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PREFACE.
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HE importent paper reprinted here {5 admitiedly

the most valuable contribution made by Graham

to pure chemistry. From the historical point of view,

it is specially noteworthy on two different grounds-—

firstly, because in it the relations to each other of ertho-,

[ pyroe, and metaphosphoric acids and the corresponding

| salte were first pointed out; and secondly, because it

formed the starting point of the idea of the Basicity of

Acids—an idea which undoubtedly originated with
Graham.

- For the guidance of readers to whom the old-fashioned
nomenclature of the paper may be unfamiliar, it may be
explained that *subsssquiphosphate” or “subphosphate”
comesponds to normal orthophosphate ; while * phos-
phate ” or " neutral phosphate ™ is appled to such salis
as Na,HPQ,,1aH,0, and * biphosphate” to such
salts as NaH,PO,H,O The notation of the paper
is the dualistic system introduced by Berzelius—each dot
placed above a symbol representing an atom of oxygen,
with which the atom for which the symbol stands is
supposed to be combined directly. The formul® are
based upon the old atomic weights.

L. D
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1. Of the Subsalts.
'N'D classes of salts have more liberally rewarded

investigation than the arseniates and the phos
phates. Witness the discovery of the extraordinary
phosphates of lime by BERZELIUS; the observation of
the identity of form of the corresponding arseniates angd
phosphates by Mimscaeruicr, and the doctnne of iso-
morphism to which that observation led ; the discavery
by the same chemist of twa biphosphates of soda, agree-
ing in composition but differing io form ; and lastly, the
discovery of the pyrophosphates by my friend and towns-
man Mr. CLARE. Much, however, still remains to b
done to complete the history of these interesting saits.

1. Sudarseniate and Subphesphate of Soda.

The extracrdinary disposition of arsenic and phos-
phoric acids to form subsesquisalts—such as the brown
arseniate and the yellow phosphate of silver, the common

* [From * Philosophical Transactions " for 1833, pp. 253-284.
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(] Grakam.

sibarseniates of lime, lead, &c.—is well known., Corre-
sponding alkaline salts exist, which mexit the consideration
of chemists,

To a strong solution of erzeniate or phosphate of soda
add 2 solution of caustic soda till the liquor feels soapy
between the Gngers, At least half az: much soda as
alresdy in the salt must be added, but an excess of alkali
s not injurious. Concentrate the liquor dll a pellicle
forms on its surface, and then allow the solution to cool
At the temperature of 150°, tufts of slender prismatic
crystals appear in it these rapidly increase in quantity,
and finally fill the vessel.  The crystals must be drained
as well as posmble, and the motherliguor may be thrown
away, as it contains little else than the excess of caunstic
soda and the soluble impurities of the salts. It is neces
sary, without loss of tme, ta redissclve the crystals in
twice their weight of hot water, to filter the solution
throngh paper, and to recrystallize.

Both salts crystallize readily, as their solutions coal, in
the form of six-sided prisms, which are generally slender.
The priam is often terminated by a fat surface, which
appears to be a right section, The angles of the crystals
were not measured, but two of them are much more
pbtuge than the remaining four. The subarseniate may
be procured in crystals of larger size than the sub-
phosphate, bat of the same form.  These salts in the
crystalline form are oot altered by exposure to the air,
but in solution they absorb carbonic acid; and when
again ecrystallized, a portion of carbonate iz found to
adhere pertinaciously to the crystals. It is easy, however,
to produce fing erystals by the process described, free
from earbonic acid, and apparently pure.

A solution of the subarseniate is precipitated emactly
neutral, by an excess of fused nitrate of silver, the brown
subarseniate of silver falling down, which proves the
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alkaline subarseniate to be in the same state of neutrality
as the metallic subarseniate, and consequently of a simi-
lar constitution. The subphosphate gives, with the same
reagent, the yellow subphosphate of silver, and leaves a
liquid either neutral or very faintly alkaline by the most
sensible cudbear paper. The alkalinity, however, must
beaccidental, as it disappears on the addition of the small-
est quantity of acetic acid, These salts, therefore, rank as
subsesquisalts, containing one proportion and a half of
base to one of acid* They are interesting as the only
known soluble salts of that constitution. The subphos-
phare had been previously crestallized by Dr. DavroN and
recomménded as a reagent; T bat it was supposed to
contain twice as much soda as the common phosphate.
Mrrscerriich also infers the existence of a subsesgui-
phosphate of soda, from the quantity of carbonic acd
expelled, when phosphate of soda is calcined with car
bonate of soda.f The same salt appears likewise to
have fallen into the hands of Dr THOMSON, as an acc-
dental produet, but is described as a carbone-phosphate
of soda, being probably impure.§

In regard to the properties of these salts They are
strongly alkaline to the taste, and act upon chlorine and
iodine like free alkslies, Indeed the excess of their
alkali is separated by the weakest acids, even by carbonic
acid, angd the commaon rhombaidal phosphete or arseniate
afterwards appears on crystallising. When the pure
crystals are thrown into neutral nitratc of ammonia, the
volatile alkali is disengaged. At 60" FaHR. 100 parts

* Thres atoms oxygen in the base for five atoms oxygen 1o the
acid,

+ Manchester Memoirs, N.5,, val. iil. p, 12

1 Annales de Chimis et de Physique, tom. xix, p. 363,

§ First Principles, &c., vol. i p. 451,



