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ABSTRACT

& polarocraphic atudy of the dloyantsurate and the
tetraoyanosurate complexes has been made , Distinet
eurrent-voltage curves were obtained for voth complexes
with and without supporting electrolyte , The halfewave
potentials w0v§ found to e =32 and «§.3 volte for the
au(oN)y end the Au{cH)Z waves ,respectively . The
dicyanosurate wvawe was studied as s function of cyanide
and hydrovide concentrations and the shape and position
of the wave was fTound to vary therewiths The essily and
soourately determinable 4iffusion currents were found
to be directly proporticnal to the somplex lon concenw
trations , Thus , polarography has been shown to be & pood
qnamti%m&iva:ma&hﬁﬁ.af anslysis for the two gold-cyanide

complexes,



mm::

Until mmely,; no fairly vapid, relatively simple
but accurate quantitative method of analysis for the two gold
cyanide complex ions had been perfected. A method meeting
these requirements has been urgently sought in order that an
electron transfer mw:luaﬁl‘ between the dicyanocaurate and
tetracyancaurate ions may be conducted. One such analytical
method which has been investigated is polarography.

| Generally, a polarographic analysis requires only a
small volume of solution, yields good results and is easily
and rapldly conducted, The data obtained is in the form of
& current-voltage curve for which the currvent is plotted as
a function of the applied potential., The potential at which
a distinct current change occurs is known as half-wave
potential and is indicative of the electroreducible mch
present. The accompanying current change, known as the
diffusion current, is usually proportional to the comcentra-
~ tion of the specie. Also, more than one imummuu
specie may be analyzed in the presence of m othexr at the
same time, Because of these reasons, polarography was
chosen ag the analytical method to be investigated.
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The uem«mm and tetracyanoaurate complexes had
previously been studied polarographically by John Herman® at
the University of Prague in Czechoslovakia. He reported that
distinct current-voltage curves are obtainable for each of
the two gold-cyanide complexes and that the diffusion curvents
are apparently proportional to the complex concentrations.
Unfortunately he does not report the conditions ox the con-
centvation vanges for which this analytical method is valid.
It was therefore decided to try to reproduce the current-
voltage cuxrves and to also investigate the effects upon
these curves of changing such parameters as cyanide ion
concentration and pH,
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- CHAPTER 11

The experimental apparatus (Plate #1) consisted of
4 Seargent automatic recording polarograph, an electrode
vessel m a dropping mexcury electrode. The solution to be
tested, along with clean mercury were placed into the
electrode vessel, the dropping mercury electrode was placed
Just into the top of the solution and then all electrical
connections were completed after which the polarograph
automatically produced the desired current-voltage curve.

The electrode vessel had been especially constructed
8o that pure nitrogen which swept all oxyges out of the
solution, could first be bubbled through the solution and
then made to pass over the solution while the polarogram was
being taken, The dropping mercury electrode consisted of a
fire bore capillary glags vod from which & small mercury
sphere drops every few seconds, The mercury head was kept at
25, em, at all times and for all polarograms,

The polarograph performed almost so perfectly through-
ms‘m year that polarograms of the same solutions taken at
various time intervals were almost completely superimposable.
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CHAPTER IIXI

THE DICYANOAURATE COMPLEX

The dil:ymu complex was first studied wather
than the muemmm eo;:plw because it is commercially
m_mthbh as the potassium salt whereas the latter has to be
prepared from chlorauric acid (H Ml‘). The potassium
dicyancauvate salt (K Au ‘“’2 .2 ize) was quantitatively
dissolved to produce one hundred milliliters of a ,100 M
stock solution. Aliquots of this gold solution wewe then
quantitatively diluted to produce solutions suitable for
polaxogrephie analysis. '

At first, great emphasis was placed on obtaining the
current-voltage curve for the dicyanocaurate complex described
by Hexman, In ovder to keep the gold cyanide solutions as
eimple as possible, potassium cyanide was chosen ae the
supporting electrolyte since the gold salt contained both
potassium and cyanide ions: The currvent-voltage curve
obtained is shown on Plate #2a., The half-wave potential is
»1.3 volts vs. ml mereury pool.

Next of intevest was, of course, whether the diffusion
current is directly proportional to the gold cyanide
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concentration. The data for a set of solutions in which the
gold cyanide concentration is varied while all other factors
arve being kept comstant is given below and plotted on

Plate 2b,
TABLE 1
Data

.l;x”(m){J [Ken7 Diffusion Current
250 x 107°M 010 M 5,71 mievoamp,
500 x 10"% 010 M AR
J50x10"% . .ot0m 7.4 "

1,00 x 10”2 0108 . 22,86 "

It is necessary to explain how the diffusion currents
are obtained and the possible difficulties one may encounter,
The residual curvent and limiting curvent never become
exactly parallel to the horizontal (voltage) axis and thus
current-voltage curve by simply taking the current difference
at two diffevent voltage values, If the only variable in a
set of solutions is the dicyancauvate concentration, them
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very good diffusion current values are obtained by taking the
current differences at two specific voltage values for all
sets of solution, It matters not which two voltage values
ave chosen a# long as these two values ave used throughout.

| As the dava and accompanying graph indicate, it is
quite possible to use the mhmp& as a quantitative tool
for the analysis of the dicyanoat
of at least 1.0 x 10°% molar, This statement is true when
the supporting electrolyte is &« .0L0 M KON soluticn, Next,
the effects of changing the K AU(CN)," concentzation is
investigated. In order to make sure that all possible

yate ion to & concentration

extremes of variation of the cyanide concentvation be in-
vestigated, all one need do is obtain polarograms of gold
cyanide solutions which contain no supporting ¢Mm1m,
as concentrated a eymm ‘solution as desizable and several
‘others with intermediate mmuaumm To say the least,
the final result is uu:auna : .

g mmmm;nhmmmmtamm
ing ammm. 18 needed in order that ‘reproducible results
be obtained; in fact, mos most times without supporting electro-
lyte, ;mmx wm cannot be obtained. It was,
however, considered worthwhile to attempt to obtain &
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wumm without any supporting electrolyte. The startling
result was a current-voltage curve almost exactly like that
 obtained with a .0l M KCN supporting electrolyte solutiom,
and which also gives a vexy good calibration line of diffusion
current vs., concentration, Below is given the data obtained
for the dicyanoaurate without any supporting electrolyte.

TABLE 11

[Au(en)," ]  piffusion Curvent E, h Ionic Strength
.100 M 52.11 m.a. ~1,18 .100
050 M 25.95 p.a, ~1.27 050 See Plate 3.
025 M 12,08 Mede ~1.35 025

Thus, here is illustysted that a very 3&4 calibration
Line u obtained which makes it possible to avalyze quanti-
tatively a dicyancaurate solution which is less concentrated
than .10 molay., It does not seem unlikely that even move
concentrated solutions will £it the calibration line, A more
concentrated solution was not available and thus no current-
voltage curve could be obtained.

it is of interest to notice that as the dicyanoaurate
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Plate 3
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concentration increased, the half-wave potential moved to

more positive values. This phenomena is not unexpected since
‘the half-wave potential is a function of the ionic strength of
a solution, It will later be noted that with increasing
cyanide Wﬂtinm move pronounced shifts will be
produced for the half-wave potemtfal. A look at the slopes of
‘the calibration curves from Plate #2b and #3 reveals that
‘emdller diffusion curvents will vesult per molo. of dicyano-
aurate when no supporting electrolyte is present as when it
is present,

szm ot Phu #2b mlmuw u.m - 2,286 m
«010 M RCN manm -mmxm: ~ mole,

slm of Plate #3 uu.bmcm m. = 4521 m
mh.

This shows that the Wm electrolyte unm
nmmhtmly 76% o! the current, mu. the vest is mz dm
to the reduction of the gold salt,

chMqunn uemchnmmumy
is obtained with nmmmponm ﬁh@ml.mu the
quantitative ml_yau for dicyancaurate. At first glance it
would appear that v!.u: supporting thatmlm one abam |
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greater accuvacy since the slope in this case is about five
times greater than that for no supporting electrolyte. Thus '
a given wncertainty o the diffusion current would produce a
smaller uncertainty in the concentration for the graph with
the greater slope (the calibration curve obtained with
supporting electrolyte). If the process by which one obtains
the diffusion curremt is kept in mind, it soon becomes evident
that both calibration lines produce the same unsertainty in
the concentrations, The diffusion curvent is found by taking
the diffevence in the limiting curvent and vesidual current.
This difference is expressed in millimeters (a distance
measurement) and then multipiied by a given factor which con-
verts millimeters to microamps. Since the width of the graph
paper is constant and the sensitivity is adjusted such that
the increase in curvent, §, covers much of that widch, it is
apparent that if the uncertainty in the distance measurement
for two diffevent graphs is a particular value, § AS, then
=25 which is relatively constant

the percent error will be :
for all graphs since they are expanded to cover much of the

paper width, Thus, it is seen that the same relative per cemt
of errvor is apparvently present in all concentration determin-

ations.
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So far it has been determined that although the

presence of excess cyanide ion as supporting electrolyte
does not affect abn shape of the mmt-votmd curve of
dicyancaurate fon, its presence does affect the slope of the
calibration curve of diffusion current vs. concentration when
compared to solutions c@u&nm no supporting electrxolyte.
" Also, it was seen that in the case of no excess cyanide the
half-wave potential of the dicyanvaurate wave was moved to
more positive potentials with increasing u(eu)z' concentration,
Next, the effect upon the current-voltage curves of changing
the cyanide concentration was investigated. The resultant
data is given below and the current-voltage curves are shown on
Plate #4. For all these curves, the Au(CN), concentration
wag kept 5,0 x 10°3 u,

TABILE IIX
LR, T « 5,00 x 1070
SERA Tonic
1 010K 10,41 1L7 1, .z;-.a.. -1.28 L0150
2 #0500 M 1_@:?5 il,1 ~1.08 »0350
3 AN (3898 M8 -1,02  .1050
4 200 M 11.08 R 5 - 98 .MSO
5 400 M 11.27 uns by .;35 .4050
6 u‘m M 1’-'“ M’ ‘ - OW : -‘050

um » 11.3 £ .3
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Before discussing the data, it would be of interest to
look at the current-voltage curves (Plate #4) obtained for
each eyanide concentration. These curmt:—-wima curves avre
reproduced as failthfully as ic poseible in orxder that the
reader may plainly see the various effects,

. For all of these cases, the dicyanocaurate concentration
was kept comstant at 5.0 x 10°> M, and only the potassium
cyanide concentration was varied. The numbors on each of the
graphs corrvespond to the solution number listed in Table 1II.
It is observed that when the cyanide concentration reaches
«10 M instead of obtaining the usual smooth half wave, a small
kink starts to appear about half way up the curve., This kink
grows with increasing cyanide concentration until a veal stromg
maximum is obtained for the .80 M KCN solution, There is no
apparent correlation between the height of this maxima and the
KCN concentration, and at rm; the reason for thic maximum
vas unknown, It is to be noted that once the maximum had been
reached, the automatic recording pen went back to mciﬁ out
the dicyanosurate curve 88 if the maximum bad not been present.
This latter segment of the dicyanoaurate curve has been extra-
polated in order that the half~wave potentials of the waves

can be ascertained.
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These maxima may be m result of the complete destruc~
tion of a loose gold cyanide complex formed at higher cyanide
concentrations or it may be the result of the reduction of a
hybrid gold-hydroxy-cyanide complex which might conceivably be
formed at these higher pH values, After all, the pH increases
substantially with increasing cyanide m@mﬂm through
hydrolysis, Because there was no evident explanation for these
maxima, other than these hypothetical reasons, it was decided
to determine whether the maxima were a function of the
increased cyanide concentration or the increased hydroxide con-
centration. If it is doubted that an increase in cyanide
concentration produces any substantial increase in hydroxide
fon concentration, then it should be noted from solutions 1 and
2 in Table III that a tenfold increase in the cyanide concentra~
tion produces a .49 pH unit increase; i.e., @ w*"’ or a 3.1
fold increase in hydroxide concentratiom. Thus, the hydroxide
concentration increase cannot be neglected.

It seems logical that if one takes a dicyancaurate
solution which is .0l M with vespect to KCN and which formerly
gave no indication of a maximm and now makes it alkaline, its
polarvogram should reveal whether the increased hydroxide
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concentration causes the m. A solution of the following
constitution: 5.0 x 1070 M Au(CN),”, .OL M KGN, pH = 10.41
wag brought up to a pH of 11,55 (a l4~fold increase in
hydrozide concentvation) and its polarogram taken over a
period of weeks. No appavent chamge in the cutves was
noticed, Since this increase in pH may not have been drastic
enough, the pi was raised to 12.50; i.e., (a2 123~fold increase
in /OR"_7) and still no maximum was observed, Thus, the
waxima m be the result of the increased KCR comcentration.

The waxima are, however, not due to a loose gold~
‘eyanide complex which might be formed when the cyanide
concentration 18 increased, The maxima are due to the fn-
creasing ionic strength which accompanies the increase in KON
concentration. A study of the litevatuve® reveals that at
bigher fonic strengths, the dropping mercury electrode
momentarily depolarizes. "The potentisl of the dropping
electrode remains constant from the begimning of the discharge
until the maximum is veached, and that no concentration polar-
teation occurs. lmeddately after the maximm is passed, and
the current decreases suddenly, the dropping electrode becomes
almost completely concentration polariszed.” Thus, the KCN
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does not act specifically um the dicyancaurate wave, but it
produces an ionie stremgth which is a determining factor for
the maxima formation.

Data from Table III, which is plotted on Plate #5,
reveals that the ionic strength also has an effect upon the
half-wave potentials; i.e., an increase in ionic stvength
 shifts the half-wave potentials to move positive values,

Plate #5 has on it two lines, The long line iz obtained from
curvent voltage curves wheve the ionic stwength was varied by
changing the KON concentration (the Au(CN),” was kept

5.0 x 10" M) whereas for the short line, the only comtribution
to the fonic strength is due to the Au(CN), . Although the two
lines ave not superimposed, it is quite significant that the
mdmmtbcm. From these two slopes it can be
inferved that a tenfold increase in ionic stvength will shift
the half-wave potential by .29 volts toward moxe positive
potentials.

In this discussion of variations in the whole half-wave
structure and iomic strength, etc., one important factor has
not been mentioned, and that is the diffusion current which
determines the applicability of polarography to the analysis of
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dicyancaurate, While the ionic stvength and the whole wave
structure changes so erratically, is the diffusion current
changing and thus negating polarography as an analytical
tool? ek ‘ A R |
. . The data from Table III will readily show that the
- diffusion current is not changed excessively, For solution #1,
several polavograms were obtained over a period of m weeks
- and their corresponding diffusion currents were averaged to
obtain a value of 11,7 £ .2 p.a, The £ ,2 p.a. represents
the average deviation of all the am.'um currvents from the
average. Thus it is evident that for any solution, the umcers
tainty in the diffusion curvent is approximately 2 per cent;
L.e., (.2 out of 11,7 48 @ 31°5 x 100% deviation or 1.7%).
The values for the diffusion currents in which the conditions
other than the gold cyanide concentration were dyastically
changed when averaged, yielded a value of 11.3 # .3 microamp.
This represents an average deviation of about 3 per cemt
( 77§ = 100 » 2.7%). This amply veveals that when the other
conditions in the solution ave changed, the diffusion current
does not change appreciably, proving that the polarographic
method of analysis for dicyanocasurate is valid over a whole
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rvange of ionic strengths, This fact is quite important since
it reveals that if the supporting electrolyte produces an
ionic strength equal to or greater than ,0150, one need not
worry about adjusting the ionic strength in oxder that valid
‘quantitative data be obtained, Thus, in the ultimate appli-
cation of polarography for the analysis of gold (I) cyanide,
greater simplicity and saving of time cam be vealized,

VWhen no maxims appear in a polavographic wave, the
wave can be analyzed to reveal certain thermodynamic infor-
mation, Theoretical treatnent® of ‘the reduction half wave
reveals that the following relationship should hold for a

Bty - BB e (ghp
n » # of electrons
- 4 = current height

A plot of B, , ve. log ‘R‘I’ should yield & seraight
m-uuunmah(m). |

on Plate #6, is given the plot of By _ vs. log ( ﬂ&)
for a 5.0 = 1072 i Au(CN),” 4n .01 ¥ KON solution, The slope
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of the experimental line is - ,199 as compared to the theo-
retical value of :@&1 2 0591 since n = 1o

‘mumwmm-mnhﬁ-mmmmm
of the ﬂ&mmn complex is not romntbh; If the
muaummtbh, mm-nmmmnmmu
yield a ulm lw " of ,297 which cmld not be emt.
This pm mo wmh a more accurate ul.u for E% om

Bie. ® &1, mm m»nmh zero, This value for
E
/g
divectly from the half wave. It is quite apparent that the
polarograph's usefulness 18 not limited to quantitative

(~ 1.285) agrees closely with =1,28 which was obtained

analysie only.

m study af the dicyancaurate half-wave cannot be
considered complete without mentioning the sporadic appearance
of a half-wave at about ~-.3 volts. Another look at Plate #2a
will show the very small half-wave which has sometimes
appeared in some of my dicyamosurate solusions, - Sines oﬁxy a
reduction produces a half-vave, something other than the
dicyanoaurate is being veduced at this low potential. Appar-
ently, this reduction is also irreversible since a plot of
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l:a e, VB ﬁ:{) y!.om a slope of ~,240 and a half-wave
-3

potential of ~-.450 fora 2.5 10" M M(W)z

[N J s 7.5x% m -3 This hal!mw does not make &
regular appearance but puts in an appearance occasionally. It
has never been considered important to study this half-wave,
since mm”nmmmanm'dm importance.
Some of this wave's mmmuam have, however, been detex-
mined. The wave, when present, umﬂ only in solutions of
lw cyanide mcmmtm. An mhmum for this phum
may be that at hw‘n cyanide mcmmema (increasing ionic
ltmneh) the wave may be mwd to more mtuw mtuh or

so close to the zero potemtial that its mmauym be
dommd. At first it was suspected that the wave may be due
to an mpurity in the KON which usu‘m, but the wave also
nmmMmmua HCN is present. Next, it was mopocm
me dissolved amm -uht cmlmbly be causing ths.s wave
but upon flushing vtzh aw, thc wave u still prnut.
MW m:ammmmm.uyummm
utmmmmm icns which uight hcvc been formed hy m
eu“um of the mmm« m:: |

A solution which was Wt ehrwsh vLﬂi oxygen for
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sixteen hours showed absolutely no half-wave although half
of this same solution which had not been swept with oxygen
tmld a mu-um nt -h wlu.' M, mm nku the
mn dusppuw hatnd of mm u.

mewwhzght ammbepmpo&ml.:«athc

ﬁim«amxnzc cmmmzm md :l.& seems to grow wu:b ehc
rmsaaga of m xn a imhlg W dieyammsc
»mm, this wave at =4 xmu: is amosmtnly m—omﬁh
tha hei;ht of the dinyanmmm m. xn a mlutim vhinh wa s
ubm six months old, the wave at =4 wl.u had gm 8o whn
it was l.m timqa large as thcdimnmmmmw.a .m
current voltage curve of this mmm is th on l'hu #h.
Gmﬁmuy, the curve was aMhr u the ane shown on mu m.
After me!a a long am. the dicymmuu wave has dininuhod '
and become indistinct while the wave at -«A volts has Mm
qut.ee distinct and greatly mxum. Thus, with time, some-
mmmtha”nm mm«mummmiu
mhnmtnndmmzmibh mhcmchm
' mumcmmmnmumpmmbymmum

Mazammu solution which had been standing for
mm;w&thmrymmmeuummlmumm



Plate 7
I=2
Current 4l
Wave of Au(CN), .~’/
which hasg stoodfor h
gsix months.
1d of
Au(CN)’
‘L Q

/96

1=
rrent

Wave of Au(CN), which
contzined mercury for
two weeks.

/
/

,Gave without

/ maximum
/
| 1 Il 1 } G | el ‘ | | | | L 1 i 1
0 =A =Y =6 =8 =lo -12 LY 0 =2 =4 =6 =8 -lo 2 =y —/¢
Volts Volts
Current .
E Wave of Au(CN)#
1=c
maximum
ig of Au(GN)Z
Wi SR A
ave without
{ maximum
{
1g of Au(CN)y
e 4 SN,
1 1 1 L 1 1 1 A ) | 1 1 1 1 1 t
0 im T -3 e e “8 =9 ~lo ~1/ -2 =13 -Ly -I5

Volts



20
this solution. The c-v curve is shown on Plate #7b;
formerly, a curve like that shown on Plate #4 =«(4) was
obtained, There is quite obviously a large difference
between the two polarographs, Now, a maxima is present at
=4 volts which is covering the half-wave present and the
dicyanocaurate wave has completely changed,

All of ih!.s data suggests only one possibility: that
the monovalent gold is oxidized to the trivalent gold which
can then be reduced at the applied potential of -.4 volts.
In support of this hypothesis is given (Plate #7¢) the
current-voltage curve for the tetracyancaurate complex.
Unfortunately, a8 maximum veared itself for most tetracyano-
auvate solutione between 0 and «,4 volts applied emf., One
polarogram, however, did not do so and the wave was like that
described by the dotted line bstween 0 and =.4 volts. The
great similarity between the three polarograms on Plate #7
is quite evident, especially between #7a and #7¢. 1f this is
the explanation for the puzzling wave at «.4 volts, how may
the presence of tetracyanosurate be explained (a) for the
solution which contained only M.emmuu but which stood
undisturbed for six months and (b) for the dicyancaurate
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solution with excess cyanide im which was exposed to the
mercury for two weeks? It has alveady been showm that
oxygen does not oxidize the dicyanoaurate complex to tetra-
cyanocaurate and since omly pamim dicyanocaurate was |
present for case (a) a veaction which thbtpmécd as follows
could cause m(;m),,“ to be produced,

3 Au (ON),” > Au (CN),” £ 24u 4 2 (GN)

No gold precipitate was absemd; but that may have been due

to the low concentration of the dicmmtu complex so that
all the gold produced may actually have been mspmdcd in the
solution without being observed. Also the cyanide process;

"\

i.e., the following reaction

268 # GCN f1/20, fHO — 2Au(ca)z“,!zm‘

may have removed any gold precipitated, In the vmu where
mercury was exposed to the dicyancaurate complex, the same type
of process as described just now may have occurred only at a
faster rate with the mercury acting as a catalyst. It must be
remembered that this explanation of the half-wave at ~.3 volts
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is only a supposition suggested by the data without actually
proving the hypothesis.
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CHAPTER IV

THE TETRACYANCAURATE COMPLEX

The current-voltage curve obtained for the tetra-
cyanocaurate complex has already been shown in Plate #7c. The
diffusion current for the tetracyancaurate complex is the
difference in current indicated on the graph oﬁ Plate #7¢;
i.e,, between zero volts and minus .5 volts, Here, as for
the dicyanvaurate complex, the formation of 2 maxima does not
interfere with the diffusion current determination. In
addition to the current increase due to the trivalent gold
cyanide, at =.4 volts, a curvent imcrease is attributable
to the dicyanocaurate complex at =-1. volts. The date listed
below and Plate #8

TABLE IV
Data
faEw, 7  [Raf 4d [Re @0),"T 14 [Au(ew)," T
1.0x 1072y .01 48,4 paa. 15.3 p.a.
2.0 x 10" .01 95.2 p.a. 29.8 p.a.

suggests that polarography is also a vni!.ﬂ uthod for the

quantitative analysis of the tetracyanoaurate complex. |
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The per cent of Au in K Au (CH), * 3 H,0 is 53.7%; this
analysis leaves very little doubt that the original salt was
nothing but the tetracyamoaurate. |

The potassium tetracyanoaurate salt apparently con-

tained no potassium dicyancaurate and thus the polarogram was
that for the tri-valent goeld only. The only explanation left
for the amMa of the dicyancaurate wave is that the
tetracyancaurate complex is first reduced to the dicyanocaurate
complex and then at the greater potemtial, the dicyanocaurate
complex is .mdmcd to gold., 'This fact immediately suggests
that a method of quantitative analysis for both of the gold
cyanide complexes in the presence of each other is possible.
For the analysis of the two complexes in the presence of each
other, the diffusion current for the tetracyancaurate complex
is readily determined and the concentration of this complex
may then be found from the calibration line such as that om
Plate #8. The concentration of the dicyancaurate complex may
then be found by subtracting the dicyamoaurate curremt height
which corresponds to the tetracyanocaurate complex concentra-
tion (see Plate #8) from the experimental diffusion curvent of
the dicyancaurate complex and using this value on the
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monovalent gold cyanide complex calibration line on
Plate #2b, '

No polarograms of a mixture of the two ca@lm has
yet been taken and thus only exzperimental work yet to be
performed will reveal if the above mentioned method is valid,
At least it has been showm that polarography is a good method
of quantitative analysis for the two gold cyanide complexes
independently of each other, The effects of changing some
of the parameters for the dicyanocaurate complex solution upon
the wave of this complex have been thoroughly investigated and
reported, It was also suggested that there might exist am
auto~oxidation-reduction reaction in the dicyanoaurate complex
solution which eventually produces the tetracyanoaurate
complex, In addition to all this, the polarograms have
revealed that the reduction of the dtcyanémmnn complex is

not reversible.
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CHAPTER V

SUGGLSTED ADDITIONAL EXPERIMENTAL WORK

: £ince very little work was done on the tetrscyanoaurate
complex, it is suggested that the half-wave of this complex
be investigated wore thoroughly. Once work on this complex
has been dome, & solution comtaining both of the gold-cyanide
cemplexes should be studied in oxder to check the hypothesis
thet they can be quantitatively amalyzed in the presence of
each other., The possibility exists that the reduction of the
tetracyancaurate complex to the dicyanosurate is a reversible
process; this ean be checked by making an E; _ vs. log (i)
plot of the tetracyancaurate wave. If the slope of the
resulcant line is - -'-%23‘ then the process at the electrode
18 a angibu one; if the slope should be -~ %ﬂ then the
tetvacyanoaurate complex is directly reduced to Au, disproving
the given hypotheeis of step-wise reduction. Any other slope
would only show that the electrode process is irveversible.
Should the first-mentioned case be true, then it is suggested
that an equilibrium between the two complexes, however slowly
attainable, may exist. The wozk om the polarographic analysis
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of the gold eyanide cmlmadme 8o far is only a small
‘semﬁ of the work that needs yet to be dome in ovder that
the chemistry of the gold cyanide complexes be more easily
understood, '



BIBLIOGRAPHY

from KAu(ON),32H.0 . Union College Chemicsl
mmaaarmh_ﬁapﬁrlfﬂv-iﬁﬁﬂ s PP 1e2 &

Collestions of Czechoslovak Chemical enmmun&m?fggga,

Kolthoff,I.M,,Lingene ,J.Js § Folarography
volet , (1952}, p158
; IbkE 5 s BY3 &

Hartwell, 8, ,pps 10«13



	Union College
	Union | Digital Works
	6-1963

	Polarographic Studies of the Dicyanoaurate and Tetracyanoaurate Complexes
	Peter Neddermeyer
	Recommended Citation


	tmp.1534440613.pdf.WsvLI

