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On some of the Oombinatio11s of JJ1ercury. By Mr. RElD.
[Rcud at the 8oulb Afric.lD las1itution.J 

MnRCUJI., combines in two proportions with oxygen: the

peroxide, that is the oxide containing the maximum of oxygen, 
being of a red colour; the protoxide or oxide containing the 
minimum of oxygen bein� bhtc. Each of these oxides m11.y be
combined with nitric acid, forming metallic salts. 

Pernitrate of mercury, or nitric acid in combination with 
peroxide of mercury, is formed by the action of concentrated 
nitric acid, but always with nn intermixture of pronitrate or acid 
in combination with proto:xidc of mercury. In order to obtain 
the pernitrate, pure pnoxide of mercury is dissolved in nitric 
acid, t\1e solution by evaporation yieldin� small acicular 
chrystals. It is extremely soluble in water, is ,·ery acrid and 
tinges the �kiu of a brown colour. The addition of water <la• 
composes it

1 one part remaining: in solntion contains peroxide 
of mercury with an eXC€S� of acid, a precipitute being formed 
whicb consists of the same oxide with a <liminished proportion 
of acid. The solution when again evaporated yields acicu!�r 
chrvstals as before, the excess of acid remaining in solution. 
When mercury is added to this solution it attracti. a proportion 
of the oxygen from the peroxide, and both are converted into 
protoxidc, which, 1mitiog wi1h the nitric acid, a prooitrate of 
mercury is formed instead of the pernitrate. 

'When mercury is exposed to the action of nitric acid diluted 
with two parts of water, it is slowly dissolved and pronitrate of 
mercury formed. The combination ceases before the whole of 
the acid is acted upon, but when heat is applied it recom­
mences, and by gradually increasing the temperature when the 
action stops, the whole of the acid may be rnarle to combine 
with the mercury forming pronitrate. In tliis case, howe\·er, 
the combination· is not limited to one proportion of acid and 
protoxide. Uthe combination is stopped before the whole ol' 
the acid is taken up, it appears in the form of hexa�ons or
hexa.g-onal plates. If it is continued till no acid remains, the 
form -of the chrystals is that of acicular prismc. When boiling 
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waler 13 poured upon either of these salts a precipitate fa�I• 
down which is of a vel!ow colour, and the solution depos111 
chrystals which are in ·the form of rhombs. If, instead of boil­
iug water, cold water is poured upon the same chrystals, the 
precipitate which falls down is white. 

It appears, therefore, that protoxide of m�rcury forms ,vith 
nitric acid three chrys1aii1.Hhlc compounds which may be named 
from their form, hexa�onal, acicular, and rhombic pronitrates 
of mercury. Besides these, the protoxide may be united in 
other proportion� with the acid. Thus by triturating 92 parts 
of mercury and 100 of peroxide with50 of ncid, adding so moch 
water as is necessary to give the materials the consistence of " 
paste, a compound is formed of a white colour. The acid may 
be made to take up �ven a large,· quantity of metallic oxide, but 
in thi:i case more labour i� uecessary. The theory of the action 
is that the peroxide imJiarts one proportion of oxygen to the 
metal, both beiug converted into protoxide, which unites with 
the acid. The compound formed by using the above propor• 
tions is probably the same as the rhombic pronitrate, aud as 
the precipitate which falls down when cold water is added to 
the hexagonal or acicular pronitrate, and probably between this

compound and the yellow precipitate formerly mcutioned, com­
bination takes place in every proportion. 

The hexagoual pronitrate is most readily obtained by dissolv­
ing mercury in diluted acid in the manner formerly described, 
the proces8 being stopped before the \vhole of the acid is t>tken 
up, or, if continued, till no acid remains, by adding a small 
qu11ntity of acid to the solution previously to cooling it. The 
solution of it in water when hot bears dilution to a considerable 
n.tent without decomposition, but when tl1c chrystals are acted
upon either by hot or cold water they are decomposed. The
chrystaliwd sail remains permanent, in tbe air.

The acicular pronitrate may be obtained in the same manner 
as the hexagonal, continuing the prOC<'-SS till all the acid is 
taken up. The solution hears dilution in the same inaaner aa 
the solution of the hexagonal pronitrate, but not to the @ame 
extent. The dry chrystals when exposed to the air bccom� 
yellow, a change probably resulting from tLe formation of hex­
agonal pronitrate on the one hand and cf the yellow insoluble 
salt oo the other. The presence of a very slight excess of acid 
prevents this change, the cbrystols remaining permanent. 

These two salts are convertible, the one with the other, ac� 
cording to circumstances. When a saturated solution of pro­
nitrate contains only a sli11;ht excess of acid, it sometimes 
deposits acicnlar chrystals, after which the acid "hich remains 
in the solution, acting upon the chrysta]s, combines with them, 
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and change! their form into th',t of ir.inute hexagons. O,, the 
other band it sometimes happens, that, umler similar circum­
�t,mc{'s, hexagonal pronitrnte is formed, after which tl1e super­
abundant acid iri them is .thstracted by the �olution, an:! the 
chrystals arc changed into acicul.1.r prisms. 

The rhombic pronilral� is insoluble in cold water, but when 
acted upon by ho1li11g water 1s <lecompcscd, the water rli�­
solving a portion of protoxide in combination with an excess of 
acid, and a portio:i of ye!low insoluble pronitrate beiRg 1,rc­
cipitatd. 'fhe rhombic pror.itratc is soluble in a so�ution of 
hexagonal or acicular pronitrate, a property wl,ich en;ibles us 
to obtain it rapidly. fol' this purpose the compound obtaine<l 
by triturating peroxide of mercury, metallic mercury, and 
nitric acid together, in tl1e proportions already mentioned, is 
�xposed to a heated so\.1tir1n of pronilrate when a fourieenth 
part oftl,e compound is disso!,·e<l, and is deposited in the form 
of rhombic chr.vstals upon cooling. Dy repeating this proceijs 
any quantity cf ihe chry,tals may be obtained. 

All the pro11itratcs are deco•nro,e<l by ammonia, which 
throws down a black precipitate from each of lhrm. This 
precipitate when washP,d v..-ith boiling water becomes blue, and 
this blne powder when expornd to heat is again uecomposed. 
metallic mercUJy being e,·ol vc<l, and beini; e,·aporated, a reddi�h 
powder remains. This red powder when further urged with 
heat, dimi11i�hes in quantity, and a small quantity of while 
powder is left. From thc�c· results I am led to conclude, that 
this blue precipitntc is nvt a p11re protoxide of mercu1y, but 
protoxide containing a portion of the alkali. 

Potash added to hexagonal or aci<:ular prnnitralo, attacts 
first a portion of acid, and causes the formation of a white 
precipitate; an additional riuantity c11anges this to yellow; and 
a still larger quantity changes it to blue. These successive 
c-hangcs nre no doubt owing to th� gradual abstraction of acd 
from the oxide of mer�ury, and consequent formation, first, of 
the wl1ite pronitrate, similar in compcsition to rhombic proni­
trate, and lastly of a c-oinpound contaiuing no acid. This com­
pound when wa�hed with water is similar in appea1ance to the 
componnd obtained from the action of ammonia, and is proba­
bly protoxide of mercury in combination with a 11ortion of 
potash. Whether they shall l>e found to be pure protoxide, or 
protoxide in combination with an alkali, this and the preceding 
substance may, I would suggest, be advantageously <llllployed 
in any case where a mild Jmparation of mercury is wanted. 

Pcrnitrate of mercury when exposed to a tempcratnn: of 
ilhout 600° , is converted into a red compound which has re• 
c�ivcd the name of red precipitate, and c,f nitroxidC' of nll'rcury.
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The pronitrate� arc converlr,d bv a gentle heat. into a red c.om­
pound, in a state of mirrnte mecha11i"cal suhdi\'iSIOJI. llhorobic 
and yellow pro11itrues, 1,y ei.posure to a gentle heat, al.so !l:ive 
the same compound, the proportion ohtaint>d from yellow 
pronitrate beiug- s111al!<-st, aml increasing ,H:cording to the 
quantity of acid contained in each pronitralc, th�t from the 
beiia�onal pronilrate beiug nearly cq'.Ja) to the quantity of
mercury which it contains. The reason of this obl'iollsly is, 
that the oxygen required for the pero:-idatmn of the mercu·ry i11
derived from Ilse ac:1d, which in the yellow and rbombic proni­
trates being comparatively small. th�re 1s but a �mall (Juautity 
or met.ii parox1<l1zed, the remaioder being ewporated an<l Jost. 

Red precipitate. or nitroxide of mercury, h3s been usually 
considcre<l as a peroxide of mercury containrni:- a small quantity 
of nitric acid and a larger q1nntity of oxygen than i� co11tai11ed 
in any other oxide of mercurv. I am led to conclur:le, howt ver,
that ihis ,·iew iij erroneous, �nd that, when properly prepared, 
it contains n,:, nitric acid, and no more oxyo-en than is co11tained 
in the red 01<ide procured from the prouit;all's, or in that pro­
cured by exposing mercurv to the action of oxygen ,, ith the 
assistancEJ of heat; that in fact, these processes all give the �ame 
compound, for each, when triturated with metallic mercury and 
nitric acid in the ma11ncr formerly described, oxyuates the same 
quantity of mercnry and alfords the same compound. 1 there­
fore am inclined to believe, 1hat, in making the experiments 
from which the common opinion is <lrawn1 a preparation had 
been used in which the process of its vreparation La<l uot been 
continued sufficiently lot,\!', and that a r,orcion of the peroitrate 
of mercury had remained undeco1rl}10sed, thus influencing the 
products of the analysis. h appears to me, therefore, thitt the 
pronitrates may be used with advantage in preparing 1he red 
oxide of mercury instead of pernitrate; or instead of exposing 
mercury to heat in the open air; because of the comparatively 
little trouhlc with which it may be procured, and because. com­
pared ,vith the oxide procured from the pernitrate, of the i:reater 
facility with which it may be obtained pure, and in a state of 
minute subdivision. 

Havin� shown that pronitrate of mP.rcnry may without dif­
ficulty be obtained free from intermixture with pernitrate, it 
appears to me that pure protochloride of mercury (calomel) may 
be made advantageously by precipitation, The process usu�lly 
recomlllended for this pul'pose does not succeed, not merely 
because a pure pronitrate is frequeotly not obtai,1ed, l,ut be­
cause the compounds resulting trom the action of chloride of 
�odium (common salt) and pronitrntc of mercury, arc not 
nitrate of sodil an<l protochk•ridt of mcl·cury, a.lune, but to• 
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,..;ether 1•.-ith these, deutochloride of mercury (corrosive sub­
lnnatc) and a portion of pronilr�te of mercury with an excess 
of oxide. To pro\'e lhe accur.:cy of 1 bis resu It, I tritu rated 
together chloride of sodium and protochloride of mercury, 
adding a little water and arphing a gentle heat, and found 
the mak,rials gradually became blue, a change attributable to 
the decomposition of the protochloride, and pro\·ing the unfit­
ness of the chloride of sodium fo1 the purpose intended. I 
think it is probaLle that the change is owing to the formation 
of a triple compound of dcutochloride of mercury and sodium, 
in which the proportion of clilorine to mercury is as two to 
one, one proportion of which being abstracted from a portio11 
of protochloride leaves in it an excess of oxide, and hence re­
salts the blue colour. 

Finding the�e results, I employed muriatic acid instead of 
the chloride of sodium, which tbrew down a precipitate of pure 
calomel, and this preparation appears t.o me to act upon the 
$ystem more mildly than calomel obtained by sublimation. To 
procure it, the following formula may be employed: 

Take of purified mercury seven ounces, nitric 11.cid two 
ounces and a half, water five ounces, pour the acid dilated 
with the water upon the mercury in a glass vessel, and wl1en 
the effervescence has ceased, digest with a gentle heat, ti!! tl,e 
.dfervesceuce again ceases. llaise the heat as the effervescence 
ceases till it boils, and continue to boil for one hour, adding 
boiling water from time to time as the fluid evaporates. Pvur 
off the solution from the residual rn3rcury, and add ten pounds 
of boilini water. Las ti y, add muriatic acid till it ceases to 
throw down a precipitate. Wash this precipitate with warm 
distilled water, so Ion� as the fluid poured off chllnges the 
colour of litmus, and then dry it. 

More mercury is here directed to be used than the acid can 
dissolve, but, by ming an e:i:cess, the whole of the �cid is more 
readily neutrafocd. By using- no heat at first, and raising it 
gradually, the formation of pcroitrate is prevented, but should 
any portion of it be formed, it is in the course of the action 
decompo�ed by the mercury and converted into pronitrate. 
However, should any portion of it when formed, not be de­
composed as it forms with chlorine a soluble compound, it is 
removed by the washing, thus leaving the calomel perfectly pure. 

To prepare the red oxide from the pronitrate, the following 
process may be used : 

Dissolve the mercury in the acid and water as before <li­
rected, using the same proportions. Having poured off the 
solution from the mercury, add nitric acid half un ounce. 
Evaporate till a white mass wnains, which being rubbed to a 
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powder, Fut it into a shallow vessel; then expose it to a heat 
gradually raised till it cease to emit red vapours. 

Nitric acid is here directed to be added to the solution in 
order that the protoxide of mercury may be saturated with acid, 
from which a sufficient quantity of oxygen may be derived lo 
convert the mercury into peroxide, antl thus the largest 
quantity from the materials u,ed be obtai ne<l. 

It deserves notice, that when calomel, red oxide of mercury, 
and mercury, are rubbed together, moistened with water, they 
combine and form a blue compound, a result which does not 
appear strange if we adopt 1he old th6ory of the constitution of 
muriatic salts, and consider this as a compound of muriatic 
acid and protoxide of mercury, the protoxide being in excess 
ana!o�ous to the combination of protoxide of mercury and nitric 
acid ; but if we adopt the new theory, that calomel is a com­
pound of chlorine and mercury, and does not contain oxygen, 
the result appears tather singuhtr, for, in this iostan ce, we ob­
tain a compound altogetl1cr different from the other chlorides, in 
this respect, that oxygen does enter into its composition. Ac­
cording to this view it is a compound of chlorine, mercury, and 
protoxide of mercury. 




