[lerr] AGGREGATE CONTAM | NG HYDRATI ON WATER | N SPRAY KPPLI ED Fl REPR&]EIS?\IémS
BAGKEROUND OF THE I NVENTION It is well known to spray apply hydraulic

c-.éimantiti ous slurries to netal structural menbers in order to provide a

.heat resistant coating thereon. U.S _ Patent Nos. -.3, 719 513 and

3,1839, 059, t he AHTEIGIE SONTAIRENG, Sat At R DO

di formul ati ons I n add

ilscl ose gypsum based 2 1oa e A the gypsum
bi nder, a |ightwei ght inorgani g & Mculite, a fibrous
subst ance such as cel | ul osemwgﬁr . Such slurries are
general |y prepared.at .anqu % el._an [ -
application, W?]i(’a et hé&lg‘rg)g'% ‘rséy tz?pp%:géi (%% shgg%g‘g%gg @ea%%'gﬁ't%ﬁgs
poi nt of | | qd r ' r ' [ str k.on
POt o SRl b GARNIS AR, Sipidis WP el bRl HEk
critera ik@siidldnd OEBHL8h5ONLHIbIH CPATGL50N-paclltS: NbHEY ILAds 1A ADLA! O
hold the large quantity of“water that renders them capable of Dbeing punped
easi |y ang, tgaoyioent, @i iscleduddieYofMUshiéRt k8 BerEBPShiateppyratédi pient
to prevent segregation or settling of ingredients and pernit adequate yield
or cover age fefrente ,Sdigtclake aypsusi-pasedhifekiRiatibng wAdthnBoAtyes, NYst
adhere to the substrate both in'the slurried state and inthe dry state.

Al so, theadiditied tocthe dissim WitidesX raarlngmwig&itr Habggandbi adg ey te
result in the formation of cracks that would seriously deter fromthe

i nsul ati veuehl as ofertieudiyegoa ifidprdisS. sytsd tantcdlosuch 784, 6€¥luldee and

di scl osure of which is incorporated herein by reference, teaches sprayable
cenent i t i ans adamentirriloinge @geaitni n@Gusty esliedcies yate rgemenal ky | prgpawed)ht
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at ground level and are pumped to the point of application, where

they are spray applied to the substrate. Often the point of
application exceeds 20 or 30 stories where high rise construction
.is dinvolved. Accordingly, pumpability of the slurfies is an
important criteria in tpeir formulation and preparation. Thus,
they must be able to hold the large quantity of water that
renders them capable of being pumped easily and to great heights,
yet they must retain a consistency sufficient to prevent
segregation or settling of ingredients and permit adequate yield
or coverage of the substrate at a given thickness. The coating
.mixes must adhe;:'e to the spbstrate both in the slurried state and
in the dry state. Also, the mix must set without undue expansion
or shrinkage which could result in the formation of cracks that
would seriously deter from the insulative value of the dry
coating.

U.S. patent No. 4,751,024, the disclosure of which is
incorporated herein by reference, teaches sprayable éementitious

compositions containing shredded polystyrene as a lightweight
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2 aggregate in fireproof ing conpositions. The cenentitious binder is
preferably gypsum but nay instead be Portland cenent. |ndeed, Portland
cenment is typically used as the binder in applications involving high
traffic areas, since the cenent tends to be stronger than gyg§un1 Hi gh
density E4ErEgaRd mpdimeprrefingicompesitionsi.ghThar agmentit tewe fiingesed
structural steel = fireproofing conpositiagns are primarily used for

i ndust ri dis apgeSerablar i SYPSWL chuFofRay | i@steash| pPeat Peﬁglﬁﬂdmﬂ%}?nt-
preventing the physical failure of ,the coppo ition kf of tﬁf u#nnét .

i mpor t and@dessbc oFAXRgRPa ?ﬁ‘BeHFgHsdem{'@a% Ydideqd ypEc s PRRTGHed? as
t he hard agqr.egat.e, sand, whi ch allows r excellent, in-place an

appl | cat PO oR g Vol s bdeh Vet s Gria Rk SR et sepde
thermal chatacteristic f.the product, and, as a result, a thicker coating
S requi%@HEFb%%ﬁQQQanéb%%ﬁ§”%8§€1y fireproofing protection as a product

. that does not giighl @ages seNd( S@e4 2 gaife [ potindls per thieisafwbtapys ddahe provi des
physi cal str th to the oduct, but does .not_.contri raral ly.

Ref er eanuFBgE gur ecim?T‘FEé?F% es %Feu%ta%ﬂlf i csetelenn'ﬁthteyﬁL r\‘(n%pg|g’gc’rj:JT]"(})]L'PJW&nce when
usi ng a eenpobkiitions farepmooimamilgonpssidt i Sort hindusietirks agdii®ras t he
hard aggregate. Lkl As B C ; I3 i density (43.8 pcf,
42.2 pcf?xg$%§°§C$B§2§§§§F§B%éf?'?éépg ?ﬁ&gfyl%g%ngggitions t hat incl ude
sand. Coypegh! ipdevidritsircprtiod i pley 2¥dal aFailwbe cofonner compbygitiom Carbsl i ne
Fi reproofing Products Division of RPM Conpany. Carboline 241 is a Portl and
cenment beaked utidshyimpogbahcel odacicontiiallynclulse shigis cdensty 3pfodyct

wei ght) and al um num hydroxi de (15% by wei ght) as the mmj or ingredients.
It does typicailwdénsdndesandshdse hatidi sggsegate; epandemniclsaddowbafer 3 1

OCT 1996

excellent in-place and application performance. However, the

sand does not contribute to the thermal characteristics of the

- product, and, as a result, a thicker coating is required to

- obtain the same hourly fireproofing protection as a product that
does not include sand aggregate. That is, the sand aggregate
provides physical strength to the product, but does not
contribute thermally.

Reference to Figure 1 illustrates the sacrifice in thermal
performance when using a cementitious fireproofing composition
that includes sand as the hard aggregate. Compositions A, B, C
and D are high density (43.8 pcf, 42.2 pcf, 54.7 pcf and 48.5
pcf, respectively) compositions that include sand. Composition
B is Carboline 241, available commercially from Carboline
Fireproofing Products Division of RPM Company. Carboline 241 is
a Portland cement based (35% by weight) product which includes
muscovite (35% by weight) aﬁd aluminum hydroxide (15% by weight)
as the major ingredients. It does not include sand, and has a
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3 density of 49.4 pcf. The graph in Figure 1 illustrates the superior

t hermal performance of Conposition B conpared to the conpositions utilizing
sand as the hard aggregate. It therefore would be desirable to i nprove the
t hermal performance of these and ot her sprayabl e cenentitiouys

conposi t IGRRS Y heft 4PulstRef i al IThalegsaphi dis| BAquig veniihyStrates the

application apd hysi cal properties thereof., , The resent invention
i s di rectHPYOVREF dShSTRR! aReF ERFBTBFENCT KRMSS i ofE I‘f’\f%@ﬂ'? l?He%he

bl f the, pri i, .h b by.th (O tion,
whi ch_pr GATREE S A% B e 0 195 HHE S =9FASIR xhi bi ts i npr oved
th I f . I t h ' h '
water i s addod T ocPRESEEHEn M SheD oI (T  EP nalBEg Ror i Heehad”

per f or i g%z;émmwefof Endd@! CUPIOGEARLS. Lyl CNBRREhRY LY BEs

t her mal rfornmance of the conposition. hi gh- ty cenmentitious

firepr ooldih SR Rv%ﬁou&h§ul§99%ﬁ9§h§é9°@é?é@éf‘ﬂo&§’ﬂf ahirIleWli®y the

partially or conpletely replaces the sand®aggregate. 1n its nethod aspects,

the presappiiibdtiiidronNang dphrpsiedlt opebgeriaBt hoskospr ay TABP! Yiragehle
di scl osed Cenentitious conpositions onto a substrate, such as a structural

st eel neRksentBRIER DESERICEEHON dWla rid- SANMNVENGS rpr@iviemehti.s a graph show ng

the thermal performance of various cenentitious conpositions; Figure 2 is a
graph showi ng the thermal perfornmance of various cenentitious conpositions;
This is the replacenent sheet Date 3 1 OCT 1996

: SUMMARY OF THE INVENTION

The problems of the prior art have been overcome by the
bresent invention, which provides a sprayable fireproofing
material which exhibits improved thermal performance. In
general, an aggregate that contains hydration water is added to
the cementitious compositions, thereby not only performing the
function of a typical aggregate, but also enhancing the thermal
-performance of the composition. In high-density cementitious
fireproofing compositions, the aggregate containing hyﬁration

. water partially or completely replaces the sand aggregate.

In its method aspects, the present invention is directed

towards a method of spray applying the disclosed cementitious

compositions onto a substrate, such as a structural steel member. .

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a graph showing the thermal performance of
various cementitious compositions;
Figure 2 is a graph showing the thermal performance of
various cementitious compositions;
_\&
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4°Figure 3 is a graph showi ng the thernmal performance of various
cementitious conpositions; and Figure 4 is a diagramindicating the
“experinental set-up used in carrying out the Exanples set forth bel ow.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON Any suitabl e hydraulic cenment binder
can be used iFigrerdardce ai gFaphe ghestng itheetheiial yperferpgneenogbot h
non- hydrated and hydrated Plaster of Paris), Portland cenent, al uninous
cement  MeEiyd Fement it COMROSH kR e Pinders are gypsum and Portl and

cenent. Preferably the, binder, is used |n an, anount of Qou 0,to _about 60%
by wei ght, ndH@Wrerdrisl ¢ SH89C3H0 %%éh%%ﬁn%og/ﬁsyeﬁsggwén%’e Fﬁgf'amt
fireproofing conpositions preferahl Ln. s anded pol ystyrene
as a sof“F%’fJ 1 e g oa\'g:gﬁ:é’gea?&ke)x.g(%cjggé %%d%%gne%l%é?' t he "expanded

pol ystyrene preferably conforns to a particular particle size distribution
expressed in terns of the anbunt of particles retained on a standard #12

sieve (having 0. 0661 Jenglh el Bkcrataidie WM iveRaToc! es passing

through a standard # and retarned on a Sieve, as determned in
accordance Wiy t e ;pRLIQd Agachibed | BedeRt PBiSAErNGarf, $R9, d6dd(tig

di scl osure o ich 1's hereby incorporated by reference). Suitable anmounts

of part hel@ydaficd MAEnOBhkhEréddnei Exventxpnpssech ass gypeughibpehaemt, are
fromabout 0 to about 20% wth fromabout O to about | 0% being preferred,
and | espydiatetbound8%hparagedserastey pof eamik) ,SuPbablendnoceneannf
particles passing through a #30 sieve (having 0.0594cm (0.0234 inch] hol es)
and ret alloed.nousa didmtsiaave pgdwaolanic 00etemt [ 0. Ube 7pretedred| kinders | ess
This is the replacenent sheet Date: 31 OCT 1996 5 . )

are gypsum and Portland cement. Preferably the binder is used

in an amount of about 10 to about 60% by weight, more preferably

about 40 to about 50% by weight.

The instant fireproofing compositions preferably contain

shredded expanded polystyrene as a soft or lightweight aggregate.

The "shreddedness" of the expanded polystyrene preferably

conforms to a particular particle size distribution expressed in

terms of the amount of particles retained on a standard #12 sieve .

(having 0.0661 inch holes), and the amount of particles passing

through a standard #30 sieve and retained on a #325 sieve, as

determined in accordance with the method described in U.S. Patent

No. 4,989,464 (the disclosure of which is hereby incorporated by

reference). Suitable amounts of particles retained on the #12

sieve, expressed as a weight percent, are from about 0 to about

20%, with from about 0 to about 10% being preferred, and less-

than about 8% being especially preferred. Suitable amounts of

particles passing through a #30 sieve (having 0.0594cm
[0.0234 inch]) holes) and retained on a #325 sieve (having
0.0043cm [0.0017 inch] holes) are less

4
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t han about 40% by wei ght, preferably |ess than about 30% w th about 14-20%
being especially preferred. The desired anmount of particles retained by
-the #12 sieve depends in part on the anmount of particles passing through
the #30 sieve and retained by the #325 sieve. Were the anmount of

parti cl asharet aboed hpst by #Ed ghitevprief erabd yt Hasssabthan 88tk viightwitd i s
preferred that the anount of particles passing through the #30 sieve and

r et ai necatbyut Het #230% be bve ¢speaisnl vhprefisamed30% Bhendpghred @reounrtb @ of
pol ystyrene present in the cenentitious formulations in accordance with the
present Raniekeles retained Mo Fheo#t2t siere derenipat AR PRSRS ANopndbout
1.0% Since the, instant fireproofi ng conpgsitiqns are c%yIE)Fl cal | gyansported
to the Rf IRAFgicles BasaipInthrorgl thRq#3Le SAEMRANht Eﬂ%ﬁ &H6h t he
addi tion, _of an, appropr.jate agount of water, the_prepar.at.io nd .appljcation
pr ocessds ImyS PR 'W&HbeHSUFggaﬁHOPHESO h8a§%1"FP‘r?§ t’ﬁ%ﬁ?‘tﬁeﬁ ﬁ’g rﬁi? fid
general |y, heavi ly, retarded t.0 proyd agceptabl e, fi L. fe. S
retardi ﬁé‘qvﬁe ttfe ]rﬁ%?t%%rﬁt?%%‘?%?és" 'ﬁ%%@%ﬁj&éd f(}gilci é%%%géq itrtrlg%uf):(]);rgl
spray a I OR, . .jca n ofyrmetar n . '
accel er amdr%ﬁ'f sé)%iE#gﬁ%?ggogggﬁkgée?ﬁrg‘%gi gﬁgl %,mmts?'(ﬂ%%% %te&raénteg

Stiff enbg&g{ﬁag&ﬂ 'é/ié[xne t$§01:é)ﬁgecrnaﬂ ta & gie heRAsIt NonRugRBlLhe and

t her ef or be usel ess e I ntended application. Any set

accel er gfg ”ﬁpﬁﬁ@&?fr%%&abbﬁegénﬁatirﬁf 2BkOr bt § ebhsNOr SRR YRLidgat ian of
the slurry without deleteriously effecting the same or the substrate which

is the sukitdande WitHRpd prlesentcanviatUsadis fixangbest . susef dbout
accel erators include alum num sulfate, alumnumnitrate, ferric nitrate,

ferric Sulst peacemi,agntefersablatabowrulif.wié.c acid, sodium This is the
repl acenent sheet Date: 3 1 OCT 1996 6
Since the instant fireproofing compositions are typically
transported to the building site as dry mixtures, and are formed
into slurries upon the addition of an appropriate amount of
water, the preparation and application processes may spén many
hours and thus the setting time of the mix is generally heavily
retarded to provide an acceptable field pot life.. This retarding
in the mixer contradicts. the desired quick setting time upon
spray application, and thus a delicate balance of retarding and
accelerating is’ difficul_t to achieve. Obviously, were the
mixture to stiffen éubstantially in the hopper, it would I;e
rendered non-pumpable and- therefore would be useless for the
intended application. Any set accelerating agent capable of
satisfactorily offsetting the retardation of the slurxy without
deleteriously effecting the same or the substrate which is the
subject of the application can be used. Examples of useful
accelerators include aluminum sulfate,' .aluminum nitrate, ferric

nitrate, ferric sulfate, potassium sulfate, sulfuric acid, sodium.
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carbonate, sodium bi carbonate and acetic acid, wth alum being especially
preferred. Preferably alumnum sulfate set accelerator is used as
"a 37% solution and is injected into the slurry at the spray nozzle at a

| evel up to 3% The present invention is applicable to Portland cenent
types 1 ¢darboghtB, abdhomghitppbohate esdecicetiy pcafier Wagh RIum heing
density product, ‘the dry mix of such conpositions has a bul k_density in the
10 to 1gpeciahyy, preferzsd: in t Rreferaplys pfumisge, Snifeke fised dry
density of the product is in the 15 to 30 pcf range, Qrefera ly, the 22 to
26 pcf raggeleratpe i ufteFal 37§ FOWVE IR Aot S, 10U SSLLG IPLSY thes:

- 1.6:1 (water:solids). For the_high depsit roduct,, the final density is
prefera ]spﬁﬁﬁu?t46b9f29§’)’6"l‘¥-%‘aﬂﬂ'?ogﬁl 30 ?Y%ﬁa pal'cf?jic“t"ll ves and ingredients

B Y
cel | ul ose r. s ene Sl o in
o amouns G RIgEscarFARuEY' BBECTEe SRR Ty BoSEetey. (indd d Ala?
stabili%ﬁg h as Q¥gr0{ﬁgrQﬂ¥} H?khﬁk %ﬁth| EEMLS 2MBURk of
fron1abouf§%.€§t8 a% ! i -

out 3% air “entrai ners, suc s al cohol sulfate sodi um

salt N ANy Ehel 10780 0e ks dD e rd¥aphy! I EHE B pRran

anmount fron10 o) abopt_S@b clay In an anount of fron1about_3 to abou; 6%
and a biggigte, tond Hdidihactary dedPitpidOhelBRoguietENE FAVERARI 25 t6 al so

applicable to lighter weight fireproofing conpositions (16-18 pcf) in-which
gypsum 3% tpefcermiyd,! | puéfebablgr .the ERr tosurd pappldaerid.ons,Thd odry
density aggregates having hydration water are preferable. This is the
repl acemartersteket iBatmix&8d 1wAER 1986er at a ratio of 1.3:1 - 1.6:1
(water:solids). For the high density product, the final density
is preferably about 40-42 pcf. Additional optional additives and
ingredients may be added, such as glass fibers (chopped
. £iberglass) in amount of about 0.5 to 2.5%, preferably about
1.0%, to control shrinkagé; methyl cellulose or other suitable
thickeners known to those skilled in the art in an amount of from
about 2 to about 5%, preferably about 2.1%; air stabilizers such
as hydroxypropyl methyl cellulose (THEM) in an amount of from
about 0.1 to about 3%; air entrainers, such as alcohol sulfate
sodium salt in an amount of from about 0.1 to about 3%; polyvinyl
acetate in an amount from 0 to about 5%; clay in an amount of
from about 3 to about 6%; and a biocide to inhibit bacterial
formation.

The present invention is also applicable to lighter weiéht
fireproofing compositions (16-18 pcf) in which gypsum is the -
cementitious binder. For such applications, low density
aggregates having hydration water are preferable.

D 6
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In the preferred enbodi mrent of the present invention, the aggregate having
hydrati on water is used in cenentitious fireproofing conpositions having a
density in the 40-42 pcf range. Suitable aggregates having hydration water
i ncl ude coarse ground gypsum bauxite, cenment clinker,  brucite agﬂt
granul ar al uinohehpdeferded emBadimeati HrdierPERSeRE 1REEIAY| ite
thermal effectiveness. The aggregates can be used alope or in cqnbination.
The agregeegateonhavbige RYAFReleRf ¥3FGENSS oPsﬁdstiﬂct?ﬁ@ﬁnﬁigﬁﬂus
fireproofing by enhancing its ability,to act _as ap insul ating.bagri

bet weerf  FRPF¥PPELRHJ Woﬁ%éiqnsanﬁa%ﬁngb%rﬂ?ﬂﬁlg?{eﬁﬁ/ %3 gﬁ g?\d(ﬁe{%rm c
reaction. The endotherm c reaction takes place when the chem cally bound
wat er id™%-the aggregate is driven off during heating. The aggregate

orof or abl y aBobEA0%, BgonEegRes BRatBl, Bvgtdcaal dpiten HACHAE diend Tl ©

si eve kS; en : % L ned-;Glayl at § +88 and 1
06 o A Y BERG " Bauxite, "HERRE IR IMEL A b¥GCIEd ang, granular

-100, 2003 %em Ni EUIIRe 09T PHRER G I EHF aGesSEREelledlt! Of
t he saﬁﬁgg%b?%%aﬁgﬁrgh [or sone of the ceg%ntitious bi nder. EXAMPLES In the

fol | owid}g SXPEEBect PoeféESCT | ¥RECE§gREgaBBECGRINE bl hised Blohe bepliacenment
sheet Date: 3 1 OCT 1996 8 contalning hydration water when used in
struct Wolbshfelonl r emi@ddieyiesiqitiimit dyrd hehd b f fndtiyemessodf The
a structural steel fireproofing by enhancing its ability to act
as an insulating barrier between the fire and the steel, and by

absorbing energy via an endothermic reaction. The endothermic

reaction takes place when the chemically bound water within the

aggregate is driven off during heating. The aggregate
should be preferably used in an amount of 10 to about 60%
by weight, more preferably about 40% by weight, and should
preferably have the following sieve analysis:

Screen # % Retained-Cumulative
. +40 1% maximum '

-40, +60 0-35%

-60, +100 65% minimum

-100, +200 95% minimum

The aggregate can replace some or all of the sand aggregate,

and/or some of the cementitious binder.

EXAMPLES

In the following examples, the effectiveness of aggregates

This Sheet Has Been Reﬂlaced
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fireproofing formulations were m xed with water, punped and sprayed with
fleld-typical equipnent directly into a cube nold. Upon curing, the cube 10
was renoved fromthe nold and oven dried at [err] until a constant wei ght
was obt ai ned. The cube 10 was then suspended, using a suspension rod 15 and
suspension wires 16 in a 1' x 2' oven havigig a Duraboard frane 17 and
surrounded by insulation 18 as shown in Figure 4. One thernocouple 12 was
posi ti oned i n ddreteadamiinge ofdtdiei aubeaterowtden eateadsurstiyetinss steel

transm ssion i . 1 | T ddif | . pl 13,
14 were pl aced J‘| n%%}of\}’ﬁq%anggégﬁéﬁé?ﬁ% of the c%%lgl%ﬁ*q%%gér)&'t o'F}§e
nmoni t or t he ovidirepnqefiiaqufeormudations warethbxedoaitthl wadiexy phapedaanthr d
ASTM E- 119 ti RJGET { sCIAT, s { | ' ' til

t her nocoupl e %lf nsi dﬁﬁﬁ{e%cl_%mfsl[}f\aeld%%%%e%ﬁ%y%&gﬁec%%ee
t her mocoupl es RIS -r dRATH Iy Bhet GRBGr 40cMast ANy efatr | thes ROV

devi ce. The figmRpr 80thnUeDEPOH | 929 °FN dREQ1 dagiCoMsitanthewgi §aeNtwas

i nvention that .wer.e tested in the exanples had the follow ng formul ation:
Conponent obtained. Fornul ation .Tested (% Aggregate

35-45 Portl and cem@ne cube 10 was then suspended ,4@sifigShr sdspenpidy stod ene

0.5-1.5 Chopp fibre ngd, s . 1- ul | Z | Y ose
1.5-3 Hydroxygl(r%op%/ ng{lﬁéén%ié{sﬁuﬁéggs 16 in a bllxg§ A%‘g%%oﬁgggﬁbatge
sodi um sdPt Duraboard frapelld shdcEurKondegd dyatidsulation 18 as shown

1.5-3 Attapul ginf eﬂ‘%ﬂfé’! bt eorle®¥thermocouple 12 Jrds THSs PESSEREAL §nVVas
hydr ati on-wat er contal ni ng_hard aggregate having the Toll ow ng_sieve
anal ysis: Thi §eP&¥€he AfepiReneitbshebt order "to measure <tThe heat

transmission through the material. Two additional
thermocouples 13, 14 were placed in the oven on either side
15 of the cube 10 in order to monitor the oven temperature.
The oven was then heated using the standard ASTM E-119
time temperature curve. The testing was maintained until
the thermocouple 12 inside the cube measured 1000°F. The
output from the three thermocouples was recorded using a
20 standard electronic data collection device.
The fireproofing compositions in accordance with the
present invention that were tested in the examples had the
following formulation:

25  Component ' Formulation Tested (%)
Aggregate 35-45
Portland cement 40-50
Shredded polystyrene 0.5-1.5
Chopped fibreglass strand i-3

30 Pulverized cellulose 1.5-3
Hydroxypropyl methyl cellulose 0.1-0.5
Alcohol sulfate sodium salt 0.1-0.5
Polyvinyl acetate 1.5-3
Attapulgite/Sepiolite clay 3-6

35 The aggregate was a hydration-water containing hard

aggregate having the following sieve analysis:
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Date: 3 1 OCT 1996 9 Screen # % Ret ai ned

(cunul-ative) +20 14.1 -20, +40
40..2 m ni num -40, +60 54.2 m ni mum - 60, +100
67.7 mni mum +100 100 Conpositions A

to D are representative of the prior art, as is conposition K which is
based on Carboline 241 and contains no sand or hydration

wat er - cont ai ni 8gragnr#gat e. Prior art conp&sBEEQQﬂQQndEHEBﬁSL_EBmd as
aggr egat e. Cpggositions FtoJ, M N P and Qare coppgsitions of the

i nvention and contain as the aggregate the following, with total density of

conmposi tion in~p8rehtBeses: F Zeolite (4248- ch}n@mum ; Coar se
Al um ni um hydroxpdes+§43. 8 pcf) H : Bauxite (g@ 9 ﬂgﬁlmhm
Cinker (47.2 Un-X Perlite (48. 6 pct Gyps unlsand

pcf) J
(44 pcf) N g°'c‘é?1‘éﬂt clinker (48 pcf) P 6753&%?%’“@0 pcf) Q
Dol omite (40 pei¢0Figure 1 illustrates the thermal perioomance of a high

547 pof, 1 ebpect | vEPTRCREEIoNE oBnfon BB ga it vt s 165 pad  pRasR"
conposition ba@Eﬂ,ohscasbcbm9952¢10haKiN@l&deHS|bQSQd a9. qapbblbne Rdélsand
aggregate (E).aJfe gpoarRifAsmOAs! r dbew t s | ypavedisher fter-containing
10 aggregate. Prior art composition 0 contains sand as
aggregate. Compositions F to J, M, N, P and Q are
compositions of the invention and contain as the aggregate
the following, with total density of composition in
parentheses:
15 F : Zeolite (42.3 pcf)
Coarse Aluminium hydroxide (43.8 pcf)
Bauxite (46.0 pcf)
: Clinker (47.2 pcf)
Un-X Perlite (48.6 pcf)
Gypsum sand (44 pcf)
Cement clinker (48 pcf)
: Bauxite (40 pcft)
: Dolomite (40 pcf)
Figure 1 illustrates the thermal performance of a high
25 density fireproofing compositions A-D (densities of 43.8,
42.2, 48.5 and 54.7 pcf, respectively) having sand
aggregate, versus a fireproofing composition based on .
Carboline 241 having a density of 49.4 pcf but no sand
aggregate (E). The graph demonstrates the improved thermal
30 performance achieved when sand is not used as the hard
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aggregate,

Figure 2 is a graphical comparison of the thermal
performance of fireproofing compositions according to the
present invention (F~J) versus a fireproofing composition

35 based on Carboline 241 containing no sand aggregate and no
aggregate having water of hydration (K). The thermal

performance of compositions G and H were superior to
S

e



per f ormance achi eved when sand is not used as the hard aggregate. Figure 2
i's a graphical conparison of the thermal performance of fireproofing
‘conposi tions according to the .present invention (F-J) versus a fireproofing
conposi tion based on Carboline 241 contai ning no sand aggregate and no
aggregate having water of hydration (KRO The thermal performance of
conpositions G and H were superior to This is the reglacenent sheet .Date: 3

1 OCT 1996 commpsbriRssiKi onhide yrereosbhbeast FoRBIFlaNG P GEIMBAEBMYEr abl e
to conpositi@h dompdsiffonXk.is a graphical illustration of various
fireproofing conpositions including.aggregat havi_ng wat er. of i on,
versus the %Q#¥%Jt3coﬁﬁbsiﬁioﬂﬁﬁ h#%%ﬁnQISZHE%Egt335(N1§ hXE%QBaE
aggr egat e. GoinpsstéoHivsg Mo caridt i rex hhbilhddngoagigt egakes Hasritng Wakgul

per for ce. is.isS Ihe repl e, 1996y naksh&l 1.
A sprayabl e ?gthﬁﬁ%ﬁ)}QE'6%%5%@???%%,3P§§%p%?giﬁaﬁgaggﬁgﬁti3i%usabinger,
sai d bi nder smihgrsistiei andy dasdnaggaregie teoaFompms ke ionki Ynt Ni andaPd
conposi ti on, ﬂ{%?@éﬁ“ & SYEEPI QP VREAhaEOpLRAEBIREnBALd aggregate,
sai d bauxite havi ng thc}e&‘?%lstlcovm ng sieve anal ysi s? Screen #

% Ret ai ned Cunul ative +40 1% max

This Sheet Has Been Replaced
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e
en Replaced 0- 35% - 60, +100 65% mi n

'401 +0[4is Sheet Has Be X

=100, +. 95% m n. 2. The sprayabl e fireproofing

conposi u , further conprising shredded pol ystyrene. 3. A dry
i a hydraulic cementitious binder, said binder being

conposi
used in an anount of at |east 10% by weigit of the dry conposition, and
bauxite as a hard aggregate containing water of hydration, said bauxite
havi ng been scbarmsed to sieving to reduce the particle size, whereby after

i ncor poration, of sai ' b | | ai It 0 1.+
conposition p]r' ovi d%g(;S%JSS{\é?’ ?\‘g Z%%%%g%?n%tcg’? ?)%?1 ggto %‘éblrbem?u%lyngv\hlach S
capabl e. of spreyenpptieusibinder sandeal hydpatignevahgrnapphaipingr hapday
appl i cation, éi? geent to-said substrate in the slurried state and after
setting. 4. met hod of spray applying a, sprayabl e,conposition to st eel
substrat & conpri si Hy® EBRBYRBLRY ’{)Prliﬁ!b‘r%‘?fd’r‘?fg .CQmHPﬂ-EFgRCG’ﬁpr‘st"‘}’rfb i'
EygraU!IC Cen?@ftﬁéﬁPéoﬁ%ﬂﬂ@in@ﬂdhb@ﬁdéﬂep&&yﬁﬁyﬁegéegate.Containg wat er of
YR oLl o S S (R 5 (RS YRR S EE ol

0- 35% - 60, +10Pinder and an aggregate céb%amhing WdieX?@F hydration; said

0 . . . . 1 1
S onc DASELLOFT AR R oKEE SRkl Y SRR T
1997 J&r r]settable slurry which is capable of spray application to a
steel substrate and which, after spray application, is
adherent to said substrate in the slurried state and after
setting.
4. The dry composition of claim 3, wherein said aggregate
15 is a hydration water-containing hard aggregate.
5. The dry composition of claim 3 or claim 4 or the
sprayable fireproofing composition of claim 1 or claim 2,
further comprising shredded polystyrene aggregate.
6. The sprayable fireproofing composition of claim 1, 2
20 or 5, or the dry composition of claim 4, wherein said
hydration water-containing hard aggregate is selected from
the group consisting of coarse ground gypsum, bauxite,
cement clinker, brucite and granular aluminum hydroxide.
7. The composition of claim 6, wherein said hydration
25 water-containing hard aggregate is bauxite.
8. The sprayable fireproofing composition of claim 1 or
the dry composition of claim 4 wherein the hydration water-
containing hard aggregate has the following sieve analysis:

Screen # % Retained-Cumulative
30 -60, +100 65 minimum
-100, +200 95 minimum.

9. A method of applying a sprayable fireproofing
composition to a steel substrate comprising dry blending a
mixture comprising a hydraulic cementitious binder and an
35 aggregate containing water of hydration; adding water
thereto to form a sprayable slurry; conveying said slurry
to a spray nozzle; introducing a set accelerating agent
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-12 - 5TMs$lQ?hiE&nﬁ g claim4 further conprising conveying said slurry

to a spr oduci ng a set accelerating agent into said slurry in
‘cl ose praﬂlmm lam II
sai d sub gl e method of claim5 wherein said set accelerating

nozzle, before spraying said slurry onto
agent conprises alum 7. The met hod ofi2cl ai m 4 wherein said sprayable
slurry further conprises shredded pol ystyrene aggregate., 8. The;netgod of
clai m 4 wher ej grsakdiapsayahe il uelysé spsprapaiyorco spidhiRezate an
conprising steel, said nethod furth C i S§ Meying said slurry to a
spray nozzl e %BHaYﬁP?oﬁﬁt%nﬁg%Fg%toﬁé%e %?%t?%ggggggt into said slurry in
cl ose proximiy.torsaimetined|ef cdaim FheharehBdothbe %SQﬁ?ﬂqlﬁﬁﬁﬁséﬁﬁyégld
cenmentitious pjnd LL se S 0% dr ynwelghinso &ah@ Sotpo8i-ti on
10. A nethogheogédgggp§%§g§e§£uéggaégﬁlgﬁgfireproofing conposition to a
steel substrate conprising: dry blending a mxture conprising a hydraulic -
cenentitious binder and bauxite as an aggregate containing water of
hydrati on, said binder conprising at |east 10% by wei ght of said
conposition, said bauxite having been subjected to sieving to reduce the
particle size, prior to incorporation of said sieved bauxite into said
conposi tion, whereby said conposition, upon addition of water thereto is
operative to forma sprayable slurry that adheres to substrates in the
slurried state and after setting. This is the replacenent sheet Date: 1 0
SEP 1997
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