QH“y) Designation: E 372 - 01

Standard Test Method for
Determination of Calcium and Magnesium in Magnesium
Ferrosilicon *

This standard is issued under the fixed designation E 372; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilone] indicates an editorial change since the last revision or reapproval.

1. Scope 3. Significance and Use

1.1 This test method covers the chemical analysis of mag- 3.1 This test method for the chemical analysis of metals and
nesium ferrosilicon having chemical compositions within thealloys is primarily intended to test such materials for compli-
following limits: ance with compositional specifications. It is assumed that all

Element Concentration Range, % who use this test method will be trained analysts capable of
performing common laboratory procedures skillfully and

Aluminum 2.0 max ; : R

Calcium 0.25 1 3.00 safe_ly. It is expected that work will be performed in a properly
Carbon 0.50 max equipped laboratory.

Cerium 1.0 max

Chromium 0.50 max 4. Apparatus, Reagents, and Photometric Practice

Magnesium 2.00 to 12.00 . . .
Manganese 1.0 max 4.1 Apparatus and reagents required for each determination
Silicon 40.00 to 55.00 are listed in separate sections preceding the procedure. The
sutur 0925 max apparatus, standard solutions, and certain other reagents used

i in more than one procedure are referred to by number and shall
1.2 This standard does not purport to address all of theconform to the requirements prescribed in Practices E 50,

safety concerns, if any, associated with its use. It iS thgycept that photometers shall conform to the requirements
responsibility of the user of this standard to establish apProprescribed in Practice E 60.

priate safety and health practices and determine the applica- 42 photometric practice prescribed in this test method shall
bility of regulatory Iimitations.prior to use.For general onform to Practice E 60.

precautions to be observed in this test method, refer to

Practices E 50. 5. Sampling

5.1 For procedures for sampling the material, refer to

2. Referenced Documents Methods E 32,

2.1 ASTM Standards:
E 29 Practice for Using Significant Digits in Test Data to 6. Rounding Calculated Values

Determine Conformance with Specificatiéns N 6.1 Calculated values shall be rounded to the desired num-
E 32 Practices for Sampling Ferroalloys and Steel Additivesyer of places as directed in 3.4 to 3.6 of Practice E 29.
for Determination of Chemical Compositidn

E 50 Practices for Apparatus, Reagents, and Safety Consid- Interlaboratory Studies

erations for Chemical Analysis of Metals, Ores, and 7.1 This test method has been evaluated in accordance with

Related Material% _ _Practice E 173, unless otherwise noted in the precision and bias
E 60 Practice for Photometric and Spectrophotometricection.

Methods for Chemical Analysis of Metdls
E 173 Practice for Conducting Interlaboratory Studies of CALCIUM AND MAGNESIUM BY THE
Methods for Chemical Analysis of Metédls (ETHYLENEDINITRILO)TETRAACETIC ACID
(EDTA) TITRIMETRIC METHOD

1 This test method is under the jurisdiction of ASTM Committee EO1 on 8. Scope

Analytical Chemistry for Metals, Ores, and Related Materials and are the direct 8.1 This test thod the det inati f
responsibility of Subcommittee E01.01 on Iron, Steel, and Ferroalloys. : IS test method covers € determination of magne-

Current edition approved May 10, 2001. Published July 2001. Originally SIUM in concentrations from 2 to 12 % and calcium in
published as E 568 — 76 T. Redesignated E 372 in 1980. Last previous editogoncentrations from 0.25 to 3.0 %.
E 372 — 84 (1996).

2 Annual Book of ASTM Standardgol 14.02. 0. Summary of Test Method
® Annual Book of ASTM Standardgol 03.05. . . . .
4 Discontinued; se&997 Annual Book of ASTM Standardlel 03.05. 9.1 After dissolution of the sample in nitric and hydrofluoric
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acids, an ammonium hydroxide precipitation is made to sepa- 12.6 Magnesium Chloridg2.5 g/L)—Dissolve 0.25 g of
rate other elements from calcium and magnesium. Calciummagnesium chloride hexahydrate (Mg®H,O) in 50 mL of
and magnesium plus calcium are titrated in separate aliquatater, and dilute to 100 mL.

portions after adding triethanolamine and potassium cyanide to 12.7 Potassium Cyanide Solutigf0 g/L)—Dissole 2 g of
mask residual traces of iron, copper, nickel, manganese, argbtassium hydroxide (KOH) in water, dcb g of potassium
aluminum that may be present. Calcium is titrated withcyanide (KCN) Warning; see 12.7.1), dilute to 100 mL, and
disodium (ethylenedinitrilo)tetraacetate (EDTA) at pH 12.transfer to a plastic bottle.

Magnesium plus calcium is titrated with EDTA at pH 10.0 and  12.7.1 Warning: The preparation, storage, and use of KCN
the magnesium concentration is calculated by correcting for theequire care and attention. Avoid inhalation of fumes and

volume of EDTA required to titrate the calcium. exposure of the skin to the chemical and its solutions. Work in
a well-ventilated hood. Refer to Section 7 of Practices E 50.
10. Interferences 12.8 Potassium Hydroxide Buffer SolutiofppH 12.5)—

10.1 Provision is made for the removal or masking ofDissolve 531 g of KOH in water, add 50 g of KCMVarning;
interfering elements ordinarily present in magnesium ferrosilisee 12.7.1 ), and dilute to 1 L. Store the solution in a plastic
con. container.

12.9 Triethanolamine Solutio200 mL/L)—Dilute 20 mL

11. Apparatus of triethanolamine to 100 mL with water.

11.1 Beakers TFE-fluorocarbon 500-mL.
11.2 pH Meter—Apparatus No. 3A. 13. Procedure

12. Reagents t 13.3 Trgggferf _1|_.|£)I—Egﬂsample, ;veiggedlio thigsalrgst OLl r]rjg,
12.1 Ammonium Chloride Buffer SolutiopH 10.0)— o 2 @Y =949-m -ruorocarbon beaker. m*- ©

. . ) ) HNO;. Cautiously add 10 mL of HF, and heat gently until the
Dissolve 60 g of ammonium chloride (NBI) in 200 mL of 3 T , . :
water, add 570 mL of NEDH, and dilute to 1 L. sample is dissolved. Wash the sides of the beaker with a fine

X . _ stream of water. Add 20 mL of HCIQplace on a hot plate with
.12'2 Calcium, Standard S_olut|o(1 mL = 0.2002 mg Cf"‘)__ a surface temperature not exceeding 300°C, and evaporate to
Dissolve 0.5000 g of calcium carbonate (Ca@purity: dense fumes of HCID Cool, add 10 mL of HCI (1+1), and
0 . . - . 1 1
?9'9 fA’ T'n) 1mL10(I) mLt 9f f||_|C||( (gf:gts)'t BOI|| 1 min, gool_, heat to dissolve salts. Transfer to a 600-mL glass beaker and
ranster to a L-L volumetric Tiask, dilute 1o voiume, and mix. evaporate to moderate dryness on a hot plate. Place on a burner

12.3 Disodium Ethylenedinitrilo-Tetraacetate Dihydrate L
: . and evaporate to completieynesgindicated by the absence of
(EDTA), Standard Solutiorf0.005M)—Prepare a solution as fumes). Add 20 mL of HCI (1+1), wash the sides of the beaker

directed for Reagent No. 22, using 1.8613 g instead of thgvith a fine stream of water, and heat to dissolve salts.

specified weight.
. . s . 13.2 Add 200 mL of water ah5 g of NH,CI. Heat to
1231 Standardize th? solut|or_1 as fOHOW_S' Using a plpetboiling. Remove from the hot plate and cool. Add NdH until
tranfer 25 mL of the calcium solution (1 mL =0.2002 mg Ca) the iron bedins t initate. Usi H met diust the bH
to a 250-mL beaker, add 1 mL of MgCsolution and 100 mL € Ifon begins fo precipiiaie. ~sing a pri MEter, acjust e p
of water. and roce,ed as directed in 13.4 to 4.25+0.25 by adding NMDH dropwise. Cool to room
' P o temperature, transfer to a 500-mL volumetric flask, dilute to
Note 1—Containers used for the storage of dilute solutions of EDTAvolume, and mix. Let stahl h toallow the precipitate to settle.
should be pretreated with a hot alkaline EDTA solution (lO g/L), and 13.3 Dry_f”ter approximately 200 mL of the solution

rinsed with water. through a 12.5-cm medium filter paper into a dry beaker. Using
12.3.2 Calculate the calcium equivalent of the EDTA solu-a pipet, transfer 50 mL of the solution to a 250-mL beaker.
tion as follows: 13.4 Titration of Calcium—Add 5 mL of triethanolamine
Calcium equivalent, mg/in= A/B (1)  solution, stir, and immediately add 5 mL of the KOH buffer
solution Warning; see 12.7.1 ). Add 100 mg of hydroxy
where: naphthol blue indicator mixture. Titrate with EDTA solution
A = calcium, mg, and ) ) , (0.005M) to the disappearance of the last trace of the red color.
B = EDTAsolution required to titrate the calcium solution,

13.5 Titration of Calcium and MagnesiumUsing a pipet,
mL. transfer a second aliquot portion of the filtered solution from

1f2'|?'3 Calculate the magnesium equivalent of the solution 3 3 15 54 250-mL beaker in accordance with the following:
as follows:

Aliquot for
Magnesium equivalent, mglm= C X 0.6068 ) Sample Magnesium
Magnesium, % Weight, g Determination, mL

whereC = calcium equivalent (12.3.2).

12.4 Eriochrome Black-T Indicator Solutior{6 g/L of 201050 10 50
methanol)—Dissolve 0.3 g of Eriochrome Black-Tdah g of 3010120 1o »
sodium borate decahydrate (}#a0,-10H,0) in 50 mL of 13.6 Add 5 mL of triethanolamine solution, stir, and imme-
methanol. Do not use a solution that has stood for more than @iately add 10 mL of the NECI buffer solution. Add 5 mL of

h. the KCN solution Warning; see 12.7.1), and 3 to 5 drops of
12.5 Hydroxy Naphthol Blue Mixture-Add 1.0 g of indi-  Eriochrome Black-T solution. Titrate with the EDTA solution
cator to 100 g NaCl and mix thoroughly. (0.005M) to the disappearance of the last trace of the red color.
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NoTe 2—In going through the end point, the color changes from red to15. Precision and Bias®

blue Fo b_Iue-green. The appearance of a blue-green color indicates g q Precision—Eight laboratories cooperated in testing
over-titration. this method and obtained the data summarized in Table 1 and

14. Calculation TABLE 1 Statistical Information—Calcium
. . Calci R bili Reproducibili
14.1 Calculate the percentage of calcium as follows: Test Specimen Foi,f('jur;, (,e}'zeaEti;;)y (e,ngu%g')ny
i 1. 48Si-45F 0.496 0.035 0.044
Calcium, %= [(A X B)/C] X 100 ©) 2. 4651 43r0 1.06 0.04 0.08
where: ) ) ] )
A = EDTA solution required to titrate the calcium (13.4), Table 2. Samples with calcium and magnesium concentrations
mL . ) i
B = calcium equivalent of the EDTA solution, mg/mL TABLE 2 Stat'sn_cal 'nformat'on_:::égnes'um —
(12.3.2), and Test Specimen “’L""g”%s“j/m ReRpeaEtaﬂ';y Reg'oE“%B”‘y
C = sample represented in the final aliquot, mg. 1 285i45Fa e ( 513 ) { 2515 !
14.2 Calculate the percentage of magnesium as follows: 2 4051 AsFe 898 018 239
: [D - (ANE]XF - . .
Magnesium, %= ———=——— X 100 (4)  near the upper limit of the scope were not available for testing.
15.2 Bias—The bias of this method could not be evaluated
where: because adequate certified standard reference materials were
A = EDTA solution required to titrate the calcium (13.4), unavailable at the time of testing. The user is cautioned to
mL, _ _ _ . verify by the use of certified reference materials, if available,
D = EDTA solution required to titrate the magnesium and that the accuracy of this method is adequate for the contem-
calcium (13.6), mL, plated use.
E = 50 divided by millilitres of aliquot taken for titration 16. K d
of magnesium and calcium (13.5), - REYWO S . - ) -
F = magnesium equivalent of the EDTA solution, mg/mL  16.1 chemical analysis; ferrosilicon; magnesium ferrosili-
(12.3.3), and con; titrimetric method

G = sample represented in the final aliquot, mg.

® Supporting data have been filed at ASTM Headquarters. Request RR:E03—
1005.
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with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above address or at
610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website (www.astm.org).



