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IDENTIFICATION OF PLAT'ING SALTS

The purpose of the following tests and tables is to give the
plater, simple methods, requiring no previous chemical knowl-
edge for identifying the chemicals he uses in the plating room.

The chemicals are classified in groups according to their
physical appearance-those chemicals, resembling one another
the most and consequently mosi tiable to be mistaken for each
other, appearing in the same group.

No. 1. Solubility:-Certain generalizations, to which ex-
ceptions are few and unimportant,

can be stated concerning solubility.

I. All sodium, potassium and ammonium salts are
soluble in water,

2. All nitrates, chlorates, and acetates are soluble in

water.

3. All chlorides are soluble in water except those of

silver, mercurous and lead. Lead is slightly solu-
ble in cold, but readily soluble in hot water.

4. All sulphates are soluble, except those of barium.
lead, calcium (calcium slightly soluble). The
silver and mercurous sulphates are only moder-
ately soluble.

5. All carbonates are insoluble. except those of am-
monium, sodium and potassium.

6. All oxides and hydroxides are insoluble except
those of ammonium, sodium, potassium and bari-
um, calcium hydroxide is slightly soluble.

7. All cyanides are insoluble, except those of sodium
and potassium.

No. 2. Litmus Reaction.

1. Acids and some acid salts due to hydrolysis or
presence of H(ions) turn blue litmus red.

2. Alkalies and some alkali salts (due to hydrolysis
or presence of OH (ions) turn red litmus blue.

3. Neutral salts have no effect on litmus paper.
Dissolve about one ounce of the salt to be identified in two

fluid ounces of water ( 60c.c. ) . In making the tests to identify
the compound parts of the salt, use about 94 fluid ounce (about
bc.c.) in a test tube.

All reagents should be dilute solutions, about 1 0%.





bunsen flame. An intense yellow color of long dura.
tion indicates sodium-Na. Confirm absence of

potassium by looking at lianne thru blue glass.

See Test for Sulphate SOi.

5. Sodium Chloride-NaCl.

See Test for Sodium:-

See Test for Chloride:-

6. Potassium Chloride--KCI.

See Test for Potassium :-

See Test for Chloride:

7. Potassium Nitrate-KNO .

See Test for Potassium:-

Test for Nitrates:-NOu. To the cold solution, add

an equal volume of ferrous sulphate and then slowly
pour conc. suIphuric acid down the side of the test

tube, so that a heavy layer of the acid forms at the
bottom; a brown ring formed between the two

layers indicates a nitrate-NO.:,

8. Aluminum Sulphate-Al, (SO  ) :.

Test for Aluminum:-Al. To the solution add am-

monium hydroxide-a white gelatinous precipitate

indicates aluminum-A I . To confirm, filter the pre-

cipitate and transfer a little into a small hole in a
plaster slab; heat with blowpipe, moisten with co-

1,alt nitrate solution and reheat with blowpipe. If
At, mass will be blue colored.

See Test for Sulphate:-

9. Zinc Sulphate-ZnSO,.

Test for Zinc:-Zn. Heat some of the salt on a

plaster slab with a blowpipe; moisten with cobalt
nitrate, an emerald green colored mass indicates

zinc-Zn.

See Test for Sulphate:-
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VALANCE CHART

Positive Negative

234123

Fe Fe Si F O N

Pb Cr Pt Cl S P

Cu Bi Br (SO,) B
Zn Sh I (SOD (PO1)
Mg As (NOu) (CO..)

Hg Al (NO,) (sio.) (AsOi)
Ca Au (Clox) (CcO,)

Ba (C.,H,) (OH) BO:;
Cd (C<H:02) Zn(CN)2
Mn CN

Sn Ag (CN) 2
Ni Cu(CN)-2

RADICALS

Ammonium NH, Acetate C,H
Methyl CH, Sulphite S
Ethyl C.H, Sulphate

Glycer C,H Carbonate C

Nitrite NO, Silicate Si

Nitrate NO Oxalate C2
Chlorate C103 Phosphate P

Hydroxide OH Arsenate Asi

...
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ANALYSIS OF ACID COPPER SOLUTIONS

Determination of Copper with NaCN. The method de-

pends upon adding to a slightly acid or neutral solution NH,OH
to form the deep blue characteristic color of the ammonmm

copper ion. By adding NaCN, this color is destroyed by the
decomposition of the complex copper ammonium to form the

complex salt Na Cu (CN) u. When the last of the copper am-
monium ion is decomposed, the blue color disappears. Take

13.4 c. c. of the copper solution. If the solution is strongly acid

add 10% NaOH to nearly neutralize the acid and then add

NH,OH until the precipitate first formed dissolves making a dark
blue solution. If the solution is not strongly acid the NH,OH

may be added directly. The solution is then diluted to 100 c.c.
and titrated with the standard solution. The end point is a faint

violet color which may disappear upon standing.

Note:-lf solution contains iron salts just before adding
NH,OH add 5 grains ammonium tartrate.

Example.

34.7 c.c. NaCN solution used in titration.

1.0 c.c. NaCN solution = I centigram of Cu,

34.7 c.c. NaCN solution = 3.47 decigram CU

Avoid. Cu per gallon.

3.47 oz.

2. Determination of Copper by lodide Method. The meth-

od depends upon the fact that when KI is added to a slightly

acid solution, cuprous iodide is precipitated and a chemically
equivalent amount of iodine is liberated. This liberated iodine
is titrated with standard Na..S.O:. Since the titrated iodine is

chemically equivaient to the Cu, the value of each c.c. of Na:S203
is equivalent to one centigram of Cu.

Dilute 13.4 c.c. of the solution to I 00 c.c. ff strongly acid
neutralize with NaOH until a faint precipitate forms. Clear solu-

tion with dilute HC I. Warm solution, pass in H. S gas to ppt.

copper as CuS. Filter and throw away filtrate. Wash ppt. twice
with H.S water. Warm some nitric acid (1:1) and pour it over
the CuS to dissolve it. Care should be taken not to use more

HNO than is necessary ot actually dissolve the ppt. Wash filter

paper thoroughly, collecting washings with main solution. Then
concentrate the solution carefully, and when a small volume is

obtained, continue evaporation over a water bath or a sand
bath until a syrupy mass is obtained. Exceptional care must

be taken not to burn the salts as Cu (NO,) 2 will decompose,
L
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forming insoluble CuO. After all acid has been removed, allow
to cool, and add 50 c.c. of water. An absolutely clear solution
must be had at this point. Add NHIOH until the faint ppt. is
formed. The precipitate is dissolved in dilute HCLH:,02 (1:10),
and then 5 c.c. in excess. Add I 0 grams KI, being sure that
it is completely dissolved before going on with titration. tf
the volume of the solution at this point is not 100 c.c. make
it so. Titrate with the standard Na..S..O, until the brown color
of iodine disappears and changes to yellow. Add a few drops
of starch solution and continue titration with standard Na.S20,
until blue color disappears.

3. Determination of Free Acid. When an acid and a base

are brought together in the presence of an indicator, a change
in color of the solution denotes that the titrated substance has

had its properties destroyed. The amount of Na,CO.1 as given
in the table makes a solution of such strength that 1 c.c. will

neutralize 0. I decigram of 1.84 sp.gr. H'SO*, so that the readings
on the burette numerically equal the amount of that acid in Avoid,

ozs, Measure out 13.4 c.c. of the solution in a beaker and dilute

to 100 c.c., add 3 or 4 drops of 51 methyl orange. The
solution will be cherry red. Place the beaker upon a white sur-
face, and titrate with NauCO, solution. The exact end point is
indicated by the solution turning a golden yellow. This end point

is difficult to obtain; however, a slight cloudness may be taken as
the end point. Should the green precipitate be too heavy it is
an indication that too much Na.CO. has been added, and a new

portion of the solution must be analyzed.

Note:-Fluid ozs. H..SO, = ozs. Avoid. H.SOI.

1.84

ANALYSIS OF CYANIDE COPPER SOLUTIONS

1. Determination of Copper. Take 13.4 c.c. of the solution.
Add slowly 10 c.c. cone HCL to decompose the cyanides and
heat to evaporate cyanogen and to dissolve CuCN precipitate;
evaporate slowly to dryness. Add 5 c.c. con. HCL and heat
slightly. Add 25 c.c. of water, heat to bring about solution
of the salts. Cool solution, add 25 c.c. o f water and proceed as

under acid copper solutions.
2. Determination of Free Cyanide. Take 13.4 c.c. of the

solution and determine as explained under Silver Solution.
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2. Determination of Zinc. The filtrate from the CuS is

boiled to expel the H.S; and then the rest of the determination
follows the method already given under zinc.

3. Free Cyanide. Determined in the same method as

already given.

ANALYSIS OF NICKEL SOLUTIONS

1. Determination of Nickel with NaCN. The principle of
this method depends upon converting the nickel ions to a part
of a complex ion, thus removing them from the field of action.

When this has been completely accomplished, the titrating NaCN
begins to read with the indicator 13.4 c.c. of the nickel solution

are taken; about a gram of ammonium tartrate is added to prevent

subsequent precipitation of Fe should it be present. The solution
is carefully made alkaIine with minimum NH.kOH and the solution
diluted to 100 c.c. As an indicator 5 c,c. AgNO# are added and

also about 1 c.c. 2 per cent KI, which will throw down the silver

as Ag]. The solution is then titrated with the standard NaCN
at 20 deg. C. When all Ni has combined with NaCN the pre-
cipitate will begin to be dissolved by the excess NaCN. Thig
may be looked upon as the temporary end point. Since an excess
of NaCN is usually added to dissolve Ag[, this excess is taken
up by running in AgNO, until a precipitate appears that is just
cleared up by a drop of NaCN. The number of c.c, of AgNO,
and NaCN used are noted.

As. for example:

24.75 c.c. NaCN used in titration.

8.35 c.c. AgNO., used in titration.

16.40 c.c. NaCN used to combine with Ni.

1.0 c.c. NaCN = 0.1 decigram Ni.
16.40 c.c. NaCN = 1.64 decigram Ni = 1.64 oze.
Avoid. Ni per gallon.

2. Free Acid. Due to the fact that various acids may be
present in nickel solutions, it is impossible to make up a standard
solution that will give accurate results. Therefore only the fol.
lowing qualitative methods are given:

Litmus-Blue Litmus turns red; this shows that free acid
is present. but leaves one ignorant as to what acid is present, or
what its derivation may be. Red litmus turns blue-indicates
that the solution has turned alkaline.
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no ammonia need be added. Now it is necessary to remove the
nickel. Boil the solution and acidify with acetic acid, and then
add 1 per cent alcoholic solution of dimethylgloxime till pre-
cipitation is complete. Gently heat the solution, making sure that
the solution contains a slight excess of acetic acid. Allow the
solution to stand for one and one-half hours and then filter. Wash

the precipitate, collecting the washings with the filtrate, which
contains the zinc. The filtrate is neutralized wtih NH,OH to
produce a slight precipitate; conc. HCL is added to just dissolve
the precipitate and 2 c.c. in excess. Dilute to 100 c.c. and titrate
with the standard K,Fe(CN),;.3H.O in the same manner as was
done with zinc solutions.

3. Determination of Sulpho-Cyanate with AgNO. This
method depends upon the same principles as that of the deter-
mination of Ag with NaCNS, only here the process is reversed.
Take 1 3.4 c.c. of the solution, make slightly acid with dilute
H,SO, and dilute to 1 00 c.c. The nickel need not be removed,
as the solution is so slightly green that the reaction is not inter-
fered with. Add two drops of ferric alum as indicator, which
turns the solution brown colored; titrate with standard AgNO.,
solution until the brown color disappears. The reading will give
the amount of CNS. To convert to NaCNS multiply by 1.396;
KCNS by 1.673: to NH+CNS multiply by 1.311.

ANALYSIS OF ARSENIC SOLUTIONS

1. Determination of Arsenous Oxide (As-0 :) in Arsenic
Black Solutions. The following method of analysis is to be ap-
plied to only those solutions that consists of arsenic dissolved in
cyanide. The determination of arsenous oxide by this method de-
pends upon the fact that when arsenous acid is brought in contact
with iodine in the presence of water and free alkli, it is converted
to arsenic acid, and the blue color does not appear until all
the arsenous acid has been converted to arsenic acid ; 13.4 c.c.

of the solution are treated with dilute HCI to destroy the cyanide.
Then concentrate the solution to about I 5 c.c. To dissolve any
precipitated arsenic, concentrated HCI is added and the solution
is gently heated to bring about solution. Add 2 grams of Kl
and boil until all iodine vapors are dissipated. The arsenic acid
CH,AsO,) reduced to arsenous acid (H:AsO,). Add 5 c.c. of
glycerine and allow to cool; Na:CO. solution is added to neu-
trality, then 20 c.c. conc. sodium bicarbonate solution (NaHCO,);
dilute to 100 c.c. and a little starch solution and then titrate

until a blue color appears with the standard iodine solution.
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ANALYSIS OF CYANIDE BLACK NICKEL SOLUTIONS

Take 13.4 c,c. of the solution and dilule to 25 c.c.; add con.
centrated HCL to precipitate and decompose cyanides. Heating
will be necessary to bring about solution and also occasional
additions of acid. After solution is complete, pass in HuS as
long as precipitation occurs. Filter: precipitate contains sulphides
of arsenic and copper. Wash precipitate and collect washings
with filtrate and set filtrate aside.

1. Determination of Arsenous Oxide. The precipitate on
the paper is thoroughly digested with warm NaOH, which dis-
solves out the arsenic; filter and wash precipitate, collecting the

washings with the main arsenic Altrate. Acidify solution with
HCL and then proceed with the arsenic determination as was
done under Arsenic Solutions.

Note: Arsenic in brass solutions may be determined by
taking 13.4 c.c. of the solution and Following manipulations to
this point.

2. Determination of Copper. Dissolve the precipitate that
remained after dissolving out the arsenic precipitate with warni
HNO., and wash filter out well. Boil to expel nitrous acid fumes
and then proceed to determine the copper in the regular manner
explained under Copper Solutions.

3. Determination of Nickel. The solution that remained

after the precipitation with H.S is boiled to expel the gas and
then the nickel is determined as explained under Black Nickel
Sulpho-Cyanate Solutions, and after that has been determined
the same solution is used to determine the zinc.

4. Determination of Zinc. The solution in which the nickel

has been determined is concentrated to 25 c.c.; HCL is added to

decompose and bring into solution the cyanides. NH,OH is
added to make the solution alkaline, and then the nickel is

removed as explained under Black Nickel Sulpho-Cyanate Solu.
tions, and the zinc delermined in the usual manner.

22



ELECTRICAL AND ELECTRO-CHEMICAL

Finding the weight of metal deposited or liberated by a given
current in a given time.

1. W=AxixT W - weight in grams or ounces.

A = quantity liberated per am-

pere hour in grams or
ounces.

I = current strength in amperes.
T = time in hours.

2. W- E.C.E.xIxt W = weight in grams.

E.C.E. = electrochemical equiva-
lent.

t == time in seconds.

To convert to ounces Avoid, or

Troy multiply by 0.03527

or 0.03215 respectively.

Power required to deposit a given weight in a given time.

WxE

P

AxT

P = power in watts.

E == E.M.F. in volts.

W == weight in grains.

A = quantity liberated in one

ampere-hour.

E.M.F. of a chemical reaction-decomposition voltage.

H

e=

23000

e = electromotive force of the

cell under investigation.

H = heat of formation ex-

pressed in calories per the
chemical equivalent in

grams.
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The second law expresses the numerical relation between the

quantity of electricity and the quantity of material changed. It
can easily be expressed in the case where the chemical reactions
occurring at the anode or cathode are the liberation of a gas or

the deposition of a metal. In these cases, the law states that the

quantity of gas liberated, or metal deposited is proportional to
the equivalent-weight of the liberated substances, and that 96,540

coulembs will liberate 1 gram-equivalent of the material. The

equivalent-weight (or gram-equivalent) is defined as the atomic
weight divided by the valency. That is to say, that 96,540
coulembs will liberate 107.88 grams of silver; also this quantity

of electricity will liberate from the copper sulphate solution only

31.8 grams of copper, but from a cuprous chloride solution 63.6

grams.

The electro-chemical equivalent of an element is the quantity

of it liberated per ampere-second.

An ampere-hour is 3600 ampere-seconds (coulombs) ; 60

amperes for 60 seconds = 1 ampere-hour; 1 ampere for 3600

seconds ( I hour) = I ampere-hour.

3?
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