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Yo all whom i may concern: arate or stratify on standing. The lighter
Be it known that I, Leo TL BABKELAND, | ar supernufant iquid is nn aqueous solution,

a eitizen of the United States, residing ut | which containg the water restltivg from the

Snug Roek, AAlarmony Park, Yonkers, in | reaction or added with the veagents, where-

5 the comty of Westchester and State of New | us the heavier liquid is oily or viscous in. 6o
Yark, have invented certain new and useful | character and contaius the fist produets of '
Tmprovements. in Methods of Making In- | chemical condensation ot deliydration.  The :
solble Comdensation Products-of Phenols | liquids ave veadily soparnted, and the aque- |
and Formaldehyde, of which the following | ous solution may he rejected or the water

.« ixqspecification. . may be climivafed by evaporatioin. The 65

In ny prior applieation Ser. No, 358,156, | oily liquid obtained s above described is
iled February 18, 1807, 1 have deseribed | formd to be soluble’in or miscible with aleo-
and claimed o methed of indurating fibrous | Lol acetone, henol and similar solvents of
or cellular materials which consists in im- | mixtares of tfm sune,  This oily liquid may

(5 pregiiating ov wixing (hem with.a phenolic | be further submitted to hieat on u water- or 70

- body and’ formaldeliyde, and causing the sleam-bath so as to thicken it slightly and
same {o venct within the body of the mate- | {o drive off any water which might still be
rial to yield an insoluble indurating con- | mixed with'it. If the yeactioit be permitted

- densttion product, the reaction being accel | to proceed further the condensation product

a0 ernted it Jus‘ircd by the use of heat or con- | nuy acquire o more viscous character, be- 75
densing agents.  In the course of this re- | coming gelatinous, or semi-plustic in con--
action considerable quantities of water are sistence. - Uhis.modification of the' product
produced, and & dryiniz operation 18 vesorted | is insoluble or incompletely soluble in alco-

. to Lo expel it. - . -|hol but soluble or partinlly soluble-in ace-

a5 The present invention relates to”the pro- « tone or in & mixture of acctone and alcohol. 80
Juction of hard, insoluble and infusible con- ' The condensation . product. having eitler
densation products of phenols und formal- i the oily or semi-plastic character may be
dehyde. ’ L - { anbjected to further treatment as héreinafter

In practicing the invention I react upon. j described.. By heating the suid condensa- |

g0 a phenolic budy with formaldchyde to ob- | tion product 1t is found to be transformed 85
{ain a reaction product which is capable of | into & hard body, unaffected by moisture,
transformalion by heat into an jnsoluble and insoluble in alcohol and acetone, infusible,
infusible Dody, and then convert this reac- | and resistant to acids, alkalies and alost
tion product, cither aJone or compounded | all ordinary reagents. This product "is

45 .with a suitable filling material, into such in- | found to e suitable for many purpoeses, and 90
soluble and infusible body by the combined | niy be employed either alone or m admix-
action of heat and pressure. Preferably | ture with other solid, semi-lignid or liquid
the water produced duving the reaction or | materials, as for instance asbestos fiber,
added with thie reacting bodies is separated | wood fiber, olher fibrous or cellular mate-

0 before hardening the yeaetion product. By | rials, rubber, casein, lamp black, mica, min-- 95
proceeding in this manner a more complete | eral powders as zine oxid, barium sulfate,
control of the roaction is sccured and other | etc, pignents, dyes, pitrocellulose, abrasive
importunt advantages are atlained as here- | malerials, lime, sulfate of caleium, graphite,
inafter set forth. cement, powdered “horn ‘or bone, pumice

45 - If a mixture of phenol or its homologues | stone, taleum, starch, colophonitun, resins or 100
and formaldehyde or its polymers Dbe heat: | gums, slate dust, etc., in accordance with the -
ed, uloue or in presence o? catalytic or con- | narticular uses for which it is-intended, and
dalising agents, the foraldeliyde being | in much the sume manuer s india rubber is
present in about the molecular proportion compounded  with the above-named and

50 required for the reaction or in excess there- | other materinls to yiekl various valuable 105

. of, that is to say, approximately equal vol- | products. - In compounding the condensa-
wines of commercial phenol or cresylic acid tion or dehydration product in this manner.
and commercial formaldehyde, these bodies | the desired materinls are mixed with the
react upon each other und yield & product | same before submitting: it to the final har-
consisting of two liquids which will sep- dening operution below described. 110

5§
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In order to convert the condensalion or condlensation proditct may be slightly heated
dehydration product into the final product } to yender it more mobile, or small propor-
above-deseribed X may subject it to a tem- tions of snitnble solvents may be u(](}éd.
perature which will depend upon the spe- | The final heating ot baking by which (he
cific vesults sought. TEit be desived to mold condensation product, alane or compouuded, 70
the material directly the condensation prod- | i converted nlo un insoluble hody should
uet is poured or pressed inlo suitable mold | be effected in u closed vosel i case Lhe Lem-
and is submitted therein while maintaining | peratwe exceed 90°-100° C.; without this
approprinte pressute {o a suilable temper- srecaution. vapors of formaldehyde aud the

10 ature, sty about 110-140° G.3 under these Sikc eseape crustng foam and air bubbles; 75
conditions there is obtained in from one (o furthermore the loss of the reagents and the
fwo hous or less a b, compact, perfectly disturbunce of the propor{ions hefween them ‘
LoMUgZCNeots HIss inilar in its propertics yrevents oblaining & product of xinum :
to hard rubber or to ivory, insoluble in aleo- L:u'dn(:ss and uniform texture. Tna cJosed ‘

15 hol, acelone, and resistant to heal or infusi- | vessel under presstre {he uperation proceeds 80 )
ble, and resistant (o moisture and most with precision, and a uniforn vesull way be -
chemical reagents as above deseribed,  In | always obtajned. : .
ease Uie product be fivst wixed with asbestos. Tustead of ovdinary plienol T mny use cxe-
fiber, rubber, powdered substanees oF other | sol and its homologues, ot ather phenolic

20 materials as above described, and heat e | badies. T desived T may employ in place of &5
{hereafler applied & compound s obtained commercial formaldeliyile @ solution of nn-
in the form of hard mussts containing {he hydrous formaldehyde in phenol o the
insoluble condensation product deseribed. [ polymer of formaldebyde which on healing
Such masses may be produced dircetly in | splitsup into anhydvous formaldehyde, may

g5 any desired form by the use of a suitable | be used, . 90
mold, or they may be produced in & block or'| The initial oily, viscous or semi-plastic
ifregular mass which wiay Le cut, sawed, condensation product way be obtained’ in
turmed or otherwise manipulated to any various ways, as for instance by digesting 2,
suitable form or size. suitable inixture of phenol and ormalde-

50 Small proportions of solvents may be hyde in an autoclave, or merely by hoiling 95,
added to the initial condensation product in | & mixture of the same in an open vessel pto-
order to facilitate the compounding or mix- | vided with a retun condenser in order to
ing of the same, the resulting mixture being | avoid loss and variation of proportions.
then submitted to the fnal baking or har- ). very small proportion of wineral or organic

35. dening process as described. _{"acid, or of zinc chlorid, calcium chlorid, or 100

While I have indicated above a practical other salt or agent favoring condensation
hardening teinperature of 110-140° C. il | may 1e added to the mixture, the proportion
should be understond that higher temper- Leing in all cages SO small as to avord such
atures may be employed, in which case the energetic reaction as will not permit the in-

10 time required for the hardening process is tormediate oily, viscous or semi-plastic con- 105
considerubly reduced; the huracning may Jensation product fo be obtained, OrImay -

. also be conducted at 100° O. and even abl ada n solid sult us for instance calciwm chlo-
lower temperatures, more yarticutarly for | ¢id to the mixture of phenol and formulde-
impregnating fibrous ot 'E’u]luliu' materials, | byde in which case the caleinm chlorid im-

45 but in this case the hardening is found to mediately absorbs water and formns two dis- 210
be very stow and sone days way be yequired | tinet lnyers, the lower ou¢ being formed by &
for its completion. The hardening may be { very dense aqueaus solution of caleiwn chlo-
greatly accelerated by adding small propor- rid, the upper one by the debydrated mix-
Fions of catalytic. agents, of so-called con- | ture. )

50 densing agents, as fur instance zine chlorid, 1 claim: ‘ 115
other metallic_chlorids, wcids ov salts. Inl L The method of producing & hard, eom-

case such condensing agents are added the | pact, insoluble and iufusible condensation

hardening occurs rapidly at relatively low | product of phenols and formaldehyde, which

_ temperatures. consists in reacting upon phenolic body

85 The mode of upplication or compounding with form:\ldchf'de, and then converting the 120
of the condensation product will of course Emduct into a hard, insoluble and infusible
depend upon the results sought. For treat- ody. by the combined action of heat and
ing or indurating wood, the surface only U pressurc. .
may be treated, of it may be Ureated 9. The method of making articles contain-

60 throughout its mass substantially as de- ing an incoluble and infusible condensation
seribed in my copending application above product of phenols and formaldehyde, which
roferred to; (he treate malerial is (here- consists in reacting on a phenolic body with
ofter submitted to heak, some condensing formaldehyde, producing thereby a reaction
agent being added if desired. Ifor facilitat- roduct ¢apable of transformation by heab .

65 ing the penetration of wood or the like the | mnto an insoluble and -infusible bedy, form- 1*
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ing the article from said reaction product, |
and rendering the article hard, insoluble an
infusible Ly upplication of heat ancd pres-

sure.

4. The mothod of maling articles contin-
fng wu insoluble and infusible condensation
product of phenals aud formaldaliyde, which
consisty in rencling on 2 phenolic Lody with
formaldehyde, pr(_nlm'ing therehy a reaction
sraduet eapable of (rnsformation by heat
into au insoluble and iufusible body, sepa b
ing water from {he resulting product form-

Cing the article from said reaction product,

and rendering the article had, insoluble and
infusible by application of heat and pres-
KUTC. . '

1. The method of making avticles contain- |
ing sin insoluble and infustble cundensation |
product of phenols and formaldehyde, which |

o - consists in reacting on & phienolic body with
formaldehyde, producing.thcrcby a reaction

[
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product capable of transformation by heat
into -an insoluble and infusible body, form-
ing the articlo from said reaction product .
compounded with @ (illing materind, and rven-
Jdering the article hard, insoluble and infusi-
Lleby application of Iieat and prossure.

5 fna method of making arlicles contain-
ing an insoluble and infustble condensation
product of phenols and formuaklehyde, the
slep, which consists in cansing the water Lo
separate from the mixture of a phenolic body
witd an agqueons solution of formaldehyde by
adding to said mixture s wetallie sait soluble
i water and adapted to cause such separa-
tion. ' L

1 {estimony whereof, T aflixany signature
in presence of twa wilnesses. )

LEO IL BARBKBLAND.

Wilnesses: -

Trurn R, CAReY,
Taury S. TARBELL.
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