Burean of Standards

DEPARTMENT OF COMMERCE

@ertificate of Analyses

OF

STANDARD SAMPLE No. 52
CAST BRONZE

Analyst Copper Pin Zine Il‘fi;"gcis 1'}‘3%%?5 Antimony Nickel Iron
U 88. 36 7. 88 1. 88 1. 52 1.53 0.14 0.12 0.12
] 88. 32 7. 80 1.9 1. 55 1. 56 .18 .14 .11
s J 8. 33 7.94 193 1. 52 .19 .13 .10
4 88. 35 7.92 L94 | 1.49 .15 .14 .12
i 88. 32 7. 89 1. 90 1.58 .12 .16 .14
[ - S 88 37 7.87 1.82 1.48a 1.52 .16 12 .12
e 88.29 7.87 1. 86 1. 54 .16 .12 1
< R . 88. 34 7.87 1.87 1. 50 .15 .13 .18
O 88. 30 7.90 1. 86 1.55 .14 11 .14

10 ] 88. 35 7.91 1.88 1. 50 1. 54 17 12 .08
L 88. 41 7.83 1.87 1.51¢® .13 .14 .10
1 88. 35 7.94 1. 90 1.51 .18 .14 .10
18 88.26 7.92 1. 86 1. 54 .16 .12 11
1.52° )
14 88. 34 7.95 1.93 e .14 .18 .15
B 1. 53 :
15 R/R.232 7.99 1 R0 1. 49 _14 14
1. 52 1.53
Average __________ 88. 33 7.90 1. 89 - .16 .13 L12
’ 152
= Lead as chromate, b Lead as molybdate.
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OUTLINES OF THE METHODS USED-IN. THE ANALYSIS OF THE BUREAU OF STANDARDS LEAD-
BASE BEARING METAL STANDARD SARMPLE No. 53.

METHOD EMPLOYED AT THE BUREAT OF STANDARDS

One portion of the alloy was dissolved in aqua regia, oxides of nitrogen wers driven off, and the solution was
diluted and warmed to get lead chloride in solution. The solution was then made alkaline with potassium
bydroxide, treated with bydrugen sulphide, digesied, aud Sltered. The sulphides of lead, bismuth, copper, aud
izon were dissolved in squs regias and again treated as above. The purified sulphides were dissolved in aqus regia
and the solution was treated with sulphuric acid and heated till fumes of sulphuric acid escaped. The solution was
cooled, diluted, snd the lead sulphate filtered off, washed, and ignited in the usual manner. The sulphuric acid
fltrate from the lead was diluted, treated with hydrogen sulphide, and filtered. The filtrate was used for the deter-
mination of ivon as oxide corrected for silica, while the sulphides were dissolved in nitric acid and the bismuth was
thrown out a8 the cxychloride. The oxychloride wes dissolved in nitric acid and the bismuth was precipitated ss
the basic carbonate, which was filtered off, dissolved in nitric acid, and the evaporated solution ignited to Bi,O,
in g tared platinwmn crucible. The fltrate from the bismuth oxychloride precipitation was ireated with hydzogen
suiphide; the sulphides were dissolved in nitric acid and electrolyzed for copper and residual lead.

Separate Z-gram samples were dissolved in 20 ec of sulphuric acid, made up to 250 cc volume, treated with 28 ce
of bydrochloric acid, brought to boiling, cooled to 10° G and titrated with a standard soluticn of permanganate, with
deduction of the calculated effect of arsenic. The titrated solution was then treated with 80 cc of hydrochioric scid,
reduced with test lead under carbon diocxide, cooled to 10° C, and titrated in the presence of carbon dioxide with
iodine. ’ )

Arsenic was distilled from a separate portion, precipitated agsilver arzenate, and the washed precipitate dissolved
and titrated by Volbard’s method.

METHODS EMPLOYED BY THE COOCTPERATING ANALYSTS

(2) Determination of wron, copper, and bismuth.—The sample was dissolved in aqua regia and lead separated
aa lead chloride by cooling and the addition of alechol. The filtraie from the lead chloride separation was boiled,
oxidized with chiorate, treated with tartaric acid, and made barely aikaline with potassium hydrozide. The
suiphides of lead, iren, copper, and bismuth were then thrown out by hydrogen sulphide, dissolved in nitric acid,
and the solution was evaporated with hydrochleric acid fo the empulsion of nitvic acid.. Iron was sepazated by a
second hydrogen sulphide precipitation in acid solution, followed by filtration, and precipitation by ammonis in
the oxidized filtrate. The ignited oxide was corrected for silica. The sulphides of lead, bismuth, and copper were
digsolved in nitric acid, fumed with sulphuric acid, diluted, and filtered to remove lead. Bismuth was separated
in the filirate by precipitation with ammonium hydroxide, and determined by dissolving the precipitate in nitrie
acid, precipitating as the oxy-nitrate and igniting to Bi,0,.  Copper was determined by electrolysis of the acidified
gmmoniacal filirate from the bismuth.

Determination of lead.—The sample was dissolved in tartaric acid and nifric acid, and most of the lead separated
as ibe suiphate by the addition of sulphuric acid foilowed by boiling to complete expulsion of nitric acid, slight
dilution, filtration, and washing with water. The lead sulphate was dissoived in ammonium acetate, the solution
filtered, and the lead precipitated as the chromate. Lead was calculated on the basis of the factor 0.64056. Lead
was algo recovered in the first filirate and from the part insoluble in ammonium acetate by two alkaline sulphide
separations, with filtration of the final insoluble sulphides, solution and electrolysis as PbO,.

Determination of antimony end fin.—The sample was dissolved in concentrated sulphuric acid, cooled, and
{reated with a solution of tartaric acid and concentrated hydrochloric acid and then genily boiled, The boiled
solution was then cooled, diluted, treated with more hydrochioric acid, and titrated in ice-cold solution with
permanganate. '

Tin was determined iodimetrically in the above solution after adding more hydrochloric acid and redncing with
animony in an atmosphere of carbon dioxide.

Determination of arsenic.—The sample was dissolved in concentrated suiphuric acid, treated with concentrated
hydrochioric avid sad ferrous sulphate, aud then distilled. Amenic was then throws out froms the distillate as fm-
pure sulphide, which was weighed, treated with ammonium carbonate tc dissolve the arsenious sniphide, and the
semidue reweighed. ]

(3) Lead and bismuth were determined as by Analyst 1. Tin was determined by Low’s method, with reduction
by iron-wire nails. Arsenic and copper were determined by Thompson’s method.* Antimony was determined by
the above method and alzo by direct titration a8 in Low’s method. Iron was determined by an ammonium sulphide
separation from the filtrate from the lead sulphate as obtained according to the “Methods of the T. 8. Steel Corpora-
tion for Ferro Alloys and Bearing Metals,” followed by reductior with zinc and titration with permanganate.
T iG.wWs ’i‘hompson, J. Soc. Chem. Ind., 15, 179. Proceedings Axa. Soc. Testing Mat., 20 (1920), pages 589-534.
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dissolved in hydrochloric acid, and fumed to zine sulphate with sulphurie acid. (6) As zinc oxide. (7) As pywo-
phosphate. (8) Electrolyte made alkaline, then acid with formic acid, and zinc sulphide precipitated. Ignited
at 850°-900°, weighed, and corrected for material insoluble in hydrochloric acid (1:1). (9) Filtrate from nickel
determination fumed with sulphuric acid, diluted, treated with hydrochloric acid and ammonium chloride and
titrated with ferrocyanide with ammonium molybdate as indicator. (10) As pyrophosphaie in acetic acid solution
after nickel separation with glyoxime. (11) Separated as sulphide in very dilute sulphuric acid, dissolved in
hydrochloric acid, and titrated with ferrocyanide. (12) Combined sodium hydroxide filtrates from the nickel
determination as above electrolyzed. (13) Sodium hydroxide filirates from determination of nickel b treated with
sodium hydroxide and Rochelle salts and electrolyzed. Corrected by a blank run under same conditions.
(14) a. Precipitated as phosphate, dissolved in hydrochloric acid, neutralized with sodium hydroxide and electro-
lyzed (1.73%). b. Zinc determined as pyrophosphate (1.93%). (15) As pyrophosphate in filtrate from nickel.

LEAD

(1) ¢. Simultaneous electrolysis with copper in solution obtained as for copper above. Conversion factor for
PbO, .866 used. b. Determined as sulphate in solution obtained as for copper above, and residual lead subse-
quently recovered on anode during copper determination. (2) a. Main solution with recovery from tin and antimony
electrolyzed and factor 0.8643 used. b. Main solution with recovery treated with 40 ce of “lead acid” (300 cc
H,S80,, sp. gr. 1.84, and 1800 cc H,0 treated with 1 g Pb(C,H,0,), dissolved in 300 cc H,0, and filtered after 24
hours) evaporated to appearance of fumes, diluted to 40 cc, and digested cold before filtration. (3) By electrolysis.
(4) Electrolysis as under copper. (5) Electrolysis as under copper. (6) a. Electrolysis. 5. As chromate. (7)
Electrolysis as under copper. (8) As lead sulphate with recovery on anode during copper electrolysis and also
by hydrogen suiphide in electrolyte. (9) Electrolysis with copper. (10) a. Electrolysis. b. Electrolysis followed
by solution and precipitation as sulphate. (11) Separated as sulphate, dissolved in ammonium acetate, precipitated
and weighed as chromate.  Theoretical factor employed. (12) Simultaneously elecirolyzed with copper as above.
(13) Asin (12). Factor 0.8643 used. (14) a. Separated as sulphate, dissolved in ammonium acetate, precipitated

- and weighed as molybdate. b. As PbSO, with subsequent recovery during electrolysis for copper. (15) As PbSO,
after separation of tin and antimony. .
ANTIMONY

(1) Nitric acid attack, solution of tin and antimony in a Kjeldahl flask in sulphuric acid and potassium sulphate,
treatment with a little sodium sulphite, expulsion of sulphur dioxide fumes, and titration with permanganate after
addition of hydrochloric acid. (2) e. Ammonium sulphide filtrate obtained as in copper above oxidized with
hydrogen peroxide and antimony thrown out by hydrogen sulphide in presence of oxalic acid. Sulphide dissolved
in nitric and sulphuric acids, nitric acid evaporated, solution difuted, filtered, antimony sulphide again thrown
out and ignited at not over 950° to Sb,0, (.19%). b. Nitric acid attack, solution of tin and antimony in nitric acid,
ammonium persulphate and sulphuric acid, followed by evaporation to appearance of fumes. Diluted solution
treated with hydrochloric acid, cooled, titrated with permanganate to a pink tint, ferrous sulphate added with
back titration (.16%). (3) Precipitation as sulphide, oxalic acid separation from tin. (4) Antimony separated by
sodium hydroxide-sodium sulphide and electrolyzed. Deposit dissolved in concentrated sulphuric acid, diluted
and titrated with permanganate. (5) Nitric acid attack, followed by sulphuric acid and potassium sulphate,
solution diluted and titrated with permanganate after addition of hydrochloric acid. (6) By titration. (7) Volu-
metrically on separate sample. (8) As analyst 1. (9) As analyst 1, except that tartaric acid was used and the
sulphuric acid nearly all expelled. (10) Volumetrically with permanganate. (11) Oxides of antimony and tin
fused with carbonate and sulphur. Filtrate oxidized with hydrochloric acid and chlorate, neutralized with
ammonia, treated with oxalic acid, and antimony precipitated with hydrogen sulphide. Antimony sulphide dis-
solved in potassium sulphide, oxidized with chlorate and hydrochloric acid; solution boiled and titrated with
thiosulphate. (12) Matter insoluble in nitric acid dissolved in sulphuric acid and potassium sulphate. Solution
treated with 0.5 g tartaric acid and heated to complete decomposition; final permanganate titration after dilution
and addition of hydrochloric acid. (13) Filtrate from carbonate-sulphur purification of tin treated with oxalic
acid, saturated with hydrogen sulphide, and filtered precipitate washed with alcohol, carbon bisulphide, alcohol,
and ether, dried in an atmosphere of carbon dioxide, first at 265° F. and then at 570° F. and weighed as Sb,S;.
(14) Matter insoluble in nitric acid digested with sulphuric acid, potassium sulphate and tartaric acid and titrated
with permanganate after addition of hydrochloric acid. (15) Alkaline sulphide filtrate from fusion acidified,
sulphides dissolved in hydrochloric acid, solution neuiralized with ammonia, and antimony sulphide precipitated
in oxalic acid solution. Sulphide dissolved and titrated with iodine in hicarbonate solution.

NICKEYL:

(1) Determined as glyoxime in the combined filtrates from the iron determination. (2) Uombined filtrates
from iron treated with glyoxime, precipitate dissolved in hydrochloric acid, reprecipitated as glyoxime, this again
dissolved in hydrochloric acid, and evaporated with sulphuric acid to appearance of fumes; finally electrolyzed after
addition of ammonia. Slightly higher values were cbtained by this method than by direct weighing of the glyoxime.
(3) As glyoxime. (4) Electrolyte from copper and lead treated with citric acid, ammonium chloride, glyoxime and
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finally smmonia. Precipitate after shori digestion, filtered, dissolved in hydrochloric acid, reprecipiteted and
weighed as glyoxime. (5) Filirate from the zinc determination boiled, made slightly alkaline with ammonia, pre-
cipitated with glyoxime and weighed. (6) Glyoxime method. (7) Glyoxime method. (8) As glyoxime in com-
bined filtrates from iron separation. (9) As glyoxime in filtrates from the iron determination. (10) As glyoxime
aftor soparation of iron. Weighed on countorpoised filters and chocked by ignition to oxide. (11) As glyoxime in
filtrate from zinc determination. (12) Electrolyte fumed with sulphuric acid, poured into sodium hydroxide solu-
tion, filtered, precipitate dissolved in dilute sulphuric acid and again precipitated. Nickel hydroxide then washed
and ignited to NiO. (13) a. Glyoxime precipitation in combined filtrates from the iron determination (.12%).
b. Combincd filtratos from iron fumed with sulpburic acid, boiled with sodium hydroxido to cxpulsion of ammonia,
and oxidized with bromine water. Precipitate filtered off, dissolved in hydrochloric acid, solution boiled to expel
bromine, neutralized with ammonia added in excess, electrolyzed, deposit weighed, dissolved, and again electrolyzed
for copper correction (.08%). (14) As glyoxime in electrolyte after removal of iron. (15) As glyoxime after iron
separation.
IRON

(1) Filtrate from the zinc determination boiled, oxidized with nitric acid, precipitated twice with ammonia,
and the precipitate ignited and corrected for silica. (2) Main filtrate with recovery from tin and antimony evapo-
rated with sulphuric acid to appearance of fumes, diluted, and lead filtered off. Copper removed by electrolysis,
and iron precipitated twice by ammonia in electrolyte. Iron hydroxide dissolved in sulphuric acid, reduced in
reductor and titrated with permanganate. (3) Permanganate titration. (4) Iron determined volumetrically with
permanganate after removal of the sulphide group. (5) Sample dissolved in aqua regia, precipitated with ammonia
and the precipitate treated with sulphuric acid. Hydrogen sulphide group separated, filtrate boiled, reduced and
titrated with permanganate. (6) Colorimetrically. (7) Precipitated by ammonia, dissolved and determined
volumetrically. (8) Weighed as oxide after double precipitation of electrolyte with ammonia. (9) Determined
by double ammonis precipitation of electrolyte, followed by solution in hydrochloric acid, reduction with stannous
chioride, and final titration with permanganate. (10) As oxide from electrolyte, and including recovery from tin
and antimony. (11) Sample dissolved in nitric and sulphuric acids, electrolyzed without filtration and electro-
lyte boiled with hydrochioric acid. Sulphide group removed, filtrate oxidized and treated with ammonia. Pre-
cipitate fumed with nitric and sulphuric acids, traces of lead filtered off and solution reduced in reductor and titrated
with permanganate. (12) Main nitric acid filtrate with recovery of iron from tin and antimony precipitated with
ammonia. Precipitate dissolved in dilute sulphuric acid, reduced in a reductor and titrated with permanganate.
(13) Electrolyte with recovery of iron from tin and antimony precipitated twice with ammonia. Precipitate weighed
as Fe,0, after silica correction. (14) Ammonia precipitate of electrolyte ignited to Fe,O, and corrected for silica.
(15) Ammonia precipitation of electrolyte, solution of precipitate in sulphuric acid, reduction in reductor and titra-

tion with permanganate. 11—7742
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