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"This invention pertains to colloid silver halide

emulsions of enhanced speed and contrast. More

particularly it pertams to. colloid silver halide

emulsions which contain very small amounts of
gold and iron salts and to their preparation.

- An object of this invention is to provide new

sensitized colloid silver halide emulsions. An-

other object is to provide such emulsions which

have good speed and contrast. A further object

is to provide such emulsions from readily avall-
able inorganic compounds.

‘It has been found that colloid s1lver hahde-

emulswns which have good speed and contrast
and . low fog levels can be made by adding small
amounts of water-soluble iron salts, particularly
ferrlc salts such as ferric nitrate, to callmd silver
hahde emulsions which contam very ‘small
amounts of gold or gold and mercury. The emul-
sions are further sensitized by the addition of a
sulfur sensitizer, e. g., sodium thiosulfate, allyl
'1soth1ocya,nate thiourea, or an N-substituted
thiourea, In the case of gelatln which. contains
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an adequate amount of naturally occurring sulfur

compounds it is not necessary. to add aQ sulfur
sensitizer.

The amount of sulfur wensrltlzer wﬂl va,ry de-

pending on the chemical constitution of the.par-
~ ticular compound used. In the case of sodium
thiosulfate. the amounts may rance from 1.73 to

9.2 mg. per 765 o, of silver nitrate uted in making
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the emulsion whieh corresponds to 486 g. of silver

based on the element in the final emulsion.

Equivalent amounts of other sulfur sensﬂ;lzers |

can be used. -.

The amount of gold and mercury Wthh may
be present will vary depending upon the particu-
lar salt used. In the case of the preferred salts,
chlorauric acid (AuClz-HCI1-4H20) is used in an
amount of 1.34 to 5.33 mg., and mercuric chloride
is used in an amount of 1.32 to 1.97 mg. per 765
g. of silver nitrate, or based on the silver present
-~ in the emulsion,
- components are re<pectively .0000723 to .000288

~ for gold and .000108 to .000162 for mercury.

Tt has been found that the amount of iron salts
which can be added is not critical. Once the
optimum sensitization level is obtained with the
gold and iron or gold, mercury and iron salts, the
addition of relatively large quantities of iron salts
does not result in a decrease in sensitivity,. Prom
3.0 to 200.0 mgs. and, preferably 3.93 to 31.44
mes. of hydrated ferrie nitrate, is used per 765 g.
of silver nitrate used in making the emulsion.
Based on the amount of silver in the emulsion,
the amounts are .0002165 to .0110 mol per cent
of iron. In the case of other salts. the amounts
are, of course, used in chemically equivalent
amounts. Suitable additional salts are ferric
chloride, ferric sulfate, ferric ammonium sulfate,
ferrous nitrate and ferrous chloride.

‘the mol per cents of the two
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tive layer.

| 2 | |
- The gold and iron or mixture of golqd, iron and
mercury are preferably added to the colloid silver
halide emulsions after the silver salts have been
formed. The washed emulsion is liquefied and
the sulfur sensitizer added if necessary. An

agueous solutmn of chlorauric acid or of echlor-
guric acid and mercuric chloride,

for example
are added in an amount sufficient to lntroduce
the above- pref-:cmbed quantities of such com-
pounds. An agqueous solution of the water-
soluble iron salt, e. g., ferric nitrate, is added.
The emulsion is;the__n_'digested for a suitable time
to obtain the maximum sensitivity and coated
onto a suitable support to form a thin light-sensi-
r. An optical sensitizing dye, e. g., a .
cyanine, carbocyanine, merocyanine, pseudocy-
anine, or styryl dye, can be added to the emulsion
prior to or subsequent to digestion, if desired.

The invention will be further 1llustrated but is
not intended to be limited by the following exX -
a,mples - |

Emmple I

A silver halide dispersion in mert gela,tm con-
taining 5.09% silver iodide and 95.0% silver bro- -
mide and a carbocyanine sensitizing dye was di- |
vided into samples equivalent to 0.15 mol of sﬂver.:l_
halide each. Additions as tabulated below were .
made and the samples digested to maximum light
sensitivity. The emulsion samples were coated
on film base in a thin layer and dried. Samples_.
of said film elements were then exmsed in a
type IB sensitometer, and developed in a devel-
oper of the following comp051t1on

' Grams
N-methyl-para aminophenol sulfa,te _______ 25
Hyaroquinone - e 3.0

- Sodium sulfite (anhydrous)_.___..___.. ______ 75.0
BOraX e 5.0
Water to 1.0 liter

for nine minutes at 68° F. with the results listed -
in the following table:

[Concentration of sulutlons 6)(10-5 molar]
qom. | Sodium | Chler- | Ferric ;‘;ﬁfc Rela- | 4
%" | Thiosul- | auric | Ni- | &%° | tive | Z50F | Fog
P 1 fate Acid | trate | i | Speed
Ce.. ce. | Ce. Ce. I -
) S JRU SO MR N i 3L 451 .01
D 930 {ooo e[ 151§ 1.08 11
8 23.0 | 220 |oceeofeecee 76 .63 1 .06
4. 23.0 7.3 30.0 |__..____ 263 93| .05
I 23. 0 7.3 | 30.0 2.7 9821 1.02| .05
T 23, 0 7.3 15,0 2.7 246 79| .04
y A 23, 0 7.8 | 15.0 foo____ 302 .79 | .06
8 e 93,0 |omecoee 80,0 oo 162 103| .12
IR S S 30,0 |ocoeeeeo 33 45 .02
(1 I R 7.3 30.0 | 19 421 .01

The samples described in the above table were

66 aged in an oven maintained at a temperature
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of 120° F. for one week with the results given in
the resultmg table;:

Emulsion No. Rs?lljaeglg ®| Gamma Fog.

| 17 .40 , 02
2 e 123 | .86+ .10
R 151; .67, 1. .08
S 214 | .69 .10
D e e e 246 7T L 12

o ————— e e 214 . 61 .10
U 238 L5893 L 14
8_ e e ey o T Tk o B L e . - A o o 123 . 82 ' . 13
D e e 15 .30 .02~
10 . o e 14 . 31 .02,

Ea:ample IT

An emulsmn similar-to.that.of: Example I was-

prepared and.divided-into-separate portions. Fer-

ric mtm.te was added. to one:portion. in tha.same:
Ferrous:

qudntlty as. described. in. Example. I.
sulfate in an equivalent. quantlty on. a: valence
basis.was added to another. portion. 'The. emul-

sions, were then.coated, exposed- and developed as.
in Example I. The sensitometric results obtained:
on. testmg the: film. samples. are. set. forth in the

following. table

Sensitizing Adjuvant- RSGE%E&G Gemma .Fog
FeSO4 298 | 76 .10
Fe{NO3) 2 c e 229 | .74 .10

aamma -——

It Wlll be seen- from the- table that the ferrous

and: ferric- salts give substantially: identical data.
‘This- invention- is' not limited to the tise of

gelatin as the binding agent for the silver halides.
On the contrary, other-hydrophilic colloids can
beused. Suitablecolloids.include agar-agar, poly-

glycuronic. acids, zein, collodion, water-soluble

cellulose derivatives, such as substant: glly, hy-
drolyzed cellulose aoetate cellulose esters.of hy-

droxy monocarhoxyhc aclds, e. g., lactic or glycolic.

acids, alkali: metal salts of. cellulose esters of di-

ce,rboxyho acids, such_as phthalic acid, polyvinyl.
alcohol: partially hydrolyzed polyvinyl, acetate.

and- mterpolymers chereof with unsaturated ma-.

terials such as styrene, maleic acid, etec., water-
soluble polyvinyl acetals and other hydlophlhc_.

synthetic or natural resins and polymeric com-
pounds; Suitable hydrophilic colloids of the

ahove types are described in- United: States Pat-
ents- 2 110 491, 2,276,322, 2 2'76 323, 2,286: 215 and:

2,211,323,

~ The invention moreover is not_limited to- the.
specific light-sensitive material deseribed in- the.

above-detailed examples. On.the contrary vari-

ous-other simple and mixed silver halides may he.

used as the llght—sen51tlve materials in like man-
ner. Mixtures: of silver bromides, chlorides,
and/or iodides can be made by adding mixtures
of soluble salts of these halides;in.like manner.

An advantage of the invention.is that it pro-.
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vides. a,simple.and effective. method. of. increas-
ing the speed and:contrast of: photographip emul-
sions. A further advantage is that the increase
of. speed obtained does not disappear on aging.
A still further advantage is that increases in speed
andi confrast: are attained mthout inereases in
fog. .

As many. widely. dlﬁerent embodiments of the
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 emulsion containing
water-soluble gold. and iron salts.in. such. pro-
portions that.the. emulsion.contains .0000723. to,
000288 mol. per cent of gold and. .0002165, to.
0110, mol per cent of iron, based on_the silver
content of such. emulsmn

2. A gelatm sﬂver halide emulsipn containing
Water-soluble gold and iron salts in such pro-
portions that the emulsion contams .0500723; to,
000288 mol per cent of gold and .0002165 to.
0110 mol. per cent, of iron, based on.the silver
content of such emulsmn__

3., A, gelatin silver halide emulsion containing -
water soluble gold- and iron salts in such pro-
portions that the emulsmn contams 0000723 to
.000288 mol- per. cent of gold, .0002165 to .0110
mol per. cent of” iron, and further contammg;
00027 to .00135 mol per cent of a sulfur sensi-.
tizer, based on the silver content of such
emulsion, |

4. A gelatm silver hahde emulsion containing
water-soluble gold, mercury angd  iron salts i
suchh proportions that the emulsion contains:
0000723 to .000288: mol: per cent of-gold, .000108-
to .000162 mol' per- cent of mercury, .0002165 to-
.0110-mol per-cent of* iron, and- further contain-
ing .00027 to, .00135 mol per cent of sodium: thio-
sulfate, based on the silver content of such
emu’sion. |

5. A gelatin silver iodobromide emulsion pre-.
dominating- in- silver bromide and. contaimng«
water-soluble gold; mercury- and: iron salts- in-
such- proportions- that' the emulsion: contains-
.0000723: to .000288: mol: per-cent of gold .000108:
to: .000162> mol: per cent of mercury; .0002165 to:
0110 mol per cent of iron, and further contain--
ing-.00027 to .00135-mol:per-cent of sodium- thio-
sulfate; based: on the- silver content: of- suoh~

emulsion.
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