowggrﬁggwgrgg-gpga%ﬁéggﬁﬁaﬁb gh%h as
Surefl ow 93 L&rta pPhedutcheotoRéing Psoduwas, UKhe @ind nst edivahtagietmsd ym xed

bondi syste he€, r nt..han ngd patt| h hat e bonded 20

such:Q§ Actchg#P?%ggr%%u%k%o%%%ﬁgkﬁggnggg?%eggdgghpéa 59§ otﬁg i nvention

are especi al | gpehgangwwdhc emdtenbeadedMostparelfyrabdgntheowdad igat eri al s

are used, which Eavg a siﬁerior abr.asi on resbstance. Mat.erials.wth a
1PEsit6t o

superior abra&PB e ARCBO3A NG BEAEE. dPRE et CaS &% ng an
abr asi on | ossyageasured according to ASTM nmet hod C704, of |ess than 5.
Preferably the abrgsion lgss is in tgi range o& 0.%—4, nor e Breferably in
the range from 1- 3NepFepEing Preferp Vnga fefPAFkRERtailRs thesSahl&n 30
phospimtes. 38f, £¥bkh ot.lba ﬁbOQe&&,OhoEBEpQEQ%QBblgniﬁnkh%nﬁah &S FropPssi bl e
to conbi ne a cenent bonded or partl¥.cenent bonded i ning, .and especially a
free flow cenBnt B&nfed ™M-j Fhgg CORTLRICHS- PrRECEALRYr ARG Lie8ns0 &8Fecial Iy

large cup-1ikgnanehQlr R JTBARRRANGNGedndi, amet er of at least 35 3 cm to
obtain an essentially crack free Iining. The 8 WO 02]10293-t-t

PCT/ EPOL/ 11399 pr 8benbremgentiedn angbpELinBeNgpEs pRoSLEEEs A fBr E1gedof
and/ or wear T 83i-gbant, liniindiGamRiyshid BtaRTeNbaRanded ol Aty kngement
g material and cup-1liké anchoring neans, wherein a small void
space2@s presenrface. Preferably the anchoring means is fixed to the
surface via a base part, such as for example a pin or
stud. The anchoring means is fixed by using a mechanical
technique such as screwing or clicking. If the anchoring
means is fixed indirectly via a base part, the anchoring
25 means is preferably screwed upon such a base part.
The pre-coated anchoring means is fixed to the other
(base) part(s) or the surface in a mechanical way such
that the coating remains essentially intact. By remaining
essentially intact is meant that preferably 75% or more
30 of the coating remains intact, more preferably 90% or
more remains intact and even more preferably 99% or more
of the coating remains intact during the attachment of
the anchoring means to the other (base) part(s)or the

surface.



5 between the anchoring neans and the lining material. ' The |ining
material can be fibre reinforced, preferably with netal, nore preferably
w th steglobhrbiosgs The target thickness of the fire-proof pangborasar
resistant lining depends on the unit wherein it is used. 10 Factors
influencing the target thickness are the purpose of this unit and its
shape. Suitable |EB'§9eEBhEkn€§§ bk Pskﬁegenérélq9dhéé ¢He SBEBe of
preferably between 1.5 to Sui table ways to apply the lining materi al
i ncl ude nnuldﬁn@lnhﬁﬁdsﬁﬁéklﬁgr 5B8r PHgPOosEpEe thasinignsions ik keayi on
casting, gunnypgegad r aggbngenﬁb%d%haﬁh%nteewﬁr %frur e sﬁ\aqlpgﬁ%%\ér %xal%p' | ed
during application of t l1ning materi al are not critical at
all, except tﬁﬁflGGaPKngtbﬁrtm@aaﬁcwbﬁ§hsﬁéﬁlben@¢t§9§§§p§9rtbsrlng this
st ep. Efreferr%ﬁr@é&%eﬁﬁdCQBdMB&EHs B@raﬁkﬁgfgggbheaﬁglﬁgﬁ a8 %E%%%B% A
pressure and an anbi ent erature, suit y erature in the range of
0to4 0 C. Dbeisgzstep- e) nbeehsnghéssnﬂldﬂdmbmnmm90¢atQE|bbsesp@uted
pmﬁmamydW| tq 2 (o] i.d,2 S$, ndl 1§l €nperature
during curing sggpgg gn %QE ?&Eghé%rgghgh &a%gkﬁngg gg %@re
preferably |ntahgetangéckneBBOOEOthe @1r§hprpoésauﬂéoappbaedrésﬁsMgn&ry|ng
is not critic For actical . purposes,an atnmospheric_pressur

preferred. géangrnS §tb818 S8 %§ p@FFSnga% %ﬁﬁ&%%dtgsoﬁ skllled in
the arg, for gianpheesttl dasdeparitbedands” tholflrbm theekihagheel, es" by
Subr at a Banerjee pages Si to 56, The tenp gb re applied is . at |east
sufficient toSRBPRAENBALBAYI RY het hBTIRENGPIAETRESNST BhEi Adnedi £iesp 9

WO 02/ 0293- 4~pRebEERQE/ b398 avatre i withhteYapanat. e Foromriale ildani ng and the
coating wll nelt Suitabl e tepperatures lie in the range from4Q C

gradual | y i ncPE&BPAESt 6h60DeEahtheiptbesbracappritedudtipPly digendn $heot

critical. ForrBhget iF¢dln PUAPO$ES 18N ch, ahBRPePRekLGHARLIBULRE $aRiyRl Shiuad-
After step d) thé lining can be optlonally fired at "a hi gher tenperature,

suitably |yin§-Pntehé ﬁ@ng@hﬁréﬁﬁmsﬁeﬁoogo@he b@ﬁec@ﬁrﬁeCH@aWéayrurther to
t he tenperatubgt&agﬂ'%ﬁﬁ eggg PFR¢e §akel%%10%%%%% d BadR paLgct. 10

The invention further provi anchori g neans, coate a coa ng t hat
melts at a tespétabdiyehias ehdipasgerf remgdogt §roo0 0C2 m @h coan mgge

mechani cal |y &é%g gbrsc%&% 0ly . an|r§c%hy %h% ther %g%Pre p%rts) to a

surface. Preféfences are as describe herelnbe or e. rably t he
anchori ng nmeamsnugagseadeidn feombiangt matewith aub&ablpamb andhshamdth@e

anchotd g moahdSie CabBE b 5o VB LG, (2 IRG, Sp8% o B Bl ( Vhea 1o

t he base partothatnbnceﬁsaacobnébmgwherbhe mheeﬁhm@ﬁpEObfappHybmgw@ar
fire-proof and/ar reS|staﬁ s hnlng a surf c% %&n ad anta eously be
36 A§

used when rep§ il aBF }éﬁﬁ e&?i@??&éeplnlﬁﬁ 8 Hﬁlt 6 reflnery
or chem cal 25npﬂﬁdesmemglsOhnﬁomemenaaﬂubgsanPabﬁ@adpl@XW$blh@sb iand,

ohi ch 1o damage 1% U Ol Lo Progess according Laeble gunieiiqn w1
damagesl exi stiche baBlengatan ikemahy faypared |firdh)g ;J(:@(f\&i:abqyone skilled in
the art austenitic, stainless steel.
The optional base part of the anchoring means is
fixed, directly or indirectly via extra parts, to the
surface to be lined on one side and to the anchoring
30 means on the other side. If the base part is manufactured
from metal or metal alloy it is preferably welded to the
surface in step a). If appropriate, the base part can
also be attached to the surface by other means than
welding, such as for example by mechanical ways, such as

35 screwing or clicking. The base part can be coated or non-



30 and includes for exanple conbinations of hex-nesh, floorsteel or single
poi nt anchoring systenms with brick, phosphate bonded ramm ng mass or

cenent - bopeedobdszpi Ng material. to WO 02/ 0293. 1.1 PCTI EPe¢rXEP3DP13dNE
process according to the invention can advantageously be carried out upon

all surfaces known to one skilled in the art to be coated with a fire-proof
and/ or wear resbsédntIEimhegba@sepa&tai%ihﬂm@ﬁﬁ@&u&@d/@&cﬁlwﬁﬁhthgskﬁiant

lining applied.to a_s rtace dln this proces especi al ly
advant ageous BATEYr 889 &F 8? nt I%ﬁ&rs P&@est%ﬁhgﬁéeapPF§dMﬁ onal

conbi nati on opragerapily @bnudmmteﬁteel based systens w th phosphate bonded
materials requires extra | abo ntenS|ve steps of bendln% and reform ng
" the anchoring sysF& eﬂ&@&ﬂt&géo BﬁFP@aW@6H§ F&xaFﬁécpﬁﬁe Br &&€ and/ or
wear resistangukifacBgagcgondioRg:to this invention are for exanple the
applications in units for refinery and chem cal ocessing. The fire-proof
and/ or wear 1%)re¥rd€ARE Bi BASE @éﬁtbehéﬂvéﬁtégé%@@??eépﬁmﬂe&em@tﬁeactors

regenerators gggme§ggcbgkkgcgycE@nqgea@qr%%g%plaIIy in the reactors,
regenerators and cycl ones of a fluidized catal ytic cracking process. The

i nvention wi | Eiho@CHevwingusnchosd ngy mepas20 oholthewbagendaLiti-m ti ng

exanpl es. Exanpl epd Ay i risng ng,ya esar i 5353503
( SPEED CELL, obtalﬁgd %gﬁbs%?lco %%aéacgg% d§Mn?ﬁg 5% ﬁﬂpﬁﬁﬁg§a§0atlng

by di¥pi ng |nknDWnenn25hﬁ|@E¢cmpsb&lBunéaWdﬁ mehtalbowumpbpeng poi nt (LMP
52-66 O i t ROERaDEypthe: Hoaings A edar. 45 8 epBaPResTretaRElR 05 1

62-66 C), i-cal dsTas 3
PCT/EPC&/llSQﬂaTabhall S&p&abﬂeca&ampleﬁ tine lmder acrgdtdloniaie phasphate

P OB LTy SRR oIy ol ATTYOIAE C9Eo ekl on 2t 43, C
Products UK) and Curas 90 PF (a product of Gouda

15 Vuurvast); cement bonded materials, including
conventional castables as well as so called free-flow
material, such as Sureflow 93 LC (a product of Resco
Products UK); and materials with a mixed bonding system,
i.e. partly cement bonded and partly phosphate bonded

20 such as Actchem (a product of Dramicon).

The advantages of the invention are especially clear
when cement bonded or partly cement bonded materials are
used, which have a superior abrasion resistance.
Materials with a superior abrasion resistance are

25 understood to be materials having an abrasion loss,
measured according to ASTM method C704, of less than 5.
Preferably the abrasion loss is in the range of 0.1-4,
more preferably in the range from 1-3. Preferably the
lining material contains less than 3% phosphates.

30 . With the process of the present invention it is
possible to combine a cement bonded or partly cement
bonded lining, and especially a free flow cement bonded
lining, with cup-like anchoring means, especially large
cup-like anchoring means having a diameter of at least

35 3 cm, to obtain an essentially crack free lining. The



A transparent perspex nmould was nade (1 nR). The internal spacing between
the front and the back plate of the nmould was 25 mm The speed cell anchors

of Exanplhgobr9dgs e attached to the perspex back plate of peipgpopiilssh usi ng
brass bolts in conmbination with stainless steel spacer tubes (around the

brass bolts). The anchoring neans al nost touched the front plate. A spacing

of 8-10 cm f oprelenspaedenalilon wmne%de Susef pewvadesCal &b 'd&b&d from
Resco Products ggp with grains of a nm was poured into t nmoul d.

After 24 hour 8PGUPENYCRE &RFiEN e @F&PuF@mpFléanb@uFeﬁﬁné bpﬁéeﬁront

panel of the BeUpdrtas emerad mddda ialelons teeie 1deic keg-rga t he back
15 panel. It agﬂgpred that the anchqung neans were conpletely filled up
with material @ &G eRGSat WASFGLM Fo SEa héfor}ldatsé?"’\ﬁz?s 1Sy @& eFeNEr acks.

The plate waspbickednt @hd taemma.h@r @e@hns8hhdCtaer 1nG % RAYLTialhe test
pl ate renmai ned free of cracks. 20 npar at i ve Exanpl e Exanpl e 2 was

repeat ed, except tﬁ&tlﬂﬁépéaﬁmﬁﬁrﬂﬁé GGQIQG &ABEEr rrd RexGEedef exanpl e 1,
non-coated cu relf%%ablgnm% R LHINTARS @%%Iragﬂy WiYH éé%i%%%&%PEED

CELL, obtainable from Silicon wer e used. “After i ng at about 110 C
fine cracks were 6b§e¢@é@e§n¢habk@ﬁsﬁlpinghﬁhélﬁésprgpét@nﬂdoa weaper at ur e

of 815 C dur'Qgs%%t%%%rﬁﬁgﬁé?1ﬁ%§é%%%0%%3tkg o tEa%%ﬁ%ﬁstﬁﬁzﬁgzgg%? plate

showed severe cracking a anchori ng neans
10 Factors influencing the target thickness are the purpose

of this unit and its shape. Suitable lining thickness’
are between 1.5 and 15 cm, more preferably between 1.5 to
3 cm. Suitable ways to apply the lining material include
moulding, hand-packing, pouring, simple casting or

15 vibration casting, gunning and ramming methods. The
temperature and pressure applied during application of
the lining material in step b) are not critical at all,
except that coating on the anchors should not disappear
during this step. Preferred process conditions for step

20 b) include an atmospheric pressure and an ambient
temperature, suitably a temperature in the range of 0 to
40 °C.

During step c) more or less fluid lining material is

cured, preferably during 6 to 24 hours, to obtain a solid

25 mass. The temperature during curing suitably lies in the
range from 0 to 50 °C, and more preferably in the range

from 0 to 40 °C. The pressure applied during drying is
not critical. For practical purposes an atmospheric
pressure is preferred.

30 " Drying step d) can be performed as known to one
skilled in the art, for example such as described in
“Monolithic refractories” by Subrata Banerjee, pages 54
to 56. The temperature applied is at least sufficient to

melt the coating on the anchoring means. During this step



CLATMS PCT/EP01111399 1. Process to provide a surface with a
fire-proof and/or wear resistant lining conprising the follow ng steps:

a) mechanyeahloyesfid Xi ng anchoring nmeans to the surface, whipgh/EPagRRne N
nmeans are pre-coated with a coating that 5 nelts at a tenperature in the

range from40 to 100 C b) applying a lining material onto the surface
provi ded withybhe ARghar i@ pgBRare fEbmC ¥heNd ihlgd | %Idﬁ&h@fc%ra% ' Sgtg,fl ggtain
i'C

a solid mass d) drying the I'ining, to a tenperature at |east I ent
to melt the cmaﬂtngS@atbhdeamem@emagumeani;etanommalmam@érﬁhuwemﬁ°and/or
wear resistant linin . _process according to claim1, additionally

conpri si ng stéﬁadéﬁlﬁwrm&fnﬂ@§lmﬁn¢ﬁg6oﬂ5 Th@cé§§séééﬁrépnéled claim1

or 2. uher el nobhe panchasn JTe08. Biged mﬁach%@xi 0 3 fee . ase

part. 4. Process a to claim erein t base part ded to
the subface aﬁ&mph@h@maWOMHqg&@E@ngﬁtpm§f2@r§dremed upon the base part. 5.

Process according eas?n§t%#$dgf glahgﬁlﬁ Ca\ﬁhgrel t&%%aiﬂ&h%é#%%l ﬁg;th?

a dianeter of at rocass AcCordi I'ng o an

wherein the ahdbhemngemmanathas asuupabﬂ&elyhagelnzmhé er@@ef&cacemnning
to any one of clains 1-6, wherein the anchori means i s manufactured from
stai ni ess steé&p. 980 ﬂ?oc@§scﬁﬁc%?dh%©t?% ﬁﬂytbﬂé bp Ehai hemperatWherein .

the range 1rofcepizecd ot il Mritets b e e o Fr PooS ¥ ocess”
accorti®ng to any Bhe dhveniies fugthWMepebNidhg eozhiord nigs n@ans,
mcrocrystal | iae wax St %V' ”Q:o%trl'?l:qt LRg+ eﬁlt'%t Lt” tt&%m&%ﬂ%ecg H0M0Q L0 70

C. 10. Process &ccor Thecoa |ng S
a wax havi ng QaB§E43@oMBMwet@flbDOHE70thch can be mechanically fixed

directly or indirectly via other (base) part(s) to a
surface. Preferences are as described hereinbefore.

15 Preferably the anchoring means is used in combination
with a base part and thus the invention also provides a
kit of parts comprising:

a) a base part
b) an anchoring means as described above, which can be

20 mechanically fixed to the base part.

The process according to the invention for applying a
fire-proof and/or wear resistant lining to a surface can
advantageously be used when repairing or replacing an
existing lining in a unit for refinery or chemical

25 processing, or for repairing an already existing lining,
which is damaged. The use of the process according to the
invention will result in a less laborious repair process
and a shorter repair time. The damaged existing lining
can be any type of lining known to one skilled in the art

30 and includes for example combinations of hex-mesh, floor-
steel or single point anchoring systems with brick,
phosphate bonded ramming mass or cement-bonded lining

material.

10



160 dmm 11. Process according to claim 10, wherein the pre-coated
anchoring neans are obtai ned by di pping the anchoring neans into nolten

wax. 10 Ko obossgess according to any one of clains 1-11, woee/mpemishe |1 ning
material in step b) is a cenent bonded or partly cenment bonded |ining

material. 13. Process according to claim 12, wherein the cenent bonded or

partly cenent bonde@ mHRdsl dddbrintey itHe EnJ@as idh akym@si on | oss,
measur ed accordig% to ASTM w%{hod C704, of less than 5. 14. Anchoring
means, coat ed AWVERtRISAHS Vg h&anRad ont FRANpEratIHE e HOWEhgeo f rom

40 to 100 C whechkgan ke irealianifdl loo fdeasbideatioh of #ndIpddy via
other 20 (base) parts) to a surface. 15 Kit of parts conprising: a) a base
part: b) an aﬁé)ﬁﬁrqrng’er?éfar%esdsst@éﬁ Adding afsomt ¢f &rgtaropfl Bndderh can

be mechani cal kyeafd $ed il drfte 1386 L2 led kO LB fH Q0T in o
resistant lining conprising a cenent bonded or partly cement bonded Tining
material and &S IRKOGAFENGS FRAETsL 1 ivd et ageaid |on cturwshoer i s

pr esent betWE%&th8ﬁ3%%§¥3dak éggitdﬁgg%rHEFkég&ﬂggﬁgfaj. 17. Use of
a fire-proof and/or wear resistant lining applied to a surface according to
t he process ofcompinaid arf of diam nests am fHlayc|sireel % RECH Yy HRISKHEETh

(RULE 91) -t [ ERO1/.11.3 . fire-proof and/or
wear resi stax\gq%%jﬁ%%%%a;?ﬁg}{e?tngtg{sl# sg%ee]tg‘lclcrééf%ie%t’?ao ]ta}"lbeougrr ocess of any
one 010cl ai ns ihtENsiive stapmacibhendigenerat are iyrnciyed driee afnchddingl

catalytic cr a%lysr?:%nﬁr %%%%ta%%o%%cgp%lﬁ%a%%%%g (&%L%hgel f.)ire—proof
and/or wear resistant lining according to this invention
are for example the applications in units for refinery
and chemical processing. The fire-proof and/or wear
15 resistant lining can be advantageously applied in
reactors, regenerators and especially cyclones and
especially in the reactors, regenerators and cyclones of
a fluidized catalytic cracking process.
The invention will now be illustrated by the
20 following non-limiting examples.
Example 1
A cup-like anchoring means as described in
US-A-5353503 (SPEED CELL, obtained from Silicon)was
coated with a 0.3 mm thick coating by dipping in molten
25 microcrystalline wax with a low melting point (LMP
microcrystalline wax, obtained from SHELL, having a
congealing point of 62-66 °C), with the typical values as
stated in table 1.

11



AX_.ALL. ALL. ALL. A"9. ALL. A9 . ALL. A'L. AL9. ALL. A LL.A9_. ALL. A E. ALE"#$] st @ vz

* >Mdi xwyeiogudisheal call cal ca] ca] cal cal] cal ca] ca] ca] ca] capealspal/easal] call
ca] cRa] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] c<a]c<a]ca!, 1g' \! #GHz#&$' SBSWARE' ) #

*9+,,,,,zupkfa\ V] U] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
a] ca] ca] cal] c&!é]bd&] da] cajesdfiadata]lorn]oalutad eallcrod sl 14 e fahz., | ;

Do —>+@BBBQ wol abl \Wef S\ N1 1Nl ecAalcalealeal calll a] Ca] Ca] Ca] ca
Ul caU] ca] ca] ¢ FESP@&F@QU}caU]ca]caU]ca]ca]ca]ca$¥E}E% cgéEE%]ca]ca]ca]ca
IMNNINO7 O00PQz 7geggy Urwar gal g av viJcg] c*alU] ca] ca] ¢
aU]caU]ca]ca ralra]ca calcalcalcralcalcalcallcalcalcalcalcalcd] calc”a]calca
U] cal] ca] ca] c hPebex¥aFaos] B\ UB] PS, T10. 1 mm) 101

aBa{aaaaaa}XSng m&l i[gﬁfa\V]]ca]cAaLucaLﬂcaLﬂca]ca]ca]ca]caﬁﬂcaLﬂca]caU]c
a] ca] ca] ca] ca] % ]g f ca]ca]ca]caLﬂcaLﬂcaﬂca]ca]ca]ca]ca# ]stfH

' 109%<& () - MLOYS&A( boh%‘éﬁ% (km SIUASTM D721) <0.1

& ()-9'10%<& () -+pl0%UR' ( Ut Qdu~x VAL SME10%<g! Q-1=31 0%8'_(_)__8& 10%<<& ()-!$1

09%<<& ()-'k(10% & ()- - (10%xhx& ()-~] @vwx}"’>4 10<I" @
lo%ﬁ&f()-—LIO%ﬁg SSHL0%& () - '—9*$10%ﬁ<&f()-'(9*$10%&f()-$N$10%M&f()-xyz
; L nL 10<I™ ()-99s10%& ()-9& 10% & ()-z"L10%& ()- 10%& () -
10< 10<L Pi U z[ 9L Al@rahpak dnt Tp(é%s%e@ A% &9 radel 0% r(9)-.! fihe
(10%b& ()-'k (109%&k ()-U MwJGL
internal spacing between the front and the back plate of
the mould was 25 mm. The speed cell anchors of Example 1
5 were attached to the perspex back plate of the mould
using brass bolts in combination with stainless steel
spacer tubes (around the brass bolts). The anchoring
means almost touched the front plate. A spacing of
8-10 cm for the speed cells was used. Sureflow 93 LC
10 (obtained from Resco Products UK) with grains of about
2 mm was poured into the mould.

After 24 hours curing at ambient temperature,
i.e. about 20 °C, the front panel of the mould was
removed and the anchors were detached from the back
15 panel. It appeared that the anchoring means were
completely filled up with material. After drying at about
110 °C, the plate was free of cracks. The plate was fired

to a temperature of 815 °C during 24 hours. The test
plate remained free of cracks.

20 Comparative Example A

Example 2 was repeated, except that instead of the
coated anchoring means of example 1, non-coated cup-like
anchoring means as described in US-A-5353503 (SPEED CELL,

obtainable from Silicon) were used. After drying at about
25 110 °C, fine cracks were observed and after firing the

test plate to a temperature of 815 °C during 24 hours,

12
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100=" 10%%0 () sB10YOL () - !t GO( 10% O[ 08 () - ! pO( 10%wW& () - SPCTOMDBI 1Y , 10%08!
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100 a&( 10% b{b& ()-: ! & 10%& ()-: !\ E& 10%bvb& ()-:"L10%& ()-s10%& ()- 100

1006' ' } (" )E)) #*{ YTE= 1! #109%& ()- ! #10%b& () -

#1098 () - &( 109& ()-: 1 fP&(109&" ()-: ! {B& POMIK'Y ) - : #** +9++, , ZX9E=

11 F710%¢& ()-1Z . $10%& () - y!

. $10%b& ()-y! & $10%b& ()-& $10%& ()-!& $10%b& ()-,,,,,,,,-b@

1"f@E(10%&'(ﬂ 4"@Mwmﬁﬁd)tdiﬁfﬂﬁidé-aZﬂﬂrﬁﬁﬁe w1th a fire-proof and/or

10b="10%& () - 8Y10%& /121 23wWU3b 9(,109%& -41 ~89 10%& %P4It =9(10%

b&! ()- 4! f KO( 1EFEY FA it ol Y (ORI ‘:70141*? RSP 4| 4{\ =1

"LI0%& () - 1Q¥&nddchakfiralily fixing anchoring means to the surface,

10b="10%& ()-! 9( 10%0b&'q¥ 4y B9 100/d0b& ( - 4] 45K5557! 8wUB{\ =! DZm( 10%KK&! () -

41 m( 10%00& 0 WY Qg yuep °%%%ﬁ{lféb/m<§ﬂla)tw%rﬁ%’ﬁ/zozo&

Vi 100888 () ﬁ'i%é}s %o‘%g?@?@‘%ﬁ% ‘i”% TR donf 1 E0Prob et

100=! k1G( 10% i§ (b-ppl'}&ﬁgl(ﬁ’/(#ﬂ#ﬁ&h(r)g maﬁe@(mcymtmme surface provided

" 10%0% () - 10% g 100.10Q=>>"7+ @8z X6E=

100\ B (10%:c§f1%% B9 NI Y RN L09%00% () - ! MBL0%&: () - $10%& () - ! US10%
OC&' () - ABBBBBRHO Cru@i{g \tid - llk%@gtn(a)te?ilalw%é&'dﬁt-a‘ilﬂ%ﬁé’éd])j:d mass;

d) drying the lining, to a temperature at least

10 sufficient to melt the coating on the anchoring means, to
obtain a fire-proof and/or wear resistant lining.

2. process according to claim 1, additionally comprising
step:
e) firing the lining.

15 3. Process according to claim 1 or 2, wherein the
anchoring means are attached to the surface via a base
part.

4. Process according to claim 3, wherein the base part
is welded to the surface and the anchoring element is

20 screwed upon the base part.

5. Process according to any one of claims 1-4, wherein
the anchoring means has a diameter of at least 3 cm.

6. Process according to any one of claims 1-5, wherein
the anchoring means has a cup-like shape.

25 7. Process according to any one of claims 1-6, wherein
the anchoring means is manufactured from stainless steel.
8. Process according to any one of claims 1-7, wherein

the anchoring means is coated with a coating that melts

at a temperature in the range from 60 to 90 °C.

14
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has an abrasion loss, measured according to ASTM method
C704, of less than 5.
14. Anchoring means, coated with a coating that melts at
a temperature in the range from 40 to 100 °C, which can
be mechanically fixed directly or indirectly via other
20 (base) part(s) to a surface.
15. Kit of parts comprising:
a) a base part;
b) an anchoring means as defined in any one of
claims 1-11, which can be mechanically fixed to the base
25 part.
16. Fire-proof and/or wear resistant lining comprising a
cement bonded or partly cement bonded lining material and
cup-like anchoring means, wherein a small void space is
present between the anchoring means and the lining
30 material.
17. Use of a fire-proof and/or wear resistant lining
applied to a surface according to the process of any one

of claims 1-13 in a cyclone.
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applied to a surface according to the process of any one

of claims 1-13, in a reactor, regenerator or cyclone of a

fluid catalytic cracking process.
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