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MEXHolbS OF CHEMICAL ANALYSIS OF 
MAGNESIUM-ALUMINM BRAZING ALLOYS 

PART 1 ANALYSIS OF ALUMiNIUM, MANGANESE, 
ZINC AND SILICON 

0. FOREWORD 

&l Thb Indian Standard was adopted by the Indian Standards Institution 
on 155lkembu 1967, after the draft finaliied by the Methods of Chemical 
Ana&sis Sectional Committee had been approved by the Structural and 
Metals Division Council. 

02 Magnesium-aluminium brazing alloys, the composition of which has 
been specified in IS : 2927-1964*, are used for the purpose of joining 
magnesium-based metals. The purpose of thii standard is to prescribe 
methods for analysis of ahuninium, manganese, zinc and silicon. Methods 
for determination of copper and nickel, which have been restricted to very 
low amounts in IS : 2927-1964*, are being investigated and will be covered 
Iater in Part II of this standard. 

0.3 In the formulation of this standard due weightage bas been given 
to international co-ordination among the standards and practices prevailing 
in different countries in addition to relating it to the practices in the 
field in this country. This has been met by deriving kistance from 
the ‘, 1964 Book of ASTM Methods for chemical analysis of metals: Part 32 ’ 
issued by the American Society for Testing and Materials. 

0.4 In reporting the result of a test or analysis made in accordance 
with this standard, if the final value, observed or calculated, is to be 
rounded off, it shall be done in accordance with IS : 2-196ot. 

1. SCOPE 

1.1 This standard prescribes methods for determination of aldum, 
manganese, zinc and silicon in magnesium-ahuninium brazing alloy 
as specified in IS : 2927-1964*. 

*Specification for brazing alloys. 

tRdalforroundingofrnumclidvahaa(ti). 
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2. QUALITY OF REAGENTS 

2.1 Unless specified otherwise, pure chemicals and distilled water (sde 
IS : 1070-1960* ) shall be employed in the tests. 

NOTE - 6 Pure chemicals ’ shall mean chemicals that do not contain impuritica 
which a&t the results of analysis. 

3. GENERAL 

3.1 Use of Filter Papers - In some of the methods prescribed in 
this standard relative numbers of Whatman filter papers, which are 
commonly used, have been specified. However, any other suitable brand 
of lilter papers of corresponding porosity may also be used. 

4. DETERMINATION OF SILICON BY THE 
GRAVIMETRIC METHOD 

4.1 Outline of the Method-The sample is dissolved in nitric acid 
and the hvdrated silica dehvdrated and rendered insoluble by fuming 

by the loss with sulphuric acid. The silica is ignited and determined 
in weight after volatilization with hydrofluoric acid in 
sulphuric acid. 

presence of 

4.2 Reagents 

4.2.1 Concentrated Nitric Acid- sp gr 1.42 ( conforming 
195Oi). 

4.25 Cmentratcd Sulpiursic Acid - sp gr l-84 ( conforming 
19612). 

4.2.3 Dilute Surphuric Acid - 1 : 1 ( v/v ). 

42.4 HvdzofIuoriG Acid-40 percent. 

4.3 Proeedlare 

to IS: 264- 

to IS: 266- 

43.1 Weigh 
containing 100 
acid until the 

accurately 5 g of the sample in a covered 400-m] beaker 
ml water and to this add slowly concentrated nitric 
sample is dissolved. When the violent reaction has 

ceased, heat till the solution is complete. Cool, add 12 to 15 ml of 
concentrated sulphuric acid and evaporate till the nitrous fumes are 
expelled and white fumes of sulphur trioxide are evolved. Fume for two 

+speci6cation for water, distilkd quality (rcoirrd). 

+!@ec%cation for nitric acid. 

$Sp&Iication for sulphuric acid ( rmirsd). 
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to three minutes, cool, and add 200 ml of water. Boil for several 
minutes till the salts have gone into’the solution. 

4.3.2 Filter through filter paper No. 40 containing a little filter pulp of 
the same quality; using a rubber-tipped glass rod, detach any silica adhering 
to the beaker. Wash the filter thoroughly with hot water 4 to 5 times. 

4.3.3 Transfer the residue to a platinum crucible. Heat between 
500” to 600°C until the filter is completely incinerated, then partly 
cover the crucible with a platinum cover and ignite in a mufIle at 1050°C 
to constant weight. Allow to cool in a desiccator and weigh. Then 
moisten the ignited silica with a few drops of dilute sulphuric acid, 
add 5 ml of hydrofluoric acid and evaporate to dryness. Continue heating 
until the sulphuric acid fumes are completely eliminated. Complete 
the ignition in a muffle at 1050°C for 10 to 15 minutes. Allow to cool 
in a desiccator and weigh. The loss in weight represents silica. 

4.4 Calculation 

Silicon, percent = 
A x 46.72 

B 

where 

A = weight in g of the silica obtained from the sample, 
and 

B = weight in g of the sample taken. 

5. DETERMINATION OF ALUMINIUM BY THE 
OXlNE (GRAVIMBTRIC) METHOD 

5.1 Outline of the Method - Aluminium is precipitated from the solu- 
tion as benzoate. The precipitate is dissolved and aluminium precipitated 
as aluminium oxyquinolate. It is filtered, dried and weighed. 

5.2 Reagents 

5.2.1 Dilute Hydrochloric Acid - 20 percent ( v/v ). 

5.2.2 Bromophenol Blw Alcoholic Solution - Diilve 0.20 g of bromophenol 
blue in 100 ml of ethanol ( 95 percent ). 

5.2.3 DilutG Ammonium Hydroxide Solution - Dilute 25 ml of concentrated 
ammonium hydroxide (sp gr @90 ) with water and make up the volume to 
IOOml. 1 

5.2.4 Hydroxylaminc Hpdochloride Solution - I&solve in a little water 50 g 
of the reagent ( NH,OH.HCl ), 50 g of ammonium chloride ( NH&l), 
50 ml of glacial acetrc acid ( approximately 17.4 N ), and then dilute to 
1 000 ml with water. 
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5.2.5 Anrrnaiion Be?zzCxlrs s01utilm ( 100 gil) - Diilve 100 g of 
ammonium benzoate in one litre of warm water. It shall be &shly 
prepared. 

51.6 Ammonium Bencoate Wuch Soiution -To 100 ml of the ammonium 
benzoate solution (see 5.2.5 ), add 900 ml of warm water and 20 ml 
of glacial acetic acid. 

51.7 Tar&c Acid Solution - Mix 500 ml of dilute hydrochloric acid 
( scd 5.23 ) with 10 ml of tartaric acid solution (,500 g/l ). 

5.2.8 D&k Hydrachioric Acid - Dilute- 25 ml of concentrated hydro- 
chloricacid(spgrPl6)withwaterandmakeupthevolumetolOOml. 

5~23 So&n Su&h& - solid. 

5.2.10 ,N&raf Red Solution - Dissolm @XI5 g of neutral red in 100 ml of 
ethanol ( 95 percent ). 

5.2.11 CmmnmtedcA mmonium H*oxide - 20 percent. 

51.12 Acetic Acid - Dilute 100 ml of glacial acetic acid ( approx 174 N ) 
with water and make up the volume to one litre. 

5.2.13 SHy&oxyquinolinc Solution ( 50 g/l ) - Dissolve 50 g of &hydroxy- 
quinoline in 120 ml of glacial acetic acid and dilute to one litre. 

55.14 Ammo&n AC&a& Sozl&fm -600 g/l ( w/v ). 

53 Rou&ue 

53.1 Dissolve carefully 0=3 to 05 g of the sample in 400-ml beaker in 
15 ml of dilute hydrochloric acid. If there is violent reaction, cool the\ 
beaker in nmning water. When the dissolution is complete, dilute to 100 ml 
if there is copper, filter through paper pulp. 
until Gee Erom magnesium. 

Wash the pulp with hot water 

53.2 Add two or three drops of bromophenol blue solution and 
neutralize with dilute ammonium hydroxide solution until the indicator 
becomes violet. Then add 20 ml ofhydroxylamine hydrochloride solution 
and 2Q ml of ammonium benzoate solution. Heat the solution to boiling 
with stirringand keep boiig gently fm 5 minutes, then filter throqh a 
medium texture filter. Wash the b&ker and the precipitaw 8; to 10 tnnes 
with boiig ammonium benzoate wash solut&sr. Discard the filtrate. 

533 DissoIve the precipitate ofi the 6&r with &all portions of boiling 
tartaric acid solution. Wash the filter with &um. water and collect the, 
solution and the washings in the first beaker. Transfer the solution to a 
beaker, add 1 g of sodium sulphite and a ftw drops of neutral red solution 
and camfblly add concentrated ammonium hydroxide until the indicator 
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becomes yellow. Dilute the solution to about 200 ml, &en heat to about 
70%. Add acetic acid until ‘the indicator becomes red. Add 30 ml of 
8_hydroxyquinoline-slution and 40 ml of ammonium acetate solution. 
Allow the precipitate to settle at.about. 70°C for 30 minutes. 

5.3.4 Filter the precipitate through a tared sintered glass crucible of 
porosity between 3 and 15 microns ( ~JJII ) by applying weak: suction, then 
wash 6 to 8 times with hot water. 
130°C. 

Dry to constant weight in an oven at 
Weigh after cooling in a desiccator. 

5.4 ‘&ksIktion 

A x 987 
Ahlminiunl,pt= B 

where 
A *#eight in. g ,of ahnninium oxyquinolate, and 

B= weight in g of the sample taken. 

6. DETBRMINATZON OF ZINC BY TEE EDTA METHOD 

6.1 Osstliae of the M&hod -Zinc is precipitated as zinc sulphide f?om 
buffered form& solution by hydrogen sulphide gas. Ziim sulphide is 
dissolved in dilute sulphuric acid and titrated with standard EDTA 
solution. 

6.2 Reagents 

6.2.1 Dilute Hydrochloric Acid - 1 : 1 ( v/v ). 

6.2.2 Hydrogen Suljthide - gas. 

6.2.3 Hydrogen Sulpl(ide Wash Solution-Dilute 10 ml of concentrated 
hydrochloric acid with one litre of water and saturate with hydrogen 
sulphide. 

6.2.4 Ammonium Chloride - solid. 
I 

6.2.5 Tartaric Acid Solution - 30 percent ( UJ/V ). 

6.2.6 Methyl Red Indicator Solution - Dissolve 0.1 g of methyl red as indi- 
cator in 372 ml of @lo00 N sodium hydroxide solution and dilute to 200 ml. 
Filter, if necessary. 

6.2.7 Concentrated Ammonium Hydroxi&-- 20 percent. 

6.2.6 Form& Mixture Solution - Add 250 g of ammonium sulphate to a 
mixture of 200 ml of formic acid ( sp gr 1.2 ) and 30 ml of concentrated 
ammonium hydroxide. Dilute to one litre with water. 
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6.2.9 Formate Wash Solution -Dilute 25 ml of the above solution ( 6.2.6 ) 
up to 1 000 ml with water and saturate with hydrogen sulphide gas. 

6.2.10 DilutGSufjbic Acid - 1 : 1 ( v/v). 

6.2.11 Sodium Hydroxide Solution - 200 g/l. 

6.2.12 Bu& Solution - Dissolve 54 g of ammonium chloride in 300 ml 
of water, add 350 ml of ammonium hydroxide and diIute to one litre. This 
solution has a #H of 10. 

6.2.13 E&chrome Black-T Indicator Solution - Dissolve 0.4 g of sodium 
salt in a mixture of 20 ml of ethyl alcohol and 30 ml of tri-ethanolamine 
and store in a polythene dropping bottle. 

6.2.14 Standard Disodium Ethalenedapmine Tetra-Acetate ( EDTA ) Solution 
( 095 M) - Dissolve 18.6 g of the salt in 600 ml of hot water. Cool to 
room temperature, add 61 g of magnesium chloride ( MgCl,, 6HsO ) and 
dilute to one litre with water. Standardize the solution as follows: 

Transfer to an 2*50-ml beaker an aliquot of the standard zinc 
solution ( 6.2.15 ) approximately equal in zinc content to the aliquot 
of the sample. Continue as directed in 6.3.4. Calculate the 
equivalent of the EDTA solution in terms of grams of zinc per 
millilitre of solution. 

6.2.15 Standard zinc Solution -Dissolve 4.000 0 g of pure electrolytic 
zinc in 200 ml of dilute hydrochloric acid ( 1 : 4 ), cool and dilute to one 
litre in a volumetric flask. 

6.3 Procedure 

6.3.1 Dissolve one gram of the accurately weighed sample in a 600-ml 
beaker by slowly adding 20 ml of dilute hydrochloric acid. Heat till the 
solution is clear. Dilute to 150 ml with water. Pass hydrogen sulphide 
gas through the warm solution till the precipitation is complete. Filter on 
filter pulp. Wash the precipitate with hydrogen sulphide wash solution 
three or four times. Collect the filtrate and the washings in 500-ml 
beaker. Reject the residue. 

6.3.2 Boil the filtrate for 5 to 10 minutes to free it from hydrogen 
sulphide gas completely. Add nearly 10 g of ammonium chloride and then 
20 ml of tartaric acid solution. Add few drops of methyl red indicator 
solution and continue adding concentrated ammonium hydroxide until it is 
just alkaline to the indicator. Add 25 ml of formate mixture solution and 
dilute with water to make the volume to 250 ml. Pass hydrogen sulphide 
gas through the warm solution till the precipitation is complete. Digest the 
solution at 60°C and then at room temperature to allow the precipitate to 
settle. Filter on filter pulp and wash the precipitate six to seven times with 
formate wash solution to make it completely free from magnesium. 
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6.3.3 Dissolve zinc sulphide precipitate in hot dilute sulphuric acid. 
Wash the filter pulp thoroughly five to six times with hot water. Collect 
the solution and the washings in a 250-ml beaker and evaporate to fumes. 
Dilute to 30 ml. 

6.3.4 Neutralize with sodium hydroxide solution. Add 30 ml of but&r 
solution and 5 dropa of eriochrome black-T indicator solution. Titrate 
slowly with standard EDTA solution to a bluish green end point. 

Zinc, percent = c AxBxlOO 

WbCC 

A = volume in ml of the standard EDTA solution required 
for titration of the test solution, 

B = zinc equivalent in g per ml of the standard EDTA solu-, 
tion, and 

C = weight in g of the sample taken. _ 

7. DETERIUNATZON OF MANGANE6E BY THE PRRIODATE 
( PHOTCDMETRIC ) MRTI-IOD 

7.1 Oatline if the Method - Manganese is oxidized to permanganate in 
acid solution witi potassium periodate and determined photometrically at 
about 545 milliicrons ( mpm ). 

7.2 Reagents 

7.2.1. Dilute St&turic Acid - 1 : 4 ( v/v ). 

7.2.2 Concentrated Acid .Wt& -See 4.2.1. 

7.2.3 Potassium Periodate - solid. 

7.2.4 Standard Manganese Solution ( 1 ml = 010 mg of Mn ) - Take 
O-100 g of pure manganese metal in 150-ml beaker and add 10 ml of dilute 
nitric .acid ( 1, : 1). Heat till the solution is clear and brown fumes are 
expelled. Cool and dilute to one litre in a volumetric flask. 

7.3 Roeedaue 

7.3.1 Take accurately weighed one gram sample in 250-ml be&c; MC? 
15 ml of water and 25 ml of dilute sulphuric acid. Heat till the 6;:~ I >ris S-J 
is complete. Then add 25 ml of concentrated nitric acid and b~ii -3 
remove any dark residue. If there is any residue, filter through a fit~r- 
filter paper. Wash the filter paper three or four times with water. 
Evaporate the filtrate to about 50 ml. 
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7.3.2 Cool slightly and carefiilly add O-5 g of potassium periodate. 
Place on a sand bath for 30 to 40 minutes at a temperature of about 98”C, 
without bringing to boil. Remove from the sand bath. Allow to cool and 

,make up to 100 ml in a volumetric flask. 

7.33 Transfer a suitable portion of the solution to a cell and take the 
photometric reading of the solution using a light filter at 545 millimicrons 
(mpm). 

73.4 Calibration Curve -Take a series of standard manganese solutions 
and the reagent blank. Using the same quantity of reagents carry through 
all stages as described under 7.3.2 and 5ecord the photometric reading of 
all the standard solutions along with the blank. Draw a calibration curve 
by plotting the photometric readings ‘of the standard solutions against 
milligrams of manganese per hundred millilitres of the solution. 

7.4 calculation -Convert the photometric readings of the sample to 
milligrams of manganese by means of.the calibration curve and calculate 
the percentage of manganese as follows: 

A 
_ Manganese, percent = g x k 

where 
A = weight in mg of manganese found in the aliquot of the 

solution, and 
B = weight in g of sample represented by aliquot of tbe 

solution taken. 
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