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5 This invention relates to a met hod of eat nmen

use of shell sand thus prepared in cerrentitious pr oductsullmlm HIHH l

speci fication the term"shell sand" includes also 10 cor m ot her

finely-divided particles of basically calcareous material orngmsn'atl ng from

mari ne ani mal OROUB MATE@CEMI ANIDD ICENERE IO Ush € OMBRS I T chemi cal

corr|p03| tion OESE?% ?,%{ pically a mxture of calcium carbonate

(calcite, an va erites) and organic matter, plus sea salt. It

15 is lower in density than mneral (silica) sand and is made |ighter by

2(r;rr|prg;e{ ent poro;a]l ty. . Shel | sand has previously been used in cenentitious
ositions such as t wei ght concretes and pon-sli surfaces.

i nvention is Bhded l@Neﬂ“%éoF‘a(?te latds £ @& t“}ﬁflkkpéz](?nfp tshcl‘-zfre lé%mj

gi ves an jup EXB%‘H[ &% M (@Y omldialie sares Whus Preshedd Sancemeedi € hous

previ ous applications has been finely ground to a desired sieve size and
t hen heaP&®3&t&r-ound 350C to drive off the water and deconpose any

organic materllall thlee St 1 fHowmiem tHe < ehmatisheld swaids ineledeacalep

renmovi ng 25 0. the n tural |
It i%%ang tszfﬁ’t SR at i?ﬁgéelnvde:Irl\}tlllyc})(%EI at ]fo(ﬁiége&fas%?%lfgggk sand

porosity daadaatea:lusednattmzanaﬂl girx@m@éln%e%ménaﬂn%a%nb‘é%}lsf ®dnd ®Rat such

shel | sand can he, %%é A& hP I EPAE AlH Oferdi E£TEEGHHOOUSI 6ANPOSELEDD
whi ch has g Hi gh ree of fire- and heat 6'E)r%)of b P rT@tlon

t her ef or eaurdbviisl i st Ho R FriFrerRarat | ot CHEm C%’E’S‘F’I“E%Egcégﬁf) F$i ng

heating the shelde sand Aceéridegpeind Ucbﬁg@rfud: essttémn BDOS Gem aalbnmelt
sufficient to renpove _substantiall

t he. e d [
Whi | 5536 rui YR b SERL Gt TARR RRTERE (R rRer S aeeR) fafer
shel | sandi.q l'fé@f] }ﬁytdxeaiMemegpdmohmsynot been previously used and it

results in a S sand ready f u
properties. T IV &§359 a%égr O}%&%}gmﬁggnhééed DhOdEnPAL 2BBbEES and

comp051tlons such as lightweight concretes and non- slip

surfaces. This invention is based on the fact that a suitably

20 processed shell sand gives an unexpected and very valuable
result. The shell sand used in previous applications has been
finely ground to a desired sieve size and then heated to around
350°C to drive off the water and decompose any organic material
present. However, this heating also has the effect of removing

25 much of the natural elasticity and porosity of the shell sand.
It is an important feature of this invention that the
elasticity and porosity be retained to a high degree, because
it has been found that such shell sand can be used in the
preparation of a cementitious composition which has a high

30 degree of fire- and heat-proofness.

The invention therefore provides a method of preparation

of a shell sand comprising heating the shell sand at a
temperature of less than 300°C for a time sufficient to remove
substantially all of the water and organic content while

35 maintaining substantially all of the inherent porosity of the
shell sand. Such a treatment regime has not been previously
used and it results in a shell sand ready for use which has

unique parameters and properties. The invention therefore also
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CONFI RVATION COPY L LLrrrrrrrrrerrrrerrrrerrrrerrrrrrrrrrrnr - *c00001 * WO
99/ 46217 PYPPMEEPY] 00086 2 provides a dried shell sand haviftdMPPLF el e
size of 15 nm nmaxi nrum and a porosity ofZ from 10-25% by vol une. Shell sand
currently ?vai I ﬁbl ﬁ generally has a particle size of 1 nm maxi numand a
porosity of no higher than 5% 5 The process of preparing the shell sand
accor di ngrovideiss a idRieRt iSGE ldorsingt @F)adflr’ri?eé‘t iﬁ?&%dtcp]i%ﬁlg?ﬁrﬁéfr aures for
sui t abl e tdiRse aidd GORaEl tho JE P aes$E%: @fy kheldaown art. Prior to

t he heating stage, the shell sand is aptiqnally washed with fresh water to
remove the se&h§att Sand §b‘f?§e61l‘:qtyh€v&;3§‘r9q@ F(%‘r%atsl Y H3p r’%r?yarg%scg‘se, itis
?ﬁt [ rr]rpf):’stigrét Jif0 10ennt RiaSkimuntt and e ipedab iy ddneoierghatherlmmid?. be use of
e shel | sangd in__conjunction w.th ferrou tial EXHPE + Stael
reinforcing &§§dp|rr?cg|3ﬁj hcErFSRaFiIN ggl%c%&%glorssagleéngi?lﬁ, as t etia t's can
cause cormseimmon eadisigtiso cfatieatfigid wte. 1oms tRmPSRIYrSANEPT sSpretetabl y

heated tq.a lemes acf?ﬁ’[tﬁfagt Q HIRNELINAR BQNC L Hd Sowdil PFt Sipel dhado  at

this terrperaetlJre, egrees | ower than that used by the_ art,

consi der afflee hegitfifneg efege n the shedd RIS Rt Rt edvaPred e"Patbl?;‘, t he

t enper at ye, Shoud Nat, eRRE 220C. sethesAady atidgasmefot hen@opyasiant
i nvention can be k%1:,_|5ven at nuch | ower tenperatures, but i s_pref

it rred to
go nb0| oWt bstfan 195 -EIHC CARRFC Havitfy ™ SRR ot%ed%nt%lssp’ecl?%fl {/@
usef ul NMEHJMIA HITRESR Wi id thdtes wilMerbe ange.oNathe ashell t dend olwer t he

tenperature the higher .t degree of r osl | ned th
25 heat i rﬁj’r’(JiUerCtrJéHgi"PetJ? hteﬁfer C?qflesatnlu%ga n%’y %Jfa} %:/%}Farq{‘%idgbust;t %i a%%gn%:(gﬁgﬁ?en?
met hod kAme tim tdenamct iore woidrlv eTorere B par aterenbei a9 Bhe updl &S dFgRr

which is pre- rn%q 0..2n Ay i@f Gadt PRSP WFE. The time of heatin
needed maybe readi é’yl" et erm nied for %O any given tenperature an )

gi vehsshel | sdfie 3hele sid e PP by BRAMRS df° <7 @?@%&%@Y{%eﬁfg?? on.
be no- f%g%ef?éﬁ 0 Tl 65 B SFor L er Lime bft Do o dopol: 35 Topne
M nut es HeS URITSEFri HHDS OB TRRF GPSEE R | D T Et ?Q%Sé?f?gé@é%%%h?d
| ower t erjpef £ +é:@Se ben dest 4 Btedrpoecessarys ¢heerved. nyefpeabsrigerheup to
one hour €§%£§E§€$§§aého&fdiéoPQQQéQég $90b@atThe advantages of the
20 present invention can be given at much lower temperatures, but
it is preferred to go no lower than 95°-120°C, 100°C having
been found to be an especially useful maximum temperature in
this lower range. Naturally, the lower the temperature the
higher the degree of porosity retained, but the longer the
25 heating time required. The heating may be carried out by any
convenient method known to the art, one convenient apparatus
being a tumble dryer which is pre-warmed to an appropriate
temperature.
The time of heating needed may be readily determined for
30 any given temperature and'any given shell sand by the skilled
person by means of simple experimentation. In the case of the
maximum temperature of 300°C, the heating time should be no
longer than 10 minutes, and shorter times of the order of 3-7
minutes may be used (5 minutes is a useful time in this range) .
35 Should lower temperatures be desired or necessary, the time may
be longer, up to one hour being typical. It is possible to heat
at these temperatures for longer, but the economics of the

process then become less favourable.



at these tenperatures for |onger, but the econom cs of the hen
beconme' | e¥OPH4GATF abl e. W) 99/46217 PCTI NO99/ 00086 3 Wmer?‘f'{]”Q‘QﬁZ@P%“ng i's
finished, the shell sand is, if necessaPy, reduced to the correct size.
Ideally, the particle size should be no greater than 15 mm preferably no
greater than 6-10 nm nost . preferabl i th st _of _the rt.icles of 5 size
no greater thé%h%nnﬁ?eTﬂ%aEHEQIIEa angﬁﬁ%ECegRBys it 5?% e§§’i§%a li ght,
airy matgséabsityh aepacedvebunkeotottrert18i28% Igeefldyablthehgweedrlel5%
and 25% The heatil er ei nabove described will _dri t st,
and in nefy?tas ugglgeoPotﬁgeﬁgFEr%ﬁﬁntﬁg ghélpgfggggﬁggr5%39%%%§%§?2ria
will feeltWay. sHboewme; , mpatsprefeasbdy whehempay oémihe paiftisilest afat er
such that the ﬁﬁeé%egggg tggﬂngt e mxed with cenment in a dry nortar

0

conpo i ti Oh*Wi an- undesi rabl'e degree of reaction taking place on
storage. The Teeovheldfsang praghcedt By khyjSberacrssvéd By lattireldd sed

15 net hodg,  usig gephl & Beaki RB1LTer ogxawBhe 10akbs5a ,t pFeEeAally tdwghd y
above room tferrperat ure pr ef er abl é conbi ned with agl t at |.§r1 (H{.f orcej:df
ventil ati 8% FRs25For TBRaRERE 1Ngh B TEIRBPEVed AFerg s uddd b (e Wedtihg
her ei naboye dessti hedtGaande inf alngwed sy alfer iodd tofe twardslx nigy athd ahell
tenperature. 20 The shell sand.can.he enmpl oyed i Qrg;nti. |

compdd ti 8R4 TRBY ﬁ?f‘@nf“ia(gﬁrtll’?&r é'fl(}ae £ g@v%@’s’ l<'I;1f2>(‘:"%rrent'i tlfr{o%bﬁnecocrfapsoessl tion,
conpri si nghairel magt remaihy dudfliicd epitnoert eandugh $ialt] tdenehes hedasichabove
descri bed. _Suc nt i td | t:i.ons 3 YR S 1 iROIE AN 1R @S
whi ch cancﬁém(?gs%%%IOFEO%ZPW%%?%?‘;MJTDC%e ir’r{}tﬁﬁl ocks, pilpes or ot her
desired for mpdefheaplesdegrest ofhaesiad]ions &k ifgr &1#50\RE REQE3%ed The

confers e?gﬁllok,gqt offl exibidiidy ARt sidPHesidtdevidgbydegieeradogiised or
heat - pr oof ness on the hardened conpositions. The hydraylic binder may be
any Hyadr amet&ofet e isdngk ISR 1 3955 e (eﬁr}ilf Ty f%r SR 2 e e

Portl and %@.H%'Plttylryhia%veahldjﬁnﬂa;éﬁ@”&lﬁturﬁ)alg poerfEntablsu| qritt ered sistlant
corent of a1 St o LSNP LigeS il Moty Sn Al Sy BRI,
the skill defyithe iar tusedgadiley Fobet teimegi et i dlrvee\da scr BB A p9ARR R i on.
Aggregategéif%Jg§wg§ é“HE¥¥BH“of”th%T¥H§tAé“%bw temperature.

20 The shell sand can be employed in cementitious
compositions. The invention therefore provides a cementitious
composition, comprising at least one hydraulic binder and a
shell sand as hereinabove described. Such cementitious
compositions can, for example, be concretes, which can be cast

25 or otherwise fabricated into blocks, pipes or other desired
forms. The presence of the shell sand hereinabove described
confers excellent flexibility and a surprisingly high degree of
fire- or heat-proofness on the hardened compositions.

The hydraulic binder may be any hydraulic material known

30 to the art. It may, for example, be Portland cement, high
alumina cement, slag cement, sulphate-resistant cement or any
of the other standard types, or mixtures of any of these types.
The selection of a suitable cement or cements is completely
within the skill of the art, readily detereminable for every

35 application.

Aggregate is a normal component of cementitious -
compositions and any aggregate known to the art may be used in

the cementitious compositions of this invention. Aggregates



conpositions and any aggregate known to the art may be used in the
cenmentiti oW®9%M8MIdsi tions of this invention. Aggregates WO REyNGIo(0p086

PCT/ NO99/ 00086 4 used in the art range4romvery fine sands to coarse rock
fragments, the sands being used in nortars and the coarser aggregates in
concretes. To the cenentitious conpositions may be added any of the 5
known admsrtuies the amt- reeegnifsam diemt iting NI HLVEP2EHSQB ef fect s.

Exanpl es fkﬁghn‘é%%s,b%ears?an@é M2 iFRARSdd Nirt ebrid¥s -anWrkedidddysdprovi ng
and wat er-reduci ng additives, such as 9-naphthal ene

sul phonaPegrERFHIEFe YIS BGTEFETSat e (BNS), 10 |ignosul phonates and

car boxyl at es; To a&eelRmn®i%.io%4C tcapocalttians eldyobedeaddderamyt vef tdid ori de
is not objectionahle) and .triethanol ani.ne; .- reinforci fibre such as

gl asss sk8EWHA 15%“2‘%"(?39 in prds TSRS %I*ari%etloer%quo o%é]ri]oe- mmin
length. ekpeRad efifardtys .gadmpdradeabindlude nmirngviane deiding vesanprlimited n
conjunction with this invention are the al koxyl ated styrene- naleic

anhydri d«go(fopol ynmer types described in European Published_Application 0 306
449, Gernman ©f fenkeduingdachinmnoving Znd ¥y HREVENARA et Yoh \Ach

97/39037, and jthe carhepdiaifd s\ ANt LA R datBase deseddhes 4 n(ENE)Opean
Publ i shed Apgltsi cation 0 753 4888. glrAn especi al |y useful application of the

shel10sand of lEEnesYlRRONGLSS idd FARCRERFSRt ure of nortar conpositi ons.

Such 25 conmosiddeanrs 4t beaaire «f @rlesium ndler@sidé o(wherd urimel | i ng

industry in particular, in the aftermth of, the,invest. i on. _ of several

fires in tunn@rdodseditalqr i FPIHE G u%%eﬁrglé%%?%i%ﬁl%%s been

found that condesirefdraiinyg fiibwet, souch rperglats, totdek conspi@st prvi ousl y

assured, and_th30, severg, 30, and soald Esadelentildy hsastrougcier acki ng
vi de

can result. T inMvention pr s a fire- or heat-resistant nortar
conpbSition, conprising at |east one hydraulic binder and a shell sand as

her ei nabove depsapféi%aﬂqﬁ %W@mé%@iﬁﬂt)@{%wﬁiﬁgm&mi@és pfowidéag a

35 concrete substrate w t]

appl i cat iioh EHEIGF TN AV HDR It'gal?ei %) Liq‘g‘g%t”f {‘gﬁl %\ﬂtﬁgcr:]ﬁg% ogrgggé%igggdt B€yrene-
maleic anhydride copolymer types described in European
Published Application 0 306 449, German Offenlegungsschrift 41
20 42 388 and PCT Application WO 97/39037, and the carboxylated
acrylic polymer types described in European Published
Application 0 753 488.
An especially useful application of the shell sand of this
invention is in the manufacture of mortar compositions. Such
25 compositions have become of great interest to the tunnelling
industry in particular, in the aftermath of the investigation
of several fires in tunnels, especially in the Channel Tunnel,
where it has been found that concrete lining is not so
impervious to fire as was previously assumed, and that severe
30 and sometimes potentially disastrous cracking can result. The
invention provides a fire- or heat-resistant mortar
composition, comprising at least one hydraulic binder and a
shell sand as hereinabove described.
The invention also provides a method of providing a
35 concrete substrate with fire or heat resistance, comprising the
application thereto of a mortar composition which comprises _.

shell sand as hereinabove described.



shel | sand as herei nabove described. WO 99/46217 PCT/ N0O99/ QQ 50d¥grtars
gener al Iyw(fb?'?fﬁ‘? e fine aggregate, typically mneral (quartz sand

the nortars of this invention nmay contain such sand. However, it has been
found that the best heat and fire perfornmance i s obtained when t he sol e

aggregate 5 present is she sand _as.her ei.nabqv rib j,avention
t herefore prPHEERTS Q?Pﬁrai\nﬁ HESPI &S gtlgnt %ﬁgrggg% 2 sl;lg{élqor?nMOse
sol e agghedateli $qaaehz$hebhdsaadd The movremaitisowf Lﬂlhlrﬁerlrpfwleﬁs ®aYire-

or heat-resjstant ongr at h IS8 t lyey of a
nortar 38REBHPoSHE oR W g}c%%r% sgsmﬁﬁ% %%glﬁ as hg:rme%aﬁeve

descri bedeafhandoftiae p@ﬂf]ﬁ@mmns iesf Ohﬁlaéﬂ%éﬁﬁfbr?%)ﬁ%taﬁ%%ﬁﬁ/teof

the gt andard AT Xt uEes i 3. <ceGauUisAbAARISd Sbed eshe nRyvdtec 599l | ed
to substPAr&S by “any conveni ent neans, for 15 exa ‘POUI‘I ng,
trowel | i ngeuefgpﬁaplr@g'ld\ﬂﬁeﬁ fH&EemRng heat & r%;ﬂ Wé%r fhis may be done

:alnjt he[ b tggﬁ%tlogr w%l&%edrsbldr%@mgddé hes h;MSe;he]aln mmdﬂ erator is
ected a

nozzl e. This accel eratar may, f
al umnate or T8g| P&é(@élttl?ﬁeéurﬁ o PEPYAS51S 9 t%el’lrs one O%J%ela%ge%\%e‘?é%t
al kal i - f pe@ctispes shasedave aimm}nlammpaarqmrads sUEr dsyer upk m uRertar

hydr oxi de, al um_ni um drox sul te 2l i hSil phab sy Especi al Iy
prefJeQreﬁoﬁ‘@@éllé?rlé’trbrgy Qn(?srg' ascr G!Lb SLHHC{I ur opean Publ | Shed

Appl i cat ger’cdi®EA .812 and PCT Application V\D 96/ 05150. 25 A typical nortar
conposi tion h LR tdonhisheld e%ﬂi‘ibrl%kgorhtml@ﬁy 30
3 Mot (f"ﬁ%t Pt

cenent (Portl e-resi stant cenent 25 ter 1s_add ed?ho gi ve

a W C rauifo tife (ﬁwazdaa@ RAWIS EHTe S pr A g™ TR STpBLT et bht hds
fpg'T} %Mgg Og:;béng()ﬁ)ll%}?ldo SAE AL Kby | ame EShveN290/ ¥6243, for
15 example, by pouring, trowelling or spraying. When the mortar is
to be sprayed, this may be done either by the wet or the dry
method. In both cases, an accelerator is injected at the
nozzle. This accelerator may be one of the familiar aluminate
or silicate types, but preferably it is one of the newer
20 alkali-free types based on aluminium compounds such as
aluminium hydroxide, aluminium hydroxysulphate and aluminium
sulphate. Especially preferred accelerators are those described
in European Published Application 0 812 812 and PCT

Application WO 96/05150.

25
A typical mortar composition has the following composition
shell sand 1000 kg
lime 100 "
30 cement (Portland) 300 "
sulphate-resistant cement 25 "
Water is added to give a W/C ratio of 0.45.
35 A typical spraying mortar composition has the following
formula: -
shell sand 1000 kg

lime : 60 "



Portl and cenment 225 sul phate-resistant cenent 25 steel fibres (20 nm 20
" BNS 4.5%9984¢3pr opyl ene fibres (18 mm) 1.5 This is punp&dl/RO9%40§eC
ratio of 0.4. An accelerator is injectefl at the nozzle. The spraying
nortar herei nabove described has a density of 10 992 g/cnmB. It is
outstandingly fire- and heat-proof, able easily to neet and surpass
standard requiTeReRRAWFERSE any appr eci abIQeZ%r"acki ng or fissuring. The

invention is faiipieitdesesi bedni EBmepterence 2 the follow ng specific,
non-limting exanp]es.. 15 Preparation of shell sand A coarse shell sand

obt ai ned by dr%%%?#ggﬁﬁ?ﬁtﬁggs@‘ag bed has a feasured porosity of 20% It
is washed thorenghly in fresh water to renove ml1 sea salts and nuch of

t he opganic 20 terial } n d to ugbl e dryer preheated to
1OOC.EThe tenﬁ%ggpﬁ¥%g¥%e%%i%i?%gga#ggd%@5 25 Cgand the material is

tunbled for 5 mnutes at this tenperature. At this point heating is.

stopped and t teLi BhmBbhouedat f/600Lhe k8 oENG 4rYRE hREedekuEbber shour
while still _tzﬁ% I ng. %rgﬁ%orosi?y 45 o% theoshell sand isengasured gt 18%
It is removieCEednnthehedrgarland crushed to a particle size of 8mm

maxi num Thi s TH@at &bt} inghh6éPths hboghinapdver aestkopeaghabas gehstagt bal |y
no water_or organic_content and (s ed_in the conpositions which are
testéd i P¥HeS ‘g‘f‘l'ovai%gl%&‘fﬁﬁte%l? B a‘fllf%'si%?‘gnn‘gatek%ﬁfﬁ?gs ?%&;eSanpl es
of the spaying torhaetwandesaoppesi tkandasd hegeaimament sdedcholaed aaye cast

into bl ocks of dinensions, 10 c . . 2 cm These are placed in a
t ubul ar f?ﬁ%ﬁ%%l%ﬁgeﬁrﬁé}éf‘ga 5}5 gb%%u%\%é'a_peri od of 30 mi nutes. The
sanpl es are dThewedventtonl ianfuatberndpecrebedThath zedemengesikpl &he

changes { DL OgKS -1 FRst Rahthemliaihy apdmpbApartantly, there are no
cracks orfﬁlé%rg%rlg%i% S WD 09/ 46217 PCTI ﬁoeglg 086 7 (b) A cast sphere of
the dpraying nortar, 20 cmin

Preparation of s and
A coarse sheil sand obtained by dredging from the sea bed

has a measured porosity of 20%. It is washed thoroughly in
fresh water to remove all sea salts and much of the organic

20 - material. It is then added to a tumble dryer preheated to
100°C. The temperature is quickly raised to 250°C and the
material is tumbled for 5 minutes at this temperature. At this
point heating is stopped and the material allowed to cool in
the dryer for a further hour while still tumbling. The porosity

25 of the shell sand is measured at 18%. It is removed from the
dryer and crushed to a particle size of 8mm maximum. This
material, which is light and free-flowing, has substantially no
water or organic content and is used in the compositions which
are tested in the following examples.

30

eat resistance am
(a) Samples of the spraying mortar whose composition is

hereinabove described are cast into blocks of dimensions 10 cm
X 10 cm x 2 cm. These are placed in a tubular furnace and

35 heated to 800°C over a period of 30 minutes. The samples are
allowed to cool and are inspected. There are no visible changes
in the blocks, most particularly and importantly, there are no

cracks or deformations.



diameter, is heated with a welding flanme at one point on it for
15 mn. Atw{)ﬁ?/gﬁazﬂ age, the sanple is red-hot over an area P?T@BEJ/ gf?(’ameter
formthe flame point and to a depth of ¥ 2 cm The tenperature at the
surface point. dianmetrically opposite that at which the flame was applied
was appr oxi mately 50C at the end of the 15 mn. After cooling, the
condition of (PhePsFREre SPESTAYICE |%|S£F§'é11é‘3 R i 9P 1D heating.
10 st andg&QmEE&I ng sotheldtedravittar alhe Idistd rrglanse e roresl moitntacenrdtag to
| SO st andar 1182: 1990 (.E FTPC Part and | Res 9 whi ch
are the ?BEgﬁﬁﬁsgﬁ’r Sr%’ugl(lf? alAtg/[13 ﬁfsagel’het}%arﬁﬁ“& %S]E‘% reggh% % €&ting
are sli gahl ;grdaf ber entcrrt @ itawestee d 3o bede | il dnBO ddi 1id 82nd These depth of
cyli Ie el A re first
condlyl o] e& by €] %g ee;}ftj‘-"et ]{gr?agg uéF n‘Jéuce aesgbodqgolr‘@iz %ﬂ%gggln t hen

al | oned bpposdicei that ddsiwivattortherfelanstwas appkiedl Wis PPEO¥ERETedY,
open t“b%@g 220 thid RALE Wil IS nﬁﬁhe%ﬁ.ﬂké Q:J@Pﬁagth@héeéénéﬁﬂpéﬁsoﬁre

wei ghed, then inserted into the top of the furnace. Th ey are, heated for
30 mi nut ebe BRherg tiF NGRS InBHdeR1R AP thafe Eﬁ’r‘?%c’éoa?ﬂa%’tnfﬂ he
centre of the sanples are neasured and the test sanples are observed for
signs of sustai ned fla,m ng 2 that is the tendency of the nmaterial to
contlitueSEans : ftfe=Hfter withdrawal of the gas flanme of
the fur nace TA@ R:Ié%tﬁﬂ-@ afs tdla&ﬁleai ,outheasanliasy are Tehesghmdardhe

;)esqu t 8 & %I‘% ﬁ]%\lng %t'nelr%&%%n%{taﬁ C?r%? mﬂ&gfl% al I{IJ?—ECH%P%QQQ%GCOBr
N d' d Hare rthe rreacagmided dugridD Gamiagrds. HThe sagp eafused in N O
U mo -.n MestfgéAaéélslléﬂtf§ Vii ££e £ OntN €9 ©Qodt Vie¥eribed in IS0

15 1182. These are cylindrical samples of 41.3 mm diameter and 55

A

mm height. They are first conditioned by being heated in a
furnace at 60°C for 24 hours and then allowed to cool in a
desiccator.
The test is carried out in a vertical, open tubular
20 furnace which is preheated to 750°C. the test samples are
weighed, and then inserted into the top of the furnace. They
are heated for 30 minutes. During this time, temperatures at
the surface and at the centre of the samples are measured and
the test samples are observed for signs of sustained flaming,
25 that is, the tendency of the material to continue to burn with
its own flame after withdrawal of the gas flame of the furnace.

At the end of the test, the samples are reweighed.

The results are shown in the following Table 1.
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(b) The average of the five monitored times for

duration of sustained flaming does not exceed 20
seconds, and
(c) The average weight loss for the five test samples
15 does not exceed 50% of the original mass after

conditioning.

The criteria for classification according to IMO
RES.A.799(19) are as follows:

20
(a) The average of the five maximum values from the

furnace thermocouple does not exceed the final
‘furnace temperature at the end of the test by more
than 30 Centigrade degrees.

25 (b) The average of the five maximum values from the
thermocouple on the test sample’s surface does not
rise above the final furnace temperature at the end
of the test by more than 30 Centigrade degrees , and

(c) The average weight loss for the five test samples

30 is not more than 50% of the original mass after

conditioning.

It can be seen from the results in Table 1 that the
mortar composition according to the invention easily

35 exceeds these requirements.



(b) The average of the five nonitored tinmes for duration of sustained
flam ng do¥® %df21éxceed 20 seconds, and (c) The average wePGRNOFYHLWSE of
the five test sanples 15 does not exceeldd 500 of the original mass after
conditioning. The criteria for classification according to | MO
RES. A. 799(19) are as follows: 20 (az The average of the five maxinmum val ues
fromthe furnace thernocoup nal furnace
tenperature at the end of the test by nore than 30 Centigrade degrees. 25
(b) The average of the five maxi nrum values fromthe thernpcouple on the
test sanpl &"s s@rWﬁﬁﬁmﬁgégsﬁﬁﬁp?¥%%1%509g ?hﬁh?iﬁaFaPﬂrnﬁ@@zﬁﬁﬁﬁﬁ%%ﬁgre at
t he end Oﬁﬁﬂhkdﬁﬁﬁ%tnhéﬁfﬁﬁlha@aﬂﬂ anhi?émﬂerdegteeaot ardeea@)inghe

aver age. wei_ght, s for_the five.test sanples 30 i ot . no th 5Q% of
the ori g bt F5 (re 1 i FonFae PP rahond suBRURPSRRCRY FoduPle in
Tabl e 1 t hathe atemwrarad corgpposs t¢ontantowlihg meinheinmwvagnti on easily 35
exceeds th jar t.s, 9 6 6,1 NTCL
AT S 1 R BT Toh o AeEher | Dotnd. Engracrer (S in
heating the&asitel | sand at a tenperature not exceeding 5 300C for a tine
sufficient to renove substantially all of the water and organic content
while maintaining substantially all of the inﬂe nt rosity of the shel
sand. 19 22-A nédt MEFRd RleRESRI TRt bPracshel P Egﬁdsaggo?SFﬁ diBg EPaim 1,
char act eri zad iimh 1 hathdhecisdel tedand tBabeahedshellashadpesaheaeedf £520C

maxi mum nor referably from95C- 105C maxi mum and -nost ,pref erahly ,100C
nexi mum 1@'%€%§%ﬁﬁ?ﬁﬁgﬁ fpf%§a§;T?6ﬁm8P’am858IPrggﬁaaéé o?&?ﬁgg%oc clai m
1 or cl ai mi1d5chansacteun zand i moshapreferbbayi Ag0P Cnmaxvmnives bet ween 10

m nutes at 300C to 60 mnutes at 95C. 4. A nethod of preparation of a
shel | sand according to

15 3. A method of preparation of a shell sand according to
claim 1 or claim 2, characterized in that the heating time

varies between 10 minutes at 300°C to 60 minutes at 95°C.

4. A method of preparation of a shell sand according to
20 claim 1, characterized in that the heating time at 300°C

is no longer than 5 minutes.

5. A dried shell sand, characterized in having a
particle size of 15 mm maximum and a porosity of from 10-

25 25%, preferably from 15-25%, by volume.

6. A dried shell sand according to claim 5, characterized
in that the maximum particle size lies between 6-10 mm,
preferably with most of the particles of size no greater

30 than 8 mm.

7. A cementitious composition, characterized by
at least one hydraulic binder and a shell sand as
hereinabove described.

35
8. A fire- or heat-resistant mortar composition, .
characterized in comprising at least one hydraulic binder

and a shell sand according to claim 5 or claim 6.



20°claim 1, characterized in that the heating tinme at 300C _is no | onge

than 5 mi W@8¥46257 A dried shell sand, characterized in havPngN* |cI e
size of 15 nm naxi num and a porosity of 1from 10- 25 25% preferably from
15-25% by volume. 6. A dried shell sand according to claimb5,
characterized in that the maxi mumparticle size |ies between 6-10 nm
preferably with nost of the particles of size no greater 30 than 8 mm 7. A

cementitioys gp@ikte' 0By %@%rta@e‘aﬂg@é%:bxnoﬁaf E‘é’&ﬁp@@ﬁth&ﬁ”é@bbﬁdbhgder
“san

and a shel her ei nabove descri bed. 35 8 fire- or heat-resistant
mortar composclism 8, cleheracdatiged Ain dhf i Hy %$9¥%%§Feoﬁ’éeﬁ§8?:a&fsl c
bi nder andnaishekhhgsand according to claim5 or claim®6. WO 99/46217

PCT/ N099/ 00086 11 9. A fire- or heat-resistant nortar conposition
according to claim8, characterized in the sol e aggregate present is

shel | sandjo% 1@ mAthidhed @frqrialind ny conareret suksbsatat witht Ritere or
heat resistan characteri zedsé%%gﬁé%ﬁaon thtéerfg)tpq A 3 Jportar
conposi ti off™ e@ﬁ (F(?rﬁ}rsltsaes a a{rdl ngt;: to Cl |lma5 or _cl aim 6.
10 11. A f itheretchedf -a esictamtcoues £t EoR st ¢at eOMPERERECcBeFlEdd by

conprising _an ouf t@r coposi £i on which conprises a shell
sand accor 80§ €0 clléif}&r%egr Ségor claime.

10
11. A fire-or heat-resistant concrete substrate,

characterized by comprising an outer layer of a mortar

composition which comprises a shell sand according to claim

5 or claim 6.



