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This invention relates to a process for treating baper
with a resin latex coatmg which may or may not be ptg-
mented and which may be waterproof or water resrstant

Waterproof coatings of paper, fabrics and other ab-
sorbent matenals are well known Various waxes have

treated materral so that the wax permeates the i
stlces of the mater1a1 In addttlon, various synth C
resins have been used commercrally espec1ally to treat
fabncs in the clothmg and weaving industries. Ph 0-
graphlc paper has often been, made Water resxstant by
coating with a cellulose lacquer, but th1s process is. un-
suitable in certain instances for general paper mill use
due to the volatile solvents used and resultant hazards
The above methods have been found generally un-
satisfactory in making :a water-resistant paper which may
be used photographically, and. which is- compatible with
photographic emulsions, dyes and processing' chemicals.
For instance, the use of a wax treatment nigy; cause a
gelatm emulsron to peel from the paper. Other treat-
ments such as resin coatings from solvent solutlons or
hot ‘melt permrt absorptlon of dyes into. the paper, coatmg
resultmg in staining and other obJectronable after eﬁects
1t has also been found that some of the. water-resrstant
surfaces permrt refention of processing chemlcals in. the
paper whlch later affect the photographrc images.
Accordingly, it is desirable to have a photographic
paper base which is.either completely or partially re-
sistant to water and particularly to, the processing solu-
tions in which the paper is 1mmersed Such_paper ¢ould
be rapidly processed Wlthout retentron of the. chemlcals
in the base and could be squeegeed dry for 1mmed1ate
use. For 1nstance parttally resistant stock mrght be suf-

processmo solutions - to permrt contact wrth 2 sheet Wwet
with water or chemicals for a few seconds without suf-
ficient wetting of the stock to,cause cockle and.motfle or
similar ‘defects and yet have a Water resrstance balanc_ed
in such a manner as to be receptlve to the transfer of
a gelatm image.

An object of this invention is to provide a water-
resistant paper which will permrt the app11cat10n of gela-
tin solutions or other similar water based materlals with-
out repellency, and to which the gelatin coating wrll
adhere during immersion in water or photographic proc-
essing solutions. Another object of this invention is to
provide a water-resistant coating which will have low. or
negligible absorption for chemicat dyes, which will, have
substantlally the same thermal expansion propertles as
gelatin, and which will form a continuous. film -free of
holes. A further object is to produce a water-resistant
paper whose sheets will remain separate and individual
under pressure in- roll form or in cut sheets. Amnother
object is to provide paper which resists the. absorption. of
water or chemical solutions in such quantity as to cause
stain or change in physical characteristics during con-
tact periods. up to_ sixty seconds. Another: object is to
provide a water-resistant paper. réceptive. to. the. transfer
of a gelatm Jmage, but sufﬁcrently water. resrstant as.to
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resins which forms a good, clear, water-white and
proof film. This mixture contains, essentlally'(ﬂl) a sort
resin latex formed by the polymerlzatlon of " styrene
with butadiene, and. (2) a. hard polystyrene latex. This
mixed-system is unique in that it has- better film forming
properties. than, a system. containing the. same..oyerall
ratio .of styrene to butadiene that is. obtained. during. a
norma,l_ polymerization, In the. preferred: embodiment
of our invention, the mixture of the. polystyrene. resin
latex and the styrene-butadiene resin latex was applied
by a suvitable method to ‘the face of baryta coated stock.
The resin latex.coating, after drying, was.passed:in front
of a .bank of:infrared heaters. at such a.rate as.to bnng
the.coated, paper.to a temperature between. 180-to 320° B
"Ehis. results in.a. water-resistant. paper. coating. compatrble
with gelatin.coatings suitable for uses as described-above.
The following.examples. are. given. by. way. of: illustra-
tion and it is understood.that the.invention is not limited

thereto. EXAMPLE I

A roll of 27 Ib, per 1000 sq. ft photographrc base
stock was coated wrth two 20 gm /sq.. meter coats
baryta (1 96 by weight
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welght) was apphed by a sultab],e method to the face of
the baryta coated stock. The resin latex coatmg, ‘after
drying, was passed in front of-a bank of infrared heaters
at such a rate as to bring the coated paper to a tempera-
ture.of 300> F: at-the last- heater A 15 gm./sq. meter
coat composed of equal parts (by solids weight) of the
above resin latex. mixture ‘and gelatm was then appl1ed on
the face side. This gel-resm subcoat serves two purposes
(1) To prevent blockmg between the face s1de'and wire
side coats; and (2) to act as a subcoat (bmd‘e'r') be-
tween the resin latex coating and- the ‘gélatin’ emulsron .
The subcoat-was also heat treated in the. above descnbed
manner.” A 20 gm./sq. meter coat of the same resin,
combination was then apphed to the wire srde and heat
treated. The paper so coated was sensitized w1th a surt-
able photographrc emulsion, After normal photographic
processing and washing, the excess water was removed
with a sponge or towel and the prmt was. suﬁicrently dry

essrng ‘chemical retent1on, Cobb srze, Valley penetta on
humidity amphtude, and processmg size change. -

Waterproofness of resin latex coated paper vs. dope
coated (cellulose acetate butyrate m solvent) paper

Latex | Dope
. Qdated - Ghared:
Moisture Retention 1. ‘lﬂt‘;—l 1 s
Hypo Retention?_..__._______. . 10-, 1; 139‘ %g
Processing size change: ’
L —04] . =20
Cooooon ~10°0 " =3
Humidity Amplitug 1
cobg‘sfz'é .01 gz: Qg
Valle‘y Peuetratidn- 2 6083— ZQ(B)EO}-E

I After 60 min, .in processing solutions, surface wiped with: "

2 After 1 min; in developer, 10 mm in hypo 2 mhli. Waslh s{l{olllﬁgrams
pesr lsquaretmﬁh ) .

ercent change in size per 10% change in

00 B pe %. 1g¢ relative bumidity. - (309%-

‘41 min. developer, 2 min. hypo, 3 min. water, consecutive gxposures,
Moisture gain, grams. per,100 sq, .cm. (test for water-permeahilits; ’I‘ech-
nieal' Association of the Pulp and Paper Industry, method ’1‘441m)

"The Valléy penetration test is describsd in'T, A, P. P. T TrstFamenta-
tion Study X VI, “Correlatron Between the Degree of sztng' as-Detefs
mhired by Valley, » AP PrIand Cilirrier Methods,



2,760,864

3
EXAMPLE I

Photographic base stocks varying in weight from 20 1b.
to 40 1b./1000 sq. ft. were baryta coated, resin latex
coated, subbed, and sensitized in the manner described
in Example X. Testing of the processed photographic
stock showed waterproofness comparable to that described
in Example L

EXAMPLE 1IIT

A suitable photographic base stock was coated with
one 20 gm./sq. meter coat of baryta instead of two
20 gm./sq. meter coats of baryta. After resin latex
coating, subbing and sensitizing in the manner described
in Example I, the stock so prepared showed waterproof-
ness comparable to that of Example 1.

EXAMPLE IV

A suitable photographic base stock was coated with
20 gm. of baryta having a gel:fixe ratio of 1:16 instead
of the 1:9.6 ratio described in Example I. After resin
latex coating, subbing, and sensitizing in the manner de-
scribed in Example I, the stock so prepared showed water-
proofness comparable to that of Example I.

EXAMPLE V

A suitable photographic base stock was resin latex
coated and subbed in the manner described in Example I.
A 20 gm. coat of baryta (gel:fixe ratio varying frem
1:9.6 to 1:16) was applied over the subbing, and. the
stock so prepared was sensitized with a suitable photo-
graphic emulsion. The stock had waterproofness com-
parable to that of the stock prepared in Example I.

EXAMPLE VI

A suitable photographic base stock was resin latex
coated on the face side only and subbed in the manner
described in Example I. A 20 gm. coating of baryta
(gel:fixe ratio of 1:16) was applied to the face side and
the stock so prepared was sensitized with a suitable
photographic emulsion. The stock so prepared was suit-
able for very rapid processing where the hot processing
chemicals are sprayed on the face side of the stock and
the wire side receives no wetting. The stock was also
suitable for the chemical or photomechanical transfer of
photographic images to the face side without mottle,
cockle, etc.

EXAMPLE VII

A suitable photographic base stock was coated with
20 gm./sq. meter of baryta (1:9.6, gel:fixe ratio) and
then was resin latex coated on the face side only and
subbed in the manner described in Example I. The
sensitized stock was suitable for the uses described in
Example VL

EXAMPLE VIII
A roll of suitable photographic base stock was baryta

coated as in Example I except that an additional 20 gm.
coat of baryta was coated on the wire side. The stock

was then resin latex coated, subbed, and sensitized as in &

Example I with comparable waterproofness.
EXAMPLE IX

Samples of suitable photographic base stock were
baryta coated with two 20 gm. coats of baryta (1:9.6
gel:fixe ratioc). The paper was then coated with resin
latex combinations in which the polystyrene resin latex
to styrene-butadiene latex ratio was varied from 50:50 to
0:100 (by solids weight). The coatings were heat treated,

subbed, and sensitized in the manner described in Example 7

I. While the waterproofness was comparable on all
samples, it was found that the optimum range with regards
to non-blocking, color, heat and light stability, and gen-
eral handling properties was from 50-50 to 40-60

(styrene—styrene-butadiene by solids weight). Below the
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40-60 ratio the coatings had a tendency to be yellow
and tacky.
EXAMPLE X

Baryta coated photographic paper, prepared as in
Example I, was coated with a 20 gm./sq. meter coat of
polystyrene resin latex—styrene-butadiene resin latex
combination (45:55 by solids weight). Samples were
heat treated at temperatures ranging from 180° F. to
350° F. (temperature of coated paper at last heater).
The samples were then subbed; heat treated at the same
temperatures as for the face coating; coated on the wire
side and heat treated at the same temperature; and sensi-
‘tized with a suitable photographic emulsion. All samples
showed waterproofness comparable to that of Example I.
However, it was found that a temperature range of
240°-300° F. was optimum to provide good gloss, anti-
blocking qualities, and adequate adhesion between the
subcoat and latex coat.

EXAMPLE XX

Suitable photographic base stock was baryta coated as
in Example I. Using a polystyrene resin latex—styrene-
butadiene resin latex (45:55) combination, coating
weights varying from 10 gm./sq. meter to 30 gm./sq.
meter were applied to the face side. Similar weights of
the same latex were applied to the wire side after sub-
bing. It was found that the 10 gm. coatings offered

temporary water resistance for some purposes but that
i15-20 gms. was optimum for good waterproofness.

EXAMPLE X1

Photographic base stock was baryta coated and resin
latex coated on the face side as in Example I. Subcoat-
ings (1.5 gm./sq. meter) were applied in which the resin
latex to gel ratio was varied from 60-40 to 30-70 (by
solids weight). The wire side coating was then applied
and heat treated as in Example 1. After sensitizing with
the proper photographic emulsion, it was found that the
entire range of resin-gel ratios provided adequate emul-
sion adhesion for some purposes. However, it was found
that the optimum range for best adhesion was from
50-50 to 30-70 resin to gel.

EXAMPLE X1I

Photographic base stock was baryta coated as in
Example I. A resin latex coating composed of from 70
to 80 parts of the poly-styrene resin latex and styrene-
butadiene latex combination, and from 30 to 20 parts of
gelatin by weight was applied at a laydown of 20 gm./sq.
meter. The coating was heat treated as described in
Example I and the wire side coating was applied and heat
treated. The resulting stock was sensitized with a proper
photographic emulsion and was found to have water-
proofness comparable to that of Example I. In addition,
it was found that the addition of gelatin to the resin latex

.combination provided adequate adhesion (for some pur-

poses) of the photographic emulsion to the resin coating
without the use of a 1.5 gm. gel-resin subbing intermediate
layer.

EXAMPLE X1V~

A roll of suitable photographic base stock was baryta
coated, resin latex coated on the face side, and subbed
with proper heat treatment between coatings. Then two
consecutive 10 gm./sq. meter coatings of the same resin
latex were applied to the wire side instead of ome 20
igm./sq. meter. Each coating was heat treated separately.
After sensitizing with the proper photographic emulsion,
it was found that the dual 10 gm. coatings prevented the
penetration of the processing chemicals through weak
spots in the coating when the stock was under the cinch-
ing pressure of the standard roll processing equipment or
when there was considerable hydro-static pressure as in
deep tank processing. :

The above examples show our use of the water-re-
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sistant coating to paper to be used for photographic pur-
poses. However, the coating mixture shown above could
also be applied to any suitable absorbent base material
such as cloth, leather and the like. In addition, various
coating methods may be used in applying this resin
composition to the paper. As can be seen from the above
examples, there may be variations in the paper stock
weight, number and weight of baryta coatings, gel:fixe
ratio in the baryta, position of the resin and baryta
coatings, ratio of polystyrene to styreme-butadiens, tem-
perature of heat treatmient, resin coating weight, subbing
formula and amount of gelatin, if any, added to the coat-
ing mixture.

The polystyrene resin which we use for 100% poly-
styrene contains from 32 to 50% resin solids. The sty-
rene butadiene latex contains from 60 to 67% styrene
and from 40 to 33% butadiene and has 48-55% solids.

Various coating means may be used which are within
the scope of our invention. For example, a reverse
roll coater, air knife doctor, coating hopper or the like
may be used. Heating methods include infrared heaters,
infrared blankets, and any other suitable method to
obtain the desired temperature. Heat treating tempera-
ture is referred to above as the “temperature of the coat-
ed paper as it passes in front of the last heating unit.”
Generally, the paper is passed in front of the heaters
at such a rate as to obtain the temperature in about fif-
teen seconds, but this time is not considered critical and
other time periods may be used to accomplish the pur-
poses of this invention.

In photographic uses it is advantageous to apply a
subbing coat over the waterproof coating as shown above
in Example I. This subbing coat is applied from a
water system and acts as a binder between the resin
coating and photographic emulsion coating. However,
it is also advantageous to add gelatin to the resin coat-
ing mixture. The resulting coating permits the applica-
tion of a photographic emulsion directly on the water
resistant surface without additional subbing.

This process for forming a water-resistant and water-
proof coating for paper meets 2 need in the photographic

. industry for a waterproof surface which is compatible

with a gelatin emulsion, and which resists staining by
photographic dyes and chemicals.

In view of the many changes and modifications which
may be made without departing from the principles un-
derlying the invention, reference should be made to the
appended claims for an understanding of the scope of
the protection afforded this invention.

We claim:

1. A process for preparing a photographic fibrous sheet
base material comprising the successive steps of coat-
ing the material with a coating containing baryta, drying,
coating with a mixture containing from 40 to 60% poly-
styrene resin latex and from 60 to 40% styrene-butadiene
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resin latex, drying, and heating to a temperature between
180 to 320° F., applying a subcoating containing from
about 30 to 70% gelatin and from 70 to 30% of a mix-
ture containing from 40 to 60% polystyrene resin latex
and from 60 to 40% styrene-butadiene resin latex, dry-
ing, and heating to a temperature between about 180 to
320° F., and coating with a photographic gelatin emul-
sion containing light-sensitive silver salts over the sub-
coating.

2. A process according to claim 1 wherein the base
material is paper.

3. A process for making a photographic fibrous sheet
base material comprising the successive steps of coating
the material with a mixture containing from 40 to 60%
polystyrene resin latex and from 60 to 40% styrene-
butadiene resin latex, drying, and heating to a tempera-
ture of about 180 to 320° F., applying a subcoating con-
taining gelatin and a mixture of from 40 to 60% poly-
styrene resin latex and from 60 to 40% styrene-butadiene
resin latex, drying, and heating to a temperature between
180 to 320° F. and coating with a photographic gelatin
emulsion containing light-sensitive silver salt.

4, A process according to claim 3 wherein the base
material is paper.

5. A process for making a photographic paper com-
prising the successive steps’ of coating the paper with a
mixture containing from 30 to 70% gelatin and from
70 t0 30% of a mixture containing from 40 to 60% poly-
styrene resin latex and from 60 to 40% styrene-butadiene
resin latex, drying, and heating to a temperature between
about 180 to 320° F., and coating with a photographic
gelatin emulsion containing light-sensitive silver salts.

6. A water resistant photographic paper produced in
accordance with the process described in claim 1.

7. A water resistant photographic paper produced in
accordance with the proces described in claim 2.

8. A water resistant photographic paper produced in
accordance with the process described in claim 3.

9. A water resistant photographic paper produced in
accordance with the process described in claim 4.

10. A water resistant photographic paper produced in
accordance with the proces described in claim 5.
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