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INCRGANIC CHEMISTRY o
CYANIZATION OF METALS WITH HYDROCYANIC ACID
AND OXYGEN:s MERCURY (%) :

Note 11 by Nember Livio Cambi and Ernestina Puglis,

presented by Neaber L. Camdi (*+)

Follwing 19 2 umutlu of ac cuclo ia the lulun-
sAaguage p-lodlul i d : ’ B 3 oy
dei 1

Classes of thc hyuul. mh-nt!nl ad h:unl Scimges),
Series VIIl, Vol XXVI, Fesc. 4, April 1939, pages 428-430,,

.

The preceding Note (1) was s prelimiasry report on the wey ia
which hydrocysanic acid and exygen attack gold, vith . reference to theis
similar resction upon mercury,

This rapert comseras the developmgat of further resecarch inte
this field, particularly im reletioa to darcury.

l. A5 has slresdy besn explained, this inquiry wes cemducted em
tha hypothesis that tae KN sdsorbed oa the surface sf the astal, ceused
activativm of the hydrogea, similar, for axemple, to vhat oocurs with
the argaaic hydrochinone compounds, thq aromytic nitroges-~hydrogea
derivatives, etc.., vhich yield active hyczrogu to the oxygen.

From the chemical point of view, the hypothesis can be cossidered
a3 based oa the fermation e! lgbile psendo-cempounds on the surface of

(*) Resesrch completed st the Metsllurgical Chemistry Center of the
Navivasl Resesrch Coumcil, Nilan University,

(**) 2oad at the session of 11 April 1999

(1) L. Cembi, thase Reports, 129 (1938)




the metal, considered for forn's sake as having s valence of 0 (2)3 '
146 O+ 0; =~ 2loN ¢ 8,0,

2. The prqcess of formation of B to which we refer, is proof
of the direct peroxidation of the hydroc}c&lc acid; it cannot bs accounted
for. as has besn the gensral practice for gold hitherto, for exarple,
a8 Causet by a shift in the hydionn hr-..:g!u about by tho matal in the
esenoes of CN™ auions (3).'

The oonceatration of l:ydr_ocynic ions is mr..ly limited in
soluticns of'hydracyanic acids particularly ian those acids; this fant
led us to consider the possibility of an intermediate processs

MO 4o O 2 Ml o B0
vhich we shall diacuss later.

3. The behavior of mmroury confirms ghis hypothesis. We found
thet the metsl wes attackad dy the ECN sad by Oze and the process pre=
cisely followe these atechiometrical nttcms

i+ 2 EN 0 = lz(Cl)z*EO

In other words, during the initisl phases, we £1ad 14 solutios
the two products {a the ratio 1 Bg(CN), s ! B0 Thus far, we have
reached comcemtrations of sbout 2 g/l ot hydrogen perauide.

The experimemts were coaducted in the siwplest fashioa. The
wexoury was placed 'a a horisoutal cylisder 60 me ix diameter aad 250mm

12 laagth, sealed at boch cndy, and squipped with tubes for gas eutlat
ard imput.

One opd of the tube rested om aa ecemmtric woodea gylinder, waich
imparted to §t a recking wotjom at six ocacilletioas per misute, ocsusing
the meral to'run back and forth. The cylinder comtaized about 300 g
of marcury sad J0ce of distilled water. The gedes cawe from a glode
containing abswt ome litre of comoemtrated aquedus solutiocn of hydrocysnic

(2) hia wut- laads to a comsiderstica of compounds wvith ocoardi-
aste velues of the general type of Me® (CHN),, i vhich a
correspoads te the mmbex of oovrdimatiocn. Obtemtion of such
ooupounds, sisilar to these familiar teo us as the carbilamings, 1s
the object of our research.

(1) odlsadear, RJex. 36, 393), (1903)




acid, with air bubbling through it to hecome ssturated with the acid.
By regulsting the temperature of the hydrocyanic solution and regular
reueval thereof, we maintained an almost constant ennemnion of HCN
in the reagemt tubde.

The hydrocyamic acid, the bydrogen pcoxide md tln merouric
cyanide vere measuied pctiodlully.

In tw surles of messurements, ve worked with quantities of
about 35 g/l and about 1G0 g/l of HCN, respectively. Thé speed of the
proceas increases with the concentration of ncn. pnctiuu, doubling
vith the riss from 33 to 100 g/1 of HCN,

Thus 2-:- w2 is7c noted no important iafluence of a vaziation {n
the pt cf uirered sclutions ranging from & to'¢, )

We show here the dacta on omng upus-mn: tha: lasted for three
consecutive days, with the lowgr concemtrstion of HCN at room tempers~
ture, and with pauses during the might.

\

lst day 2nd day ' T ¥d day
Hours 8,0, s/1 " Houra 5,0, s/l Rouras 8,0, g/l
1 0.170 2 0.340 &b 0.450
4 O.221 28 Q.442 o7 0. 646
9 0. 340 3 0.470 50 0,986

Foxr the pxocess we ars deacribing, you aeed a considerable excess of RCN.

4. mxou.d statis of the system, particulaxly at the higher
coacemtrations of 2. 0., less to woxe or less werked regressiom of the
coateut. The nht;vz lack of HCN leads to the formation of inseludle
wer cury compoundss inclwiing the oxmmdn. Rveatually the 1102 O
tent becomes zexo, ) a

¥y are xlso sware that, {n the presence & mercury, ua get the
rhythaic ostalyiic decesposit.ion of t':2 {¢)s with the thythmic foruse
tion of aercury peroxidss. We odemx that wotually the HCH added in
ajvance pruvents or msrkedly reduces this decompositiom gffect.

(A) Kedig & Welcemeyes "X Pays. Che®, 42, 601 (1903); ™Aatxopeff, I.
Hyl. Qo.p 62. 513 (lﬂ.)
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This is in sgresment with the relative stability of 5102 vhich
we found in scrongly hydrocyahie solutions.

5« We next undertock an inquiry into the polarizatioan of the
metals ve vere ¢considering under ‘the aotion of BCN. We obssrved that
sold, in the phospborie buffar solution we used (Phosphate momo-K o
phosphate bi-Na» veUZ5 wolurs pH = 6,88 =2 25%3» containing 20 to X0
g/l of HCN in an argon stmoypaere, takes on a negative polarity of

-02362 == 0,40V, with respsct to the hydrogen olo*ndc in the sgme
buffer.

We axa now’ conduoung similar sxperiments with meroury. The
polarizstion potentials, however, are markedly Iinfluenced by the pH,
and are acre at:ongly aegative than was the case with gold. on thc
ordex of «0.13+ += 0.18v, .

Dsvelooment: in this aspect of our remearch will be anmounced
e= Jiscussed in a forthcoming Mote, along with further dsta on the
experiments of cysnidization reactions wo are investigating.




