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Yo all whom it may concern: 
Be it known that I, Leo HL. Basxeann, 

a citizen of the United States, residing xt 

Snug Rock, Llarmony Park, Yonkers, in 

the commty of Westchester and State of Ne
w 

York, have invented certain new and u
seful | 

Improvements. in Methods of Making In- 

soluble Condensation Products: of Phenols 

aud Hormaldeliyde, of which the fo
llowing 

. is a specification, 
Induy prior application Ser. No, 358,156,

 

flat Hebruary 18, 107, 2 have described 

and elained « methed of indurating fib
rous 

or cellular anaterials which consists in im- 

pregnating ov mixing them with.a phenoli
c 

body and* formaldelyde, and exusing the 

gaie (o reset. within (he body of the
 mate- 

rial to yield an insoluble indurating con- 

-densation product, the reaclion being accel 
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ernted it desired by the use of heat or col | 

densing agents, Jn the course of this re- 

action considerable quantities of water aro 

produced, and @ drying operation 1s reso
rted 

to to expel it. mo, . 

The present invention relates to the p
ro- 

duction 6£ hard, insoluble and infus
ible con- 

densation products of phenols and form
al- 

dehyde. 
In practicing the invention I: react upon. 

a phenolic body with formaldehyde to
 ob- 

(ain a reaction proditet which is capable of 

transformation by heat into an insoluble and 

infusible body, and then convert th
is reac- 

tion product, cither alone or compounded 

wilh a suitable filling material, into suc
h in- 

soluble and infusible body by the combi
ned 

action of heat and pressure. Preferably 

the water produced during the rexction 
or 

added with the rercling bodies is separ
ated 

before hardening the reaction product. 
By 

proceeding in this manner a more conrp
lete 

control of the reaction is secured and oth
er 

important advantages are attained as her
e- 

inafter set forth. 
. T£a mixture of phenol or its homologues 

and formaldehyde or its polymers be heat- 

ed, wloue or in presence of catalytic or con- 

desing agents, the forinaldchyde being 

present in about the molecular proportio
n 

required for the reaction or in excess there- 

of, that is to say, approximately equal vol-
 

uines of commercial phenol or eresylic acid 

and commercial formaldehyde, these bodies
 

react wpon each other and yield a produ
ct 

consisting of two liquids which will sep- 

Bpeolfication of Letters Patent. 

Application fled July 13, 1907. Serial No. $83,684. . 

arate or stratify on standing. 

; deseribed. By 

3 

y The lighter 

or supernatant liquid is an aqueous solution, 

whieh contains the water resulding from the 

reaction or added with the reagents, where- 

ts the heavier liquid is oily or viscous in, 

character and contains the fikst products of 

‘chomiea! condensation oc dehydration, The 

liquids ave readily sepaunuod, and the aqte- 

ous solution may be rejected or che water 

may be climiuated by evaporation, ‘The 

oily liquid obtained as above described is 

found to be soluble'in or miscible with alco- 

lol, acetone, phenol and simile solvents ‘of 

mixtures of the sune ‘This oily liquid may 

be further submitted to heat om a water- or 

steamt-bath so as lo thicken it slightly and 

to drive Off any water which might still be 

mixed with'it. Lf the reaction be permitted 

to proceed further the condensation product 

muy acquire a more viscous character, be- 

conting gelatinous, or semi-plastic in con-- 

sistence: 'I'his. modification of the’ product 

is insoluble or incompletely soluble in alco- 

hol but soluble or partinlly soluble in ace- 

tone or in a mixture of acetone and alcohol. 

! The condensation . product. having either 
the oily or semi-plastic character may be 

subjected to further treatment as hereinafter 

heating the said condensa- 

tion product it is found to be transformed 

into 2 hard body, unaffected by moisture, 

insolitble in alcohol and acetone, infusible, 

and resistant to acids, alkalies and_almost 

all ordinary reagents. This product "is 

found to be suitable for many pxrpases, and 

nay be employed either alone or In’ adimix- ° 

tive with other solid, semi-liqnid or liquid 

materials, as for instance asbestos fiber, 

wood fiber, other fibrous or cellular mate- 

rials, rubber, casein, lamp blacl, mica, min-- 

eral powders as zine oxid, barium sulfate, 

“etc., pixinenls, dyes, nitrocellulose, abrasive 

inaterials, lime, sulfate of calcium, graphite, 

cement, powdered “horn or bone, pumice 

stone, talcum, starch, colophonitum, resins or 

Patented Dee. 7, 1909. 
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gums, slate dust, etc., in accordance with the 
- 

narticulur uses for which it is-intended, and 

in much the same manner as india rubber is 

compounded with the above-named aid 

other materials to yiekl various valuable 

products. - In compounding the condensa- 

tion or dehydration product in this manner. 

the desired materials are mixed with the 

same before submitting. it to the final har- 

dening operution below described. 
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In order to convert the 
condensation or 

dehydration product into
 the final product 

above-described I may s
ubject it to a tem- 

peruture which will dep
end upon the spe- 

cific results sought, Jf it be desired to mold 

the material directly the
 condensation prod- 

uct is poured or pressed i
nfo a gttitable mold 

and js submitted therein
 while maintaining 

appropriate pressure 
(o a suilable tenmper- 

ature, sly about L10-
140° C.3 under thse 

conditions there is obtained in fram one
 Co 

two hours or Jess a bard,
 compact, perfectly 

homageneous Wass sim
ilar in its properties 

to hard rubber or to 
ivory, insoluble in al

eo- 

hal, acelone, and resis
uunt to heat or infusi- 

ble, and resistant to moisture and most 

chemical reagents as ab
ove degeribed. In 

case the product be 
first mixed with asb

estos. 

fiber, rubber, powdere
d substances ar other

 

materials as above d
escribed, and heat b

e 

{hereafter applied a co
mpound is obtained 

in the form of hard ma
sses containing the 

insoluble condensation product described. 

Such masses may be p
roduced directly in 

any desired fornt by t
he use of a suitable 

mold, or they may be
 produced jn a black

 ov" 

irregular mass which
 may be cut, guwed,

 

turned or otherwise manipulated 
to any 

suitable form or size.”
 

Small proportions of solvents may be 

added to the initial con
densation product in 

order to facilitate the c
ompounding or mix- 

ing of thesame, the res
ulting mixture being 

then submitted to the 
final baking or har- 

35. dening process a5 d
escribed. 
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While I have indicate
d above a practical 

hardening temperature
 of 110-140° C. il 

should be niderstoo
d that higher temper-

 

atures nay be emplo
yed, in which case 

the 

time required for the 
hardening process is 

considerably reduce
d ; the hardening May 

-also be conducted 
at 100° ©. and even ab | 

lower temperatures, mo
re particulasly for 

impregnating fibrous o
r Tellular materials, 

but in this case the h
ardening is found to 

be very slow and some 
days may be required 

for its completion. The hardening may b
e 

greatly necclerated by 
adding small propor- 

Fions of catalytic. agen
ts, oF so-called con- 

densing agents, as for 
instance zinc ehlorid, 

other metallic chlori
ds, acids or salts. 

In 

case such condensing a
gents are added the 

hardening occurs rapi
dly at relatively low 

temperatures. 

The mode of applicat
ion or compounding 

of the condensation pr
oduct will of course 

depend upon the res
ults sought. Jfor treat- 

ing or indurating 
wood, the surface 

only 

may be treated, or it may be treated 

throughout its mass substantially as de- 

scribed in my cope
nding application 

above 

referred to; the treated material is there- 

after submitted to h
eat, gome condensing

 

agent being added if 
desired. Tor facilitat- 

ing the penetration o
f wood or the like th

e 

condensation prodict ma
y be slightly heated 

to vender it more ‘mobi
le, or sinall propor- 

tiong of suitnble solvent
s may be nda. 

The final heating or b
aking by which the 

condensation product, a
lone or compounded, 

js converted mito an in
soluble hody should 

be effected in a closed 
vessel in case (he tent 

perature exceed. 90°-1
00° C.; without this 

weenution, vapors of for
maldehyde and the 

Fitee escape causing foa
m and air bubbles; 

furthermore the-loss of
 the reagents and the 

disturbance of the propo
rtions hel ween them 

srevents obtaining & pr
oduct of inaxinnn 

[rardness and unifor
m texture, Tn a clased. 

vessel under pressure the
 ape ‘ation pracceds 

with precision, and a un
ifern result may be 

always obtained. 
. . 

Tnstend of ordinary phe
nol T mmy wee cre 

-sal and its homologues, ‘or ather” phenolic 

hadies. Tf desired Tmay employ
 in place of 

commercial formaldehy
de a solution of un- 

hydrous formaldehyde 
phenol; or the 

‘polymer of formaldehy
de which on healing 

splits up into anhydrous forma
ldehyde, may 

be used. 
. 

The initial oily, viscous or semi-pl
astic 

condensation product m
ay be obtained: in 
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various wiys, as for i
nstance by digesting 2

, | 

suitable inixlure of ph
enol and ormalde- 

hyde in an autoclave, o
r merely by boiling 

a mixture of the same in
 an open vessel pto- 

vided with a retin co
ndenser in order to 

avoid loss and variation
 of proportions. 

every small proportion o
f mineral or organic 

acid, or of zinc chlori
d, calciuin ehiorid, of 

. 

other salt or agent fa
voring condensation 

may be added to the mixt
ure, the proportion 

being’ in all cases so small as t
o avord such 

energetic reaction 2s wil
l not permit the in- 

termediate oily, viscous
 or semi-plastic con- 

densation product to h
e obtained, Or Tinay

 

add a solid sult as for instance enlei
um chio- 

rid to the mixture of ph
enol and formalde- 

hyde in which ‘ease t
he caleinin clilorid im

- 

inediately absorbs wat
er and forins two dis-

 

tinet Inyers, the lower on
e being formed by & 

very dense aqueaus solu
tion of calcium chlo- 

100 
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rid, the upper one by 
the dehydrated. mix- 

ture. 
J claim: 

; 

1. The method of producing 
& hard, com- 

pact, insoluble and infusible condensation 

product of phenols and 
formaldehyde, which 

consists in reacting 
upon 2 phenolic body 

with formaldehyde, and 
then converting ‘the 

roduct into x hard, insoluble 
and infusible 

ody, by the combined 
action of heat and 

ressure. ; 

9. The method of making 
articles contain- 

ing an insoluble and infusible 
condensation 

product of phenols and 
formaldehyde, which 

consists in reacting on 
a phenolic body with 

formaldehyde, producing 
thereby a reaction 

roduet capable of transformation 
by heat 

into an. insoluble and-infusible 
bedy, form- 
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ing the article from sai
d reaction product, | product capable of tra

nsformation by heat 

and rendering the article
 hard, insoluble and { int

o -an insoluble and infus
ible body, form- 

infusible by appli ation
 of heat and pres- ing the article from sai

d reaction product . 

— 
compounded with a fillin

g material, nnd ren- | 

sure. 
3. ‘The method of making 

articles contain- | dering 
the article hard, insoluble 

and infusi- 

ing an insolable and infusible 
condensation bleby application of feat 

and pressure. 

product of phenals aud formaldehydé, 
which | 5. Ina method of mating 

arlicles contain 

consists in rencling ont phenolic 
tody with | ing an insoluble 

and infustble condensation 

formaldehyde, producing 
thereby a reaction product of phenols and 

formaldehyde, thie 

product capable of (ransformation 
by heat ¢ step, which consists 

ii cansitg the water to 

into an insaluble and infusible 
body, separate separate from the mixture 

of a phenolic body 

ing water from {he resulting 
product, forme anid an aqueous solution 

of fornwldehyde by 

ing Che article from sa
id renetion product, adding to said mixt

ure a metallic salt soluble 

ane rendering the arti
cle hard, insoluble and 

ii water and adapted C
o cause such separa- 

p-consists in reacting o
n & phenolic body with

 
> . 

. 
a 

formaldehyde, producin
g. hereby a reaction 

Taury 8. Tansene. 

infusible by application
 of heat and pres- { tion. 

, 

SUrG. . ‘ yin testimony whereof
, T aflixany signature 

“1. The method of maki
ng articles confain- | in presence of two wiln

esses. ; 

ing sin insoluble and in
fusible condensation | 

LEO IL BAEKELAND
. 

product of phenols and 
formaldehyde, which | Witnesses: 

Jump R, Carex, 
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