;89e3e5*02IInlanAn6nT*o$' Sol way Fluor and Derivate GrbH 30173 Hannover
*~~~2* M xtures wth 1,1, 1, 3, 3-pent af | uor obut ane and
1, 1, 1, 2a828p8hept af | uor opr opane Descri ption The present mvenh“ ﬂﬂ“ﬂﬂ‘mmm
to mxtures with 1,1,1,3, 3pentafl uorobutane (R-365nfc) and at
further quorocarbons and their use in the production of foaned plhas#ics.
It is already known to use partially fluorinated hydrocarbons as bl ow n
gases for the producti oAk ahOF RGP |]5ésmvlartteerdﬁggﬁ onal pat mmammmwmﬁwml
application WO 98/ 27145 dlscloses t he use of bl ow ng-agent m x
contain 1,1, 1,3, 3pentaf | uor obut 2fd 72nd¥WAIEE £ | uor ocar bon conpousdsnand
oEtlonaIIy further blomﬁng agents such as carbon di oxi de, in the context of
t he product|on of i.s._an o t he prese inventio to devi se
mi xt ur es "W S&r é’l(f)tglr tlhé'r ]1 r%?o@&@%e‘{lt‘r‘ &]Pet @rtd;el’fll a]str#fo?i 3With
whi ch for exanple foanmed pl asthepsafiltoragbraopsageous qual ity propertles can
be produced in a sinpler manner. This object is achieved by the present
invention. Blow ng-agent m xtures according to the invention which can be
used as bl owing gas for the produeepenibtiPBaned pl astics, contain or

consi st of 2 A 1,1,1, 3, 3-pentafl uorobut ane and B)
1,1,1,2,3,3,3-heptaf|uoropropane and

The present invention relates to mixtures with 1,1,1,3,3-
pentafluorobutane (R-365mfc) and at least two further
fluorocarbons and their use in the production of foamed
plastics.

It is already known to use partially fluorinated
hydrocarbons as blowing gases for the production of foamed
plastics.

International patent application WO 98/27145 discloses the
use of blowing-agent mixtures which contain 1,1,1,3,3-
pentafluorobutane and further fluorocarbon compounds and
optionally further blowing agents such as carbon dioxide, in
the context of the production of foams.

It is an object of the present invention to devise
mixtures which are further improved with respect to the
flashpoint, with which for example foamed plastics with
advantageous quality properties can be produced in a simpler

manner.
This object is achieved by the present invention.
Blowing-agent mixtures according to the invention which

can be used as blowing gas for the production of foamed

plastics, contain or consist of



C© 1,1,1,2-tetrafl uoroethane and/or 1,1,1, 3, 3pentafl uoropropane, with the
follow ng provisos: a) per 100 parts by wei ght of the bl ow ng-agent

. mxture, 65 to 85 parts by weight, preZerably 75 to 85 parts by weight, are
allotted to the total of constituents A) and B); b) per 100 parts by wei ght
of the total of the constituents A) and B) nentioned under a), 80 to 95
parts by meight preferably 83 to 90 parts by weight, are allotted to

1,1, 1, qAﬁ 31 €1 u @g@bﬁ{ghée@@ander of the total of A) and B) is
f or med he taflgoro ane; per 100 parts by wei ght of

the bl ngiajg'ehtjn;x:{ﬁeh Rat BARYOR: 11?)%??5 S weight are allotted to
consti taent1 Q,1 Prei et refil bove tigangeamid fxt Uy eslaBe3eharacteri sed in that
t hey consi st of nstituents A, B) and C), wherein per 100 parts by wei ght
of the blcwﬁ?ﬁf%ééyﬁ HERFE®70 to 80 parts by weight are allotted to the
total of constituents A) and B) and 20 to 30 parts by weight to constituent
1, e es at the limt of flanmability; the
nlxturé@ﬁ%gcg?glﬁéf{éyﬁﬁgbﬁﬁggﬁ%%%n are al so i nproved conpared with known
m Xt ures mnth HFC—365nfc with regard to flammability. They are particularly

sui tabl g f Qﬁeﬁsfb@spr@Mﬂﬁﬁ ﬁé§ ﬁ@rofh@h@rBﬂ@ﬁihénagénﬁOﬁﬂﬁduﬁéﬁssscﬁomﬂth
for oth es such

very good i'nsul ation val ue be use

as for exan%5e9%§t$e?Ylﬁ%+%BFs pE%?%E%?iYOFSCFQa Fn8a55§n§¥ be BB?Cularly
good bl owi ngr&g€hiott &8 Ut&Sthensoshl 0bf 868mbyiveeghs Af andi Bure of 87
parts by wei ght HFC-365nfc and 13 3 parts by weight HFC 227ea; the
remai ni ng 20% by wei ght consists of 1,1,1,3,3-pentafluoropropane, HFC-134a
or a n1hlurpenfl@@tparﬂheby1weughs aﬁcbhdlhgtab ohethavennebihtaeats A)
parti cul arl y,§Ub} aRLe. 28n000Uhag-08F, T 8D Leeearggyegl 8y gbibpgned plastics,

for exanple a e extru5|onﬁEroces rocess, -t he
thernnplastPt@f% AV nBAgtehB80pPaRFAgPEguRiJhEe é%?réaéﬂtéﬁﬁeEPly to form

foanmed sheejsy {i4 n’g} Qén@aeihb%buiaﬁepl aabi enemebakiabekoals thamedkatel y
after IeaV|ng P &e, Far ex Pi ﬁag 5 E b Eeg mat er.i al Sn

(pol ystyrengf B y@ hyfe Qrﬁﬁ yfa)a er 3r §EPFEEFEOEPRELYF Edn be
manuf act ur ed. The m Xt ures accordlng to the invention are particularly well

e hiofly RF SPcERREBnRd HeRARE of Sfel B1SwifiatipBhe RIR(ATE Py (0%

are hlgﬁ pro ion o
fl exi bl e fohessbatbdpantesbyyuraght argoaﬁépttﬁ@egpapoﬂééﬁﬁuevﬁeC@roduct|on
of foamed naterials based on isocyanate is known. Their production and the

base material s usable therefor are disclosed for egﬁnple in Euraq Bg%% @atent
appl i cati on Bpeiersgd baswipg- a@FPﬁaWﬁ“§uEﬁ§y@FSp€ AGEerAGTSt M a

Chemi st EMe ebhsedkt b(ﬂncoﬁgltliﬁﬁeﬁgg}é\& Zggessug?? %o %ﬁd,remi greratioonal
pat ent a tions
Of f enl e§ §§cﬁV|WF1§g€;2% gg glﬂy N PSR A mlx%y%%b§@|ﬁﬁgfﬁg%a I8 q%mulc
aronatlWeagdthatera&ﬁottedpabymQ@cy@maﬂlef@pn@xaMMaebﬁ *h 2and B and
|socyan§be grgﬁpéa%@g g ghﬂst%t% %qu§%%§tt5uents They have an

r u

al i phati’c ydroc on radica atons, a cycloaliphatic
hydr ocarbon radical with up to 15 C atons, an aromatic hydrocarbon radi cal

with 6 to 15;Cia§0R830Q ﬁ'ﬂa@'l@b‘r@ﬂ)@h:'aﬁeh)lqre%catrtb@_'her adi@al ofith 8 to 15 C
atoms. Starting constifuents which are artl arI pref r.red |ndu§yr|ally

are for éﬁ&WﬁPélitXﬁ & ?*étPEFﬁyﬁ&ﬁQ(ﬂHQﬁ) 1nven ion

improved compared with known mixtures w1th HFC 365mfc with
regard to flammability. They are particularly suitable for use
as blowing gas for the production of foamed plastics with very
good insulation values, but may also be used for other
purposes such as for example as refrigerants, solvents or

cleaning agents.

Particularly good blowing-agent mixtures consist of 80% by
weight of a mixture of 87 parts by weight HFC-365mfc and 13




4 di phenyl net hane dii socyanate, polynethylene pol yphenyl isocyanate and

m xtures thereof. Also what are called "nodified pol yi socyanates”, which

- contain carbodiimde groups, urethane Yroups, allophanate groups,
i'socyanur ate groups, urea groups or biuret groups, nmay be used. Further
starting constituents are conmpounds with at |east 2 hydrogen atons which
are reactive with respect to isocyanates. These are in particul ar conpounds
Wi th a gmhes Uyt aed - 4994 0 de 0POmayhify PoefByakkygrentain 2 to 8
hydr oxyl groups and furthernore nmay contain am no _groups, thiol groups or
car boxyForR ity . 0ot yet het s3 'E)%W%ét‘é?%?mb%ﬁ’%%r b}éﬁgf %g4ﬁn8rpﬁl yest er

am des ptkrdaye pottl®. 8 hydroxyl groups are particularly well suited.
Optional ly al so conpounds whi ch serve as chain extension agents or
cross-linking agents and preferably have 2 to 8 hydrogen atons which are
reactive wi tThe esipenireés acooyditag eso nelye benvertias ararpangicohsrivuents.
Usual |y e e J : n : or in
additidﬁ§ 65%9%r%éi?ﬂg%%ﬁgsgggn?ﬁ%a%?%ﬁ%g?&%ﬁ§%ﬁgg%guéggg?acgﬁgggiﬁgéroups
may al stopeeyrenbatalEpthynaneyextripheRr RURFEPEri €8 BRUSaBYPEPSAs may be

j oi ntlyepisethe FRbp EXSFPES, 88641 HORG! LM ChEBWEAY Abentngragertsugeah as
wat er may be used?

Catalgsts éucg as forﬁixangle tertgary @Hines, such as
di met hyR5RFEhexyP ahPHB, LoABPdr SBPGEAT cEHbPEl OEoRPBEAUESsulhi®as for exanpl e
tin salpra®ficarhaouytisl atbdascammalisatbtyuséder Siebadagachevaoaddeeti ons
such as_enulsifiers foa bLlLisers . I _pal yet her
copolyn%?g,e¥%%5f?bn§%%I%9 n%ﬁgggﬁ?ésdc@ Fggégésg?%§%§§ggﬁg§§ g%affins,
fatty apcbpetsybendibasag fohpsd| vabnaesalpi gheapsctdyedy)f camepeoofing
agents fgﬁgfgétgpgéphate esters or phosphonate esters, such as for exanple
tris-chlorolsopropyl phosphate, may be used. Furthernore, stabilisers
agai nst the effects of ageing and the weather, plasticisers, fillers, dyes,
antistatic agpRésSmixtur8sNuEete8abling 8geths, ipoeAtiegubabi pgretbalantes or
bi oci dal active sybstances can_.be used. _Suitabl.e catalysts,are for exanple
F%ang § ag g é@f.

ment i on¥8l{nSHh P¥ohlf BLPEHELARPI PEaLPER RO 85FTA PRRESe Pl ude
or gani cisstpesatasi nvakgohpkshagdlgnendetbées isutheaprodughdonnefcdmpounds,

for exanple.dinethyl | o y ine, di a i :

2-di netﬁgFgﬁ?Hggfh3¥/}L§¥§di Bn@?h%ﬁlg]‘r’n géﬁg%%?e?%?@ g?‘ﬁier?etoﬁyllasr?ic S8Ry et her ,
2, 2-di netphofonodintepyhdét iermsN, N- di et hyl ani noet hyl nor phol i ne and

N- di met hyl nor phol i ne. Al so organonetal i c conpounds such as for exanple
tin, cobalt or iron _conpounds can be used as_catal yst. Exanpl es whi ch can
be used are ThA Breduehien esniramgdpRekenapds BREREYPH ASEEYETALte 18nd

i L on gcr%hewl. a_@‘ﬁb&gepr$_ﬁlﬁ._cb|:i._awi agdggagg bagey mbeAeuiadsasxssmﬂle tihee:.ef\m'é:_t hout
t he above-nentioned .auxiliaries an itions. Accordi .t i ment,
t he bloﬁfﬁggé§8ﬁ9§egr Sts&FNEgEt Ady rpﬁegﬁengeﬁbr%F%gjfﬁggggbégb%“

auxi | i api @81andéaddnt i'Oiadmaant gr Encyclopeddt of tImelvistrdadli on is thus
product pRQ,GARSL Mt U%ghseh%ibhe, Rttt 0B 10f Shoamed eyl ay ieyp; wWhich are
based on"a content of the nixture according to fhe inventjon which is

ef f ect | ¥BtESRaLdQRRAgPAS SHLORPRE 1GAS 1ORE P2 03GRe F6 /130439,

above- ”9@?_&@@%_@ and Beatia@s oFFdnaddiulnio@esriEte D3 aw 1@ agentalaccording to
the invention is then preferably contained in an anount of from1l to 35% by
wei ght, and the auxiliary(auxiliaries) and additions) as renai nder to make
up to 100% brlwehght c, Oegcipelldphead ipr, oduatliiphatdrst iatneenstt iics amden xes
consi sting _of bl ow n ent_accardin 0 Mo\ IO ol yester

pol yol s 5%8F8Fyﬁgﬁfe%ﬁ@%lﬁﬁﬁiﬁﬁgF %ghéﬁ%%ﬁgﬁghsﬂ&#1P.%ggégplained further
bel ow. lLisocyanateegirionps cam ber geed @spretdutd ioaansttituantss Fhriice what
are cal hedPLeMie$HRrAE Wgﬁ:@é&cﬁo@f‘trafcﬁ%lmi%rﬂ A tANB thegsomi e 4 hen
reacted wth the isocyanaté. For the productiqn of the renlx,éxﬂgmﬂs or
poneth@W§}qu%Hh%§1C gydrocarbon radical with up to 15 C atoms, &n

aromatic hydrocarbon radical with 6 to 15 C atoms or an
araliphatic hydrocarbon radical with 8 to 15 C atoms. Starting
constituents which are particularly preferred industrially are

for example 2,4- and 2,6-toluylene diisocyanate,



agents, catalysts and optionally further additives are m xed together in
the required anobunts. The foans are then produced by bringing the prem x

. into contact with the isocyanate or isbcyanates. |f prem xes are produced
usi ng the aforenentioned bl ow ngagent m xtures, if a critical anmount of

bl owi ng agent is exceeded surprisingly it may happen that the entire system
has to be classified as conbustible owing to the |low flashpoi nt, although

the bl oy ﬁymmétmaﬁatdfaéwﬁyamAUQl pdsymetmyleﬁe poeyphéngbmbust i bl e.
Prem xes accordln and aiio 1 to 35% by

t {
wei ght , 1%9%%%9%&?3a%§z%F§6@P%§nﬁ%%gﬁggnogi?ﬂe8%¥5mfﬁ§ G9&ht%according to
the|INMﬂﬁdiﬁuedprnysmm£Snmngstpnwhtthoéont@mnngaagednlmmdepgtyups but
| _
Arount GreTnaR o fouad” SPONSRERALe PaEuBy ! LBEY ERuPRE 2 ERbbRANSurBall
agent , godyps Qﬂmbkmmeauxr¢u9$ie@aﬁnheauﬂedrons present add up to 100% by

wei ght in the prem x. Preferably polyether polyols or polyester polyols are

used. For exanple 10 to 20% by wei ght, preferabl% o 15% g mg g of a
phosphor us cO#HdRH, SEﬁ%ﬁ%ﬁ%b¢9n??%%¥%?¥spﬁB%pﬁ ?rW%t% Br 5£88br opy!|

phosphaj enydBygde £O0hal Wedchnat8erpaedive WhEhprédpéthﬁoconstltuent or
ponoI renlx accorqt13 to the, |nvenéhon is then brgugh nto contact with
s %%

the is RRALTS | afES R RABWACHARRFORRGUR Tﬁe pol yol s are
Conpoundslwmmhaﬁtwéﬁght afhyGOOQenlatOaﬁ,mhhmbhapeefeaabﬂyecmhthinegpect to

i i.aht of
400 1o 60, BUBTCERYR Srotelaphl LLBEnEORBRL Ry LR B0 GIHL 6L URREN ©
furtherhbl@lngyo@nﬂt@rncénbﬂEYérgnpgpsthP@lYng@E§:oP°é¥?§§%Vﬁ /gr oups. 7

The preﬁ&fy@&fﬁéﬂé@@stQn&hﬁol?é@@ékoatheQVﬁﬂléﬁfﬁévéOQDEBGQ WbiRokgawn
prem xes with respect to being roof .. Thus sinple storage and

e
transpo9¥°%Pst%EepP%ﬁ¥%cP§aE$¥sWBié gﬁﬁFﬁgther subj ect of the invention is
plastics foanms produced using the bl ow ng-agent mxture accordlng to the

t foll I d | i
Further . i tIGTORR ALY | b0, Coupapacs e Ee e nirb ol tn, Pheeibith
Pol yet hagepbs yot CEGSsalmhkAﬁéO?gaassnanddpw&ﬁthDQthaWE|@htObBomﬁng agent
(relat'Mﬁd£8?8§0¥eg%sa@ﬂl&ﬂeagha§gggk@VenﬁgtﬁeE@% Q%dtoAl%%E9%5$t@%Xture

consi st arts by wel and HFC-227ea ( MBI% ratio
87: 13) @ﬂﬂ be pae@sasy8ﬁer§hpglcgnﬁtatgeaéﬁtaﬂﬁaéﬂéyréaéﬁeaﬂé §s 8@ VEs
bl owi ngzagentculhasieoyAt a¢cobdieBg4abo . DiNsENabiSOf13£36n dddition to

hydroxyl groups, amino groups, thiol groups or carboxyl groups

may also be present.

Optionally, further auxiliaries and additions may be
jointly used. For example, additionally chemical blowing
agents such as water may be used. Catalysts such as for
example tertiary amines, such as dimethylcyclohexylamine,
and/or organic metal compounds such as for example tin salts
of carboxylic acids can also be used. Surface-active additions
gsuch as emulsifiers or foam stabilisers, for example siloxane
polyether copolymers, reaction-delaying agents, cell
regulators such as paraffins, fatty alcohols or
dimethylpolysiloxanes, pigments, dyes, flameproofing agents
such as phosphate esters or phosphonate esters, such as for
example tris-chloroisopropyl phosphate, may be used.
Furthermore, stabilisers against the effects of ageing and the
weather, plasticisers, fillers, dyes, antistatic agents,



Exanpl e 2: Use of HFC-134a A prem x was produced anal ogously to Exanple 1
from pol yet her pol yol (Tercarol A350) and 10% by wei ght ternary

bl owi ng-agent m xture. Instead of the %l uoropropane, it contai ned HFC 134a.
The fl ashpoint was determ ned in accordance with DIN EN | SO 13763. No

fl ashpoi nt coul d be determ ned. 8 Clains 1. A blow ng-agent m xture,
containing or consisting of A 1,1,1, 3, 3-pentafl uorobutane and B)

1,1, 11%ﬁ%£%é%fw@t@§éw@éPpp@@@nﬁe@@ﬂaﬁané duBksantesebrabioeiaalhane and/ or

1,1,1,3,3 entaf uoropropane, with the follow ng provisos: a) per 100 parts
by wei i Jo et%b%%‘&ﬁ% AFPRnPEnt%E8re, 65 to 85 parts by weight are
aIIotted to the total of constituents A) and B); b) per 100 parts by wei ght

of the total t 80 to 95
part s by wei R earEe SPREHL4ER £ 2GP e Bin TR0 nOCRUBNTR®) . O Lo

r emai nd:ante)rnah:eoma)lapabéntA)aBDbllBéltil@nf‘&Qn@G/M%‘l These include
1,1,1, Zoﬁ%é’hf’@e&&lfﬁéé'or%iﬂ@émsohsispsﬁdlgﬂlﬁa&ﬁe% wekahkgof the

bl owi ng-agent m xture t least 15 parts g&t are allotted to
const i tHeAPE}ine COMPPYDRfg- SaéseﬁﬁEPAEtéFW§EB RYELQPSXHAA®} Pewi th 70 to
80 togI aaleih@%aﬁamm@ntg - §9meBRgl hieokt By 1peF diinsthytamihori xt ur e
ac
cor Iggoégletﬁé¥112—dimethylaminoethylether, 2,2-dimorpholino-
diethylether, N,N-dimethylaminoethylmorpholine and
N-dimethylmorpholine. Also organometallic compounds such as
for example tin, cobalt or iron compounds can be used as
catalyst. Examples which can be used are tin dioctoate, cobalt

naphthenate, dibutyltin dilaurate and iron acetonylacetate.

The blowing agents may be used as such, i.e. without the
above-mentioned auxiliaries and additions. According to one
embodiment, the blowing agents are used together with one or
more of the above auxiliaries and additions. A further subject
of the invention is thus production constituents for the
production of foamed plastics, which are based on a content of
the mixture according to the invention which is effective for
foaming as blowing gas and at least one of the above-mentioned
auxiliaries and additions. The blowing agent according to the
invention is then preferably contained in an amount of from 1
to 35% by weight, and the auxiliary(auxiliaries) and
addition(s) as remainder to make up to 100% by weight.

One preferred production constituent is premixes
consisting of blowing agent according to the invention and
polyester polyols and/or polyether polyols. This embodiment
will be explained further below.

It is conventional, in order to produce foams, first to
produce what are called premixes from the different feed
materials, and these are then reacted with the isocyanate. For
the production of the premix, polyols or polyethers, blowing



I.t consists of the constituents A), B) parts by weight being allotted to
the A) and B) and 20 to 30 parts by weight 100 parts by weight of the

bl owi ng- agent 3. A production constituént for the production of plastics
foans, characterised in that they contain a bl ow ng-agent m xture accordi ng
to one of Clainms 1 and 2 in an anount of from1l to 35 percent by weight and
auxiliaries or internediate products such as flanmeproofing agents or

cat al ysi§en®s r@@@anﬁ@tstQnﬁﬂbptM@namlﬁoﬁﬁ&bheneagﬂit1ve9 dreAmixed

non- combust | bl e et her and/ ste o] pr m r duction
of pIas??%%t?%ﬁng gﬁﬁrﬁ%ﬂ%???édagﬁu¥ﬁ3t #Hg %¥§W€ a% QF%S %Qggegg
wei ght o§ bhﬁn@ingﬁngeagfemlacmntdlugntacbnwlbh Cha|m50¢yandt2 oF. A
non-conbgs g£§ Qlyether and/ or pol yester polyol prem x according to Caim

4, charb ¥#3255Fh that the prem x contains 5 to 20% by wei ght of the
bl owi ng agent m xture. 6. Plastics foans, obtainable using a bl ow ng-agent

conposi tion ffcﬁfgﬁﬁﬂeéOaQerQBdQEéanﬁsinQrtﬂe aflofefileAtAbnbld. PRoALAY- 6BtV
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Premixes according to the invention contain polyol and
also 1 to 35% by weight, preferably 5 to 20% by weight, of the
blowing agent according to the invention. The premixes may
consist of blowing agent and polyol, but also one or more of
the above-mentioned auxiliaries and additions in an amount of
from e.g. 10 to 30% by weight may be contained therein.
Blowing agent, polyol and any auxiliaries and additions
present add up to 100% by weight in the premix. Preferably
polyether polyols or polyester polyols are used.

For example 10 to 20% by weight, preferably 10 to 15% by
weight, of a phosphorus compound, preferably triethyl
phosphate or tris-chloroisopropyl phosphate, may be contained

in the premix.

The production constituent or polyol premix according to
the invention is then brought into contact with the isocyanate

or isocyanates in known manner and foamed.

The polyols are compounds with at least 2 hydrogen atoms
which are reactive with respect to isocyanates. These are in
particular compounds with a molecular weight of 400 to 10,000,
which preferably contain 2 to 8 hydroxyl groups and
furthermore may contain amino groups, thiol groups or carboxyl

groups.
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The premix according to the invention is even safer
compared with known premixes with respect to being flameproof.

Thus simple storage and transport of the premix is possible.
A further subject of the invention is plastics foams
produced using the blowing-agent mixture according to the
invention.
The following examples are intended to explain the
invention further, without limiting its scope.

Examples

Example 1:

Polyol mixture

Polyether polyol (Tercarol A350) was mixed with 10% by weight
blowing agent (relative to polyol) and the flashpoint was
determined. A ternary mixture consisting of 80 parts by weight
HFC-365mfc and HFC-227ea (weight ratio 87:13) and 20 parts by
weight 1,1,1,3,3-pentafluoropropane was used as blowing agent.
Flashpoint according to DIN EN ISO 13736: 15°C.

Example 2:
Use of HFC-134a

A premix was produced analogously to Example 1 from polyether
polyol (Tercarol A350) and 10% by weight ternary blowing-agent
mixture. Instead of the fluoropropane, it contained HFC-134a.
The flashpoint was determined in accordance with DIN EN ISO
13763. No flashpoint could be determined.
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A) 1,1,1,3,3-pentafluorobutane and

B) 1,1,1,2,3,3,3-heptafluoropropane and

¢) 1,1,2[sic]-tetrafluoroethane and/or 1,1,1,3,3-
pentafluoropropane,

with the following provisos:

a) per 100 parts by weight of the blowing-agent mixture, 65
to 85 parts by weight are allotted to the total of
constituents A) and B);

b) per 100 parts by weight of the total of the constituents

' A) and B) mentioned under a), 80 to 95 parts by weight are
allotted to 1,1,1,3,3-pentafluorobutane, and the remainder
of the total of A) and B) is formed by 1,1,1,2,3,3,3-
heptafluoropropane;

c) per 100 parts by weight of the blowing-agent mixture, at
least 15 parts by weight are allotted to constituent C).

2. A blowing-agent mixture according to Claim 1,
characterised in that it consists of the constituents A), B)
and C), with 70 to 80 parts by weight being allotted to the
total of constituents A) and B) and 20 to 30 parts by weight
to constituent C) per 100 parts by weight of the blowing-agent
mixture.

3. A production constituent for the production of plastics
foams, characterised in that they contain a blowing-agent
mixture according to one of Claims 1 and 2 in an amount of
from 1 to 35 percent by weight and auxiliaries or intermediate
products such as flameproofing agents or catalysts, as
remainder to make up to 100% by weight.
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that the premix contains 1 to 35% by weight of the blowing
agent according to one of Claims 1 and 2.

5. A non-combustible polyether and/or polyester polyol
premix according to Claim 4, characterised in that the premix
contains 5 to 20% by weight of the blowing agent mixture.

6. Plastics foams, obtainable using a blowing-agent

composition according to one of Claims 1 or 2.



