QHny) Designation: E 361 — 99

Standard Test Methods for
the Determination of Arsenic and Lead in Ferromanganese

This standard is issued under the fixed designation E 361; 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 epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope E 60 Practice for Photometric and Spectrophotometric

1.1 These test methods cover the chemical analysis of Methods for Chemical Analysis of Metdls

ferromanganese having chemical compositions within the fol- E 173 Practice for Conducting Interlaboratory Studies of
lowing limits: Methods for Chemical Analysis of Metdls

E 882 Guide for Accountability and Quality Control in the

Element Concentration, % N R

Chemical Analysis Laboratofy
Arsenic 0.30 max
Carbon 7.50 max 3. Significance and Use
E:;Zm'um 8;320"“;; 3.1 These test methods for the chemical analysis of metals
Manganese 16.0 t0 90.0 and alloys are primarily intended as referee methods to test
Erosphorus 935 max such materials for compliance with compositional specifica-
Sulfur 0.050 max tions, particularly those under the jurisdiction of ASTM Com-
Tin 0.020 max mittee A-1 on Steel, Stainless Steel, and Related Alloys,

1.2 The test methods in this standard are contained in thePecifically Specification A 99. _
sections indicated below: 3.2 Itis assumed that all who use these test methods will be

trained analysts capable of performing common laboratory

Sections it . .
procedures skillfully and safely. It is expected that work will be
Artsegi% gyo/t;e Molybdenum Blue Photometric Method (0.002 o1 performed in a properly equipped laboratory under appropriate
0 0. ( - . . . . .
Lead by the Dithizone Photometric Method (0.004 to 0.01 %) 20-30 qua“ty control practlces such as those described in Guide

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is thel. Reagents and Photometric Practice
responsibility of the user of this standard to establish appro- 4 1 Reagents
priate safety and health practices and determine the applica- 4 1 1 purity of Reagents-Unless otherwise indicated, all
bility of regulatory limitations prior to useSpecific hazard reagents used in these test methods shall conform to the
statements are given in Section 5 and in special wamingreagent Grade” Specifications of the American Chemical
paragraphs throughout. Society’ Other chemicals may be used, provided it is first
ascertained that they are of sufficiently high purity to permit
their use without adversely affecting the expected performance
of the determination, as indicated in the Precision and Bias
section.

4.1.2 Purity of Water—Unless otherwise indicated, refer-

E 29 Practice for Using Significant Digits in Test Data 10 gnceg to water shall be understood to mean reagent water as
Determine Conformance with Specificatiéns defined by Type Il of Specification D 1193.

E 32 Practices for Sampling Ferroalloys and Steel Additives 4  photometric Practice-Shall conform to Practice E 60.
for Determination of Chemical Compositidn

E 50 Practices for Apparatus, Reagents, and Safety Precabi: Hazards
tions for Chemical Analysis of Metals 5.1 For precautions to be observed in the use of certain

2. Referenced Documents

2.1 ASTM Standards:
A 99 Specification for Ferromanganése
D 1193 Specification for Reagent Water

1 These test methods are under the jurisdiction of ASTM Committee E-1 on
Analytical Chemistry for Metals, Ores, and Related Materials and are the direct———————————

responsibility of Subcommittee E01.01 on Iron, Steel, and Ferroalloys. 8 Annual Book of ASTM Standardéol 03.06.
Current edition approved December 10, 1999. Published February 2000. Origi- “ Reagent Chemicals, American Chemical Society Specificatiomgrican
nally published as E 361 — 70 T. Last previous edition E 361 — 90 (¥395) Chemical Society, Washington, DC. For suggestions on the testing of reagents not

2 Annual Book of ASTM Standardgol 01.02.
3 Annual Book of ASTM Standagdgol 11.01.
4 Annual Book of ASTM Standardgol 14.02.
5 Annual Book of ASTM Standardgol 03.05.

Copyright © ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States.

listed by the American Chemical Society, sAealar Standards for Laboratory
Chemicals BDH Ltd., Poole, Dorset, U.K., and thdnited States Pharmacopeia
and National Formularyl).S. Pharmaceutical Convention, Inc. (USPC), Rockville,
MD.
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reagents and equipment in these test methods, refer to PracticE® Summary of Test Method

E 50. 10.1 The sample is fused with sodium peroxide and sodium
. carbonate and the melt is dissolved in acid. Arsenic, iron, and

6. Sampling other elements are precipitated with ammonium hydroxide.
6.1 For procedures for sampling the material, and forThe filtered precipitate is dissolved in acid. Ammonium bro-

particle size of the sample for chemical analysis, refer tanide and hydrazine sulfate are added and the arsenic is

Practices E 32. distilled as arsenic tribromide. The distillate is evaporated to
) dryness and reacted with ammonium molybdate and hydrazine
7. Rounding Calculated Values sulfate to form the molybdenum blue complex. Photometric

7.1 Calculated values shall be rounded to the desired nunmeasurement is made at 850 nm.
ber of places as directed in 3.4 to 3.6 of Practice E 29. .
11. Concentration Range
8. Interlaboratory Studies 11.1 The recommended concentration range is from 0.005
8.1 These test methods have been evaluated in accordantee0.15 mg of arsenic per 50 mL of solution using a 1-cm cell.
with Practice E 173 unless otherwise noted in the Precision and ___ 1 This test method has been written for cells having a 1-cm

Bias section. light path. Cells having other dimensions may be used, provided suitable

adjustments can be made in the amount of sample and reagents used.
ARSENIC BY THE MOLYBDENUM BLUE
PHOTOMETRIC METHOD 12. Stability of Color

12.1 The color is stable for at least 2 h.
9. Scope

9.1 This test method covers the determination of arsenic id-3. Interferences
ferromanganese and spiegeleisen in concentrations from 0.0213.1 The elements ordinarily present do not interfere if their
to 0.06 %. concentrations are under the maximum limits shown in 1.1.
9.2 The limits of the scope have been set at 0.02 to 0.06 %
because test materials containing other arsenic concentratiohd- Apparatus
were unavailable for testing. However, recognizing that the 14.1 Distillation Apparatus Fig. 1.
procedure should give satisfactory results at lower and higher 14.2 Zirconium Crucibles 30-mL capacity.
concentrations, this test method’s Calibration and Procedure
sections cover the range from 0.001 to 0.1 %. 15. Reagents
9.2.1 Users of this test method are cautioned that its use on 15.1 Ammonium Bromide (NH,Br).
samples outside of the 0.02 to 0.06 % range is not supported by 15.2 Ammonium Molybdate Solutio(lO g/L)—Dissolve
interlaboratory testing. 2.5 g of ammonium heptamolybdate tetrahydrate

BENT TUBE - 22-mm OD

W/ ¥ 22 MALE JoTaT

250 -ML ERLENMEYER FLASK

800 -ML BEAKER

300 OR 500-ML
ERLENMEYER FLASK

! 1
M HOT PLATE

FIG. 1 Arsenic Distillation Apparatus
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((NH4)gM0,0,,-:4H,0) in 40 mL of warm water. Add 128 mL Arsenic, % Sample Weight, g
of H,SO, (1+3), dilute to 250 mL, and mix.

15.3 Ammonium Molybdate-Hydrazine Sulfate Solutien 8:821;00%215 8:228
Dilute 100 mL of Ammonium Molybdate Solution to 900 mL, 0.035 t0 0.10 0.125
add 10 mL of Hydrazine Sulfate Solution, dilute to 1 L, and
mix. Do not use a solution that has stood more than 1 h.

15.4 Arsenic Standard Solution @ mL = 0.10 mg As)—
Transfer 0.1320 g of arsenic trioxide (£3;) to a 1-L
volumetric flask, dissolve in 100 mL of HCI, cool, dilute to
volume, and mix.

15.5 Arsenic Standard Solution B mL = 0.01 mg As)—
Using a pipet, transfer 100 mL of Arsenic Standard Solution
(1 mL=0.10 mg As) to a 1-L volumetric flask, dilute to

Transfer the sample to a 30-mL zirconium crucible contain-
ing 8 g of NgO, and 2 g of NaCO..

17.1.2 Mix (Note 2) thoroughly with a metal spatula. Fuse
carefully over a free flame by holding the crucible with a pair
of tongs and slowly revolving it around the outer edge of the
flame until the contents have melted down quietly; raise the
temperature gradually to avoid spattering (Note 3). When the
Acontents are molten, give the crucible a rotary motion to stir up
: any unattacked particles of the alloy adhering to the bottom or
volume, and mix. sides. Finally, increase the temperature until the crucible is

15.6 Hydrazine Sulfate-((NH,) ;' H,S0,). bright red for 1 min. Cool the crucible to room temperature.

15.7 Hydrazine Sulfate Solutio(l.5 g/L)—Dissolve 1.5 g qransfer the crucible to an 800-mL beaker containing 60 mL of

of hydrazine sulfate ((NH),-H,SO,) in water, dilute to 1 L, |y 55 (1+1) and 200 mL of water. Dissolve the melt; remove
and mix. Do not use a solution that has stood more than 1 da&nd rinse the crucible.

15.8 Sodium Carbonate(Na,COy).

15.9 Sodium PeroxidéNa ,0,)—35 mesh or finer. Note 2—Warning: Use proper safety practices and equipment when
performing sodium peroxide fusions.

Note 3—If the reaction proceeds violently with spattering because of
] . . too rapid heating, the use of insufficient )&O;, or the lack of thorough
16.1 Calibration Solutions mixing, appreciable loss may occur and the work should be repeated.

16.1.1 Using pipets, transfer 1, 2, 5, 10, and 15 mL of 171 3 Add HSO, dropwise until the solution clears.
Arsenic Standard Solution B (1 mk 0.01 mg As) to 125-mL 17.1.4 Heat to boiling, and cool. While stirring vigorously,
Erlenmeyer flasks. _ add NH,0OH until the solution is alkaline to litmus, and then

16.1.2 Add 10 mL of HN@ and evaporate the solution 10 aq4q 3 to 5 mL in excess. Heat to boiling, remove from the heat,
dryness on a hot plate. Bake for 30 min at 150 to 180°Cgnq allow the precipitate to settle. Filter on a coarse filter paper
Remove from the hot plate. Add 45 mL of Ammonium ang wash five times with hot water. Discard the filtrate.
Molybdate _Hydrazme Sulfate Solution to each flask{ warmRemove the filter paper, carefully open it, and place it on the
gently to dissolve the residue, and transfer the solution 10 gsjde wall of the original 800-mL beaker. Wash the precipitate
50-mL volumetric flask. .Proceed as directed in 16.3. from the paper using a fine stream of water. Pass 25 mL of

16.2 Reference SolutieaTransfer 10 mLOf Wat'er to a HNO (1+1) over the paper, and wash well with water but do
125-mL Erlenmeyer flask and proceed as directed in 16.1.2. 1ot exceed a total volume of 40 mL. Discard the paper. Warm

16.3 Color Development-Heat the flask in a boiling water gently until the precipitate dissolves.
bath for 15 min. Remove the flask, cool to room temperature, 1715 Transfer the solution to the distillation flask, add 1 g
dilute to volume with Ammonium Molybdate-Hydrazine Sul- of NH,Br and 0.75 g of hydrazine sulfate. Add 20 mL of HNO
fate Solution and mix. (1+1) to the receiving flask, and place the flask in an 800-mL

16.4 Photometry beaker containing cold water. Assemble the apparatus (Fig. 1),

16.4.1 Multiple-Cell Photomete+-Measure the cell correc- heat the distillation flask, and distill into the receiving flask.
tion using the reference solution (16.2) in absorption cells with  17.1.6 Distill until the volume is reduced to 10 mL or until
a 1-cm light path and a light band centered at approximatelyxides of nitrogen are noted in the distillation flask. Remove
850 nm. Using the test cell, take the photometric readings ofhe distillation flask from the heat source. Place the receiving
the calibration solution versus the reference solution. flask on a hot plate and evaporate the solution to dryness. Bake

16.4.2 Single-Cell PhotometerTransfer a suitable portion for 30 min at 150 to 180°C. Add 45 mL of Ammonium
of the reference solution to an absorption cell with a 1-cm lightviolybdate-Hydrazine Sulfate Solution to the flask, warm
path and adjust the photometer to the initial setting, using gently to dissolve the residue, and transfer the solution to a
light band centered at approximately 850 nm. While maintain50-mL volumetric flask. Proceed as directed in 17.3.
ing this adjustment, take the photometric readings of the 17.2 Reference SolutierCarry a reagent blank through the
calibration solutions. entire procedure using the same amounts of all reagents with

16.5 Calibration Curve—Plot the net photometric readings the sample omitted, for use as a reference solution.
of the calibration solutions against milligrams of arsenic per 50 17.3 Color Developmert-Proceed as directed in 16.3.

mL of solution. 17.4 Photometry—Take the photometric reading of the test
solution as directed in 16.4.

16. Preparation of Calibration Curve

17. Procedure

17.1 Test Solution 18. Calculation
17.1.1 Select and weigh a sample to the nearest 0.2 mg in 18.1 Convert the net photometric reading of the test solution
accordance with the following: to milligrams of arsenic by means of the calibration curve.
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Calculate the percentage of arsenic as follows: of the volatility of the solvent, it is advisable to make all
Arsenic, %= A/(B x 10) @) readings promptly. The color develops almost immediately.

where: 24. Interferences

A = arsenic found in 50 mL of final test solution, mg, and 24,1 The elements ordinarily present do not interfere if their
B sample represented in 50 mL of final test solution, g. concentrations are under the maximum limits shown in 1.1. If
more than 0.005 % bismuth is present, it must be removed as
directed in Note 8 in order to avoid high results for lead.

19. Precision and Bias

19.1 Precision—Although samples covered by this test 25 Apparatus
method were not available for testing, the precision data

obtained for other types of ferroalloys, using the method .
indicated in Table 1, should apply. The user is cautioned tzgnnels. Wash all glassware with hot HN@+1) and reserve

. . ) ) r this determination only. Before using separatory funnels,
verify by the use of reference materials, if available, that therinse them with dithizone solution and then with water. Store

precision and bias of this method is adequate for the contemd” reagents in glass-stoppered borosilicate bottles which have

25.1 Glassware—Use only borosilicate beakers, covers, and

plated use. . ; ; .
19.2 Bias—No information on the bias of this test method is 3%%“6%3/;2?')/ washed with hot HN@L+1) and rinsed with
available. 25.2 pH Meter—A pH meter for measurements to within

LEAD BY THE DITHIZONE PHOTOMETRIC *0.10 pH units is required.

METHOD
26. Reagents

20. Scope 26.1 Chloroform (CHCI ).

f 20.1 This test .methOd cove_rs thfe dEtgr&])IZatlog OOI (!/ead n Note 5—Warning: Chloroform is highly toxic and is to be used in a

erromanganesg In concentrations from 0. to 0. 0. well-ventilated hood. Consult the Material Safety Data Sheet or other
20.2 The limits of the scope have been set at 0.004 tQgyrce of data prior to use.

0.01 % because test materials containing other lead concentra- - . . .

tions were unavailable for testing. However, recognizing tha gg 2 D(;;hldzi(t)rr:ii;c:u?gir(%eor? %ﬁég;ﬂg;gfﬁé;n)m_ggsﬁ\Ijeof

the procedure should give satisfactory results at lower and. 9 pheny

. . : 4 o HCI_in a 500-mL conical separatory funnel, add 100 mL of
higher concentrations, this test method’s Calibration and Proéold Sater and 10 mL of NEOH, stopper, and shake vigor-
cedure sections cover the range from 0.001 to 0.05 %. » SIOpper, Y

20.2.1 Users of this test method are cautioned that its use OnUSIy for 1 to 2 min. Drawloff the CHGllayer anq discard.
samples outside of the 0.004 to 0.01 % range is not support%gaSh tr:jed aquleous IayerhW|th 5 mlL ?f CI—g@ln'?.d_lsc.:ard th%.
by interlaboratory testing. att_er.A HCI (1+9) to the aqueous layer until it |SJust_aC| ic
to litmus paper, cool, and extract with three 50-mL portions of

21. Summary of Test Method CHCI;. Combine the CHCJ, extracts, wash several times with
gwater until the aqueous phase does not give an acid test with

H paper, and discard the aqueous layer. Dilute the GHCI

yer to 500 mL with CHC] and store in an amber glass bottle
preferably in a refrigerator.

26.3 Lead Standard Solutior{l mL = 0.001 mg Pb)—
Dissolve 0.2000 g of lead (purity 99.9 % minimum) in 20 mL
22. Concentration Range of HNO; (1+1), and heat moderately to expel oxides of

22.1 The recommended concentration range is from 0.0oRfitrogen. Cool, transfer to a 1-L volumetric flask, dilute to
to 0.025 mg of lead per 10 mL of solution, using a 1-cm cell.volume, and mix. Using a pipet, transfer 5 mL of this solution
to a 1-L volumetric flask, dilute to volume, and mix.

Note 4—This test method has been written for cells having a 1-cm 26 4 Sodium Citrate Solutica-Dissolve 30 g of sodium
light path. Cells having other dimensions may be used, provided SUitab:Fitrate dihydrate in 100 mL of distilled water. Add N}OH
adjustments can be made in the amounts of sample and reagents use lintil the pH is between 9.5 and 10.0. Add 10 mL of CH@&hd
23. Stability of Color 1 mL of dithizone solution, and shake. If the CHGblution is

23.1 The color is quite stable if the solution is protectedreOI or gray, add a few drops more of the dithizone solution and

against evaporation and decomposition of chloroform. Becaus ake. again. Repeat until the cqlor hecomes green. Discard the
organic layer and re-extract with a 10 mL portion of fresh

CHCI,. If the color becomes green, draw off the organic phase

21.1 After dissolution of the sample, lead is precipitate
with ammonium hydroxide. Interfering metals are complexe
with sodium citrate and sodium cyanide, and the lead dithizon
complex is extracted with chloroform. Photometric measure
ment is made at 520 nm.

TABLE 1 Statistical Information—Arsenic Molybdenum Blue

Photometric Method and then extract several times more with CHCuntil the
o Repeatability Reproducibility aqueous phase is colorless and the CH@hase is almost
Test Material Found. % (R, Practice (R,, Practice colorless or very light green.
. : E 173) E 173) 26.5 Sodium Cyanide Solutiof800 g/L)—Dissolve 60 g of
1. 70Mn-16Si 0.025 0.001 0.002 di id NaCN) in 200 L of t St .
2. 66Mn-16Si 0.059 0.001 0.002 sodium cyanide (NaCN) in mL of water. Store in a

polyethylene bottle.
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Note 6—Warning: The preparation, storage, use and disposal ofof the calibration solutions against milligrams of lead per 10
NaCN solutions requires special care and attention. Avoid any possibilityn of solution.
of inhalation, ingestion, or skin contact with the compound, its solutions,
or its vapors. Work only in a well-ventilated hood. Refer to the Safety28. Procedure
Precautions section of Practices E 50. .
28.1 Test Solution

Note 7—Because of the strongly alkaline properties of NaCN solu- . . .
tions, contact with borosilicate glass may result in contamination of the 28.1.1 Select a sample in accordance with the following:

reagent. Lead, Sa_mple Dilution, Aliquot
26.6 Sodium Sulfite SolutiofSaturated—Prepare a satu- " Weign. 9 m volume, mt
rated solution of sodium sulfite (N&O;). 0.001 to 0.01 1.000 100 25
26.7 Wash Solutior-Add 10 mL of NH ,OH, 40 mL of 0.01 10 0.025 1.000 250 25
Na SO, solution, and 20 mL of NaCN solutioM(arning, Note 0_'025 0005 0:500 250 10 _
6) to 100 mL of water, and dilute to 1 L with water. Weigh the sample to the nearest 0.1 mg and transfer it to a

26.8 Water—Distilled water should be free of any lead salts. 250-mL beaker.
Low-quality water may be passed through a laboratory-type 28.1.2 Add 15 mL of HCI and 15 mL of HNQ and heat

mixed-bed demineralizer prior to use. until dissolution is nearly complete.
28.1.3 Add 20 drops of HF and 10 mL of HCJCEvaporate
27. Preparation of Calibration Curve to heavy white fumes, fume until the volume is approximately

27.1 Calibration Solutions-Using pipets, transfer 1, 5, 10, © ML, and cool. Add HO, solution (1+9) dropwise with
15, 20, and 25 mL of Standard Lead Solution (1 ml0.001  Stirring until any precipitated manganese dioxide is dissolved.
mg Pb) to 250-mL beakers and add enough water to make Boil to remove excess 40,, and cool.
total volume of approximately 25 mL. Proceed as directed in 28.1.4 Dilute to approximately 100 mL, add NBH (1+1)

27.3. until the solution is neutral to litmus paper (Note 9), and add 10
27.2 Reference SolutierAdd 25 mL of water to a 250-mL ML in excess. Boil for approximately 1 min, and cool.

beaker. Proceed as directed in 27.3. Note 9—If the sample does not contain sufficient iron, add a volume of
27.3 Color Development iron solution equivalent to about 100 mg of iron to act as a carrier, and

27.3.1 In a well-ventilated hood, add 10 mL of sodium then adjust the pH again. Prepare the iron solution as follows: Dissolve 1
citrate solution, 10 mL of Ng8O; solution, and 10 mL of 9 of iron (lead content 0.001 % maximum) in 10 mL of HCI (1+1) and 10
NaCN solution Warning, Note 6), heat at 80°C for 3 min, and mL of HNO;. Add 10 mL of HCIQ,, heat to strong fumes, cool, and dilute
cool. Using a pH meter, adjust the pH to 1.5.2 with to 100 mL.

NH,OH (1 + 1) or HCI (1 + 1) as required. Cool to 10°C and 28.1.5 Filter using a medium paper and wash 3 or 4 times
transfer to a 125-mL conical separatory funnel with a minimumwith NH,OH (1+9). Discard the filtrate. Dissolve the precipi-
of washing. tate with 30 mL of HCI (1+9) into the original 250-mL beaker,

27.3.2 Using a pipet, transfer 10 mL of dithizone solution to@nd wash the paper 6 to 8 times with hot HCI (2+98). Add 10
the funnel, shake vigorously for 1 min, and allow the layers tomL of HNOz; and 10 mL of HCIQ to the beaker and evaporate
separate. Draw off the lower CH{ayer into a second 125-mL to approximately 5 mL, and cool.
separatory funnel containing 50 mL of wash solution. Shake 28.1.6 Transfer the solution to the appropriate volumetric
for 30 s, allow the layers to separate, and drain off the loweflask, selected in accordance with 28.1.1, dilute to volume, and
CHCI, layer into a third 125-mL separatory funnel containing Mix. In accordance with 28.1.1, and using a pipet, transfer a
50 mL of wash solution. Shake for 30 s and allow the layers tcsuitable aliquot to a 250-mL beaker. Proceed as directed in
separate thoroughly (Note 3). Eliminate water droplets in the28.3.

CHCI_solution by transferring this solution to a clean, dry test 28.2 Reference SolutierCarry a reagent blank through the
tube before transferring to the absorption cell. entire procedure using the same amounts of all reagents but

with the sample omitted. Proceed as directed in 28.3.

Note 8—If more than 0.005 % bismuth is present in the sample, the 28.3 Color Development-Proceed as directed in 27.3
CHCI , layer should be back-washed with a solution of hydroxylamine 28.4 Phot trvp d directed in 27.4 -
hydrochloride (10 g/L) adjusted to a pH of 3.0. ) otometry—rroceed as directed In 27.4.

27.4 Photometry 29. Calculation

~ 27.4.1 Multiple-Cell Photometer-Measure the cell correc- 29 1 Convert the net photometric reading of the test solution

mately 520 nm. Using the test cell, take photometric readings Lead, %= AI(B X 10) @
, %=

of the calibration solutions versus the reference solution (27.2).
27.4.2 Single-Cell PhotometerTransfer a suitable portion \yhere:

of the reference solution (27.2) to an absorption cell with aA = lead found in 10 mL of the final test solution, mg, and

1-cm light path and adjust the photometer to the initial setting,B = sample represented in 10 mL of the final test solution,

using a light band centered at approximately 520 nm. While g.
maintaining this adjustment, take the photometric readings of o .
the calibration solutions. 30. Precision and Bias

27.5 Calibration Curve—Plot the net photometric readings  30.1 Precision—Five laboratories cooperated in testing this
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test method and obtained the data summarized in Table 2. Ttevailable, that the precision and bias of this test method is
user is cautioned to verify by the use of reference materials, iidequate for the contemplated use.

30.2 Bias—No information on the bias of this test method is

TABLE 2 Statistical Information—Lead Dithizone Photometric available.
Method
Repeatability Reproducibility
Test Method FL:L?ndd (Ry, Practice (R,, Practice 31. Keywords
E 173) E 173) . .
1.78 Mn-7C 0.0052 00010 5.0021 31.1 chemical analysis; ferromanganese

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
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).



