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This invention pertams to the sensitization of
colloid silver halide emulsions with mixtures of
hﬂa.vy metal salts. More particularly it pertains
to gelatino silver halide emulsions which are
sensitized with a mixture of gold, palladium and
mercury salts.

An cbject of this invention is to provide col-
loid silver halide development type emulsions
which have improved speed and contrast. A ré-
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thiosulfate, the amounts may range from 1.73 to
9.2 mg. per 486 g. of silver in the émulsions.
Photographically equivalent aiiounts of other
sulfur sensitizers can be used. .

The gold, palladium and mercury salts are
added to the colloid silver halide emulsions after
the silver salts have been precipitated and the
water-soluble salts have been removed. The seb
and washed emulsion fs liguefied, the small

lated object is to produce such emulsions which 10 amount of sulfur sensitizer is added, and the
have relatively low fog levels. A further ohbje¢t =~ emulsion adjusted to o pH from 55 to 65 A
is to produce such emulsions with relatively mixture of chlorauric acid, palladium chloride
available simple chemicals. Still other objects and mercuri¢ chloride is added to the emulsion
will be apparent from the following descmptlon from an agueous solution. The emulsion is then
of the invention. 15 digested for a suitable time to obtain the maxi-
The photographic emulsions of this invention reum sensitivity and coated onto a suitable sup-
areg of the development type and consist of a port to form a thin lightvsensitive layer. An op-
silver halide suspension in a hydrophilic colloid tical sensitizing dye, e. g., a cyanine, carbo-
binding agent, e. g., gelatin; which contains small cyanine, merocyanine, pseudocyanine, or styryl
amounts of a sulfur sensitizer dand very small 20 dye,can be added to the emulsion prior to or sub-
amounts of gold, palladium and mercuiy. The sequent to digestion, if desired.
sulfur sensitizer may be one of the naturally oe- The invention will be further illustrated bub
curring sulfur compounds which are present in is not intended to be limited by the following ex-
photographic gelatin or they may be added sul- amples.
fur compounds, e. g., sodium thiosulfate, sodium 25 Ezample I
thiccyanate, allylthiourea, allyl isothiocyanate,
ete. A s11ver halide dispersion in inert photographic
The amount of gold, palladium and mercury gelatin containing 7.5% silver iodide and 82.5%
salts which may be added to the emulsions will  Silver bromide and a sensitizing dye was divided
vary. Inthecaseof thepreferredsalts,chlorauric 30 nto samples equivalent to 0.15 mol of silver hal-
acid (AuCls-HC1-4H20) is used in an amount of ides each. Additions as tabulated below were
1.34 t0 5.33 mg.; palladium chloride (PACls-2F0) made and tle samples were digested until they
is used in an amount of 1.0 to 9.33 mg., and mer-  leached the maximum light sensitivity. The re-
curic chloride is used in an amount of 1.32 to- Sulting emulsion samples were coated on film
1.97 me. per 765 g. of silver nitrate used in-mak- 35 Dase in'a thin layer and dried. - Samples of said
ing the original emulsions or based on the silver ﬁlm elements were then exposed in a type IB
present in the emulsion (. e., 486 g.). The mol sensitometer, developed in a developer of the
per esnts of the gold, palladium and mercury as IOHOWm“ composition:
elements are respectively .0000723. to 000288 for N-methyl-para~ aminophenol sulfate .._g_. 25
gold, .600104 to'.000975 for palladium, and .0609108 40 Hydroquinone ___. o _______ g__ 8.9
to .000162 for mercury. Other salts can be used Sodium sulfite (anhydrous) ____.______ g__ 5.0
in chemically equivalent amounts. BOT AR o et e g-- 5.0
The amount of sulfur sensitizer will also vary Water to 1 htsr
depending: on the: chemical constitution of the for & minutes at 68° F. with the results listed in
particular compound-used: In the-case of sodium 45 the followmg table
Nui0q 0‘“%?‘1"" P(%%f;ﬁa;“ CE | metoive | cum. | pog
Molar, ce. Mﬁoﬁlr? cc. Mﬁoﬁlr?cc. M?lfalr? ce. | Speed
XX T 7.3 1 16.0 |- 8.1 | 302 .90 11
9300 oo 2 16.2 T A T
23.0 . U S h 141 .87 .18
- 2 B5 L .02
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Example IT

A silver halide dispersion in inert photographic
gelatin containing 7.5% silver iodide and 92.5%
silver bromide and a cyanine sensitizing dye was
divided into samples equivalent to 0.15 mol of
silver halides each. Additions as tabulated be-
Jow were made and the samples were digested to
obtain maximum light sensitivity. The resulting
emulsion samples were coated on a cellulose ester
film base in a thin layer and dried. Samples of
said film elements were thus exposed in a type
IB sensitometer, developed in a developer of the
following composition:

Grams
N-methyl-para-aminophenol sulfate ______ 0.8
Hydroquinone .- — 1.0
‘Sodium sulfite (anhydrous) —comccmmmmeeee 90.0
Borax ——— 3.0
Potassium bromide 0.1

Water to 1 liter

for 10 minutes at 68° with the results listed in
the following table:
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with the following adjuvants. The results are set
forth in the following table:

[Adjuvants are 6X10~3 molar in H20.}

.| Palladium | Mereuric :
Chlorauric : : Relative
) chloride chloride Gamma| TFog
acid, ce. ce. 4 ce. 4 specd
107 .78 .13
14.6 32 4 186 .78 .13

This invention is not limited to the use of gela-
tin as the binding agent for the silver halides.
On the contrary, other hydrophilic colloids can
be used. Suitable colloids include agar-agar,
polyclycuronic acids, zein, collodion, water-solu-
ble cellulose derivatives, such as substantially hy-
drolyzed cellulose acetate, cellulose esters of hy-
droxy monocarboxylic acids, e. g., lactic or glycolic
acids, alkali metal salts of cellulose esters of
dicarboxylic acids, such as phthalic acid, poly-
vinyl alcohol, partially hydrolyzed polyvinyl ac-
etate and interpolymers thereof with unsaturated

Concentration 6X10~5 Molar
’ Rselaézi(\{e Gam. | Fog
Na;S:03, | Chlorauric | Palladium | Mereuric D

ce. Acid, ce. | Chloride, cc. | Chloride, cc.
15.8 14.6 - 71 .48 07
15.3 % T R — 8.1 107 .66 .05
23.0 7.3 8.0 8.1 132 .63 .07
23.0 7.3 16.0 8.1 141 .61 .07
30.7 7.3 16.0 .81 174 .64 .07

Example 111

A gelatino-silver iodobromide emulsion of the
type disclosed in Example II was prepared using
inert gelatin and the additions listed in the fol-
lowing table made. The emulsions were coated
and tested as in Example II with the results
tabulated below:

[All adjuvants are 6X10-° molar in H:0.]
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materials, such as styrene, maleic acid, etc.,
water-soluble polyvinyl acetals and other hydro-
philic synthetic or natural resins and polymeric
compounds. Suitable hydrophilic colloids of the
above types are deseribzd in United States Pa-
tents 2,110,491, 2,276,322, 2,276,323, 2,286,215, and
2,211,323,

a Sodium .| Palladium | Mercuric :
Emul ; Chlorauric : : Relative P
No. Fggsgé acid, ce, chl(c)gde, chlggde, speed Gam, Fog
25 .45 .01
23 141} 11 .14
23 22 76 .79 .06
23 7.3 16 4 214 1,08 .08
__________ 7.3 16 4 .45 .01

Samples of the above emulsions were aged for a
period of one week at 120° F. with the results
given in the following table,

Emulsion No. Rsezll):g;lge Gamma | Fog
... 15 .45 .03
2_ ... 76 .84 .32
3. 123 .78 L12
4 __ 174 .85 .14
bo..o 19 .45 .03
Ezxample IV

A silver iodobromide dispersion in photographie
gelatin containing naturally occurring sulfur
sensitizers containing 6.0 mol per cent silver
jodide and 94 mol per cent silver bromide was

60
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An advantage of the invention is that it pro-
vides a simple and effective mecthod of increas-
ing the speed and contrast of photographic emul-
sions. A further advantage is that increases in
speed are obtained which do not entirely disap-
pear on aging. A still further advantage resides
in the fact that increased speed and contrast are
attained without an undesirable increase in fog.

As many widely different embodiments of this
invention can be made without departing from
the spirit and scope thereof, it is to be under-~
stood that the invention is not to be limited ex-
cept as defined by the claims.

What is claimed is:

1. A colloid silver halide emuision containing
water-soluble salts of gold, palladium and mer-
cury in such proportions that the emulsion con-

prepared, coated, and tested as in Example I but 75 tains .000723 to .000288 mol per cent of gold,
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.000104 to .000975 mol per cent of palladium, and,
.000108 to .000162 mol per cent of mercury, based
on the silver.

2. A gelatin silver halide emulsion containing
water-soluble salts of gold, palladium and mer-
cury in such proportions that the emulsion con-
tains .0000723 to .000288 mol per cent of gold,
.000104 to .000975 mol per cent of palladium,
and, .000108 to .000162 mol per cent of mercury
based on the silver content.

3. A gelatin silver iodobromide emulsion pre-
dominating in silver bromide containing water-
soluble salts of gold, palladium and mercury in
such proportions that the emulsion contains
.0000723 to .000288 mol per cent of gold, .000104 to
.0009'75 mol per cent of palladium, and .000108 to
.000162 mol per cent of mercury, based on the
silver,

4, A gelatin silver halide emulsion containing
water-soluble salts of gold, palladium and mer-
cury in such proportions that the emulsion con-
tains .0000723 to .000288 mol per cent of gold,
.000104 to .000975 mol per cent of palladium, and
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.000108 to .000162 mol per cent of mercury, and
further containing .00027 to .00135 mol per cent of
an added sulfur sensitizer, based on the silver.
5. A gelatin silver halide emulsion containing a

naturally occurring sulfur sensitizer, and water-
soluble salts of gold, palladium and mercury in
such proportions that the emulsion contains
.0000723 to .000288 mol per cent of gold, .000104
to .0009'75 mol per cent of palladium, and, .000108
to .000162 mol per cent of mercury, based on the
silver. ‘ ;
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