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sulphomc acid, but an oxy—amd of phosphorus' :

can be used as the sole acidic catalyst. If de-
sired, the acid ‘may be used in combination
with an alcohol or hydroxy—aldehyde, such as

50 Resin compositions that in the presence of glucose. A preferred combination is aqueons 115
. at least 109, of a boron compound, based phosphoric acid containing 30—90% by
. on the weight of the resin, can be converted weight of H;PO, and up to 50% by weight -
! into a foam showing substantially no second of glucose. The catalyst is generally used in
; ~ exotherm at 200°C, for example a maximum 3 minor proportion such as from 2 to 20%
- 55 ' temperature of about 225°C, when tested by by weight, based on the resin. 120
- the second exotherm test, are very useful. Preferred alcohols for use in combination
.. The sgconci exotfh?lnn test referred to herein.  with the acid .catalyst are 1,4-butanediol and
. is carried out. as follows. a ol; erred
- - A sample is cut with dimensions of 6 X 6 gor?fgl‘;i'ozl;l ottxer pret wlccholy ars: the
60" - X 6'cm. The sample is placed in the middle. ~ Conventional polymerization and foaming 125
of an oven, the temperature of which is kept  procedures are employed in preparing . the
at 200°C. A thermocouple is inserted in the  foams of the present invention. The poly- -
_ -middle of the sample and the temperature of  merization may, for example, be effected by
- the foam is recorded. In foams having a second  bringing the starting materials together at
65 exotherm, the temperature of the foam will _ambierit temperature or within the range of 130



45 two point recorder with a full scale deflection when the test is
carried out at [err]Jor of 250 mm a sensitivity of 2 nV per cm higher is
considered to have passed the muffle and a paper speed of 60 mMi nmm

furnace test. W test W have found, in praciice, that A ST amevemt—ras ker
Is provided, which all materials that pass the nuffle furnace test allows

the operator to mark the start and stop at 500[err]C or higher wll pass
t he NEN fl ash- 10 50 of any flashing .or burning occurring during over
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al dehyde resin, and on the degree of poly- In carrying out the nethod
according to 20 nerisation of the furfuryl alcohol prepolyner. the
invention a variety of blow ng agents and 85 Cenerally it is preferred to
| ess t han 40% by conbl nati ons of bl owi ng agents may be used, weight of
furfuyl alcohol in this form for exanple. Freon 113 (Trade Mark), As
i ndi cated above, the furfuryl alcohol- Arcton 11 (Trade Mark),

di met hoxyet hane, contai ni ng ami no-formal dehyde resin used is - .

met hyl enechloride, 1,1,1-trichloroethane or 25 one in mhlch t he ne
fornal dehyde mol ar pentane. -They are: generally used:in mnor: 90 ratio is
from 1:1 to 15 and whig¢h contains anpuri4§l2tor _exanpl e from 2 t:0-400%7
by from 15 -tUU“/o By Wel ght of free or DPAIE 1.1 ght "based on the resin.
furfuryl al cohol. Preferred resins are-those in Suitabl e; surfactants
for use in the rrethNdm ch the am ne:for = IldehydBZrmI d3 ratld js 1.5
according to the invention are those typicall é/[ 1. ?ooto 1(@ m)re
preferably from . Ué@&‘f’ﬂ“pol yur et hane. and ur€a- for Ideﬁ de 795 171.5 to.
1:2.5, or even norg l;|Q(;a§;fng=srﬂa1bly from foans, f@r- ex@npl e4sil i cone-based.
surfactants, 1:1.7 1:2.1, and which contain from 25  such as DC 193
manuf act ured by Dcﬂih@nersurfa@taiﬂw 8¥dr e prefer ably 251to 588 evén'- |né and
non- si | i cone-based_surfactants, such.more preferabl 30 40%s by i ght
of free ' as LK 2 '°rﬁ§ﬁufactured by Air Prodg‘gts % tzg)boun fur:‘%ﬁryl

al cohol The nore moe;xerred Ltd. .A surfactant is genera-l ly. used in3a

m nor 100 ranges of the ‘am ne:for rral dehyde. nol ar ratio pr oportion such as
0.005 to 5% by weBlghing agriny Frednd 1Ppt i num - bal ahce bét ween the f§re Pased
on the resin, depeg e% 20 the effi cency resi stance and. ,gecical _proper.tl es
of the of the spec e 8urfactant or bl end of sur- resulting foanmed
product, and the nosey@re- factants. 40 ferred rangesof the pr oportion of
furfuryl - Suitabl e -conpati bIe acids for use in the 105 al cohol give the
opti mum bal ance be%?%@??sl’h TJ are for exgnpl'e gntho-phosplgric §gam ng
characteristics an®’ FEFEFESIt anc aci.d, " pol yp'hosphorl c. acid ang -
sul phuric aci d Respalyhespaesd dcidns that, in the absence ofto An exy- actd of
phosphorus is general I'y. pre- a boron conpound, can be converted into a
ferred, if desirediserorepetoi nation with another 45 ~foam Showi ﬁg T
substantlally no seg %e‘%( aci d, such ‘as sy phuric acid or para t ol uene
110 therm at 200[er(r§]r'} or exarrpl e a maxi mum sul phonic acid, but .an
oxy-aci d of phosphmetigwl t enper at ure of about —225[er2]C ‘when tested -by

can be usgd as the soI e acidic catalyst.. I'f: de- hg second- exot mg t est
as hereinafter de-V2%&ired, the acid may be use¥ i n*fonbi nati on Scri &

d, are .
preferred. " Glucose wi th an al coholg:pr hjgdr oxy-al defpyde, 15,|4ch as
50 Resi n conposi-tions that in the presence of- glucose. A preferred..

conbi nati on i s aquMdils fubidse gst | east 10% of a bor on conpound, based _ .. . .
phosphoric acid cHAtGifMPMY - 30-90% by on t'he wdight of the resin, can
be converted wei %tex%e&ea?ﬁdwcw up to 50%spy webght 43t 0 30 oan*mﬁ;hovm ng
substantially no second of glucose. The catalyst is generally used-in
exot herm at 200[erN]El$10‘t6cuarté)<@stpl e a maxi mum a mnor pr oportl on such-as
from2 to 20% 55 t‘@ﬁ)\? g‘m"@' of about "225Cs when tested by - by weight,
based on the resin ““ oy 120 the second gxot hgkp t@pis  argg Veryss

useful . ‘Preferred i c_ohlofs for use in conbinatiam The second exotherm
test referred to herein wth the aC|d catal yst dsg0l1, 4-butanediol and is
carried out as follows. propane- 2-0l; other 'glli ferred

al cohols are the A %‘&nip‘f"é/cl"sse(?ut with dinensions of 6 X 6 polyglycols. 60

6 cm The sanple g a¢ka:id. the middle -Conventional polynegszation and
foam ng 425 of an_qven, t e tenperature of which is kpnf procedures are

enpl oyed in prepart ng te UFF used to make each of foams 1.1—1.5 had a urea:formaldehyde molar ratio
of 1:2.3. The UFF used for foams 1.1—1.3 contained 28.4% of furfury!l alcohol;
that used for foams 1.4 and 1.5 contained 56.1% of furfuryl alcohol. These UFF
" resins were obtained from Borden Chemical Co. -

- 2) Furan resin available under Trade 'Mark ‘‘Synphorm P490”

3) A cominercial fire retardant containing ammonium phosphate and ammonium
‘sulphate.



at 200[err]C. A thernocouple is inserted in the foanms of the present
i nvention. The poly- mddle of the sanple and the tenperature of
merization may, for exanple, be effected by the foamis recorded. In foans
havi ng a second bringing the starting naterials together at 65 exotherm
the tenperature of the foamw |l anbient tenperature or within the range
of 130 6 _ 1,487,204 10 to '
40[err] C, and-mg>ng themintinmately.. The di fferent groups of foaned
resins are. sh%i ng ray be done at atnospheric pressure as th/
_absm ssae or at an el evat ed pre.re up to 20 at no LeveI ‘ the
Pl _nt and:
herent fﬁoﬁw medid a&m&eﬁehﬂh@rﬁmnﬂch&tﬁﬂma&m&ﬂdm beat&dded @Ot | ves, if

used, My d fat= atmake, them; pasy thet mufflex fimapeoprst §f 20-any t he
st artiﬁg' - wrs] ok té {1t eam boron conpound), level -fI
' Hidh

repges nﬂkesn ni xi ng. The B@addplel AN M xture is reststance

. obtain zmmomppcratq isavidar on Fdamad powetiabOwedre) pﬁpampamng)lﬂtecl osed noul ds
and EMB‘BU  tmeperature diny @e mng m@lq é\lve;- esig o) i{grerl ze.into
the fi Fqlusdr %ﬁétama%mm&aad il o BTGl " 5 10
Theopolyasd- chGJcanf}x d 1ysait Therﬁitluﬂ- wikd [ poGhed | s | evel . of
fire r@‘bsef@a:ndlewanabmtbntf maﬂletremdi @&s d;'lmefda

corres HM@%‘@‘%"HG’”@@IW%‘H%l ¢ ﬁ m’B ﬂ'%ﬂ?f?g ‘; extr act ed
from i snohd G2l s OmfichTTH Jié.% B esed Guinitiate or
CONST Oletdrda@t tafihdt | paddudeadhe desk redD eyt- ek&ﬁtﬁe&&ﬂhﬁi mmeeﬁhﬁ:tad&ce such that the

f oanmed M}s&@m&)mmlﬁ werqgestedes the nuffle
f ur nacgerde m§$ E;Bfl@ohol B N ’tﬁe‘f |ggrt;5fl& Br e tegperatre of
(correspon R he NE 3, % ure and the blow ng
.agent(s) wll part C test) Al g gthe abi sci ssae goup A expand the

material into the desired foaned are phenolic resins, group B are .

am no- f & Netat e. The tenperature Blring-2t he #2act 2¢n -~ ~&bdehyde’ furforyl
al cohol g and group C may r up,t o befween 40 and 130[err] After
~are ot her%ﬁ)ame r esi ns. _ 57'579 o % 65-20:. . the initial settl ng
of the fBosiea RRD&II D, cure In order t3hat tbe: |n\lemt|on may be nore:may
be compl eted by nai nt ai ni ng the material fully understood, the, follow ng
exanpl e?mai"eF%%/ 5% el evated tenperature for a period, of iven by sway of
T ustr @i lPhesin O these tine of from 15 mnutes to 10 hours depend-: .
exanples,1.1.3, 2.1, 2.3, 2.4, certin of ing upon the- reactivity”- of the
starti n@urfurtlhaécopeirts of Exanpl e 4(d&s3 expl ai ned therein), 70 25 .

mat eri al 5.1-5.4, 7,-8,1, 8.3, 10.2, 10.3, 11.1, 12.4, 1t
appearsG?'ﬁ’gtst conpl etion of the fo?a?m ng 13.1, 14.2-14.9 and 14.14-14.16
are not Bofic s@@Ction is essential if -thesprodugf. obtained 20 accordance with
the invention and are givenis t-o performwell in-fire tests and-this com
for the%ﬁ%b’se of conpari son; t he %%&mai ni ng- pletion i's oty obt ai-ned of
the resighl; g’f‘ exanpl es-are .in accordanc vmth the inven- - 7530 acid
used are Suffi CI entIy conpatible so as..tion. A'l’ parts and per cent ages
ment i on®dwianatibdbe .able to form an hormgeneous mxt4ure “the exanples are
by welght unI ess the con- during foamformation. -~ . trary is.
stated:. "9eEL8ends for urea-form- 2% thé resi® and the adid have . - -

i nsuffi Gl e) al dehyde furfuryl al cohol 4(re3|4”|) conpatl hjlty, or i_f' _
during the reaction they 35 becorre whoIIy or partly |ncorrpat| ble . and
Exarrpl eDLmethoxymethane 80 - o _ S

. Dxchloromethane 1.25. -
Pentane. . : _ ' , SRS 10 _: L B _' :
Catalyst: - | | |
- o;plt:ospheti'c. aeid:,' 45% I - C 6 c 6  5
. Tettaphosphoric acid ' 7.8 c o

* Ammonium chloride, 25% : 4




separate out into macrophases, then the reaction A series of foans
was prepared using the will not go to conpletion and the foamw ||

formul ations stated in Table 1.1 The foans have a second exotherm
reaction and show were tested accordi:ng:to the NEN 1076, part poor

performance irn.fire tests. .. ~ Ctest. The test results are .stated
as the tine 40 The rel atlonshlp between the fire resistance Iap 3,
before a flash-over occurs at .an energy - 85 of the product's ob

according to.the cal /crr[ err . The reqw rement i nven on"'
and known Tr e-Pesi : . - LaBFlos oy L
that this tinme-able for use in. the bulﬂ°€l‘i“?f§s forfcrlet2: s i's shown shoul d exceed

15 m nutes. Inx.ad_dlé sults ure A%ofldth

of it e furnace U< bbIsAL b RN toguEEs gﬁ
whi ch various.1evel s ‘anld RSt Hind d47 0 1'alcohol; and that designated FRD 530 aQﬁ F
resistance are. shown &g: xhﬁd@bﬂamﬁﬁmMruwlhlm Phdbe UFF resins were obbamed '

i nput of 0 4

7 TABLE 1.1 Foam No. from Borden Chemlcal Co.. - S I R 1.3
103 1-08 ]Z'g lFJlrjII‘:aI)l s1lécone surfactant from Dow. . o R 620 - - 28 . 28
Silicone surfactant® (Deleimsy; surfactant from BASF, Wyandottel 0.8. - 1 1
Boric acid N - Trade Mark surfacfant fromD&D . 30 ©e 250 3_5 B .35 -
Borax . .- ' - SR T N 3
h d hydrocarb . R g
Bl owi ng agent (FI‘ EOI)I fieégnate Y rocar ons . from%lPont 6. - 6 6 1
3) Fyrepruffe-. - TABLI:22 . 25, Cat al yst :
Ot hophosphorl c acid (89% aqueous soI n. ) R 9.1 7.2
- 9.7 9.4 Ramshosphori ¢ aci g1~ 22 "2.3' - 2.4 - 25 .
10 - -~ - lsgpropanol L S SO - e
- ‘1.4 But an@tfipfemace testat = 2.6 Methanol - | _- |
- _ 2 | 550°C flash/bum, sec,” VOLET 161 gmg.  6-g7  10-121
2.6 20 oo 4 5 2 ducose S "
9.7 10. 2 - Tmax.i0°@ - 10.4 Mif fl e sheir nacesgsest [ew] - 600 -
+ + + 2nd° exot herm at [err] .~ 450 227 - 442 o
206 206 NEN 10°8 Cp%\?slh/‘@,mt’é%‘t tine to ffrash- o@éTIZQm n.5-18%c. ) 14t128. 40
cal/cnferr] sec. oC - 8 40 50 2.35- >18 >25 and
15.30 at «0.5. cal /crﬁ earu?]m sec. _ B (}’* 51 " 375 >15 -
- 508°C flash/bum, sec.  flash + R o
- S Do .bum_ - ; '_'-89:—'132 19-157 .~ =
v Tmax.inoC' 535 565 60 560
"'495°C flash/bum sec.,.-_'_ B L _ : 99__;131' B |
. Tmax inec . - : o . o 570 |
20d. exothem at‘ ' T . | . '
, 200°C max. temp 435 - 200 210
_NEN 1(}76 .
g performance I  class 2 c;'la_s"s 1 class 2 - clas_é_ 2 -cl'ass..l'
_ © . time to flash - ” . | |
. over at ) . . o .
0.2cal/em*sec.. . - . . T e  more than
. L | S . ' : 16/ -x_nin;_
I ~ 0.4cal/cm®sec. - 6 min. - xﬁore than 7 min. - Imin. -jmore than
: e ' ) 45 sec.. _1_6 :min. - . 25sec.- _ . 16 mm.-
0.6 cal’cm? s'e.c._ L more ._t.han ' T .4 min, .

._.16_min.. e Co _455“..

- Foam 2 1 comamed no boron compound passed the muffle furnace test both at 525°C
. ‘and failed -both in muffle” fumace uest and in  and at 508°C and hence also the NEN- 1076
-3  the NEN 1076 test. . .- test with a very high performance. . -~ = -
Foam 2. 2 contained 20% of boric ac1d and Foam 2.3 contamed 10% of bonc actd which - 10



at 0.6 cal/cnferr] sec.

>15 1) The

UFF used to nake each of foans 1.1-1.5 had a urea: formal dehyde nolar ratio.
of 1:2.3. The UFF used for foams 1.1-1.3 contained 28.4% of furfuryl
~al cohol ; that used for foanms 1.4 and 1.5 contained 56.1% of furfuryl
- alcohol. These UFF resins were obtained from Borden Chem cal Co. 2) Furan
resin avail abl e der Trade Mark "Synphorm P490". 3) A commercial fire,
retardant’ co@g ammoni um phosphat e and’anmoni um sul phat e. 8 :
1, 48ﬁ0204 1,487,204 ' . 8 Foam 1.1 did pot P ss the
OTTCogero—has: uccn added—to €St -the
't AP e furnace test at

nuf fFTETT ACE T SUf 4T : cio
NN 107 5 i, e m{gﬁrﬁ% foretnd
20 tai ngd 30 parts por i c I'S | S. CONGpata8llio

500[err]C th&hl gh

anmount ofFrofjthe wombiwed resulssowith thest fvgo 5. mfemaﬁtnhamahya&ﬁi-fh@ fgamal Whi ch makes

i t - dpf ffoams, we conclude that iy

evi dentfoam 2‘5&%@% i

' "t eneper aFount 24eraNmste! font heﬁg&ﬁm atmnsmml el p
second mgqnh@qemf faraw tresin, but even so the . chamber whebl ien

ight rnrweurrqmntlvdcﬁpt em:rmeav Fc?

2 .tmlooair el as is
1 Ly gh .
35 The resin

pet Bk
imi:m jclﬁﬁ&diw'ﬁtﬁ a. m xing:

chartB er mge%gmﬂ*f apsefis <of g BREOnj t§ prid ¢ &!Ya—conmgodﬁ i35 was. -
inti mate TR . WP PPV o (0% e s -*g‘ XRBtYEr m was  nuch
| ower . filﬁuﬂl—d!cﬁohﬁl&edﬂﬂﬁxdp@ﬂfe"' ' : - 10124 1 ovved a very
brr f@a@hZQ"/h botircacida Ay pasded mddmreTheerfmam wefne muffle
fur e‘“‘:ﬁk 5%“ abé?%%‘ﬂ t‘lFPe mggamb@glr«evare;mg 31 F@;Xgﬂ "9 ninutes
(foam 2 “@pgarent from the re err]C for 2
hours (Hs@pis I 2adH fhabhere #0s o L iAo R R @lmleai canad fire,

degp{) $

S _clas-s 1

e@u@e Metfmeerstbydtthﬁe wgbmdﬂisecqneteammttes:aosam produce the

hﬁfm test and ¥ Y g PPﬁl’f‘e test gs Fi¥ally foans
1.4 and &. ﬁansga g rfmngSCM %ﬁ%@g’ = é‘ffl’fl"i dans wer e
t est ed mufmmam thenfoll 6t Qadallythe Ui was Bited REHMEMENLO76, part C
fl agh- ovHFe ‘E@!ldehf‘bff#&#r!!ehly@el—fr@mf uiegs, pdrt €hBashpes jiest. f oans to Test_ results
ar e “gi ven PhP¥Ebl e: 2. 2. 35 TABLE 714 b ZiHilRgre given in mble 3.1 o
2.1 2.2 2.3 T JJ_B%EEB) Borden TM a) . o .
57.7 70 ¢ .70 Bor den FRD § ST ' 30
.30 100 Borithes NoRD 530 a) - 3.1 3.2 ' '
100 Furan resin . -34.0 Furfuryl aI cohol s
8.3 ducose Zﬂ:xgﬁlsmte:gperagrzc - 40 Boric aci. d- ’
20 - 10 - Becond Sronenbys 193'b R s 0 2
1 Pl UI‘OI’II c f 8C) at 200 Cmax temp %10 . . 210 o ] 1. DOWf ax’ a 11
o d) - Muffle. fumace test at 540°C 4 ‘Freon 113 e).
2.5 6 ' fish 4o flash ~ -poflash . - . g o
' max. temp. in °C: . :545 . . 565
flash-over test NEN 1()76
part C,
time to flash 'mo.r'e th.an ‘more than
at 0.40 cal/cm’ sec. 30 min. . 30 min. -
time to flash 6 min. .
at 0.50 cal/cm® sec. " 42 sec. o
- time.to flash.'_ ' : ..4 rnin; | 3 min. =
at 0.60 cal/cm® sec. - © 34sec. 53 sec.
- Light-transmission pe_r'e'ent' S _ e
at 0.40 cal/cm*sec. - 90 . - 96 -
Ratiﬁg class1 - . o~

Foams31and32arethesammcom-
_position, apart from a sllght vamuon in the
- catalyst content.

55 . This example shows the use of @ resin com-.
\ _position which with 15%, boric acid will pass.

% c%ulﬂe ‘furnace test at a temperature o -
Asexpectéd,thefoamsalsopasseddaeNEN. DR
1076 test mth a class 1 raung S 60



Freon 11 e) 4 4
5 Di net hoxynet hane 1. 25 Di chl or onet hane

1.25 Rentane : : S . _
Cat al yst: o-phosphoric acid, 45% B R T 6 6
5 Tetraphosphoric acid _ 7.8 |sopropanol . -
5.8 Amoni um chl oride, 25% o - !

9 o 1,487,204 .. ' .

9 Foot not,es tolil'able 2.1.. - a) the UFFd#‘,L

ur ea: f or mal dehyde~ - . .
al cohol ; that-desi gnat ed FRD 511 had a. U F ratl o of 1: 1 8 and cont ai ned

47. O%furfur)ﬁl« al cohol ; and that designated FRD 530 had a U F ratio of
1:2.1 and contained 36.6% furfuryl al cohol: These UFF resins were obtained -
from Borden .Chemical Co b) silicone surfactant frombDow. c) Trade Mark;:
surfactant from BASF, V\yandotte d) Trade Mark: surfactant from Dow. e)

hal ogenat ed hydr ocar bons from du Pont. TABLE 2.2 Foam No.

gpated T™M | had a_“

2.1 2.2 2.3 2.4 2.5 Muffl e furnace test at
550[ err]-C-fl ash/ burn, sgc. " g 16-3g - 8El1® | 16-87S
10-121 T max. ‘in [err] ® « & 570 595 - 7 690
600 515[err] C flash/ burn, se LEBLLL & 22-120 5-183
14-123 T max. in [err]C E _go-\o_—' :.a E %30 Q 585 1690
575 508[err] C flash/burn, 'se& EZT Bh<+ B o - - 89-132 .
19-157 - T MR e dolb € ]Ew;:.sag”_‘gﬂ' §.,- 535 565
630 560 4G _i&_a:mflésg/%g@ag 3%85 48 . ) 99-131 T
mx. in [err]C RINFIFA g88do85u= E%0 2nd exo‘t hermat 20 [err]C
max. tenp. 435 @Og ""*__Esl SN, 1076 per for mance -
class 2 class 1 class.2 .§ sl 5%;26-5"6"5‘3’@2&58 1 tu”reotolflashcov_er at
0.2 caI/cr’r{err] sec. - ° ggﬁ RBI=" 88 2 'nole &han 16
B BB 8 84 ©°g
m n. E g Oou—'g @
§ E8g85. Ed
,cEgRErd £, 9
e A 8‘”5933% 5 & O I
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0.4 cal/cnferr] sec. 6 mn'. nore than 7 mn. 1 mn

nore than 45 sec. 16 m n. 25 sec. 16 mn. 0.6
cal/cnferr] sec. : more than 4_in.
16 m n. o 45 sec. Foam 2.1 contai ned no boron

conpound passed the muffle furnace test both at 525C and failed both in

nuf-fle furnace st and rn and -at 508C and hence also the NEN 1076 5  the
"NEN. 1076 tes(’:2/ ' . -test with a very high perfornance
- Foam 2. 2 -cont 20@6of bor|c (of nd - Foan12 3. contaJned 109% pf ric
aci d dBich 10 - 10 af hﬁ'zo? l,---437-2%§"0

- 10 Wi th th|s resin conp05|t|on gave fallure both Slllcone surfactant 1.5

“..parts. in the nuffle furnace and |n the NEN 1076 Boric aci-d>¥5 parts.

S test i - - n-Pentane 10 parts. ‘From'the
~combi ned resuIs mnth these tmo Th|s ur ea- fornnaldehyde furfuryl -al cohol e
5 . foans, we conclude t hat onIy a sllght i.ncrease "resin had an average

CUF F. mol ar ratio of ~30 in boric acid is required i-n order to i npr eve
1:2.0.67; it contained 32. 0% urfuryl . ‘al cohol foam 2.3 so that it woul'd pass

the tests.. and had a viscosit® oR B#00 §pBat 25[8r r$C %oan@ & 4 vas nade

- from -a resin com - The bl end was punped into a niXing position free of
“furan resirn, but even:-so the chanber wher e |t ‘was intimately nmixed with 10
fire perfornance in the absence of a- boron 12- 13- parts of - an acrd

" catal yst consisting of 35 conpound was’ very poor. . . S 50%)
ort-hophosphoric. acid. The m xture was ‘Foam . 2.5 was nade front another
urea- introduced-into heated noul ds- havi'ng. the ? 8 & .-

- formal dehyde-furfuryl-al cohol resin and con- - di menst ons. 85"’%*95 X 10cm
and ‘al | owed to tained 20% “boric acid. It passed the muffle rise and cure.

" After 30 ging, i@ the goulds, 1% Lunpacemtest at 508§er§]c andy as- -
~expect ed; *al €o. t he' f anﬁblock§’méfe pl.aBed.in a cablnet hedt s . 40 the
- NEN -1076 test L ‘to 50[err]C Wi th crrculatlng air .and
~left over-_ It will be apparent,frgnt the ol gsults of -night-to cure and dry
conpletely Example 1 and I I thht°thére Rsma good crrel a--. Sanpl es.of 6 X 6
X 6 cmwere cut and tion between the nuffle furnace'test: and the tested in
~ the segond exotherm- test QSEE) 20 NEN 1076 teg .

at 200ferr] C.as described aboves & ~.+”m'g=j Exﬁnﬁ%e Im - . F
_Sanple§ were al so tested in%he nuffle fur- A hoaned mat eri al was. prepared

- froma® nace test at: 5400C K end consisting ofmthe f ol | owi-ng |ngred|ents

Final | § the foam was testedH n.the NEN Urea- fopnaldehyde furfuryl alcoho

resin 1076, part C flash-over test. 25~ ° 100 parts. -
The test results are given in table 3.1. . .50 TABLE 3.1. Foanfhb :
3.1 .. © 3.2 Maxinmum t'enperat ure second exothernttest .at 200[err]C max.
tenp..j o 210 - 210 NUfer furnace test at 540[err]C
L8 g LT 9 e S-S
SRR “ § g)ﬁg 9 - K
R E & BEE 2EH
3 . = w e = w o N = v .
. ey : b= S ERE - - I I -
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flash no flash no flash max. tenp. in [err]C

545 565 fl ash-over test NEN 1076, part C, time to flash
nmore than nore than at 0.40 cal/cnP sec. 30 mn. 30 mn.
time to flash ' 6 min at:0.50 cal/cnferr] sec. 42 sec.
time to flash 4 mn 3 mn. at 0.60 cal/cnferr] sec.
34 sec. 53 sec. Light transm ssion. percent at 0.40 cal/cnferr] sec.
90 90 - 96 Rating | -~ class1  class oanms 3.1
and 3.2 age the sane in com .the nuffle furnace test at a ter ature of
posi tion, -\Jf)_art froma slight variation in the 540[err]C cat st : _
content. - 1w s < As expewped the foans al so passed tie
NE 55 Thi 3<EXanpr e SNows the USEe Of a resim conr . 1076 TestwtiTa
class 1 rating. 60 position which with 15% boric acid will pass
1,487, 204 12 ' o : . 1,487,204
12 1,487204 . . ; o _ .13 14 -
1, 487, 204 ' o : 14 TABLE 5. 1 Foam No. .
51 - 5.2 5.3 ) 5.4 Urecoll 270, 50% aqueous soln:: 200"
200 150 . . 300 1) Water .' 100 '
100 - 50 Surfactant o o i o w o oo +3n @ -3 2.5
2 Furfuryl al cohol 8RR & §50 8 % 5 1 25 o .. 25
Boric acid : _ S 30 T 30 9. 7%
aq [err] o o oo 1 o 50 o <:50 . ‘ﬁg MFT. .
(550[err]C) flash +1-  " R&]  ER 88+ gy "+E:m | +
882 aky
5P
- o <Bs
S 00 + o e, °89+°M mg_g
ooe e 8 & « BN &9a.
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MFT (550[err]C) T max. [err]C 660 715 590 -
670 1) 2 parts Urecoll 270 dissolved in 4 parts water. It wll be apparent
fromthese results that Exanple VII1. all the foans failed the

MFT and the high This exanple is intended to show that the tenperatures

recorded in the test show that addition of boric acid is, in itself, not
suffi- 5 a sufficient degree of cure has not been cient to render a foam

~non-fl ashi ng, -al though 30 thtechnique of foam pre-. particul ar foam showed

no second exo- ved by : ~ therm Th?_) oam
must al so be p red from paraﬂsgﬁm I n such cases the additigp ofboric
aci d4i f-or-ral-dehyde—ant |cn_JU|y|. atcotrot —AT0t abteTo renove

" flash:over char acteristic A polfpBEEAd: foam was epared by 10~£fromthe
-foam regcting; 30 p s of a om*rermal pol.yet her
35 pol yol F??fg’%%' from Lancro cheni ggls Wi 2 %ratle Vi 54 70
parts- of areREll Y105 SO3 &jdedue sblp. t he proesenceoA fclafm (Foa:ima) ‘was prepared-
using ' a of 15 parts blowi ng agent and the usual sur- solution of 40 parts
of a conm¥etetal urea-. factant ant®catal 8t addttives. The foamhad

f or mal dehgu&ea %gm n (Urecoll 270, BASF) ajdensiy -of 3545kg/nferr]. “1'tshad
no second. ‘40715 havi ng a U F nolar ratio of. -1:1.7 dissolved exotherm
but burnedufeu:gan@ual y W th produc-sm n 60 $9art s 26f furfu25yl al cohol.. -To 100
parts .tion of heavy snoke in the 550C nuffle fur- of tatals sol ution were

‘added Boric acid _' nace test _A'simlar Toamwas prepared with the 10
-parts of Yahelh 1, ' o oaddltlmn of 580 -part syoof boric acid. The
foam 45 1 parf of surfact ant (DC 193) had a density of 21.5 .
kg/ merr] MFfl‘e(dSOPl@)f@sb—*/-ZO . 30 parts of *borictacid ~*

therm an e ioleptly.in the muffle 2 p s ‘of. F oh 133, and, as-_a
cat al yst, %'Fgﬂﬁﬂ g'yf‘é’% ¢ bot h at g%’o and?’ast S%f'errlc 4 parts of 59%

aqueous [ ne Leamyas allowed-to rise and cure. A
UFF resi rﬁf] \Pmﬁ{%@ %Odl%sgl?edr ate‘l%t of 50~ ‘When tested-—in-the nuffle

furnace _te l 2.6 an"cont ing 31. O%furﬂgyﬁp‘,gvﬁl cohol, 25 '
(550[ef5| Ak %Sh Thi @xdiiple is intsidal ﬁranm&edhaccordl ng to
Frbdotded):ir Tthie ths€ EDRT tursldmofm dgwéum e 5 @

Specsflacaﬁﬁdcnt EidﬁqudSclnFrlummhlbsmre 'F“ﬁt? i f NOJ RIS s korfi ng to- the
“f or nul a!FlFQYF%bSSP&Sé'H*f feshniguentf oam pre- Foam GRS o188 phepide test results
obt ai n & 8@ &leﬁ of boric acid is -formaldehyde and _furfuryl lcohol. :
o Tap, ‘-’novewhar:ms"c TS parn of s Siogpercl poger 2 35 - 03
8-4 0FRrmedetoan. - . ;'3? 33 from Chemicals With 100
. Furfuryl -al cohol . nple VI 70 parts of a polyisocyanate in-the presence .5
- Surfact aRt gl X (kG 6) was prepared using a 1of 15 parts blowind agent and the] usual sur- 1

lution of 40 "of a commercial urea- factant and catalyst additives. The foam had - .
| Sormmldehyde risin (Urecoll 270, BASF) a demsity of 35 ke/m’. It had no second 40
15  having a U: F molat ratio of 1:1.7 dissolved exotherm; but burned vigorously with produc-
~ in 60 parts of furfuryl alcohol. To 100 parts . tion of heavy smoke in the 550°C muffle fur-
of this solution; were added _ nace test.

A similar foam was prepared with the .
10 parts of water : addmon of 30 p%rtglosf I;or;c gcrﬂad The foam 45
. surfa 193 had a density o g/m 00 €x0- :
20 '._30 g:nrtsogf bbngm:efd(nc ) " . therm, and burned violently in the muffle

of Freon 133, and, as a catalyst, furnace test,. both at 550 and at 500°C.
' 64 parts of 59% aqueous o—HsPO,. Example VIII

E owed and | A UFF resin_having a- U:F molar ratio of 50 ST
e foum, e %e 4 o rie and “igt 1:2.6 and containing 31:0% furfuryl alcohol,
. 25. (550°C), the foam did not flash, the maxi- was prepared according to Example 1 of British

° Specification 942,845. From this resin foams.
mum temperature recorded bemg 575 C  were prepared accordmg A o lations

stated in Table 8.1, which also conmms the 55 '
- test results obtamed



Wat er 5

Freon 113 1 1 Sodi um bi carbonat e

- -6 5 Boric acid_ -

30 R 30 [err], 59% aqg. soln. 12 15
[err], 66.5% aqg. soln. ' 22 22 Muffle
furnace t est (550[err] O, flash+/- R , A _

+ Max. terrp C . . . 640 -~ . 560 - 690 475575 2nd
exot herm (200[err]Q, C . . - 206 . 208 20871t Wil
be seen f tfiese results that only " Bri t,usyt2o4 Speci fication 1, 248; 75615

havi ng a foamé—contar g boertc actd andﬂgggggl no UF. F nolar- rat| o =
1:3: 6. 0" and cseataining second exotherm at will pass the 37.2%
furfuryl al cohol . gaps were prepared .. 1035% rruff;lze fugpace - ‘tegh - at: 550C.
using this resin with the formul atrons stated in Table 9.1, which also

contai ns*the test ‘B¥fnplie-1X. =~ - - 100 resi!ﬂots oB?‘hl ned. 108 UFF resin
was prepared accor BLE 9. 1 Foam No. . [ 7oL s

9.1 e Q‘S"‘s’ﬁiﬁ]{é resin _ I Y1000
100 . 100 Furfrgr,;ydctaaipoln;)j T R 1 1 2001 -~ 30

40 Boric acid - o L 36 39 - 42,5
- Surfactant (DC 1%ter - T 1.2 T 135 . 1.45
Bl owi ng agent (Fre ) oy 1.2 - . 1.3 ‘- - 1.45
[err], 89%ag. sol %ne ]ﬁ? | 967 6. - -- 6 Water
4.8 3 Sodiin Biastbendet herm test at-200[err]C, mak: tenp.5[err].

211 - 208 211 Muffle furnace test at 550 err]C, flash,+/ l\/ax

tenp. OC Boric acid . 60D 95 " 608 |

1, 487, 204 : o-H.PO sg%aq soln. 12 16 M1 foans wer e free of a

second exotherm U F:F nolar rat| o =1:3:1 and contai ning and passed 't he
muf f| e furnace testoH,PO,, 66.5%4a.4%nt urfuryl al cohol. Fromt® s res?zn foams
wer e made using thgltdf or.mul at i ogf%cscﬁlat ed-in Exarrpl e X

f] )

Table 10.1. The te SN ed-are a,so A UEF resip was prepared
according to stated |nthetable : 10 5 British
Specification 1, 24&;71561,: aving a TABLE 1(6401 Foashd No. 690 575 _
}861 . 138 2 .2nd imletm te ,(20008) 4cUFF resin 206 208 - 204 100

It will be seen from these results that only  British Specxﬁcanon 1,248,756 havmg a
foams containing boric acid and hiaving no, U:F:F molar ratio = 1:3:6.0 and containing

s ) second exotherm at 200°C. will pass the 37.2%, furfuryl alcohol. Foams were prepared 10
5 muffle furnace test at 550°C using this resin with the' formulations stated’
in Table 9.1, which also contains ‘the test
Example IX. results obtained. _
AUFFresmwaspteparedaocordmgto_ :
o Foam No, " * " 7 | S I 9.1 R PN & B
o -UFF tesm o -.. . 10 :_'10(.)"';'5 . 100 ;.:_._ .
~ Furfutyl alcohol ~ o L - 30 . 0
Boric ac1d _ S : 36 o 39 425
i Surfactant (C 193) L2130 145
| Blowing agent (Freon 113) o A2 13 145
’ | oH,PO,, 89%aq. soln. - | 9.6 6 . 6
Water ... 48 3 3
h 2nd exotherm te‘st' at 20b°b max. temp. °C- - 211" 208 211 -

X ':Muffle fumace test at: 550°C flash +/- - R T
Max. temp. °C | 600" 595 - 605



Surfactant (DC 193) 1 1 1 1 Freon

113 1 1 1 1 Boric acid

30 10 - . 30 d ucose _ .

20 Catalyst: [err] 89% aqg. soln, - 8 8 8 _

8 Water 4 4 4 4

gl ucose - - - 10 2nd

exothermtest (200[err]C), max. tenp. ([err]) - 208 . 208

225 - ,22 Muffle furnace t est (550[err]C) flash +/- . SR :
rvax tenmp., [err]C .. . 585 - . 580 715

GOO%he f oans contai ning 30 par1,437;204 boric ' .. . Exanmgge Xtl. acid

and™ havi C z r Pr r Osroxal - bori c

aci d Cﬁ!ﬁ%ﬁé&?&ﬂdﬁa&g S e fﬁﬁ&m 5 g of 30%

aqueous gl yoxal é rml e) 25 was b veued exddevvissing 166l f@mulationy soarecadn d (1 nmole) 15
| Exarrpl e. ;' : d hea'{' 10d. Bbr ey peals ghaippdearngleh - a0d Foans

- ) :%: T .>: “ . -

t-precrpr ne dsed

08 B By room tenperature. A white
rrple X, but having a ‘tate was formed, which
‘was filtered off washed U:.F:F maBi® cmti o = 1:3:2:-and containing and
~ dried. YilsedNpas 68.3 g 10.1 30.51. 5%°3furftilr0y'1 al cohoL .~ -
- Four foa prepared using t foll Tabl,e 11.1 sets out the
f or mul at [%Fr%\euged i ng fornul atrioaﬁ andﬂplne tes? resu{0 S obt ai nned.
100partswu£fi>ct£r@mmigiehyde furfuryh al cohal resim with an average UF: F

nolar ratio Table 11.1. of 1:1.8:-0.6 and.containing 31. 0%
~furfuryl Fre® $3am No. | 1 171,12 111,21 alcohol, UFF
resin. - 100 190 405 part_s siliggne surfact ant ( Dow
Cor ni ng S‘?Jr'fcact ant (DC 193) . - 1 193). Blow ng Agent
_(Freon 11@)cose 1 1 10 parts n-pent aneo Borr c acr d '
© 25 parts boron conpound, and - - 40 Cat al yst.__ .
12- 17 pa(r'(‘%lystfat al yst contai ni ng 50% phos- 0- [err] 9% ag. soln. - . :8
8 . RPRJPOS, 394 iad- solidt er 8 '8 4. 'g .4 Qucose
10 The type of boron conpound and test 2nd exothermtest _
results o¥ei ned are shown in Tabte 12.14 (200CH [err]4 . o - 219
210 I\/Uffle furnace test 550[err]C_ flash+/-  _ 10 ' + -
vax. temf ferrjc 555 560 o e
2nd exotherm test (200°C) : . o L o -
. max.temp. (°C) _ - 208 28 0 . 225 0 206 :
Muffle furnace test (550°C) _ S : S *
flash +/- o - = + -
Max. temp., °C : 'sss . 58 715 0. 600 .
The foams oonuumng 30 pants of boric : : Example XII.
acid and having no second exotherm at 200°C, Preparation of glyoxzal-boric acid complex o
-passed the muﬂie furnace test. "~ 193.5 g of 309, aqueous glyoxal (1 mole) 25 ~
. . : .was blended with 61.8 g boric acid (1 mole)
15 . Example XI. " and heated to -85—90°C" for ome ‘hour- and

Foams were prepared using a resin similar _cooled to room temperature. A-white precipi-
to the one used in Example X, but ‘having a “tate was formed, which was filtered off, washed

UFFmolarrauo_l32andconmnmg and ‘dried. Yaeldwas683g - 30
.- 51.5%, furfuryl alcohol : ' Four foams were prepared: usmg the’ fallow- :
20 Table. 11.1 sets out the formulations used mgformulauon C S
. and thc test results obtamned 100partsurea-formaldehyde furfuryl alcohol _ o
S - ~_resin with an average U:F:F molar ratio IR
- Table. ll.l. : _ of 1:1.8: 06 and’ contammg 31.0% furfuryl. 35
Foa‘m.'No. - . 11 1 11.2. ‘alcohol, A
. UFF resin - 100 100 . 1.5 parts silicone surfactant (Dow Cormng" _ .
" Surfactant (DC 193) 1 1 DC 193). ¥
Blowing Agent (Freon 113) 1 1 10 parts n-pentane, . '
Boric acid —_ 30- 25 parts boron. compound, and - 40
-Catalyst: . S 1217 parts catalyst contammg 50% phos- :
o—H,PO” 899, aq soln 8 8 - phoric-acid.
Water 4 4 :
Glucose . 10 The type of boron compound and.test
2nd exotherm test, : o results obtained are shown in Table 121
(200°C) °C - 219 210
Muﬂie furnace test 550°C ' o
flash + /— -+

Max.t:emp °C ' 55 560



17 1, 487, 204 17 TABLE

12. 1. Foam No. 12.1 12.2 12. 3

12. 4 Trinmet hoxy-boroxine _ .25 * Sodium tetraborate

12.5 Boric acid ﬂﬁ; R -12.5 dyoxal /boric

acid. conplex . : . _ ' 25 Second exot herm at 200[err] C

205 215" -~ 207 .. 212 Muffle furpace test 505[err]C f\ﬁ h+/ +
Max. tenp. durlng test, in [err]C ' 540 . blb = 505 532 R
Foam 12. 4, qh contalned no boron com | ,cmons Exanple XII pouqo-

i s included” as=a—control—i hed—ane

simlar bur.ned, Jn the rruffle furnace testTPemcEmld'not 'to the one used in.
Exanmpl e X, bLEL.«haVI 10 5 pass the NEN 107 est ge other foams = -
U F:F nolar ratio. OP&Tﬂ?G and a furfuryl E:Ibwed ﬁ%)sburnpn ht rruffle o
funace and al cohoirmgamxe.asmg;e 75;9% passed the NEN 1076 test o

Tabl e'43.1 sets out the formulations used, and the test: resul ts obt al ned

Table 13.1. foam NoSodium tetraborate . 13 1. 1®® UFF resin. - -

100 100 Surfact nt 193) Lo 1 Freon 113 S
1 Boric acid . Bl R .30 Glucos«‘azsl 20
Cat al yst: o/[er] r89@@o;aqyborsadd‘u comple% Water- - - A T

4 ducose, - dissolved 10 2nd exot herm t est (200[err] C)C o

223 - 210 NUfflesqcarrdr%e%ﬂt\és%oo°§50[err]2@f|asﬁlsw Ma%mterrpzu[err]c

740 580 Exanpl e Xy¥fie fumna ce test 505°C, dichloroethane in a 1:2 veight

rati o) .i'n the A seri eRsil/-f oams’ was nade by reacthg pLesence+of 10 parté,'
of ortho- phosporl c-acid 25 100 parts of a conmercial ureéa-fornal dehyde

(specific gravity 1M&) temg. duaipgleptin °¢ n add#k i on B f ur yls0s al colisd resin_
(Borden TML) . havi n the formulations contain filler and/or- water 20" &.

U F nolar ratio m212§= n ss tedlnExF&EIPéﬂlkll 55..4% .
L SR TR e R

paf][S OL LaCtgfﬁ'lt mpéﬁg in themul ftmaecaﬂ L d Qﬁhﬁfddf Qﬁ shd d
repl ace a X -cblmm: { hane an
[ePr] . y p 39%0735; - _ d&h able 13.1 sets. outgft%e formulations used
_ o andthemtremltsobtmned
SR B A _ Table131 : .
. S ‘Foam'No. - .o 131 - 132
- . - UFF resin © - 100 100 . -
" - Surfactant (DC 193) -1 1
. Freon 113 1 1 .
s . Boric acid = . 30
: Glucose 20 ,
.o/H.,PO‘, 89%, aq. soln, - - 8. 8 . .
Glucose, dissolved - : 10
. » 2nd -éxotherm ‘test B Lol
- (200°C) °C . : 223_ . 210
- Muﬂie fumace test, 550°C, S o
_ -Max. temp °C SRR 740 .. 580 _- e
Example XIV -:' o "'dnchloroeﬂta.ne ina 1:2° welght raqu) in ﬂte

A series. of foams ‘was' made by reacting presence of 10 parts of ortho-phosphoric acid .25 .

100 parts of a commercial urea-fonnaldehyde'_ . (specific gravity 1.5) as catalyst. In addition

-+ .- furfuryl -alcohol- resin' (Borden - ‘TMI) having  the formulations contain filler. and/or watet. S

20 a UF molat’ ratio ‘of 1:2.3 and contammg "as statéd in ‘Table 14.1.- ,

- 55:4% furfuryl ‘alcohol, with 1 part of a sur-.  In foams 14.11 to 14.17, thé 10 parts of '

~ factant (DC 193), and 6 parts of & blowing . o—H,PO, (5.8. L 5) were replacedby 9 parts 30 -
agent: (a mixture of Ll l-mchloroethane a.nd - 6NH;S0,.



18 1, 487, 204 TABLE 14.1 Foam No.

-'-_-the muf

. whi ch tlaficbdequi o Tesin GOlTpOSltI on and-t he

" ratio of

14. 1 14. 3 14.4 14.5 14. 6 14.7 14.8 Boric acid 30 -
- . 10 G ucose - - 30
20 - - 10 Tal c - 30 -
20 Water Muffle furnace test 550[err]C,. flash - - o+ +_
- Max. tenp., -'[er-r' - 55' 675 - 700 670 -~ 550 670 665 - 625
. FoanNo. . . .'_9 14.10 14. 11 14.12 14.13 | 14.14 '14.15° 14, 16
14 1; Bor| c acl I | 3013487’204 30 _:I%_gl . 30“ - G(Jose
o B 30 V\ater "TABLE14.1" .- - "-'6. L )
-4 4 - Miffle f rnaetet [er ash et _
- FoamNo.i: ¢ 14114 % 18y e b‘h%) 4[6err]]47 63‘§8 585 B0 570
560 i_@:@c acid 690 30 7.0_0 5.70 I t- WI |b0 be apparent - ffgom this’ tabI e’ t hat

~can be converted-into 30 foans containing 30
3& f o showi ng Mo s¥cond ~exothermat 200[err] C

“the . of "a boron. conpound,
_parts. oflugerei ¢ acid- passed

| e furnace test en tested as -herein descri bed
3.. Arre'ﬁod accordlngto clalm I'|n5 . TV\ECLAIM I's: - .. v
- which thgel i qU| d resin eonposition- used as- L A pethogd..of - preparl nga
foaned -solid "starting material is one that |n t he presence 35

~ani no- f ¥piHafuetegde furfuryl al cohol.resin, - :of at [east 10%of a. Bor on-
- corrpoun{:fasgﬁg whi ch ~cqnpri ses po] ymerj si ng a. furfuryl -on the wei: ght of
- the l'i.quid resin conpositi.on, alcohol-containing arino- fornal dehyde | quid
" can be. sanveipt.ed 35650 aﬂt’soarmo shew ngss00 1670 r eadsn cmsposltlon ‘the am ne
pOI‘tIOI’l—O‘f —-the—-second-exotherm at:200[err}C when-tested-as resin be| ng

-one or FeameNeof , urdéd thﬂbﬁjré‘h”anm 12 ht4 Bi n14désclr4111§ed4 16 14.17-
40 nel agi he a d the.re |ng n -agine: 4 ‘Aiet ho, accordl ng -to
- any " of - ?é ‘Pforr’ral deh% __ @tl owof from1;1 i 53% ,.1 ‘to _3.,: in

qul-d.-- resin cop03| tion

cont ani ng contai ns-25.to. 70% by wei ght-. of+free .or bound+15' 15 to 90% by
- weight Efcfree or BBund~furfaryl ~furfurfl ~al¢ofol “and "has an

- am ne: f ggonl de- ‘al cohol and & suffdcient amgunt gf a horon  hyde nol ar’

: from 1: 1.5 to 1:4. 45 corrpound -sai d anount . bei ng at | east
10% - Muf8e Amaet hod - accor dj ng to any of clai ns.. based on the weight of.sthe
I|qU|d tesxP0C.com 1:to 3, .in which the Iqumd resin corrpOS|t|on pOS|t|on

SO thatﬂi“ﬁ F oanmed * proddict .obt ai ned ** cont:ai ns; 25 to 50% by wei ght -of free

2. ‘A metiod accordmg to . dlaim 1, in

: .whlch the liquid resin composition, used as

startmg matenal is one that, in the absenee

'7. .A method according to dny of claims

acid.

‘1 to 6, in which the boron compound is-boric

Or 'hoUNQaQerp.,PRSSBS L 1G5 mufsgd e fopy naggg t.esdy ( agghergion dgg furfuryl .
“al cohol and has an anine: fornal de- fi-ned) -at. '500[err], the pol yrrerl sat I on
“bei ng . Hy el beDdppurent &binahio fabif tierhe | lof 5 ltomﬂcoﬂp«ﬂnd_ can_ Eeoconvened into 30
o . foams containing 30 parts of bonc acxd passed @ fodm shoving ond, exotherm at 200°C

_the muffle furnace test. - . when tested as. héréin' déscribed.: .
: : 3. A ‘meédhod - accordmg to claim 1 in -
5 WHAT 'WE CLAIM IS — ~ which the hquxd resin - composition used as . L
1. A method of preparing a foamed solid - starting- materidi’ is’ one that in the presence 35
. annno-formalddlyde furfuryl alcohol resin, - -of at:least 10%; of a’boron compound based * .
- which comprises. polymerising a‘ furfuryl =.on the weight of e -liquid. resin composition,
' 'alcohol—contmnmg amino-formaldehyde liquid can be - converted “ifito a foamn showing no. . -
10 'resm composmon, the amine pomon of . the second exotherm at 200°C when tested as . -
- e or more of urea, thioures .- N 40
the resm -having an :
olar. ratio of fr -
15 }
o . 45
compound, sald am, & . t1od. al ' -
based onthé weight of the liquid résin = 1'to'3, the: llquxd resin. compe ) .
position, so that the foamed product obtained contains 25 t0'50%, by weight of free or bound ’
20 - passes the muffle furnace test (as herein de- furfuryl-alcohol and has. an amine: formalde- S
© . fined) ‘at 500°C, the polymerisation being hyde molar ratio of from 1:1.5 to -1:2.5. =50 ¢
effected in the presence: of a blowing agéent .. 6.. A ‘method according to any of claims ©
. . and an- acid .which is compatible with the 1 to 3, in which the liquid resin composmon-' S
. .. liquid resin- composition’ so- that -a. substan- .contains 30 to 40%; by weight of fre¢ orbound .
.25 tially homogenous mixture is mamtamed durmg furfuryl alcohol and has an amine:formalde- =
' polymerisation. hyde molar ratio of from 1:1.7 to 1:2:1. 85



effected in the presence of a blow ngt'égen—t —6.—A-nmethed—aceording to

any of claims and an acid which is conmpatible with the to 3. in which
e liquid resin conposi liquid resin conposit IH““ | ‘ um stan- :
contains 30 to 40% b’zﬁt%?ght of free or bound 25 S m xture
i's maintaiged during furfuryl al cohohmhas an am ne: fJor oLIed _as C.-
pol yneri satt+on yde—rnotar—ratto—of—fromi—t—7to
1:2.1. 55 2. .A method according tB'84Eal4d 1, in 7. ‘A met hod accorgi ng
to any of - cl aipg, Mhi ch the 4l igy d ngsi nlgqrrpqglsthpﬁ ugeq aﬁ 81 to. 6, Lh
whi ch the boron conpound isboric starting material 1s one.t inthe -
absence aci dBoricacid 30 1,487,204 TABEE 1401 Foam No- . - 10 ... 14.1 14.2
14. 3 14. 4. G45 14.6 14. 7 48Bor|c aC|d : 30 - T y
- 20 Meose 7 10 A uddse 20 10 30 7. 20 -
- TQ.]Q Tal c - - 30 . - 720 -~ = - 20 .
Wat er I\/Uffle furnace test 550[err]C f1ash S T L
Max. -tenp., [EeJC 555 - 675 760 -670 - 550 670 - 665, 625 .
Foam No. Muffe}umace 14.10 14.11 14.12 14.13 14 14 14 15 14 16
14.17 Boric agk@dsspoc, - 30 - 30 .- 30 - 30. _ - o
30.- lucose. flash +/- -- Talc' + + 30 s+, 7 R

- 30. - Wate ' 4 . 6 . 8 -..-2'_'-4

4 MIf f I e furng&%temp,oc 555 675 700 670 550 670 665 615

est 350[erf C, . fTash t/:

r;. ~ Max. te%rﬂ”ferr] ééﬁ 14485 14. “56612 g3y 14 1’566“ 15 lrb’d? 1 11590
70@ 570 |t Byiddcide apparentyof ronpt hi gotabke- that "the “of/ a’ b@j an.,
conpound, can be converted into 30 foans containing .30 parts of - heric acid
passed - a foaﬁiusq'fevm ng no seCO'nd exot herm at 200[é‘?r]C1he muf f Fe f-ur nace
test. V\,g n tested_as herein_descri bed303 A. n’et hod - -
according to c?alml in V\HATV\ECLAIM | S:- "~ which

the' Iiquid re®as conposi tion used as 1. & nethod of preparing a- foarred :
solid starting material is one that in the presence 35 am no-fornal dehyde
furfuryl al coH Ps °h, of at |l-east 10% of a boron corrp()und based. which --*
conpri ses poIMme ng g furfuryl on_the, WEl ght,of ‘the liguid resin ...
conposi tion, al cohol -contauni ng ani no-f or rral dehyde li'quid can be converted

into a foam sHowitay..If§ 135 reBbn cEAPOSTY i 0560 t hgomni 62 porga onsmf the - .

second exot herm age 200[ err] C when tested as resin.being one or

of a boron compound, can b&afm 81 g)mrge 38nd i

t the

urea, thlourgroelm mmﬂgl;%ﬁ‘ﬁ”&g‘%’%ﬁb Faged

the resin hawer}gmnm
5 WHAT WE CLAIM IS:—

1. A method of preparing a foamed solid -
armno-formaldehyde furfuryl alcohol resin,

which comprises polymerising a furfuryl

alcohol-containing amino-formaldehyde liquid

10 - resin composition, the amine portion of the

resin being one or more of urea, thiourea and

. melamine and the resin having an aminé:

formaldehyde molar ratio of from 1:1 to 1:5;

: and the liquid resin composition containing

15 15 to 90%, by weight of free or bound furfuryl

alcohol and a sufficient amount of a boron

compound, said amount being at least 109,

based on the weight of the liquid resin com-

position, so that the foamed product obtained

20  passes the muffie furnace test (as herein de-

fined) at 500°C, the polymerisation being

effected in the presence of a blowing agent

and an acid which is compatible with the

liquid resin composition so that a substan-

25 dally homogenous mixture is maintained during
polymerisation.

2. A method according to claim 1, in

which the liquid resin composition used as

starting material is one “that, in the absence

Lttt vy

3.- A method according to claim 1; in.
which the liquid resin composition used as
starting - material is one that in the presence

‘of at least 109, of a boron compound, based

on the weight of the liquid resin composition,
can be converted into a foam showing no
second exotherm at 200°C when tested as
herein described.

4. A method accordmg to any of claims -

1 to 3, in which the liquid resin’ composition
contins 25 to 70%, by weight of free or bound:

furfuryl alcohol and has an amine: fonnalde-_ oo .

hyde molar ratio of from 1:1.5 to 1:4.:

5. A method according to any of claams_
1 to 3, in which the liquid resin composition
contains 25 to 50%, by weight of free or bound
furfuryl alcohol and has an amine:formalde-
hyde molar ratio of from 1:1.5 tw 1:2.5.

6. A method according to any of claims
1 to 3, in which the liquid resin composition
contains 30 to 40%, by weight of free or bound
furfuryl alcohol and has an amine:formalde-
hyde molar ratio of from 1:1.7 to 1:2.1.

7. A method according to any of claims
1 tg 6, in which the boron compound is boric
aci
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f ormal dehyde nolar ratio of from11:1 to 1:5, 1 to 3, in which the liquid

resin conposition and the liquid resin conposition containing contains 25
to 70%y wei ght of free or bound 15 15 to 90% by wei ght of free or bound
furfupyl fufury—atcottol—and has an am ne: fornmal de- al cohol and a

sufficient amount of a boron hyde nolar ratio of from1:1.5 tog:4. - . 45
conpound, said anmount being at |east 10% 5. A nmethod accor g to any
of clains based.on the vvelght of - theIIqU|dreS|n com 1 to 3,4 n which

t he I|qU| d resr n conpositton'. position, é‘.!at t he foaned pr oduct obt aRMed
cont ai nsi 2 50% by - wei ght_of free or b4§7 f passes T )

furnace teSt'Tdb ne €l ik reb Wl bf ahﬁﬁ)hollthrﬁsj

fined) at 500[ ey r i&éﬁ&i" nEt_ W - Gmtalpe| yﬁ
1:1.5 to 1:2%% froﬁaoerdoefmfwbpnqni ﬁ)%%‘h

met hod accor di ngn the weisht o ftieljduid ves

1to 3, in vm¥ch,9f='o; e FRRE IIMOMIOH Irqurd IR asi tion so
that a §ubstan---su- PEA in tdescellod/with - ght  of .y 5:51 pAiGH Ken ° ti ally
(§ éiﬁ liurfuryl '

homogenous i Xt.lgice ugsfoa;alf ? gh ST

ani ne: for mal de- 3gdeb ® 303/306}11 %‘g‘ml ar ratlo
10-—1413 _

of fromd:1. A%t go rfie i 2{] K met hod accordl ng. bopdey § i}b

nmet hod accor di ng to any of 'cI ai ms_which the 1L iquid +est n_conp05| t| Qn used

as 1 to 6, in which. the Wﬁlom&bbmemmmmﬂ. it

that, in the absenﬁﬁ‘m b,deﬁtepa s..air &t}ml‘f’%’"

A foarred 'sol id ani no- f-or mal dehyde ol Wmch the initial mxture -

contains furfuryl al cohol resin when prepared by the from 10 to 60% of the
boron conpound, based nethod claimed.in any of the preceding 15 on the S

wei ght of the liquid resin composition. clainms. 5 9. A nethod of
preparing a foamed soli d ani no- f or mal dehyde furfuryl al cohol- resin.
subsntially. ‘as herein descri-bed with refer- - - A A THORNTON& CO
foanms nunbered 1.4, 1., 2.2, 2.5. ° = Chartered Patent Agents to 10
12.1-12.3, 13.2, 14114101413*12 _of t. -
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