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This invention pertams to the sensitization of
colloid silver halide emulsions with mixtures of
| hﬂdvy metal salts, More pa,rtlcula,rly it pertains
to gelatino silver halide emulsions which are
sensitized with a mixture of gold palladium and
mercury salts. -

An gbject of this mventmn is to provide col~
loid silver halide development type emulsions
which have improved spesd and conirast. A re-
lated object is to produce such emulsions which
have relatively low fog levels. A further ohject
is o
available simple chemiecals.

of the invention.
'The photographic emulsions of this invention
are of the develﬂpment type anid consist of a

~ gilver halide suspension in a hydrophilic colloid

binding agent, e. g., gelatin, which containg small
amounts of a sulfur sensitizer and very small
amotnts of gold, palladmm and mercury. The
csulfur sensitizer may be one of the naturally oe-
curring sulfur compounds which are present in
photographic gelatin or they may be added sul-
TUur compounds, e, g., sodium thiosulfate, sodium
thiccyanate, allylthiourea, allyl lsothmcyanate
eie.

The amount of gold, palladium and mercury

alts which may be added to the emulsions will
Inthecaseof the preferred salts, chlorauric

V&I‘}T.

produce such emulsions with relatively -
Still other objects
will be apparent from the following d scription

10

- from an agueosus

15

20

_—

2

thmmlmte the amounts may range from 1, 73 to
9.2 mg. per 486 g. of silver in the emiulsions.
Photographically eguivalent amouﬂts of othér
sulfur sensitizers can be used. x

The gold, palladium and mercury salts are
added to the colloid silver halide emulsions after

the silver salts have been: precipitated and the

watsr-seluble salts have been removed. The set
and washed emulsion is hqueﬁed the small
amount of sulfur sensitizer is addead, and the
emulsmn adjusted to o pH from 5.5 to 6.5. A
mixture of chlorauric acid, nalladmm chlemde
and mercuri¢ chloride is added to the emulsion
solution. The emulsion is then

digested for a suitable time to obtain the maxi-
mum censitivity and coated onto a suitable sup-

port to form a thin lightssensitive layer. An op-

tical sensitizing dye, €. g., a cyanine, carbo-

cyanine, merocyanine, pseudocyanine, or styryl

dye, can be added to the emulsion prior to @r Suh-

qequmt to digeqmon if desired.
"Fhe invention will be further 111ustlated but

" is not intended to be limited by the following ex-
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acld (Aull:-HC1-4H20) is used In an amount of

1.34 10 5.33 mg.; ralladium chloride (PdACla:2H20)

is used in an amount of 1.0 to 2.33 mg., and mer-

curic chloride is used in an amount of 1.32 to -

1.97 mg. per 765 g. of silver nitrate used in- mak~

ing the original emulqmns or based on the silver

eresent: in- the emulsion (i. e., 486 g.). The mol
per ¢ents of the gold, pa‘iladmm and mercury as

elements are respectively .0000723 to-.000288 for

gold, 900104 t0.600975 for palladium, and {}00108
to .000162 for mercury. Other salts can be used
in chemically equwa.lent amounts.

‘The amount cf sulfur sensitizer will also Vary

depﬁndmn‘ on the chemical constltutlon of the
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ainples.
Example I
A. sﬂver ha,llde dlspersmn in mert photographic

gelatin containing 7.5% silver iodide and 92.5%

silver bromide and a sensitizing dye was divided

nto samples eqmvalent to 0.15 mol of silver hal-

ides each. Additions as tabulated below wersa
made gnd the samples were digestéd until they
reached the maximum. llﬂ‘ht sensitivity. The re-

.sultmg emulsion samples were c¢oated on film

base in a thin layer and dried. Samples of said
:ﬁlm elements were then exposed in a type IB
sensitometer, developed in s developer of the

'mllmvizw uOI"lpUSIthl

N—methy1 p&rauamm@phenol sulfate ._._ g.. 25
Hydroquinone .. ____________ g__ 3.0
Sodium sulﬁte (anhydmus) __________ g__ 5.0
B Ol o e g.. b0

VWater to 1 llter
for & minutes at 68° F. with the results listed in

particular compound used. In thecase of sodium 45 the followmg table
i qn. | Chloraurie | Palladinm | Mereiiric'
Igi?%ﬂa | Acid Chloride Chloride | Relative | ... | w40
mmr co. 610~ 6X10-5 | 6X10-3 Speed B
3 Molar, cc. Molar, cc. Molar, cc *

930 e 7.3 | 16. 0 8.1 302 .90 .11
23,0 e 7.8 |omm e m oo 16, 2 151} 1.03 |
230 i lmmme [ it ez Bl e i L 141 L7 .18
e B e e [ e e | e i e i e T i i e e T e 25 . DO .02
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A silver iodobromide dispersion in photographic
gelatin containing naturally occurring sulfur
sensitizers containing 6.0 mol per cent silver
iodide and 94 mol per cent silver bromide was

3 4
Example IT with the following adjuvants. The results are set
A silver halide dispersion in inert photographie forth in the following table:
selatin containing 7.5% silver iodide and 92.9% [Adjuvants are 6X10~3 molar in H20.]
silver bromide and a cyanine sensitizing dye was 5 '
divided into samples equivalent to 0.15 mol of Chlorauric | Patadium | Mereuric | g oy
silver halides each. Additions as tabulated be- acid, co. | cbloride, | chloride, | “opooq” |Gamma) Tog
low were made and the samples were digested to T
obtain maximum light sensitivity. The resuiting ( ] 107 s |13
‘emulsion samples were coated on a cellulose ester 14. 6 32 4 186 .78 .13
flm base in a thin layer and dried. Samples of 10
said ﬁh% elergaent&s weir © tén.ls' exgoseii mr %ftiﬁg This invention is not limited to the use of gela-
%BHSEI?SI omnetet, ¢ Eve ?pe H_l 8 develobe tin as the binding agent for the silver halides.
oilowing COmMPOSILION. Grams On the contrary, other hydrophilic colloids can
N vl anhenol sulfat 0g 15 be used. Suitable colloids include agar-agar,
'?ile Y. -bara-aminopienol suliate ———--- 1‘0 polyclycuronic acids, zein, collodion, water-solu-
gyd‘mqmﬁfgti T egpen T o0  Ple cellulose derivatives, such as substantially hy-
-B° 1un s annydrous) - —e-—-m——eeme 3'0 -~ drolyzed cellulose acetate, cellulose esters of hy-
Poiax ST T 01 droxy monocarboxylic acids, e. g., lactic or glycolic
O E“SSH%m X rﬁm € e e ‘* o acids, alkali metal salts of cellulose esters of
water to Lot dicarboxylic acids, such as phthalic acid, poly-
for 10 minutes at 68° with the results listed in vinyl alcohol, partially hydrolyzed polyvinyl ac-
the following table: etate and interpolymers thereof with unsaturated
]
1 Concentration 6X10~5 Molar
_ Relative Gam. T
NasS20s, | Chlorauric Palladinm Mereuric Speed o o
CC. Acid, ce. | Chloride, ce. | Chloride, ce.
15.3 146 | comocomice | e 71 .48 .07
15.3 7.8 | mmme- 8.1 107 . 56 .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 8.1 174 . 64 07
Example IIT materials, such ag styrene, maleic acid, etc,,
A gelatino-silver iodobromide emulsion of the  Water-soluble polyvinyl acetals and other hydro-
type disclosed in Example II was prepared using philic synthetic or natural resins and polymeric
inert gelatin and the additions listed in the fol- 40 compounds. Suitable hydrophilic colloids of the
lowing table made. The emulsions were coated above types are describzd in United States Pa-
and tested as in Example II with the results tents 2,110,491, 2,276,322, 2,276,323, 2,286,215, and
tabulated below: - - 2,211,323.
[All adjuvants are 6X10-* molar in H30.]
! Sodinm . 1 Palladium | Mercuric ;
Emul . Chl ; : Relat 1T
J_]\]Ilo. };ﬂl?tlg’sgé: ﬂcf&'f"’gg_lc chlggfde, chlggde, s?[::gege Gam. | TFog
, S I N I o5 | .45 .01
D e =3 IR R 141 | 1.11 .14
I — 23 b7 I R 76 .79 .06
4 23 7.3 16 4 214 { 1,08 .06
T 7.3 16l 4 201 .45 .01
Samples of the above emulsions were aged for a An advantage of the invention is that it pro-
period of one week at 120° F. with the resulis vides a simple and effective mcthod of increas-
given in the following table. .- 60 ing the speed and contrast of photographic emul-
- sions. A further advantage is that increases in
= , Relative speed are obtained which do not entirely disap-
Fmulsion No. Speed | Gamma | YO pear on aging. A still further advantage resides
] - in the fact that increased speed and contrast are
é-----—-~-----—-—--~------—----- -------- %g :gi :gg 65 attained without an undesirable increase in fog.
S 123 78 .12 ~ As many widely different embodiments of this
4o 9 8| s nvention 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-
Example IV 70 cept as defined by the claims.

What is claimed is:

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

prepared, coated, and tested as in Example I but 78 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 emulsmn contalmng
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
000975 mol per cent of pailadium, and .000108 to

6

000108 to .000162 mol per cent of mercury, a.nd
further conta,lmng 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

10

15

.000162 mol per cent of mercury, based on the

silver.,

4, A gelatin silver halide emulsmn 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

20

- 2,448,060

such proportions that the emulsion contains

-.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.
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