
A SECONDARY DITHIZONE COMPLEX CONTAINING BOTH SILVER 
AND MERCURY 

(Ruccivcd ZOt h Cktohcr 1970) 

The analytical reagent dithizonc (I ,5-diphcnyl-3-mcrcaptoformazan ; 
H,Dz) is known to form 21 scrics of primary dithizonatcs. M(HDz),, (whcrc M 
cation of charge n+)‘. X-Ray structural determinations for M = Hg(I1). Cu(I1) 

(11, 
is ;t 
and 

Ni(I1) show clearly that a proton has been removed from the thiol form of each 
dithizonc ligand and that coordination is completed through a nitrogen atom’-J. 
This is illustrated by the struCturc (I I) of the mcrcury(1 I) complex. 
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In the presence of excess of metal and/or at higher pH values, several metals 
will form secondary dithizonatcs to which formulae such as AgzDz, HgDz, PdDz and 
CuDz have been ascribed’ although the molecular complexity and structures remain 
to bc detcrmincd. Their formation involves the rcplaccment of the hydrogen from the 
imino group, :NH, of the ligand as well as from the thiol group. Frciscr and Freiscr 
have suggested recently’ that the secondary copper complex is derived from coppcr( I) 
but a similar explanation can scarcely bc cxtcndcd to the silver complex. 

The tendency of the imino-hydrogen to ionise is considerably increased if the 
sulphur atom ofdithizone is bound to an alkyl group or to a mcta16 and the intercstiny 
possibility arises that in a primary complex M(HDz), the imino-hydrogens might bc 
partly or wholly replaced by a different metal, M’, to give mixed secondary complexes 
such as M (M’Dz), (HDz), _, for the case where M’ is univalent. In fact when a yellow 
solution of primary mercury dithizonatc (i.,,., 490 nm) is shaken with a concentrated 
neutral aqueous solution of silver nitrate, a magenta colour dcvclops and the organic 
phase now has i.,,, 5 12 nm (Fig. 1). This observation originally mitdc in thcsc labora- 
tories by Sahota’ in 1963 is further studied in the present paper. 

The possibility that silver ions had merely displaced mcrcury( I I) ions to give a 
solution containing some primary silver dithizonatc (for which i.,,, = 470 nm) 

2Ag‘ + Hg(HDz), e 2 Ag(HDz) + Hg2+ (1) 

l Prcscnt address: lnstitutc Of Nuclcilr Kcscarch. W;\rsxAr;rwa 31. nl. Dorodna 16. Poland. 
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is inconsistent with the observed bathochromic shift, for mixtures of primary mercury 
and silver dithizonatcs ought to absorb with a maximum between 470 and 490 nm. 
(Here and subsequently a horizontal superscript Iinc is used to distinguish species in 
the organic phase.) Howcvcr, the possibility of some interaction between these 
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Izig. I. Absorption spectra ofdi~hizonatcs: (I) 2.5. IO- ’ Af primary silver dithizowkz. &t-I Dz: (2) I .25. IO- ’ 
I%! primary mercury dithizorwk. kly(H Dz),: (3) I .25. IO” ’ M solution of m;rgcnla complex. Hg(AgDz),. 

The open circtcs arc v;~lucs of ;lbsorb;lnccs c;IlchIliItd from lhc data in Table IV. Scrics 2. 

individual complexes to give a dinerent, magenta-coloured species dcmandcd invcsti- * 
gation. Although successful analytical determinations of mercury in the presence of 
silver (and oice versu) have been reported*, thesq.c?a%qt bc taken as conclusive proofs 
of the absence of any interaction in view of the very small shift in absorption maxima 
which could well have been overlooked. 

Starting from a solution of pure dithizonc in chloroform of known concentra- 
tion, solutions of primary mercury dithizonate, H~(HDz)~, and of primary silver 
dithizonatc, Ag(HDz), were prepared by equilibration with aqueous solutions of the 
appropriate salts at the optimum pH value ‘. The absorbance of each solution and 
that of 1 : 1 mixtures, A,, was determined and compared with that calculated, A,, on 
the assumption that Beer’s law holds and that thcrc is no molecular interaction. 
Results arc shown in Tables I and II. These results show that the dcviutions from 
additivity as measured by (A,, -A,) cxcecd the experimental error and they are not 
distributed randomly with wavclcngth. for thcrc is a definite trend from negative to 
positive values. Such changes would be consistent with a small displacement of the 
equilibrium shown in cqn. (1) from right to left by excess of mercury ions, with the 
formation of some mercury dithizonate (i.,,,%, 490 nm ; c,,,,, 6.8 * lo*) from silver 
dithizonatc (&,_. 470 nm; c ,,,” x. 3.1: IO*). We believe that these small diffcrcnces do 
arise from excess mercury retained in the organic phase, for the primary, mercury 
dithizonatc was prepared by equilibrating a fixed amount of dithizonc with a 20”/;; 
excess (Table 1) and 2X)‘,/;; excess (Table 1 I) of mercury (I I) chloride. whose solubili ty 
in chloroform is well established. 
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Wolxhl~/lil Mctcsurcd oh.wrhcrncc*.s Cdcltlorl~d Di/li*rc*ttc.c* 

(m1) ----..-_-.-.- .__..-- - _..-.- - ._.. _ trhsorhuucc~ (4, - /I,) 
All, .1A, /I m ,I, 

__._._____ __ _ ________________.__._____ __.-_. . ..- ---.-.- . . ..- - -.-_---. . ..-_. _. __- _..- . 
470 0.7 17 0.819 0.751 +0.006 0.768 -0.017 
475 0.768 0.810 0.773 2 0.005 0.7H9 -O.Ol6 
480 - 0.802 0.790 0.787 +_ 0.004 0.796 - 0.009 
485 0.835 0.765 0.789 + 0.004 O.HOO -O.OI I 
490 0.850 0.725 0.785 + 0.006 0.783 + 0.002 
495 0.8 50 0.673 0.763 + 0.005 0.762 +O.oOl 
500 0.825 0.6 10 0.723 + 0.004 0.7lH + 0.005 
505 0.7H4 0.537 0.668 + 0.005 0.66 I + 0.007 
510 0.740 0.447 0.603 + 0.006 0.593 + 0.010 
.._ ..,- __... .._-._- _._.--.._ -- _.---- --__--.- - - -.. . . - - . -.- 

l A, = (A,,, + A,,)/2. The man wluc and its standnrd JrVi;trtcrn. t-r. wcrc c;~lcul:~tcd from indcpcntlcnl 

dclcrminiilions on four Silmph (see cxpcrimcntitl swtion) 

Ttti: AI~OKIIASC~I’S f w ~11s I I:HILS 01 (‘(1. 7.5 IO * .\f tlg(lll)/), \Virtt AS t()t!At. v01.11hli: ot (‘(1. l.O-IO-y Af 

A&(Hl>/.), 

.__.._._. -._._.__--____ _._ .._ ___._.. __ .--_. _ . . _ . _ _ _ _ _ . _. 

IVclld~vl~/rll Mcwswd ohrr~rl~ortc.c,.\ C’~llldUId D(//i*rc*ttw 

(nw) -_-.-.--- .--. - .-_-. -__ ..--- -. _. c~hcwhwwcp (/1,$-n,) 

A It0 A Al A”, A ~ 
___--___- ___.______ __-__.__ --.- _.__. --_-.._._.--.- ._.. __-..- _____.__. - .__. .__. - ..__ __. ..-_ 

470 0.432 0.612 0.470 f 0.02 I 0.522 - 0.046 
475 0.455 0.606 0.492 + 0.02 I 0.531 - 0.039 
480 0.472 0.594 0.506 * O.OI H 0.533 - 0.027 
4u5 0.4u7 0.57u 0.51 I +0.017 0.533 - 0.022 

490 0.490 0.55 I 0.509~0.0I6 0.521 -0.012 

495 0.485 0.515 0.500*0.012 0.500 0 

500 0.464 I:.466 0.47 5 * O.ooo 0.465 +O.OlO 

505 0.436 0.408 0.440 * 0.006 0.422 +O.OIU 
510 0.396 0.350 0.397 & 0.005 0.373 +- 0.024 

515 0.347 0.2H3 0.347 * 0.003 0.3 15 + 0.032 

520 0.294 0.255 0.292 2 0.002 0.260 + 0.032 
- --__ - _----..-----.--. . ..--.- .-.-_.-_ ---... - 

’ See now to Table I. 

In a third set of cxpcriments (Table III) mcrcury(I1) nitrate was used in place 
of the chloride and only a 10% cxccss was cmploycd. The diffcrcnccs (A,-A,) now 
lit within experimental error although the consistent negative bias is unexplained. 

It will be obvious that no errors are likely in normal analytical practice, for 
dithizone will usually be in excess. In substoichciomctric determinations”, errors can 
occur from the formation of the species Cl-Hg-HDz when the concentration of chlo- 
ride ions is high ; but this species will not occur under the conditions we have used. 
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___- . ..____ - .,-__-- __.._. _-_---_- _.--.- . ..-.. -----------~-----~--- -. 

_ _ _ _ _ -. . 
470 
475 
4HO 
4HS 
490 
495 
500 
505 
510 
515 
520 

M cwsrwcd trhsort~tr,lc.c~s CUl~ltltltd 
_. .-.- .--._-_- . ._-. _ _.. ._ .._ _- . _ -__ trh.wrhotux+ 
A III) A Au AnI A, 

0.520 0.569 0.522 * 0.014 0.545 - 0.023 
0.549 0.564 0.53H +_0.013 0.557 - 0.0 I 9 
0.575 0.548 3.544 +O.OIG 0.562 -0.OlH 
0.596 0.530 0.547 + 0.012 0.563 -0.016 
0.606 0.5OH 0.544 -(- 0.01 5 0.557 -0.013 
0.606 0.465 0.525 & 0.012 0.536 -O.Ol I 
0.583 0.420 0.494 & 0.008 0.502 -0.00x 
0.556 0.307 0.455 _c 0.009 0.462 - 0.007 
0.509 0.3OH 0.406 c O.oDcJ 0.409 - 0.003 
0.453 0.2s2 0.3 52 2 0.006 0.353 -0.001 
0.387 0.196 0.297 + O.oDS 0.292 + 0.005 

._.__. -_._-__.-._ ____ __.. -_._-.-_ ______ __.______ -__-.__. --_-.__-. -.- _-._-. ..__._._ __.- .- -. 
m kc llotc IO TilblC I. 

Since molecular interaction bctwecn primary dithizonatcs of silver and mcr- 
cury cannot account for the formation of a- magenta 
hypothesis that silver ions react according to eqn. (2): 

Hg(HDz), + Ag+ = HgDz + Ag(HDz) + H’ 

for the absorption maximum of secondary mercury 

colour, WC next consider the 

. (2) 

dithizonate, HyDz, has been 
reported as 515 nm in carbon tctrachloride’, so that its formation could account for 
the mngcnta colour. An even higher value, uiz. 530 nm, has been found for a pure 
specimen dissolved in chloroform”. We do not bclicvc this to bc the sole reaction or 
cvcn the main reaction for the following reasons. 

1. The magenta-colourcd solution, though sensitive to light, requires several 
minutes exposure to bright sunlight for the change to yellow : under the same illumina- 
tion, solutions of secondary mercury dithizonatc turn yellow within 30 sec. 

2. In neutral or acid solution, solutions of primary mercury dithizonatc arc 
very slow to react with mcrcury(I1) ions to give the secondary dithizonatc. Thcrc 
seems no good reason why silver ions should react so much faster. 

In the prescncc of cxccss of silver ions, primary silver dithizonatc is readily 
converted to the secondary dithizonatc, AgDz, which is only sparingly soluble, and 
its formation is evident from the formation of a violet precipitate. This would effcctive- 
ly drive eqn. (2) to the right and may give rise to some HgDz; but it is considered that 
the magenta colour is due mainly to the formation of a mixed complex according to 
eqn. (3). 

Hg(HDz), + 2 Ag+ --L Hg(AgDz), + 2.H+ (3) 

Unfortunately, it has not proved possible to dcvisc conditions under which the 
magenta complex is the sole reaction product. In preliminary experiments, it was 
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found that the extent of conversion of yellow primary mercury dithizonatc to the 
magenta complex increases with the (excess) concentration of silver ions in the aque- 
ous phase. However, there is a concomitant increase in the formation of insoluble 
secondary silver dithizonate, so that the effective concentration of the magenta species 
passes through a maximum. The presence of silver in the organic phase was an 
unambiguous proof of the presence of dissolved complexes containing this clement 
and their nature followed from the following determinations. 

Solutions of primary mercury dithizonatc in chloroform were equilibrated 
with excess of silver ions in an aqueous phase and the magenta-colourcd organic 
phase was separated and centrifuged to remove art!’ suspended secondary silver 
dithizonate or other insoluble material. Three aliquot portions wcrc then analyscd. 
In one portion, total mercury [HT].. and total silver. [&]r, wcrc dctcrmined after 
the solvent had been removed and the organic l&and destroyed by wet oxidation. In 
a second portion. total dithizonc. [H2Dz]r. was dctcrmitrcd by rcvcrsion. The third 
portion was equilibrated with.0.1 M sulphuric acid and the concentrations of cxtrac- 
table mercury, [HT],,,, and silver [Ax].,,, were detctmincd. Under thcsc conditions 
it was shown that primary silver dithizonatc anti primary mercur} dithizonatc were 
unaffcctcd whereas the secondary complcxcs react as follows : 

Ag,Dz+ Ii+ - Ag(HDz) + Ag+ 
(4) _-_-- _-- 

ZHgDz+ 2 H’ - HgpDz), + Hg:‘+ 
(5) 

and 
-.-__--- __._-_-_- 
Hg(AgDz)2 -t 2 H + -3 Hg(HDz), f 2 Ag’ (6) 

WC can therefore write : 

--- 
&&, = [A~~DZ) + 2[E&i~Eij,l 

CEL, 
-.- 

= 0.5 [HgDz] 

We also have the following mass balances: 
-_.__- 

[&$ = [Ag(HDz)] + 2[Ag2Dz] + 2 [I?;-(ii-&z),] 
-i 

tHg] --- 
---I 

r = [H~(HD~),] + [H~DZ] + [H~(A~DZ),] 
-- --- 

CH2DzJ.r =I [Ag(HDz)] + [Ag,Dz] + 2[ Hg(HDz),] 

(71 

(8) 

(9) 

(10) 

+ [HgDz] + Z[Hg(AgDz$J (11) 

As pointed out’adovc, littlc primary silver dithizonatc can survive in the presence of a 
large cxccss of silver(I) and the term [Ag(HDz)] in cqns. (9) and (1l)can bc ncglcctcd. 

f From cqns. (7) and (9) WC obtain: 

CHg(AgDz)J = [ASL - QSCGIr 
and (12) 

CAg,Dz] = 6&r - &I,,, (13) 
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and from eqns. (IO), (1 I), (12) and (13): 
---- --- 

[Hg(HDz),] = [HtDz]., - [ti<].r - OS[AT] r (14) dnd 
, 

.--. .-- 
&gDz, = 2[H& + [As].,. - [HzDLj, - CASICX, (15) 

Calculations of the values of the concentrations of the spccics H~(HDz)~, 
Hg(AgDz),, HgDz and Ag,Dz wcrc carried out by using cqns.fi2). (I 3). (14) and (15) 
with the results shown in Table IV. The cxpcrimcntal value [Hg],,, was not used in 
thcsc calculations, for scparatc mcasurcmcnts showed that reaction (5) was difficult to 
cffcct quantitatively with aciditics as low as 0.1 M sulphuric acid and over the time of 
shaking adopted. This was confirmed by values of [m) calculated from c<ln. (15) 
being grcatcr than the cxpcrimcntal value (cqn. (8)). This discrepancy dots not, of 
course, affect the validity of the calculation with regard to the complcxcs containing 
silver. 

From Table IV it is clear that, as the cxccss of silver is incrcascd, the ratio 

hNA,.YS,l\i 0,: S,h(;,:N,~-(‘o,.o,,,I,:,, soI.III’Ioss AXI, (‘AI.( t!l.hl’loNS 01. ‘rlll:IH (ovI’os11los~ 
.- ._.. .-- _.-... -_.-.-- . . . . .._.-..-. -.. -..-.. -._. --.-----_--_-_ __.... -.--__-_-..--.._- -.--. - 

Iuititrl 
~.otfi.~,?Irr~lliotl.~ I’ Ih _ j s 

--_ -. 
lOyl4,DxJ. rvf 1.52 I .95 I .J‘I 
Ag:’ * M 0.0066 0.02 0.02 

I:‘.ul~c,ri,tlc,,lrtrl rcwt/:s 

IIP[ Kg], 0.74 I.01 0.27 

I03[X& 0.5H 0.69 0.85.. 
--- 

10T[ H,Dz] r I.31 1.52 0.60 

IO~[:Ag],,, 0.47 0.6H 0.70 

105[ Kg],., 0.05 0.15 6 0.04 

Ctrl~~tl~~rc~cl i~oftc~c~r~lrctrio,,s’l 
--- 

lO’[ Hg(HDz),] 0.2H (0. IO) 0.165 (-0.17) 0.00 ( - 0.23) 

IO’[ llg(AgD&] 0. I H (0) 0.335 (0) 0.275 (‘I) 

IO?[ HyDz] 0.2x (0.2H) 0.51 (O.Sl) 0.00 (0.0) 
---. 

IO’[Ag,Dz] 0.1 I (0. I I) 0.01 (0.01) 0.1 5 (0. IS) 
__-. 

I O’[ ‘tIg(ApDz)( HDz)] 0 (0.36) 0 (0.67) 0 (0.55) 
-- --_--- --- ----_-.-_-_--__--_----- _. 

a 400-fold CXCCLSS of Al;+ on cquilibratiny cqual phase volumes. 
’ ICOO-fold cxccss of&z’ on cyuilibrutingcyu;~l phac volumes. 
’ The primary mercury dithizonntc wits shaken with h;rU its volume of 0.02 hf AgNOJ (pH=6.2) and the 
scp;trutcd organic phitsc was agrin cquilibrtitcd with hilll its volume of 0.02 M AgNO,, (pH =6.2). This 
corresponds to I330-fold cxccss of Ag+ ovcritll. 
” Figures in pnrcnthcscs arc cowxntr;rtions cnlouhtcd on the assumption that the spccics Hg(AgDz)(HDz) 
exists but not Hg(AgDz),. 
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i%(A~Dz),l: CHgWWJ incrcascs as predicted. Howcvcr. while there was no net 
loss of mercury when the magenta compound was formed in scrics 1 ([Hy]., talc. = 
1.52/2 = 0.76 ; found 0.74) or in series 2 (talc. 0.98 ; found 1 .Ol) there is an increasingly 
heavy loss of dithizonc (14’%, and 22 ‘x,) owing to the precipitation of insoluble Ag,Dz. 
In the third series the loss of dithizone was still grcatcr (53 2,) and there was also a loss 
of mercury suggesting that HgDz had been co-prccipitatcd with Ag,Dz before the 
magenta organic phase was collected and analysed. Other results (not rcproduccd in 
detail) support the gcncral conclusion that a mix&d secondary complex Hg(AgDz), is 
being formed according to cqn. (3). 

Although with such a large excess of silvcr( 1) there seems littlc probability of 
only partial replaccmcnt of imino-hydrogcns by silver Icading to Hg(AgDz)(HDz) 
this hypothesis was examined quantilativcly. From the appropriate equations it can 
be deduced that 

---_ - .__- - ._____ .-. - 

cHg(~gDz)(~Dz)] = 2[~g],,, - [of.], ( 12il) 

.-..- _._._ -.. 

[Ag,Dz] = [A& - [K&,, (13) 
______-- .--__ ..__. 

[Hg(I-ID&] = [H2Dz]., - [I-l& - [Kg]_, ( l4a) 

---- .-. -- 
[HgDz] = 2[tl& + [G]., - [l&Dz-j, - [Kg]_, (15a) 

and the calculation of the concentrations from the cxpcrimcntal data is shown in 
parcnthcscs in Table IV. Since it predicts ncgativc values for [Hg(HDz),], this hy- 
pothesis is clearly untcnablc. 

It is significaht that the magenta complex is formed so readily mcrcly by 
shaking primary mercury dithizonatc with cxccss of silver ions in neutral solution. 
whcrcas thcrc is no rapid colour change and formation of secondary mercury dithi- 
zonatc on shaking with cxccss of mcrcury(l1) ions in neutral solution or indeed in 
alkaline solutions below pH CC 13 (0.1 M KOH). If secondary mercury dithizonatc is 
formulated. as (III) it is clear that its formation from the primary complex (II) must 
involve breaking bonds from mercury 10 sulphur and mercury to nitrogen as one 
dithizonc l&and is climinatcd. On the other hand the formation of the mixed complex 
to.givc (IV)--a possible conformation of the magenta spccics--can take place mcrcly 
by replacing ionisablc protons. 

N=N. Ph 
/ 

s-c 
/ 

2 H9 
\ 

N-N 
Ph 

2 Ag* 

4 

Although we have not succccdcd in isolating a pure spccimcn of Hg(AgDz)z, 
calculations based on the mixture obtained in scrics 1 and 2 leads to the value I:,,,,, 
60,000-66,000 at i.,,, 510 nm. 
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Thccustomary precautions wcrc taken in cleansing glassware and in preparing 
pure solvents and reagents free from traces of metals ‘a’ I AnalaR dithizone was puri- . 
ficd until the peak ratio, Af,Os/AJOS. rcachcd 2.6. The stock solution (2. 10m4 M) was 
kept in the dark. 

Aqueous solutions wcrc prepared from AnalaR rcagcnts in dcioniscd water. 
Absorption spectra wcrc rccordcd with a Unicqm SP7OOspectrophotomctcr, but dcfini- 
tivc mcasurcmcnts of absorbance wcrc made on matched l-cm cells with a Unicam 
s P5OO. 

Prepararion cfprirnury dithizonutcs 
Solutions of dithizonc in chloroform (1.5-2.5. IO-’ M) wcrc shaken in scpara- 

tory funnels with aqueous solutions of mcrcury(lI) chloride (or nitrate) or silver 
nitrate, the metal being in cxccss. The organic phase was then separated and washed 
once with 0.1 M sulphuric acid and three times with deioniscd water before being 
trunsfcrrcd to a dry stoppcrcd flask which was kept in the dark. Fresh solutions wcrc 
prcparcd daily as required. 

Studies of possihlc intcructimr hetwccn primary dithizonutes oj’siloer untl mcrcwy(I I) 
Solutions of primary dithizonntes wcrc prcparcd scvcrally from a 2.48. IO-’ M 

dithiionc solution with a 20(x, cxccss of mcrcury(II) chloride or silver nitrate. Two 
samples wcrc prcparcd by taking 5.00 ml of Ag(HDz) solution and making up to 
10.00 ml in a volumetric flask with the solution of Hg(HDz),. Two other samples 
wcrc prcparcd from 5.00 ml of Hg(HDz), solution made up to 10.00 ml with the 
chloroform solution of primary silver dithizonatc. The same pipcttc was used through- 
out. Absorbanccs wcrc mcasurcd about 1 h after preparation (Table I). In a second 
series the silver dithizonate was prcparcd from 2. 10m5 M dithizonc with a twofold 
cxccss of mcrcury(I1) chloride or silver nitrate, respectively (Table II). In the third 
scrics, a 1.8. 10s5 M solution of dithizonc was used to prepare the primary dithizo- 
natcs with only a IO’X, cxccss of mcrcury(l1) nitrutc or silver nitrate, rcspcctivcly 
(Table I I I). 

A solution of primary mcrcury(II) dithizonatc was shaken (5 min) with an 
equal volume ofO.02 M silver nitrate in dcioniscd water: this solution had an initial 
pH of C(L 5.2 after adjustment with a few drops of diluted ammonia or potassium 
hydroxide solution. Equilibrations were carried out at dawn or in diffuse light with 
scparatory funnels wrapped in aluminium foil. After standing for 15 min to allow 
the phases to separate, the organic phase was withdrawn and filtered or centrifuged 
to remove any suspended secondary silver dithizonatc and protcctcd from light and 
adventitious impurities before analysis. 

Antrlysis of the rllugentu-cololtrecl extruct 
Dcterntinution of total rwrcury untl siluer. A 5-ml aliquot portion was heated 

gently on a hot-plate in a conical flask with 10 ml of 0.1 M sulphuric acid and a few 
drops of dilute potassium permanganatc solution until the solvent had cvaporatcd: 
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it was then bsil.:d for 5 min to dc>.troy the dithizonc. Oxalic acid was next added to 
rcducc cxccss of permanganatr’ and the volume made up to 25 ml. In one IO-ml 
aliquot po:*;an tbc total concentration of silver and mercury was dctcrmincd by the 
dithizonc mclhud’. In a sccor a aliquot portion. mercury alone was dctcrmincd after 
masking the alvcr with 2 .V an:munium chloride’ ‘. At Icnst two dctcrminations wcrc 
made on two diflcrcnt qampitz & lhc organic phase. 

DLVC.-wrrzurio~r (fl’ rota/ d;rhizone. An aliquot portion of the magenta-colourcd 
organic phitr*; was shaken wi; h an equal volume of a 6‘,!<, (w/v) solution of potassium 
iodide in 0.125 &I sulphuric acid. The concentration of dithlzone obtilincd by this 
rcvcrsiorl proccdurc’-’ was caiculiitcd from the ;~bsorbi~ncc at 605 nm. 

[)c’t~~.mGxr~ion o.fc~strucrcthlc~ silt-w am1 wcrwry. A 5-ml aliquot portion of the 
maycntr! soli*tion was shaken for 2 min with 0.1 M sulphuric acid (IO ml) when the 
colour changed IO yellow. The aqueous phase was transfcrrcd quantitatively to iI 25-ml 
volumetric flask and mudc up to volume with dcioniscd water. Silver and mercury 
wcrc dctcrmincd in aliquot portions i1s dcscribcd ilbovc. 

SUMMARY 

The magcntil colour (;.,,,i,X 5 12 nm) produced when iI solution of primary 
mcrcury( I I) dithizonatc. Hg( H Dz)? , in chloroform is shitkcn with iiqucous silver 
nitrate in loryc cxccss is shown to bc caused by the formation of tl mixed secondary 
complex Hg(AgDz), which is readily rcvcrtcd by 0. I M sulphuric acid. The ilbsorbi\n- 
ccs of chloroform solutions of primary mercury and primary silver dithiZOlliltCS arc 

ildditivc. showing the abscncc of any molcculi~r interaction. 

La coloration milgCnt:l (;.,,,, 512 nm) produitc lorsqu’on mclangc unc solution 
dc dithizonatc de mcrcurc (Hg(HDz),) dans Ic chloroforme. ilvcc unc solution 
aqucusc de nitrate d’argent cn cxccs cst due ri Iii formation d’un complcxc sccondairc 
mixtc Hg(AgDz),. rdvcrsible en milieu acidc sulfuriquc 0.1 M. Lcs absorptions dcs 
solutions chloroformc dc dithizonutcs primaircs dc mcrcurc ct d’iirgcnt d‘irddition- 
ncnt, montrrrnt I’absencc J’intcraction moldculairc. 

%UShMh113NF/\SSUSG 

Beim Schiitteln cincr L(isung von primGrcm Quccksilbcr(II)dithizonat, 
Hg(HDz),, in Chloroform mit wtissrigcr Silbcrnitratltisung in grosscm ijbcrschuss 
cntstcht cinc MagcntnMrbung (;.,,,,, 512 nm). Es wird gczcigt. dass dicsc Fiirbuny 
durch die Bildung eincs gemischten sckundiircn Komplcxcs Hg(AgDz), hcrvorgcru- 
fen wird, dcr durch 0.1 M SchwcfclsGre sofort zuriickvcrwandclt wird. Die Extink- 
tioncn dcr Chloroformliisungcn von primiircm Quccksilbcr- und primtircm Silber- 
dithizonat sind rrdditiv und zcigcn dilss kcinc molckularc Wcchsclwirkung vorlicgl. 
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