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The Chemistry of Photography.'

liv J.1 R.um<s
Plioto chenistry is really the study of

ail those chemuical changes which are
brought about by light when it is ah-
sorbed by various substances, and its
energy is expendet in producing chemi-
cal decompositions ; but 1 intend only to
speak of it in its relations to the art of
photography, and would more correctly
have styled this paper with the longer
title of " Photographic Chemistry."

'he practical illustrations will be nec-
essarily few, and linmited to those which
can be performed in gaslight, as some of
the most interesting and instructive re-
quire a non-actinic light and considerable
time to perforn.

The chemistry of pliotography en-
croaches largely upon the doniain of
physics, perhaps more so than any other
branch of chenistry, since nearly ail the
deconpositions involved are at Icast initi-
ated by the action of light.

The dictionary (Nuttall's) definition of
phîotograpiliy is : "'lie art of fixinîg i-
liges of the camnera obscura on plates of
copper covered with a thin coating of
silver." This definition takes us back to
the days when photography was in its
infancy, in the early part of the present
century, since which time the terni lias
come to meati a great deal more ; but
one point still holds good, and it is this,
that ail the surfaces employed for obtain-
ing the image in the caiera, alnost with-
out exception, are still dependent for
their efficiency upon the susceptibihlt) of
silver saIts to the action of liglt.

I will give but a short sketch of the
history of photographic chemistry. Color
photography was taken as a subject in a
paper on " Recent Advances in Photog-
raphy," by Mr. E. W. Hill, before the
London Clenists' Assistants' Association,
in November last, but I will refer to the
chemistry of color photography, or, rather,
orthochronatic photography, later on un-
der orthochronatic plates.

History.-The action of silver nitrate
in darkening the skin is reported as hav-
ing been noticed as far back as the thir-
teenth century by Albertos Magnus. Ii
the sixteenth century Fabricius nientioned
the fact that horn silver, or native silver
chiloride, turned darker in color when re-
moved from the mines, and the discolora-
tion of silver compountids was noted by
Glauber and Robert Boyle in the seven-
teenth century, but they do not appear to
have attributed this change to the action
of light. Schiilze, a German physician,
appears to have been the first to definitely
prove that light and not heat, or action of
the air alone, was the cause of the dark-
ening, and lie showed it experinentally
by pouring silver dissolved in nitric acid
upon chalk, and observing that the pre-
cipitate darkened upon the side exposed
to light. It was not till the middle of
last century that it was noticed by Pro-
feçsor Beccerues, of Turin, that precipi-
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tated silver ciioidUe turned violet, then
brownish violet, oni exposing to light, and
it is on a siniar change in the chlurde,
bromide, and odide of suiver, ttat the
princeipal photographic processes of the
present tinte depend. Two or three simt
ple expeluiments lere will serve to indi-
cate what occurs when the ialogen silver
salts are exposed to the action of light,
and wili iake iy subsequent remtarks
mutich clearer.

E.erimen/s.-The iirst experimuent is
intended tu show% the change of color mn
silver chloride by exposure to lglt. I fori
a precipitaue of silver chloride in two large
test tubes by adding to a solution of silver
nitrate soute hydrochloric acid. Above
cach precipitate I suspend bibulous paper
mnoistened with potassium iodide and
starch paste, thent expose one of the tubes
to the luglt of an electrie are for a few
miuiîtes wiile the titer is kept in the
dark. It vill be noticed that the precipi
tate lias changed color, froun wite to
violet, in the tube exposed to light ; also
that the paper above it turuns hue, indi-
cating thiat chlorine, or soie ciloriue-
containing gas, has been liberated, while
that retaiied in the dark reuiains appar
ently unchanged. This clearly shows
that the AgCl lias, to soie extent, been
reduced by the action of liglt.

Next I fori another quantity of silver
chloride, pour tupon it strong unitric acid,
and expose to the electric liglit (gasliglt
is not sufticiently actinic or cheaually
active to serve the purpose) as before,
and it will be scen thiat the change still
takes place, althougi nitric acid is one of
the strongest oxidizing agents. I will
refer to this later.

At this point I must explain what is
ncant by the teris "seunsitiiers" and
I restrainers." Any aubstance which, by
its presence and cheiical or physical
action, causes the redîction of the silver
sait by iigltt or a developer to take place
more easily and rapidly is calied a "sen-
sitizer "; while any substauice which, by its
presence, retards or prevents the cleiiical
decomposition of the silver or other sait
acted upon is known as a " restrainîer."

In illustration of restrainers, I have
some silver nitrate solution as before,
and add to it sortie gelatine solution,
then a few drops of iydro':iloric acid.
It will be observed that the precipitate is
much slower in forning, and this is
because the gelatine, iy giving viscosity
to the solution, acts as a " physical re-
strainer," yet, ait the sanie time, gelatine
is uised as a " chenical seuisitizer," because
it has the power, even whenI "set," of
absorbîng the lialogen-chlorine, bromine,
and iodine.

Collodin is also a " physical restrainer,"
but it differs froni gelatine in that it is
not a "chemiiical sensitizer," .e., it will
not absorb or combine with the halogen.

Ferrous sulphate is used as a developer
for collodion wet plates, and acts by re-
ducing the silver nitrate to the netallic
state, while the ferrous sait is raised to the
ferric condition acçordting to tihis equa-
tion:

6FeSO (AgNO, .:Feta(SOla l Fez

On performmng tlts e\perimiieit in test
tube', it is seen that the reaction takes
place at once, aind it is too rapid to lie of
ser vice n developmnent, but on dong titis
agam In the piene of a httle acetic
acid it is eviident that the reaction takes
place mnuch iore slowly. It , ths that
acetic acid acts as a "cheinucal restrainer
in developilment.

After this diglession, I wdIl now refer
briely to the more uniportant processes lit
the order of their discovery which have
led up to our preent state of knwIlege
In the art of photography. 'ie first pro-
cess of copying pictures paited o glass,
or profiles cast by a strong light, was de
vised by Thoias Wedgewood and il un.
phtry Davy i the year 180:, and was per
formeid by placmng the trinspareit picture
or the opaque profile in ùont of paaer or
itather imtîpregnated with solution of silver
nitrate or toated with silver chloride, and
exposing to light. A darkenîed iiage
was produced, but ticy haid no neans of
li\ing this nuage, ÏC., preventng a further
darkeming of the s'ilver salt by what we
cail a fixing agent, anid conreqiuently the
restuilt was not permanent. This is, of
course, quite siudar to our methods of
printing in the printing framlle. An mi-
perfect fixing agent was supplied by Fox
Talbot, in 1839, who employed a solution
of common sait, which acted b> remnovit.g
the greater portion of the silver chloride
wlich had not been acted upon by light,
but not ail, therefore the resuiting picture
was not permanest. Ili the sanie year
Sir John HerscheIl showed how ail the
unaltered silver sait might be dissolved
by sodium thiosuîlphate, or " hypo," which
is the fixing agent stll nost generally
emp)loyed. The pnnts were called Tail
botypes, after Fox Talbot. Joseph Nièsse,
in 182., was the first to be successful in
fixing a photographic image obtained by
means of a lens, and lie did this by coat
ing a nctailic plate with bitumen, a pitch
like substance, and exposing in a camera
for some hours. 1lis developer was a rather
expensive one, viz., oil of lavender, which
dissolved the portions of bitumen un-
affected by light, and left on the plate a
picture of insoluble bitumen. Nièsse <lis
covered this nethod after working on
various substances for a period of fifteen
years. Nièsse died in 1833, and in 1839
Daguerre, who worked along with Nièsse
a few years before lie died, made known
what is calied a Daguerreotype process.
In this process a highly polished plate of
silver, or silvered c>pper, is exposed to
the vapors of iodine and bromine alter-
nately, forming a film of silver brono.
iodide, the sensitiveness being judged by
the color of the surface. 'The method of
sensitizing was improved until a Daguer-
reotype plate was prepiared, which is as
rapid as a wet collodion plate, but the

nage can only be scen at a certain angle.
The Calotype process, wliil cones

next, was patented by Fox Talbot in
iS.j t, and consists in having a mixture of
bromide and iodide of silver on paper


