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FI RE- PROOF AND/ OR WEAR RESI STANT LI NING This invention relates to a process
for proviwbDrgnzes4surface with a fire-proof and/ or wear re®CItERa1/1130Ni ng,
further referred to in this application as lining. In engineering it is
common practice to apply a lining of a 5 fireproof and/or wear-resistant
material to a surface which is subjected to high tenperatures and/ or
mechani cal anBROFESHelPRaPROVABENGsHCAUBEACReWETHf AcESRBf PR@SEeRND/ORessel

internals or pipe-work connecti W‘%@\%ﬁ%% s@d ftynd or exanple, the

cracki ng of petrol eum products. e of the major drawbacks of the
processes for applying such alining to a surface that are presently

used, is the comey, i_al.l tiracti installation tine. _For. exanple, the
instal | ation time 1h§rs a ie?lgiﬁr o% la\e%&/ &° Re&F OFESSsttEh AEON Y oS sti ng
of a hex nesh swxfHzef Widh st edlreapotoarf rRodyst emam reaibiteaid dindrdd) a

phosphat e bonded .ranm ng nass, can .a nt up taq 75 .hours/nR. ,In addition the
li ni ngs of thi%gllit);‘ﬁg cra?%eﬂfgedsgr?sijtnin& o aﬁ?é‘rlr%%léaﬁ’o@ﬁs e difficult
to repair. Furidiersmrieg tit 94 sdiddnimew priaetimenttal mpplynid arimidy @/mld ty.
Commercial ly re attractive shorter installation tines can be obtained by
usi ng g linin lggﬁﬁﬂofﬁ&dgorsiwr?é‘lrérﬁéilﬁttaé]ﬁc ST rTgtoeﬁ’] SURCSEs for
exanpl e the sysiemideseubked dd tdSPARS 3303 r A ureeblem Afr hhesmmiat her
| ar ge anchors is/that due tq the difference in therml expansion of the

anchors and t R@Y/9 (EEEERSi d@dScarf U6te G BT fare Sartdhoies S8ie 1t he
lining, resultidi@ell Rrtcaeks s bt B PJd-RIJI: DR acly RG &N LYRR PG at
the relatively noderate tenperatures applied during
for example, the cracking of petroleum products.
10 One of the major drawbacks of the processes for
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/mZ2. 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



1 WD 02/029344 PCT/ EPOL/ 11399 drying of the lining. This problemis
especially encountered when so-called wholly or partly cenent-bonded

mat er i al swaiogl2e44 ow abrasi on resi stance are used as a | ipoilrEporvet3esial. 5
In his article titled "Equation hel ps select refractory anchor systent ,
published in Gl &Gas Journal, August 30, 1982, pages 122 - 125, M S
Crow ey descr ided niche fugdieofl imdstai.c Thase prwdd eand sple@giciod aldgat i ngs to

th d £ f 10 the | ini ial, i
apbl 1 ed! AccoCsy S TER YREh, BUERAA LU 2y 0! Byt REnEBrROPRC  ne
coating burnsmadeiriaic Wwdahes dosnmalblrasdiot spadetancendricheisancher a so it

can expand ther.mally w.thaqut stressing the lining. This article is,
S TRy b

however, sileft a b iig problenms 15 which occur due to the build up

of stress during dnyihig aetialli nindedBeEause ibhehdeper isbadcanchoring means
el ding Step FATEREEE W0 “RVERd. B4y Givage FE RESC AR AL 269Fni s adds
anot her step Uoulrhe li,ngiughlsat 307 LYBRES pageRiRY i 112Hr 6. 6QNMPIrogaked and
nore | aborious, resultin in increased installation tinme. The object of
t he inventiondﬁ§cﬁ&%ﬁfb T§e U89 £Ls MSIEGr (LGRS pace 8% BLastdd di ng a
surface with adhithiergs2% oPiceel raRMe0kniRalo £ 8gidehanldehitNiah@horas Wtrpg i n a
commercially attractive installation tinme, while preventing the |ining
from %% acki ng t86r ildg 1oy MRgesiand s pPRlAGS - TRCSOsHLagt tios thdki eved by a
process to pravidela, 30 swrhace Witk adulegPbpeia2Rdhor tieakoheshgt ant
lining burns out and leaves a small void space around the anchor
so it can expand thermally without stressing the lining.
This article is, however, silent about cracking problems
15 which occur due to the build up of stress during drying
of a lining.
Because the described anchoring means are welded onto
the surface, coating can only be applied after this
welding step in order to avoid any 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;



conprising the follow ng steps: a) nechanically fixing anchoring neans to
the surface, which anchoring neans are pre-coated with a coating that
nmelts at woteempssature in the range from40 to 100 C, 2 WeCOXHPOROB49

PCT/ EPO1/ 11399 b) applying a lining material onto the surface provided

wi th the anchoring neans; c) curing the lining material to obtain a solid
mass; d) dryidg tpelviimiong tiniag swperdedr endto |téastsui faakf ipricsritddd el t

t he coating on.the chorj . tq obtain a fire-proof and/or wear
%lE%'F%%hgglIﬁgleESQ%ﬁﬂf

resistant |ining. een un Hat use of this process for providing
a surface wthk)a fourdngr ddfe drdViog wedrrikdsitst abttaimiangoaldsuizsg;n a | ess

)
| abori ous procgss wit.h 10.a canmerci all ttractive installation tinme. The
anchoring neafd i Ridedy %P%: THa\Ve %ﬁy%k%ﬁﬁp at?ﬁ?péisgﬁﬁé e for the
pur pos® of holsdififg ctileert] it Mg 1 tmather icalat i8¢l bablihes hapeoring udeand, to

tial) Y, V U or t shape of a cup,, tionall, rovided wth
ggagpgﬁi%gs tﬁ%%%dﬁ'ﬁﬁ&gﬁ%Yﬁgqq nionk %ﬁt@ﬁ%ﬁ Eé%?sr) qﬁﬁﬁ%ggup. The si ze,

i.e. the height and tiaangleemn folundhehagneler offg tiEanprdeperdscen the type
of lining material, . used, the target thickness of the fire-proof and/or

wear 20 resi sPERVHROG SFHATE YHdPe Sof 1EREPARS 0 HedFeT itsel f.

Dependi ng on tResethad! arisiddheeside sofint BE 1e3RCNAHIII RART TB sV it h
bet ween w de ranges. The _ advantages of the invention are especially clear
when the ancRoFoMgeHsard nadtd nagtdesdiagdedlation tim@-aneter of 25 at

least 3 cm |f thenranehHdd EaRaNRaS nd s¥epVa9l cdn $RJRE antN&idiamgier is
defined herein as the maxinmum
shape suitable for the purpose of holding the lining
material. Suitable shapes include a (partial) Y, V or U
shape or the shape of a cup, optionally provided with
15 openings through which the lining material can enter the
cup.

The size, i.e. the height and diameter, of the
anchoring means depends on the type of lining material
used, the target thickness of the fire-proof and/or wear

20 resistant lining and the shape of the anchoring means
itself. Depending on these factors, the size of the
anchoring means can vary between wide ranges. The
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 Y, 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



di stance between the two extremties at the top. If the anchoring neans
has a cup-li ke shape, the dianeter is defined herein as the maxi num

di st ance wetoamess44 wo points 30 on the circunference of theCTmPoy/IIe9 hei ght
is neasured perpendicular to the diameter. Preferably the dianeter is in
the range from3 to 15 cmand the height is in the range from1l to 15 cm
Cup- | i ke anchoriedgraddiys a ﬁrl@h@rt@m ylnhé;\h@ erahneaegrﬁrmm 3 He rldngm,f m;nmeﬂ 5to
5 cm 35 nore_pr Ly e e 1 1o WO 02/ 029344
PCT/ EPO1/ 113959(3%];%!Gél’:1 tth% é:rr?g{&%r i h3e tr anﬁe r% él‘lo cm nore
preferably i ntﬁllielmaﬁgedfr cmch Eodlpmh@hamdﬂdmrt@m@amgn@‘f@%iyﬁ

cup-li ke anchagring fer |e the range fra
nore preferab yelgn gle Zer@;agm %b %Og’ ]%xz? j:gr(‘f‘l]@]JTellzi’t|ver

| ar ge @anchor i npeneangel riome 0. cSupzoI |2kmmshaped anchorl ng means described in
US- A-5353503. The anchorl A- 5353503, havetgqu
y

esern b n
pol ygonal base pof |or>1<am§) Ilrf}&a tl)?% Pllaﬁsg m& T3 % BEGERd il ;
fromthe pol ygupallltmseha@@rdt |amhoalmlgum@aaﬂsy defs Hietded rhol es ext endi ng

t hrough a portiqn_aof ps a.threaded aperture extending through
t he pol ygonal %§§§é5§(§|3?7% T&%ﬁﬁ L3S FE A0S c GSIGhd A€ onto a base
alr]t 15 An em@mk&B@Bég@qhhﬁw@- L—,u b1 @mqkm@l@gor}%lraégln% Ipi)urtarAth?ﬁ

ca SPEED CEL SPE Is a trademar k owne i li_con not her
exampt® of cugIE lr.[l%% SaFeEh Gy Cgﬁ&gné’&ﬁQe“idécﬂlH@r#NCér&ﬁbﬁé’res Agonad. pase

trademark of BbirbiibeQ) a Ph&ranveRt b@n sis @ere tictldsy ea&\é@ml%%e%%o\%%n aused
in 20 conbination with such large cup-like anchoring nmeans.” Cenerally the

cup-li ke anchBPEigORedts Sale ddmsl efel ¢ threaded aperture extending
through the polygonal base portion for screwing the

anchoring means onto a base part.

15 An example of such cup-like shaped anchoring means is
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



enbedded within the lining material. Because the cup-like anchoring nmeans
are conpl etely enbedded, stress, due to the difference in thernal

expansi orwbakinesm t he cup-1i ke 25 anchoring neans and t hecCrTiEPOng3eat eri al ,
is not or hardly absorbed by the surroundings of the anchoring neans. |f
no nmeasures are taken, the difference in thermal expansion between the

cup- | i ke anchdét€daiy aRRdise bndP e rabhy i areanehiatintharedgy s esul ts in
cracking of the 30-Jddming 4Rl iapgné’&?l P-4 ¢ .awg%é]fﬁﬁﬁﬂy accor di ng
[ i ni cki ng. e anchor

to this invention prevents the lining fromcr i ng neans
can be manuf agnghefinomeans mtednwliaciuitebl framn Wdtmidlt he hi gh

t enper at ures i ryi : fiylng and operation of an object 35
wherein the fiaglleg-’ﬂg?%o “n /oaflr}g\'{/eﬁgrs rée{séléslt'ant lining has 4 WO 02/029344

PCT/ EPB1/ 11399 bfée appllicednPmefarabine tohe-ametiod dgfoeans i s

manuf act ured f.r ngt.al or Preferabl.y the L anchoring nmeans is
manuf act ur ed flrngsnrgaq&re g’rndbltyha{ualcps/ fec?ﬁ iagc,tascf%?erﬂ%estso s%eeels.u e Hnchori ng
nmeans are pre-fooateeshnipdfeoran st dbd s ipmyt twilisclbeforad sddadac htanicHanl t he

surface or faqr amle on to a ha rt which is already attached to the
surface. Sui t%lﬂ ?/cﬁehésugofg g “ﬁﬁbﬁ%@w%ﬁle{ StErA LS5 tHe % ange from 40
to 100 C, prefiarpltativre 4 thes nalose fHom 60 tQ A Cocang apeepr ¢f ghabl y
in the range frn%qrﬁm t(;a 70 C. During drying of the lini ngrin gteg 3) t he
coatibg nelts tard deeape S sl [t A °spacad heteeenetrbeadnghon and the

solid lining material. The coating can be any coating known to one skilled
in the 15 art wagdeelfraurihgadriid n§ -sDepidp dsvdagceifbéliehddieiing in s

believed that stLJé% %ﬁl,t ec%éﬂr%oearﬂﬁjlg %élltsbeanacpsloéa%eeds bay small void space

between the anchor and the solid lining material. The
coating can be any coating known to one skilled in the

15 art to melt during drying step d) as described herein. It
is believed that the melted material will be absorbed by
the porous lining surrounding the anchor. Preferably the
coating is a wax. More preferably the coating is a
microcrystalline wax, since coatings of such

20 microcrystalline waxes are less brittle and adhere better
to the anchoring means than normal waxes. This is
advantageous when the pre-coated anchors are to be
transported. The melting point of the microcrystalline
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
microcry;talline 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 porous lining surrounding the anchor. Preferably the coating is a wax.
More preferably the coating is a mcrocrystalline wax, since coatings of
such 20 nworoemeysds al | i ne waxes are less brittle and adher @CygtPoer1392 0 t he
anchoring nmeans than normal waxes. This is advantageous when the
pre-coated anchors are to be transported. The nelting point of the

m crocrystalline ke carafmnablivt iieroee witdd liarge waznthaen ed haereaboye.

25 Exanpl es of, s lcﬂiett%qlnﬁﬂt?cg :bgp "Rt aldrh§)Waxes, JJc lb'fég%\ﬁ%{] &Jolat |N(L§\%P%M[vrngn d

HVWP waxes. Most preferre mccrocrystalli ne wax

point, i.e. aPefelttdatg @pidt 4 °theprrpgesdy oreH0s+dn 70 Go ME0 amm
m crocrystalline waxes with a low nelting point are again 30 less brittle
and adher e bet(fledmo =t e lamuhor iMag means ngishaaviiinegr ac hypsidaldsisne iwaxes W th

a highznmeltin int. An_ exanpl e qf a,mcrocrystalline wax wth a | ow
mel ti n% pOi ntgh?% TRE%h&E5° E@e\/\/af%exﬁgg:ené’%&%elltsi AGVEGITRESON St KT ilghge
from62 to 66tr@nspoid.02/ 029344 PCT/ EPO1/ 11399 The, preferably

m crocrystalline, X has .a hardness, as.determ_ned by the ASTM D1321 Test
Met hod for Needl eTwlager?é’tar at1%F a5k A?saép?ﬂ’@%d%ocf'g,e §P¥Cffraé’r‘ﬁ P8 8160 dmm

(1 dnm = 0.1 emihoPénccamianigsnhaviyngag haotness wnkhiskild 1tdd Sor apge are
nore fl exible whi c% i s advant ageous during transport. The coating can be

applied to th8Tar FRED &9 o2 hdi Rg "Rgandhien WAy Lfiap Widhe 966 Usdey

skilledl in theppaitd WerHeneddirding head WY dibeiwaX intAgdyant ageously
10 applied to the anchoring neans by di &pi ng into or “spraying with nolten
wax. Most prefBLaELyRS% e thaaldeng gk edoss Prefgrakdy genwaks isy di ppi ng

into molten applied to the anchoring means by dipping into molten
wax.
The coating preferably has a thickness in the range
15 of from 0.01 to 2 mm, more preferably in the range from
0.1 to 0.5 mm. The coating is preferably applied to the
whole of the anchoring means.
The pre-coated anchoring means in step a) is fixed,
directly or indirectly via other (base) part(s) to the
20 surface. 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.



wax. The coating preferably has a thickness in the range 15 of from 0.01
to 2 mMmm nore preferably in the range from 0.1 to 0.5 mm The coating is
pr ef er ablwoappbised to the whole of the anchoring neans. Poa/Epogiceat ed
anchoring neans in step a) is fixed, directly or indirectly via other
(base) part(s) to the 20 surface. Preferably the anchoring neans is fixed
to the surface vi dfaprasenpar tthes belseapafrar gexamalid ya hpisn tolfe  sHapd ofhe

anchoring neans |s fixe a mechani cal echni ,such as screw ng
or clicking. Ff5the O§nc%or| ngsorn&'slﬁs PUEPOSCe ¢ 5 eré&V%ﬁ’%\ﬁoé‘ FHh&&8 part,

t he anchoring hozfévrmanswse foree frerrab [h asiC logse ¢ ip &t %ucéﬁsaa.lb@i%tgéardr a:]'he
pre-coated anchor.in is fixed he ot her base) part(s) or the
surface in a mECH: é’r?gc?arl q%zﬁ?rsﬁf‘cﬁ?nst Wi‘ﬂcﬁihé:a@oéﬁel hd%e tially
intact5 By remminTang aessert walilch ltmlba@hdhsmm@n&netahﬁ Rirefrr atlos ciRdg or

nore 30 of the_coating renmains inta nor e referably 90%or nore remains
intact and ev r}?enﬁrléepréf@ral’ﬁ? 959?: &ft it PedE PRyt act

during the at U@@lém&t oof thfehfty%_%cmﬂlﬂgu ﬂ@tfehtaflen@elaeran@%@ part(s)or
the surface. 6 WD 02/029344 PCT/EPO1/113 present, the base part

general |y has tekgesnhdpd copesspiod SPestf&éFe“Pérootfh@WroéoﬁV@aéf rerd Stiardnt i on

it can, howev@hinl.S@hke ha@tl BaE toRe ISR Yard ,STRldi éiaa% Qe Spring
or ot her means whi ch can be attached to the surface and to which the

anchotf ng neafld sEamcse ther hawed parthetaings, oute frome thei givtr faee,di anet er,
of the base Pakher@@PfRdsION cerkyRErdbe! kblingrIULYAlSed 300 A1) -

target thickness of the fire-proof For wear resist
proof and/or wear re31stant lining. For practlcal

purposes the height of the base part suitably lies in the
range from 0.1 to 10 cm, more suitably in the range from

15 0.5 to 5 cm. The diameter of the base part can vary
between wide ranges. For practical reasons the base part
suitably has a diameter ranging from 0.2 to 2 cm, more
preferably from 0.2 to 1 cm. The base part can be
manufactured from any material suitable to withstand the

20 high temperatures during drying and/or firing and
operation of an object wherein the fire-proof and/or wear
resistant lining has been applied. Suitable materials
include metals and metal alloys. Preferably the base part
is manufactured from a metal or alloy. More preferably

25 the base part 1s manufactured from, preferably
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-



i ning. The height of the base part, defined as the 10 distance the base
part stands, out fromthe surface, depends mainly on the target thickness
of the fiwalo2fee3e+ proof and/ or wear resistant |ining. FoPCHEPOL/11389

pur poses the height of the base part suitably lies in the range fromO.1
to 10 cm nore suitably in the range from15 0.5 to 5 cm The dianeter of

t he base part ceahedary £ E@@w@@$amp@étraﬁg§§DUE@ﬂtmm&dtﬁ@ahlmea&dm@.Khe base

part  suitabl ¥1hay andl 3ECLRNJANUAG LEANDZQ 250 R pa Refiorably

from0.2 to 1 ¢cm “The base part can be manufacture n1an
sui tabl e to wPtkSeaadliyh@o2e deiagledt-enper at ures during drying and/or firing

and _operation of pan abi.eql, WS elha I LEaRLO0L aRdLon Meqr hesi stant

l i ni ng has been app bl & materi Ml adé metars and ta
al | oys? Prefesabfycehesbisélpwst is nanufactured froma nmetal or all oy.

Mor e preferabl, e_hase. part St factureg fro preferab
austenitic, %§| Sgglgteélbafﬁe t|o a7 H¥sE QFFagkdt ng means
is fixed, dlfeomlyhersmmdbtectkp wm@ emkﬁacpﬁrts to the surface to be
i ned on one si,de _and to the gnchorln means,on. the oth%r side. If the

base part is mEAuPSECUrMES O el SPSHEPEI BF1 8§ 5Ft PAL preferabl y

wel ded to the sumhacelhﬁn@tmat@klaﬂf1®p@&@@rbat@antb% basempaklrigan al so
be atfached to the surface Eé othg nmeans .t han | di ng, such as for
exanﬁ{ by neéh8KPcal ullk 8§ S5i{ebdRi ﬁ@rthéplngﬁﬁseThe base part

can be coateds@itBBny %h@l@%ﬁ%%é%eB@EllEE(éllalﬂn%%l1¢:ﬁ§tce<iefh:fac‘t|&€cybase

part is manufactured _froma netal or _alloy and is welded onto the Surface,
t he base partm?§erﬁﬁéfe§§5F9bH§ne@@@@éﬁs include traditional phosphate

bonded materials, such as Resco AA22 (a product of Resco
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 923 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



Preferably the anchoring neans is attached to the 5 surface as follows: i)
wel ding a base part, having a threaded end renote fromthe surface, to the
surface. wpD)02eer3ewi ng anchoring neans, on the base part. TPoa/HPON113g9
material in step b) can be any material 10 known in the art to be suitable
for this purpose. Suitably the lining material is a nonolithic refractory
mat eri al . Sui PasIsendx ey g | therafcad televalpyehisismatee fibengetof

materials, su . f . _Prad an ras
50 PE (a_ prodcor Sy daeh B el e 1 e b e g
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Sureflow 93 L . Resc Product.s UK) :. terials with a
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i nvention are espegiall.y .c| when cenent ded or. rtly cement bonded
materials are use ,e M‘%&%lqigr\(/aéceglsa{}pec%ino;E)ea%ﬁaéﬁeor:ferle i’H“Afce. Materials
with a superi @rederasilon wiedi stesrecle atore2 prefedadtigodritth e ot eiitaless .

havi ng an abrasi op,| oss, ured accordi tQ ASTM net hod, C704, of |ess
than 5. Prefer abﬂ')y’et %@rﬁ?rr{g% Efﬁn(?s? i itﬁ%t (e TEaRGE 3t B H OF, Verdr e
preferably inddid srange firgmdl -dbpdiidf emaline ta t Whdmg dmatenisalyeent ai ns

| ess an 3% phosphates. 30 Wth the process ,of the present invention it
i's p%Qsi bl e £GEGHS A& IGREMY B rge HhAHGknEsTe e Bosd&RInaTHang,

and especi al | yfa thiige Jrliaw HeMEMs Rorged  duitiabde With riguRHiid@ anehori ng
nmeans, especially large cup-like anchoring neans having a dianeter of at

| east 35 3 cmP%o PSHHESE dn eEEhtiITy &oxek Predenabdishdpetmeen 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



8 WD 02/029344 PCT/EPOL/ 11399 present invention therefore also provides a
fire-proof and/or wear resistant lining conprising a cenent bonded or
partly cewen/obsmded |ining material and cup-1li ke anchor Peg/EPRENSI Wher ei n
a small void space is present 5 between the anchoring neans and the |ining
material. The lining material can be fibre reinforced, preferably with
netal, nore pweterapiiylvievapstrack firbmesheThdntiaggend hihekress iely tha 1
fire-proof and/or wear resistant |ining depends on the unit wherein it is
used. 10 Facif6r§-i RiGeRdenGerReparges thrckRedbcarangre f50rpdde°6f this

unit and its shape. .Suit.able li.ning thickpess., are between 1,5 and 15 cm
nor e preferab9§a§59%§ T s e s gﬁ\%gﬁit§b|Ehﬁa9§e?8u5ﬁpﬁ9p%ﬁﬁglining
material incl ddeingodrgiing, ikandtpackichgalROWbN@rasitiRhg ¢RASHoRes0kmNl5

vi bratjon castin%, unni ng and ramy ng net hods. The tenperature and
pressute appl PEECER eﬁdcagﬁﬁﬁéaFFoﬁSo refR&TPning material in step b) are

not critical at ahlrrerexeept djhahecoahing eant be @@%H@halqpogthGOEt a
di sappear during this step. Preferrgdbgrocess conditions for step 20 b)
A

i ncl ude an at ROgpREr t€TprESsUre  afyl ¥bildAng danpdratrange Sgiomalsiop a
tenperature inpt range of t r] t re or_Jess fluid
l'ining naterig ?go ggfe%? %%%f%?a%%?g%%E?%EQ%G?0€§4E%%3€%?p?Ba BtSin a
solid 25 nasseqlhiecdefpar aher @rddeissg toubiengasuiieabloyt! iies ann olbiectange

fron1ﬁ to 50 C, agg nor e refergle in the ngnge fromO to 40 C. The
presstite applied Fiﬁ&vgg§ﬁﬁ§ TArth§E BFPYIESF. 2BGROBLRS: FEaPSpur poses an
at nospheric poeassdr @iith prebetied. tBt_mBuyisnatstepetpetaruke per ftarmed as

known to one
range from 40 to 100 °C, which 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 repalr time. The damaged existing lining
can be any type of lining known to one skilled in the art

30 aﬁd 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.
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skilled in the art, for exanple such as described in "Mnolithic
refractories" by Subrata Banerjee, pages 54 to 56. The tenperature applied
is at | eawD 0dd34ci ent to nelt the coating on the anchoriPag/EPeENsS99 Duri ng
this step 9 WO 02/029344 PCT/EP01/11399 water will evaporate fromthe
lining and the coating will nelt. Suitable tenperatures lie in the range
from40 C gradualThe iprsrasssi rapaardioly G.o Titee pirressiriorappdn ed  duri ng

drying i s not it r ctical purposes an at nospheri.c pressure is
preferred. Af ta(eq‘}aé-{t(eégiéﬂf%?@&Felanélanrglalcea(ﬁ QDL{e]t optio naa];:ﬁr v H fag%esatk%gmhi Yher
tenperature, suie aidillled nigy ithe hectr angéod ram GO with WEGe-Prean be
heated further_  to the tenperature  required for the process to_be rried
out in an obj eacriq?/ofb PR ITRERT IR FUrTS pr‘iso(?/i%gsa aﬁHﬁ)‘rRWﬁrﬁé,or

coat ed5wi th aweeat imegpitdtatntnel irsisg spplenperas W esunfdde adangeidg ogp 40 to

100 C, which Gan be nmechanically fix directly or indirectly via other
(base) part(s)e}{lf P Iﬁ%?ee(? asﬁi‘@arh HERT i Yo L HEF ffef ore. 15

Preferably thetraherdmelmans diarfissess | Atardinalton t wddn a base part and

thus the invention also provides a kit of parts conmprising: a) a base part
b) an anchori ﬁﬁ’“ﬁ?&ﬂﬁﬁpd@édﬁ%é‘&ﬁﬁbcﬂ}é,f TteHt Resed swdirms dal iy

fixed to the tgﬁﬁﬁs/}ﬂ@’ﬂe ORI LSS RLICPEH A s tdie dnverdd for appl yi ng
a fire-proof and/or, wear resistant lining to a surface can advantageously
be uséd when reP&EISIHE ot RDIACIRRPENI SAS TP NG IS anamiingr

oY o SR, Aoaresensia g (o LR ey s St o
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.
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invention will result in a less |aborious repair process and a shorter
repair tinme. The damaged existing lining can be any type of |ining known
to one skwbloed293m t he art 30 and includes for exanpl e conPCAAPOONSIDS

hex- mesh, floor- steel or single point anchoring systens with brick,
phosphate bonded ranm ng mass or cenent-bonded lining mterial. 10 WO

02/ 029344 PCT/TERUE 1:3P Tl giideds o acdue dmrrgrqccmsﬁaallrmtwm can
advantageousl} o3 skilled in
the art to be can% ith a fire-proof and/o Br reS|s%3nt lining. Use
of a fire-prooMedndingr poiwggr “CeASITANDA3I8NI ng appl 1t to a syrface
according to i ‘ i i d or other
non- pl anar sul Peaesrajpene ax tBadfti 6Ral m@dnpi nati oh®df hex nesh or fl oor
steel based s\ SR ?hﬁ@ phosphat e bonded erials requires |extra | abour
10 i ntensive $teps o ben ing and reform ng the anchoring sydgtem

Advant ageous a@pﬂlcwmmemi f ém t hg ASTiMe DP2dof | and/ orkOndar resijstant |ining
accordi ng to this—inavenrtien—arefor—exarple—the—appHeatiensdin units for
refinery and chemi cal processing. The fire-proof and/or wear 15 resistant
| i ni ng can be radwalicageously applied in reactors, regenerators and
especially cyclones and especially in the reactors, regenerators and
cyclones of a fl i divestsreatealty theyr et ingl provesgdeThel imentTren wi | | now

be illustrated hy the %§g on=| 1 nd.t 1 qg{eé. §§ e 1

cup-1like anchgrrlgngrtr{r?ela élor{ g)\(,:% e‘%l intn}lé %—6&33%%0 e( apg%fl_e, °

obt ai ned fromtSid imgor)dvasas 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 ILC

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



coated with a 0.3 nmthick coating by dipping in nolten 25 mcrocrystalline
wax with a low nelting point (LMP mcrocrystalline wax, obtained from
SHELL, hawpng/o2034congeal i ng point of 62-66 C), with the tpprarvabues as
stated in table 1. 11 WD 02/029344 PCT/ EP01/ 11399 Table 1: specification
of the mcrocrystalline wax. Property Typical Value Melting point, C (ASTM
D938) 64 Penethattiant gtlati3e Ghdwed seNeddlcr{ ASTM RIBAINd GHle cont ent, %
(ASTM D721) <0, anpl e A transparent perspex nmould was nade (1 nR).
The internalE%%%%Eﬁﬁﬂgé?ﬁég%'the front and the back plate of the nould
was 25 mm The speed cell anchors of Exanple 1 5 were attached to the
perspex back plate of the nmould wusing brass bolts in conbination with
stainl ess steel spacer tubes (around the brass bolts). The anchoring

nmeans al nost touched the front plate. A spacing of 8-10 cmfor the speed
cells was used. Sureflow 93 LC 10 (obtained from Resco Products UK) with
grains of about 2 mmwas poured into the nould. After 24 hours curing at
anbi ent tenperature, i.e. about 20 C, the front panel of the nould was
renmoved and the anchors were detached fromthe back 15 panel. It appeared
that the anchoring neans were conpletely filled up with material. After
drying at about 110 C, the plate was free of cracks. The plate was fired
to a tenperature of 815 C during 24 hours. The test plate remai ned free of
cracks.
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20 Conparative Exanple A Exanple 2 was repeated, except that instead of the
coated anchoring neans of exanple 1, non-coated cup-like anchoring neans
as descriwed2iom3ws- A- 5353503 (SPEED CELL, obtai nabl e fro®CSHPOUOIIYY Wer e
used. After drying at about 25 110 C, fine cracks were observed and after
firing the test plate to a tenperature of 815 C during 24 hours, 12 WO
02/ 029344 PCT/EP01/ 11399 the test plate showed severe cracking around the
anchoring means. 13 WO 02/ 029344 PCT/®€F0# 113F CL Al MS 1. Process to
provide a surface with a fire-proof and/or wear resistant lining
conprising the follow ng steps: a) nechanically fixing anchoring neans to
the surface, Wwhi drersdmriagrreitte a syriegoatisth v thi ce-cuatdohpadétr 5

nelts at a te t : e 4 00 C appl vi a lining
mat eri al ont O%@S%%a%%%ﬁol\/{lrg{e}gf %‘ﬁ?]t%eﬁggn%heort%nlgﬂ%ﬁrﬁ;%I%Q%Uri ng the
lining materi a) t oneafitamdcal spl fidkires snchdridry imeprihed ithaggutface,
tenperature at .|.east sufficient to melt the .coating on the ancharing
nmeans, to obtwaqlncqla %r%(%eq%%%%fm%an SR T8 S rWlnliq? 1l n%‘?ale.n%r%&%fss

accordgng to GlaitB lat afddidm@uied 4 yr & NP Nhngd eore)ad i ¢ Nood he:;l i ni ng.
15 3. Process according to claim1 or 2, wherein the anchoring neans are
attached to tHh9 s AFHEENG 2 & Bugw Wwariad mtsrdde somfaingiovided m 3,

wherein the basepaiie anchoring means;

c) curing the lining material to obtain a solid 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 anéhoring 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.
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is welded to the surface and the anchoring element is 20 screwed upon the
base part. 5. Process according to any one of clains 1-4, wherein the
anchor i ngwomangshas a dianeter of at least 3 cm 6. Proce®sT@PODITBING tO
any one of clainms 1-5, wherein the anchoring nmeans has a cup-I|ike shape.
25 7. Process according to any one of clains 1-6, wherein the anchoring
means i s manufactured fromstainless steel. 8. Process according to any

one of clainms 147, ' Of b NCHTRANRS d15 tRd Wit h i ng
that nelts at g'te%%é%g%grgegﬁrﬁﬂﬁyrange from 60 f%%gb C; 14 V%F8§?529344
PCT/ EP01/ 11399 t8e Pretésg ascaruimgocuysimllome ofax| diaveint 8, mphédeon the

coating is a mcrocrystal|ine wax, _havi a SﬁJging point in the range
from60 to 70 CP°#Bt PPOEE?SI%E%%rE¥ﬂE %gfﬁh on&-of clains 1-9, wherein 5

the coating is agwarrBa¥kBgadcPEMNRE v@ldisy AInd @McIQite 1160 dABLela.
Process according to claim 10, wherein the pre-coated _anchoring neans are
obt ai ned5 by dipﬁgﬁgcpﬁél&ﬁchér?n@axh%%ﬁkﬁgrﬁ(?ﬂﬂﬂ3fénvﬁéR¢ 2 frompfociers
according to anﬁ ﬁng of clainms 1-11, wherein the lining material in step
b) is a cenent 8Hd 88 or partly cenent bonded lining material. 13. Process

according to cl aim 2Rocwber &ttotdng eferdlaironded whke rpant kjecprentohosded
material lining material 15 has an abrasi | oss, .neasured according to
ASTM et hod C76RChEEIPEsECPRANAES ﬁ?ﬁayﬂﬁéﬁ§y BREas FReoaPEHCWPE a
coating that melbsnat inBot BEPEERtWEL. in the range from40 to 100 C, which
can belgechanicall fixed directly or indirectly via other

12. Process according to any one of claims 1-11, wherein
the lining material in step b) is a cement bonded or
partly cement bonded lining material.
13. Process according to claim 12, wherein the cement
bonded or partly cement bonded material lining material
15 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.

15
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20 (base) part(s) to a surface. 15. Kit of parts conprising: a) a base
part; b) an anchoring neans as defined in any one of clains 1-11, which can
be necharwoakioy93fii xed to the base 25 part. 16. Fire-proofrcarmpborizvear
resistant lining conprising a cenent bonded or partly cenment bonded |ining
material and cup-like anchoring neans, wherein a small void space is
present between the anchoring neans and the lining 30 material. 17. Use of
a fire-proof anggoryyeass restisteaiprddmiang/cappebedreoiatsnt f BOeimgcor di ng
to the process of any one of clains 1-13 in a c¥%lone. 15 RECTI FI ED SHEET
(RULE 91) WD 02ppRb3ad PeT? EPYTACR@FCorsings &0ofhgy PEPESHF 0B 2RY/ BFRC wear

resistant lininge applhgdiipsa SUd 8GR ALY deBBnbeatbe af:osfé@o@é 8aYs One
of clainms 1-13, In a reactor, regenerator or cyclone of a fluid catalytic

cracki ng proces§luid cREEIYREDIEERY RUCEIEY
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