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Field of the Invention The present invention relates to a
spray- appl i cabl e, gypsum based fireproofing conposition having a
certain seMPROVED SFRAYABTETIREPROGHINGTCORIPGSYTION Set ting
of thg conposrtron S ) ] ast 72
hour s; whi ch conposition can neverthel ess be spray- applied in

conmbination with_a set accelerator and_provide an effective

fireproofing comiNVENTORS:ohdwnence §. KindépDennis Modiltapp! i cabl e with
excel l ent hangability and yield. _ Exenpl ary novel conpositions
of the invention enploy a gypsudhRéhardPedetibder and a set retarder,
conprising a hydroxycarboxylic acid, a pol ycarboxylic acid, a
phosphoric acid, or their salt orxderiwvatiwe, in an amount sufficient
to delay the setting of the fireproofing conposition for at | east 24
hoursmand preferably for up to 72-96 hours or nore. Another ~exenpl ary
novel “conposition of the invention conprises the use of a 25 gypsum based

bi nder and protei naceous set rgtarder. ip an amount of 0.4 - 7.5% based
on the wei ght of binder in theémlﬂ’c@i&ﬂmosition, wher eby
setting is delayed for at |east 24 hours.

The present invention relates to a spray-applicable, gypsum-based

fireproofing composition having a certain set retarding agent in amount
sufficient to delay the setting of the compaosition for at least 24 hours, and

15 preferably at least 72 hours, which composition can nevertheless be spray-
applied in combination with a set accelerator and provide an effective
fireproofing composition, one that is pumpable and spray-applicable with
excellent hangability and yield.

Exemplary novel compositions of the invention employ a gypsum-

20 based binder and a set retarder, comprising a hydroxycarboxylic acid, a

polycarboxylic acid, a phosphoric acid, or their salt or derivative, in an

amount sufficient to delay the setting of the fireproofing composition for at

least 24 hours and preferably for up to 72-96 hours or more. Another

exemplary novel composition of the invention comprises the use of a

25 gypsum-based binder and proteinaceous set retarder in an aﬁount of 0.4 -

7.5% based on the weight of binder in the fireproofing composition, whereby
setting is delayed for at least 24 hours.

The invention also pertains to a method wherein a retarding agent is
used for rendering the gypsum-based fireproofing composition in a fluid

30 state overnight in the spray equipment while retaining spray-applicability



The invention also pertains to a nethod wherein a retarding agent is

used for wendakd:ry the gypsum based fireproofing conpositi 9@T)U@0t?00f7§ id 30
state overnight in the spray equi pnent while retaining spray-applicability-:
with an injectable set accelerator, such as alum numsulfate, on a
subsequentith an iftfectable set accelerator, such as aluminum subfate groa sabseuesie

I nvention It is well known to spray apply fireproofing slurries
to metal 9¥kuctural 5 nenbers and other buil di ng surfaces in order to
provi de a heat resistant coating thereon. US Patents 3,719,513 and

3,839, 059, which are incor gl RERflind Ffﬁgﬁv@ngxnr ef erence, disclosed

gypsum based fornul ati ons ddition to the gypsum
bi nder, a | i gt isewghknoma tyespray applefiedprosfing sharies to wetatistrudchiral a
fi brous substance such aiwc;ecéll“ul ose, and an air entraining agent. 10
US Pafentm@mpeys gnd othgr huilding sugfases in oader ke ipropider a theat sesistant

di scl ose fi | I 4t 4 LQL.0g.

pol yst yr &eatag Bety,  URatE Ber1GRB R S PRE0ED WL E SO R ISR
Si nce fi nepeoby nefaefipgsdisclosnad gypsiuypbasad | foriniudatiner rad coatdificin
building site as dry m xtures, and are forned into_slurries upon the
addi t i on amslition tenthepgypsinkiadanubighbyeight énorgenic aggxsgatet sush amd

The mx 1STBBHIRE: 7 BBrus e ol B s d e PR e 1 el o
pot ljof . Thi sUsepatedit Ng761)024)ewhideris incofitatetlli Kdréint by Fekdrd, qui ck
setting t(i rr‘g u%on spraﬁgppl I cat ifgin; it is highly desi rsggéciad;do achi eve
qui ck setdiselgsed msprayatie dJinepoenfing)n copypesitionay - corgainigg| i to
provi de bl%g;; to the f{irﬁ&r’ooﬁén . Actcor?.i%l[%l%. a delicate bal ance
between (RRYSIEens o5 b ghtirsightagines=ts i ixeroP BRE CORFOSEIREs i s
desirabl e and gifte UidephSoking t COrAPSIIAYRS s@avt,%mw trandpogted b Uflee Were to
stiffen substantially Tn the hopper or Tixer, it would be rendered
non- punpdhiiblingdite as dryrmbdfitasecangd arelfdrmeadsinte shurfies uphn thendditiesn
applicati
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of tin appropriate amount of water, the preparation and application processes

may span many hours. 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; it is highly
desirable to achieve quick setting time in the composition upon spray-

20 application to provide body to the fireproofing. Accordingly, a delicate
balance between the use of retarding agents and accelerating agents is
desirable and yet difficult to achieve. Obviously, if the mixture were to stiffen
substantially in the hopper or mixer, it would be rendered non-pumpable and
therefore would be useless for the intended application.

25 Such fireproofing slurries are generally prepared at ground level and
pumped to the point of application, where they are spray-applied onto the
substrate. Often, the point of application exceeds twenty or thirty stories
where high rise construction is involved. US Patents 4,934,596 and 5,520,332,
which are incorporated herein by reference, each disclose a method and

30 apparatus which may be used for spray-application of fireproofing

compositions through hoses and nozzles. An accelerator fluid is introduced

22



25 Such fireproofing slurries are generally prepared at ground
|l evel and¥©9%448dmed to the point of application, where tE&J/E50800786
spray-applied onto the substrate. Oten, the point of application
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used for spray-applicdtion of fireproofing conpositions through hoses
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whi ch coweatinggnixesimusthadhiese taithg substratesbath intthe slwaled statei ands ity det er
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and ofsherwRithi doubd YesiLin ¥R TormAE6H Df cPacks m&ﬂdcsieeﬁﬁslgﬁ ddter from WAt er at
the end of an appli catlondlob, to ensure that the sprayable 20 conposition

does not theirsulativerpguetof the dry codtingien and plug up the
Typically, the spray equipment, which includes the mixer, pump,

hoses, nozzle, and other ancillary equipment, needs to be pumped clean with

water at the end of an application job, to ensure that the sprayable

20 composition does not have the opportunity to harden and plug up the

equipment overnight. Thus, at the end of every work day, the applicators

needed to take time to empty and clean their equipment. Moreover, the

unused slurry, which is pumped out of the mixer and hoses, also becomes an

environmental concern. Thus, current fireproofing formulations lead to the

25 loss of production time and creation of waste. Current pumpable fireproofing

slurries incorporate a protein-based material (e.g., horse hooves), in amounts

of 0.2-.25% based on weight of binder in the composition, which retards the
setting of the slurry for approximately four to twelve hours.

Until the present invention, however, it has not been taught or

30 suggested in the fireproofing industry to achieve a gypsum-based

fireproofing composition for spray-application which is capable of delayed
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equi pnent overnight. Thus, at the end of every work day, the applicators
needed t owbalgasdssne to enpty and cl ean their equi pment. I\/bf,gf)ﬁ% ndzBe
unused slurry, which is punped out of the m xer and hoses, also %ecomes- an.
envi ronnmental concern. Thus, current fireproofing formulations lead to the
25 | oss setting éstuatileast MiHoursaddaieas 7206 Bbuyastin px@déﬂﬁﬂ%eﬂé??ﬂ%ﬁe
fireproofing slurries incorporate a protein-based material (e.g.,
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gypsum base roo
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15 - Summary of the Invention

In surmounting the disadvantages of the prior art, the present
invention provides an improved gypsum-based fireproofing composition
which is capable, when combined with water to form a sprayable slurry, of
maintaining its fluidity in conventional spray equipment overnight (or the

20 weekend), and nevertheless maintaining spray-applicability (as described in
the background above) when used with an injected set accelerator on a
subsequent day. Thus, this invention pertains to fireproofing compositions
and methods involving “delayed-set” capabilities during spray application

operations.

25 An exemplary fireproofing composition of the present invention
comprises a gypsum-based binder; at least one lightweight aggregate having
a bulk density of 0.4-10 pounds per cubic foot (6.4-160 kg/cubic meter); and
further comprising (a) a synthetic set retarding agent selected from a
hydroxycarboxylic acid or a salt or derivative thereof, a polycarboxylic acid or
30 asalt or derivative thereof, or a phosphoric acid or salt or derivative thereof;

or (b) a proteinaceous set retarding agent in the amount of at least 0.4%, and
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15 Summary of the Invention I n
sur mount i NG 1%¥8% sadvant ages of the prior art, the presentPCT/US00/0pZBENt i on
provi des an inproved gypsum based fireproofing conposition which is

bl e, ' ' i f, bl f
may nta i SSF pEERRKIGEn the a0 4.9 Sl [ S SRR B ST PiRE (or ¢ ne
20 weekeonthe dnewessterdfitotad binderiintthe fidlsrodbfha YodpRkitioAl{B51150°H) as

described in t he background above) when used with an injected set
accel er at or onAspreferred gpisxetarsding @ggnt @mprisestgosium polyaaylaterwhichs t o

B OO B BRI e iRl e SLNSER SR o o,
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Gor | vat | vaSIER A the Bindi% chfidnéfi ishiieTmopr iy RMBAIRN.C, 0’ Sgent T ¢ he

amount of at | Aasexéingbiry andthod for retarding the setting of a gypsum-based - 4-
more pr efferabl y.in the range of 0.4-7. 5% (and nost preferably 0.5-5.0%,

based!?  firepRopfing fompRsieaR empeisss infosRerating ke thereasmpesition at

conposi ti : ' F): ' r r t ol in ent
conpri sesﬁg%t(l umﬁggf‘%g%i‘%?g ga%}ll%@lg aeﬂ‘ﬁ?( oéeeqrr\gﬂg 06(9? ‘iy‘g‘éﬁﬁ"?‘é‘%gcﬁea when
pl aced i ntubit FeotdGdetifskeg/ cubiymeeat) andaaset réthrdifg bientd dongpiaag! (@pa
conposition q(:‘us_ual |y supplied in powder form having binder and
aggr egat eynthetic setaetardingngent selactedifroat  hydppetcarkaxylic asisionansalt

| I 2 S, 4k ' .aft . . 254..5%Db d | d
i ot 0101 fetfatkEthertbo eBRAPo i Yid SR Nl R genmAbIERRta ol 8 1 O

An exepl phosphRiritodcitiobr rsaltabdi detivdtives tdreo® dif () Sypowihhasad set

retarding agent in the amount of at least 0.4%, and more preferably in the

range of 0.4-7.5% (and most éreferably 0.4-4.0%), based on the dry weight of

total binder in the fireproofing composition (for typical fireproofing spray-
application temperatures in the range of 35-150°F).

20 The novelty and inventiveness of the present invention can be shown
in that the particularly described set retarding agents may be used in
conventional gypsum-based fireproofing compositions using conventional
spray equipment and processes as described, for example, in US Patents
4,904,503; 4,934,596; or 5,520,332, which are incorporated by reference herein.

25 An exemplary fireproofing method comprises (a) spray applying
through a mixer and hose a first gypsum-based fireproofing composition
comprising a proteinaceous set retarding agent wherein this set retarding
agent is used in an amount well below 0.4% based on dry weight of binder
component; and (b) subsequently introducing into the same mixer and same

30 hose a second gypsum-based fireproofing composition comprising (a) a

synthetic set retarding agent selected from a hydroxycarboxylic acid or a salt

-3-



lo fireproofing conposition, conprises incorporating into the conposition

at lveasb/sdase | 1 ght wei ght aggregate having a bul k denspdiyusdorddrss- 10. O
pounds per cubic foot (6.4-160 kg/cubic nmeter) and a set retardi ng
agent conprising: (a) a synthetic set retarding agent selected froma

hydr oxy c @t kiexiviativeahérdofira polyadrboxylic acid otevsalteds derivdtivieahibreod, or a
pol ycarboxylic acid or a salt or derivative the&gof, or a 15 phosphoric
aci d or Phospherigaadd 0y saltioredetivative theseof gr dbbia peeiginacsews set

retardin | Il?er@‘tﬂ R oy r ly in the
range of gség&{#gﬁ%;(‘ g% nos B%xr‘g{’fe@%g f%g&gpiég%ﬁ%@aggﬁ@ ?%gag)?ly wei ght
of tthé dry breiglet of Bint&einf theepfrpekititgh. conposi tion (for typi cal
fireproofing spray- application tenperatures in the range of
35-15Q0F). 20 9 pBRYEhdskd AR pr BB | 6RRSHit e %ﬁ;@t

inventgi on canTl:l)‘g gehcc())\fx‘ngl %?p I n that tﬁé par iccul ar | y&gectsagr(i)‘g%_ set.

r et ar di ngoatEnta colorah digsdor pigment toeneblei theadbpemafrrute distingnudshr epr oof i ng
conposi tigns usjng conventi onal . Spray egqui pnen nd processes as
descr i bedisually” bsieanethe twodiregrasfing contpogitings, %é;&ﬂ,%?wm%r

5, 520, 33 | ' LRQT. r ; ' o g An
exenpl ar &/h ?!}M?%I%P%g? %%&Fﬁgﬁg’ﬂgﬁiﬁhﬁﬁmﬁigﬁﬁw }%gly fills tl.tehr ough a
m xer angphos equiphherttsogiiptsit medidd ébert be safe @0 shugdowneertightior over

conprising a proteinaceous set retarding agent wherein this set retarding
agent19j s the ateekand as the Gate Way bep &g subsequsat day.dhe dpprater g3 them bi nder

conponent, g Y, LNt i ' ] d sanme 30
nose a sdeui sbidy:SHpAGaTante ol hRHA BPaccRiePalcl PO BhaSHaR,

Sylnt het i geséit toaharfishfregosfing ebagiosttidn (aving kelverxieoalr m>ﬁ.‘i:airdir%gi dor a
sal t - 5- or derivative
t her eof , agepbt y danthstyfepturgs ppdrdvantages ofrthgdnvention are Heraied iy a
phosphor i | r.salt or derivative thereof; or (b) a proteinaceous set
retardi ng‘feééighgreﬁrﬁﬁ?%é anount of 0.4-7.5% (nore preferably 0.44.0% based
on the dry weight of binder in the conposition.

Detailed Description of Exemplary Embodiments

Unless otherwise indicated, all percentages and proportions ‘given
herein are by weight, based on the total weight solids in the dry (powder) mix
which is used to prepare the fireproofing slurry. The invention therefore

20 pertains to the composition when it is in dry powder form (to which water
can be added to provide the slurry) as well as to the slurry form which is
obtained by adding water at the application site (to obtain a slurry which is
effectively pumpable and spray-applicable in the manner of hydratable
gypsum-based fireproofing).

25 As used herein, the term “gypsum-based fireproofing composition”
means a composition (either in dry or slurry form) which comprises gypsum
as the primary binder (e.g., comprising at least 51% by weight, and more
preferably at least 80% by weight, of the binder component or constituent in
the total fireproofing composition), and which, in slurry form, can be spray-

30 applied through pumps, hoses, and nozzle using conventional spray-
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5 The second gypsum based fireproofing conposition can optionally
contai n ¥QCW48Ent, dye, or: pignent to enabl e the operat orP&EU0DOT8¢guI sh
visually between the two fireproofing conpositions, and the operator can

t her ef |y LL tely fills th
e T R e R el A R
over 10 behin orgmitpiihrabto provids nsubtiveeprofictions gatrest fiea ind digat, tTie oper at or

can then resung sprtgﬁ-appl i cation usjing an injected set accel erator,
'/
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(havi ng r I r ' g r at nd
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Det ai § edbD@ﬁl%rdrF%éﬁﬂ of Exenpl ary Enbodi nents Unl ess ot herw se

i ndi cated, all percentages and proportions given herein are by weight,
based on the Byt the dernyhigypsums is meant beth ppnwydratedi and hydmatddch is used

e conaET o R BB By A ey Ao LAl S (215
added to~pr@¢hff this Shetudés PRstes! bf %risogdélﬁhﬁdﬁﬁédf) hoT PredbihiClfor S

obt ai ned by adding water at the application site (to’obtaln a slurry which
is ekample irelthe grpabl priendoswatey - adslitionaéd wellnas ggpsmmnger sxf

o7 i g et BUASRET 0 PaoeY nbot BIREIE T o “EYRBARY Ase TINR | on

ei ther | s Ggliur ' gt u !%r':drta rimar
E)i nder (g%ggyﬁrﬁﬁi%imﬁmtggb%%%y vvel&gﬁats?%ggdmmﬁgléy %?e? erabl§

at | east c8kparhysulfateghThe ghrasec” gy pain-basebbirelet (ar binales icotnpemient);t t he
total fireproofing conposition),. and which, in slurry form can be spray-
30 appl 84 Tefrdaghe frinbRindabysrd, sual as gYPIUMIBIXAG W THACT BMSMNEDr ay -

e of Portland Cement (e.g., more gypsum than cement or other binder).

15 In exemplary gypsum-based fireproofing compositions of the present
invention, therefore, the total amount of the binder component used may be
in the range of 25-95% based on dry total weight of solids in the composition,
more preferably at least 30-90% by weight, and most preferably at least 60-
85% by weight of total solids in the composition.

20 The present invention derives from the surprising discovery that a set
retarder, which can comprise either (a) a synthetic set retarding agent selected
from a hydroxycarboxylic acid or a salt or derivative thereof, a polycarboxylic
acid or a salt-or derivative thereof, or a phosphoric acid or salt or derivative
thereof; or (b) a proteinaceous set retarding agent in the amount of 0.4-7.5%

25 based on the dry weight of total binder in the composition, can be successfully
used in gypsum-based fireproofing compositions to delay setting for at least
twenty four hours (e.g., overnight) or over 72-96 hours (e.g.; weekend). This
fireproofing composition is spray-applied with a conventional set accelerator
such as aluminum sulfate (injected into the hose or nozzle) on a subsequent

30 day, and nevertheless retains effectiveness as spray-applicable fireproofing.
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application equi pment onto a nmetal structural nenber or substrate (e.g.,

st eel woe@msas panel) and to provide insulative protectp@pudsaongt fire
and heat. The protection of the netal structural nenber Is usually-

mani f est ed under hi gh heat conditions by a substantial decrease in the
t endency of t Reefamedlset gefardingcageants of the nvention may be iByadidiertsaitm " gypsund

i's meant .both non-hydy.ated and dr ated Pl aster of Paris,and
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bi nder) . tekhperatures of 136°-2867H) |pzeferablpstithe agfstint of O1L0S%i biged @b t | ons of
t he present i nvention, therefore, the total anpunt of the binder

conponendryiseeightyofpbinder inj the fiseproefimgotormposiionbasetf eamputed: st al wei ght

f solids in th . oref er abl 0-9Q% b
vei gnt . BREFeRIE B ERArale b squtPsgion. Tn hEmbyt ok BRL 5 208 a1 " sol 1 ds
in the Comashldi@ably?h.2-1.0%. For PhoBpRSEM aciddVt A isaR, SESH US Sofifdp t he

surprising discovery that a set retarder, which can conprise either
(a) a sypohatticsphate, tbe sprferrech gamourts| may ok roughlfr ovice thatiiodxthear boxyl i ¢

o1 dor! vRPRETYIA cgce ghe spphitionarie” abs ety arive e aidae” 57

thereof ; ;Qhrddd}. @ pProtei naceous set retarding agent in the anmount of
0.4-7.5% 25 based on the dry weight of total binder in the conposition,
can be succesif other exemplageembodiyyesisrofithe dnveritioap theofrivegtarshayei t i ons to
over ni gqt}t) or over
S

RGN ITR N RN PN CTATER G R T )
B % PPl 2 ARG Bl 8 SR oo gan ki 1
never t heldebyeddbai peineaf least 2ehess asmepe. aVhapriteinabdonsfset egandihgng.
agents should be used in the amount of 0.4-7.5%, more preferably 0.4-4.0%,
based on dry weight of the binder in the fireproofing composition.
20 The present inventors had privately surmised that increased amounts
of protein-based set retarding agent could be incorporated into gypsum-based
fireproofing, but it was not until running laboratory testing on proteinaceous
set retarding agents at high dosage levels that they appreciated the novelty of
this approach. While one might think that delayed set retardation might be a
25  natural consequence of adding a set retarder, the present inventors have
confirmed that this would not be obvious in itself or even obvious to try in the
context of spray-applied gypsum-based fireproofing, because there are
numerous requirements for maintaining the effectiveness of a spray-
applicable fireproofing composition. The composition needs to be mixed,

30 pumped through long, narrow hoses using conventional fireproofing

application equipment sometimes up 30 stories or more, and then injected
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-7- Preferred set retarding agents of the invention may

be i n aciwomo/gssst form such as sodi um pol yacrylic acirtT(usschime
slurry) or polyacrylate (in salt formin the powder); potassium
pol yacrylic acid or polyacrylate, and sodi um _phosphoric acid or

(pol y) ph¥spmatset aregleraéon roamer alethe peing of applicatdéerayi Dhus,3he pgesent| ui dity
f t | east . . ' i i | t
(such. as T¥nears MR uRNP beued O ife PO BCE hadielS hith AR RS o,

t enper at ydeantige360-atoliagr staining edred aldor Whehheorapated t6fthe. dse 280 based on
t he dry weight of binder in the fi regroofi ng conposition, or, if

conput ed paoteinacepus sehretgedess bubrealized| thay the, achievemant of delayediset t he

amount of 1-1.5%.,.and ,10 I ef er,abl R %_ For..phosphoric acids
or a Sal t(th?ﬁBﬁ é’é&éﬁ&fﬁ#onggﬁ Vg%ﬁr)&‘d?gé%%éﬁ%g“aﬁé"%?@é‘%%ﬂﬂ’@ @FF%.‘HH S may be
roughly tfifé?ﬁ)dfﬁ@aﬂ@véﬁ%th ?rotéﬂa!@cﬁfs)’éeﬂ'&afdiﬂg%gbﬁ@. pol yphosphate are

| ess effective as del ayed-se retarders. In other exenplary

embodi ment s ofFortbei yearboxylic acide polycarbegdiclacid,aand phosphosic ngl y

di scovered. $ hat by douhling or..eyen trinpl.ing the, atmoun f

pr ot ei na@Fﬁiy%ﬁéFﬁfﬁaﬁ@rﬂ[W@' %‘ﬁﬁrﬁﬁe‘gfmf' OQ@Béfﬁﬁebé@géf worlhbe ti on can
be detrysd i aget NS igpaceous set
retarding g%%&sgh%%{ebée&ﬁoé??ﬁ%'?ﬁgétg?%eunt o¥ “g‘;\gd%%}f fangre

pr ef anablgypSush-Base¥ fireproofing ¢hhatds tdrbe mbiegh puaipddyanti injleted withhe

fireproofing conposijiion. 20 . .. The present inventors had privately
sur nm sed Sehageelesgtozr ugmegspsan@pplicationss or ot ei n- based set retardi ng agent

coul d be i nconer alaged ANNISHE WaHhere are hhRRSQP tdreriblits ifhy WS NO!

until running lTabbratory testing on protelnaceous I ng agents
at hi gh coafigmihgwvhblas 4 hetrtithlay sstpretatderethat htwoeks®| ty mhintain théi s
approach. Wi le one m ght think th?t del ayed set retardation mght be a 2S

nat ural cffesEverass ofor SRFuRybasesk fireprogfing compesiipps sweh pRVAhERe s have

cont T il B RSBy 09 Sl SYERRPEA S (1
there ar eddition of the set retarder must not defeat the ability of the composition to
entrain air and to maintain tiny air voids in the slurry in a stable manner (else
it would not be pumpable in conventional fireproofing spray equipment); (3)
the composition containing the set retarder must not exhibit segregation or
20 swelling when left in hoses that are vertically disposed 5-30 stories or more;
(4) the ability of the composition to be “woken up” or, in other words, capable
of hanging on substrate surfaces (e.g., steel beams and panels) when injected
during spray-application with convention set accelerators; and (5) the
composition still allows foaming to occur (which enhances thermal insulative
25  properties of the resultant fireproofing coating).

If segregation-occurs, the segregated solids would tend to clog the hose
and spray nozzle. If swelling (or expansion) of the mix composition occurred,
there could also be clogging and, in the case wherein the density of the
composition was decreased, the composition might be too “fluffy” to be

30 pumped efficiently when in the slurry state.



nunerous requirenents for maintaining the effectiveness of a spray-

appl i cablyeofbsss 0of i ng conposi tion. The conpositjon need L xed, 30
punped t hrough | ong, narrow hoses using conventional fi rZ%é@B?"ﬁ'ﬁ“g]’gg .
application equi pment sonetinmes up 30 stories or nore, and then injected

-8- It isito lbesotmetvert thak somieaonmnercially &tailable @Absim PuchiR! i cat i on.
Thus, the, present an ntors had initjal Ig focused on the synthetic set
r et ar der B1AS{TS OF Fpeca Flérs) may RAYSt 3 Jaingpabamoynh fusiallymugh dess odor when

conpar ed : ' tarder . but, real ized that

t he achi gj\i/aglrr%%t% géﬁgg{’%ﬁ gis?t(ra?} gﬁ\'a?gg& ‘ﬁ%ﬁj%ﬁ #’ ﬁflﬁd’l#ggﬁﬂﬁ'ppmﬁ Pk flas i ndeed

novel angroteirmicows sei rétardgy@erived froi LARMAObYPEOERICES) q}i@&g&i@d :

pr ot ei naceous set ret ardld_n{g agents. or the hydroxycarboxylic
o

aci d, 3 pofysingraapnfacture; dHowieyen Hbisptopunt of preteindceqyseset eetarddraisder s as
well, th nt_.i.nv or jeve,that it uld b difficult to nake
a routi ngogé\?%%f%ntooﬁaé%ttﬁ? leg’g %F&Pg %5?“%%?‘8“3&% %ﬁlbqurp(pr WOFsum based

fi repr ooFongutpédesict the presefit 1RventibHHRE terdl pidtbipat&shisWet Betdrding SOt
accel erator during spray- ap&:rl cati on. The present | nv%nt ors find

t hat t hepgentr shallmsean and agter te ecnmspésition havingnat leastrf-93%tantmakar t i cul ar
t he ef fectiveness of a

t t d t hat. " ks", .t I nt ai,. .
;5 pSlrJ(rang gsge(r(jl Eﬁﬁ%’&c\éﬁﬁrﬁéﬂ@%ﬁﬁ%q?ga | er matgyial or otherigdditives)s i r epr oof i ng

conpggi tion ng S iAo A@ph : Welalipy

addi tion of thgérgggryeﬁgel%rgéﬁﬁ%st r%fﬁ%gfgegtpqﬁge&ggﬁti ?‘3%@3% h&elggorrposi tion
to eontain ather radakitivesoandhingredients previously kndemi in thearsleyt.fairi n a

stabl e manner .(el se o 1 vvokll d.not cf)e ﬁunpabl e in_conventional
fireprooffh agert§ufibrus raterials, and aggregatssaterials sodong @5 thag t he set
retarderg oy (o] -ToF= 108 syelllngwhens | ef& in hoses
that are v rtiof:lggl %ﬁgl&s?%%%%g E5)?3%;61"3'?&(%)“ %sg%rm my)g‘rael;kdt et ) thxghgbi lity of
t he conpodppsitionamby flimhkeincipde bydraulicabhrentsaidisas Pa@lahieement Of

hangi. n n bstrate surfaces (e.q., steel beans and panels) when injected
9 15 9 E)WhlsCH 1Ss genera?ly a n&xtug'e cgf lime, alumina, silica, arrl)d iron)oxide), :

aluminous cement, or other non-gypsum cements, without detracting from ™
the invention, so long as it is possible to use an injected set accelerator ‘to
resume spray-application of the carboxylic-acid-containing gypsum-based
fireproofing composition of the present invention.

20 A preferred exemplary composition of the present invention comprises
a gypsum binder, at least one lightweight aggregate, an air entraining agent,
and a fibrous component.

The term “lightweight aggregate” as used herein means materials
having a bulk density of 0.4-10.0 pounds per cubic foot (Ibs/ft?) or (6.4-160

25 kg/cubic meter), and this would include expanded vermiculite, expanded
perlite, expanded clay prills, glass beads, mineral wool, shredded paper (such
as newspaper), shredded expanded polystyrene, or a mixture thereof. The
term “lightweight” is also used to distinguish the aggregates contemplated
for use in the present invention herein from fine aggregates (e.g., sand) or

30  coarse aggregates (e.g., gravel, stone) as used in the concrete arts (e.g., ready-

mix concrete). Although the amount of lightweight aggregate can vary

-10-



during s - ication with convention set accelerators; and (5) the
3 M avaRnR; ' PRty dorss

conposi tion st allows foam ng to occur (which enhances

insulative 25 properties of the resultant fireproofing coating).

I f segr egatHinfwideQithits, ddiRna0es 8A3he deffily S6tH Lagiife hose
and spray nozzle. If SV\Ieé|l|ﬁi ngg%or expgnsiht)nﬁs of ﬁn&%t%%n%ggeﬁal&%n
occur r edpresent in fthe ecompasitical, smcbdesitesh phpsjcalnpkopertidsh ehec Hghtwéighei n t he

Tt 1 Eg BT PRt  ArLRROYGALAS fitle e 1% W {p 33 mach as O
-9- 80% wt. or more b%sted![oﬁ the %WQ@@%K@%&%@@&?&OW comercially available

gypsum (such as pl asters or-“stu ers) may have a m ni mal anopunt

(usuad |y nuchSheskled expdrited Polifyreneds arprefirgd lightwéipHehghieghle
gypsum based co,ngg& tio pr ot ei naceous set retar ger (derived

n) of a
from ani Regauss i basdesn g“ﬁé‘érﬁ?ohaY‘ébenﬁiCiMS%Hufiaﬁnmpﬁnnga@/er, this

anount o r LNaceo, r I &S not suffigient t.q delay the
setting 0 &tar?g%%%p%s#% %‘%Eafl()sr%rb%g_ﬁe()u Hredded riewspap R pﬁ%‘(‘gﬁ?é‘s of the
present exetapldrplightiveigtardpgregate ghatesial Whisk maE baudbd dlone or #§ENt " shal |
mean and refer to a conposition having at |east "35-95% ani mal - - based
protei n 2ontehthe tather dightweighy aggregatesamentiomedbaboveer Aagueferneds) . 10

e . A g o _ agde
cont 3 o BronsoSRRE o ReSR IR AR ditievef ubl BEhimbiboiet MC incthert e g
ai r pﬁé@bﬁameiﬂio%gﬁnaﬁdoéé&;rmsexaﬁgﬂé,i ial 85 BcheogIseoR 6¢ gg{l.,gr ials, so

| ong as the fireproofing effectiveness of the conpositio not
def eat edShu etiad, which ininvorporated fully bymrefecendertndreiie Andittenlsuttableent s such

oS Fon e RER i ey U iR 0 bl e Bttt N o Sy
cementss, iﬁ@o&p@mediﬁiuﬁ% r&frdriclerein, A BitdB1Y B)bbitf-bada HROS Rfing! ' ©

possible to use an i ted set accel erator
15 composition, which is sold in dry form and mixed with water on the

application site to obtain a sprayable slurry, is sold by Grace Construction -
Products, Cambridge, Massachusetts, under the tradename MK-6®.
'Exemplary compositions of the invention may further include air
entraining agents for the purpose of increasing thickness or yield. For
20  example, conventional air entraining agents include alpha olefin sulfonates or
sodium lauryl-sulfonates. The air entraining agents may optionally, though
preferably, be present in the fireproofing compositions of the invention in the
amount of 0.1 to 0.4 % dry wt based on total solids.
One advantage of the exemplary synthetic set retarding agents of the
25 present invention is that they can help gypsum-based fireproofing
compositions (when made into slurries) to obtain overnight “sleeping”
(maintain fluid state) capabilities with dosages that are appfoximately one-
fourth to one-third of that required by conventional proteinaceous set
retarders when used in amounts sufficient to delay the setting of the
30  fireproofing composition for an equal period of time. Also, the synthetic set

retarders can be used in situations where the spray-applied fireproofing will
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resunme spray-application of the carboxylic-acid-containing gypsum based

fireproofigdueesposi tion of the present invention. 20 pcT/Usbo/bu786 €r r ed
exenpl ary conposition of the present invention conprises a gypsum.

bi nder, at |east one |ightwei ght aggregate, an air entraining agent,
and a fibeodeftcaxposedht to viewing, beéFhese ethe " hydhxyeathuxyliggraegdit " as

used herein ans_nmaterials havi n byl k densjty of 0.4-10.0 pounds
per cubi E°1W66n§’°€‘VB§IaF’c )”Bf phes -qﬁ"oaﬁg g@?ﬁa(,sﬁ[:)ir%taﬁ‘éﬁr@rﬂ cefgasttps woul d

i ncl ude . culite ' lay prills,
gl ass beads, ?n&?f’g}sglﬂl\/\%@# gééﬁ?%%ﬁ%’rd? gggﬁédséﬁnpgés&e%g%%%r%gg) ,

shr eddedstakfing dwtienoingsiporated, into eomverttivral tdygiseni-baskde fireproofiigm

"l'ightweight" is also used to distinguish the aggregates conte at ed
for use fempRsitignssdnicontrasiwhan RERteinaceswsatiratardefgrarg atsed lpgt?\g. , sand)

or 30 cQay t oIS v | h gnecrete arts
(oo, rERpaeRIGHR D R R Flore BrEREIR 3 HAFF LD g B g

aggr egat gheCaidight/df binder in the composition, it would be Freferablé to coverlfle

within wide limts, depending on the density of 1he aggregate, other

mat er i al §reproofing eompositicn fe hidenthe idiscoloration. dAlspr ene phassineed tor operti es,
the |ight i ght . t t t of littl

tohut .t 699 & RRrpention el SRl e PRkl SRL R cr iy s R 8y BarRe of total
sol i ¢¢. agentinto or orﬁartﬁéﬁﬁﬂ:&&ﬁﬁg@@%}miﬁ/&wmr iSupbeRiRHS wall or1 ght wei ght

aggregat e because it has beéen found to have beneficial increases in
fir epr oobthey wsual barrier. and adhesion to the metal substrate. Shredded

Whi oh my be ddeqesBREh, meted” ST i’ ettt Orfepudt grongnaE.
aggr egat ﬁ&o?f%ﬁﬂ@%t@gggy?s%xﬁﬂ%fé@fiE@;%i‘ﬁéﬁngfdohﬁHsﬂfgr{, WriAEAE k! On whi ch

is believed to be“suita or use in esent 1nvention is
di scl oselbast one dightweight iagghégakaaadt optictiallyOtthep hdlitivey as descfibedet al .,

which is jncorporated fully . by reference herein. Another suitable
conpodi t?}l&?‘uv‘?'g %‘FZ‘H%&W#‘QJ&*&F@% reja agentdn aB@lW\‘?‘éntl\ﬁf}qqﬂl"?on et al.,
al so to delay the setting of the composition for at least 24 hours. Further steps

include injecting said composition during spray-application onto a substrate,

with é set accelerator, such as an alum set accelerator material as is known in

the fireproofing arts. The preferred set retarding agent for this use is sodium
20 polyacrylate, preferably used in an amount of about at least 0.1% based on

dry weight of binder in the fireproofing composition.

A further exemplary method of the present invention allows for the
operator to employ the above-described novel gypsum-based fireproofing
composition when it is desired to avoid having to empty (purge) and clean

25 (rinse) the spray equipment (e.g., pump, mixer, hoses, nozzle, etc.) on a job
requiring more than one day to complete. For example, the operator can
employ conventional spray application equipment and a conventional
gypsum-based fireproofing formulation (one having a proteinaceous set
retarding agent in the amount of 0.2-0.25% based on the dry weight of the

30 binder in the gypsum-based composition); and, at the end of the day,

substitute for the usual proteinaceous set retarder either (1) an increased

=12~



incorporated fully by reference herein. A suitable gypsum based
fireproof VRPU#4833conposition, which is sold in dry form an®CFU&s0awss h
wat er on the application site to obtain a sprayable slurry, is sold by

Grace Construction . Pr oduct s ri , JMassachusejts, under the

t radenar’rm:‘é‘é?fo proteinaceous ﬁiéﬁﬁrgggBé‘fn%gs ib??"dfwgnd'felg gof hipder imn may
further ithé!dsifipadition; or gz)taas;mtﬁeﬁ@%etétirah NpeRt 'R Llrd R CL €8S NY
t hi ckness or yield. For 2 exanpl e, conventioral "alr entral ning agents

i ncl ude diydinaxytaeboxylinadid vaaesalter derivativedhereof, apolyearbbiyliteicid or The ai r

traini . tional ly, thoygh . ferably, b t in th
{1t epr 0o ChRBERATOHErBot, oFé PhRBRoris acichof palt or derifagm theseolo. 1 1o 0. 4
Yo dryswt msﬁ}?gkﬁﬂpﬁ{eni@ahdﬁmn be snngg/ sh@ﬁo%v.aaﬂhaﬂ}% ﬁ{eptr&eﬁ?eégrp![ ﬁreg

synt hetic set ng agents of the present i nvention
can hel p cgmpmsitidrabe allbivedpiootlléapd in the mbepantithaed) witlesut Fedehhnt 0

slurries) tgq. obtain oyernight "sleeping” (maintain fluid state)

capabi | i &§ 'é(g“ gmffﬁrﬁm‘ig wpihe aP!@Yaﬁ%\gBmenﬁt @nythe mext day (orfMomday t o
one-thir t 2l equi y nv. l,apal _pr gt ei naceous, set retarders
when usegdl?é\ arbunts q‘gh%l%?lm ’ent?‘l tc??%gtgg £ %‘g g'éeﬂ iWB“S#‘aFﬁE Kpume

fi repr ootpplication ading iijetted s20 aéilératdi} of & HteproBng Ak oplibiRalfy Nt het i ¢
set retarders can be used in situations where the spray-appl“ed

fi r epP ooSWitghhack to the conventiogal firgproefipg sempositionefistep (Ihecause t he

hydr oxycar boxylic acid, pol ycar boxylic acid, and phosphoric acid based
set retarders,A coloramt, kyst ot pigmentt dae aptiorafilypbetisidarciteuirepsdofirgt ar di ng

agent, do not cause upnpl easgnt odors, or .Stai ning when incorporated into
convent i 83%%&5’5&&‘? &éﬁ?&'&?‘i@@ retarding 3geRt sméhat) ap epematerst ;. when

i . d.i f 0.4%
protel naggQuUgefet Vi Iéé‘i'i F{\Irﬁgﬁr s idrg%é@%lgs é%plgéeq %Efgomghflo nid

and above (nore pre east e welrg of bi nder
in the céomposlatioon,ini ttheomid lequipmémer gahd hoseoxrd hbgzle) arld r&my oof i ng
conposition to hide the discoloration. Al so, one may need to ~add a
convéht i SARFeqyEBily shus devarthe spiay sqwipmentovemnight prperhaps even averki ng 10
agent i niQe QecROf® the fireproofing conposition or cover it up behind a

wal | ot her visual barrier.

Thus, a further exemplary method of the invention comprises (1) spray

applying through a mixer and hose a first fireproofing composition having a
proteinaceous set retarding agent in an amount of 0.2-0.25% dry wt. (based on

20  the weight of gypsum in the composition) and a lightweight aggregate; and
(2) introducing into the same mixer and same hose a second gypsum-based
fireproofing composition (which differs from the first by) comprising a set
retarding agent comprising a hydroxycarboxylic acid, a polycarboxylic acid, a
phosphoric acid, or salt or derivative thereof, or a proteinaceous set retarder

25 in an amount of 0.4%-7.5% based on the dry weight of binder in the
composition; and at least one light-weight aggregate, preferably in the range

of 1-80%, by dry weight of the composition. Preferably, the set retarder in

step (2) comprises a derivative (e.g., salt) of an acrylic acid, such as sodium or
potassium polyacrylate. Another preferred set retarder for step (2) is sodium

30 polyphosphate. The spray equipment can then be shut down overnight or

over the weekend. On a subsequent day, the operator can then resume spray
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An exenpl ary nethod of the present invention conprises I ncor porating

into a sed fireproofing conposition, conprising st one
R BrmsmpiE”

| i ghtwe egate and optionally other additives as descri
above, a synthetic or proteinaceous set retarding agent in an anount

effecti \lga?rpucaﬁohqzsﬁeg a¥et AReReAtbl, MhcAlasAlEmGRAIA RGithte) ﬁg‘é&éd fitoltRast 24

hour s. t her steps I ncl ude i gi ecting said conposition during
spr ay- agpisecari opzgle: casa is utenveationally knownh aPreferably etier steoond such as an

| t,. | t terial I, Se K ' the fil. | ts.
The pr CIASEPERPENE PERBIIA D5on: RIS Falofsthans e Rrit FAPropEIg acr yi ai .
pref er allom goh,r\s&&la%rmya efdtor?OtHe %:;ra& %ﬁtﬁ pedeRPoREaRy defect udr y

wei ght of binder in the fireproofing conposition. rther
exenpl arwheetthedeadnd hempositiont hasnecempletely akplaced fthe firstecompositbigrer at or t o

enpl oy the_above-descgri bed ngvel, sum.based fireproqfing, ., conposition
when 1t IPsthecSTAY FAEPEWEEd e FiSETeRF SHPRICR IRy arhievatbusingsa (1 nse)

t he spr Sk P, t gl ¥ j ob
requiri ?%)lrmr g’ ﬁ@énor(oﬁﬁ cfég’p%iﬁ)ﬁ)ggrg:peﬁgpg.s %rgﬁgﬁag(r?rlzpfde%cf ﬁé&o%]g{rlgnggr. can

enpl oy cibay e sevonld Sppayofinp tompbsitiondusi corepietelsn fillad ¢he veirer amd -

gypsum based fireproofing fornul ati on (one having a proteinaceous set

r et ar di niiPsEGetn that thespagpanplieation equiPoyunt isa8dhen veshat off Willioght of the
30 P M9REr | lat MRe SURRHDLIBR °Fuf HRASK ' 4n0Bha AR ufl e&{}ﬁuﬁaﬁ ofag he day,
Itu retard er (1

subs e for theé usu prot ei naceous Se er el ) "an i ncreased

-12- exemplary colGRAlY d9é, drpigmienfcaviithid phtbhRicg#iing blue] shth Based on
wei ght of binder in t he mposition; or (2) a synthetic set retarding
X

co
agent sethat eweilable fiom ROMAGalasxdnea FolRiver, Massachwsetis.s Alternativeer i vat i ve
t her eof , | yecarhoxyhi C..aC] I Lt_qr _derivativ eof, or a
phosphorzil ?;og’%?%t 6?1 s%ﬁ{lerow%d%% ga TiR.\ﬁaITf ﬁ%\?@pfls. gv%&éao'}%éaosnﬁ r%fteglgéﬂl pnment can
then be FosPCYmpanies) o), ofWilnligstbh) ORI 00N the followiagnds) (¢rodape al | owed
to "sleep” in the mxer and hosegs) Wi t hout fear that
15 tollowing a weekend or holiday), the second fireproofing (slurry)

composition, which is “sleeping” in the mixer and hoses, can then be spray

applied (e.g., in combination with an injected set accelerator) into the slurry

composition in accordance with known methods (e.g., spray-application

methods as may be described in US Patents 4,904,503; 4,934,596; or 5,520,332,

20 incorporated by reference herein).

In further exemplary methods, the operator can revert to the first
fireproofing composition (used in step (a)), which is possibly less expensive
and has a faster setting characteristic, to minimize costs on the remaining
project. The use of the novel synthetic set retarding agent, comprising a

25 derivative of acrylic acid (with optional colorant, dye, or pigment), thus saves

labor and material costs while avoiding waste.

In still further exemplary compositions and methods of the invention,
the inventors contemplate that the delayed-set retarders of the invention,
comprising a hydroxycarboxylic acid, a polycarboxylic acid, a phosphoric

30 acid (or a salt or derivative thereof), or even 0.4-7.5% (based on dry weight

binder) of proteinaceous set retarder can be packaged with an optional dye,
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it will harden and plug up the spray equi pnent. On the next day (or Mnday
f ol | ow nwa deataszsekend), the operator can then i medi at el y BGIZUSID/00786
application (using injected set accelerator) of the fireproofing, and

optionally 10 swtch back to,the conventiqgnal fireproofing conposition of
step (1)¢Olorant, or pigmentcand, iHrodused ifp theygrpsurphasesd firsRIiNGe used in

the fire L3 hawd] -set Ll di ng
agent S0 UREPHERn st the PRRRLON e B I B A BAS BF SRS Sl e
r epl acedcélogarosirelbd paciedged in a aterbolublenor nohfweatsi-solable (e krafind hose

and nozzle) and can 15 consequentla/ shut down the spray equi prent
over ni ghpaper) sontaiper thatcapkg opened of glirgstly dhgown into the mixersprdt a

furth I . JTRt.N [ ' ' . : | yi
thr ougn Sk @PoYdR i B Rt BEe VAL BOWRERP (OB Bik pudPhd prte, P!
pr ot ei nageBER thficahVeddptined andepduried info MEGHNer B tHe applicd88A ik, Wt . (based
on 20 the weight of gypsumin the conposition) and a’lightwei ght

te: _ . o . h o g h
sacond gypsumihadty (Blrthe f ER e Rt B PR F IR T

first byfirepropfing dcognpositién can berseld inlipogrdeyefotmooomprisingga gypsum
hydr oxycar boxyl i ¢ aci d, Lyﬁarboxylic,acid, a phosphorjc acid, or

salt or BEdeyant lpask ong Eglr‘g‘?%ig haggrsigatetc R or sarerhagsy depg mithjan an

anoupt o Yol . D% [ i ' =

compab ¢ Pl atd@ IR O FIL A, Gl Bprbedf Roldriol Mg o7 1 (e

range  pigraént)-a8QP4rt bY adackuge gPstent wiheeein ahp deldyedset Detatdaraelgy, the set

retarder in t nprises a_derivative (e.g., salt) of an acrylic
i

2
aci d, suépdizen éBGis}’Oﬁeﬂgb}(ate): sod W Pelyphopphatelkran ke eroperdy idasedaader red set
tarder. . LS, i | h tg. T . i t
hen be fpadei e Bty tonl BRI SAIA fhe dPaRR iRl TN (081

t 22 oper shef déwh the 8prayesguiPmeAt @til a subsequent day.

15 Exemplary methods of the invention therefore comprise ‘spray

applying a conventional gypsum-based fireproofing composition, which
contains typical amounts (0.2-0.25% based on wt binder component) of a
proteinaceous set retarding agent; and thereafter introducing into this
composition a synthetic set retarding agent (e.g., sodium polyacrylate,
20 sodium polyphosphate) or a proteinaceous set retarding agent in an amount
of 0.4-4.0% based on weight of binder) in an amount sufficient to cause the

composition to resist hardening in the pump and spray equipment for at least
24 hours.

The following examples are set forth for illustrative purposes only and

25 not to limit the scope of the invention.

Example1
A comparative testing of a conventional fireproofing composition with

the novel composition of the present invention reveals superior performance

30 in the achievement of set retarding capabilities. A conventional fireproofing
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application using a set accelerator, such as alum numsulfate, injected

into the hose or nozzle, as is convent ionally known. Preferably, the
second WOMEEEoof i ng conposition has a different color PEEMSIORO7S6 [ st
fireproofing corrp05|t|on so that an operator of the spray equi pnent

can vi sual t ect the second c osit | on e repl aced
the fi rstcouﬁ?ﬂﬁetécfrt F%‘f‘i be mad nb3t [ @ﬁWR]Dﬁ #%%%g;p@?%ln oI oration
may be a%1?ﬁ€dsd1§is§‘g a? light w@gémr egtx@ suth ragg aﬁférddean@x%&t&e&nab' es

the operator to ascertaln Vi su that the second fireproofing
conmposi t |pmity$tﬂser@o(qbbat &@‘4?& by ewtelghé ahxair eatrdiner (man;setmvsmonbht t he

spray-application equ me e, shut off with that t he
Compus | RERGRg FURHEEA WL whakL sBEeddre Binaneh oS anafher light sy b ary

col or gnt, | h I

hat Svar B, (RGEVKOR By UHRS, ALY Rl el

Al t er nat ipreteinaceousa sebtemmlnr (ai::dut 0.2+ 25% byevelgh\eblﬁaaal 'IFdrIeNEﬁiple,& avai | abl e
from Ameri can

npanj es, | nc. W | m ngt Chio, On the
fol | ow ngoafgye'(caﬂmayatt@@mtem%us aetvt@eséﬁra 150?"%%68&6@95“ Natiengkcond
fireproofd ihur e tradenst 0 REH which is "sleeping” in the m xer
ﬂ%‘an t applleﬁed

and hoses, e spray (e.g., in conmbination with an
i nj ected set a@@ed:cﬂtdiﬁm@robﬁhgcbh@dsiﬁdﬂ yan made&ﬁfﬁl@tstd tieondlab@eor dance
wi th known net hods ée g., .Spray- appllcatlon hads as ma be
descriPbe®xreptubapspdig pplpmty in theygemayg of Gl %0%2dr563~2 a3

| ncor por %.ﬁ e1b1¥ s{lﬁ%t?tu?‘é}f Ferﬁé gh?pe nacg%us eet retPrdér?th'Tfnexghone errpl ary

met hods, e operator can rev proo i ng conposition

(used in step T FrstWhhd Betchd @6fipdsitidréSarecedthinsdpaately applied il a faster
setti ng characteristic, to mnimze costs on the renaini ng pI‘OJ ect.

The use &V n?éeth(hyeplasm ﬂ@tctqmpeampetmma mglxagéwhlchccambﬁ: @i paddiens

Soves™ | i, RS £ok BubH BB Pl oA i s TooRB ) - (s
stillsf urthBes oﬂ*&%@P&p‘}SﬁbxﬁﬁHﬁI_’,ﬁt}{rb@ﬁﬁaﬁaﬁk toRhRQRARCKYs thitk, Wt t he

inventors contenpl at'e that tHe del dyed-set retarders of the i nvention,

conpri si rag almyummwdfabmyt acceémwr @#o'ﬁglt@;{ﬂbdhmugh aceampressiaissphori ¢ 30
acid (or a salt, or derivajiive the ven 4z 7 5% { based on dry
wei ght pow?ﬁeﬁdgmayofno& é’F‘h%c"e ‘fb"‘thea?%tr detr ¢ E) 3‘8@5‘ with an

optional «d¥fparison of these sprayable flreproofmg composmons that‘ fift- second

composition having the sodium polyacrylate can remain fluid (e.g., “sleep”)
20  in the mixer and hoses for one to three days or more and yet be spray-applied
with injection of the aluminum sulfate and still have fireproofing
performance. On the other hand, the first composition having the
proteinaceous set retarder will harden in the mixer and hose, and would
otherwise need to be purged and rinsed from the spray equipment if the
25  spray equipment is to be shut down overnight.
Example 2
For present purposes, chemicals will not be considered useful delayed-
set retarding agents for gypsum-based fireproofing compositions if they do
not maintain a sufficiently fluid slurry (vicat of 12 or greater, See ASTM 472-
30 93) after at least 72 hours after being mixed with water to form the spray-
applicable slurry.

-16-



colorant, or pignment, and introduced into the gypsum based fireproofing
conposi t woooaasishe application site. Thus, the pol yacryl atecT/0s00/007881p! €,
and col orant can be packaged in a water-soluble or non-water-sol uble
(e.g., kraft aper) contai ner that can be opened or directly thrown
into the m xerTherfollowisg chemigal prampdnentsn were mmixed ointa standatd e 1 qui d

s ¢ ro crpRE S Rafomla FmposicBl SR ebla o AP AR S o ¢
embodi meph e (%B&?‘é&@té&[@i t9YPievEhDasAer evapo{dﬁogup{] gféla'ﬂ%tnc?émeéét' on can

be sold in powder form (conprising a gypsum r, east one

| i ght wei gh¢cess)gs delayediset mtarders (whizhtimih exteinded the delay dGettirgpandat el y -
packaged“ggl yed-set  retayder éWI t.h optional_ colorant, dye, .or .

pi gnedt) cﬁmm&tecbfmeggaé\ SRHIBE WY arbingd \caiventiopalisgt der
(e.g., ' Y. : [ [ ( ); n ‘properly
dosed an&ccelér%gﬂkynﬁ%g%%e%&lﬁ{ﬁ%{%ﬁ‘t E%K%t??wwgr%o mé lgg?n%%lgi %%&gheﬁﬁ% he

oper at or adesirtest éath chemivhli conPonent)chased Bh Buitarak diy widight of Shdsequent
day. 15 . Exenpl ary nmethods of the invention therefore conprise

spr ay fireppaefing remapesition is plsediotedpsum based fireproofing conposition,
whi ch contains typical anounts (0.2-0.25% based on wt bi nder
conponent) of a "~ proteinaceous set retarding agent; and thereafter
introducing into this conposition a synthetic set retardi ng agent
(e.g., sodium pol yacrylate, 20 sodi um pol yphosphate) or a proteinaceous
set retarding agent in an anount of 0.44.0% based on wei ght of binder)
in an anount sufficient to cause the conposition to resist hardening
in the punp and spray equi pnent for at |east 24 hours. The
foll ow ng exanples are set forth for illustrative purposes only and 25 not
tolimt the scope of the invention.
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Example 1 A conparative testing of a conventional fireproofing
conposi t| ' % the novel conposition of. the present, | |

reveal s g‘ﬁ%%"%“é performance 30 in the achi evenent of set"‘#@%’.ﬁ{ﬂ"ﬁg .
capabilities. A conventional fireproofing

- 15- conposition can be made by conbi ni ng gypsum (e.g., 25-95%
by total dry wei ght solids), a |ight weight aggregate such as shredded
expanded pol ystyrene (about 0. F4blelly wei ght), an air entrainer (nany

convent| onal foam ng jsurfactants w I1I wor k), ghredded ngwspaper as
anot her | CHEMICALei ght 5 ajcRslestshit o | Ambustit] Mol o, by |\Feamplt ) . &nd a set

r et ar de| Scdismpriyagilany a Yor ot ei ndE&Bus |F&® ret ar.dées (about | 0. 2-. 25% by

wei ght prrtdedeteder FOr exanpies a ogommyrci al Ty aJaesl abl e pf ot ei naceous set
retardelais | = WeiNat T Ol 5% GRS UNT U gE t1Te—tTHhdenanme REDTOP.
A seconf 'l)rmgproofi ng conpositionfcan ngde sim]l aH to the ope above lo

except %l_a.t_&if { doount of @ _1-2 0%dfy W based on
bi nder | EYaORPRENTEd for| ¥he prot@Placddi® set rétSrder jubt nentioned.
The fir pfodiumaciwbeeiatel conpo’t ti ons |4F%¥ egdch separafl&tsy appli ¢d and

eval uat pshdioi ppifaapatg t he osi t 1Ijosp% ntjo2@® m xer |¢whi ch cap be a paddl e,
ri bbon, ] o (TTE0%ET )|.s000n e puRa&d through 25-100 feet

. e oo

or 15 nbpg o fnse—appropgratety thpee-gegrters—tg three—nches thi ck,
I nj ect et : IWW sprayed t hrough
a conpr e¥gugppyaiate bover ed spray 10771 e | a stgel substrhte. It will be

obser ve(iSadim polymethesyiater | soNoof t he3&5%®pr 4?2 e firéproofing fonpositions

t hat t hgsgsapsigiaylate Cconpoie | on hgwhaxg t|lecosodi um|pol yacryl fpte can remain
fluid (€5ddumpopbpay ) 20 JNb [ e M| x60% arnadoeoses 1¢r one 1o | hree days or
nor e anfieyet S SRR RaR e Wz T gs ot —the—attupi num sul fate
and sti laddat?'p\c/ﬂ?mirl r'epr oof ijng

Sodium  polyacrylate/maleic | No 0.50% 70,000

acid copolymer

‘Polyacrylic acid No 0.50% 450,000

Polyacrylic acid No 0.50% 450,000

Gluconic acid No 20%

Styrene maleic anhydride No 20% .

Borax No 20%

Urea No 20%

Lignosulfonate No 1.0%

Carboxylated polyether No 1.0%

Malic acid No 20%

Tartaric acid No 2.0%

2-aminoterephthalic acid No 20%

Calcium phosphate monobasic | No 20%

Sodium EDTA No 2.0%

Sodium citrate No 10.0%

The foregoing data suggests that the inventive selection of set retarders
5 for delaying the set of gypsum-based fireproofing compositions for 72 hours

is not a matter of routine experimentation.
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per forma ,,n_the other hand, the first conposition having the

pr ot ei nac@&?ﬁ“gsé? retarder will harden in the nmixer and ho$&I/GH/0086 I d
ot herwi se need to be purged and rinsed fromthe spray equi prment if the 25
spray equi pnment is to be shut down overnight.

Exampl e 2 For present purposes, chemcals will not be considered
useful del ayed- set retardi nExafplesd for gypsum based fireproofing

conpositions if .th do not mpintgin a sufficiently fluid slurry
(vicat of 12 d¢ f@?@é’f test wesdoneryisinga fgptepfing eumpasitipa comprisingur s af t er

be \ \ il : | |
Plens T ETbsttht (2356 ik Aoldl BN ARRE Nreight agBRBAlERAISh W Wl | i
st andar d solids)gyamsdinwateed Conepnionalnget apadirg apfensdvéRs dddato 70[ err]F

in plastic sanple cups (which are sealed to prevent water evaporation),
and t hei demgnasaje the surpyising fach dhafetheye ds et a lisear curelatiohibetwben h

t ended 1 whj Lt ted f oapi d setti
ohen contiPRemartt 3ot AR ARt el “h heRTAp RS prad ot Whieh num
sul f ate) thegyps@inebased f‘n’@b&@finf@émwosiﬁ‘&a is set, AIFPEHRY, iPIwaBahibc/aged cal

r

conponent , based on the total y wei ght of the fireproofing
conposi t itb#, at higherconsenigations, some of the conventional set retarders were

10  extremely detrimental to the fireproofing composition. _
Conventionally known set retaraers included borax, sodium EDTA,
sodium citrate, and tartaric acid. Gluconic acid and malic acid were also
tested with this group of known gypsum retarding agents because these had
carboxylic acid groups.

15 At 2% (by wt of fireproofing composition), borax, a known set retarder
for gypsum, was not effective to delay the setting of the fireproofing
composition. At 10%, the borax did delay the setting of the composition, but
the volume of the fluid composition shrunk due to air instability. Also, a salt
film was formed on the surface of the composition during the drying of the

20 composition, and this would lead to poor appearance of the fireproofing
composition, dusting of the product, and decreased cohesive strength.

At 2%, sodium EDTA does not delay the set retardation of the gypsum
composition more than 24 hours. When this amount is increased to 10% by
wt of the composition, the composition nevertheless also set in less than 72

25 hours. The composition was obsérved to increase in volume, suggesting that
the increased amount of the set retarder created foam. This would not be
pumpable. Volume increases such as this could lead to burst hoses during
spray application.

Sodium citrate is also a known gypsum set retarder. When this was

30 used in the amount of 10% by weight of the composition, the composition set
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Table 1 CHEM CAL Del ay set Anount. Mol . W.

Foant set wo oo Um pol yacryl ake Yes- : pOTABI60678s 2, 100
Yes Protein retarder Yes 0. 5% .
Yes Acrylic acid/ mal ei c acid Yes 0. 5% 3, 000

Yes indessythan 72 hoews.y ab rsaltalayer opas glserformed durieg drying of the 0.25%
4,000 Yes Sodi um pol yphosphat e Yes 0. 50%
Yes SOMRASIENyacryl at e Yes 0.50%, 1, 200

Yes Sodi U ROl 81 kn ugfPet retarder which 000

Yes Pol yaz@ry I C acll own gyps ek Fetarder WIS éghéted in %l 000

Yes S&ﬁ:enmlpde}ameplaitexpansmn of thé\loomposmon whenCthst.%t retardéb, 000

Sodi t hac te 0, 50% 000 Sodi um
p8| ;gmr Sgg%/sggsecf‘ %‘i‘ by\wyeight. |\Pl'\e compgsitigy, set in g.§og ther 7%%\0@;5

pol yacryl 0 _
pol yacr ylaggt eﬁlemf)g.ls%'ate&o%e air voids W‘b“ gég}?ﬁ d decrée&s%gbeo%emgg is§% gg}g{g} ymer
Sodi um  ofphe figeprobfihg/ nal eic  No O 50% 70, 000 add

copol yrner Pol yaczylic acid 0. 50%
450, 000 Pdiepting Wit daap qusing gluconic aCIdI\UIuch is 2 known geggn set 450, 000

I
G e ¢ 8l The sample ato Yo tess gy 721800, andlhARE RIS

2.0%10 Jdagfosition which expanded in volume Nead Iar§e air voids,ZafitVthad a salt
Li gnosul fonat e No Car boxyl at ed

pol yet hedayer. No 1.0% Mal i c aC| d No
2. % Tart ar,i ¢ ad . 2. 0% ‘e
2 o not o1 ophaHafic 848 wap observeg to cause thE gypsusn SieproofifE REMARSIN phat o

monobasi Go sef\d less than 72 hourd aBd’lso caused the composition to shrink. The air
became unstable and collapsed. This would not give rise to a pumpable

15  fireproofing composition.

Therefore, the foregoing set retarders demonstrated that it would not
be obvious to modifying gypsum fireproofing compositions to achieve a
delayed-set characteristic, while maintaining desirable fireproofing
properties, simply by interchanging and/or modifying the set retarders.

20 In contrast, the use of sodium polyacrylate in the amount of about
0.25% by weight of the binder and the use of a proteinaceous set retarder in
the amount of 1% by weight of the binder did not cause the fireproofing
composition to expand or shrink, and demonstrated the ability to postpone
setting until after 72 hours; and, further, they did not cause large air voids or

25 salt layers (visible as a whitish film) on the fireproofing composition.
Accordingly, an exemplary feature of inventive fireproofing compositions of
the invention having delayed-set retarders is that they provide fireproofing
effectiveness without swelling or shrinking in volume and without formation
of a salt layer or whitish layer.

30
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Sodiun1E No 2. 0% Sodiumcitrate
de‘umusieb 0% ' The f or egoi ng dat a sEgHEE0L00786at t he

|nvent|ve sel ection of set retarders for delaying the set of

gypsum based fi\f gBid %tghga,s%agasﬁ'ahdomfﬂ Werl PibFided for ilidstitve® ™ 1"

of routine experine

- 18- purposes and not intended to limit the scope of the inven#3R 8P tRirded, A
further test was done, using a fireproofing conposition conprising
gypsum (25-90 wt% total solids), light weight aggregates (1-50 wt% total 5

solids), and water. Conventional set retarding agents were used to
denonstrate the surprising fact that there is not a linear correlation

bet ween t he amount of set retarding agent used and the duration of
time before which t he gypsum based fireproofing conposition is set. In
fact, it was discovered that at higher concentrations, sone of the

conventional set retarders were 10 extrenely detrinental to the
fireproofing conposition.
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Conventional ly known set retarders included borax, sodium EDTA, sodi um

citrate, wieb/daggst ari c acid. ' cid and mal i.c acid WefreusthB67s6
tested with this gromﬁ‘ m “““mﬁ] retardi ng agents because these had
pSE L W

carboxylic acid grou s At 2% (by wt of fireproofing
conposition), borax, a known set retarder for gypsum was not

ef fecti v%ol delay the setting of the fireproofing conposition. At
10% the "Hof"#™di d del ay the setting of the conposition, but t he

volume of theq fl uiadsfeFBOfhG topobitionte igiﬁ%.aeigy'ﬁﬁhaiakédbmdeﬁ so, a
salt filmwas fornmed on"the surface of the c osition during the
dryi ng oft lcast Gfe lightweight aggregatechaving avimuk dlensityl of 0.4stbpefipdetalance of
the fireprqofin c osi tion, dusti of e. praoduct,..and decreased
coness vekg( pubig ipeter); and Rarier qomapfisi (A7 A BiOvACHBE TG 255Kne oo
retar dat sage@l b &Y R5EBxycarbox§iEORAA | B of NikhivativROltfeeof/lien LhI S
anount i s I ncreased to’ 10% by wt of the conposition, the conposition
never t helpebgasboxylicaicid or 4 ealt ot derividve therbof, bs a pivaphorip asiidt ormaltwas

observed to increase in volume, suggesting that the increased anount
of the seF deEvaiite therPal OB Y RF S RFOURSSH aetapdingagent in heAmaeMRt Vol ure

| ncreasege 3UeNAP4% Haled gggﬁe h%@eﬁ%ﬁéﬁf .rtﬁ‘lr\d%}ggeige E%Rﬁgiﬁon. spray

appl i cation. um<citr IS a gypsum set retarder.

uhen i s vas 30 neafphdifor B ikisR'1 SAAEN KEROI 2larkil SREROSTU O

in less }:Bﬂ{prys%s ROproteinAcedab Iset AtRFderaR tRe 2endiRItBID.4M7.5% whsy¥d om Oof the
conposi tion. Tartaric acid is a known gypsum set retarder which
r esul t ed dry weight of kinderingiajd dempositional expansi on of the conposition when
this set retarder 5 was used at 10% by wei ght. The conposition set in |ess
than 72 hours3. andThe composition of claim 2 wherein said proteinaceous set

retarding agent comprises at least 1.0% - 3.0% based on the weight of gypsum

15 insaid composition.

4. The composition of claim 1 wherein said set retarding agent
comprises a synthetic set retarding agent selected from a hydroxycarboxylic
acid or a salt or derivative thereof, a polycarboxylic acid or a salt or derivative

thereof, or a phosphoric acid or salt or derivative thereof.

20 5. The composition of claim 4 wherein said set retarding agent
comprises a synthetic retarding agent in an amount of at least 0.05% dry

weight of binder in said gypsum-based fireproofing composition.

6. The composition of claim 4 wherein said set retarding agent has

an average molecular weight not exceeding 15,000.

25 7. The composition of claim 1 wherein said set retarding agent is
sodium polyacrylate.
8. The composition of claim 1 wherein said set retarding agentisa

phosphoric acid or salt or derivative thereof.
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al so denonstrated large air vo” I mecrease t he cohesive
strengt h WO 00/g4833 he fireproofi w“j\mllﬂlljmlj |H* sting was dBOE/USEs/OES6

gl uconic acid which is a known cement set retarder. The Sﬂ.ﬁ'p| e aldsg set
in less than ¢2 hows, and resulted.in,a J 0 . conposjtion,which expanded in
Vol une. had 1 81 o APE oBTHReteaH ot Rlesis Supgrein” SH ek rerRuify agent i g |
acid Wasscgmggﬁgggpt}@spp‘y@e the gypsum fireproofing conposition to set
in less than 72 hours and al so caused the conposition to shrink. The air

becane unstabkg. angyobhgRsftbn LRIHOY WP, hd RghhiBghReAUIRA0! © 1°

fireproofing conposition. erefore, retarders
denonst r stpesértdh the amound ofi 3480% drypevedgivi afiselitlo inth@d dompgitgornsum
fireproofing conpositions to achieve a del ayed-set characteristic,

whi | es mai nt ai 11.ng e cbAtPoRitior! GfxlaeH 1 Meherein i@BEIdabESne BRIV ighY
i nt erchangi ng and/or nodifying the set retarders. 20 I n"©contrast,
t he use aggregdteenpprisesexp di vermiculitep exparudedaperlite, expanded® skayby wei ght

of the binder and .the use of ,a proteinacepus set rejarder in t he
anount oP™19 Sgasﬁel?e@ﬁf' grngeral ‘Hgﬂgéﬁ“ﬁ‘?‘ge‘ﬁcﬁapé’éug’é SE‘WélddleFir epastedng
conposi tbg&s}ﬁeﬁgpand or shrink, and denonstrated the ability to postpone
setting until” after 72 hours; and, further, they did not cause large air

voi ds or 25 | t e Ladbl e ca 4t i [ .QN fireproofing
conposi tion. 2 Xic:%orE é?%é%@oga%fe%%mgly ?gg{eﬁ}]} g;ada f’h\k/@ﬂ?ti \Pé{23

fireps ooIigh@véiﬁhpagEEégam cohé)rises shiheldetl exparaiednpulyse reie, auk said
retarders is that they provide fireproofing effeCtiveness W thout
swel | i ngcempeBitionk furghemcomprises ansecand hightweightaaggnegate comprisingal t | ayer

o1 W U1 gl d U8 a0 -20-
13. The composition of claim 1 wherein said set retarder comprises

a sodium polyacrylate in an amount of 0.1% - 4.5% based on dry weight of

15 binder in the gypsum-based composition.

. 14.  The composition of claim 13 wherein said set retarding agent is -
used in an amount operative to delay setting for at least 24 hours and is
effective, when spray-applied using a conventional set accelerator, to provide
a fireproofing composition that does not substantially swell or shrink in

20 volume and which does not form a visible salt layer on the surface of the

fireproofing composition.

15.  The composition of claim 14 wherein said sodium polyacrylate

has a molecular weight of 1000 - 15,000.

16.  The composition of claim 1 wherein said composition is in the
25  form of a dry powder to which water can be added to obtain a pumpable

slurry.

17. The composition of claim 1 wherein said composition further

comprises water and is in the form of a pumpable slurry.

18.  The composition of claim 1 further comprising an air entrainer.

-23- S SHEET HAS BEEN
This Sheet Has Been Replaced ﬁ\s S;\EEIP\‘SQD

Ml

l




The foregoing discussio I e provided for illustrative
pUr pOSes w3k do/suass | ntendamﬂ lm;‘ml‘muTHLope of the i nvent{,eﬁug&lﬁzﬁi med.
claim = AT .

e 1. Lr epr oof i*ng conposition conprising

gypsum based bi nder; at | east one |ightwei ght aggregate having a bul k
density of 0.19.10 TR chpdsition &f clkih Ahirthe¥RoaiprisiAf@ protéiigéedi@MPr i Si ng
(a) a synthetic set retardi ng agent sel ected from a hydroxycarboxylic
aci d or setsefarding agenf.vati ve thereof, a pol ycarboxylic acid or a salt
or derivative thereof, or a phosphoric acid or salt or derivative

thereof; or (). a Thetempasitionsofseaimd: furthergoaypising a ¢dlerantpdye, of at
| east 0.4% based on the dry wei ght of binder in the conposition. 10

2. Th&F RISYi tion of claim 1 wherein said set retarding agent

conprises a proteinaceous set retarder in the anmpunt of 0.49% 7.5% based on
dry wei ght of2bi ndBhe icampositicroepsdaim dnwherein said set regtardingTagerdonposi t'i on
of claim2 wherein,said ro{k%i naceou{s setl. ., retardi ng agent .conprises at
| east 1. %prlggso@gmdo oM OB, gﬂ yagty ’5yﬁ‘§8n?i§ 5 5% r,"@fﬁ%si tion.

4. Thghegawpposi tion of claim 1l wherein said set retardi ng agent

conprises a synthetic set retarding agent selected froma hydroxycarboxylic
acid or a sali,or i | & : r ' O salt or
derivative 2 t h'glséeg ?{dg}éﬁlﬁ)ﬁggﬁu& ?c@%?egﬁoéra%{éﬁ 9%%%@& {l/%ﬁq}tve

t her eof . corPrises a protetaceousidet retaggiesin aroamotint bA0B-40 Wi eised onsthed set

retardi ng{;gen_t conprises a synthetjic retarding agent _ in an anount of
at | éhst Aoy oweight yof bindegjighpaigs wpﬁmbaﬁedsampgy%mmmée@rthqreproofi ng -

conposi t é&ﬂprising a odor masking or absorbing agent.

23. A method for retarding the setting of a gypsum-based
fireproofing composition, comprising incorporating into said composition at
least one lightweight aggregate having a bulk density of 0.4-10 pcf (6.4-160

15 kg/cubic meter); and an effective amount of set retarding agent operative to -

delay the setting of said fireproofing composition for at least 24 hours. ..

24.  The method of claim 23 wherein said fireproofing composition
comprises the step of injecting said composition with a set accelerator during
the act of spray-applying said composition onto a substrate, and said set

20 retarding agent is used in an amount effective to delay the setting of said

fireproofing composition for at least 72 hours.

25. The method of claim 24 wherein said effective amount of said
set retarding agent does not cause substantial swelling or shrinkage in the
volume of said fireproofing composition, or to cause a visable salt layer to

25 form on the surface of said fireproofing composition when spray-applied,
when compared with the fireproofing composition not having said effective

amount of said set retarding agent.

26. The method of claim 25 wherein said set retarding agent

comprises sodium polyacrylate.
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6. The conposition of cl al:llmnmuﬁllm Hﬂld set retardi ng agent has
an aver ag¥O®BHER3 ar wei ght i Ml 000. 25 PCT/UBD0/0078& he

conposition of claim1 wherei’h sai § sét Tetarding agent is sodi um
wherein said set

ol yacryl at e. 8 fhe sition of c|ai .
Iroet )altrdi %g agef(" i s14e meth%%o%fpﬁ%aﬁnc%g% CF s § éFl d"&g"éﬁ’tg P8ether eof .
nmenber s mpsigbg;gd(ﬁﬁﬁspwsﬁﬁite.accel erator fluid injected into

hose or nozzle. _ _ _ _ 3. The fireproofing
conposi tion ohgcl iy, | d Tof" Qi 98! OierbinSBlid set retarding agent
rtding agent I's soduma polyacrylato, potassiumpolyacrylate,

pol yacr ytompeisesia fproteitadeoamsed detardingl ageat jh aheameufpbf ar Hase0.4% d
fimed froma potassium Eol acrylute, or mxture thereof .
4. S Thibaged aptheweigh Qﬁ%’b%dﬁtri ipnsald compositionyihereby geiting of said ¢ set

retardin L$s i I 5. S.
The fi reg?%gP%%aiggr‘%gg??@i%ﬁgg¥L%%hnﬁ)urﬁ' wherei n sad sodi um
i i -2.09 i ght of i d
Dol YY1 2t e 1 0P &3 hod iy RIRA Sl 0% DY Y verght of sai
(a) spray applying through a mixer and hose a first gypsum-based
fireproofing composition comprising a proteinaceous set retarding agent; and
10 (b) subsequently introducing into the same mixer and same hose a
second gypsum-based fireproofing composition having (i) a different set
retarding agent or (ii) a retarding agent in greater amount than used in step
(a), the set retarding agent of step (b) used in an amount effective to delay the
set of said fireproofing composition for at least 24 hours.
15 30. The method of claim 29 wherein said second gypsum-based

fireproofing composition further comprises a colorant, dye, or pigment to
enable an applicator to distinguish visually between said first and second

fireproofing compositions during said spray application.

31.  The method of claim 29 further comprising allowing said second
20 gypsum-based fireproofing composition to remain in said mixer and hose

overnight, and subsequently spray applying said composition on a

subsequent day.

32. A method comprising spray-applying a gypsum-based
fireproofing composition comprising a proteinaceous set retarder in an

25 amount of less than 0.4% based on weight of binder in said composition; and
(i) introducing into said composition a set retarding agent comprising a
hydroxycarboxylic acid, a polycarboxylic acid, a phosphoric acid, or a salt or

derivative thereof; or (ii) increasing the total amount of said proteinaceous set
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6. The fireproofing conpos wherei n said syneyhetic set
ret ar di n WQ®puM4839NpPri ses a phu uuﬂﬂlﬁumlmu salt. . PCT/US00/00786
7. ‘The fireproofing conpositioh df dlafm®b wherein said set retarl ng

agent conprises sodi um phosphoric acid or sodi um (poly)phosphat.
S. | borétardgsr tfabayec Do hasednowfweighitnofl bididereim thai cbrhpgditionj ght 3

600" OO SRR iR R B0 SPro rn B dalaned SH1gastPABHISY 1 1 ght vel ght
?ﬂgr 1? ??teﬁr ];lcjnt éﬁgcgﬁéiﬁg é'r}ffe gigf a??«pférm synthetir getl 1efarding gient

The 11+ el LT ARE BRI 08 B phBpphigris asid og e el or derivRtvE ner
rropt oot i ng. Hbmpod EFATORfing RACkRES FLFERLFORBRSIE Arirsh FEGPOOSRE.
Wher eby oBPREHOANpHRg 4 £ Buith IALE: ohd SPHRAALIILSB T Rl 1o
vi sual | yagentceioth whewhidhe ace| anmdainkdr pro dilshgpatapesahidoa saond

di splaced _in the m xer, hose, and, spray-nozzle another fireproofing
Conposi tﬂfﬁ?‘ﬂﬁ 8gCAMPOFKIONC GPMPSISIHE an amount of set retarding agent

23 effective to delay the set of said second composition for at least 24 hours, said

10.

10 second fireproofing composition being contained in a second package.

35.  The package system of claim 34 further comprising a third

package containing a set accelerator,

36.  The package system of claim 34 wherein said second package

further comprises a colorant, dye, or pigment operative to change the color of

15 the fireproofing composition contained in said first package when said
composition is in slurry form, whereﬁy said second fireproofing composition

is visually distinguishable from said first fireproofing composition.

37. A composition for retarding gypsum-based fireproofing

overnight, comprising a hydroxycarboxylic acid, a polycarboxylic acid, or a

20 phosphoric acid, or their salt or derivative thereof; and a colorant, dye, or
pigment.

38.  The composition of claim 37 wherein said composition is

packaged in a package operative to be dispersed and opened in a gypsum-

based fireproofing slurry, whereby the contains may be released from the
25 package and dispersed within the slurry.
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13. The fireproofing conposition of claiml wherein said air entraining
agent is present in the anount of 0.1-0.4% by dry wei ght based on total
solids in the conposition. 14. _The

fireproofing composition of gnd i3 wherein said airerpinifiR %mZ%é
, IR 0

agentud-g3-aphat3vef i n sulfo _ _ - A
T R s

fireproofing conposition of claim1 whert s&id"set retarding
agent is present in an anount effective to delay the setting of nmaid

conposition for 72-96 hours w thou ausi ng .t he .conposit | h !EEW!I!

or shrink or to cause a saﬁ%&&tﬁb%ﬁ%gﬂwm s?‘ﬁflaoill*’rl en |tth°|s
spray-appl i ed. hose or nozzle. 17. The fireproofing
conposition of claim2 further containing alum num

sul fate injected into3sai dThe fippsiofing wompesitiog ofprleig hyylierein saidh symthetig; sqt
conposi tion. . : polya&y ' r‘iﬂ{aﬂﬂtﬂi aeBRsSid | on
system conprising a first T Teproot |In'gs sodivh pol _ e ¥ )

conposi tion contained in apélysceiicpatdkfarusd fom dodivm polyperylate; 8 pplvagylic acid

conposition conprising a QWP%B@ it | o R SheP&E,

retardi ng agent derived from ani nma "d protei naccous set

trding agent being pr%entMﬁﬁ?@ng%mb@s%ntM 9§ %0t2RenE i@ Bynthetic set
econ

wei ght of said binder, and a s I reproofing conposition as

described in claim| said Madngagntisgedyn sition being
contained in a second package. . 19. .. T
fireproofing conposit isgn sg‘g‘f Sirerrpofine, ptoRasitghe P RN o # o WREER, gid sadfum
fireproofing conposition hpslysrylite ispresit it the amoinitaf 0.32.086 by dryt weight of said
fireproofing conposition, E,h reby allow ng an applicator to distinguish
visually between said firs t second fireproofing conpositions

6. The fireproofing composition of claim 1 wherein said synthetic set
retarding agent comprises e phosphoric acid or salt.

7. The fireproofing composition of claim 6 wherein said set retarding
agent comprises sodinm phosphoric acid or sodium (poly)phosphate.

8. The fireproofing composition of claim 1 wherein said lightweight

) aggtegate comprises shredded expanded polystyrene.

9. The fircproofing composition of claim 1 wherein said lightweight
aggregate further comprises shredded paper.

10. The Sfircproofing composition of claim 1 whercin said lightweight
aggregate comprises expanded vermiculite.

11.  The fireproofing composition of claim 1 whercin said binder further
comprises Portland cement.

12.  The fireproofing composition of claim 1 further comprising a colorant,
dye, or pigment operative to color said fireproofing composition,
whereby an operator of the mixer, hose, and spray-nozzle is enabled to
visually perceive when the colored fireproofing composition has
displaced in the mixer, hose, and spray-nozzle another fireproofing
composition baving & different color.

23
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during spray application. 20. The
fireproofing conposition systemof claim19 whrein said second

fireproofi copposi tion ’0&f in a package opersi .17 »-
24 AUSPs- s © 958 ol 8. -BaeK ge. o S&_A e&éeﬁh-{l 86

oSy e oo ettt ond AN e - AREADSS, 23, AUG 200
within the slnry. AL A i The fireproofing
conposition systemof claim20 further conprising a

package set ?ccel eLat 013, The ﬁmprooﬁgg oogiposition of claim 1 whéreirf\sdid laB¥nGSfhingd
conposition for achieving a sum based, spray- .

applicable firproofing sl uﬁ%gﬂﬁ&“}ﬁ\em&ﬁg%'oﬁ%%d’yammmw
nozzl e, said firepoofing caolfissntheoompoaiion) Si Ng: a gypsum binder. in

t he amount of 25-95% based on total dry solids in the fireproofing

conposition at |east oHe | Thhfireprefing zonpesitivnaofiviainid whdotih isaid eirsintryining

of 0.4-10 pounds per cubic , i t one |ightwei ght aggregate
conpri sing expended verm c&%?é,dﬁ}gﬁgﬁggﬂh%g% ite, expanded cl ay

ol ystyree. or m xtur T er P Bbprogtily CRBMIRART' fuish Vs MukiS e SHA Y Wiltaning

being present in an anmpunt agwmtsspdismdemdoullonatn:y wei ght of solids in

t;e fireproofing corrpolsg.t i wﬂ&ﬁ;&e‘:@%&&nﬂgf agent operative to .
agent is present in an amount effective to delay the sctting of said
composition for 72-96 hours without causing the composition to sweil
or shrink or to cause a salt layer to form on the composition when it is
spray-applied.

17.  The fireproofing composition of claim 2 further containing aluminum
sulfate injected into said composition during spray-application of said
composition.

18. A fireproofing composition system comprising a first fireproofing
compogition contained in a first package, said first fireproofing
? composition comprising a gypsum binder and a proteinacecus set
retarding agent derived from animal byproduct, said proteinaceous sct
| retarding agent being present in an amount less than 0.4% based on
weight of said binder; and a second fireproofing composition as
described in claim 1 said second fireproofing composition being
contained in a second package.

19,  The fireproofing composition system of claim 18 wherein said second

' fireproofing composition has a different color than said first

fireproofing composition, thereby allowing an applicator to distinguish

visually between said first and second fireproofing compositions
during spray application.

20.  The fireproofing composition system of claim 19 whercin said second

fireproofing composition is packaged in a package operative to be
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entrain air of
(aram a slury,
fireproofing sp

— e ——————

stabl e nature in the conposition, when water
to allow the corrp05| tion to be punped through _
ray equi pnent a._protei naceous set

der i \mea-25r2981 at¥:f¥ bypr ol present in said fire

oA e B ;}iﬂllllﬁlﬂ LAl | HlEz-ABEAJES 23 Aua Zodt

t hrough the hose and spray-noze at sprdy applichati’on tenmperaturs of

conposition in
conposition is

35-150[err] F,
24 hours, said
7.5% based on d

according to ASTM 472-93 f

water, said fir
dormant for at
25

to delay settng of the-fireproofing conpositi

I's added to )

cerr@0786

on for at | east

set retdi ng,agent, bein resent mthe.armut 0
ry wei ght ofm%é’f‘% "Eﬁn e Ereprooﬁng sturryy 3.
The fireproofing conpositi muymemm&hwxemmmmammupm

mxed with water to Obtainw?hﬁ%l rery fluidity of at | east vi
[ 0 téﬁs«i:mét [

enst P3P oo o iebenhith oRBhfn RAL (RS 30 ol

cat 12

72 hours after being mxed with

: Porprisig o

whi cnwmedwmlmorrpo& tion i s spray-appl i cabl e

onto netal structure menbers and substr at es usi ng set
nto te22 A fipproefing coppasitionofer achiqipg @ gysumdrsady spray-

conposition of claim 22 whegsiicdble Adeprobfip $HiPY B5thg a mixer, pump, hose, and spray-
nozzle, said fircproofing composition comprising: a gypsum binder. in

fluid injcted i

)

the amount of 25-95% based on total dry solids in

accl er at or

the fireproofing

composition; at least one lightweight aggregate having a bulk density
of 0.4-10 pounds per cubic foot, said at least ons liphtweight aggregate
comprising expended vermiculite, expanded perlite, expanded clay
prills, glass beads, mineral wool, shredded paper, shredded expanded
polystyrene, or mixture thereof, said at least one lightweight aggregate
being present in an amount of 1-80% based on dry weight of solids in
the fireproofing composition; an air entraining agent operative to
cotrain air of a stable nature in the composition, when water is added to
form a shnry, to allow the composition to be pumped through
fireproofing spray equipment; and a proteinaccous set retarding agent
derived from animal byproduct and present in said fireproofing
comgposition in an amount operative, when the fireproofing
composition is made into a spray-applicable slurry and pumped
through the hose and spray-nozzle at spray application temperatures of
35°-150° F, to delay setting of the fircproofing composition for at least
- 24 hours, said set retarding agent being present in the amount of 0.4-

7.5% based on dry weight of said binder.

23.  The fireproofing composition of claim 22 wherein said composition is
mixed with water to obt2in a shury fluidity of at least vicat 12
according to ASTM 472-93 for at least 72 hours after being mixed with
water, said fireproofing composition thereby being operative to remain
dormant for at least 72-96 hours within the hose and nozzle, after
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aggregate conpri ses sredtled expanded pol ystyne. 25. The fireproofing

conposi tion of claim22 wherein said |ightweight aggregate further
conpri ses shredded paper. 26. _ _The fi reproofi Ng CONRYS Qb0 f %
wher eUaT2&2PRE | 1T wei ght ¥-R-~5F aggr egat e conpri ses exp -it‘*"" {5 W% 86

§ nder fur{ her

come 126 rur T e AT -5 peaus 3 oo
0O CO OI’

further conprising a col or dnt ¢dye, wor spl nt ope

said fireproofing corrp05|t|on iwher eby an operator of the m xer,
hose, and spray-noznl e |s .epapl ed tq,visuall e| ve %en t he
col ored fireproofing $id spmpogition iy, Céapﬁif e,

and spray-nozrle anot her mmbmfmn%ﬁmmwmwm hwammfﬂ ent
color. 29. The firepr OOLﬁ‘g’g 03| tion of claim22 wherein said air

entrai ni ng agent is 'rn the armum of 0 1-0.4% by dry weig
based on total oI| 03| h .firep 0ofi '
conposition of claim ‘fﬁ% 4 aﬁl%@wﬁi‘&%a
ol efin sulfonate. 31. Thgjtmbpmpﬁun@rdﬂqutdedmlyﬁ%i m 22 wherein
said air enraining agent is sodiumlauryl-sulfonate. 32. The
fireproofing conpositi2sn offbe fepmofiag whwpesitionsef| daie?2 Whrreinsald) lightweight

agent is present in an am)%bgg%f M@w%{settl ng of said
conposition for at l|least 7 ours w t'hout causin he conposition
to swell or shrink or 260 COuS Greprdofing chmp&¥itidnOof Q4 wﬁmmm&b@z
when it is spray-alied.

aggregate comprises expanded vermiculite.

27.  The fircproofing composition of claim 22 wherein said binder further
comprises Portland cement.

28. The fireproofing composition of claim 22 fizther comprising &
colorant, dye, or pigment operative to color said fireproofing
composition, whereby an operator of the mixer, hose, and spray-nozzie
is enabled to visually perceive when the colored fireproofing
composition has displaced in the mixer, hose, and spray-nozzie another
fireproofing compasition having & different color.

29.  The fireproofing composition of claim 22 wherein said air entraining
agent is present in the amount of 0.1.0 4%bydryweigmbasedontotal
solids in the composition.

30. The fireproofing composition of claim 22 wherein said air entraining
agent is alpha olefin sulfonate.

31.  The fireproofing composition of claim 22 wherein said air entraining
agent is sodium lauryl-sulfonate.

32.  The fireproofing composition of claim 22 whercin said set retarding
agent is present in an amount effective to delay the setting of said
composition for at least 72-96 hours without causing the composition
to swell or shrink or to causc a salt layer to form on the composition
when it is spray-applied. |
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33. The fireproofing ?orrposi tion of claim22 fhther containing alum num
sul fate injected into said conposition duing pay-applicaton of said

conposition. 34. A reproofing corrp05| tion system c
firepopesizpg 13:57 CconpO&K-tHRBEE &contained in a first %ﬂ %}fé@gt‘r 86
];)Irg'[ ?ggl:ggus set COWOSL;&ngpalmmmmmmmmm ani m%ngem%
Attorney Cas! Gm
; t

pr ot ei naceous set retadi ng agent* béi n§ ptesent in
t han 0. 4% based on wei ght of said binder,and a second fireproofing

conposition as esc d in.claim22, cond fire rooflng
conposi t on bei ng . E’ﬁwm B?fb"%!?é%;g&"%’%
fireprofing conposition syaﬂhmmjbwed fhito 3Rkt comtipokition dﬁﬂgispﬁmﬂcanon of said

fireproofing conposition has a igl fferent color than said first
fireproofing conposition, al 'owing an applicator to di ongw sh

furing Spray appl| cat P, AghePRRAN LhiGRLA HIIR EALRAHE b WS Sreprogog i

35 wherein said second compfositien rasofajned lgomﬁm Plgkﬁsa,ssnph(ﬂtagﬁtbpmoﬁag

rreprooting sl urry. - ccmpoipbeaBRuas SRERE biidls Sl ERNA & 0

package and di spersed rctapding agent demived; fromrapimal byproduct, said proteinaceous set

y retarding agent being present in an amount less than 0.4% based on

4 weight of said binder; and a sccond fireproofing composition as
described in claim 22, said second fireproofing composition being
contained in a second package.

35. The fireproofing composition system of claim 34 wherein said second
fireproofing composition has & different color than said first
fireproofing composition, thereby allowing an applicator to distinguish
visually between said first and second fireproofing compositions
during spray application.

36.  The fireproofing composition system of claim 35 wherein said second

} fireproofing composition is packaged in a package operative to be
dispersed and opened in a gypsum containing fireproofing shary,
whereby the contents may be released from the package and dispersed
within the slurry.

37.  The fireproofing composition system of claim 32 further comprising a
set accelerator,

38. The fireproofing composition of claim 22 further comprising an
absorbent operative to absorb odors from said set retarding agent.
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37. The fireproofing conposition systemof claim32 furtheggigexprising a
set accel eri%ﬁ 38. The fire I’OOfI n SI tion of cli \;;yg:f her
conpri.si ng T abs oMPBH ™E 7%%&8%"‘ V' HBor s fromEed set
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(57) Abstract

(54) Title: IMPROVED SPRAYABLE FIREPROOFING COMPOSITION

Improved sprayable gypsum-based fireproofing composition comprising a lightweight aggregate and a set retarding agent in an amount
effective to delay the setting of said composition for at least 24 hours and preferably for at least 72-96 hours without causing the composition
to swell or shrink or to cause a salt layer to form on the composition when it is spray—applied. The fireproofing composition can retain
fluidity in conventional spray hoses overnight and yet it is capable of being injected with a set accelerator, such as aluminum sulfate, on
the next day or on a successive day when spray-applied onto a substrate.




