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The usua! method of estimation of zinc is by its separation as ZnS, dissolvillg and 
precipitation as Zu(NH.)PO. and weighing as Zn(NH.JPO. after drying or as Zn.P.O, 
after ignition. This leugthy method can be easily replaced if a standard volumetirc 
method, free from the usual drawbacks, can be obtained. The following work was 
undertaken with a view to normalising the conditions of potassium fcrrocyanide tritration 
with a suitable indicator. 

For the titration of zinc with potassium ferrocyanide numerous indicators have been 
suggested, both external and internal, but owing to the necessity of carefnlly controlled 
conditions of experiment and also to the colour change being not very distinct, their use 
is limited. Along with iudicatoz;slike FeSO., dipheny~amine, uranium nitrate (]. A mer. 
Chem. Soc., :r927, 19, 356; Chetn&si and Analyst, 1928, 17, 14; Chem. Weekblad., 
Ill, 203), amlllonium moiybdate (Gioro, Chsm. Ind. Appl., 1924, 8, 234l h;u; been tried and 
found to be more suitable than others. As the actual experimental results could not be 
obtained, a detailed study of this indicator l:as been made. 

Factors influencing the end-point in the above titration are : (i) acidity, (ii) tempera
ture, and (iii) presence of ammonium salts. 

In cold acid solution the end-point is variable. in strongly acid solution it is not at 
all detectable. To get a quick end·point, the solution should be kept ruoderntely hot, 
near about 50 to 6o0

, and an acid concentration of s% in the final volume should be 
maintained. Ammonium chloride also helps in getting a sharp end-point. If it is not 
present, premature end-point is obtained or otherwise the titration bas to be ClllTied out 
very slowly. The following procedure may be cooveniently adopted. 

EXPEKIMBNTAL 

Dissolve the sample, containing o'o3 g. ZnO in 25 c.c. of HNOa or HCl as found 
coovenient. After filtration and washing off the metals like Pb, Sn, Ni, Cu, etc .. if 
any, neotralise with ammonia, using phenolphthalein as indicator, briug the· volume to 
IOO c.c., add 5 c.c. of glacial acetic acid and IO c.c. of Io% ammonium chloride, Add 
o's c.c. of z% of ammonium molybdate 50lution (aqueous) and titrate with potassium 
ferrocyauide solution to a chocolate ·brown end·point. If traces of iron be present, lhe 
colour change at the end-point is from azure blue to chocolate brol'l-o, but ID.Uc:h iron 
gives variable end-point and should be avoided by removal. 

It has heeD observed that the more dilute the zinc solution, the longer it takes for 
attammg the equilibrium. 

TABU I 

Sample. Gtavim~tric. Voiametric. Diff. % Bl'I'Or. 

Zia.e Imide 8o'18')(, Bo'oB% o·ro -0'1:111 
&o·u 8o'oo o'n -o·14 .. 8o':IIIO ao·n o·og -o·n 

;t.-rt 
8o"OJ 79'81 D'U -o':lll6 
J:II"SI J:l'-48 0'04 -0'11 

.~ 
114"41 24'30 o·u -0'4.5 
40'16 40'00 0'16 -0'40 .. W'Bo 39'7:111 o·aa -o·:ao 
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The following indicator has beeD tried with considerable success. The end-point 
is from blue to colourless. Although an outside indicator yet easy detection of the end
poiut makes it all the more convenient for Ute. 

Prepa-ration oj the Indicator.-Take a xo% solution of ferric chloride, oxidise with 
a few drops of nitric acid, to ensure all the iron is in the oxidised condition, boil for 
5 min., cool, discharge the yellow colour with dropwise addition of phosphoric acid 
(d, 1"75l and then I c.c. of HNO, in excess. A filter paper soaked with this 
solution is an e"Kternal indicator. 

Slandordisation of K.Fe(CN). (34 g. per lilre).-Take so c.c. of the solution, add 
I c.c. of HCl (l:I) and make up the volume to xoo c.c. Titrate with N/so-KM.nO. 
until a drop of the solution no longer gives a blue colour. (A persistent blue ring, the 
inner zone being colourless, shows the presence of some unoxidised iron in the indicator). 
Repeat the titraton with an addition of 25 c.c. of zinc solution, (z g. ZoO per 500 c.c.) 
after neutralising and acidifying in a si01ilar way. The difference between the two 
titres gives the number ol c.c. equivalent to the amount of Zn present in 25 c.c. of 
the ZoO solution. 

EsUmation.-Dissolve o"2 to o"3 g. of the sample in 25 c.c. HNO.. Filter and 
wash and after adjusting the acid concentration to rs% and boiling to remove any nitrous 
fume, electrotyse with platinum electrodes (6 volts and o"4 amp.) for an hour. Add 2g. 
of NH.CI, neutralise and precipitate Fe or any other third group Dletal. Filter and wash, 
add a few drot>S of methyl orange and carefully neutralise with HCl and add I c.c. in 
excess. The volume at this time should be near about 100 c.c. Titrate as above. The 
estimation should be done, as usual, after removal of Sn, Pb, Fe, Ni, and Cu. 

Sample. 
Zinc: oxide 

" 

II 

" Dra!ll! 

.. 
·Bn;_;_ 
ne:nog metal 

nra\·imt:tri<". 
8o"l8% 
8o"J2 

ao·:~o 
8~"03 
32"50 
24'41 
20"o8 
rs·s& 
15"13 
40"16 
39'8o 
40'20 
38"86 
315"55 
41"Jl 

4"20 
4"I6 

12"03 

10"54 

TABI.J> II 
Volumetric. 

8o"oo% 
8o"10 
eo·n 
So'lJ 
32"10 

24"119 
20"l0 
1s·so 
15"o6 
40"09 
39"6o 
4CI"I6 
38"8r 
J6"6.j 
41"119 

4"18 
4"14 

JZ"OO 

10"59 

hiff. 
0"18 
o"1o 
o·og 
0"10 
0"40 
0"32 
002 
o·o6 
0"0'1 
0'07 
0"!10 
0"04 
o·os 
o·og 
o·oz 
o·o:r 
o·oa 
0"03 
o·os 

% BITDr. 
o·u 
o·o:r 
o·n 
0"12 
]"35 
1"33 
o"IO 

0"38 
o·,c6 
o"I7 
o·so 
o·ro 
o·u 
o·zs 
o·os 
o·so 
a· so 
o·zs 
o·oJS 

The above method is very suitable for the estimation of ZoO in pigments and also Zn 
in non-ferrous metais and the estimations have beeu done mainly on those two n1aterials. 

The authors express their indebtedness to the authorities of the Orduance Laboratories 
for giving facilities to undertake the above works. 

0RDN.\l'fQ L.\BORATORiliS, 
CAWNPOJtll. 




