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(57] ABSTRACT

A silver halide photosensitive material is disclosed,
comprising a polyester film support having thereon at
least one hydrophilic colloid layer, at least one layer of
which is a silver halide emulsion layer and at least one
layer of which is a polymer latex-containing hydro-
philic colloid layer, said polyester film support having
coated on each side thereof a vinylidene chloride co-
polymer having a weight average molecular weight not
more than 45,000, said vinylidene chloride copolymer
being a core/shell type latex, said core part containing
at least one of each type of repeating unit represented
by formulae (I) and )II) and the said shell part contain-

ing at least one of each type of repeating unit repre-
sented the formulae (I), (IIT) and AV):
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wherein Alrepresents a hydrogen atom, a methy} group
or a halogen atom, AZ represents a substituted or unsub-
stituted alkyl group or phenyl group, A3 represents a
hydrogen atom or a methyl group, A4 represents a hy-
drogen atom, a methyl group or a —CH;COOM group,
AS represents a hydrogen atom, a methyl group or a
—COOM group, Aérepresents a —COOM group or an
alkoxycarbonyl group, phenyl group or N-alkylcarbam-
oyl group which is substituted with a —COOM group,
and M represents a hydrogen atom or an alkali metal
atom.

10 Claims, No Drawings

A statutory invention registration is not a patent. It has
the defensive attributes of a patent but does not have the
enforceable attributes of a patent. No article or advertise-
ment or the like may use the term patent, or any term
suggestive of a patent, when referring to a statutory in-
vention registration. For more specific information on the
rights associated with a statutory invention registration
see 35 U.S.C. 157,
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SILVER HALIDE PHOTOSENSITIVE MATERIAL

FIELD OF THE INVENTION

This invention concerns silver halide photosensitive
materials having excellent dimensional stability. Fur-
thermore, the present invention concerns silver halide
photosensitive materials comprising a film having im-
proved physical properties, especially with regard to
adhesion of the film with the binder.

BACKGROUND OF THE INVENTION

Silver halide photographic materials generally have a
layer wherein a hydrophilic colloid such as gelatin, for
example, forms a binder on at least one side of a support.
Such a hydrophilic colloid layer is disadvantageous in
that it is liable to expand and contract in response to
changes in humidity and changes in temperature.

The change in dimension of a photosensitive material
caused by expansion and contraction of the hydrophilic
colloid layer is a very serious disadvantage in the case
of a photosensitive material for printing purposes, for
example, which is used for the reproduction of screen
dot images in multi-color printing or accurate line
drawings.

Techniques for obtaining a photosensitive material
which exhibits a small variation in dimension, namely, a
material having excellent dimensional stability, include
techniques wherein the thickness ratio of the hydro-
philic colloid layer and the support is specified as dis-
closed in U.S. Pat. No. 3,201,250, and techniques
wherein a polymer latex is included in the hydrophilic
colloid layer as disclosed in JP-B-39-4272, JP-B-39-
17702, JP-B-43-13482, JP-B-45-5331 and U.S. Pat. Nos.
2,376,005, 2,763,625, 2,772,166, 2,852,386, 2,853,457,
3,397,988, 3,411,911 and 3,411,912. (The term “JP-B” as
~ used herein signifies an *examined Japanese patent pub-
lication”.) Furthermore, a theoretical discussion regard-
ing the above described techniques is provided by J. Q.
Umberger in Photographic Science and Engineering,
1957, pages 69-73.

However, the inclusion of a polymer latex in the
hydrophilic colloid layer often adversely affects the
adhesion of the layer with the substrate, the wear resis-
tance of the film and the film strength in the develop-
ment processing.

Techniques wherein the above described adverse
effects due to the polymer latex are mitigated by using
polymers having active methylene groups which react
with conventional gelatin film hardening agents are
disclosed, for example, in U.S. Pat. Nos. 3,459,790,
3,488,708, 3,554,987, 3,700,456 and 3,939,130, and Brit-
ish Patent 1,491,701. An improvement in dimensional
stability to the extent that the film strength and wear
resistance in the development processing bath are not
lost has been obtained by means of these techniques.
However, there is a strong demand for further improve-
ment in dimensional stability in the printing field where
multi-color printing and accurate line drawing repro-
duction is required. Furthermore, a technique for im-
proving dimensional stability of a support wherein both
of a polyester film are covered with polyolefin has been
proposed in JP-A-60-3627 but this technique is inade-
quate in practice. (The term “JP-A” as used herein
signifies an ‘‘unexamined published Japanese patent
application™.)

Furthermore, methods using hydrazine derivatives
for obtaining high contrast photographic characteristics
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2
are disclosed, for example, in U.S. Pat. Nos. 4,224,401,
4,168,977, 4,166,742, 4,311,781, 4,272,606, 4,211,857 and
4,243,739.

High speed photographic characteristics of ultra-high
contrast can be obtained using the above noted meth-
ods, but the contrast enhancing action of the hydrazine
derivatives is inhibited by the use of a large amount of
polymer latex for increasing dimensional stability. Fur-
thermore, the amount of a polymer latex which can be
used is limited because of the adverse effects which
limit the high contrast photographic characteristics, and
a satisfactory level of dimensional stability has hitherto
not been achieved.

The technique in which the thickness ratio of the
hydrophilic colloid layer and the support is specified
minimizes the expansion and contraction of the unpro-
cessed film and the processed film due to changes in
humidity. However, it is not possible using this tech-
nique to improve the dimensional stability before and
after the photographic processing (development, fixing,
washing and drying). Particularly, the support expands
as a result of the uptake of water during development
processing and the base does not revert to its original
size after the drying process, even over a long period of
time such that some expansion remains in practice.
Hence, on comparing the dimensions of a film in the
unprocessed state with those of the processed film, it is
often found that the film is expanded in the processed
state. In the industry, this phenomenon is recognized as
poor dimensional stability which accompanies process-
ing, and is an especially serious disadvantage for photo-
sensitive materials for printing purposes. ’

The technique of including a polymer latex in the
hydrophilic colloid layer can also reduce the extent of
the expansion and contraction which occur with
changes ir humidity, but the disadvantage described
above due to the permeation of processing liquids into
the support in the processing operation are not thereby
avoided.

A technique using a polyester support which has been
covered with a vinylidene chloride copolymer in order
to alleviate this problem is proposed in JP-A-64-538.
This technique is particularly useful for improving the
dimensional stability with respect to processing of pho-
tosensitive materials for printing purposes, however, it
is difficult to obtain an evenly coated film thickness of
the vinylidene chloride-containing copolymer such that
coating irregularities tend to occur, and in many cases
there is an adverse effect on the adhesion between the
support and the binder. An effective solution has still
not been found in this regard.

The vinilidene chloride-containing copolymer in JP-
A-64-538 contains the viniliden chloride in an amount of
70 to 99.5 wt % and does not specify a molecular
weight and carboxylic acid content, whereas the vinili-
dene chloride-containing copolymer of the present in-
vention has core-shell type structure, a molecular
weight of 45,000 or larger and contains carboxylic
group in shell part.

Moreover, powerful shear forces result between the
coated surface and the coating machine and at the one-
way valves in the coating liquid feed pumps. Polymer
condensates are also produced, and these condensates
may have a adverse effect on the coated surface condi-
tion. Furthermore, the condensates are necessarily re-
moved from the manufacturing equipment.
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SUMMARY OF THE INVENTION

A first object of the present invention is to provide a
silver halide photosensitive material having excellent
dimensional stability with respect to environmental
variations and processing.

A second object of the present invention is to provide
a silver halide photosensitive material having excellent
dimensional stability with respect to environmental
changes and processing, said photosensitive material
also having ultra-high contrast using hydrazine deriva-
tives.

A third object of the present invention is to a silver
halide photosensitive material having improved adhe-
sion between the support and the binder, and improved
film strength and wear resistance in development pro-
cessing baths, and having excellent dimensional stability
with respect to environmental variations and process-
ing.

A fourth object of the present invention is to provide
a silver halide photosensitive material wherein the hy-
drophilic colloid layer is strongly bonded to the polyes-
ter film support.

A fifth object of the present invention is to provide a
silver halide photosensitive material wherein the coated
film thickness and coated surface condition of the vinyl-
idene chloride-containing copolymer are uniform, and
wherein the adhesion between the support and the
binder are excellent, and wherein the photosensitive
material has excellent dimensional stability with respect
to environmental variations and processing.

The above described objectives have been achieved
by providing a silver halide photosensitive material
comprising a polyester film support having thereon at
least one hydrophilic colloid layer, at least one layer of
which is a silver halide emulsion layer and at least one
layer of which is a polymer latex-containing hydro-
philic colloid layer, said polyester film support having
coated on each side thereof a vinylidene chloride co-
polymer having a weight average molecular weight of
not more than 45,000, said vinylidene chloride a core/-
shell type latex, said core part containing at least one of
each type of repeating unit represented by the formulae
(I) and said shell part containing at least one of each
type of repeating unit represented by the formulae (I),
(11I) and (IV):

Cl (3]
(CHy=C -
Cl
Al an
(CHy=—C "=
COO0A?
A3 am
(CHy~C =
CN
" av)
(CH—C &
A5 aAS

wherein Al represents a hydrogen atom, a methyl group
or a halogen atom, A2 represents a substituted or unsub-
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4

stituted alkyl group or pheny! group, A3 represents a
hydrogen atom or a methyl group, A4 represents a hy-
drogen atom, a methyl group or a —CH2COOM group,
AS represents a hydrogen atom, a2 methyl group or a
—COOM group, Abrepresents a —COOM group or an
alkoxycarbonyl group, phenyl group or N-alkylcarbam-
oyl group which is substituted with a —COOM group,
and M represents a hydrogen atom or an alkali metal
atom.

DETAILED DESCRIPTION OF THE
INVENTION

The vinylidene chloride copolymer of the present
invention is a copolymer having a weight average mo-
lecular weight of not more than 45,000, preferably not
more than 40,000 but at least 3,000, and most desirably
not more than 35,000 but at least 6,000. The vinylidene
chloride copolymer is prepared by combining at least
one of each type of monomer component from which
the repeating units represented by the formulae (I1I)--
(IV) are derived from with vinylidene chloride. The
vinylidene chloride copolymer may also comprise re-
peating units derived from other monomer components.
The weight average molecular weight is that obtained
by calculation as polystyrene using the gel permeation
chromatography method.

No particular limitation is imposed upon the molecu-
lar weight distribution of the vinylidene chloride co-
polymer of the present invention, and polymers having
a mono-disperse molecular weight distribution, a wide
molecular weight distribution or a poly-dispérse molec-
ular weight distribution can be used.

The core part of the vinylidene copolymer latex of
the present invention preferably constitutes from 60 to
95 wt %, and most desirably for from 70 to 90 wt % of

" the whole of the latex particles, and the shell part pref-

erably accounts for from 5 to 40 wt %, and most desir-
ably for from 10 to 30 wt %, of the whole of the latex
particles.

The proportion (w) of repeating units represented by
formula (I) in the whole of the vinylidene chloride
copolymer core/shell latex particles is from 70 to 98.5
wt %, preferably from 85 to 97 wt %, and most desir-
ably from 88 to 94 wt %.

The proportion (x) of repeating units represented by
formula (II) contained in the whole of the latex particles
is from 1.0 to 20 wt %, preferably from 2 to 12 wt %,
and most desirably from 5 to 10 wt %.

The proportion (y) of repeating units represented by
formula (IIT) contained in the whole of the latex parti-
cles is from 0.1 to 5.0 wt %, preferably from 0.3 to 3.5
wt %, and most desirably from 0.5 to 2.5 wt %. The
proportion (z) of repeating units represented by formula
(IV) contained in the whole of the latex particles is from
0.05 to 3.0 wt %, preferably from 0.1 to 1.5 wt %, and
most desirably from 0.1 to 0.8 wt %.

All proportions (X), (Y) and (Z) of the repeating units
are based on the latex as a whole.

In formulae (II)-(IV), A’ is preferably a hydrogen
atom, a methyl group or a Cl or an F atom, and it is
most desirably a hydrogen atom or a methyl group. A2
preferably represents a substituted or unsubstituted
alkyl group having from 1 to 6 carbon atoms, and most
desirably A? represents an unsubstituted alkyl group
having from 1 to 4 carbon atoms. A3 represents a hydro-
gen atom or a methyl group. A4 preferably represents a
hydrogen atom, a methyl group or a —CH>COOH
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group, and most desirably it represents a hydrogen atom
or a methyl group. A’ preferably represents a hydrogen
atom. AS preferably represents a —COOH group or an
alkoxycarbonyl group or N-alkylcarbamoyl group
which is substituted with a —COOH group, and most
desirably A6 represents a —COOH group.

Examples of substituent groups for the substituted
alkyl phenyl group represented by A2, substituted alk-
oxy carbonyl group, phenyl group or N-alkylcarbamoyl
group represented by A6 include alkoxy group (which
may be further substituted), halogen atom, nitro group,
cyano group, alkyl group (in the case of a substituted
phenyl group), carboxamido group, carbamoyl group,
sulfonamido group, sulfamoyl group and suifo group.

Useful examples of monomers from which the repeat-
ing units of formulae (II)-(IV) are derived from are
indicated below, but the invention is not limited by
these examples.

CH,=CH 111
COOCH;
CHy=CH 112
COOC;Hs
CH;=CH CHj 13
COOC—CH
CH;
. CH3 14
/
CH3=(|'.'
COOCH;
CH3 115
CHy=C
COOCyH;s
CH; 11-6
CH,=C
COO(m=)C3H;
cl 117
7
CHy=C
COOCH;
CH3 18
/
CHy=¢
COOCFs;
CH3 11-9
CHy=C
COOCH;CH;0CH;
CHy=CH 11-10
COOCH,;CH;0CH3
c=cn I
CN
CH=C—CH; 112
CN
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6
-continued
CHy=CH V-1
oo
CH; v-2
CH;=C
éoon
CH CH V-3
COOH COOH
(Cis or trans)
CH,COOH V-4
CHy=C
CI:OOH
CH; V-5
CHy=C
CONHCH;CH,COOH
CH;=CH 1v-6
COOCH,CH,00CCH;CH,COOH
CH==CH V7
(':H3 (l:OOH

Additional useful examples of monomers from which.
the repeating units represented by formula (II) derived
from are indicated below:

n-Propy! acetate, isopropyl acrylate, n-butyl acrylate,
3-acryloylpropanesulfonic acid, acetoxyethyl acrylate,
phenyl acrylate, 2-methoxy acrylate, 2-ethoxy acrylate,
2-(methoxyethoxy)ethyl  acrylate, 2-methanesul-
fonamidoethyl acrylate, n-butyl methacrylate, tert-
butyl methacrylate, cyclohexyl methacrylate, 2-
hydroxyethyl methacrylate, 2-ethoxyethyl methacry-
late, dimethylethylamino methacrylate.

Other monomers which can be used to prepare the
core part of the vinylidene chloride copolymer of the
present invention include, for example, crotonic acid
esters, vinyl esters, maleic acid di-esters, fumaric acid
di-esters, itaconic acid di-esters, acrylamides, metha-
crylamides, vinyl ethers and styrenes.

Furthermore, monomers from which the repeating
units of formulae (IIT) and (I'V) are derived from may be
used to prepare the core part, and monomers from
which the repeating unit of formula (II) are derived
from may be used to prepare the shell part.

Actual examples of these monomers which can be
used to prepare the shell part of the vinylidene chloride
copolymer include crotonic acid esters, such as butyl
crotonate and hexyl crotonate for example, viny! esters
such as vinyl acetate, vinyl propionate, vinyl butyrate,
vinyl methoxyacetate and vinyl benzoate, maleic acid
di-esters such as diethyl maleate, dimethyl maleate and
dibutyl maleate, fumaric acid di-esters such as diethyl
fumarate, dimethyl fumarate and dibutyl fumarate, ita-
conic acid di-esters such as diethyl itaconate, dimethy!
itaconate and dibutyl itaconate, acrylamides such as
acrylamide, methylacrylamide, ethylacrylamide, iso-
propylacrylamide, n-butylacrylamide, hydroxyme-
thylacrylamiide, diacetoneacrylamide, acryloylmorpho-
line and acrylamido-2-methylpropanesulfonic acid, me-
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thacrylamides such as methylmethacrylamide, ethylme-
thacrylamide, n-butylmethacrylamide, tert-butylmetha-
crylamide, 2-methoxyethylmethacrylamide, dimethyl-
methacrylamide and diethylmethacrylamide, wvinyl
ethers such as methyl vinyl ether, butyl vinyl ether,
hexyl vinyl ether, methoxyethyl vinyl ether and dimeth-
ylaminoethy! vinyl ether, and styrenes such as styrene,
methylstyrene, dimethylstyrene, trimethylstyrene, eth-
ylstyrene, isopropylstyrene, butylstyrene, chlorometh-
ylstyrene, methoxystyrene, butoxystyrene, acetoxysty-
rene, chlorostyrene, dichlorostyrene, bromostyrene,
vinylbenzoic acid methyl ester, 2-methylstyrene, sty-
renesulfonic acid, vinylbenzoic acid and trime-
thylaminomethylstyrene.

Examples of other monomers which can be used to
prepare the shell part of the vinylidene chloride copoly-
mer include allyl compounds (for example allyl ace-
tate), vinyl ketones (for example methy! vinyl ketone),
vinyl heterocyclic compounds (for example vinylpyr-
rolidone), unsaturated nitrile compounds (for example
acrylonitrile and methacrylonitrile).

Furthermore, monomers which can be used to pre-
pare both shell and core parts and have groups with
bond either directly or via a hardening agent with the
binder, for example monomers which have an active
methylene group, a (poly)hydroxyphenyl group, a sul-
finic acid group, an amino group (which may be substi-
tuted with alkyl or phenyl groups), an active ester
group, an active halogen atom, an active vinyl group or
a precursor thereof, an epoxy group or an
ethyleneimino group may also be used to prepare the
vinylidene chloride copolymer of the present invention.

The vinylidene copolymers of the present invention
can be prepared using emulsion polymerization meth-
ods. Emulsion polymerization methods include known
techniques and methods of preparation based upon the
disclosure of, for example, U.S. Pat. Nos. 4,350,622,
4,401,788, 4,446,273 and 4,535,120, JP-A-61-108650,
JP-A-62-256871, JP-A-62-246913, JP-A-62-246912, JP-
A-57-139136, JP-A-61-236669, and JP-A-57-137109 can
be used. The present invention is realized by means of a
vinylidene chloride latex wherein a polymer having
excellent adhesion and shear stability is distributed in
the shell part and wherein a polymer which imparts
barrier properties is distributed in the core part, the
vinylidene chloride latex being prepared on the basis of
the above noted methods (for example, on the basis of
the method described in JP-A-62-256871).

The polymer (shell part) having excellent adhesion,
etc., of the present invention is obtained using at least
one of each type of monomer from which the repeating
units represented by each of formulae (I), (III) and (IV)
are derived from, and the polymer (core part) which
imparts barrier properties is obtained using at least one
of each type of monomer from which the repeating
units represented by each of formulae (I) and (II) are
derived from.

Any anionic, non-ionic, cationic, betaine or poly-
meric surfactant, or mixtures thereof, may be used as
the emulsifying agent for preparing the vinylidene chlo-
ride latex of the present invention, but the use of anionic
emulsifying agents is preferred. The use of a surfactant
containing at least one type of alkylbenzenesulfonate
from among the anionic emulsifying agents is especially
desirable, including, for example,
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CnH2n+1 - SO3Na

(where n is a positive integer, average value 11-16),

CrHant1 e SO3Ma

and C,H2,+1803Na or a mixture of

CaHang1 SO3Na

and CnHam+10803Na (n=10, 12, 14, 16 or 18).
Actual examples of the compounds of the present

invention are described below, but the compounds of

the present invention are not limited by these examples.

SYNTHESIS EXAMPLE 1
Preparation of Compound 1 of the Present Invention

Water (440 ml), 5 grams of sodium alkylbenzenesul-
fonate and 0.7 gram of sodium persulfate were intro-
duced into a pressure resistant glass reactor and, after
displacing the air with nitrogen, a monomer mixture
comprising 39 grams of vinylidene chloride and 4.5
grams of methyl methacrylate was introduced with
stirring at a temperature of 50° C. After confirming that
the reaction had been completed by a reduction in the
internal pressure, a monomer mixture comprising 351
grams of vinylidene chloride and 39 grams of methyl
methacrylate was introduced. After confirming that the
reaction had been completed by a reduction in the inter-
nal pressure, a solution obtained by dissolving 0.15 gram
of sodium persulfate and 0.075 gram of sodium sulfite in
25 ml of water was introduced into the reactor. Subse-
quently, a monomer mixture comprising 60 grams of
vinylidene chloride, 5 grams of acrylonitrile and 1.75
grams of methacrylic acid was introduced. After con-
firming that the reaction had been completed by a re-
duction in the internal pressure, a 10% aqueous sodium
alkylbenzenesulfonate solution was added to obtain the
desired latex.

The solid fraction concentration was 50.2%, the aver-
age particle size was 148 nm and the weight average
molecular weight was 23,600.

It was determined by elemental analysis and NMR
spectroscopy that compound 1 of the present invention
as prepared above had the structure indicated below.

(|:1 CHj CH3
‘(-CI—Iz?")-g—O—_:—('CHz?HWCHgCHm—CHZ(IZW
a COOCH; CN COOH
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SYNTHESIS EXAMPLE 2
Preparation of Compound 2 of the Present Invention
Water (200 ml), 0.80 gram of sodium hydrogen sulfite

10

SYNTHESIS EXAMPLE 3
Preparation of Compound 3 of the Present Invention
The desired latex was obtained by changing the emul-

and 4.8 gram of sodium alkylbenzenesulfonate (the alkyl 3 sifying agent in Synthesis Example 1 from sodium alkyl-
group was a mixture with alkyl groups which had 12 benzenesulfonate to sodium laurylsulfate. The solid
carbon atoms as the principal component) were stirred fraction concentration was 49.2%, the average particle
together after displacing the air with nitrogen, 216 size was 83 nm and the weight average molecular
grams of vinylidene chloride, 24 grams of methyl meth- 10 weight was 31,000.
acrylate and an aqueous solution of potassium persulfate Compound 3 of the present invention was determined
(1.9 grams/80 ml) from which the air had been dis- by elemental analysis and NMR to have the structure
placed by nitrogen, were added dropwise in a closed  indicated below.
system over a period of 12 hours at 55° C. with stirring.
After the dropwise addition, the mixture was stirred for 15 al CH; CH;
an additional period of 3 hours at 55° C. and then 40 | i H
more grams of vinylidene chloride, 3 grams of acryloni- "'CHz? Y55 ¢ CHZ(‘:H g CHCHITH- CHaCgs
trile, 1.5 grams of methacrylic acid and an aqueous Cl COOCH; CN COOH
solution of potassium persulfate (0.6 gram/20 ml) were
added dropwise over a period of 4 hours at 55° C. After 20
the dropwise feeding had been completed, the mixture SYNTHESIS EXAMPLE 4
was stirred for 3 hours at 55° C. and then the unreacted Compounds 4-20 of the present invention were pre-
monomer was removed by bubbling nitrogen through pared on the basis of Synthesis Examples 1 and 2 having
the mixture to obtain the desired latex compound. the structure as indicated in the general formula and
The solid fraction concentration was 49.8%, the aver- ” Table below.
age particle size was 76 nm and the weight average
molecular weight was 36,200. Compound 2 of the pres- a
ent invention was determined by elemental analysis and |
NMR to have the structure indicated below. -(-CHZ?HW Iyt IG€1Vyy
30 Cl
_ ?] ?H:, CH3
'!‘CHz?WCHZ‘fHWCHZ‘fH‘)H‘CHZ?‘)Es—
Cl COOCH3 CN COOH
Based on Weight
Compound Other example Solid Average average
of the monomer of Emulsifying  w/x/y/z fraction particle molecular
invention II i1 v components synthesis  ageht used (wt %) concentration size weight
4 14 M2 IV-1 — 1 Dy 90.1/8.8/ 50.6 132 32100
0.9/0.2
5 4 M2 1v2 - 2 Dy 89.8/8.8/ 48.8 110 40700
1.1/0.3
6 4 M1 IVe] — 1 D 91.5/6.8/ 49.2 128 21000
1.2/0.5
7 -1 M1 Iva -_ 2 D, 90.3/8.6/ 51.1 105 38500
0.8/0.3
8 i1/ M1 Iva2 - 1 D) 89.7/8.4/ 45.5 88 22200
114 1.5/04
(173)
9 4 L1 V-l — 2 D; 85.0/8.9/ 49.7 128 18000
V-2 1.8/0.3
(2! )
10 14 HI1  IV2 — 1 D; 90.0/8.7/ 49.6 139 21400
0.9/0.4
1l 14 U1 IV - 2 D;-D3  90.2/8.4/ 48.8 97 27600
(%)) 1.0/0.4
12 4 I Iv4 - 1 Dy 90.5/8.2/ 38.8 155 33900
1.1/0.2
13 n4 O 1va3 — 1 Dy 90.3/7.6/ 426 146 41000
1.4/0.7
14 II-4 1111 V-6 — 1 D3 91.3/6.4/ 432 101 31600
1.3/1.0
15 4 M2 V2 cpe=cechy 2 D, 90.1/7.2/ 472 83 15800
1.1/0.5/
COOCH—CH3 0.5
\/
¢}
16 2 m-1 Iva2 - 2 Ds 89.8/7.6/ 45.8 7 34100
1.1/1.5
17 15 HI1  IV2 — 2 Ds 89.9/7.3/ 43.6 78 24200

2.5/0.3
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-continued
Based on Weight
Compound Other example Solid Average average
of the monomer of Emulsifying  w/x/y/z fraction particle molecular
invention Il 111 v components synthesis  agent used  {(wt %) concentration size weight
18 H-3 -1 Iv-2 — 1 Dy 80.1/7.1/ 382 115 33900
1.7/0.5
19 11-6  11-1 V2 — 2 Dy ~ 90.7/6.9/ 39.6 82 44000
1.8/0.6
20 I1-9 11 -2 —_ 2 Dg 91.0/6.0/ 40.3 85 8900
1.072.0

In the Table above:

Dy: Sodium alkylbenzenesulfonate
Dy Sodium laurylsulfonate

Djy: CpHjp, 180:Na

Dy: ColHyg o= O(CH2CH, 095t CH, 977 SO3Na

Ds: CoHyg / \ O(CH2CH>O917H  (Where 1 is from 10 to 50)

CH:
De: CreHaz= @T—CHZCOOG

CH3
CH;

Dy C;,Hg;CONHCH;CH;CH;"'@N"T}h ce

CH;:
Dg: Clgl»lzgs"t'CH:?I—I'}*S-;;—‘-‘(—CI—IZCIH'?'QT’H

CN COOH

35

SYNTHESIS EXAMPLE §

Comparative compounds 101-103 were prepared
with half the amount of potassium persulfate as em-

ployed in Synthesis Examples 1 and 2. 40

Comparative Compound 101

Cl
| 45
-{‘CHz?'}’gU‘T(“MMA-)mMAm—
Cl
MMA.: methyl methacrylate
MA: methyl acrylate s
0

The solid fraction concentration was 48.9%, the aver-
age particle size was 89 nm and the weight average
molecular weight was 79,600,

. 35

Comparative Compound 102

Cl

]
 CHICTSOTE MATTRtMAA T
Cl

MAA: methacrylic acid
MA: methyl acrylate

65
The solid fraction concentration was 45.5%, the aver-
age particle size was 78 nm and the weight average
molecular weight was 58,800.

Comparative Compound 103

Cl

|
'("CHz?"}“'gm("MMA‘)‘W
Cl

MMA: methyl methacrylate

The solid fraction concentration was 48.39%, the aver-
age particle size was 83 nm and the weight average
molecular weight was 84,000.

SYNTHESIS EXAMPLE 6
Preparation of Comparative Compound 104

Water (200 ml), 2.8 grams of sodium alkylbenzenesul-
fonate and 0.75 grams of potassium persulfate were
introduced into a closed system. The air was displaced
by nitrogen, and a monomer mixture comprising 270
grams of vinylidene chioride, 25 grams of methyl meth-
acrylate, 3.0 grams of acrylonitrile, 1.5 grams of IV-2
and an aqueous solution of sodium hydrogen sulfite
(0.65 gram/100 ml) from which the air had been dis-
placed by nitrogen, was added dropwise over a period
of 16 hours at 50° C. with stirring. After the drip feed
had been completed the mixture was stirred for 2 hours
at 50° C., the unreacted monomer was removed by
bubbling nitrogen through the mixture, and then an
additional 2.0 grams of sodium alkylbenzenesulfonate
was added to obtain the desired latex.

The solid fraction concentration was 50.8%, the aver-
age particle size was 87 nm and the weight average
molecular weight was 68,400. Comparative Compound
104 was determined by elemental analysis and WMR to
have the structure indicated below.
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(I:] CH3 CH;3
 CHCH35~+ CHACHIgs CHaC It CHi o~
Cl COOCH; CN COOH

The generally known coating methods, for example
dip coating, air knife coating, curtain coating, roller
coating, wire bar coating and gravure coating, or the
extrusion coating method in which a hopper is used as
disclosed in U.S. Pat. No. 2,681,294, for example, can be
used for coating the polyester support with a vinylidene
chloride copolymer latex of the present invention.

Compounds well known in the industry as hardening
agents can be included in the vinylidene chloride co-
polymer coating liquids of the present invention. For
example, use can be made of the triazine based com-

pounds disclosed, for example, in U.S. Pat. Nos.
3 325,287, 3,288,775 and 3,549,377, and Belgium Patent
6,602,226, the dialdehyde based compounds disclosed,
for example, in U.S. Pat. Nos. 3,291,624 and 3,232,764,
French Patent 1,543,694 and British Patent 1,270,578,
the epoxy based compounds disclosed, for example, in
U.S. Pat. No. 3,091,537 and JP-B-49-26580, the vinyl
based compounds disclosed in U.S. Pat. No. 3,642,486,
the aziridine based compounds disclosed in U.S. Pat.
No. 3,392,024, the ethyleneimine based compounds
disclosed, for example, in U.S. Pat. No. 3,549,378, and
methylol based compounds.

The nse of triazine based compounds and dialdehyde
compounds, and epoxy based compounds from among
these hardening agents is preferred.

The addition amount of the hardening agent is from
0.001 to 30 grams per liter of vinylidene chloride co-
polymer coating liquid.

The thickness of the coated vinylidene chloride co-
. polyf¥ét layer of the present invention is preferably
greater than that required to suppress the expansion of
the base by the uptake of water during development
processing operations. However, if the vinylidene chlo-
ride copolymer layer is too thick, it will have an adverse
effect on the adhesion of the silver halide emulsion
layer.

In view of the above considerations, the thickness of
the vinylidene chloride copolymer layer is at least 0.3
pm but not more than 5 pm, and preferably at least 0.5
pm but not more than 2.0 pm. The thickness of the films
according to the present invention is defined as in a dry
state.

Tf%"fmlyester support of the present invention is a
polyester prepared from an aromatic dibasic acid and a
glycol as the principal components. Typical dibasic
acids include terephthalic acid, isophthalic acid, p-8-
oxyethoxybenzoic acid, diphenylsulfone di-carboxylic
acid, diphenoxyethane dicarboxylic acid, adipic acid,
sebd&) acid, azelaic acid, 5-sodium sulfo-isophthalic
acid, diphenylene dicarboxylic acid, and 2,6-naphtha-
lene dicarboxylic acid. Typical glycols include ethylene
glycol, propylene glycol, butanediol, neopentylene gly-
col, l,4-cyclohexanediol, 1,4-cyclohexanedimethanol,
1,4-bisoxyethoxybenzene, bis-phenol A, diethylene gly-
col and polyethylene glycol.

Poly(ethylene terephthalate) is the most desirable of
the #8¥Ve described polyesters with respect to commer-
cial availability.

No particular limitation is imposed upon the thick-
ness of the polyester support, but a thickness of from
about 12-500 um, and preferably from about 40-200

—

0

[

5

35

40

45

50

55

60

65

14

pm, is useful with respect to ease of handling and gen-
eral applicability. The biaxially extended crystallized
polyesters are preferred from with respect to stability
and strength, for example. A layer which adheres to the
above described polymer layer and the emulsion layer
can be established as an subbing layer in order to im-
prove the strength of adhesion between the polymer
layer and the emulsion layer (JP-A-51-114120 and
50-131516). Furthermore, the surface of the vinilidene
chloride-containing copolymer layer may be subjected
to a preliminary corona discharge treatment, ultraviolet
irradiation treatment or a flame treatment, for example,
in order to further improve the adhesion properties.

The hydrophilic colloid layers of the photosensitive
material of the present invention are silver halide emul-
sion layers, backing layers, protective layers and inter-
mediate layers, for example, and a hydrophilic colloid is
contained in these layers. Gelatin is the most desirable
hydrophilic colloid. Any of the gelatins, such as lime
treated gelatin, acid treated gelatin, enzyme treated
gelatin and modified gelatin, for example, which are
generally used in the industry can be used, but lime
treated gelatin and acid treated gelatin are preferred.

Furthermore, use can be made of proteins such as
colloidal albumin and casein, cellulose compounds such
as carboxymethylcellulose and hydroxyethylcellulose,
sugar derivatives such as starch derivatives, sodium
alginate and agar, and synthetic hydrophilic colioids
such as poly(vinyl alcohol), poly(N-vinylpyrrolidone)
poly(acrylic acid) copolymers, polyacrylamide and
derivatives and partial hydrolyzates thereof as well.a
gelatin. Mixtures of two or more of these colloids can be
used, as required.

. A polymer latex is contained in at least one hydro-
philic colloid layer of the present invention. The pre-
ferred polymer latexes are aqueous dispersions of water
insoluble polymers having a molecular weight of 1,000
to 1,000,000 preferably 50,000 to 500,000 and an aver-
age particle size of from 20 mu to 700 my, and the
amount used, in terms of the dry weight ratio with the
amount of gelatin used as a binder, is from 0.01 to 1.0,
and preferably from 0.1 to 0.8 (JP-A-51-130217).

Preferred examples of polymer latexes are indicated
below.

~CH;—CH¥; Polymer 1
|

COOCHo

.(.CHz_cl;H.); Polymer 2

COOC3H;

~CH;—CHY; Polyr_ner 3
|

COOC;Hs
CHj

<CH;—C¥;
COOC4Hy

Polymer 4

CH;

O,

(I:OOCH2CH—CH2
(o]

Polymer 5
+ CHy=CHyt CHy—
COOC4Hy
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CH;j Polymer 6
ot CHy== CHejmfe CHy==C5;,
COOCHy  COOCHCH~CH,
OH

The polymer latex which the present invention is
included in at least one hydrophilic colloid layer. For
example, the polymer latex may be contained in a silver
halide emulsion layer, a backing layer, a protective
layer or an intermediate layer.

The present invention is especially effective for pre-
paring an ultra-high contrast sensitive material contain-
ing a hydrazine derivative.

Hydrazine derivative containing ultra-high contrast
sensitive materials and methods of image formation
employing these materials are disclosed, for example, in
U.S. Pat. Nos. 4,224,401, 4,168,977, 4,166,742, 4,241,164
and 4,272,606, JP-A-60-83028, JP-A-60-218642, JP-A-
60-258537 and JP-A-61-223738.

When a hydrazine derivative is used in the photo-
graphic material of the present invention, the hydrazine
derivative is added in an amount of 1 X 10-6to0 35X 10-2
mol/mol-Ag, preferably 1x10-3to 2X10—2 mol/mol-

tCSH‘ ]‘G
y .
V4 NHCO(CHZ)ZCONH-—Q——NHNI—ICHO
N
\N g
H

s NHCOCH;CI—!;-——@-— NHNHCHO(Q-3)
N

\

HS—<

T=-CsH; 1—®—OC117CONII

CeH13NHCONH o

10

15

—0. CH CONH

16

Ag into any layer over the support at silver halide emul-
sion side, such as silver halide emuision layer, interme-
diate layer, protective layer, etc., preferably silver hal-
ide layer. The hydrazine derivative is preferably a com-
pound represented by the general formula (Q) indicated
below.

A= N N—B" Q

|l
X Y

In the formula Q, A" represents an aliphatic group or
an aromatic group and B" represents a formyl group, an
acyl group, an alkyl or aryl sulfonyl group, an alkyl or
aryl sulfinyl group, a carbamoyl group, an alkoxy or
aryloxy carbonyl group, a sulfinamoyl group, an alkox-
ysulfonyl group, a thioacyl group, a thiocarbamoyl
group, a sulfanyl group or a heterocyclic group, and X
and Y are either both are hydrogen atoms, or one of X
and Y is a hydrogen atom and the other is a substituted
or unsubstituted alkylsulfonyl group or a substituted or
unsubstituted arylsulfonyl group or a substituted or
unsubstituted acyl group.

Useful examples of the hydrazine derivative repre-
sented by formula (Q) are indicated below.

CsHip

e NHNHCHO
C2H< )

tCsHyy

tCsH; J“OOCHCNH—Q- NHNHSO?I—IW / \‘
CN e

CzH 3

/

t=CsH1) o N]IICN} —~ e WIHNHCHO

yor NHNHCHO
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Q-7
(t)CsHy) OCHCONH
ézH s NHCONH NHNHCHO
CsHypi(t)
t—CsHyy

t-C5H11OO(CH;);NHCONH—QNHNHCHO(Q-S)

Moreover, the present invention is effective when the
photosensitive material contains a tetrazolium com-
pound and is subjected to high contrast processing using
PQ type or MQ type developers which contain compar-
atively high concentrations of sulfite in which PQ type
developers comprises developing agents of pyrazolone
and hydroquinone, and MQ type comprises agents of
methol and hydroquinone. Methods of image formation
using tetrazolium compounds are disclosed, for exam-
ple, in JP-A-52-18317, JP-A-53-17719 and JP-A-53-
17720.

The silver halide emulsion for use in the photosensi-
tive material of the present invention are generally pre-
pared by mixing a solution of a water soluble silver salt
(for example silver nitrate) and a solution of a water
soluble halogen salt (for example potassium bromide) in
the presence of a water soluble polymer solution such as
a gelatin solution.

Silver chlaride, silver bromide, silver chlorobromide,
silver iodobromide and silver chloroiodobromide can
all be used as the silver halide, and no particular limita-
tion is-imposed on the form of the grains or the grain
size distribution.

The silver halide emulsion layer can contain photo-
sensitive silver halide, chemical sensitizers, spectral
sensitizers, anti-foggants, hydrophilic colloids (espe-
cially gelatin), hardening agents such as gelatin harden-
ing agents, surfactants for improving the physical prop-
erties of the film, and thickeners, for example. Refer-
ence can be made to the disclosures of Research Disclo-
sure, Vol. 176, Item 17643 (December 1978), and in
JP-A-52-108130, JP-A-52-114328, JP-A-52-121321, JP-
A-53-3217 and JP-A-53-44025 in connection with these
materials.

The surface protective layer has a thickness of from
0.3 to 3 pm, and preferably from 0.5 to 1.5 um and
contains a hydrophilic binder such as gelatin. The sur-
face protective layer may contain matting agents such
as fine particles of poly(methyl methacrylate), colloidal
silica and, as required thickeners such as poly(potassium
styrenesulfonate), gelatin hardening agents, surfactants,
slip agents and UV absorbers, for example.

Examples of useful gelatin hardening agents include
chrome salts, aldehydes (for example formaldehyde and
glutaraldehyde), N-methylol compounds (for example
dimethylolurea), active vinyl compounds (for example,
1,3,5-triacryloyl-hexahydro-s-triazine, bis(vinylsul-
fony)methyl ether, N,N,-methylenebis-[B-(vinylsul-
fonyl)propionamide]), active halogen compounds (for
example, 2,4-dichloro-6-hydroxy-s-triazine), mucohalo-
gen acids (for example, mucochloric acid), N-car-
bamoylpyridinium salts (for example, (1-mor-
pholinocarbonyl-3-pyridinio)methanesulfonate) and
haloamidinium salts (for example, 1-(1-chloro-1-
pyridinomethylene)pyrrolidinium 2-naphthalenesulfon-
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ate), and these compounds can be used individually or
in combination. From among the above described com-
pounds, the use of the active vinyl compounds disclosed
in JP-A-53-41220, JP-A-53-57257, JP-A-59-162546 and
JP-A-60-80846, and the active halogen compounds dis-
closed in U.S. Pat. No. 3,325,287 are preferred.

The backing layer is a non-photosensitive layer con-
taining a hydrophilic colloid such as gelatin as a binder.
The backing layer may have a single layer structure or
a multi-layer structure including intermediate and pro-
tective layers, for example.

The thickness of the backing layer is from 0.1 to 10
pm, and as in the silver halide emulsion and surface
protective layers the backing layer may contain gelatin
hardening agents, surfactants, matting agents, colloidal
silica, slip agents, UV absorbers, dyes and thickeners,
for example. :

The present invention can be applied to a variety of
photographi¢ materials which have hydrophilic colloid
layers, and generally is useful with photographic mate-
rials employing silver halide as the photosensitive com-
ponent including, for example, photosensitive materials
for printing purposes, photosensitive materials for
X-ray purposes, general negative photosensitive materi-
als, general reversal photosensitive materials, general
positive photosensitive materials and direct positive
photosensitive materials. The effect of the present in-
vention is especially pronounced when used in a photo-
sensitive material for printing purposes.

No particular limitation is imposed on the methods of
exposing and developing the photosensitive materials of
the present invention, and reference can be made to the
disclosures of, for example, JP-A-52-108130, JP-A-52-
114328 and JP-A-52-121321, and the above noted Re-
search Disclosure in this connection.

In accordance with a preferred embodiment of the
present invention, a silver halide photosensitive mate-
rial having excellent dimensional stability with respect
to environmental fluctuations and excellent dimensional
stability with respect to processing is obtained by ar-
ranging a hydrophilic colloid containing a polymer
latex on at least one side of a polyester support, while
covering both sides of the support with a vinylidene
chloride copolymer comprising a core/shell type latex
having an average molecular weight of not more than
45,000.

Furthermore, in accordance with a second preferred
embodiment of the present invention, a silver halide
photosensitive material having excellent adhesion be-
tween the vinylidene chloride copolymer layer and the
support and especially between the vinylidene chloride
copolymer layer and the adjoining binder layer, is ob-
tained by including repeating unit derived from a mono-
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mer having functional groups-which bond either di-
rectly or via a film hardening agent with the binder in
the vinylidene chloride copolymer.
The invention is described in detail below by means
of illustrative examples, but the invention is not limited
by these examples.

EXAMPLE 1
The under-layer 1 and the under-layer 2 indicated

below were both coated in order from the support onto 10

each side of a biaxially extended poly(ethylene tere-
phthalate) support of thickness 100 pm to prepare un-

20

-continued

(1) Under-layer 1 Formulation

coated weight of 80
mg/m?

Added to make a total
of 100 parts by weight

particle size 2.5 pm)

Distilled water

After adjusting to pH 6 by adding 10% KOH, the
coating liquid was coated onto the support to provide a
dry film thickness as indicated in Table 1 and dried for
2 minutes at 185° C.

(2) Under-layer 2 Formulation

Gelatin
Methy] cellulose

Ho—-[ﬁ—(CHm—gl:——NH(CHZ)Z—1;J-(CHZ)2—NH]4-— HCl

¢}

C12H250(CH2CH,0)10H

Distilled water

1 part by weight
0.05 part by weight

0.02 part by weight
CHy

ICHOH

CH,Cl

0.03 part by weight
98.9 parts by weight

dercoated supports 1011-110.

(1) Under-layer 1 Formulation

Vinylidene chloride latex (of

the type indicated in Table 1)
2,4-Dichloro-6-hydroxy-s-triazine,
sodium salt

Fine polystyrene particles (average

15 parts by weight
0.15 part by weight

Added to provide a

30

35

This coating liquid was coated to provide a dry film
thickness of 0.1 pm and dried for 2 minutes at 170° C. to
provide an undercoated support.

The backing layer 1 (electrically conductive layer)
and the protective layer 2 were coated in order from the
support onto a first side of the undercoated support.
The silver halide emulsion layer 1, the silver halide
layer 2, the protective layer 2 and the protective layer 3
were-coated in order from the support onto the second
side of the support to provide samples 101-110.

(1) Backing Layer 1 Formulation (Electrically Conductive

Laver)
Sn0,/Sb (9/1 by weight, average 300 mg/m?
particle size 0.25 pm)
Gelatin 170 mg/m?
Compound 1 7 mg/m?

(o]

il

C

\
NH

S
Sodium dodecylbenzenesulfonate 10 mg/m?
Sodium dihexyl-a-sulfosuccinate 40 mg/m?
poly(styrenesulfonic acid), 9 mg/m?
sodium salt
(2) Protective Layer 2 Formulation
Gelatin 2.9 mg/m?
Compound 2 300 mg/m?
CH3y=~C—C CH oo Coee CH 3

Cz=Q0 HO=C N

~ N/ e N -~

9,

SO3K

£ e

SO1K
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-continued
Compound 3
HOOC CH—CH=CH—CH—CH COOH
4
4 A\
N ~ N
~n " o HO N~
SO3K SO3K
Compound 4

HsCzOOC—//C— C=CH—CH=CH—C—C—COOC,H5

N C=0 HO—C N
~ N/ ~ N P
SO3K S03K

Compound 1

Sodium dodecylbenzenesulfonate
Sodium dihexyl-a-sulfosuccinate
1,3-Divinylsulfonyi-2-propanol
Ethyl acrylate latex (average
particle size 0.05 pm)

Potassium perﬂuorooctaneéulfonate
Finely powdered silicon dioxide
powder (average particle size 3.5 um,
pore diameter 170 A, surface area
300 m2/gram)

(3) Silver Halide Emulsion

Layer 1 Formulation

50

50

70
15
150

500
10

35

mg/m2

mg/m?

mg/m?
mg/m?
mg/m2
mg/m?

mg/m?
mg/m?

mg/m?

Liquid I: Water 300 ml, Gelatin 9 grams
Liquid II: AgNOj; 100 grams, Water 400 m!
Liquid III: NaCl 37 grams, (NH4);RhCI 1.1 mg, Water

400 m!

Liquids IT and III were added at the same time and at
a fixed rate to liquid I, the temperature of which was
maintained at 45° C. After removing the soluble salts
using a the normal method well known in the industry,
gelatin was added to the emulsion and 6-methyl-4-
hydroxy-1,3,3a,7-tetra-azaindene was added as a stabi-

45

lizer. This emulsion was a mono-disperse emulsion of 50

average grain size 0.20 um, and the gelatin content was
60 grams per kg of emulsion recovered.

The compounds indicated below were added to the
emulsion thus obtained.

55

Compound 5 6 X 10~3 mol/mol - Ag
Compound 6 60 mg/m?
Compound 7 9 mg/m?
Compound 1 10 mg/m?
Poly(styrenesulfonic acid), sodium salt 50 mg/m?
N-Oieoyl-N-methyltaurine, sodium salt 40 mg/m?
1,2-Bis(vinylsulfonylacetamido)ethane 70 mg/m?
1-Phenyl-5-mercaptotetrazole 3 mg/m?
Ethyl acrylate latex (average 0.46 g/m?

particle size 0.05 pm)

The coating liquid thus obtained was coated to pro-
vide a coated silver weight of 2.0 g/m2.

Compound 5

(t)CsHiy

It
O(CH;)3NHCNH NHNHCHO

(MCsHp
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Compound 6 CoHs
W’""ﬂ%
CaHsO CH (: ) N
Vi et
o CH,CH7803Na
CHj
503K
Compound 7
/ Vg X \
CH3COMNH o N (CH2)2COO(CH3)400C(CH32);—N = NHCOCH 3
i, == 2C19
(4) Silver Halide Emulsion Laver 2 Formulation
Liguid 1: Water 300 ml, Gelatin 9 grams
Liquid I AgNO3 100 grams, Water 400 ml
Liquid % NaCl 37 grams, (NH4)3RhC] 2.2 mg,
Water 400 m]
-continued
O
Il
) o 30 NaO3$ C 503Na

An emulsion was prepared by adding liquids IT and ‘
II1 at the same time to liquid I using the same procedure CHy /CH3
as for the emulsion of formulation (3). This emulsion N N
was a mono-disperse emulsion of average grain size 0.20 N

per ge g CH; CH;

pm. .
The compounds and emulsified dispersion of a hydra-

zine derivative indicated below were added to the emul-
sion obtained.

Emulsified dispersion of hydrazine 5 x 103 mol/mol - Ag

derivative (as Compound 5)
Compound 6 60 mg/m?
Compound 7 9 mg/m?
Compound ! 10 mg/m?
Poly(styrenesulfonic acid), sodium salt 50 mg/m?
N-Oleoyl-N-methyltaurine, sodium salt 40 mg/m?
1,2-Bis(vinylsulfonylacetamido)ethane 80 mg/m?
}-Phenyl-5-mercaptotetrazole 3 mg/m?
Ethyl acrylate latex (average 0.40 g/m?

particle size 0.05 um)

The coating liquid thus obtained was coated in to
provide a coated silver weight of 1.3 g/m?.

(5) Protective Layer 2 Formulation_*

Gelatin 1.0 g/m?
a-Lipoic acid 10 mg/m?
Sodium dodecylbenzenesulfonate 5 mg/m?
Compound 6 40 mg/m2
Compound 8 20 mg/m?
Poly(styrenesulfonic acid), sodium salt 10 mg/m?
1-Phenyl-5-mercaptotetrazole 5 mg/m?
Compound 9 20 mg/m?
Ethyl acrylate latex (average particle size 0.05 pm) 200 mg/m?
Compound 8

CH

COONa

Compound 9
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(6) Protective Layer 3 Formulation

Gelatin 1.0 g/m?
Finely powdered silicon dioxide particles (average 50 mg/m?
particle size 3.5 um, pore diameter 25 A, surface area 700

m*/gram)

Liquid paraffin (gelatin dispersion) 43 mg/m?
Sodium dodecylbenzenesulfonate 20 mg/m?
Potassium perfluorooctanesulfonate 10 mg/m?
N-Perfluorooctanesulfonyl-N-propyl- 3 mg/m?
glycine, potassium salt

Poly(styrenesulfonic acid), sodium salt 2 mg/m?
Sodium salt of the sulfate ester of poly-(degree of 20 mg/m?
polymerization 5)-oxy-ethylene nonyl phenyl ether :

Colloidal silica (particle size 15 mp) 20 mg/m?

Method for the Preparation of an Emulsified Dispersion
of a Hydrazine Derivative used in the silver halide
emulsion layer 2

Liquid |

Compound 5 3.0 grams
Compound 10 1.5 grams
Poly(N-tert-butylacrylamide) 6.0 grams
Ethyl acetate 30 ml
Sodium dodecylbenzenesulfonate (72% 0.12 gram
methano! solution)

Water 0.12 ml

A uniform solution of Liquid I was prepared by heat-
ing to 65° C.

Liguid 11

Gelatin
Compound 1

12 grams
0.02 gram
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Liquid 11

Water 108 ml

A uniform solution of Liquid II was prepared by
heating to 65° C.

Liquid I and liquid II were mixed together and stirred
at high speed in a homogenizer (made by Nippon Seiki
Seisakujo) to obtain a fine particle emulsified dispersion
was obtained. The ethyl acetate was removed from this
emulsion by heating under reduced pressure distillation,
after which water was added to make a total of 250
grams. The residual ethy! acetate content was 0.2%.

NHCOCHO
C3yHs
T=C4Hg~COCHCONH 1CsHy)
o=c” N\c=o a
czuso—c': rlq—cm
b

The samples thus obtained were stored for 2 weeks at
25° C., 60% RH and were then evaluated in terms of the
change in dimension during processing, dry adhesion
properties and wet adhesion properties as described
below.

Method of Evaluating the Change in Dimension During
Processing

Two holes of diameter 8 mm were made with a spac-
" ing of 200 mm in the sample and, after storage at 25° C.,
30% RH, the distance between the two holes was mea-
sured precisely using a pin gauge of 1/1000 mm accu-
racy. The length of the first measurement was taken to
be X mm. Next, the sample was developed, fixed,
washed with water for 20 seconds at 25° C. and dried
for about 1 minutes in an automatic processor. The
dimension was again measured 5 minutes after the com-
pletion of processing. The length of the second mea-
surement was taken to be Y mm. The fractional change
in dimension (%) on processing is reported herein as
[(Y —X)/200} % 100.

It is recognized in the industry that a fractional
change in dimension within £0.01% is acceptable in
practice.

The development and fixing processing were each
carried out for 20 seconds at-38° C. in an FG-660 auto-
matic processor made by the Fuji Photographic Film
Co. using GR-D1 developer and GR-F1 fixer made by
the same company. The drying temperature was 45° C.

Method of Evaluating Adhesion

Seven longitudinal and transverse cuts were made
with a razor in the surface of a sample which had been
equilibrated for 3 days at 25° C. and 55% RH to form a

tCsHyy
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pattern of 36 squares. Sticky tape (Nitto Tape, made by
Nitto Denki Kogyo Co,) was then adhered over the
surface of the sample and pulled off rapidly in a direc-
tion of 180°. Using the above procedure, those samples
wherein the unpeeled part was 95% or more of the total
surface area were classified as being of grade A, those
samples wherein the remaining part was 90% or more
but less than 95% were classified as being of grade B,
those samples wherein the remaining part was 60% or
more but less than 90% were classified as being of grade
C, and those samples wherein the remaining part was
less than 60% were classified as being of grade D. An
adhesive strength of practical value and satisfactory for
durability is that classified as being grade A.

Compound 10

Method of Evaluating Adhesion When Wet

Scratches in the form of a cross were made using a
pencil on the emulsion surface of the film in the process-
ing bath during each of the stages of development, fix-
ing and water washing. The crosses were then rubbed
five times with the tip of a finger with about the same
degree of applied pressure, and thé strength of adhesion
was assessed by the maximum width off peeling.

For samples where there was no peeling of the emul-
sion layer beyond the cut, the material was classified as
being of grade A. For samples where the maximum
width of peeling was within 2 mm, the material was
classified as being of grade B. For samples where the
maximum width of peeling was within 5 mm, the mate-
rial was classified as being of grade C. All other samples
were classified as being of grade D. A strength of adhe-
sion sufficiently durable in practice for a photographic
sensitive material is that classified as grade A among the
four levels of assessment indicated above.

Moreover, the development processing was carried
out under the conditions indicated below.

Development GR-D1
(made by Fuji Photographic Film Co.)

38° C., 20 seconds

Fix GR-F1 38° C., 20 seconds
(made by Fuji Photographic Film Co.)
Water Wash 25" C., 20 seconds

The results of these evaluations are shown in Table 1
below. It is clearly seen that the samples of the present
invention provide remarkably superior dry adhesion
properties.

TABLE 1
Thickness of
First Under- Change in  Adhesion Adhesion
Layer (um) Dimensions When When
Sample Number  Vinylidene Chloride Latex (%) on Processing Dry Wet
101 (Invention) Prep. Compound 1 0.3 0.010 A A
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TABLE 1-continued
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Thickness of

First Under- Change in  Adhesion  Adhesion
Layer (pm) Dimensions When When
Sample Number  Vinylidene Chloride Latex (%) on Processing Dry Wet
102 (Invention) As Above 0.4 0.00% A A
103 (Invention) As Above 0.5 0.009 A A
104 (Invention) As Above 0.7 0.007 A A
105 (Invention) As Above 0.9 0.006 A A
106 (Invention) Prep. Compound 2 0.9 0.007 A A
107 (Invention) Prep. Compound 3 0.9 0.006 A A
108 Comparative Compound 101 0.9 0.007 D A
109 Comparative Compound 102 0.9 0.006 C A
110 Comparative Compound 103 0.9 0.006 D A

EXAMPLE 2

Undercoated supports 201-210 were prepared in the
same way as in example 1 except that the type of vinyli-
dene chloride latex used in the first under-layer was
changed as shown in Table 2 below.

A silver halide emulsion layer and a protective layer
1 were coated in order from a first side of the support of
the undercoated supports 201-210, and a backing layer
and the protective layer 2 were coated in order the
second side of the support to prepare samples 201-210.

Liquid I Water 300 ml, gelatin 9 grams
Liguid II: AgNO3 100 grams, water 400 ml
Liquid II: NaCl 37 grams, (NH4)3RhCogq 0.6 gram, water 400

m}

Liquids IT and III were added at the same time and at
a fixed rate to liquid I which was maintained at 40° C.
After removing the soluble salts using a flocculation
method well known in the industry, gelatin was added
to the emulsion and 6-methyl-4-hydroxy-1,3 3a, 7-tetra-
azaindene and 4-hydroxy-5,6-trimethylene-1,3,3a,7-tet-
ra-azaindene were added as stabilizers. The resulting
emulsion was a mono-disperse emulsion of average
grain size 0.15 pum, and the gelatin content was 60 grams
per kg of emulsion recovered.

20

30

S H
: N
@ Yol O
HO:S N ‘
NO;

The compounds indicated below were added to the

emulsion thus obtained.

5 mg/m?
N==N SO3Na
NaQOC
l = OH
SO3Na
Poly(styrenesulfonic acid), sodium salt 10 mg/m2
1,2-Bis(vinylsulfonylacetamido)ethane 100 mg/m?
Ethyl acrylate latex (average particle 500 mg/m?
size 0.1 um)
0.3 mg/m2

The coating liquid obtained in this way was coated as
to provide a coated silver weight of 3 g/m?

(2) Protective Laver 1 Formulation

NaOOC-,——S

N=N

@

TNz N e Q == S03Na

== OH

SO3Na

Sodium dodecylbenzenesulfonate
Sodium dihexyl-a-sulfosuccinate
N-Perfluorooctanesulfonyl-IN-propyl-

glycine, potassium salt

Poly(styrenesulfonic acid), sodium salt
Ethyl acrylate latex (average particle

size 0.1 pm)
Colloidal silica
Lipoic acid

5 mg/m2

25
10

mg/m?
mg/m?
mg/m?

mg/m?
200 mg/m?
350 mg/m?
mg/m
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-continued
(3) Backing Layer Formulation
Gelatin 2 g/m?
2
C2H500C CH———CH===CH CHOOC;H; 30 mg/m

/

V4
A
NNQO

@@

SOsK SO3K
HiC T CH ” CH; 180 mg/mz
N\ =0 OH
SO3K SO3K

2

HOOC-—ﬁ (I3=CH—CH=CH—CH=CH—ﬁ l(I:—COOH 30 mg/m
N c=0 C N
~n~ oH” N7
SO3K SO3K

Sodium dihexyl-a-sulfosuccinate 20 mg/m?
Sodium dodecylbenzenesulfonate : 30 mg/m?
Poly(styrenesulfonic acid), sodium salt 30 mg/m2
1,3-Divinylsulfonyl-2-propanol 100 mg/m?
Ethy! acrylate latex (average particle 200 mg/m?
size 0.1 um)
(4) Protective Laver 2 Formulation
Gelatin 1 g/m?
Fine poly(methyl acrylate) particles 40 mg/m?
as used in the emulsion protective
layer
Sodium dihexyl-a-sulfosuccinate acid 10 mg/m?
Sodium dodecylbenzenesulfonate 30 mg/m®
Poly(styrenesulfonic acid), sodium salt 25 mg/m?
Sodium acetate 30 mg/m?

The completed samples were stored for 2 weeks at

25° C., 60% RH and were evaluated in the same way as EXAMPLE 3
described in Example 1. : Undercoated supports 301-310 were prepared in the
The results obtained are shown in Table 2. same way as in Example 1 except that the type of vinyli-
" TABLE2
Thickness of

First Under- Change in  Adhesion Adhesion
Layer (um) Dimensions When When

Sample Number ~ Vinylidene Chloride Latex (%) on Processing  Dry Wet
201 (Invention) Prep. Compound 4 0.3 0.010 A A
202 (Invention) As Above 0.4 0.009 A A
203 (Invention) As Above 0.5 0.009 A A
204 (Invention) As Above 0.7 0.007 A A
205 (Invention) As Above 0.9 0.005 A A
206 (Invention) Prep. Compound 6 0.9 0.006 A A
207 (Invention) Prep. Compound 8 0.9 0.006 A A
208 Comparative Compound 101 09 0.005 D A
209 Comparative Compound 102 0.9 0.005 C A
210 Comparative Compound 103 0.9 0.005 D A
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dene chloride latex uvsed in the first under-layer was
changed as indicated in Table 3.

A silver halide emulsion layer, a protective layer 1
and a protective layer 2 were coated in order from the
support on a first side of the undercoated supports
301-310. A backing layer and a protective layer 3 were
also coated in order from the support onto the second
side of the support to prepare samples 301-310,

(1) Silver Halide Emulsion Laver Formulation
An aqueous solution of silver nitrate and an aqueous

solution of sodium chloride containing 1.3 X 10—4 mol
per mol-Ag of the ammonium salt of hexachlororhodi-
um(III) acid were added at the same time over a period
of 10 minutes to an aqueous gelatin solution maintained
at 35° C. By controlling the potential to 200 mV, mono-
disperse cubic silver chloride grains of average particle

10

30
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size 0.08 um were obtained. After grain formation, the
soluble salts were removed using a flocculation method
well known in the industry, and then 4-hydroxy-6-
methyl-1,3,3a,7-tetra-azaindene and 1-phenyl-5-mercap-
totetrazole were added in an amount of 5x 10-3 mol/-
mol-Ag and 5% 10—% mol/mol-Ag respectively, as sta-
bilizers.

The compound represented by (Q-1) below was
added to the emulsion in an amount of 13 10-3 mol/-
mol-Ag, and the compound represented by (Q-2) below
was added in an amount of 1X 10-4 mol/mol-Ag.

tCsHy,

y s,
tCsHpy @ —O—?P]“CONHW (J == NHNHCHO
7

CaHs

NN

A A
s S

5= (CH3)4S02NH

Q -~ NHNHCHO

Moreover, poly(ethyl acrylate) was added in an
amount of 50 wt % with respect to the gelatin as a solid
fraction, and 35 mg/m? of the compound indicated
below and 145 mg/m?  of  2-bis(vinylsul-
fonylacetamido)ethane as a hardening agent were
added.

35 mg/m?
NaO;C IN R N o Q m—503Na
\‘—-OH
N~ N
S0O3Na
(2) Protective Layer 1 Formulation
Gelatin 1 g/m?
Thioctic acid 6 mg/m?
90 mg/m?
CoHs
CONH(CH3);N
CoHs
1,5-Dihydroxy-2-benzaldoxime 35 mg/m?
Sodium dodecylbenzenesulfonate 10 mg/m?
Poly(styrenesulfonic acid), sodium salt 20 mg/m?
Ethyl acrylate latex (average particle 0.2 g/m?
size 0.05 pm)
(3) Protective Laver 2 Formulation
Gelatin 0.6 g/m?
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-continued
CH30 0.1 g/m?
CN
HiC CH,—~O CH=C
— CONH
o =0
~N
SO3Na

ON

C4Ho

SO,—N

CsHyg (Compound R)
Fine poly(methyl methacrylate particles 20 mg/m?
(average particle size 2.5 um)
Fine silicon dioxide particles 30 mg/m?
(average particle size 2.8 pm)
N-Perfluorooctanesulfonyl-N-propyl- 3 mg/m?
glycine, potassium salt
Sodium dodecylbenzenesulfonate 20 mg/m?
Hydroquinone 150 mg/m?

Moreover, the compound R was added after forming
a gelatin dispersion using the procedure indicated be-
low.

A solution obtained by dissolving 18.9 grams of com-
pound R in 25 ml of N,N-dimethylsulfamide was mixed
with agitation at 45° C. with 536 grams of a 6.5 wt %

30 aqueous solution of gelatin to which 13 grams of com-
pound S had been added to obtain the gelatin.

< <]
C11H23CONH(CH2)3N(CH3)2(CH3)2(CH2)4803 (Compound S)

(4) Backing Layer Formulation

HOOC
/

Gelatin 2.5 g/m?
2
CH3~C~C==CH——C—C~—CH3 0.26 g/m
4 c=0 _Cc__ _N
SN HOT N7
SO3K SO3K
=CH—CH=CH—CH=CH \ COOH 30 mg/m?
SO3K SOK
40 mg/m?

H5C,00C=C—C=CH=CH=CH—C~—C=COOC;Hs
/ // \

C_O / \ /
SO3K SO3K
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-continued

D [S]
C11H23CONH(CH)3N(CH3)2(CH3)2(CH»)4S03 (Compound S)

90 mg/m?
H3C== C==C= CH o O == N(CHaz)2
4N
N _C=0
SO3K
Sodium dihexyl-a-sulfosuccinate 30 mg/m?
¢ Sodium dodecylbenzenesulfonate 35 mg/m?
1,3-Divinylsulfonyl-2-propancl 130 mg/m?
Ethyl acrylate latex (average 0.5 g/m2
particle size 0.05 um)
(5) Protective Layer 3 Formulation
Gelatin 0.8 g/m?
Fine poly(methyl methacrylate) particles 40 mg/m?
(average particle size 3.4 pm)
Sodium dihexyl-a-sulfosuceinate 9 mg/m?
Sodium dodecylbenzenesulfonate 10 mg/m?
Sodium acetate 40 mg/m?

The samples 301-310 thus obtained were stored for 2 size 0.2 pm (Cl composition 95 mol %) was thus ob-
weeks at 25° C., 609% RH and then evaluated in the tained.
same way as described in Example 1. The results ob- 30 The resulting emulsion was de-salted using a floccula-
tained are shown in Table 3. tion method, and then 1 mg/mol-Ag of thiourea dioxide

TABLE 3

Thickness of
First Under- Change in  Adhesion Adhesion
Lgyer (pum) Dimensions When When

Sample Number  Vinylidene Chloride Latex (%) on Processing Dry . Wet
301 (Invention) Prep. Compound 13 0.3 0.009 A A
302 (Invention) As Above 0.4 (.008 A A
303 (Invention) As Above 0.5 0.007 A A
304 (Invention) As Above 0.7 0.007 A A
305 (Invention) As Above 0.9 0.006 A A
306 (Invention) Prep. Compound 16 0.9 0.005 A A
307 (invention) Prep. Compound 20 0.9 0.006 A A
308 Comparative Compound 101 0.9 0.006 D A
309 Comparative Compound 102 0.9 0.005 C A
310 Comparative Compound 103 0.9 0.005 D A
EXAMPLE 4

] and 0.6 mg/mol-Ag of chloroauric acid were added.
Undercoated supports 401-410 were prepared in the 50 The emulsion was ripened at 65° C. to attain maximum

same way as in Example 1 except that the type of vinyli-  performance and the extent of fogging was controlled.
dene chloride latex used in the first under-layer was The compounds indicated below were also added to
changed as indicated in Table 4 below. the emulsion.

A silver halide emulsion layer and a protective layer
1 were coated in order from the support on a first side 55

of the undercoated supports 401-410. A backing layer N 2% 1077
and a protective layer 2 were coated in order from the mol/mol-Ag
support onto the second side of the support to prepare O N
samples 401-410. I
. . . . 60 n-CjaHas
(1) Silver Halide Emulsion Layer Formulation

An aqueous solution of silver nitrate and a mixed H tx 1073
aqueous solution of sodium chloride and potassium P N mol/mol.Ag
bromide were added at the same time over a period of l \N
30 minntes and at a fixed rate in the presence of 2 105 65 S V]
mol/mol-Ag of rhodium chloride to an agueous gelatin OzN

solution which was maintained at 50° C. A mono-dis- H
perse silver chlorobromide emulsion of average grain
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4'x 10—4 KBr 20 mg/m?
mol/mol.Ag Poly(styrenesulfonic acid), sodium salt 40 mg/m?
CoHjg O—(CH,CH;0)30H 2,6-Dichloro-6-hydroxy-1,3,5-triazine. sodium salt 30 mg/m?

This coating liquid was coated to provide a coated
silver weight of 3.5 g/m2.

(2) Protective Layer 1 Formaulation

Gelatin 1.5 g/m?
Fine SiO; particles (average particle size 4 um) 50 mg/m?
Sodium dodecylbenzenesulfonate 50 mg/m?
OH 20 mg/m?
CH=NOH
HO
5-Nitroindazole 15 mg/m?
1,3-Divinylsulfonyl-2-propanol 50 mg/m?
N-Perfluorooctanesulfonyl-N-propylglycine, potassium salt 2 mg/m?
Ethyl acrylate latex (average particle size 0.1 um) 300 mg/m2
100 mg/m?
NaOOC N=N SO3Na
\ OH
N—N
SO;3Na
(3) Backing Layer Formulation
Gelatin 2.5 g/m2
2
CH;—C C==CH~—C C—CH; 30 mg/m
i | il i
N =0 C N
N/ VRNV
N HO N
SO3K SO3K
2
C;H;s 140 mg/m
C3Hs0O =CH N
N =0 CH;CH;SO3Na
SN

©

SO3Na

CHj3
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2
H5C00Com G wommmms € CH CHE= CH~C C—CO0C;Hs 40 mg/m
I Hl
: = I
N ,Ju— o ]HO—-—k _N
N N
t"«.@
.\’
803K SO3K
2
HOOC~C Cu CHe~CH5 CH=CH== CH=C C—COOH 80 mg/m
Il i
N /Jmo HO-—L\ N
N N7
w““’f;m) O
(
L |
-~ '

SO3K SO3K
1,3-Divinylsufonyl-2-propanol 150 mg/m2
Ethyl acrylate latex (average particle size 0.1 pm) %00 mg/m?
Sodium dihexyl-a-sulfosuccinate 35 mg/m?
Sodium dodecylbenzenesulfonate 35 mg/m?
(4) Protective Layer 2 Formulation
Gelatin 0.8 g/m?
Fine poly(methyl methacrylate) particles (average particle size 3 pum) 20 mg/m?
Sodium dihexyl-a-sulfosuccinate 10 mg/m?
Sodium dodecyvlbenzenesulfonate 10 mg/m?
Sodium acetate 40 mg/m?

The finished samples were stored for 2 weeks at 25°
. and 60% RH, and were evaluated in the same way as
described in Example 1. The results are shown in Table

4 33

TABLE 4

type of repeating unit represented the’ forfnulée M, I15)
and (IV):

@

Thickness of

First Under-

Layer (um)
(%)

Change

Sample Number  Vinylidene Chloride Latex

Dimensions
on Processing’

Adhesion
When
Dry

Adhesion
When
Wet

in

0.3
0.4

401 (invention) Prep. Compound 12 0.010

402 (Invention)
403 (Invention)
404 (Invention)
403 (Invention)
406 (Invention)
407 (Invention)

408

409

410

As Above
As Above
As Above
As Above
Prep. Compound 14
Prep. Compound 17
Comparative Compound 101
Comparative Compound 102
Comparative Compound 103

0.3
0.7
0.9
0.9
0.9
0.9
0.9
0.9

0.009
0.008
0.007
0.005
0.005
0.005
0.006
0.005
0.006

A

e S S

gogrrrrr>

While the invention has been described in detail and
with reference to specific embodiments thereof, it will
be apparent to one skilled in the art that various changes
and modifications can be made therein without depart-
ing from the spirit and scope thereof.

What is claimed is:

1. A silver halide photosensitive material comprising
a polyester film support having thereon at least one
hydrophilic colloid layer, at least one layer of which is
a silver halide emulsion layer and at least one layer of 60
which is a polymer latex containing hydrophilic colloid
layer, said polyester film support having coated on each
side thereof a vinylidene chloride copolymer having a
weight average molecular weight not more than 45,000,
said vinylidene chloride copolymer being a core/shell
type latex, said core part containing at least one of each
type of repeating wvnit represented by formulae (1) and
(II) and the said shell part containing at least one of each

335
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CN



H1016

41
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A4 (av)
(CH—C
AS 1!\6

wherein Al represents a hydrogen atom, a methyl group
or a halogen atom, A2 represents a substituted or unsub-
stituted alkyl group or phenyl group, A3 represents a
hydrogen atom or a methyl group, A4 represents a hy-
drogen atom, a methyl group or a —CH;COOM group,
AS represents a hydrogen atom, a methyl group or a
—COOM group, Abrepresents a —COOM group or an
alkoxycarbony! group, phenyl group or N-alkylcarbam-
oyl group which is substituted with a —COOM group,
and M represents a lithium, sodium, potassium or hy-
drogen atom.

2. A silver halide photosensitive material as in claim
1, wherein the vinylidene chloride copolymer has a
weight average molecular weight of from 3,000 to
40,000.

3. A silver halide photosensitive material as in claim
1, wherein the proportion of repeating units represented
by formula (I) contained in the whole of the vinylidene
chloride copolymer core/shell latex particles is from 70
to 98.5 wt %.

4. A silver halide photosensitive material as in claim
1, wherein the proportion of repeating units represented
by formula (IT) contained in the whole of the vinylidene
chloride copolymer core/shell latex particles is from 1.0
to 20 wt %. )
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5. A silver halide photosensitive material as in claim
1, wherein the proportion of repeating units represented
by formula (III) contained in the whole of the vinyli-
dene chloride copolymer core/shell latex particles is
from 0.1 to 5.0 wt %.

6. A silver halide photosensitive material as in claim
1, wherein the proportion of repeating units represented
by formula (IV) contained in the whole of the vinyli-
dene chloride copolymer core/shell latex particles is
from 0.05 to 3.0 wt %.

7. A silver halide photosensitive material as in claim
1, wherein the shell part of the vinylidene chloride
copolymer contains repeating units derived from mono-
mer components having an active methylene group, a
(poly)hydroxy phenyl group, a sulfonic acid group, an
amino group, an active ester group, an active halogen
atom, an active vinyl group or precursor thereof, an
epoxy group or an ethyleneimino group.

8. A silver halide photosensitive material as in claim
1, wherein a coating liquid of the vinyliene chloride
copolymer contains a hardening agent in an amount of
from 0 001 to 30 grams per liter. ‘

9. A silver halide photosensitive material as in claim
1, wherein the vinylidene chloride copolymer layer as
coated on each side of the support has a thickness of
from 0.3 pum to 5 pm.

10. A silver halide photosensitive material as in claim
1, wherein the polymer latex-containing hydrophilic
colloid layer contains gelatin, and the polymer latex is
contained in an amount of from 0.01 to 0.1 in terms of
the dry weight ratio with the amount of gelatin con-

tained in the same layer.
* * =% * *



