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Techmques for slowing/preventing this blowing agent migration are required if the halocarbon is to be useful
50 in preparing these thermoset insulating foams.
In addition to the undesirable degradation of foam insulation value caused by permeation losses of
blowing agent, the effect of air entry from the atmosphere into the foam cells is at least equally significant.
As air enters the foam cells, the vapor thermal conductivity of the cell gas increases and the insulation’
value drops.
65 The blocking agents of this invention unexpectedly function to reduce air entry into foams and/or to
reduce the permeation of hydrogen-containing blowing agents such as HCFC-22 from the foam cells,
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such as Gbhlmdrcidlly silebld inZhiswdvenigatriamhl or odi f | uor onet hane, [err] (HCFC 22), at
[grr] (i . e.For#trpdses bGhe prasedt iGientdn afit a5 dredondly mpraioneli, the blesking agantepenedatlly @by )
conpar e fany oorariplnd that dohteind/diBef v etber.r ester peketche @iour or, coibations Bt the [s@ne nd iEerr |
X [err]) .capaploref hyrisegen Hernding of the eauivaleatatiprigyestpeiation on campdexing with hwdrogemenntaining a 40
hal ocar bdwlogsrhend- ifer exgmple. butsnot By way @ dimitasien, dhetioliawing teble fisthexampletipfethie aster or
pr oper i &Ko 9rerpp G?W'Q'WWB?}!"@%‘{"P'QE‘ agprgiate REhYdegen bopd awthvdmm@ma@m m“tﬁhf'
hydr ogen-bewsiveh #%HECAt er nat i ve. bl owi-ng agent HOFC-22 is its rapid..
mgration fromthermoplasti¢c foans. For exanple, in the case of one grade
of pol ystmagﬁ—éaﬂ—ﬁgﬁ@(éon rate. at [err]for CFC-12 vs. HCFC 22 was 4.2
X [err g/hr [hr (i.e., HCFC 22 diffused 15.5 tines faster

pthy

than 4 eoxfgfé %‘%ﬂ emgéfy'& prevent or slow down the rate of
dr
Pl th

HCFC- 22 pe ,e rene Toam this blowi ng agent is

unaccept ab Og%qnol,egﬁgyl ation foam using this particular _
grade of p yg‘ é{,{y@,g@gly so known to diffuse rapidly from some
pol yur gt ha@eé\m %héggmmﬁanf,@am formul ations. Techni ques for
sl owi ng/ pr ¢y eayetiyiend Biide sl MtlosAaRles ahd Bétekidegn are required if the
hal ocar bon (g) Boljethylefe tisdftaity abid amides pr epari ng these thernoset insulating
foanms. | n @ &iimharpand secdnbay alcaeithotee degr adat i on of foam i nsul ati on val ue
caused by oy Gigad,idglymepitigipse ok tddagivheng agent, the effect of air entry from

at #0s plid) Moron tio and teprbryiene giedol methyd othdrs brdager efated | y significant. As air
ent er s t he (iRbRimetby[aflipate, spasingta posk glutdsale nal conductivity of the cell gas
i ncreases &RYEtRne odefrenyleamonidg|addicy wilina sucrose The bl ocki ng agents of
t hi s i nvenfiébifplanpeandeoliainng PelYPREEi on t o reduce air entry into foams and/or
to reduceth 4 _%P?QSW%‘FF%W"' H?"ﬂ ont3 pHch A HER %-’I"ﬂ%e ’-8 r?t' ?t@ﬁ@ﬂ"’%@"

f

HCFC- 2% °°s n
more ef f of :S"é‘fj c-1 %ﬁ?ﬁ )1T‘fB'° ég’épz 'F"’esent
:c ”Ve.”t ' Or&iﬂu rg'e FF onot o 'h gI\){xydro en orﬁI S, Eond
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1 - t F
hydr ogen- r@@k@'b@'p@ewﬁﬁi QCaH, et M 207 aréag%m. ZiSorthn 32"“8 dion

ther eby ra88 W€ the Blofent HvEimoPls RPiicBIRIWHN dd, 0B)-ENGyd r&ﬁl‘ﬁbn ae?ﬁaﬁﬁt a6 are
HCFC- 22, cdinpdnbrids 61 RS BiawiRy dderiZdas., Sirilaly, Jatious ﬂﬁﬂe@fsbdﬂ(&% QRbilk3REdyekE, &hd filers can
HFC- 125) ,be present in the blowing agent.

85 In addition to reducing the entry of air into and/or the migration of hydrogen-containing blowing agents
such as HCFC-22 from thermoplastic foams, the hydrogen bond forming agents may provide other
functions to the foam manufacturing process. For example, compounds such as the polyethylene oxide
polymers may provide lubricity and thereby increase the extrusion throughput or production rate. Further-
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-~ _appli@tion and conposition bein
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functions to the foam manufacturing process. For exanple, conmpounds such as
the pol yethyl ene oxide polymers ppy &r,qgé E? lubricity and thereby increase
t he extrusion throughput or production rate. Further- 5 EP 0 527 138 B1
nore, these conpounds are contenplated as potentially useful as pol yner

pl asti ci myeampPLeRd nmay contri bute advantageously to other properties. The
hydr ogen bond forming agents of this invention are suitable for use with

t her mopl asThe sohblitids ot several parbsentetive hygragey dbriayfbrening ,agentd iy HOBN 2R e, deemained

pol yvi nyfor tthiwbr chelutiane ap pmbient tteripeeaiiiren fapiigdinatalye 2i-°€p rithali sniutings ‘wels| meniareg by
ag'ng_t S, ¢eolniipgrthe hiveager endatorninghrgents ath WICEEr22 fre 8t dlassciogted prefaveentotiiseich as
pol yur et $riubiity wes dgternined w visuet examingtign. Jialde blists deny hydriogpnihepchigrmirgl gempountihich

hydr ogenapgeleble o i1 grtalydh tHoFees Jhpset ydspantbopd INIRG) 2gagts Ares salyblenin ACFEERC. 22
they wi | YCRGIR8@rbHCK 1@%8@6‘?@‘8‘?}@%"‘ AtSgigtion whareas Ry A ganprgivaRrekeie it any
conpat i bPE ol SmipFropshend oeringAgenis 3¢ pleq Pl in HGTEI& "y dr ogen bond f or mi ng
agent & will function in the presence gf. other additives normally used in
pol yner foans, such as stabilizers, €land fillers. 10 The bl owi ng
agent concentration Usgq + B D Solabitity ipHQFCLR2r nopl astic and

y I'n e range of 5 weight percent to 30
wei ght,; percent (based on total weight of the foam). To reduce mgration of
hydr ogen- gagailewing Hydevgenthargiing agents areeolulilE Gt 2ambiartdempeeaiire/m use
concentra&ﬁ cgzrthydi&%%qyb,ond form ng agent is at least 0.1 weight percent
and prefe 9’ Ot VAN %20 wei ght percent (based on total formnulation
wei ght), nost preferably 0.5 weight percent to 10 wei ght percent. 15

Typicadly, the inproved polyngg,d Qsddtson will contain from1l to
190; parts by wei ght hydrogen rmng ocking agent for every 100
parts of hydrogen-containing hal ocarbon bl owi ng agent. The actual nethod by
whi ch the bl ocki ng agent accordi M URONBCPFA988nt invention is to be
incorporated into the cl osed cel] 'Vﬁ.?b according to the specific

- Y1t he broadest sense, the

bl ocki ng agent can be treated as"WﬁDCQN@ "H38A additive as general L.y known

inthe 20 art. As previously stat.wnﬁt_ﬁpki ng agent in certain
applications inparts beneficial efféeCts to e polymer phase in addition to
reduci,ng perneability and in sBolpré@leth!CDIZJ&a ng agent can be added to
the polymer. Since the bl ocking 'amdpAnggpri cally a hydrogen bond
form ng conpound, it nay be advaptageou d to the bl ow ng agent or
prebl ended into the polymer (e. QE%@R/( prior to extrusion or other
met hod of fabrication. In the cayERGITO 1820 f oans (e.g., polyure- 25

t hane/spol yi socyanurate foans) the ,%g %&bﬁgﬁd form ng agents can be added
to the foamin the isocyanate (A-si %I pol yol (B-side) or added with
the bl owi ng agent at the ni xi ng NEBERGITOE' NRelOA- si de and B-side are
conbined (i.e., third-streaned). For purposes of the present invention the
term"A-side" is used to specify the isocyanate containi nﬁo%érrponent of a
gonvert i onSolubilities dpterminedhatambicot témperatire (approximately 24" (3. Sigdar 5 ysed

to spect I Yoy iRl eRR dbdived FPHRITC 103, HEFERIISatlahe HOPCA1blehen SO
that this nomenclature may be reversed partic gﬁarl rtain European

i t er at ur shough BKHT-d4be i nptastrongiyde e&'tlé‘tp‘f Mr ecur sor
conponents to foans typically contain other ingredients, additives, agents,
and diTutent all as generally known in the art. Thus for exanple, but not
by way ofydnpiklati on, the B-side will typically contain, in addition to the
pol yol, asurfactant, a catalyst and one or nore blow ng agents. |If the
hydrogen bagshr bRt Gt W68 bbthindaTorGiitlired SISCFCI18 Gnd MEE DY kosBdcIeSwith! HjtdgdhUSt
be t alkenbinbih® a@R&OH MossMBQS, 38 2rahidlof ibvadg 48nt WAL cdMhe@ Wit 7§ty & ngibgeh Bbndt he
B- si de sipaifyagehtin & BEmCASAC-Y2RH Brebdi Dol Kitdd themiBiatting he Btk @f BNt tAé LaporOr €
sol ubl e prassoiee wefe detbemifdatubing GNRENSEE igauge iabcutate 016 I, AloMghaHCKE2Z 1By tsBifthas
conponentansiffaabhyehighaplapor phbeliré atcn * O thab IBEC-? (98KkRa(ys.c83€ Riba, the fdringtiop 6f hytrogen
conponenbond$ bétwesncthehgdregeh Hohdk famvisg tgantssant HOFCi2e eésaltadeid . drdpiatic @apos pressufee

addi t isondepesssiensdo vahasmmochdoven tiproiee@fC-12 Thei virve pressondiata emtsuingarizbd ip Table II.

cont enpl at &giling print |deta watseobizined foe A PV bipndaintiCFE-HR8/OBFd Thegdate inJaklelf & siviwray

agent s - c#fvaline in defling roist (rpiaive tpathe MAueRrsRtechisah Baoals Law) 0h 17 1Geas e tepult dtheadded
separ at efSjo%ation prehydrogeh gordiea arhigh PesHrs:ReMesithessamaterias dRimiar be¥irg Paid eleyrtierser r ed
met hod of adding the blocking agent is to nmx it with the bl owing agent and
as such the adm xture of HCFC 7 '
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or HFC and bl ocki ng agent is conterrpl ated as being a comercially
attractive product, per se. Agahg.o 5§5qg§ he bl ocki ng agent is
categorically a hydrogen bond formng compound, in the case of the
t hernoset foans (e.g., polyuret hane/ pol yi socyanurate foans) not only can a
pol yol age eudelesd i@soldiBerdds OEHGHTS 200PMtandHEFS-128mffA. pol yol (B-side) can be
Vi ewed as TéeliBshoeK vaper Gresirt .dath HerHFCER, PCR/{2aUSHC/125] IHORI34 iahd HRG1dwdadvithgen
bond f ODBH, agptongeant 24psreghoms0 Eachi hySrofanckend foehiigKagentiepreygsss thé @aponpredsub @f thaken
|nto acidovungtagedtsen cal cul ati ng t hey hydroxyl equivalent for the B-side

t:em Conversely, the ether and ester groups of the polyol found in the
B— side should al so be viewed as contr] b.titi ng as the hydrogen bond form ng
bl ocki ng agent. As such, in cases wh re are ether and/ or ester groups

present in the poI yol , the Bffestadf Hydregen Bendingsagemed as a 50 bl ocki ng
agent . The fol | owi ng exarrpl es her illustrate specific
cri tl’cal properties of vari omm of the present
invention, including vapor pressure, boiling point and permeation data, as

well as simlar properties, for co nop of and
S ; t’@% %em ,“'gﬁﬁ BYSE e

conposi tions outside the scope of <,Any term appearing in

Capi tl@' | e = . LRIGIH o Atttk for a L r‘||| ar 55
product. Bondh 138 Bl EXAI\/PLE;V e sol gy ies ofg

represent gfrve hydrogen or m n ents | - e erm ned for
10 wt. % $¥M%tions at anbl ent terrpeﬁ)r?t re (apg%xi mat el y Pg?r The

sol uti ons "CARBONEAXr 885ky 5 conbi 30 t he h¥84ogen bond49$rm ng agent s
WI t h2dHCFC | asti c- coat ressur ottI es. bility was

gterm nedﬁ%yl{pggg“i:&gm nati on. 1 lis ten hydr oggﬁ bond form ng
corrpounds““ﬂﬂ'GOHOL“HBSAbl eto > 10 l\ﬁtQ % in WO#C- 22 Theg2d8hydrogen bond
form ng agents are soluble in HCFC- 34,9 HCFC- 1433 and HCFC33§S because of
t hei r bondi or _associ ati on; whereas, they are generally _In uble in

CFC 2. Th MNBGESTbond forning addts are aB8o sol ubl e30h HOFC- 141b. . 10
Table | Hydrogen Bondi ng Agent Sol ulg,olgty in lsgFC-22 The g3l owi ng hydrogen

‘bondi ng a e_sol uble at anbie enperatyre i n HCFC, to > 10 wt.
%: 20 . %ﬁfg % Hydrggén Bondi ngsg

ent s*
"PLU CPO Gﬁylaﬁe Glyeol CARBQ/\AX" 3350
"WT 'TRITON' X-67 Pol ypL E%ene GI‘% 2], 2025 ' T 0/ 20
"ETHOM D' ' TERG TOL" 15-S-20 X" 'I)ERGI TO_ 40 40 *

Solubilities determ ned at anbi ent tepnperature (appr.oxinatel y [err]).
Simlar solubilities have been observed for HCFC 123, HCFC 123a, and
HCFCssl41b even t hough HCFC-141b is not a strong hydrogen bond form ng HCFC
45 EXAMPLE 2 Vapor pressure data were obtained for m xtures of CFC- 12 and
HCFC- 22, respectively, w th hydrogen

(o ®
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50 bonding agents. In these tests, 30 grams of bl owi ng agent was conbi ned
with 70 granms of hydrogen bond formng_agent in a 30 m plastic-coated
pressure bottles. After thernosta oré %ggaottles at [err], the vapor
pressures were deternm ned using a pressure gauge accurate to 1.0 kP.

Al t hough HCFC-22 by itself has considerably higher vapor pressure at 21 *C
than CFC-12 (937 kPa vs. 584 kPa, the fornmation of hydrogen bonds between

t he hydrogen bEl'*IEI‘IO(EAH'nQ/ZQgents and HCR902 resuld99d*)n dr ane34(Mapor
pressure 55 OGEAAS HﬁnquZggal ues much {gger thangggor CFC- 12.298he vapor
preSsurg data are sunmari z in Table 11, (Em i ng poi nt data e obt ai ned
for™~a 30170 bl end of HCFC-123/DBE. The #® in Tap¥®| A show el evation
in boiling poi"CARBEWAXT8000 t he val ue 300 cul at eds§dr om Raoul t52 Law) of
[err] as the resgul f t ssoci ati on or hydrogen bondi ng which occurs

bet ween t hese ﬁi‘."e‘ﬁ’?’%%&@f"ﬁi lar bailing point elevations 7 EP 0 527 138
Bl vvereoobservecClbabQORrD/ 70 bl ends of HCRED.Q 23/ DPM8ind HCFC- 1481DPVA. Tabl e
I1'b shows vapQB@? for HFC- 3230 ¢1CFC- 124504HFC- 125, 134 and
HFC-134a with acetone and 2- pent anone Each iéceir ogen bon formng

agent depr ess¢IBRGITEHS1SS-@sure of th1~:5 Q)I owi ng nts. |l Effect
of Hyd&(s)gen Bondi ng Agents 10 on \Qggo(t)Pressure
of HCFC?22 Bl . ure 15 '
Agent Q%EGJTOL \ﬁpb'ggpa Bondi ngﬁi@ent 508 *) 314 W
CFC 12 "TERGITOIINP-40 30.0 584 100.0 404 584
937 " CARBONAX", 3350 ] Glveol 30.0 584 495 20
"PLURON,C  F- ropylene Lilyco 30.0 584 483 W TCONOL"
I—Bgé( 425 15.0 404 30.0 47338)30.0 356 (*) 584
*) 25 "TRI TON' X-67 15.0 5
304 30.0 584 383 "TWEEN' 61 (876 at ?fh} at 30.0
584 586 30 Pol ypropyl ene G yeol 20294°C) 54°C) '
30.0 =2 %COL"WS 371( ) 35 45,45 50 518 (*) EP O 59R Bl
" "ETHOFAT" 0/ 20 T a9T 342, 85%
HT/ 60 15.0 “5a4 - 88 0 3
300 ' 54°C) 54°C)
30 O 30.0 584 T 449 (%)
| (2 phases)
"ETHOX" DO-9 ~-30.0. 471(*) 323 (%)
o Diglyme 30.0 280 (*) 149 (*)
Glyme 30.0 211 118 (*)
DBE 30.0 411 (*) 249 (*)
._ "ARCOSOLV" PM 30.0 342 (% 235(%)
Wd % - Acetone 30.0 235 (%) 141 (%)
2-Pentanone : 30.0 380 (*) 200 (*)
Polymethylvinyl Ketone - 300 521 (%) 414 (*)
45

(* solution)

50



"CARBOMAX" 8000 | ©30.0 584 521 Pol yet hyl ene

d ycol 10 Cpd 20M . 30.0 584
481 "POLYOX" WSRN- 10 EP'0 527 138 B1 584 490
"TERG TAL" 15-S-20 15.0 584 204 15
30.0 584 283 " TERGrIfdyia 24- L- 92 30.0
508 (*) 314 "TERA TOL" NP40 : 30.0 584
404 Pol ypropyl ene d ygqot—425 30.0 473(*
356 (876 at (741 _at [ er ] Bolling Point Elpvatign Datg o "B URACOL" 975 (")
égf\o_’ 5 - 418 (*) CompoﬁricB (858 at Boiling Roh88Cat [ er|r] . [err]
' s 449 (2
phases) "ETHOX'DO 9 3;}%8]9' Raoult_rs’ j} &) 323 (
Di gl yne HCFC-123*  30. 0 278 28p(*) - 149 dyne
30.0 211 DBE 118 DBE 196 - 30.0
411(*Yyo 249 " ARC(ﬂlﬁMCFﬁW”DBE 81 8.0 342 (*)
235 40 Acet one 18830. D 235(*) 141
2- Pent anone g‘;’:;)AHCFC'm%@PU' 222 389 )67 200
Pol ynmet hyl vi nyl Ket one 521 * 414 45 (*
5 5 mmgrade, typically including up to ghgut 1i°rl?g"°%| nt,[err] Actual
Raoult's Law HCFC- 123* HCFC-123a. 27.6 DBE ) 196 10
30/ 70 HCFC 123*/ DBE 81 64 DPM 188
30/ 70 HCFCG123*/ DPM 88 67 DPNMVA 200
30/ 70 |,-|CFC— 123*/ DPNVA 93 Table B 15
OomﬁLer cial grade; typically including up to about 10 percent HCFC- 123a 20
Tabre 11 Etfect of Hydrogen Bonding Agents on Vapor Pressures of HCFC-124, HFC-1 25, HFC-134, HFC-134a and
HFC-32
25 | Bonding Agent Blowing Agent - -Blowing Agent Wt. % Vapor Pressures at
. _ 21°C, kPa
" None CFC-114 : 100.0 189
DBE CFC-114 30.0 188 ()
: None - HCFC-124 100.0 336
o % DBE L HCFC-124 30.0 109 ()
Acetone HCFC-124 300 101 (Y
2-Pentanone HCFC-124 S 30.0 ‘ 113 ()
None HFC-125 T 100.0 1229
DBE : HFC-125 : 300 273 (9
% Acetone HFC-125 30.0 169 (9
None HFC-134a 100.0 661
DBE HFC-134a 30.0 206 ()
Acetone HFC-134a 30.0 125 ()
i 2-Pentanone HFC-134a 30.0 183 ()
> % 1 None HFC-134 100.0 515
DBE ' HFC-134 - 30.0 149 ()
Acetone - HFC-134 300 101 (9
None B HFC-32 100.0 1453
pu Acetone HFC-32 30.0 383 ()
{* solution) '
50 COMPARATIVE EXAMPLE 3
For comparison purposes, HCFC-22 was combined with non-hydrogen bonding agents, such as stearyl
stearamide ("KEMAMIDE" S-160) and glycerol monostearate ("WITCONOL" MST), and the vapor pressure.
of HCFC-22 showed slight, if any, depression. Thus, compounds which form strong hydrogen bonds with
55 themselves, e.g., glycerol monostearate, do not associate with HCFC-22 and do not reduce the measured

vapor pressure. The vapor pressure data are shown in Table lll.

10



Effect of Hydr ogen Bondi ng Agents on Vapor Pressures of HCFG-1 24, HFG1

strong hyghQe
associ ate"vvrr%

CFC- 22 and do not

reduce the neasured vapor pressure.

25, HFC-1 34, HFG 1 34a and HFC Bondi ng Agent Bl owi ng
Agent Bl owi ng Agent W. %@éﬂ\)aasc?ﬂ Pressures at [err], kPa None
CFC- 114 100.0 189 DBE
CFC- 114 30.0 Table ilI 188(*) None -
HCFC- 124 100.0 336 DBE
Egg: %gj Vapor Pressurg i HOFG-22 with Non-Hydrogen| olnd%g %\gﬁ g}a?‘? SL one |
HGEC- 124 30.]0Blowing Agent Vapo(_l_P_[@su(ré )u MoB.kPa
HFE125 Additive 100.10 " w. % crckezY [DBEycrc22
HFC- 125 -30-16 —23— 35 Acet one
HFC- 125 None 30.lo0 1000 58469 (K) NEPe
HEC- 134a "KEMAMIDE" S- 18_9 1o 30.0 58661 OBE 937
HFC- 138a ,",W';go:"o';" Ms.30.10 0 8406 (F) A% one
HFC- 134a b WE30 10 309 125 (F) 24fentarjone
HFC- 134a "SPAN" 60 30.10 o0 58483 ([) 4 s None
HFC- 134 Glycerin 100.10 300 ssp15 DBE
3

HFC- 13; "SELAR" OH 3007 50-10 300 s8d49 (f) A‘é@i one
HFC- 13 "SELAR" PA 7426 30.10 300 58401 () Nege
HFC- 32 "SURLYN" 8396-2100.[0 30,0 584453 Acet @ae _
HFC- 32 Polyacrylonitrile A-730.[0 30,0 58883 ([) 4%93f* sdlution)
COVPARATI VE MPL*BOGEFS Qodsanoicornpar i smm pul posems - HCFC- 22 gsms cdnbi ned with
non- hydr ogen bondi"BgvANgeNess0 sudh as3®e earyl stssarani de ('8BEMAMIDE" S-160)
aQd,; gl ycerol nonostearate (W TCONOL MST), and tne vapor pressure. of
HCFC- 22 showed slight, if any, depression. Thus, conpounds which form

bonds with thenselves, e.g., glycerol nonostearate, do not

The

. vapor Pres S%%e%ﬁt%n BF itre Qrpéﬂﬂ HCRC-384hlofigh Polystyrbfb film wed mBastrdd fol&@ynfélm%@wtrﬁ 111

Vapor  Pr gfdwithout blbekingGl

2 with

Non-

Hydrogen Bondi ng Agents 5

Bl owi-ng Agerte permeMidh @iita WasubGinbEorots-20 @ilrtilick poliystyrbwbcilchs wiich were prepared as follows: W .
% (af"H¢grdgeR bond formingKglrkis 2aH Ppdystyrene were passed through a twin sdrOW) eXdruder three

584
937 10"

241,250 kfta/pressure using a Barbgq_(zplen@pﬂqqs ' '
(c) The Eugn &1 Cayshepts of 15-20 mil film were cut infp 49) mm diameter circleggor discs with a

polymer die punchgE) AR OH 3007 30. 0 584
Permeation tests were run on polystyrene films containing various blocking agents to determine the

$.60

30.0

times at 2057 C'#lahdird dobel biGhdihg @f components. TH@x®uder used was a 2656k Wemer and
Pileider, Stuttgart, M$dpZDNIBL28 twitbTcrew. " -

584
914 " ALKAMbDSfter pilBkzing the extruded paydnel) 15-20 mil thick filmg Jul 15 cm x 15 cm) weregptasssdigRipbadt’ O

30.0

permeation of air and blowing agents in polystyrene foam. Such film closely simulates polystyrene foam
cell walls and the permeation data are predictive of foam blowing agent retention and susceptibility to air
intrusion. Studies were made with HCFC-22 and nitrogen (simulating air).

. Polystyrene Film Preparation

(A) Mixing Polystyrene/Additivés by Extrusion

30. 0

584

937 15s5

937

@
.

Samples of polystyrene (2500 grams) plus blocking agents were hand mixed and passed through a
.screw extruder three times at about 205°C. Three passes were used to ensureé uniform blending of

components. Since the polymer mixes were extruded into a water tank for cooling prior to pelletizing
(between the passes through the extruder and after the third extrusion), the pelietized samples were
dried -about 16 hours in a vacuum oven at 80-95°*C The exiruder used was a 28 mm Werner and
Pfleider, Stuttgart, Model 20S-K-28 twin screw.

50

(B) Film Pressing of Polystyrens/Additive Mixtures

Using a Barber-Coleman press, 30 gram samples of polystyreneladdltwe mixes (as pellets) were

pressed into 15 cm x 15 cm sheets of film with 15-20 mil thickness. The pressing was done at 205°C
and at a pressure of about 241,250 kPa (maintained for 5 minutes).
{C) Film Discs for Permeation Tests :

55

Discs (15-20 mil thickness) were cut from 15 cm x 15 cm sheets of film. Five discs of 47 mm

diameter were made from each sheet. The discs were cut or stamped at ambient temperature using a
die punch made of A-2 type stsel (hardened)

1



Iy

"SELAR' PA 7426 . 30.0 584 - 937 "SURLYN' 8396-2

30.0 584 lonitrile A-7 30.0
584 933 SC]_EF 1008§%80%l7%§b¥ 30.0 584
937 20 "ELVANCL" 90-50 ' 30.0 584

937 EXAbrhdatich Tt Proceduldie per neati on of nitrogen and HG-C- 22 t hrough
pol ystyrene filmwas neasured for polyner filnms with and w thout bl ocking
agents. Thie pemediat itests dattie pelgstyodnb ofilm exdntainingl Blo@dhg ndgbnté werk cqndlicestt by @ne
films whedificative ob ABTM (B #34cB22 SStandirt dMethod (fa)Detayrainingy a4 Promehbilityr Gliaragterdstjesntfs and
p% _y st yPlastie File ped tingt). Thisrrensiified arocegine iss deserihedd jot they Mester tofy Chamig) Enginepiinges  at
r] tB‘eéﬁﬁIFeM ige: YYidangr Yniyersity. € Pénffebruary [1888egntiled J8 Stugy etthe\Bifusion28 mm
V\ér ner #HdPemfeption ?radwefdﬂlfomcarma roygh SomerdiPgi n screw. (b) After
peIIet|Z| ng t he extruded polyner, 15-20 m !l thick films (in 15 cmx 15 cm
wer e di "sabout 241, 250 kPa pr essure using a Barber-Col eman press.
((:I::)ama t :r ](g ; C:f 2 1r§hr(g:m Sh %ressj%e g‘ Qerentlill be{ween dtwa 'l’ugh (él%%lsulreps@e n%ngttFT(;qr?wt ests
ressur =] el=]
were run (8 P f ”& &O{St el i3 %P%aéﬂ' B&kihd & &Q&ngreh as
determ n%og\aﬁ\ﬁaﬂgﬁ%ar i arw withd tofl yatm @Whtg%raﬂ&%nﬁ)e}aﬂweg il am

Such il simulates polystyrene foam cel I's and the permeation
data are predl ctive of foam bl owi'ng agent retentl on and susceptibility to
air intrusion. Studies were made with HGFG 22 and nitrogen (sinulating
air). 40 Polystyrene Film Preparation ( M xi ng Pol ystyrene/ Addi tives by
Extrusi on Sanpl es of polystyrene (1a30e o+ #r8B) plus bl ocking agents were
handzem xed and passed through a 45 scrlew extruder three times at about
2Q5; *C. Three passes were used to ensure uniform bl ending of conponents.
Since the poly m xes were extruded into a water tank for cooling prior
to pel | et\hgie %éegeﬁmweﬁwent phis S " € Hr Haghand AandR are genstants deferatined from e ¢ hi r d
ext r usi orPprmea¥aa cppificiepts icaleuiptedfrop thesioligwing eqafiasy about 16 hours in a vacuum
oven®at 80-95 C The extruder used was a 28 nm Werner and Pfl ei der,

Stuttgart, Model 20S-K-28 (Rutéloﬁpéﬁneatﬂﬁl) (FilB) Thicknesky essi ng of
Pol ystyrene/ Addi tive M ptures Using a_ Barber:Colenan press, 30 gram sanples

of polystyrene/ additi ve m as | et s) ,were dinto 15 cmx 15 cm
sheets of filmwith 15-20 (ﬁﬁf“{“ﬁ?@k@é b g8 ALBS I s done at 205 C
and at a pressure of about 241, 250 kPa (ITB.I ntained for 5 mnutes). (C Film
Di scs forgHeas ?&fﬁaﬁtﬂﬁ' rafeR SfoSasbd on a 1 cm2lby S G thidiong Qmm 7 ke &6 80 adhils theC UL
from 15 ggmXx 15 cmsheets of - film Fiye discs of 47 nmdianeter were made

f r om each Trépéiineatidd) Rate brfiCSori&ich Eodfficiént dbth A¥RMAgenl in PoRinREHe doRiEIARE BlobMify USI Ng
a di @s pagantd awBemaTzed'in ably e Dath &2 HCEG 2 11 @aifstlrene contdirlitgbldeidng dgdfts Bré shown

Per neat inoTablbe ¥t Thy anigdisr @erhivatigneratdearbi gt dndStors parivedtie cpeificient ree aR3($TP)-M

cont ai niangsebd coédcimhig. The @lath Surmedrizedio ekt e dndoy ara cakidietl iatc2st C dromalbta Afsaddred

D1434- 8& otherSerapedsures. Met hod f or Det erm ning Gas Perneability Characteristics
of 5 Plastic Filmand Sheeting". This nodified procedure is described in
e Mbster of Chemical Engineeri ng Thesis, P. S I\/Ukhe'rj ee, W dener

Uni versity, Chester, PA, February 1988, entitled "A Study of the D ffusion
and Perneation Char act eristics of Fluorocarbons Through Polynmer Filns".

Test Conditions

45

50

.86
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70 (1) Al tests were run at a 138 kPa pressure differential between the
hi gh pressure side and the | ow prﬁ;?%x;gdaﬁ? of the-perneation cell. (2)
Pernmeation tests were run at 60 t0 th tests for each bl ocking

agent / pol ystyrene/ gas combi nation being run at two or nore tenperatures.

Data for other tenperatures weré calculate fromthe 15 equation: A [err]
20 where P is perneation coefficient, ThbleIVerr] ([err] + 273.2) and A and

B are constants determ ned fromth coefficients calculated from
the- follow ng equation: 25 (Rate_o (Fi I m Thickness) (Film

Area) (Pressure drop acr cBelymer:nPolystyree* TEemperatieg:i ates are based on
a err] by 1 cmthickfilmwith a 7 kPa pressure drop across the film The
perneation rate and perneation coefficient data for_nitrogen | ol ystyrene
contai ni ng bl ocking 35 ag¥fs are FEHMRPPLERPll n TArmeaion %"?WXT—ICFC-ZZ
in pol I};arséyr ene consmmgng binocki ng agPghsat STRehowRateél Tabl e Rermddtienuni t s
for pe atjon rate are g and for at.l.qn coeffi,cient are r] (STP) -
[err]/sec. QFr] c mra-#%g%%fnéaabl S—F‘Qq‘ﬁ‘g aT'gg%mcul at ed
41386440

at 25 C frcmucbha Namsured at ot her erptﬂratures 0 55 12 EP O

527 138 Bl \J J atjpon Data 128x10~ Boj ymer:
Pol yst y[ ene ﬁpé?‘ggﬁpé& ?b W . ?/Sox10 Permeatlxon Coef f.
Perrreatl on % Ch&idgfe I n Bl OCkI ng in [err] gas at STP cm
(Rat eHg) / r{\litrogeﬁ)efm@w'ﬁ$7§@s AgRgltahml‘\l 10L1:‘0I ymer 1oas@oferr] 41
cm g/ hr I tr0gen e . .9 s
8.00 x 10 Nitrogen Polypropylenss59 eorr] NA7#BYkn "WTco'\\gZ’“%. o 42
5.50 xzferr] Glycol 20288 x [err] -31.2 15 H35A Ni trogen
"TRLTON' X- 4.49 x [ -11 9 [err 44.1
Nltrogen P&?Wﬁeﬂpwgl 30 92557&10 [err] 11'079(% 1]4%[%) X [err]
-40.9 A ycol 2025 Nitrogen "TWEEN' 61 5.0
4. 672 x [er,.r.. "3 4 cﬁé{,ﬁ,*" YLENE" 8 pol ystyrene
(I\/blt Phdex EYJI'}':NEA %ooys@% ﬁ[l%k 7g;in cocll'l %f eryfr)eatl on Data 30
' ' Table V
Permeation Data
30 ) t

“  Polymer: Polystyrene* Temperature: 25°C

[

Permeation .
% Wt. % Coefficient ' Permeation%  Change In
Blocking in gg3 ' gas at STP cm Rate Permeation
{_ w HCFC22 None . satx102  smx10? .
HCFC-22 "WITCONOL" 50 221x10°12 1.58x10°10 -59.4
H35A
e _ .
* "DYLENE" 8 polystyrene (Melt Index 6-7), Arco Chemical Company.
s0 EXAMPLE 5

In a manner analogous fo Example 2, vapor pressure data were obtained for mixtures of HCFC-22 in
polyols and for a mixture of HFC-134a in a polyol. The vapor pressure data are summarized in Table VI. -

56
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Pol 'yrrer: Pol ystyrene* Tenperature: [err] Perneation 35

W. % Coefficient ) tion% Change |In Bl ocking in
[err] gas at STP Rat%'yo 52‘}3%8%1; nmeati on Gas Agent
Pol ymer sec [err] (cm Hg) g/ hr Rat e 40 HCFC- 22
None .41 x [err 3.89x [err] HCFC 22

"W TCONOL" 5. 0 2 21;5&51[91\7}] . 1.58 x [err] -59.4

H35A 45 *"DYLENE" 8 pol ystyrengfedfifiPolygas 6-7). Arco Chenical Conpany. 50
EXAMPLE 5 I n a manner anal o to vapor pressure data were

obj ai ped for mxtures of H @%ﬁ%ﬁ%@%@nﬁnd for a mxture of HFG 134a
ina polyol. The vapor pressuren¥apar Bressuseirmari zed in Table VI. 55 13

in

EP 0 527 138 Bl Table VI Ef x Hydr ogen Bondi ng Agents on

Vapor Pressure of HCFC-22 an is 4a B OWI ng Vi Vapor Pressure
owing, apor Presgyré; 1 ¢ ' 1pa

10 . ent
Hydr ofen : W Agent EQakll°C. kPa RAQL TSI AW”
Hydrogen}ﬁaiygeﬂg Wt. % FOUNTS- ZZWEEHM’QNPS- 2502
.9 101 205 15 5.4 . 194
545 20 STEPANPOL PS-2502 29 20. 6 101 . 5205
569 PIPURACOLP-410 542.0 194 101 291 176
4.0 101 243, 6.0 ' 121 300
25 | | | LY 218 145 356 351
10.0 ' 163 B 12.0 400 174 545 438
30_ PURACOLTP- 440 . 20% 542130 569 181 4.0
154 , 83 - 311 9.9
> PLURAC@Q}-@@“ 20" 1013t 2.9 176
267 369 PLURACOL 1016 4.0 101 1.8 243 106
151 4.0 65 6.0 206 40 121 300
6.0 = - 156 : LI us 351
' 100 163 396
- _ 120 174 - 438
so PLURACOL TP-440, ~ a1 130 181
' 4.0 154 243
64 ., 183 '_ 311
: : 99 228 394
% 12.0 267 369
PLURACOL 1016 18 106 151
- 40 65 206
(i 6.0 156 114
45

50
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45 50 55 14 ~ EP 0 527 138 Bl 82 204 208 10.1

218 329 5 - 12.1

242 371 Bl ocki ng Agentr 0527 138 B1 W. %

FOUND RAQULTS LAW Bondi ng Agent HFC- 134A* 10
PLURACOLPT- 440 : 2.5 101

147 5.0 128 82 188 7.6 204 20483

225 10.0 232 10.1 255 WI'% bl?%\g ng agent 35 hydr ogen
bondi ng agent 20 EXAMPLE 6 To furthef _Verify the diTferences in_behavior
bet ween st he conventional chl orof | uor 84r bon™ bl owi n92 ents andfhe

hycT?‘ﬁgen-cont ai ning hal ocarbons, _the solubility of HCFG 1343 was conpared
to that of WA g CFCG-1 2 was fogpdst o be m gt at REAOULTILARS SUS

(32cs at 38 oI1's” 1 ncl udi ng par afiik.ai ﬁl§5 oil's, naphthenic oils,
al kylated b s , dto

be i nsolubl PLURAGOLBR440ent) in the Baraffinic oil 801 napht henil47oils and
_al kyl ated benzene oils. However, HFC s5$34a was founggg o be mi sagple in PAG
oils at[err]. EXAMPLE 7 30 C osed cel 6poI yur et haneu@er noset f,gans were
produced using CFC- 11, HCFC-22 and HFC-134a as the prinary bl owinhg agent
and[err]1 produced in situ by additiod08f water. The 3 factor fdthe
respective fsORTS, BRWgigad i Reliroges boadipgagehtt o vapor thermal conductivity
data corresponding to the bl owi ng agents. The respective recipe for both
the A-side and the B-side conponents and the resulting data are 35
presented in Table VIl along with the vapor thermal conductivity data. 40
45 50 55, Usameles (n- butyl al cohol + propyl ene oxide or ‘EQ PO 15 EP O
527 138 Bl rabl e VI|I Foans co-blown with water: 5 A- Si de
270 gns PARb foer BerBi the differences in behavior bgi@8engire conveTieRsARNAILIUPRCENEHD iy
gins - DC a@dtsSang e hydrobir)¢OmAihiG Falocarbons, the solubility of HCFC-134a was compared to that of

CFC-12. The CFC-12 was found to be miscible at 25°C in 150 SUS (32cs at 38 C) oils including paraffinic

25 oils, naphthenic oils, alkylated benzene oils and PAG'oils. In contrast, the HFC-134a was found to be
insoluble (<1 wt. percent) in the paraffinic oils, naphthenic cils and alkylated benzene oils. However, HFC-
134a was found fo be miscible in PAG oils at 25°C. -

EXAMPLE 7

—

30 ! . .

Closed cell polyuréthane thermoset foams were produced using CFC-11, HCFC-22 and HFC-134a as
the primary blowing agent and COz produced in situ by addition of water. The K-factor for the respective
foams were measured and compared to vapor-thermal conductivity data corresponding to the blowing
agents. The respective recipe for both the A-side and the B-side components and the resulting data are
35 presented in Table VIl along with the vapor thermal conductivity data.

50

55

* UCON oils {n-butyl alcohol + propylene oxide or EO/PO)
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H

10 T gns POLYCAT 8 2.5 gns  water (see bel ow)

hal ocar bon 15 Foam | ndex** 250 B- si de

Vol une of gas Agent ;Elél‘g%nlga B1 MOLES :

K-factor* 20 2 total

kg/[err] 5 6 CF(,_:— 11 12 101 0. 09 0.14
0.23 54. 8 0. 0247 CFC-11 : 101 0. 16 0.14 0. 30
51.9 0. 0234 CFC-11 32.6 10{&%& 0.24 0. 14 0. 38 53.0
0. 0218 HCHtagp co-blawn withwgter: o 14 0.14 0.28 - 47.4  0.0234

HFG- 13a ABHe 225 270gnﬁ 12PAPI 58014 0. 26 47.6 0. 0248 Foans

bl SR V\,itr%#:ig%ater A- Si 00 ems STEPAPNOLﬁgzsgim PAPI 580 B-Side
100 gns PNOL PS- 250% g 1.35 gms HEXCEM 977 35

.17 gns POLYCAT 8 0.0 gns teer:égg bel ow) hal ocarbon 40 45 50 55 16
EP 0 527 138 Bl Bl owi ng Sgms HEKCGEME&77 Vol une of gas
*K-fad?or Agent gg.gmprngycATg MOLES Density 5
type 9 psi g 2 total kg/[err] age in
days at R T. CFC 11 % gms YS"""‘ 0.30 0.00  0.30 40. 0
0.0206 HCFC- 22 2@ee below) hajocarbon 0. 30 0. 00 0. 30 44.9

0. 0234 VA%,,%M‘NQWDUCH VI TY DATA 10 BLOW NG _AGENT

VTC, niv[érr] 60C CFC 1lygiume of ges

7.81 9 9. 17 CrB-dige ) 11. 42
12.95 HFC-$584 vap. pres. MLES 14 5Q, i K-factot¥. 66 CD2
16. 50 19. 16 20KPa - W[e?v"]- **(:gg g%fntsk age_in days at R.T.

i socyapat e/ equivalents of hydroxyl) X10 i mary propefty of h8l ocarbon
bl QWi ng agegtsiii n i ngul amlng f oagogs t@i4rovyze goosh g helormjn 25 insulation

by virtue eir or t he | ¢ uct ty | he cells. By
conparing @%g 1gccon'g ng vap ;igt he(r??ral do ducti 5{ 82’9?24“(VTC) for
CFC-11, an€F@EHd- 134§2~6r tﬁic-zz P24i s Bfpar HA8 that53ébnd9@218nty of HFC 134
and CRE- 22HICFGa22rosti2t wi 328 that ~0fl4CFQ. 141 R8s it 4754 t 00J0R34€xpect ed t hat

an HFC-1342 12 225 012 014 026 476  0.0248
Foams blown without water:
.,  Aside ~ 158gms  PAPIS80
B--Side > 100gms STEPAPNOL PS-2502
17gms DC193
135gms HEXCEM 977
3 | 17gms POLYCATS
0.0gms  water

(see below) halocarbon

50
55

16



i nsul ating foam made with HFC-134a or CFC-22 woul d be a much poorer

I nsul ator than a foam made with CF%}#E%‘?%B(#pe contrary and as seen in the
k-factor data, the insulation perf the HFC-134a/[err] 30 and
CFC-22/[err] foamis unexpectedly and essentially the sane as that for the
CFC-11/[err] foam wherein the HCFG 134a/[err] and CFCG 22/[err] foam
produced in gheif €SENCE @-gideE DI OCKI N ne

cl osed cel |l gihucture. Thg.cheslcal s usmi_ggn t he pr, .Qgs Exanpl es) and
tests are i dgfyel fi ed sjrug{ raWRd bgo sourqstaz;s Epi vege %d%spbﬁah on
Structuure " PdPyet hyl ene

Uni &1 Car bi p. gI co ' CARB ‘ Pol y ene

Uni on Car bi gFggh ¥ 'PI uronic" FQ)Q%S -3 400Et hy ﬁ)eC?ﬁk

BASF V\yandotﬁg i de/opr opy! ¥ oxi00 co%éq)yrret“ 80 55 00234 EP 0 527
138 Bl 01Xl de copol ymi‘r 'VAPORNCHERMAA CONDUETIVITNEDATY t co Corp. 5

gl ycol (’200) CONOL MST €] Wtco Corp.

nonost ear at EEPW Al kyl pVT » W&Bﬁ#ﬁ a Haas Co et hoxy

et hanol " TWEEN' PCE (4) 5 © Aneri I nc.

sorbltan St ea g oty ; :
dycol 2025 CFC-llgI ycol " ETHG:AT" 0/ 20 81 PoI yet h9-|1'éne Akzo Chem e
Aner i ca 30 Q@Fde20!| eate "ETHOM D' HT/ 6011.42 Pol yet hgbgne Akzo Chenie Anerica
oxide fatty 1_21% 134a 1 id am dq F | yet hyl ene

Pol yet hyl ene (r% Car bi de Corp. G ycol d 20M g{ gcol "POLYOX" WSRN- 10
Pol yet hyl encCORi on Car bi de Corp. 30 301650  oxi dd91§ERG TOL" 15- S- 20
Linear 2 * wgatRn Carbi de Corp. al cohol/ethylene

St **(equivalents of isocyanate /equivalents of hydroxyl) X100

The primary property of halocarbon blowing agents in insulating foam is to provide good thermal

25 insulation by virtue of their low vapor thermal conductivity in the foam cells. By comparing the accompany-

ing vapor thermal -conductivity data (VTC) for CFC-11, and HFC-134a or CFC-22, it is apparent that

conductivity of HFC-134 and CFC-22 is almost twice that of CFC-11. Thus it is to be expected that an

~ insulating foam made with HFC-134a or CFC-22 would be a much poorer insulator than a foam made with

~GFC-11. On the contrary and as seen in the k-factor data, the insulation performance for the HFC-134a/CO;

s0 and CFC-22/CO; foam,js unexpectedly and essentially the same as that for the CFC-11/CO2 foam, wherein

the HCFC-134a/C0O, and CFC-22/CO. foam produced in the presence of the blocking agent exhibited
extremely fine closed cell structure.

The chemicals used in the previous Examples and tests are identified structurally and by source as

- follows:
35
*CARBOWAX" 3350 Polyethylene Union Carbide Corp.
s © : glycol
h "*CARBOWAX" 8000 Polyethylene Union Carbide Corp.
_ glycol _ ' _
"Pluronic” F-108 -~ Ethylene BASF Wyandotte Corp.

- oxide/propylene

oxide copolymer

50

55
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35 ' * oxi‘de "TERG TOL" 24-L-92 Linear Uni on
Car bi de Corp. al cohol/ethylene o d@ "TE%&;T(L" NP-40  Nonyl phenol/ Union
Car bi de Corp. ethyl ene oxide Polé%' 1 Pol ypr opyl ene Uni on Car bi de
Corp. 45 G ycol 425 gl ycoI "PLURACOL" 975 Sucr ose

BASF Wandotte Corp. -polyol "PLURACOL" P-410 Pol ypr opyl ene BASF Wandotte
Corp. glycol 55 18 EP 0 527 138i 1 "PL RACCL" P-440 Trifunctional BASF
Wandotte Corp. polyol based 5 oxlde copolymer upon Pol ypropyl ene

gl ycol " PLURACTNITCQUNGE.” .H3BA| f unBelyskiiylener W/eeRlexp-Corp. ami no pol yol

10 - 5 "STEPANPOL' PS- 2502 Emfun§1y@ﬁau4osgepan Conpany pol yol based upon

Pht'het | ¢ anhydri de "PAPI" 580 t hyl ene DOW Chem cal s
di i socyanate "DC' - 193 gl Feone DOW Chem cal s 20
surfactant. "HERTEGPNQL”; MST PEL¥SeY ME4EED @P%Ri cal s octanoate
" POLYCAT" 8 N, N-di nethyl - méhes€¥mditet s and 25 cycl ohexyanmi ne
o ool 6r ol ey ZEEOR 127 02 O avcrnpB Y MbERCanE iy BT T 0
Co. glycol di- nethylether Digly@&hoxy ethanol’ 5 \pt hoxy- Alerch
Chem cal Co. ewhykes¢her DBE  PpoE (4)  Mrckummepicas, OncRont Co.
dlneth%I adi pate, 40 . sorbitan é“éﬂ?hQ&l gluta- rate and di -
Polypropylene_ Polypropylene_Union Carbide Corp.
~ Glycol 2025 glycol _
#ETHOFAT” 0/20 Polyethylene Akzo Chemie America
L , oxide oleate S
>~ #ETHOMID” HT/60  Polyethylene Akzo Chemie America
: ' oxide fatty . :
25 , ~ acid amide
' PdlYethYlene" Polyethylene Union Carbide Corp.
Glycol Cpd 20M glycol -
#POLYOX” WSRN-10 Polyethylene Union Carbide Corp.
% N oxide
#TERGITOL" 15-58-20 Linear Union carbide Corp.
o alcohol/ethylene -
35 oxide
#TERGITOL” 24-1-92 Linear Union Carbide Coxp.
alcohol/ethylene
, _ oxide
A #TERGITOL* NP-40 Nonylphenol/ Union Carbide Corp.
- ethylene oxide )
Polypropylene - Polypropylene Union Carbide Corp.
45 Glycol 425 glycol
#PLURACOL* 975 Sucrose BASF Wyandotte Corp.
o _ . polyol
_#PLURACOL” P-410 Polypropylene BASF Wyandotte Corp.
% ' glycol |
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net hyl su00|nate* " ARCOSOLV"  PM Propylene Arco Chenical Co. 45

gl ycol nono- ethyl ether "ARCOSOLV: Di propyl ene Arco Chem ca

Co. 50 gl yEB|°§$BH8"B%5 19 ~ EP 0 527 138 Bl net hyl
et her "ARCOSOLV' DPMA Di propyl ene Arco Chem cal Co. glycol nono- 5

met hyl ether acetate "KEMARM DE' S-180 Stearyl Wtco Corp. 10

Stearan de Acet ®BEuracorL* p-446 'rrifunctionaﬁ' BASF Wgakdétid Toplent anone
Met hyl Pfaltz and Bauer, propyl ketone

"ALKAM DE" HTDE - stearic % ?}Ibﬁﬁﬁﬂncajs Ltd di et hanol ami de
"ARM'D' 0 - A eani de npep PRlywropybeneca 20 " SPAN' 60
Sor+t an | Cl Anericas, Inc. ghgebate dycerin ---

Ui nyl ol cohol c8 g%péﬁtgofﬁw?ég‘?iﬁﬁggimﬁ%f Wandotee Bor L0 )
nyl on " SURLYN' 8396 2 Et hyl eneaminorpolyer Co. nethacryllc 35 aC|d
copol ynes Pol ymsmpmpovps-z‘Wzv IpAFuhetionalu stapanCeompany| onitrile A-7

nmet hyl acryl ate 40 opol ynmer "SCOLEF" 1008-1001
Pol yvi nyl i - Sol t ex Pol ynmer C‘orpp &38% P? i de 45 "ELVANCOL" 90-50
Pol yvi nyl Du Pont Co. aIcohoNPODYEEFEﬁlbc Pol ystyrene Arco
ChenicaIwa. . anhydride
*PAPI* 580 Methylene DOW Chemicals
: diisocyanate
~DC* 193 silicone DOW Chemicals
. 20 surfactant .
W “HEXCEM* 977 Potassium  Mooney Chemicals
' - : . octanoate i
¥POLYCAT” 8 N,N-dimethyl- Air Products and
@ cyclohexyamine Chemicals, Inc. --
#ETHOX* 'DO~9 Polyethylene Ethox Chemicals Inc.
' glycol dioleate
30 ~ Glyme . Ethylene Aldrich Chemical Co.
- glycol di-
: methylether _
2 Diglyme - - 2-Methoxy- Al@rich Chemical Co.
ethyl ether
DBE Mixture of Du Pont Co.
- dimethyl adipate,
N R . dimethyl gluta-

rate and di-
: - methyl succinate#
#ARCOSOLV” PM Propylene Arco Chemical Co.
'glyeol mono-
_ ethyl ether
“ARCOSOLV” DPM  Dipropylene Arco Chemical Co.
50 . glycol mono- '

65
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Po“Iyrret‘hylvi nyl . ’ I\/bnorrer-PoI’yrrer 50 Ketone (8919)
Laboratories, Inc. 55 20 EP O 527 ;Lﬁ??S Bl CFC 12

Di chl or odi f1 uor o- B8R Co. methane 5 CFC- 114
1, 2-dichlorotetra- Du Pont Co. fl uoroethane HCFC- 22
Chl or odi f | uor o- ' Du Pont Co. nethane 10 HCFC- 123

1,1-trifluoro-2,2 Du Pont Co. met;hxchlejﬂmn hane HCFC- 123a

1,1,2-trifluok éogom.DHngnt Bipz % o oethiane dﬁgﬁﬁéﬁHco.

1,1, 1.2-tetr af uor o- or oet hane 20 FC-125
Pent &f | gior oet hane 9 iycol PNRmt Co. HFC- 32
Di f II6T orret hane methyDietles Co. HFG 134

1,1,2, 2-tetrafl uoro- Du Pont
et hane HFC- 134a Cgce&‘i 1,1, 2-tetrafl uoro- Du Pont Co.

et hane HCFC- 141KEMAMIDE* '§-180 Steauyl | uor o- Hitat -Corp. Du
Pont Co? 30 chloroethane * 17/ 664¢éapPamidéure of esters 35 Claims 1. A
closed cell thernoplastic or thernoset insulati ol conprising a
continuous poPFREPPE 40 phaSe&~and a disc %é@&%ﬁip’ phase,

char act eri sed2bpentaponeous phasMethydri si ng @@fdXestamdeBauer,Inc.
hydrogen contai ni ng fluorocarbon ﬁgﬁl?‘?ﬂs jd fluorocar- bon corrpri ses:
[err] dAd/or [err]; -and a hydroggn ng bl ocki ng agent wherein said
agent associ ar"@SKAMIBBAJHTRE: h sateankc f I ubklermk b sehemtealsy, Fediuci ng
the perneation of air |nto t he fagatﬂgﬂoﬁﬂmgom the escape of bl ow ng
agent fromth foam 2. A nethod 8 ngaufacturln a cIo ed cel

therm)%ast ic &R"E[Perﬁ)oset i nsul QtPARIE8am’ vvhe“é?c?i

as the pol ymrewspapirag® sol i di fi eSorbiitanet hod mlrmsrhgas,'SOInc. .
sel ecting a hydrogen-contai ni ng L%u gr bon as the bl owi ng agent, wherein
said fluorocarbon conprises: [err or [err] and addi ng a hydrogen bond
form ng bl ockiGdycegdm , wherein sard agent asshiduieh Ghemiedl Opih said

t expands

- 2 #SELAR” OH 3007  Ethylene/’ Du Pont Co.
| ‘vinyl alcohol
_ _ copolymer _
30 . "SELAR” PA 7426 Amorphous Du Pont Co.
- nylon |
#SURLYN” 8396-2 Ethylene/ Du Pont Co.
- methacrylic '
* acid copolymer .
Polymeric Acrylonitrile/ Du Pont Co.
| Acrylonitrile A-7 methyl acrylate '
N ' - _ copolymer

#SOLEF” 1008-1001 Polyvinyli- Soltex Polymer Corp.
dene fluoride |

“ ®ELVANOL® 90-50  Polyvinyl Du Pont Co.

' ' - alcohol : _
*DYLENE” 8 - Polystyrene Arco Chenmical Co.
Polymethylvinyl ——— - Monomer-Polymer

% Ketone (8919) o Laboratories, Inc.

55 -
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f1 uor ocar bon, thereby reducing the perneation of air into the foam and

sl owi ng down the escape of 55 | oW agent fromthe foam 3. Use in
the formation of a closed cell i nsﬁ%ﬁ%@qﬁﬁmr foam froma pol yol, and
an isocyanate or resole of a hydrogen-containing fluorocarbon bl owi ng agent
conprising [err] and/or 21 EP 0O 527 138 Bl * C L M S * CFCG 12

Di chl orodi f| uoiggre-12 DiEN189681 EPuofBt-hane 5pu pPontFCdll4
1, 2-dichlorotetra- . .Pont Co. fl uoroethane HCFC- 22
Chl or.odi f | uor o- meEPaBBnt Co. met hane 10 HCFC- 123

1,1,1-1risf | uor @FC-A14 Du Pont Co. 1;2~dlkchlorbtateaHCFC- 1P8a Pont Co.

1, 2-‘t‘r‘| fluoro-1,2 Du Pont Co. ne HCFC- 124
1,1,1,2-tetrafluoro- =~ Du Pont Co. Eiﬁp%ﬁ%&?‘hgﬁe * HFC- 125
‘Pent af | uor oet h#@FC~22 Chlgﬂoﬂérftluw.o"HFC-BZ Du Pont Co.

‘Di f I uor onet hane mebHaRent Co. HFC 134

1,1,2,2-tetrafl uoro- Du Pont Co. 25 '

et hane HFC- 1344CFC-123 1, 11 1rtrifluoros?,3or o- DU RPo O co.

et hane HCFC- 141b - .- ldmﬂmel di - Du
Pont Co. 30 chl oroet hane * 17/ 66/ 16 m' of e S Cl.al . A
closed cel | thHFEPrddRc or therrr&sé't' | f;[q éugyrre a‘baérl?rgn%%si ng a
cont i nuolfs pol ymeric 40 phase aﬂdcmld:mntuanwous gaseous phase,

characteri sed eous phase gorgpr, o-one £ .
hydr ogen- cont abﬁ?ﬁg ??ﬁorocar bon, \‘/i\?t‘lreirgé'l'sj sal%tafé Jorocar - t%)npc(":%rrpcr:‘l;’ses:
[efr]; and/or [err]; and a hydrogechiemedthaneg bl ocki ng agent wherein
said agepd assogpalggsor bonds with é#ﬂﬁroe Jjgx*g)rocartmp PORECEY.

redycing the perneatron of air’ |nto oam an ow down the escape of
bl owi ng agent fHB@r8Be foam 2. A @tﬁwmm&cturl ng B cPeREJCRe| |

thernopl astic ofpphgggoset insul ating fOp0ederHFTucrdd OWmg PERBL coxpands
as the polyneric phase solidifies, the net hod - conpr|5|ng 50 .

.sel ect'i ng a hydrogen-cont ai_ni ng f1 @K bon as the bl ow ng agent, wherein
sai d fluorocarbgpecefRai ses: [err] gnd/p/24tettaglibro- Du Pont Co.

_ ethane
HCFC~141b _- l1-fluoro-1,1~-di- Du Pont Co.
_ ) chloroethane
* '17/6'6-/16.5 mixture of esters

30

35
Claims

. 1. A closed cell thermoplastic or thermoset insulating polymer foam comprising a continuous polymeric
\_/ 40 phase and a discontinuous gaseous phase, characterised by:
a gaseous phase comprising at least one hydrogen-containing fluorocarbon, wherein said fluorocar-
bon comprises:
CHzF2;CHF2CF3;CHF2CHF2; and/or CH2FCFs; and _
a hydrogen bond forming blocking agent wherein said agent associates or bonds with said -
45 fluorocarbon thereby reducing the permeatlon of air into the foam and slow down the escape of blowing
agent from the foam.

2, A method of manufacturing a closed cell thermoplastic or thermoset insulating foam wherein a blowing
agent expands as the polymeric phase solidifies, the method comprising:
50 selecting a hydrogen-containing fluorocarbon as the blowmg agent, wherein said fluorocarbon
comprises:
CHzF2;CHF2CF3;CHF2CHF>; and/or CH2FCF3; and
adding a hydrogen bond forming blocking agent, wherein said agent associates or bonds with said
fluorocarbon, thereby reducing the permeation of air into the foam and slowing down the escape of
§5 . blowing agent from the foam.

3. Usein the formétion of a closed cell insulating polymer foam from a polyol, and an isocyanate or resole
of a hydrogen-containing fluorocarbon blowing agent comprising CH2F2, CHF2CF3; CHF2CHF2 and/or

21



addi ng a hydrogen bond form ng_ bl ocki ng agent, wherein_said agent
associ ates or bonds with said fl uorocar bon, thereby reduci nﬂ the Eermeatl on

of air into the foam and sl ow ng fsseé pape of 55”“lw I'El“ I|Emm
fromthe foam 3. Use in the formati ono cl osed cel mer
foam froma polyol, and an isocyanate or resole of a hydr ogen cont ai ni ng
fl uorocarbon bl owm ng agent conprising [err] and/or 21 EP 0 527 138 Bl
X C L M &Fe-12rr] and a hydigsmooedifdbuerag bl ockDug PERIhiCO wher ei n
sai d agent associ ates or bonds V\nn&é}_ﬁ@ﬁ & hydrogen-containing fluorocarbon
bl owi ng agent, thereby reducing t efneation of air into the foam and

sl owi ngg down ?ﬁ@"'é&éape of said bl-o%\'ﬂ“ﬁﬁchﬁﬁﬁt’tFFEﬂ‘rt he f&¥mPaAt £0yse
according to. claim .3 wherein an ﬂ\ﬁbi‘béﬁﬁhn@ owi ng agent is enpl oyed

selected from hydr o-.car bo and h f or mat e.

pol yol - cont ai ﬁ{zﬁ 1f'”'d’am ng corrp05| Bﬁ; %FBsed-cell %‘t&%"aﬂ? n(éo'
therm)(sget pol ymer foam conpris- umgth&ﬁe - (&) a hydrogen-cont ai ni ng

fl uorocar bon said fluoroc oQ_ I sl 8] / and
(b) an effect%& L?nt of a poly fPtg %?gg?:%@?% Fhér msaﬂwf%n#%

reacted with an isocyanate contai ﬂﬂitghtonrpellt-hﬁme and a hydrogen bond

form ng bl ocki whi ch asso t s W bh saigd, f ogar bon,

t her ebyssi nul Paneougs? reduci ng- tﬁéi gr %tﬁg%q?f \Malzr i nt[g‘x tlt%??()gﬁ] and
slow is down the escape of ﬁhAgrag&h@rﬁ om the foam during said
reaction. 6. fcFeenmygset pol yner 2LQ$1¢2¢®eltrlarfawo&tdmg fmarPoentposition
produced by reacting an isocyanateg iont aﬁ ng conponent in the presence of
a hydrogen-contai ning fluorocar boﬁh ective anount of a polyol to
produceca t heHpgsQ29 oam and .a hyﬁengattmm@e‘uhaﬂmg bl odiwa nBenfe@p . whi ch
associ ates 20 bonds with s t here Sy t apeousl y
reduci ng the 5‘5&?&;{. on of. air @#} %&%ﬁ?ﬁ% sl ow ngbdd'(lj\/\#tgyheegscape of
bl owi ng agent HRGxR3Ihe foam’ vvherm,a 2ai2etettuafdawneon cdprPent: Cperr ] ;
and/ or %err] and wherein said poH._ﬁgn% nprises: polyethyl ene

gl ycol-?pol ypropyl ene glycol, ethyléenée oxide/ pr é)yl ene oxi de copol yner,
sucrose pol yoHEMdi3a a pol yol codydi,di.drtetrativoner orDRePORE EPoups. 25
7. A closed-cell thernoplastic or &E@H@set pol ymer foamof claim1 or a

f oam conposition of claim5 or erein said hf/dr ogen bond fogzm ng .

bl ocki ng agentHGECTR4&HRAt in the Axfdaasothdndiv to 20 MR BAPEpECcent of
said foam or conposition . 30 8. chlvrsehaifd | t hernopl astic or thernoset
pol ymer foam of cIalml or g ac ition of claimb5 or. 6, wherein
sai d bl ocki ng *adetf® Q/o%r?s@gx PGPy&'tﬂ% %xi de pol yners; Ethyl ene

oxi de/ propyl ene oxi de copol yners; Pol ypropyl ene oxi de pol yners; 35

Pol yet 3yl ene gl ycol nono- and di ol eates; Pol yethyl ene gl ycol nonostearates;
Al kyl phenoxy pol yet hoxy et hanol s; Pol yet hyl ene oxi de sorbitan nonost earat es
and tri st &aims es; Pol yet hyl ene oxi de fatty acid am des; 40 Primry

and secondar%ylal cohol et hoxylates; dynme (A), diglyne (B) triglyme (C) and

tetragl osefsalbthermeplastig oy “"Pf"? ptd P@Wém b@?’" ﬁ%!t’?'i’?'ﬂg atcaindous welyerice r
acet at phase and a discontinuous gaseous phase. characterise :

a gaseous phase comprising at least one hydrogen-contammg fluorocarbon, wherein said fiuorocar-
bon comprises:
CHz F2;CHF2CF3;CHF, CHF2; and/or CH2FCF3; and
a hydrogen bond forming blocking agent wherein said agent associates or bonds with said
45 fluorocarbon thereby reducing the permeation of air into the foam and siow down the escape of blowing
agent from the foam.

2. A method of manufacturing a closed cell thermoplastic or thermoset insulating foam wherein a blowing
agent expands as the polymeric phase solidifies, the method comprising:
s0 selecting a hydrogen-containing fluorocarbon as the blowmg agent, wherein said fluorocarbon
comprises:
CHzF2;CHF2CF3;CHF2 CHF2; and/or CH2FCF3 and
adding a hydrogen bond forming blocking agent, wherein said agent associates or bonds with said
fluorocarbon, thereby reducing the permeation of air into the foam and slowing down the escape of
55 blowing agent from the foam.

3. Uses in the formation of a closed cell insulating polymer foam from a polyol, and an isocyanate or resole
of a hydrogen-containing fluorocarbon blowing agent comprising CHzF2, CHF2CF3; CHF2CHF, and/or
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Di et hyI adi pate, succi nate and gl utarate; Ethylene oxi de/ r ene oxi de
adducts with a sucrose; ' Stones and pol yketone IFHIIHII'””",
m xtures thereof. (A (et hyl enef y"@%‘setﬁhet hyl et her)

(2- met hoxy- et hyl et her) (O = (tri et hyI ene gl ycol dinethyl eth er ¥

(tetraethyl @ngcpl YaPh hrirrdasr Bar,h f&rnra afort, Al ERSEL :5‘%%&7 fbemmg
conposi ti on 9§ nihAbikctainkih err.&rcarbaau ..rg,o 0% ths.fargareu&ﬁ'a eI G Gy col

pol ypr opy! eRgmGhy S6Wing W Yo @BBpd et is&l@ bR b&em @ 16en. COPOI yImer, sucrose
pol yol , polyol contai nr ng ether, ester or ketone groups or m xtures

t her’eofs £5 Usd Gaccofing @ fine & Iwhsraeraiioradmﬁﬁar ChléWingt BGINTTES Gimpld@ddy B8éctddO ot Of
cl a1 whe 0k, ACH: TOIF, i) CRICHE CROFEIF, GHIFRH,|COe Shydip@brpsrisantl eatayigorpat) |

pol ypropyl ene gl ycol, ethyl ene oxi de/ propyl ene oxi de copol ymer, sucrose
pol yol , p&l y\cﬂolyolemmtaihind fogmiag toepositios fae e closedioell dmdatiny thempsed polyrer tieamesmpris-

t hereof. 22ing: EP 0 527 138 Bl * C L M S * 11. A closed-cell

t her mopl ast i c(ab? hxdmemmemmgtbrombonw@emm §#id Hyogpicgron cogprisgs: or a conposition
of claims 5 ofH&F2:CHF2CiiPHifaCHF2; andiatiphzFGlrsapnd cont ai ns bl owi ng
agent sel efd} apjeffectivp raﬁ‘ﬁ‘\"‘f g3 !2’°'V°h RS Lo () ?f§‘°s°éfﬂ§mr¥€‘ﬁﬁ ac"?‘b}’"ﬂ‘a?"e'“c?‘)““ate
Pat ent anspr u CFﬂgta mg d {wpq@g aéﬂag Etes or bonds with
war mgehar t et efd W °é’r:hﬁ' ‘ﬁ }Ph} Bﬁﬂ‘eﬂg'h 8" Bolate; e foar and sigw
pol yrrer’e Phas& eé?"ﬁ%%‘r%“waﬁ??" P %8R E%?s ﬁ‘é%g gekennzer chnet durch

ei ne Gas ppas;@ o °E‘j¥%'g$“§( i" in &. g8
unfaft, | senczﬁ'@ﬁig dﬁ ﬂU?ﬁ(E e aag? CHF2
undl oder CHEPRERS owa S et associates

Ki er ungsmi t top bong¥atih SeicAueldcis, Mr&t;yedammﬂeo& %Edcrflg rﬂsqraheaﬁ&m ir mto the foam .
ZUSQEN| agQhd sIEWR dow the estdfY of "bISRIAY Egoht HMINTbaM] WhEHGIR Baid/ Adrokatbdn doMpridesd

Schaum ver r i NgeH,¥,;CHF CELCHFECHRARENG/ECH, FCM; 4Rk vherbih bad paébcothpidesic haum

ver| angsanmt Wi potyethilidne2glycdl robidropyiens giycdiiestistens |ouiogiprepyias ogas chdoymee saddsbi gen ~

t her nopl ast |ps|9dslenu/andepblywadsn@migaﬂbebsmnorl lehe goupsschauns, worin sich ein
Bl rhni et el ausdehnt, wenn sich die pol ymere Phase verfestigt, wobel das
Ver f ahr en7.ur cdsed-calithomndnlastic oe thermosehelsesr seanff kigim 1 greafodmh oumRestitneh el ass
al s Bl ahmi t tBevherejposajdihydregenttiopthiotming kiagkingofgentdi-present T 2anps of fomPRA0p|R weight
und/ oder CI—II’FTG"!B“lﬁa#ff(&F‘tWW'Mgeben ei nes Wasser- 20 '

st of f br Ockenbi ndung- bi | de,nden Bl ocki erungsmttels, worin sich_ das M ttel

mit def §I Qorosedit P& Hhrmesat KPP ToRALS clig 1Py &t @ copRasiiaR et efaje 5 or
Ei ndri ngen ‘f‘f;"& sLa'd gﬁﬁ%{\?ﬂﬂ‘ﬁ?errr ngert und das Entwei chen von
Blahm ttel aus 3. "Verwendung -zur Bildung el nes

-ei nem [ ,socyan § g}@a%gerst of fhal ti gen
Fl uor ko | enst o,t stelé egssend CH2 F2,. CHF2CF3, CHF2CHF2und/ oder
CH2FCF3, und eA“;ylp ,r_r,o‘gjem ‘nbi ndungbi | dendes Bl ocki erungs- mttel,
worin sich daspdfetnliele d¥idb séisiiah mrrgsgna bRlohbB8N
Fl uor kohl enst ofdiyefBliadenaxidb ety Zditsaniagen! agert oder ver bi ndet, wodur ch das
Eiqgdri mgen vonprmsht ant BecdiarySmbieolshok@isted; nger t  und das Ent wei chen des
Bl ahm tt el s auSlyme (W), Siglyane [{B)vieglyreen(s anditetiaglyroe (DB0
Mono-, di- and tripropylene glycol methyl ethers and ether acetates;
Dimethy! adipate, succinate and glutarate;
Ethylene oxide/propylene oxide adducts with a sucrose;
45 Ketones and polyketone polymers; or mixtures thereof.
(A) = (ethylene glycol dimethyl ether)
{B) = (2-methoxy-ethyl ether)
(C) = (triethylene glycol dimethyl ether)
(D) = (tetrasthylene glycol dimethyl ether)

geschl ossenzelﬁél"gé °x'd5§p“if$f"°°"%° a]n%“"%haurrrs aus ei nem Pol yol und 25

50 .
9. A thermoset polymer foaming composition of claim 5, wherein said polyol comprises:

polyethylene glycol, polypropylene glycol, ethylene oxide/propylene oxide copolymer, sucrose

polyol, polyol containing ether, ester or ketone groups or mixtures thereof. ’

- 56. 10. A closed-cell thermoplastic or thermosst polymer foam of claim 1 wherein said blocking- agent
comprises:
polyethylene glycol, polypropylene glycol, ethylene oxide/propylene oxide oopolymer sucrose
polyol, polyol containing ether, ester or ketone groups or mixtures thereof. .
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4. Verwendung nach Anspruch 3, be| der ein zusatzl i ches Bl ahr ahmttel '

ei ngesetzt wird, ausgewahlt aus Lﬁ% CCl F2CHa, CthmI‘J‘mrlm‘:lm ‘“‘
CHF2CH3, (02, Kohl enwasser st of f en cpﬁ?ez[WIqormat
Schaurrzusam‘rensetzung f O einen geschl ossenzel I'igen war rgelfar tet &n

pol ymeren Lsog 36, con tnLérrﬁc'i Q ‘t’ﬂe %ﬁl?rﬁé}q (Y |ﬁ: ‘?%FH S Fé]él#n&b&e“
A i o g 1507, ol Bemighsiigio

Fl uor kohl enst fiorfall 3, from
CHF2CHF2 U”d/&ﬁL%Hs F@ﬁ§CF ;rbnﬁrmzmsrdfﬁae%m £ afdl &Sy Bﬂkafé)l s zur

Her st el 'ung ei nes war rrgeharteten Schaunes, wenn ei ne Umsetzung mt einer

| soeyanas hahleh@rdpriisneponent e erfol gt, und ei n Wasserstof f brl ckenbi ndung- 40
bi | defides Bl ocki erungsmittel, das sich nit dam Fl uorkohl enst of f

zusamen! ager Geschtbasenzetighri Mmbplasmcd&l rodér vpinagebiter palyneckn $soliersebiaump grefasseadheibauf t
i n den Schaunkontapiprichg @plymera 8hasa gndtainewiskentimverliganGasphabmpekemnizeichnet ddeehs Schaum
wahr end der gnec@asphase, Risateniggiens\einen afngsfamha@iﬁqnflmfkoh'wpfhgeh&r verineder Fluorkoh-
geschl ogsenzépﬂstogéﬂl_‘gglynere | sol i er schaunzusammenset zun her gest el I t durch

Reak- 45 t $Hzfe i Qe %\'ﬁdﬂ'&ﬁr |c§‘eFr?FKB Wﬁiserswovpr H%{‘Btb" Blok-
wasser st of f hafiary %‘i‘i“‘ltl"@f}'? ﬁﬂh‘l'aé ﬁ"é‘fe FiHerkal Zyrarenenlage (gRingst, r’(@gumh
Pol yol s zur H28 Sindfingsn 4o war"ﬁféfggﬁ uge H’éﬁr’?ﬁ eic Hd’°@ mittel aus”dem
V\asserstflgffbr‘le’ce?é‘é’hﬁ?ﬂq | I dendes Bl ocki erungsm tteI das sich mt dem
Fl uor kohT enst zusa nl.a LLi as
Ei ndri ngenqvogi: hr?r{ zZur rneim? e'%glfizer}églﬁ %E ri'i%%(fp{a 1 91%% ngségv{x? ngr%kek lgallgr
Bl ahni ttel auy ﬁ. @ag&%sm e e R e
unfaBt: 50 2 urkiddér Qﬁ&#c@d&FﬁF&d zaa&bemwwge&
Pol yol ugf af 7§toffb|la e)fﬁr‘icmh' -ﬁﬂﬂldﬁ‘ﬁ: (Qlockler EiR6IS) Baekif 13h )ﬁﬁ.@'Mlttel mit- dem Fluorkohlenstoff

Et hyl enoxi d/ PreimmheriRger stoloamahast ®odurch S rigSrevor Qluty @ deH SdRQfEVerringert und das
pal yol hal t i geedsidithsm von BEh@ittel 20slddn Shbdgvadpigeamt whd 7. Geschl ossenzel | ger
t her nopl asti scher oder warngeharteter Pol ymerschaum nach Anspruch 1 oder
ei ne Schaursz Ugswaieung el Biligngeinds gaschjpssecellifoncubiymeidn. Isalirschiaucia sus einem Polyol und
Wasser stsf f breikelsdnyarctiodyr Résol eleas cha@ss8tstoffhaltigeruFigpsiwhlenstoff-BlahmiBels, aimidssend ICHIF20
bis 20 Gew. - %6lfeEF.SEHROMEaINd/Odey CHETCFZLund reimeiasearstofibriinkpnivietuhgbiidindesi BlockieR@gs-
* C L M mgitel worip siolicdag Mitteh ovitrrdem) wasepsstofinaiiigeambluprisoblensiofi-fidhmiltgl pusammentagert
war ngehar t et epdePeiringet yedusehran Sinringprs pndaR im degfichaus ysiiBgerbpngdedas Entweichen des
Zusammenset zuﬁ@‘"ﬂ “%H%’h?‘EIEPF‘S"’B@G?"“G”"d\ADH n das BI ocki er ungsni ttel

unf aBt : ol y | enoxi d-Pol. rrere Et h en /Pr noxi d- Co, oI merg
nsp. §ng sgewahit aus
Pol ypr opyl &"g ?ré%@e'%éa (5'9 &T‘E@f o g%:g' gj éthylformiat.
Pol yet hyl engl %83&?8? O
Pol yet hyl enox | [ [ .
Pol yet hy % e%oxlfi’eo fl P%‘L@{% écﬁau%us%%‘ngﬁseéﬁn erg%%Slr}] gg}l al gn x%rgxg h& et?rhpo ?em]ere{l Iso
dyme (A, D éﬁ%ﬁer( s fhﬂluaéﬁ?lué leHQSI‘f W&Inrd@%%%méﬁbﬁ HMAE}O' D - und
Tri propyl engl ng]zge y:‘, SRR | pat, -succi nat
und -glutarat, @%ine wnrkﬁﬁn )(Aeﬁ‘é%fdegb M ﬁ&ﬁl&hﬁb‘e‘h@g\fﬁkﬁr@em&teﬂdﬂﬁfmes, wenn eine
Saccharose, Ketuidgtzihg tniPehrkiedcgihaltaigsN IKoMpaneRs o] und Sl WaskB @ Abrudkénbindung-
( EUJW engl ycol dild!&&ésyﬂil&ikbﬁlﬁdsnﬁtﬁ). das éla'r Mltdéﬁxﬁluoﬁd‘olﬂwsﬁﬁ l2ganmenlagert oder verbindet,
wodurch gleichzeitig das Eindringen von Luft in den Schaum verringert und das Entweichen von
Blahmittel aus dem Schaum wihrend der genannten Reaktion verlangsamt wird.

6. Warmgehiriste geschlossenzellige polymere Isolierschaumzusammensetzung, hergestellt durch Reak-

45 tion einer isocyanathaltigen Komponente in Gegenwart eines wasserstoffhaltigen Fluorkohlenstoffes und

einer wirksamen Menge eines Polyols zur Herstellung eines warmgehidrteten Schaumes, und ein

Wasserstoffbriickenbindung-bildendes Blockierungsmittel, das sich mit dem Fluorkohlenstoff zusam-

menlagert oder verbindet, wodurch gleichzeitig das Eindringeri von Luft in den Schaum verringert und.
. \das Entweichen von Bldhmittel aus dem Schaum verlangsamt wird, worin der Fluorkohlenstoff umfast:
50 CHz F2, CHF2CF3, CHF2CHF2 und/oder CHzFCFs. und

worin das Polyol umfaBt: _

Polyethylenglycol,  Polypropylenglycol, Ethylenoxid/Propylenoxid-Copolymer,  Saccharose-Polyol

und/oder polyolhaltige Ether-, Ester- oder Ketogruppen. '

55 7. Geschlossenzelliger thermoplastischer oder warmgehirteter Polymerschaum nach Anspruch 1 oder
eine Schaumzusammensetzung nach Anspruch 5 oder B, worin das Wasserstoffbrliickenbindung-
bildende Blockisrungsmittel im Bereich von 1,0 bis 20 Gew.-% des Schaumes oder der Zusammenset-
zung vorhanden ist.



(CS) (Tr| et hyl engl ycol di et hyl ét her) 20

(Tetraet hyl engl ycol di net hyl et her) ehi rtet e poI y ll
Schaunzusamrenset zung nach Anspru V\ﬁﬁ? das Pol yol mm "“I""Im”“I
Pol yet hyl engl ycol , Pol ypropyl engl ycoI Et hyl enoxi dl Pr opyl enoxi d- o poI yrrer
Sacchar os oéaeahossa%mgw therpt%léshélﬁer Bl Yaimoel o6 PoifiGicntiRt fM2h URRRI 386 6
Gom sche G2 ozt ASPRABRL & BT 6, A B el SiRG uHIDE |
war mgeh-~rt et gdiyefRPbioia!PeIGRaEM Nach Anspruch "1, worin das Bl ockierungsmttel
unf aBt: Pol yawpaﬁgmgbweadmd dRbiyerapy! engl ycol ,

Et hyl engxi d/ PhiypppliedadPolyhego- | ymer, Sacchar osepol yol , pol yol hal tigen

Et hét-/ Est er Polyathglsngkeslapnat ppediobatler Gem sche davon. 90 11.

Geschl ossenzrdijethglenghichienronusplea®t | scher oder war ngeharteter Pol ynerschaum
nach den Ansfkiibbrerypblyeitxyetianadder ei ne Zusammenset zung nach den Anspr Uchen
5 oder 6, di Rolysthytaroxidisorhitapinepoftpasiriindt-tibteasste.hal t, ausgew hlt aus CCl 2FCH3,
CCl F2CH8, CFRuyathylewpigifeitsimeanidero CH3, . 002, Kohl enwasser st of - fen und

Met hy| f or ni arimére und sekundire Alkoholethoxylatess  Revendl cat | ons 1. Une

pol ynere i sofme é‘\)t%@f’?ﬁ)@ J4ghme (S ¥d TeYRSVRS Ry Mong- D veg Tf@t%@ewefqlm%@'emf

conprenant u ntlnue et une phase gazeuse discontinue,

caracterisee r8?j£€%’?[§u°§a§ mer t%%aeni(@%}{e ‘%I p({eyké{a_'gflau?%r O‘@Eﬁzgure ;

y

hydr og6%4, IE ‘L%
CHF2CHF2 ; efcl A |§cojdﬁﬁeth Igthgrgent de bl ocage for mat eur de |iai son
hydr ogene, g,%(y_gthg\ Ie"ou se lie audit fluorocarbure en ayant
ai nsi pour ef f(gia e{h yeSldimathyiegt ration d" air dans |la nousse et de
ralentij le degpg th n@g@@ﬁnemgﬁ,&ant a partir de |la nousse. 45 2. Un
procede de fabr| cation d' une nousse Isolante thernopl asti que ou
t her nodur @, ewarmigehartsts Sfolymdfe T8 aumzlsiinchBURY nath ASE0Eh §OoWbinadds Bayolliumfbie
tandi s quo | polygBRgeol Foypicpylarlys®, Ettlichoxy/Propyiepsdictap@yrae ngHcehameipolydlepolybloi X
d' un f | uor ocreitigel Ether \Edton géan Getoghuppen adge@émigpberidvamt , | edit fl uorocarbure
corrprenant 50 - CH2F2 ; CHF2CF3 ; CHF2CHF2 ;- etlou CH2FCF3 ; et

' addi ti orf0dGesshlesgenaeliigde theimoplasijschéroadatm warmgehdeteri Pelvanerschayml mecesnsprughoty uetin
agent s' assoddscBleslideryegsinitiel umiafl: tPolystisdanglycol (Falveroryienalyash Ethitiprexid/Propylenoxd-feno- de
reduire la pb‘ﬁe't $§F'F3ER§SR9'YQ| polygiha{tigen ﬁfh?foﬁﬁﬁaj'@dE&KeéP@'“PBﬂ"é’ﬁﬁrlqeﬂséhed@wgenent
d' agent gonflant a partir_de |la mou sat on

f or mat i ¥n W ﬁ?ﬁ@mﬂsﬁﬂgg@e 'S'P' ?%sqh%’oqda’nt'aém hé rLﬁo H"L}Chﬂ" P
pol yol et d 5?5'8 %l a 2@%“%&: @E@H f"b@ﬂlé“‘tte
hydr ogéné co 3oH %’H“ﬁﬁ%ﬁt de

bl ocage f or nat & |a|son hydr ogene, quuel agent s' aSSOCIe ou se lie
audi t agerg e%mah@&t fl uorocarbone hydrogénd en ayant ainsi pour effet de
redwre la 2 C L M S * pen6tration d air dans |a nousse et de

ralentir le gROABREERynfrdisdianROfdtnodiikiub 30 thefnddbrclo 13 ceflfos! 1BrmBEY) Shfprendnt une
Utilisation aek@;swnerer&mﬁmwaaé pHASE ghzeudSdiScohtGH) BArhcRsriedd pdf 1 | 1 Se un agent
gonfl ant suppl uiepHadé Lok Bénidrenant au mold UuokdedrBUréhidiroghid lediiidrocdiiuilddmpre-
CHRBCH2k, CHmCHs, 002, des hydrocarbures et le form ate de nethyle. 5. Une

conposition rrmmlsantmimetemnHququnmmsd:Fapeur produi re une nousse pol ynere
i sol-ante ther nwa agentgleeblotageefoimstews db dirismeydroginep fequehiagent S@ssocie ou spalp aurit

f | uor ocar bur uotegatbuseyem eyant] aingi gouf $figbdeodyite U eenéf(ﬁfrm daicgans la@MREFR ot dCHIRRTHS ;
CHF2CHF2 . dégagement d'agent gonflant & partir de la mousse.

L@

2. Un procédé de fabrication d'une mousse isolante thermoplastique ou thermodurcie & cellules fermées,
dans lequel un agent gonflant se dilate tandis que la phase polymére se solidifie, le procédé
comprenant :

le choix d'un fluorocarbure hydrogéné comme agent gonflant, ledit fluorocarbure comprenant :
.50 CHzF2 ; CHF2CF3 ; CHF2CHF; ; et/ou CH2FCF3 ; et
I'addition d'un agent de blocage formateur de liaison hydrogéne, lequel agent s'associe ou se lie
audit fluorocarbure en ayant ainsi pour effet de réduire 1a pénétration d'air dans la mousse et de ralentlr
le dégagement d'agent gonflant A partir de la mousse.

55 3. Utilisation, dans la formation ‘d'une mousse polymére isolante & cellules fermées & partir d’un polyol et
d'un isocyanate ou Résol, d'un agent gonflant fluorocarboné hydrogéné comprenant CHzF2, CHF,CFs,
CHF2CHF. etfou CH2FCF3 et un agent de blocage formateur de liaison hydrogdne, lequel agent
s'associe ou se lie audit agent gonflant fluorocarboné hydrogéné en ayant ainsi pour effet de réduire la
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et/ ou CH2FCF3 ; et (b) une quantit6 esficace d' un pol on pouruEuidw re_une

nousse thernodurcie par r6action avec un corg:iosant cont ﬁlmm MH Bte,
et un agent de bl ocage formateur d R Q825158 ydr ogene q

lie audit fluorocarbure pendant |adite reaction en ayant *aif

si mul t an6nment pgRtdfionlPair dans 1a Folissh eg@e e Ire%eba%ern&@%wlﬁsdemgﬂﬂ&i & pQFbF‘%e 12
nousse et de ,ﬁga,g&ntlr | e degagenent d'agent gonflant a part I'a nousse.
6. Une conposition de nousse polymere isolante thernDdurC|e a ceIIuIes
fernbes praduidi€tieiNsdioni 18 A6vbndicRivgi 3, dbH3 16468 A allikse G NHg6HR BAlakt supSEMEYRIRA LiRdIsE N
presences d' Unpafrhil001LE6CHY, IGOIFECHRY Cifs CHE 0812 FCHEH, CHREHE, 02, des Gytidthiblires €fid foftatede

d' un™pgol yol pedtylgr odui re une nousse thernodurcie et un agent de bl ocage
format eur de liai son hydrogene qui s'associe ou se lie audit fluorocarbure
en ayant aisnsUnesiompdsitiammpussantepeontenagt dngiolydlegpowrapdhdiirecunk snopssa @olymére isplande tiermo-
dans | a noussdurais 2 epfiulpsfprades, pommemedg enent d' agent gonfl ant. AFpartlr de la
mousse, 'dans | d&we|fluerogerbyesr ydraedney | fcfgﬂfﬁ?aé’ﬁﬂ °°@P12F32t C'@ﬁFZ@ﬁ&C a CAHBOHFD 1
et| ou CH2FCF3; etigu GHFCFs jetigns | aquel 1 e | edit poly nprend: un

pol yet hyl ene- I('g)dtﬂ? quﬁﬁég‘gﬁyﬁ %P'é‘ﬂém P{/%’er “"ﬁl‘f'°lﬁ§f)31° preie pan fggetion avec un

d' et hyl bne/ oxy #8meRE d B logagg dorg "E'Etf?r'ﬁ‘s? WPBEP"LH"[“

pol yol contena asﬁ’ g ° ?é’ a“B Bh ensavap) naé"s 8
t her nopl st que dg goq"re 5 etra '°" agéjf”r S8F%Y r?ligeris?ent F%lgaP veend?% tt on tla
30 une conﬁ63| | on nDusse de la revendlcatlon 5 ou 6, dans Iaquelle

I edit agentg, d@nebéo%éé&%n fdQ rrﬁHEEé’e%lyﬁ\Sre uéd?aht%%lanﬁiddfc@%eﬂeﬁu@é forrdod SrodliteSeh MBSt
proportion dewdgilurfeontposiittibonfeRih uR soBahdls ofl Bresdaed ben mw&sﬁ,umyeeaaa@&étlue@
8. Une {oUSSQuaRtRd HIERESL i SHIyORRlAsdufk he Mbussd HorMRBILHES buncager b Hb&ge foRhidiEae S
de (g revendi gakis@hydirogdheQui sHasocie ou 8 lid duit ROIEMSukd dnQiparit Gindi SimiIRMETISH Bt 6D 5
ou 6, dans | aggueduire 1d pBadtiaticagitidattta MoGsa gRle Calontt 1€ Bsbagaint Padoit (gOMIEatar partir de

d' et hyl ene) ; denussepahs/agpslpIiuarscataredtomprind :bnel oxyde de propyl ene; des

pol y(oxyde de pcCugyl; CHE)CF: (6ldF.08RG-o/@t CHIFCH: 6att es de pol y6t hyl bne- gl ycol ; 40
‘des nonost ear daneoubile lpdit polydlopinenesd gl ycol ; des

al kyl phdnoxy- gn oy eolyethyipreglirel on Bolypehpglneraivos) unzsppolygwrecxyderd éltyiasiawdasdeckuopy-
pol yoxy6t hyl niénes ey pilvobinbase deleascharppajetiou th mm@ergmes prevgeaétyat W}ﬂlr e cétates

6t hoxyl ats d' al cools prinmaires et secondaires; yme (A, le
di gl yme (B !"?9 'P?‘F ?WB"% G’E‘Ppl?séq‘{e#‘r"éﬁgr‘%‘é' rq@i})""“'?sefgr"@%%? g r@yendication 1 ou

6t her - acBt at € i ’g 3 Fpdf gvendigation 5 ou B [epr ge,placage formateur

| * adi pate, |e s'lﬂ?ﬁ'? igf (e} Rrésent Aning propoftion gie 1,9 U ¢pat Srpoifl fie fagite mousse

d'addition d %5‘5&9 'é‘t hyl bne/ oxyde de pnopyl ene avec un saccharose; des-

cetones et gooj, rm} L‘X'%%e?f q%%ou keeiﬂ oS B8 fa FovBititationd ou s,
calt que ‘aia

(A (ejher y(oxy Qi‘-é&?yl’en o it fl blogf‘;g? co Srerde) _

2- rret hoxyet hyl e
(6t her di met hyl ggdi@péifindrgt lgp@oxgaeydg%&,y,éé&} 9 Une conposition

nmoussant e pour gERdisoRfoxide!dé gé,{eper modurcie de la revendication 5, dans
| aquel I e | edit B&d widho- atamaateg\ab poBthipsted®icdly | bne- gl ycol ,
unpol yprepyl ne- gbsibeostéaiaescipolystifisne-gpeoyde d' et hyl ene/ oxyde de propy- |bne,
un pol yol a bas destakylpbdnoxyepolysiboxythanisl;yol cont enant des groupes 6t her,
ester ou cet onedesonongsiédtBes et tristéarates de polyoxyéthyléne-sorbitanne ;
des amides d'acides gras polyoxyéthylés ;
des éthoxylats d'alcools primaires et secondaires ;
45 le glyme (A), le diglyme (B), le triglyme (C) et le tétraglyme (D) ;
les éthers et éther-acétates méthyliques de mono-, di- et tripropyléne-glycols ;
I'adipate, le succinate et le glutarate de diméthyle ;
des produits d'addition d'oxyde d'éthyléne/oxyde de-propyléne avec un saccharose ;
des cétones et polyméres polycétoniques ; ou des mélanges d'entrs eux ; :
50 (A) = (éther diméthylique d'éthyléne-glycol)
(B) = (éther de 2-méthoxyéthyle)
{C) = (éther diméthylique de triéthyléne-glycol)
(D) = (éther diméthylique de tétraéthylgne-glycol).

—

85 9. Une composition moussante pour mousse polymeére thermodurcie de la revendication 5, dans laquelle
ledit polyol comprend : _

un polyéthyléne-glycol, unpolypropyléne-glycol, un copolymére oxyde d'éthyléne/oxyde de propy-

1&ne, un polyol & base de saccharose, un polyol contenant des groupes éther, ester ou cétone, ou un
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EP05§"713881 * C L M S * nelange d-entreeux.
10. Une nousse pol ynbre thernopla ue t her nodurci e ceI

de | a revendication 1, dans Iaquelﬁ'epq??gdﬁgaégent de bl oc “ﬁm “m“s
un pol yet hyl ene-gl ycol , unpolypropylene gl ycol, un copol

d' 4t hyl bne/ qwg,seg.gnt,g | ene, un pol yol a base de sacchar ose un poI yol
cont enant des groupes ether ester ou c6tone, ou un nelange d entre eux.
11, Une nauiS$ie nitabss poiymers hﬁfnmanaéﬁaaat dudhtPm&trcioEdelIMAUSRESR BB I1£RVdnibAen 1,@BM¥bes
~des revendi ciadubiRnédit hgéntide’blocdds compre@t Une conposition des revendi cations 5
‘ou 6, Osli cont wepdlysthgRfE-dhRolimpalgedtlyiéamgifdoRn oi capbipisre op@s disth@d&ibdkdbidie propy- ,
Ca FVE-SHS CH&6Han pdhidP3-6ida [de sécicieSeidn palYa comtamntigsl goomes bthere sstag tou bdtorepoundnat e
de net hyl e. méang®d'aBre30x.35 40 45 50 55 26

11. Une mousse polymeére thermoplastique ou thermodurcie 4 cellules fermées des revendications 1 ou 7,

10 ou une composition des revendications 5 ou 8, qui contient de plus un agent gonflant choisi parmi
CClaFCH;, CCIF2CHs, CF3CHa, CHzFCH2F, CHF2CH;, CO2, des hydrocarbures et le formiate de
méthyle.
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