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INTRODUCLION 

Tre determination of zinc electrolytically is a com- 

mon method when the percentage of zinc In the semple is smell, 

in which case the method gives accurate results. When the smount 

of zinc 1s large, the method of electrolysis has some disadvent- 

ages. One disadventage is that the zinc fells off the electrode 

after 1t has been deposited. In en enalytical chemistry cless at 

the University of Tennessee, the method of estimating zinc by 

electrolysis is used. In many ceses, even when the percentage of 

zinc is small, it is difficult to deposit the zinc on the elec- 

trode so that it will not fall off before it can be weighed. 

To improve the situstion it 1s not merely a problem of finding 

conditions which will result in a firm deposit of the zine, but 

the deposition must be quantitetive, which means that all the 

zinc and no interfering substances must deposit. 

The purpose of this thesis was to study the electrical 

deposition of zinc with the view of finding some conditions in 

which the metal could be made to deposit in a firm, compact 

form on the electrode. 

One method used in electrolysing & zinc solution is to 

deposit the metal from 2 solution of double ammonium oxylate, 

The Xinc separates quickly from this solution but it will not 

adhere to the electrode. The suthor found thet 2s much 2s ten 

1 classen, Quentitetive Chemical Anslysis by Electrolysis. P 62 
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per cent pf the zinc fell from the electrode after it wes deposit- 

ed. 

Beilstein and Jewelin orecipitated zinc from a solution 

of potassium zinc cysnide. The solution is trested with NeOH 

until & precipitate is formed and potassium cyanide is added 

until it dissolves.! The solution is then electrolysed. This 

method 1s inconvenient since the solution is heoted by the strong 

electric current which is necessary for reduction and must be 

kept cool. 

Parodi end Msscozzinl heve a8 method in which they elec- 

trolyse 2 zinc sulphéte solution to which bss been 2dded sodium 

scetate end citric scid.l The suthor found that the zine depos-~ 

ited with this method was spongy snd some of it fell from the 

electrode. 

In the method used st the University of Tennessee, ro- 

chelle selts is added to the solution to improve the deposit. 

This is the method used in various technicel laboretories.= 

The suthor found that rochelle salts also improved the deposit 

but that much of the zinc felled to stick to the electrode. 

Other methods of electrolysing zinc solutions were not 

convénient enough for ordinegry laborstory procedure. What is 

needed is a simple procedure which cen be cerried out in an 

sverage laboratory without special equipment or expense. Thre 

present study hss resulted in finding some conditions which 

sre excellent for the deposition of zinc in a compact form on 

the electrode. 

1 Classen, Quantitative Chemical Analysis by Electrolysis.pP 63 

2petty, Co. Le. , Commercial Laboratory Notes. 
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FACTORS AFFECTING THE DEPOSIT 

The theory upon which this thesis was worked was thet 

the presence and concentrstion of certein ions such as S04° “£1, 

Br~, NOx", CN , Na, NHg4 , E*, OF", end K~ will influence the 

condition and amount of zinc that will deposit on the electrode. 

The presence of some lons, such 8s 804~, Cl, Br~, and H™, in 

the solution #8 prevents the zinc from depositing on the elec- 

trode, while still other ions, such ss, CN~, CHzCO0™, end C103 

will prevent the zinc from depositing in a firm form. The 

presence of still other ions, for example, OH”, Ne , end K~, 

will increase the amount of zinc electroplated end will make the 

deposit firm and compact. The concentration of zinc ions also 

affect the form and quantity of the deposit. 

When the zinc is inisolution, it is pertly in the form 

of zinc ions with 2 positive charge. When a current is made to 

pass through this solution which is placed between two electrodes, 

the zinc ions will migrste to the negative electrode znd there, 

upon coming in contact with the negetive pole, give up thelr 

positive charge and collect on the electrode as molecules of 

zinc. All of the zinc in the solution will be depos ited in this 

manner. 

The condition of the deposit depends upon several fac- 

tors besides the presence of other ions. These factors are 

temperature, volts and amperes of the eurrent passing through 

the solution, the acidity and alkalinity of the solution, the 

eoncentration of the solution end the size of the electrodes. 
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In this thesis a study was meade of effect of foreign ions, 

and the acidity end alkalinity of the zinc solution. 

APPARATUS 

ine equipment which wes used for this thesis was a 

verisble resistence, 2 ringstend for holding tre electrodes and 

two sets of platinum electrodes, the surfece eres of the negative 

electrode being 6.2832 squsre inches and perforsted with smell 

holes 2nd the positive electrode being a spiral of very heavy 

platinum wire two inches long and one-fourth inch in diesmeter. 

Direct current et two volts wes used. 

PROCEDURE 

We prepesred several samplecssolutions of ZnClg of such 

strength that esch semple had in solution a known weight of zinc. 

To one sample wes added OS c¢.Ce Of BCl in excess. The solution was 

then diluted to 250 C.C. and electrolysed. A current that evolv- 

ed 10 c.c. of gas per minute wes passed through the solution for 

five hours, the cylindrical electrode being the negative pole. 

After electrolysis was completed, the electrodes were raised 

nearly out of the solution end washed with water with the sid 

of a wash bottle while the current wes still flowing. If the 

current had been stopped before the electrodes were taken from 

the solution, some of the zinc would have dissolved from the 

electrode. After thoroughly weshing the negative electrode 

(on which the zinc hed been deposited) with distilled water, it 

wag dried. The appreerance of the zinc, as to firmness, compact- 

ness, end hardness was noted and the electrode then weighed. 

The results sre given in Table 1. 

To another sample of known zinc content, we 2dded t10 



2ul7 S7 ssshjo1)27)T 4of srtorrddly —7 1s 

VI
N 
o
y
 

LH
] 

RE 

S89 upitigy 



6 

cece Of HCl ond electrolysed as before, tabulating all results. 

To each of eight similar samples there were =sdded respectively 

15, 20, 25,30,35,40,45,50 €.c. of excess .1N. HCl 2nd the results 

tabulated 2s before in Table I. This table shows that 2s the ex- 

cess of HCl wes increased, the per cent of zinc which deposited 

on the electrode decreased. A curve wes drawn showing the re- 

lation between the weight of zinc deposited and the concentration 

of the acid. A few ssmples were run in the same way using H2SO4 

and HNO3ze These results were tabulated in Table Iy. 

Another series of samples was prepared, in which there 

wes a known weight of zinc in each sample. To one sample was 

added 5 c.6. of concentrested NH4O0H solution and the solution 

electrolysed 2s before. The weight of zinc deposited, per cent 

of zinc and the appearance are given in Teble II. To snother 

sample 10 c.c. of NH40H wes sdded and the solution electrolized, 

end to each of several other samples the excess of NF40F 2dded 

was increesed 5 c.c. for each following szmple. Samples were 

electrolyged until the per cent of zinc deposited was beginning 

to decrease with increase in NH40H concentration. Figure 111 

shows the relation between the per cent of zinc deposited and 

the concentration of NH4OH. 

The next work wes to determine the effect of other sub- 

stances on the deposition of zinc. jany substences were recom- 

mended by verious writers but for different ressons proved to 

be unsstisfectory. For example Parodi's and jescazzini's 

method es explained in the introduction. 1he effect of Rochelle 

salts in the solution was first studied. Verious weights of 

Roche lle salts were used and the zinc deposited on the electrode 
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as before. From & study of the data collected. 1t wes seen that 

the highest per cent of zinc was deposited when the weight of the 

Rochelle salts was 5 grems for .05 grams of zinc In the sample. 

Samples Were now run with different weights of NH4Cl. 

in various concentrations of NH4OH. We found that the best re- 

sults were obtained when eight grams of NH4Cl end £20 c.c. of 

NH40H were used for a sample contsining .05 grams of zinc. 

The next work done was on solutions conteining & mix- 

ture of NH4Cl and Rochelle salts. Samples with verious weights 

of these two salts and with various concentretionsof NH40F 

(SG =~ 9) were electrolyzed. The results are tabulated in 

Teble 1V. From a study of this teble it 1s seen thet the pest 

results were obtained With 2 mixture of © grams NH4Cl snd 12 

grams of Rochelle selts. In the teble it will be seen thet pum 

arsbic, which wes recommended by some writers, was used but under 

thre conditions in which we used it, the results Were unsatisfac- 

tory. 

GONCLUS ION 

From a study of the date collected for this thesis, it 

will be seen thet 2lkelinity and acidity, and the presence of 

various substences heve 8 marked effect effect upon the deposi- 

tion of zinc. The results show that for .05 grems of zinc in 

solution that 6 grams of Rochelle salts, 12 grams of NH4Cl and 

30 c.c. Of NH4OF (S.G. .9) will give tre best end most complete 

deposition of zinc of the verious conditions studied. In quen- 

titative analysis then when the solution conte ins these substances 

the estimation of zinc by electrolysis will be accurste for sll 

prectical purposes. 
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TABLE IV 

Effect of Various Substences on Deposition of Zn 

Am't NH4O0E : Am't of : W't of Zn : W't of ZniPer cent: Appeerance 
In EXce8s ¢ Other Sub.: in Sample : Deposited: of Zn : of En. 
S.C = 2 

25 ce 3 g NH4Cl «0500 .0482 96.4 Compact 
3 g Rochell 

£5 co 5 g NH4C1 . 0500 .0489 97.8 M 
5g Roghe 11 

30 cc 10 g NH,C1 «0500 . 0472 94.4 H 
10 g RoCGhell 

30 cc 10 g NH C1 +0500 .0482 96.4 iJ 
5g Rogre 11 

30 cc 5 g NH4C1 . 0500 «0492 98.4 
10 g RBCchell 

30 cc 6 g NH4C1 +0500 .0499 99.8 4 
12. ¢ Roche 11 

30 co 6 g NH4Cl .0500 Q0492 98.4 " 
12 g Rochell 

35 cc 6 g NH4C1 + 0500 «0499 99.8 I 
12 kochell 

45 ce © Ee. y ; nu 12 Es aH40] 0500 0487 97.4 

10 cc 2 g Gum - «0500 .0412 82.4 Firm and 
Arsbic Compact 

10 coc 3 g Gum- . 0500 0324 728 Firm 
Arabic 

Arsbic 

10 cc 3 g (NHg)2504 ,0500 .0481 96.2 " 
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Results from Psrodi's and Mescszzini's Method 
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