?structures derived therefronr 1 g - This invention rel ates, to an
s induétrial process for producing qui ck-curing pnenolic resins. The . -~
i chdract éristic feature of this invention consists in producing.a high-ortho
phenolrc resi.n safely, easily 5 and at" | ow cost” by use of an appropriate
s eenbi nati on of a. di val ent net al salt effective for the addition reac- tron
.&nd a divalent metal-salt or an acid-effective for t'he condensation - .
‘reaction. Since H.L. Bender et al. reported that 'a high- 10 ortho phenoqu
‘novol ac resin having-a high ortho linkage .content has a quick-curing
praperty, a variety of productlon processes have been pr.oposed for this
high- orthoe phenolic novolac resin. Hi gh-ortho phenolic rovolac resins are.
usuaIIy 15 - produced by first producing a nmethylol-phenol formwitha - . ' .
meakly acidic-divalent nmetal salt as a catal yst, followed by condensing the
same. In this case, .if the reactionis carried out with only-one kind of -
weakl'y acidic: di val ent metal -salt catalyst, it is difficult 20 to. keep a -
~good bal ance between the reaction vel ocities of .addition reaction- - e
-{nethyl ol'ation) and" condensatron r | eng bpooesson) . durrng the '
progress of the reactQ%m@ ‘sbrﬁﬂgt??ﬁ%rgﬂgﬁﬁggaﬁéoblens such that.. L

. : Sl for'lts manu;actnle ‘and_shaped

er ck Curr ng Phenolic, Resin, a Process f'orlr'rs manuf acture and%?pgggg

struﬂtures derlvea therefrom




[;_ -

i
Tt

e - reactlon systentforns a gel, that a phenollc 25 re5|n havi ng onIy a
Il ortho/ para |inkage ratiois  produced, and the |'i ke. The present.
|tvemtor3ahave studi ed the reaction in detai

ayed by the divalent netal salt and-Re +eaction nechanlsntln t he.

that
o t her

oo
‘“

pguctlon of 5 - a high-ortho phenolic resin, and as a result of their
overjes- have invented an industrial-
hlgh ortho phenolic resin. The inventors have appreciated fromtheir
udi-es that .the formation of a phenolic resin having a high ortho/para o
tnkage rati-o (here- 10 inafter referred.to.as ‘o/p ratio) using-a dlvalenL
tal salt-is onlty made pOSSIbIe by forntng t he ortho- et hyl ol product by a.
¢f | ux reaction. ‘and then condensing the ortho- methylol -product at a
nper at W e of more thahifsrinvernti mlnblabespaba'wﬁlmumryabf the _
action is weakened, 15 ‘whereas, if the condensation is carried out at- a
'nperature pfooeBsnﬂurtﬁnnddeﬂmg thekeonﬁengamnanmmmeedsinseferen-
sal t,

onIy”hepbhamhnmenistndmﬂea@mnesaﬁlt aBpJ%MentimnOQOnsmsds
it has also been found 20 that the dissoci.ation constant and:.

IubiIity'ointneoduaaMgnmwhﬁgﬂeemwhcdphenaﬂ@esﬂeninusaﬁﬂlytteesﬁlWhe
dition- condensation reaction, nanely that a divalent netal salt haV|ng a.
M/d|ssdilaan@nacthWamwshubxiusmvsﬁlahlanpycnrﬁaﬁ&xnommemmtlbheof
dition reaction (nmethylolation), while

L a dlvalent metal salt ef”ectlve for uhe addltion reac-

tion and a dlvalent metal sal o“ an acld effecc1ve for

the condensation reactlcn.--

Slnce H. L Bender et al. reported uhat a hlgh-_

"10 ortho ohenoltc novola esin having a h1g nrtho lvnkage"

' content has a quick-cu roperty, a vari ety of

proaactlon crocesses ‘have been DrODOSca ;or this hlgh- L

ortho pheﬂol-c novolac resan.

High—ortho phenolic novolac resins are usually=,t-

:15- prodac d by first proauc1n5 a methylol ohenol Porm Iluh -

.a weakly ac1a1c divalent metal salt as a ﬂacaleb,

| *feilewed by-c ndensinv Lhe same -In thls case, if the-

'reaetion'_ carried ‘out w1th only one k*nu of" weak’y

dlc divalegt metal salt caualyst *t dif cult

20 to keen a good oalance between the react;on velocities

of addition reaction (methylolatlon) and eond nsation

reaction (m-thylene forma*ion) dar;n pbe rogress'of'“
1..‘the reactions, so tnau there ar*se proolems aUCh that
the reae 1on uiSuem forms a gel 2 atlgak* a ohenolic

A3

’-5re ha«:nhgﬂ'small ortho/parq lln rc'io is
L

-and have di scovered the role

productlon process whi ch, results in.



25~ a-divalent netal salt having a ‘hi gh d|5500|at|on constant and a hlgh 2N
dolubility is effective for the condensation reaction (nethylene. : @ .

flormationj,, ghgugggse@hdlﬁﬁunfg@ehave found that when =~ -4- 1 catalysts
different '% action-are used in an appropriate conbination and the

: condensat ion reacti ghel HrEAUAEN PHEnBbrE hARRE U BeQf tHEr gekhandrerid
bath addition reaction and condensati onreacti on proceed wi.th a good ‘5

'ba ance, Whesehy1aahidohetrd RO $0Pee haavhek xeld apfhe@ob Cthesidivedee
produced safely, easily and inexpensively. According to i's invention,

‘there is prt@é’tﬂﬁdsalltrQ@ﬁ&d@rréﬁ@ﬂﬂﬁhnﬂe&hﬁhﬂmﬁImr'ﬂsenpbaduﬂg:wn cd:‘p
ratio 10 of -0.9-3.0 and a nunber average nol ecul ar wei ght of *the resin

‘excl usiye of higr-phend pferfdlDid, #88inwhaekl AN isesul eacki I&hed.rphenol
(P) and fornal dehyde (F) in a F/P nolar ratio of 0.6-0.95:1 at a

tenper at Ur&iﬂécﬁﬁéfﬁel&aﬂha[‘ﬁ rinvéhted sanbindRidtonial pAddacdival erodeial
salt- catalyst effective 15 - for the addition reaction and (B) a“dival ént

met al - sal t. w%&@hysésammannnmafh&ghherehbdgheﬁuxmurreminon Tha. dnventors
_conbi nation being used fromthe start of the reaction, or conprises: .o
subj ecti ng lsave abpﬂeb_aﬁ:dad froxh dehgde shualissP Yd ar that Fformhtdoh @OP5a1 .
to a reaction under reflux.in the 20 presence of the (A) catalyst only to

form an ortjslwmbhyboh:-esﬁjmmzlvm@dajchrghddrm@oeﬂpaxa dLinkage msme:m(mere-
the leO llnafter referred to as o/p raclo) uS1ng a dlvalent metal |
t_esalt is only made possrble by formlng the- ortho-methylol
'eproduct by a reflux reactlon and then conden51ng the: o*tho-,rl
'-methylol product at a temperature of more than 100° c, at -
_wnlch the para-select1v1ty of the reactlon 1s weakened
"'15_ whereas- if the condensaclon is carrled cut at a temperature
-_ of noct more than loo C, the condensatlon oroceeds preferen—..
o tlallv at the para—p031tlon even 1n the presence of a’
| 'dlvalent metal salt, so that only a phenollc resin hav1ng a’
'small o/p ratlo is obtained. Further, it has also’ been_founc_
20 .tnat_the-dlssoc1at1on constant_and solubiiity'of_the-ditalentl'.
.'-“metal salt determines the selectivity of the addition-d
'condensatlon reactlon, ramely that a drvalent metal salt
: having a low dlssoclatlon constant and a low solublllty 13 .
'.e_:peffecti“e for the addlcron reactlon (methyloratlon). whlle
25 a dlvalent me tal salt hav;ng a hlgh dlssoc1atlon conotant and i
”h_a hlgh solublllcy 1s effectlve for the condensatron reactlon

'g(methylene Iormatlon)

The preeent 1nventora have fqund that when"



mredi at el y. t hereaf ter renovi ng wat er -under reduced pressure, and then '

ibj ecting {he product to a 25° further'reactlon at .normal pressure at a
bnper at ure of nore- t han - [err]. It g@nxlcularly effective to use one or
bre salts of alkaline earth netals or transition. -5- 1 metals with

gani ¢ onoced Dxyk 81 8¢edenis il Ao HA YaledNinlR aggfg?%l%aétef of

kal ine earth netal s or.transition net I nor gani c e (B) -

talyst. Thsmberstibhansial it WrdehsdStsh hféséelaﬁaaé SapRhals Gl ect ed

'omthe first- and second series of transition elenents having atomc

mbers of 2d-20aifesltdSel Bt hdrREMHUA C1IODES bOERSARE 1840, It IS

efffective-to sel ect one or nore acids: havi ngan optlnun1solub| |ty and

dilssoci at i ore£@BS6RNANAOEcARNSAINGn e slesdn ook dd Wakuea Yooa a pH
val ue of, for exanple, about 4.is-desired, it is preferable td use not - a

stel | quantbd Yambe Nydneretll of i ICicking eyparee qURERLcAkisy icylic acid.
The molar ratio of the catalyst (A) to the catalysf (B), when used in’

cQrbi nat i orphéso Bik¢apeagdaokaly bkdb prodieed sd¥elyit ehsilgsanghan 0.02, the.
yileld is extrenely low. Wien it is nore than 4, there is a danger of o
gelatlon Theespensivelyt.he di valent netal . salt used is. advantageous- ly

1- 3% by wei ght based on the wei ght of phenol charged That - when the
catalysts (A and (thebrdum@dudﬂuhﬂdnxnventlon, there is provrded

=cones 1 5 mhlch |s a value effectlve for t he condensati on reactlon T (}é)

LI~

5003
~Eﬂ=ar

L.

o a process for produc1ng a phenollc resin hav;ng an o/p ratlo y
10. of 0.9-3. 0 and a number average molecular welght of the
| resin exc1u51ve of free phenol of 600 1 100, Wthh comprlses
reactlng a phenol (P) and formaldehyde (F) in a F/P molar. .
| '_ratlo of 0.6~ 0 95 1.at a temperature of more than 100°C with
- comblnatlon of (A) a dlvalent metal salt catalyst effective.'
| 15 'for the addition reactlon and (B) a dlvalent metal salt |
catalyst effectlve for the condensation reactlon, said
comblnation belng used from the start of the reactlon, or'
comprlses subjectlng sald phenol and formaldehyde in a F/P
molar ratlo of 0.6-0. 95 1 to a reactlon under reflux in- the

- 20 'presence of the (A) catalyst,only to form an orthomethylolf

phenol product) adding an acid to the system'until the PH j_-

el

”lﬁbecomes 1=5 which is a value effective for the condensatlon. f
f'reactlon, immedlately thereafter removmng water under a
'reduced pressure, and then subjectinq the product-to a

- 2$ ffurther reaction at normal pressure at a temperature of
.more than 1oo°c._ It 1s partlcularly effectlve to use one

_or more salts of alkallne earth metals or transition




}

20 nation the total anDunt of both catalysts S advantageous1y 0. 1 3% by
‘wei-ght based:on the wei ght -of’ phenol. charged, while when the catal yst (A)

and gn acikd are used in combi- nation.the amunt of thé catalyst (A) ..

0. 1- 3@6by wei ght based on the wei ght of phenol charged. Wen the. anDunt of
25° the divalent ‘metal salt is-less thang.-1% by weight, the yield is,
exljenely low. When it is nore than 3% by weight, the salt content in the"

phéholic resiin hesoes with opganteghiogicdlsaband Ny aciv@ssekythbf dal t he o
el ectrical. properties. Wwen the catalyst (A) and an acid are used in S

combi nation, .i.t dstalepst cdndhohet be moreunRility of S kiDinel debyHemetals
50- 95% by melght and t he consunption of the phenol is 30-75% by wei ght, at

the time of conpettramgitbenrmbtuls wifth Hacramiptaopdsaas the (W |, a
IOM/nDIecuIar wei ght resol 'is mainly forned, so that the subsequent. '

rieaction is m1WoanAIyso.cBhérﬁérmndtthmsathn|metalsaru9édghéaeunnmedﬁs
the consunpti-ons are too great, the condensation reaction progresses:

excessi vely, &mumetaasheebéctedefromohhmlﬁmrstﬁanﬁrséemndesgrtew offp

ratio. When the catalyst (A) and~an acid are used in 15 conbination, it is-
o&e5| red t hat 't hetxbahyif onoelendntsr bevdady ;amxmmmﬁlbersadﬂl QnerBOOfaxtdqe
_acld I.S- effected untill the water content of "the reaction system becones 5%
by melght or | es39- 48rﬁmhehetEprobddehﬂmhia4nﬁsnshmd acid, . it is effective.

B to select one or more ac1ds havingwn1opt1mum solublllty o
_and dissoc1ation constant for obtalnlng the de51red pH
10 value. When a pH value of,.for example, about 4 is des;red,'
';3_ _ 'h ln,"it is preferable to use not a small quantlty of hydro- K
| R chlorld acid but a large amount of salmcylic ac;d
Ejj _': B R _. _ The molar ratlo of the catalyst (a) to the
. o :_catalyst (B), when used in combinatlon,-is-advantageously
. .15 . 0.02-4. When it is less than.0. 02, the.yield is extremely
-low._When it is “more” than 4, there ‘is ‘a danger of gelatlon.
S 'The amount of the-divalent metal salt used is advantageous-
_-ly 0.1~ 3% by weight based on the welght of phenol charged._
l That is, when the catalysts (A} and (B) are used in combl-a
"20 'natlon the total amount of both catalysts is advantageously:
. aO 1-3% by weight based on the welght of phenol charged
_:while when ‘the catalyst (A) and an ac1d are used’ in combl—'
nation the _amount of the catalyst (A) is 0 1= 3% by welght
. based on the welght of phenol charged When the amount of -
| h'eéﬁj.the dlvalent metal salt 1s less than 0.1% by welght, the

- yield is extremely low. When 1t is more than 3% by welght, i

'the salt content in the phenollc resin becomes



re:uced pressure. after addltlon of aC|d it'is desirable 20 to nake.the'
wafer content of the system not - nore than 5% by wei ght
the generation of heat due to addition of acid,

in order.to suppressji
to make the reaction system ™

approach a non-aqueous state, to acceler&te the sub- sequent condensati on

| 5

L

eis kept
at only a preperitdeassin -47- 1 having & low o/p ratio is obtained. As
e formal dehyde source; it preferable to use parafornal dehyde haV|ng a,.

v wat er. cont ent when When cialtial getelyAr {id (@)d am ackd hrecwusisidhdirt on

cti-on and to facilitate the 25 tenperature control .in the condensation . -
19t|on 1 wett neglsigidrke t g E&Wba&m&nﬁalyt&ﬁfemhdehsaelenu a-

in a’lowlevel owing to the heat of vaDcrization of wat er, so.

to use formalin having a high water content when’ the catalyst (A"

r] -at nornal

§. the aci deambigadddm, chbblpadeshreditdntt Hrhetaaqmysmstmyx afd (B) are
pd in conbination, the low water content, namely, the use of
af or rraﬁdeﬁya@ahd@tmdﬁ eka1bpe-9bk becmemjua argpehat cpusynpidon tofan - 10

pressure. .On the other hand, super-atnospheric.pressure-

requi red tbesdbenela 1nderabhr by owemﬂhiﬁtﬁit?hﬁr?lmheﬁffspmmhatﬁs :

When the catalyst (A) and the acid are used in conbination,. the use

formalin hag &

10

low molecular weight "esol is mainly formed,

F§Sa T *tﬁiglnmtat eI“cbheenpmsqumté!fmebme 160of smaddnt réol | | ng.
3 addltlon reaction, absorbing the

so that the

subsequent reaction is difficult to control and-there

is a fear of gelatlon. 'If-the consumptions'are too

_great the condensation ﬂeactlon progr°sses excess1ve1y,

| and the ohenclic resin obtalned has a relatlvely low

15

20 to make the wat con cert' the system not

o/p ratlo.

When the catalyst (u) and .an acid are used in

comolnatlon io is de51 ed hat the dehydratlon under

reduced pressure aftev addttton 01 uhe ac td is effected

_.reduced pressure after addition of acid it

approach a. non-aqueous Suatc, vO accele"ate
- sequent condensatlon reaction and to ;acili

_temperature control ﬁn the condenseti rea

'untll the water'eontent of the veaction system oecemes o

- 5% by weight or less. 1In tne steo of dehvdratlon under

is de51rable"

nore than

: 5% by weight in order to suppress the ge e"auion of heat

due to addition of ac1u, ’o make tne "eﬂﬂtion sySVem

vhe Dub"
ate the

on.- When

it is more than Sw bJ we*ghc,. he condensation tempera-__

teturc is kept in a low level owing to *he ncat of~'

Tk '

_~vepcrization of waLer, so_that onlj a_pneno_,

resin. -




heat generated at - the time of addlng the aC|d and dlsper5|ng the reactlon
Systentunlfornﬂy Mhen par af or mal dehyde is used in said case, the reactlon
ks dfficult to control . 20 Lo The enolic resin obtained _
according to this invention has an o/p ratio of 0.9-3.0 and a nunber

aver age nol etul haweigitt bdwthépr eathoedsl wditainddiree phenol of -~

6Q0; 1, 100. The desired o/p ratio can be aobtained by varying the rati o of
thé catalyst (A) to 25 thkschibal JermaeBshydsy saljree|nhtthe pHevaEnadl t er
addition of acid, and the desired nol ecul ar wei ght can be obtained by
varying the F/ ‘Ptet usee RarafernzhdehpdeThaming iy ow swabeencpobentesthan
having an.o/p ratio 1 and a nol ecul ar- wei ght falllng in the

above- nentlonedth§n§@§a%ﬂﬁ¢$eé$y @Eﬂohﬂél@mﬁsnﬁQﬁylne@@mbinaﬁdon and-
|nexpens!veI§ From the phenolic resin obtained by this 5 invention, there
can be -obt ai edtﬁDMﬁqKFQﬁm%iiﬁlbaﬁéﬂsng wadidho waker sgenteptanben the

e

flowability.- Partlcularléiha mol ding material formed froma phenolic resin.

having an o/ p r&&f81gmsh
resin exclu3|ve of free phenol 6 of 700- 900 10 exhibits the features that it
has a good heat? E‘Fa&atqatwﬂas gbdd #neuABi| AP HREA Hai eRUBHRRKEOBHodIR y

and enabl es the shorteni ng the npl ding time.in a |arge scale noldin

andnbhe AgHderray d1Re il eenbinakdoght . d¥hame.

whereby hlgh cy&P@ mQQﬂquq@F%%He name*y, the use of paraPormald(hyde, R

1s preferabTe for securlng a temperature of more than :.
-.10. 100°C at normal pressure. On the other hand,.super~
| atmospheric pressure is required to secure a. temperature
.of more than. 100°C when formallr is used When the-"
catelyst (A) and tne acid are used in comb t. 1on, the
"'ruse of forhaiin havidg a htgh water content is preferable
- 15 for controlllng the. addltion reacticn, absorbing the ; .
theat generated at the tlme of adding the acid and N
disperslng_the reaction system uniformlj. Wheﬁ N
t;h'parafermaidehyde is used in saidlcase; the reaction is
.:dizflcult to control | B o .
_20': - The phenolic resin obva1ned accord*ng tO'this

;1nvention.has an o/o rat*o of. 0 9~3 0 and a number .

.average moleﬂular welgh or the resin etclusive of free .

~ phenol of 600 l 100 The desired o/p rat o can ve. _

hobtalned by varjing the ratio of tne cataljst (A) to ';:
25 “the catalyst (B) or by aa*usting the pH value atter :
htttaddition of aﬂid and the desired molecular weight can:
“:_.be obtained by varying the F/“ at the rime of charre..'

'That 1s,.by th;s invention,-p-sins.having an o/p ratio



pessi ble. Further, ow.ng to its excellent. flowability 15 and neling = (é%

pgoperty, addisti on . :0of plasticizer becones unnecessary so that problems -

s@chy as dulllng of nold, - bad appearance of nol ded. product and the'like can
“elimnated. This invention is explai8ed beIOM/referrlng 20 to Exanples = -

ahd Conparative Exanples. The Exanples are by way of 'illustration and not
way ofL | amid &t inaletnlahewedightinifiad 1Bl ast hfidaboNpameritieo B@npl es, .

%6 curability, the o/p ratio, the nunber avera mol ecul ar wei ght and the

B3r col hardm%r@QSPdeeévnﬂﬁe@thm%Af%&f%ﬁﬂmgeﬁﬁﬁﬁé’r angd “Curability

I gst rument . used: Cur-el astoneter/as disclosed.-in U S. Patent No. 3,479, 858

and - Britidstexpensivedy.1, 126, 995. Measuri ng Cbndltlons De tenperature

[drr] Nbldlng pressure:. 100 kg/[err] 5 Angle of

‘ogcil.lation: - [err] PByomotper @hemolic resin obtained by this

. {The anount of the protons of ortho-nethylol, para-nethylol, ortho-ortho
‘bdnded mét hylnsientierhothars semdde miitaired aﬁaupégam&rea"wﬁjed |
mgt hyl ene was 10 measured by neans of a nucl ear netlc resonance_ -
spectrorretrpa(xﬁms VapbanahcuRabid st rﬁmhﬁka@'ebpaa- _ Particularly, -
a molding maverial formed from a phenolic resin_haVing o
an o/p ratio of 1.0~1.5 and a number average molecular
- weight of the resin exclu31Ve of free phenol of 700 900
10 eXhibits the f atures that it nas ¥:} good hea*—stability,
a éood flowab*llty and a qulck-curlrc property and
renables tne shortening the moldlng tlme in a larve
scale molding, whereby high cycle molalng is made
possible. Further, owing to its excellent f10wability':
| -:lS and meltihg property, addition of plasticizer bécbmés'
unnecessary, so thav problens such as dulling of mold
: bad appearance of molded product and the like can be
fellmlnated | '
ThlS invention is explalned below referrﬂng
'20"to Examples and Comparatlve Exanples. ”he nxamples are_
- 'by way of illustratlon and not by way of limitation._
o In the lollowing uxanples and omparatlve

| Examples, the curabilitJ, the o/p ratio, uhe numoer'

_ average molecular weight and: the Barcol hardness wers

N
- AN

- determined in the following ﬂanner ’
1) Curability . o (RTT"\
e Instrument used Curelastometerlas disclos




Ilnkage ratlo m?s caIcuLated fromthe foll ow ng equation: 1/2-oftho4'

agrtho-ortho - 1/2 ortho-para nmethylol . _ gli.nkage. | i nkage net hyl ene
ﬁ : .nethylene + - nethylene protons g pr ot ons protons o/ p =
+%--------~. ------------------------ Patent h I

par a- par a 1 1/2 ort ho-para ne hylh aten a%k g% i 8 egsankage
ne{pylene + et hyl ene Mbgghgxh%n%?%&¥4gghs protons. A protons

3) ~ Number ‘average nol ecul ar- wei
vapor -pressure eqU|I|br|un1neth Le

t:he.resin exclusive of free phenors ma cal cu ated (
of nunber average nol ecul ar “e'ﬂg&di%% éKg g oIs. :
det erm.ned by gas -chromat o- graph arcol ardn Ss Apparat us:

Bar col - Inpregﬁer 935 Curing conghgign%, Jgg{j+

measurement : © 10 seconds after I ng the sa
282 g of phenol arr‘d) 87o,gpo‘i_.a§8({o by wei ght par a-

|t was neasured-by a-

avey gepnnlecular wei ght of
ron1the measur ed val ue .

()

£hpgecopdsge -10- Tine of -
% Oa? of t?e nDId Exanple 1.

The amount oP tne protons of ortho~methylol

_para~meuhylol, ortho—oruho bonded meuhylene,_ortho—nara

bonded methylene and para-para

10 measured by means of a nuclear

bonded meohylene was

magnetic resonance

spectrometry (NMR), from which the ortho linkage/para

.1inkagé ratio was calculated from the following

equation:

1/2 ortho—\ {,ortho-or

tho /¢/2 ortho-para

- methylol lﬂnﬁage “linkage \
methylene‘/ \\mech lene methylene i
. . .'
o/p protons protons . / protons ) R
ratio '
r1l/2 para- / para-para s 1/2 ortho-para \ -
methylol ‘\ linkage \.4 linkage o
methylene methylene methylene S
prctons protons \orotons s
3) Number average molecular weight
15 . It was meaSured by a 'vaoor'o"essurp eouilibrium'

‘method. The number ave"age mo

~resin axclus:.ve of free nhenol

- 20 graphy
~ 4) Barcol hurdness
"_ AooaratuS' Barco} I

Curlnv conduuions.

lecular welvht of the

s wa 1 lated from the

measured value of rumber averave nOLeculav welvht and

mpresséf 935 I

l75 C, 20 o-conds

the amount of Iree phenols de*ermined by gas chromato-”



formal dehyde (F/P*= 0.85) were, subjected to reaction under_refIUX'for-(ﬁ%
yurs in the presence of 1.96. g of zinc chloride and 0.11 g .of barium
ate. ' {The ‘tenperature-inside the reiétion vessel varied fromTlerr] to.
[erfr]) .Subsequently, the reaction mxtur€ Was dehydrated by heating at
norfmal -10 pressure and taken out into a vat when the internal 0 -

yer ature- had reach 50 C._ 285 of .a resin_havi olp.ratio of

%, a nunber aver ageelgr"éqjeec%ﬂ e{?e%\%‘i’f;%?egF’t h %r é&cr?"éﬁ%l % 'to?ﬁ?’?ge _
phgnol. of 805 and a.free -pl I n f £ Q%.Db | ght ‘was obtained.  To
10¢ parts by 15 °~ weight o rﬁ%&$%§i%u§ag%a%égﬂxfﬁg%hrts by wei ght. of
hexanmet hyl enetetram ne, and the gel tinme was neasured on a hot plate kept
1150 C (hereinafter, this gel tine is referred to as "hot plate gel: =
e"), and fgggﬁph% Re 43 seconds. ‘Further, 18 parts by weight of - o
met hyl - 2( enetetram ne, 65 parts by weight of woodflour, 25 parts

i ght of. cal cium %23 ?‘;fgfﬁé—%ﬁ& pgﬁasseyg\/\%ifg@aégfbl}fé%éﬁi%ggamre '

ed to 100 parts by wel IS resi-n and the m xt aded on

hotf rolsés at ok : ] es abt ghi.a ol et er. + Thi
nmatler i aﬁl was fkgfﬁrr%é diteglt&’c?% ammed %???Zlgégﬁhlsg? J%ad}g} ﬁafc%%%%%%ﬁeggagf

T o Cork SR B0 ptung fo ORETGLbERkg UG A8 2teuhyatide
aS:?S for theaﬁaﬁé.ﬁgr@pb¥iﬁﬁbium acetat;.{.(The fempefatﬁre inside the
reaction vessei varied.from llSQC_to:lOSOCi) Subsequénflyf'
. o the rfaction m;xture-was dehydrated by heating'athnormal
 10 pressure and taken_ﬁﬁﬁ_into_é vat'when'fﬁe iﬁtérnal-_
temperature had reached 150°¢, 285 g of a resin havingién
'o/p-rafié of'i;1; a.nuﬁbér average molécular.weight.bf'the .
_résin exclusive of free phenol of 805 and a free phenol
§6ntent of 7.0% by weight was obéained,"Tﬁlioolparts'by;
15 - weight.of_this resin was added 15 parté by'ﬁeight of f |
- hexamethylenetétraﬁiné, and £hé gel time'was'measﬁréd.on kl.i
. . a hot pl;te kept.ét iSCéC (hereinafter.wthis gel.tiﬁe ié |
referred to as "hot plate gel time"), and found to be 43 _' |
se?onds. Further,'isgﬁarts;by.weight'of.hexamétbylf' |
20 _énetétramine,_GS'parts by weighﬁ_of”Woddflour, 25fparts
. .by weight cf-éalcium cafbohate and.3 pa¥ts by wcighﬁ”éf.5-
- steari¢.acid'wereﬂaddéd'to 160'par£slb§'w?ight of_ﬁhis
resin and the mixture was kneaded on hot rolls at 100°C.
 for 5 minﬁtes to cbtéin'a mblding material. This
-,25 'f materiai wés fbrﬁed'ihto a'&olded article, which had a

VIBarcél'hardnesé'of.Sz; 'When a hiQhéparé ndvdlaé




Exanple 2 5

(F/P 0. 80) meﬁe subjected to reaction.under reflux.for .3 hours-in the

»

282 g'of phendl'and'160 g of 45% by wei ght formalin

ptesence of. 3.0 g of ‘'manganese acetate (thejgonsunption of phenol was 40%
by wei ght and the consunption-of fornal dehyde was 81% by wei ght).. 10 Then,

0.1 g of. 30%py
th@mx“nemm
content 1% . Th

rr] in 3 hcurs to obtain 285 0 a.resin 1

¥ﬁuydi P¥§ﬁquM@&J%éﬁnp s, agdeg (&U é Dac A& which -

rated un reduce pressure mnutés (water . - .

S CShbEratile. t@édﬂ?er W e yes gtgﬁw $qer@| ?Q,q,lfr dgegh to |

dvi'ng a free pheno

bntent of 6. 0%yg Wel by 88 9o Al | ¢hOlsdnd F8tnB1BYIRE, average

| ecul ar wei ght of the resin exclu5|ve of

ree phenol 50. This reeln

hpd a hot .plate gel time of 51 seconds. In the case of the usual hi gh-para

curability,

npval ac phenol
a

CDreIastonetgg
5

shown in

resin, the gel time is’20- about 91 seconds.. Further, the
eeEfgmﬁﬂynpdegree of cure and curing rate, of the sane sanple
used in the measur ement  of gel time was measured by neans of

(a trade p8@egobf) phemdly ih@t160RYbBEr k5% TYe wesk ﬁsfd@:ﬁélln :

Tabl'e 1. The resin obtained in the present Exanple is

superior to hi ghtBéP a=nOVBDAC welven alub Rsd tred Cespaeattyenbxadelre ¥Rfiyk bodh
WQX|nuntdegree of cure and curing 1 rate, denonstrating its -

qﬂlck curlng prdbeh¢grecmnpahetpmesExanphﬁEIB 0 g of manganese '

20-

Q.Japan SynuheCLC-Rubber). r"he resuits were as_snown in

:15t

acetate (the consumntlon 01 phenol was 40% by welvht and
the consumption of ‘ormaldehyde was 81% by welght)

Then, 0 1l g of 30% by weight hydrochloric acid was_'

added (ph.l.l),_after which the mixture was dehydrated

" under reduced pressure rfor 30 minutes (water content.T”).' ,

Thereafter,.the temperature was stepwise raised :tom

'105°C ‘to 150°C in 3 hcurs to cbtain 285 g of a resin

having a free pheﬁollcontent of 6.0% by weight, an o/p -

ratio of 1.1 and a.number_average-molebular weight of
% . ! ) . :

the resin exclusive of free phenol of 750. ' This resin

‘had a hot plate gel time of 51 seconds. In the case of%L;r:

usual high-para novolac phenol resin, the gel time is
about 91 seconds. Further, the curability, i.e.

maximum degrce of'cure'and cur*ng'”ete, of ﬁhe same

. sample as used in the neasurement of gel ttme was '

-:measured by means of Curelastometer (a trade name of"

~ Table 1. 'The'fesiﬁ 6btained in the present Example is
7_superior o hign-para novolac phenol "euin (bomna*at*ve_?"

Exannle 4) in both maximum devrep of cure and our*ng 1



| n ft he. same manner - as i n ‘Exanpl e 2, 282 g of phenol and 195 g of 37% by~ -(}%f

meight formalin (F/P = 0.80) 5 were subjected to reaction in the presence ‘\_

of }2.8 g of. -zinc. chloride w theut adding hydrochloric acid and then taken -

out onto a vat.. Thus, 240 g of a resi-nlawng a free phenol content of.

6. 3% by melght an o/p ratio of 0.9, a number average nol ecul ar. wei ght - of

the, reS|m:Mra%ﬁcldgmveuﬁraﬁmmg[ﬂﬂﬁuﬂux¢£650ran@ privgieypiyt e gel tine.of

63 fseconds was obtai ned. As conpared w th the products of Exanple -1 and

Exgnple 2, this resin was lower in nat only o/p ratio and nol ecul ar wei ght

butj al so yield. 15 Exanple 3 A nixture of 282 g of phenol and 81.8 g of
by wei grﬁorpmaaﬁimrggnym@e( /P 0.80) was slowy heated fromroom

terfperature to [err] in 30 minutes and then fromJferr] to [err% in one hour

in'jthe presence of 20 1R &hg sRma marnewradelanExampaey b 2Bacgagéiate.

Théreafter the-m xture_was kept at a reduced pressure of 80 nn1kg and then

t aden out orﬂlbe%mda@nd has s 2)85'9 I ofon veighthfermgldn & Drendt88dnt ent

of §7.6% b ight, an-o/p ratio of 1.5, a nunber average npl ecul ar 25 '

weilght oftPN??%S$“RJ§§§PGSFQEnﬂaqqk%nph@n%heopr8§@ﬂ%ﬁjerﬁ) pEa®€ gel-

tife of 37 seconds bt ai 13- 1* neasured with
ﬁ%faﬁFaﬁiFFt qﬁt qﬁginv hydrochlorlc ac¢d and

Curﬂel ast omet%kne ¢

then takeﬁ out‘dnto a vat. Thus, 240 g of a resin hav1ng
" a free phenol content of 6.2% by welght an o/p ratio
- of 0.9, a number average molecular weight of the resin
10 exclusive_of free'phenol_of 650 and a'hot.plate gel ﬁime
. of 63 seconds was obtained. fAs compared with the
': products of Exampie 1 and Example 2, tﬁis_reéin was
 lower'in not ohly.o/p-ratio.énd molecular'weighf but

" also yield.

15  Example 3 | . B
| - A mlxtuﬂe of 282 g of phenol and 81 3 g
88% by weight uaraxormaldehyde (F/ = 0, 80) was s;owly
heated from room i'e~n.pf-“r'eu:ur¢= to lOO°C in 30 minutns ‘and
.then from 100°C to 1€0°” in one hour in the presence of
' 20f l 6 g of zine bh1oride and 0. 06 g of ‘zinc acetate.
| iThereafter, the mixture was . keou at a reduced oressura B
of 80 mn Hg and uhen taken- out onto a vau.' Thus, 289 g’
of a re51n hav;no a ;zee phenol content of 7. G%fby |
_welghc, an o/n “atio of 1 5, a number average mOIQCH*G? f'
_25_ welght of the resin exclusive of free phenol of 850 and

‘a- hot plate gél time of 37_seconqs.Was obtained. As :




re5|n mgs as shomn I n Table 1. Further, a nolding material was prepared - -ééé
ttherefromin the same manner as in Exanple |, and the Barcol hardness of a:

nol ded-5 article of the nolding mat eri al -wd8 reasur ed to be found 57.

Exanpl e 4 282 g of phenol and.187 g of 37% by weight formalin (F/P = 0. 77)

were subj ectad headanesdoniyRdenrkeklisworfcyed) u%hQUESbi&*tcfS'edIfGﬁﬁﬂce of
3.8.9 .of zinc acetate (consunption of phenol, 60% by wei ght; consunption of

for mal dehyde, 9Q@%din wea gha s, sablar 1ehimeh i g ofupeheey! bc maidings added -
thereto (pH 3.5). After dehydration under reduced pressure (water content,

2% 15 . by wei ghimatddea I ¥4 sr preparsidowne feptenl {noghkesahet mathiler ias 3
hours, .to obtain 288 g of a resin having a free phenol content of 5.8% by
wei ght, an o/ p riat iExarfiple 81, aapdnbee Bearage h@re&neser ofeinghio lafed he resin
excl usive of free phenol of 800 and a hot plate gel 20 tinme of 28 seconds.
As measured W t lar@uirel @sé pneher mollde ngunaitdr 141 ofas hreassire dvao dse shown

i'n Table 1. A nolding material was prepared therefromin the same nmanner as
in Exanple 1 and'dhundre$izinto a nolded article. The insulation resistance of-
tthe nol ded article was 25 .3.1 R [err] |n t-he normal state and 5.7 x [err]
after belng boiled. -14- . - :
Example 4 | o .
282 g of phenol and 187 g of 37% by welght formalln
.(F/P = 0.77) were subjectéd to reactlon under. reflux for 
_ 10 3 hoﬁrs in the presence of 3.3 g of zinc | |
" acetate (consumptidn of phenol,'GO% by wéight; consgmption'
6? formaldehyde; 90% by-ﬁeight), after which utl.g-of |
‘salicylic aaid Qas added. thereto (pH 3.5). After
-dehjdratioh under redudéd'pressura'(wa“*r éontent,.2%ﬁ
 15~ by weight), the miitur was slowly heated f om 100°C ©o
| llSQ°C in 3 hours,'tpfobtaln 288 g of a.resip having a
. freé phenoiicbntent of.5.8% by weight,_ah o/plfétiq'of_
1.8, a number average mélecular weighﬁ of”th; resin_
'exciﬁsi#elof free'phenol of 800 and a hot pléte gel.'
20 'time of 28'sécond$. 3A57néasured'with.Curelaétomeﬁer;
.the curability of the resin was as ‘shown in mabl° ia 
{A moldlng mater al was’ pr°pared the“efrom 1n the same
i manner as in Examnle 1 and formed into a molded art .
5The insula,1on rcsistance of the-molded artlcle.ﬂas__.
10 "9

25 :3.1 x 107" Q:in the normal state and 5.7 x 10° @ lafter

- being bqiled. 

B s MR et e T 2 an e el ot iUl ey e s e ke e -



1 -Cbnbarétive; Exanple 2 282 g of'ﬁhenol'and 190 g of 3796by me{ghr
-fogmal i n were .subjected to reaction under refiux for 2 hours in the
prdgsgnce of 1.6 g of .zinc acetate (consyp-..5. tion of phenol, 50% by
weigght ; o/ p ratio, '2.5). The mioXture Wi heated for an .additional 2 hours
(cqnsunpt i on_of phe oL,_BQ&bpg ight; o/p ratio, 1.6).. Then, 1.5 g of
~oxalic ati ,%ﬁagadgdr"‘(‘ 614“2’.‘?1 e;'V\gnd_ the resulting m xture was heated under
reffl ux for 2 hours. . hereaft 1 t he .mixt ur ' ehydr at and S
cofjcent r at ed underlﬁﬁékﬁ ?»e§éﬁ?89aﬁ8gtHgk%ﬁ%éﬁ%g?ﬁ% %Oﬁﬁﬁgﬁ 3.5 hours,
tojobtain 2 qf; a resin_ having g free phenol content of.7.0% by . weight,
anjo/p 7rat?§r%€iind%i?nmgggeﬁgggagg %S%Q%ﬁ%ﬁ %&a%ﬁtr%flﬂﬁeféggﬁn B
exdl usive o e s A5, 2Q-and ' 51 seconds.
Thdse resul POURER LMY Fraafhedo8eiEo el d Fe Mille Gt  CanbaRTT <
ef flect ed- at fep e of t : n I i$ £he pnesence of a
di al ent’ne‘fg?hlsg?f?gltr? %élﬁatsq@eb%})vgg%gpi%d é?rgé)s‘ ﬁﬁ’ t%é’?érrpg?%t ure. of
corden- 20 mgféfg{xz%h%s“?{eff%& f&'@“aixeé&}iit%n%‘l rt’f"&ui“étbcéhgu{nﬁ%'i%n"f
‘Exgnpl e 3 an anple 4, this resin was lower in o/p ratio and rnferior in -

uilck-curin ty. advbon s »hE « NEGESSIt-ated acta ti-Regof, nore
?h n 2 h_ourgfpf)g%gl%rlngd%?h@ﬁvﬁné%h|"ﬁ Eggrrg:aé&i',’ I§°a6n§1 e _g{?é]%’(aﬁf)lsegs and

mle 4. op oxalic acid was added {pH 2.1), and the resulting

mixture was heatéd under reflux for 2 hours. Thereafter,
lO-_the”mixture was dehydrated and concentfated under...
normal pressure and then heated to 150°C'in 3.5 hours,
to’obtéin—éSS g af'a fésin having a free phenol corntent
of,?.O% by weigﬁt, aﬁ o/p ratib of 0.9,.a'number average

h

"3
\D

'moleguiar weight'éf the resin exclusive'of.fre¢ nél_
15 of'820'and.a hot.platé gel time of Sl'secbnds. Thesé ._
' resulés demonstrate that the o/p ratio drops wheﬁ'the:
 reac£idn ié'éffected at a temperature of not more than
100°C even in the’presence of a divalent metal Sait aﬁd;
that the o/p ratio drops when the'teﬁpefature'df.ccndén-'
20° sation is not more than 100°C. - .' |
o As'compared.with_the resin of Example 2 znd
_.Eﬁample ﬁ,'this resin was iower'ihno/p'ratib and -
'.1ﬁférior in quick-c@ring-property._ Moreover,-it:
necessitated a'reaétion:time'ofimqre'thani2 houré ~nger
'f25  than'that'iﬁ Examplell,'Exampié:Z,-Example-3"énd_ |

Example 4. S IR




1. Ekanple 5 In the sanme manner as in. Exanple 1,286 g of a re5|n mas --<gé§:
prepared by reacting 282 g of- phenol and. 79 g of 88% by weight =~ L
par af or mgl dehyde (F/P 0.77) in 5 ‘the ppesgnce of 0.8 g of manganese
nitrate and 1.9 g of zinc acetate. This resin had a free phenol content. of
6. 0% by wei glit, Examyie rfiti o of 2.0, a nunber average nol ecul ar wei ght of
the resin exclusive of free phenol of 900 and a hot plate gel. tine of 23
sé“onds A noldlng 10 . nelerthé eamepmaparer ddetwf Bxampiet iy 28 geofier |
as in Exanple 1, and fornmed into a nolded article. It had a Barco. - _
“hardness of 60.aEmaqﬂmeWﬁﬂBﬁrgpabeﬂhbwoweﬂutﬂﬁg g8af g33% mhensilglend
formalin 15 (F/P 0.80) were subjected to reaction under reflux for 3.5
hours in the pr§9ereodHi83% 5oy wé 1 ghtg pease e hdeny deng Bt =010 JF 7 bhimol |
50% by wei ght; consunp- tion of formaldehyde, 93% by weight). After addlng
1.0.g of ben50|¢hanprq$&n6e0¢f 0h8 g xifumanganéseediaraty 2md 1.9 g of
‘concentrated under reduced pressure (water- content, 3% by wei.ght). Then,.
the m xture was zdtrepvd ezt seat edThd s ewerslin had hmufseet phebodi c g nt ocbfa
resin having a free phenol content of 8.0% by weight, an o/p ratio of 2.5
.and a nunber avér.dde bwblwelght , wengby rofrattie redi A. 05 acrumbsivv@vsrigee
phenol- of 900... As measured with Curel astoneter, the curability of this
re3|n was as shmm1equnamn@e1ght of the resin exclusive of free phenol

" of 900 and a hot plate gel time of 23 seconds A molding
- 10 material was prepared thereform in the same manner_as |
in Example 1, and formed into a molded article. I% had

a Barcol hardness of -60.

Example 6 . . . .
. 282 g of phenol and 195 g of 37% by welght rormalln
ei5 ;.(F/P = O 80) were subjected to reactlon under *eflux for

3.5 hours in the presence of l 5 g oF manganese

_aceuate (chsumpnlon o;-phenol? :0% by welght; consuno~'f
’: tion of fbrmaldehyde, 93% by weight) After ﬁadeng 1. 0 g
-; . l-e--s't"of benvoic acid (pH 5.0), the m*xtu was *mmediately
. | :20 _concentrat ed under "educed pressure (wate“ content, 3%_
..nnby weight)" Then, the mlxture was scepwise 1eaoeq to

150°C in 3 hours, to obtain 292 g o: a resin naving
 free phenol content of 8. 0% by weﬁght ~an o/p "ateo of

'-'2.5 end a.number .average molecular weignt of th reszn'
25 'exélUSive-df"Pée-nhenel of 900 'As-measuredeith"“

' :Curel stometer, uhe curanllity of uhis resin was es':

B shown ln mable 1.



- Conpar ative Exanpl.e 3 282 g:ofﬁpheruﬁaqg_160 g of 45% by weight . L?f

lin were subjected to reaction under ‘reflux for 3 hours .in the- -

ence of 3.0 g of manganese acetate and 0.1 g of 30% by 5 = weight

rochl ori ¢ a€omparptave tBreample ude was subjected to dehydration in the

sarge manner as in Exanple 2, and taken out onto a vat. The resjn thus .

‘obt'ai ned was a -hi gh- par2Bdigref PeneicapdslfO A afodfi% by twelghtsiprmalin -
gpl e the F/ P, the catalysts, and the anmpbunt of catalysts were the,s

a
as in Exawere Bublieqked-te(Feactipn wadesmafiolk FRBL3HPNES in the
rochl oric acid was added at once at the start of reactjop. Cbnggr%bky%y

pl e 4 282 PrESPIN AL oheC 1958 BRNIANRLHR AGSHATY cﬁ‘?él&nllg e Y

i ected to reaction _under reflux for 3 hours in.the presence_of 3.q of

| e o8 0 et R EeRLe, 82RES (SR e WATORE, WaE FRbJeGEsd to
t heated to 15Q C in 4 hours,. The resin thus obtained a,.hi gh-,par ;
ol novol ac AN IR FRecSpNe PnsT &R %ﬂrﬁgﬂé%fe By %8?5%?%%¥1°?tf.
fratio of 0.75 and a L

unb | ecyl.ar, wel gh f : ' .
exc| usi ve of f %t%_n'ﬁ"l‘{lgf %ﬁ-é*g;ﬁge%ic a%r}"?l\ﬁﬁé%§o?eé$§h\%§§wﬁem-

i th Curel ast t in th ' _- : i n,Ex le 2. Th ult s
““hg}m ' Tabl o FOVARAC E aRBne  ALEBORAL 1 ENA Predent ERRTRLE Sheot/H o
n

'Isf$WUChéﬂéwggtéf?QtE?QSngft&ggéﬁgﬁnssé)té% gfysts were the same
10 " as iﬁ Example 2, no high-ortho resin was obtaiped béc;use _
the hydrochloric acid -was added at once at: the start of

- reaction.

Comgéfative ﬁ#amplé 4 - S
l282 g of phenél.and 195 g of 37% hy'weight_formalin
15 were subjected to reaction under'feflux fér'3.hours in the
| presence of 3 g of oxalic aéid; after which the mixtufe_
was dehydrated under normal éressure ahd heatedﬁtoilsooc{  
in 4 hburs. The resin thus obtained was a high-paraﬁ
phenolinobola¢ resin having a free'phehoi.cbntent of 7%..
.20 . by weight, an'b/p_ratio of.6.75:and a number average
| moléculaﬁ weight of_the.:eéin exc1usi§e'of free'phenol of'-'
' 850. The Curability_of'this résin'was_measured with | |
Cu:e;astoﬁeter_in-the.sameﬁmanner as in Example 2. The -
| results were as-shown in'Table-1. which démonatfatelthat the::
25 cufing réaction of this_reéin'isiaﬁu&h.élower'than tha?i |

pf-thé resins obtained




-17- in t he Exanples Cbnparatlve Exanple 5 In the same.. manner as in ) /:
Exanpl 72, 282 g of. phenol and 170.g of 37% by wei ght formalin (FIP 0. 7
5: werefreacted in. the presence. of 3.3 g of ;lnc acetate.w t hout addlng .
hydrochl or ¢ &cid. © When ‘the inner ternperatife reached [err], a violent

reaction too Iacg §%&T&§{ was formed. Table 1. Curability neasured.

mm;h CUreIas o %&anple . Exanple = Exanple: Exanple tive
2 S Exanpl e NBX|nun1degree of. .cure 9.0
8.7 8 5 ': . 7 5 6 2 (kg) Curing rate (kg/_ 3.8 . '5'i2

5 .8 8.1 '; Cod%é%énfve Exam lecl:‘aAIIVB

- In the same. manner as in mxample 2 282.g.of“
'phenol and 170 g of 1%_by we_cht.formalin (F/P ='0;70)'
_ S ‘were reacted in the.presencn'of 3.3 g of éinc acetate
'without addlrg de”cchloric acid. When the inner
'temp erature reached 1L5°u, a violent reaction took place';

and a gel was formed..

" Table 1. Curability measured
with Curelastometer

: : Compare-~
Example | Example | EXxample | Example | tive -
2 3 4 -6 Exaﬁple

Maximum o ) '
degree e _ = a
of cure | - 9.0 8.7 o 8f5. 7'5 | 6'2
(kg)
Curing . - _ ' : : .
?igi -1 3.8 | 5.2 5.8 S8 ) 2.1




1. JA process for producing a phenolic resin having an ortho |inkage/para [
lingage ratio of 0.9-3.0 and a nunmber average nol ecul ar wei ght  of the reS|n
exclgusiyve of free'phenol of 600-1, 100, which .conprises reac
and §f or nal dehyde in the ratio of" o-ne18m+e of the ph Ie of S
f or fal dehyde at a t enpeérature of nore t han' [err] W'ﬂ"mmﬂm'ﬁ m &M;F (A) S
i valent nmetal salt catalyst ef fective for the addi*ti en reac B) .
{ifval ent netal saCLAEMI%I yst effective-for the condensation reaction, o
catal ysts (A) and (B) being used fromthe start of the. reaction, or o
ri ses reactinghapphesss £er myoduciohgda phenpdicatiesigt havibng: of the , .
phejol to 0.6-0.95 nol e of -fornal dehyde under reflux in the presence of .
sai ¢ catal yan qyghot hdnkage/parm kistkage nafdot ofh® A+30 Land 0a1-5,
[ diately thereafter renpving water under reduced pressure and further
readting tmumbexiudveuager medieeil qrégembtaefathengesetm@colu%ve efan
[erd]. 2. A process according to aiml1, wherein catalyst (A) is one or
salts @‘e%er}e?@@M o EmbRedar iy | Whichi gompri ses ssagtirgearth net al
transition netal selected fromthe first and t he second series of
trarfsi - cphenehemé ﬁemgldelufﬁe Funbe sratio) of0 one mplef nthae -
'odlc Table 3. process according to Caim'l, wherein said cata-
| yst (B).sshsupsrtﬂnpe659h§§<m°ks1Qﬁofesmaédeémésmsﬁmau#%mmemaherearth

netgl or a ftransition metal selected fromthe first and the second -
tradtltlon°f more than 100°C with a combination of AR) a divalent .

metal salt catalyst effective for the addition reaction .
_With (B) a divalent metal salt catalyst effective for the:rf
condensation reaction,_said catalysts (A) and (B) being o
used from the start of the reaction, oxr comprises i | o
ireacting a phenol and formaldehyde in the ratio of 1 mole.:*”'
”,'_of the phenol to 0. 6- 0.95 mole of formaldehyde under reflux o
”in the presence of said catalyst (A), then adding an acid
to adjust the pH value to 1—5,,immediately thereafter -
'removing water under reduced pressure and further reacting
the product under normal pressure at a temperature of more ;
than 100°C. | | I
'H.2. A process according to Claim 1, wherein catalgSt'
.'1(A¥ is-one or more saltslof.an organic mono-carhoxylic
-acid with. an-alkaline'earth metal'or a tranSition metal |
sgselected from the first and the second series of transi- _:"_
tion elements having atomic numbers of 21530 and 39—48 in iidi'
.'the Periodic Table. - | g:'d'_...:'i..
h3._'l A process according to Claim 1,-wherein'said.cata?'

-1yst (B) is one or more salts of an inorganic aCid With an ;"

alkaline earth metal or a transition metal selected

from the first and the second transition 5




-19- elenents haV|ng atom ¢ nunbers of 21 30 and 39- 48 N the Perlodlc
Table. 4. .. A. process accor di ng to.d aim 3, Wne;lj"m Hﬂ on
trmapaIaLyst (A with the catalyst (B) is-uked~ the h
catalyst (A) . to the catal yst.{B) i's.0.02-4, and the total anount of the
catalysts is 0.&ladem:swightnbhasecnbe hhmbw.:ghif AL+ pheéngh-dBarigedhds.
A\?rocess according to Caim3 or -4, wherein the conbination of the _
alyst. (A) wi PartbdicatTdisd, (B) is used and the formal dehyde is used in-
the formof par af or mal dehyde. 6. "~ A process according to Claim1 or
2, wherein the §onbinati o gfrddessatetystiinfh) tw t0ldie 3¢iwhépednedheand
the amount of the catalyst .(A) .is 0.1-3% by wei ght based on the weight of
the phenol- chargenbihation of Alps ccesalgseonding ith Glee nedtabhsiei(d )t he -
-consunptlon of formal dehyde is 50-95% by wei.ght and the consunption -of
phenol i s 30- 75%buseel,glthevimssidmeraefbusii sheomateilgtst 8(A) to thé
process accordi-ng.to Claim6, wherein the dehydration under reduced
pressure after caeaa@cmuomm<ﬁstmeoa£ud aadethectrataintamonhe odt éhecont ent
Ikn t'he reaction systenlbecones not nore than 5%.Dby weight. 9. - A process .
according to C eahedysts ors ). 3% oy whikghor rmlsﬁ\yma tise usetight btfe ‘dmr m
of fornalln

'phen01.charged
'5.' A process according to Claim 3 or 4, ﬁhéféih”
'the comblnation of the catalyst (4) with the catalyst'
;(B) is used and the formaldehyde is used in the form = -
. of paraformaldehyde. N
6.f S A process accorcxng to-C.aim 1 or.2;h&herein-
" the combination of the’:ca’c_alyst_ (_A_). with the acid_':is
used, and_the amount of the cataiysﬁ_fa).is-0.1-3%:byp
.fﬁeighf based on the weight o*'“he phenol charved:'!
f.' . A process according to Claim 6, where*n ,he
consumption of Lormalde;yde is =0-9S% by weiéht ard hej'
- lconsunotfon of phenol is 30- 75% by welght when the
"reflux is compleued. . ' | | | o ff
_8.e .;' A process according to Claim 6, whereihfthe.
' déhyd ation under reduced oressure af+er the addition
" of ‘the acid is. effected unuil uhe water contenu in uhe
i?_reac*ion system becomes not more than 5% by weight
; 9. _l h - A’pro ; ss rdipg to C’ai 5, 7 or 8,

'wherein the formaldehyde i 'used in the form of forna;in.
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‘pBeriol i c resin whenever prepared by a process as.claimed in any one of
~ clfaiwrs :1~to 10. 12. "~ A shaped structure, ~EaRRr il k@rairasiontas
“cRainmed in clBdm 11 tﬁapﬂﬂﬁﬁﬁﬁﬁﬁF(ﬁﬁ%éﬁéﬁ37n © -~ A shaped structure ?s T
cltaimed in-clai'm12, that is an,electyigal,i Bayl aher of TExdnpdenfNohe L
fcifiCationshhgtb@éﬁ%&%ﬁxﬁﬁuﬁﬁf%wr%ﬁ%t%%opy?ng-the applicants origina

tyipescript. It. nay contain a few anendnents which are difficult to read.
t jpescri pt Qohpaﬁn%ﬁGGFﬁbse amendnents may be inspected on the premn ses of
‘the Patent Crfaee_ A phenolic resin whenever:prepared by a process.

as claimed in any one of claims 1l to lq. -
12. .A'shaped structure, comprising a resin-as_clalmed-

in claim'll that has been,cured.

13 A shaped structure as claime@ in claim 12, that.ls

an electrical insulatox. o
. et . i licants original
en reproduced by photocopying the appo B

endments which are difficult to read.

The tExt of the specificsh.m has be

i few am
’ script. 1t may contain &
g:scri-pt containing these emendments




