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‘ "This‘invention relates to leather board of im-

proved. physical characteristics and to methods

for its’ manufacture. A principal object is the
prov1smn of leather board of improved mechan-
ical and tensile. strength and wet-rub resistance,
brepared..by impregnating leather fibers with
resinous, materials followed by forming the im-

pregnated leather fibets into a waterlaid product.

For many years it has been commercial prac-
tice. to utilize scrap leather such as trimmings
from shoe manufacture and also. waste leather
from worn-out leather products, ete. by shredding,
grinding or otherwise converting it into leather
fibers which are suspended in water and formed
into, 8 waterlaid or molded. product, ‘known. as
leather board, It has also been proposed to in-
corporate waxes such as parafin wax,; soaps, rosin
and other organic materials into the leather fiber
suspensions prior to the forming step in order
to. improve the water resistance of the leather
board. The present invention provides an im-
proved method of incorporating such organic ma-
terials into the leather fibers and also includes,
among its more specific features, the incorpora-
tion of thermoplastic and thermosetting: resins
such as polystyrene, polyethylacrylate, phenol-
formaldehyde resins and the like.

Our present invention is based-on the discovery
of an unusual type of flocculation and deposition
that is brought about by the action of colloidal
.cationic melamine-aldehyde resins in an agueous
system containing leather fibers suspended there-
in together with an aqueous dispersion of water-
insoluble coating or impregnating agents of the
type referred to: above.. It has been found that
in'such a’'system the cationic melamine-aldehyde
resin causes a controlled flocculation such that
particles of the impregnating agent are uniformly
coated  upon -or impregnated into the leather
fibers. - When dispersed or deflocculated water-
insoluble'impregnating or coating agents are ap-~
plied: in ‘this manner the leather fibers retain
their property- of felting or forming into shaped
or sheeted: articles: despite the presence: of: sub-
stantial quantities of the impregnating agent.
Moreover, a. high degree. of retention of the floc-
culated material by the leather fibers is obtained,
and losses of organic material in the white water
system are largely avoided.

The process: of our invention therefore com-
prises as an essential feature the floceculation of
an: agqueous dispersion of a. water-insoluble. or-~
ganic impregnating agent in the presence of
legther fibers.suspended in an aqueous medium,
this: flocculation being brought. about by the ac-
tion of a:cationic: melamine-aldehyde condensa=
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tion product such as cationic melamine-formal-
dehyde resin, “The invention in its broader as-
pects. includes any process wherein - this flo¢-
culating. action is ‘used for the deposition or in-
corporation. of an organic impregnating ‘agent
into leather fibers. One of /its most important
features is the discovery that the distinctive floc-
culating action of the cationic melamine-alde-
hyde resin continues, and is in many cases ac-
tually enhanced after the cationic resin has been
adsorbed on the leather fibers. The importance
of this discovery resides in the fact that the
cationic resin, being distributed uniformly over
and through the leather fibers, causes a uniform
deposition .and retentlon of the 1mpregnat1ng
agent on the leather fibers after it has been floc=
culated.  The felting and sheet-forming prop-
erties of the fibers ‘are therefore retained even

-though they may contain large quantities of the

organic impregnating agent, and the aqueous
fiber suspension, after the resin addition, can be
formed into sheeted or molded products by con-
ventional wet-moldmg or papermakmg proce-
dures.

The ﬂocculating agents which we employ in
bracticing our invention, and which are desig-
nated as “cationic melamine-aldehyde resins,”
are resinous materials containing melamine and
carrying a positive electrical charge when in
aqueous solution. - These colloidal  resin solu-
tions may be prepared by dissolving ordinary
melamine-aldehyde condensation ‘products, such
as methylol melamines, in acids such as hydro-
chloric acid to form acidified or “acid-type” resin
solutions having a glass electrode pH valve within
the range of about 0.5 to about 4 wlien measured
at 15% solids, or pH values up to about 4.5 when
measured in more dilute solutions, followed by
aging to the colloidal condition, as descnbed in
U. 8. Patent No. 2,345,543.

Any water-insoluble coating or 1mpregnatmg
agent may be applied by the process of our in-
vention in amounts varying from a few per cent
up to more than the weight -of the leather fibers.
By “coating: or impregnating agent” we mean a
material which will coat or impregnate the leather
fibers and improve their value for their intended
use in the production of leather board. - Most of
the coating or impregnating agents used in prac-
ticing the invention: are organic -amorphous or
micro-crystalline materials of the type of waxes,
gums; resins and the like such as micro-crystal-
line or amorphous petroleum waxes, bitumindus
materials. such as tars and pifches, wood rosin
or gum rosin, -hydrogenated rosin, elastomers
such as natural or synthetic. latices, bolymers,
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of butadiene, isoprene ete. and their copolymers
with acrylonitrile; thermosetting resins such as
alkylated or alcohol-reacted urea-formaldehyde
resins, phenol-aldehyde resins, etc. and thermo-
plastic resins such as polyvinyl compounds, poly-
styrenes, polyacrylates, polymethacrylates, poly-
vinyl esters such as vinyl chloride and vinyl ac~
etate polymers, coumarone and indene resins,
esters of rosin with glycerine and other poly-
hydric alcohols and the like. .

The leather fibers with which the above im-
pregnating agents are incorporated may be ob-
tained from any suitable source, and include
leather tanned by any suitable procedure. Vege-
table tanned leather, chrome tanned leather,

alum tanned leather, as well as leather prepared.

by aldehyde tannages, aromatic sulfonic acid

tannages, iron tannages and the like may be used,’

either singly or in admixture. The stock may
consist entirely of leather fibers or may be a
major proportion thereof, it may be admixed with
other fibers such as various cellulosic fibers in-
cluding kraft paper stock, rag stock, sulfate,
ground- wood -or sulfite stock or other forms of
fibrous cellulose such as hydrated cotton linters,
jute, hemp, sisal, strings, chopped canvas, etc.
Similarly, mineral fibers such as asbestos fibers or
glass fibers may be incorporated if desired.. This
stock-may be used as such, or it may be pre-
treated with rosin size, wax size or other com-
mon sizing agents and alum in the usual manner.
- 'The-organic impregnating agents such as those
listed- above, either singly or in admixture, are
added to the aqueous stock suspension contain-
ing the leather fibers as a dispersion in water or
aqueous liquid. Depending on the type of im-
pregnating agent, the dispersions may require
no added emulsifying or dispersing agents what~
soever; as in the case of natural latices. -How-
ever, in many cases dispersions of finer particle
size and better impregnating properties are ob-
tained with the aid of dispersing agents, - and
many types of dispersing agents may be used.
In general, any anionic or non-ionic dispersing
agent may be employed in emulsifying or sus-
pending the impregnating agents in water or
other aqueous liquids, and in certain cases the
cationie -emulsifying agents may also be used.
Typical anionic emulsifying agents that may be
employed are the soaps of aliphatic and cyclo=
aliphatic acids such as potassium oleate and
potassium naphthenate, amine soaps such as
triethylamine Ilaurate, triethanolamine oleate
and sulfated or sulfonated compounds such as
sodium lauryl sulfate, sodium keryl benzene sul-
fonate, sodium isopropyl naphthalene sulfonate,
esters of sulfocarboxylic acids such as sodium
dioctylsulfosuccinate, sulfonated lignin and the
like. Typical non-ionic emulsifying agents are
polyhydric alcohol esters such as polyethylene
glycol-substituted maleic acid esters, mannitan
and sorbitan monoesters of palmitic, stearic or
oleic acids or their ethylene oxide condensation
products, and ethylene oxide condensation prod-
ucts of lauryl or tetradecyl or oleyl alcohols.
Gums and proteins may also be used as emulsi-
fying agents or as emulsion stabilizers such, for
example, as gum arabic, soya bean protein, am-
monium caseinate and the like.

" .The particular procedure whereby the im-
pregnating agent is floceulated and coated on the
leather fibers, or on /mixed sftock containing
leather fibers, may vary somewhat with different
impregnating agents but usually follows the same
general plan. The leather is shredded or ground
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or otherwise reduced to a finely divided, fibrous
condition and may be washed and beaten in
water if necessary to liberate undesired impuri-
ties and refine it to the condition necessary for
treatment, and sizing agents may be added if
desired. The stock is then suspended in sufficient

.water to dilute it to a consistency of about

"0.5-6%, consistencies of 1-2% being preferred,

10

after which the cationic melamine-aldehyde
resin is added. This resin solution is preferably
prepared from a melamine-formaldehyde resin
containing about 2-4 mols of combined formal-

- dehyde for each mol of melamine by dissolving it
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in about 0.8 mols of dilute hydrochloric acid for
each mol of melamine and adding water at 60°—
80° F. to make a resin solids content of 10-15%.
This solution is allowed to age at ordinary tem-
peratures for about 3-10 hours, preferably over-
night, whereupon it is converted into a colloidal
cationic melamine-formaldehyde resin solution.
After adding the desired amount of this resin
solution to the aqueous stock suspension the mix-
ture is preferably allowed to stand for a period
of time from about 15 minutes up to 3-4 hours or
longer, after which an aqueous dispersion of the
impregnating agent is added with agitation to
insure a uniform mixture and the treated stock
is run off on a papermaking machine or molded

. into the desired shape on a wet-molding ma-
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chine. . The amount of impregnating agent may
vary from 1-29 up to 100% of the weight of the
fibers, quantities of 15-40% heing suitable for
most purposes.

The amount of the colloidal cationic mel-
amine~aldehyde resin solution to be used may
also vary widely, since leather fibers will adsorb
up to 50% of their weight of the cationic mel-
amine resin. However, for most purposes. it is
unnecessary to use large amounts of this resin;
experiments have shown that about 1-15%,
based on the weight of the fibers to be impreg-
nated (including the weight of the vegetable or
mineral fibers if any) is sufficient for most prac-
tical purposes. These quantities of the cationic
melamine resin will effect the flocculation and
retention of much larger quantities of defloccu-
lated organic impregnating agents, such as those
outlined above, and will bring about a uniform
deposition of these impregnating agents -upon
the fibers of the stock including particularly the
leather fibers.

The reason for aging the stock suspension for
0.25-3 hours or longer after adding the colloidal
melamine resin solution is to improve the drain-
age of the stock on the forming wire or screen.

" By allowing the suspension to stand for this
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period of time before adding the impregnating
agent the drainage time of the treated stock is
materially reduced, so that the forming or mold-
ing operation can be carried on at a higher rate.
The drainage characteristics of the stock are also
improved by the acid present in the colloidal mel-
amine resin solution; experience has shown that
when the stock is neutral or alkaline it is much
slower in character than when it is acid, and for
most purposes a pH of from slightly below 4.0 to
about 5 will be found to give the best results.
Although a high degree of flocculation and re-
tention of the added impregnating agent is ob-
tained by the use of cationic melamine-aldehyde
resins, as described above, it is sometimes advan~
tageous to add an additional precipitating agent
during the stock preparation. Thus, for: ex-
ample, small quantities of aluminum sulfate on
the order of 0.5-3% may be added, as an assist-
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ant in contidllitig fosm; stitking to: the press
rolls-and other difficulties:in:sheet manufacture;
of tor burposes of pH control -The alum: is al-
HioSt &lways: added after the-other ingtedients
have been mixed, since it would terd to coagulate
#na: precipitate the other mauterlals iff it were
‘daded fitst: . The stock, after pretreatmetit. with

the. cationic - melamine- resin: and' the: impreg-
Hating dgent; may also be given-an after-treat-
pierit: withisizes, pigments, coloring:mateyialsand:

the like if desired.

The inverition will be further illustrat‘ed Py the .
following specific examiles: - Itishould be ufider-.
stood,. however, ' that although: these éxainples

miy describe in detail some:of the more: ‘specific
features of the invention: they, are given primarily-
for purposes of 1llustration’ aid the invention in
its b’roader aspects is not Hmited thereto:

Erample T
Leather ﬁbers, obtainéd by shredding chrome

6

Example 3:
A pnlyethylacry]at -emmulsion was: prepared by
Heatinig a*solition 615 parts of sodiiim laurylsul-
fate in 145 parts of water-to 90° C., dissolving 25

© partsof 30% hydrogen ‘peroxide: therem and-thén

fdding 100 parts of “ethylaciylate:monomer-slow=
Iy with-continuots agitation: "The mixbure was:
maititaihed &t 90°" €. for: otie hour; after which'

- timeé the- polynierization: was complete; and’ any
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tanned: Teather; were Washied' and: suspetided’ in -

water dng diluted to' & conisistency of 1.5% snd
a collmdal catmmc melamme-fmmaldehyde Tese
in; Prepa previously’ deseribed; was added
in amouhtsequn*alent to 5%

in on the dry weight of the fiber.
the suspension whs adjusted to 3:6: and it was-al-
lowed to stand for 30 minutes after which a-poly-
styrene emulsion was added with agitation in an

%
of the melainihe res- -
The PH of

stivadl: quantities of -monomer that remained were
removed by steam-distillation. THe emulsion was
then adjtsted to-25%: resin solidt:

Fibers of vegetable tanhed scrap leather were:
suspended in water at 1.5% consistency-and: the:
1f .was dividediinto a number of portions.

Es@ portions: 4- colloidal cationic
melamirre-formaldehs di resin:solution was ‘added;
thepH wag-adjtsted to: 4.0;.and’'they'were allowed:
to stand 101 3 hours.” To ‘wnother portion 3% of
alim: Wastaldded.  Amounts of ‘the ‘above poly:-
sthiylacrylate emilsion were then added to two
of the Suspensions; ohe: pretreated with-melamine:
resin and the other with alum, and all the samples:
were made into: leather board by the procedure
deseribed in: Example: 1and drfed at130°>F. . The
boards were tested foi'tensile: strehgth; ‘dimen=

sional stablhty, water-absorption, wet-rub resist-

ance- and' tearing résistance, the results being

- given'itn the following: table:

30°

amount sufficient to provide 40% of polystyrene -
resin, based on the dry weight of the leather

fibers. This emulsion was prepared as follows:

A solubion of 1.2 parts by weight of “Duponol
C” in 58.8 parts of water was heated to 94° C. and
0.05 part of 40% hydrogen peroxide were added.
To this solution 40 parts of styrene wete intro-
duced uniformly during 1.5 hours. The ex-
othermic. -polymerization
smoothly and was complete after 3.5 hours:

adjusted. to 25% solids. “Duponol C” is a higher
alkyl sulfate (molecular weight 350) containing
10.8% Nazsm and 3.4% moisture.

The stock was made into board on a handsheet‘

machine by diluting to 1% fiber consistency:and
drawing the:suspension onto the papermaking

wire with the aid of a vacuum. The sheets were:
pressed to remove excess water and then dried by.
heating:in a laboratory oven at 100°-160° F..'The

white water from the sheetmaking wire was clear
showmg that substantially all of the polystyrene
had been ﬁocculated and retained.

Example 2

A wax emulsion was prepared by adding 225
parts by weight of molten scale wax and 22 parts
of oleic-acid to 250 parts of hot water containing
2.6 parts of -NaOH followed by heating for. 15
minutes. and homogenizing to 'a smooth emulsion
of 1-2 microns particle size.

A portion of the leather fiber suspension of
Example 1, having a consistency of 1%, was pre-
treated. with 2% of the cationic melamine-formal-
dehyde resin, based on the dry weight of -the
leather: ﬁber allowed to stand 30 minutes, and suf-
ficient of the above-described wax emulsion was
added to incorporate 15% of wax, based on the
weight of the leather fiber. The mixture was
agitated until flocculation was complete and was
then made into leather board by the procedure
described in Example 1. The wax was im-
pregnated uniformly throughout the Ileather
board, which had a high degree of water resist-
ance and improved flexibility and softness.

reaction - proceeded .
40
Steam was blown through the batch to remove’
unpolymerized material and the dispersion was:

70

Sample No .................... B 218 4 5
Melamine Resin, percent...... 0 0 8 R R A |
Polyacrylate Resin, percent..._|. 0 30 30 0 0
Alum, percent_.._.___.._.__.__ 0 3 (] [ 0
Basls Weight, Ibs. (25X40-500).[150.8 {204 215.5 | 186.7| 201.5
Caliper (InchesX1000).._.__._. 19.4 | 18.1 [-19.1 20.4 | 20.0
Tensile Strength 1bs.finch:
....................... 1.76 | 12.36 | 18.32 8.2 | 13.0
....................... <0.4 4.6 8.2 1.6 3.4
E]ongation, percent:
....................... 2.1 |'18.6 | 17.6 1.8 2.0
Webeeeoooo oo ._|6-8 31 33.5 3.0 3.2
Tnitial Tear, g .cocueo-- .0 656 303 280 435
Elmendorf Tea.r, g .| 43,2 [255.2 |264 128 176
Wet Rub, Taber Cycles__.__.. 2 7% 130 6 88
‘Water Absorption, percent...._{126 72 54 108 80

A comparison of the tabulated results shows
that the fiber pretreated with the cationic
melamine-aldehyde resin and then with the poly-
acrylate emulsion produces leather board of
greatly improved characteristics, as compared
with the fiber pretreated with alum. The tensile
strength of the melamine resin-pretreated board
is greatly improved, as is also the wet-rub resist~
ance and tearing resistance and the water absorp-
tion ig considerably reduced.

Example 4

A 15.9% water suspension of the leather fiber de-
scribed in- Example 3 was treated with 3% of
colloidal cationic melamine-formaldehyde resin
and divided into several portions which were ad-
Justed to varying degrees of acidity by the addi-
tion of hydrochloric acid or sodium hydroxide.
The suspensions were then allowed to stand 3
hours, 30% of the polyethylacrylate emulsion of
Example 3 was added, and the stock was made in-
to leather board in a laboratory handsheet ma-
chine provided with a calibrated glass cylinder so
that the rate of drainage through the wire could
be measured.: The drainage of stock adjusted to
a pH of 3.2 was 13 seconds; that of stock hav-
ing a pH of 4.0 was 45 seconds; when the pH was
4.9 the drainage time was 55 seconds, and at
PH 6.1 it was 75 seconds. These figures empha-
size the desirability of maintaining a low pH dur-
ing the time when the stock suspension is allowed.
to stand hefore adding the impregnating agent.
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What we claim is: -

1. In a method of makmg leather board by the
steps of preparing an aqueous suspension of fi-
brous sheet-forming material including a major
proportion of leather fibers, impregnating the
fibrous material with a water-insoluble hydro-
phobic. organic impregnating agent and forming
the impregnated fibrous material into a felted
product, the improvement which consists in first
adding to the aqueous fiber suspension 1-15%
of melamine resin, based on the dry weight of
said fibrous material, in the form of a colloidal
solution of cationic hydrophilic melamine-form-
aldehyde resin, then aging the suspension for
at least 30 minutes, then adding an aqueous dis-
persion of the water-insoluble hydrophobic or-
ganic impregnating agent in deflocculated con-
dition and flocculating the impregnating agent
in the presence of the suspended fibers by the
action of the cationic melamine resin, and there-
by depositing' the impregnating agent uniformly
on the fibers along with melamme-formaldehyde
resin.

2. A method according to claim 1 in which the
water-insoluble hydrophobic impregnating agent
is g polyethylacrylate resin.

LUCIUS H, WILSON.
CHESTER G. LANDES.
CHARLES S. MAXWELL.
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