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This standard is issued under the fixed designation E 1937; 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 epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method provides a procedure for the determi-
nation of nitrogen in titanium and titanium alloys in concen-
trations from 0.007 to 0.11 %.

1.2 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to useSpecific hazards
statements are given in 7.8 and Section 8.

2. Referenced Documents

2.1 ASTM Standards:

E 50 Practices for Apparatus, Reagents, and Safety Precal- A
tions for Chemical Analysis of Metals

E 173 Practice For Conducting Interlaboratory Studies o
Methods For Chemical Analysis of Metals A — Helium Supply MANIFOLD PORTING

B — Pressure Regulator

C — Sodi Hydroxid 1to 4
3. Summary of Test Method |n?p::gmnaédrocx|laye Crucible Degas Flow { 5102
. . . D — Magnesium Perchlorate 3to6
3.1 This test method is intended for use with automated, E — Flow Control
commercially available inert gas fusion analyzers. _ B e aning Chamber _ 1106
3.2 The test sample, plus flux, is fused in a graphite crucible H— Bectrodo Fumace Fusion Flow 1 8104
in a flowing helium gas stream at a temperature sufficient to J —Healed Rare Earth
. . . . c Oxid
release nitrogen. The nitrogen is swept by the helium gas K Tho | Conductive
stream into a thermal conductivity detector. The detector | potectorReadout

response is compared to that of calibration standards and the = M—optional Gas Doser

result is displayed as percent nitrogen. FIG. 1 Apparatus for Determination of Nitrogen by the Inert Gas
3.3 In a typical instrument (Fig. 1) the sample gases are Fusion-Thermal Conductivity Method

swept with helium through heated rare earth/copper oxide

which converts CO to CQand H, to H,0. The CQ is 4. Significance and Use

absorbed on sodium hydroxide impregnated on clay, and the

H,0 is removed with magnesium perchlorate. The nitrogen, as,

N,, enters the measuring cell and the thermistor bridge outpuf

is integrated and processed to display percent nitrogen.

4.1 This test method is primarily intended as a referee

ethod for compliance with compositional specifications. It is

ssumed that all who use this test method will be trained
analysts capable of performing common laboratory procedures
skillfully and safely. It is expected that the work will be

1 This test method is under the jurisdiction of ASTM Committee E-1 on performed in a properly equipped laboratory.
Analytical Chemistry for Metals, Ores and Related Materials and is the direct
responsibility of Subcommittee E01.06 on Titanium, Zirconium, Tungsten, Molyb- 5, Interferences
denum, Tantalum, Niobium, Hafnium, and Rhenium.

Current edition approved Dec. 10, 1997. Published August 1998. 5.1 The elements usually present in titanium and its alloys
2 Annual Book of ASTM Standardgol 03.05. do not interfere.
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6. Apparatus and 12.4 to condition the newly changed filters before attempt-
6.1 Instrument—The general features of the typical instru- ing to calibrate the system or to determine the value of the
ment are shown in Fig. 1. blank.

6.2 Graphite Cruciblesmade of high-purity graphite of the
dimensions recommended by the instrument manufacturer.
6.3 Flux—Wire baskets consisting of platinum or high-
purity nickel of dimensions that meet the requirements of th
automatic sample drop, if present, on the instrument (Note 1

10. Nickel Flux Preparation

10.1 Nickel is necessary to flux the titanium fusion reaction
Jdut contamination can be present on the surface of the nickel
j/_vire baskets that must be removed before use.

10.2 Immerse the flux in Nickel Flux Cleaning Solution for
Note 1—In some instruments, nitrogen and oxygen are run sequens( to 60 s, then rise in running water for 2 to 3 min. Pour flux
tially and plat_inum is the_requi_red flux for nitrqgen. H_igh purity platinum 5o paper towels to remove excess water. Place flux in
can be substituted for nickel in the same weight ratio of flux to s.ample%ealable glass container, rinse with acetone and decant. Re-

When using platinum as a flux, graphite powder should not be added to th - .
crucible. 9p graphrep place with fresh acetone and store flux under acetone until use.

6.4 Tweezers-Six inch solvent and acid-resistant plastic. 11. Sample Preparation
11.1 The optimum test sample is a pin approximatélyn.

7. Reagents in diameter and nominally weighing 0.12 to 0.15 g. Cut the
7.1 Acetone—Residue after evaporation must be < sample to this approximate weight range.

0.0005 %. 11.2 Leach the test sample in the Titanium Sample Pickle
7.2 Graphite Powderof purity specified by the instrument Solution until the surface is clean. This will normally require

manufacturer. approximate} 5 s from the time of the initial vigorous reaction.
7.3 Helium, of purity and type specified by the instrument 11.3 Immediately remove the reacting test sample with

manufacturer. tweezers and rinse it twice with water and once with acetone

7.4 Magnesium Perchlorate, Anhydroud)sed in the in- and then air dry. This test sample should now weigh between
strument to absorb water. Use the purity specified by th®.100 and 0.140 g. _
instrument manufacturer. (Known commercially as Anhy- 11.4 All subsequent operations on the test sample and flux
drone.) must be done without introducing contamination to either. Use
7.5 Nickel Flux Cleaning Solutior-Prepare a fresh solution only clean tweezers and never let the test sample or flux contact
of nickel cleaning solution by combining 75 mL of acetic acid, the analyst's skin. In the event this does happen, rinse the
25 mL of HNQ; and 2 mL of HC1. sample plus nickel basket with acetone and air dry before
7.6 Rare Earth/Copper Oxide-Reagent used in the instru- analysis.
ment to oxidize CO to CQ Use the purity specified by the 12. Calibration
instrument manufacturer. ' o o )
7.7 Sodium Hydroxide on ClayReagent used in some 12.1 Calibration Standards-Select only titanium or tita-
instruments to absorb COUse a purity specified by the NuUmM alloy standards. Select one containing approximately

instrument manufacturer. (Known commercially as AscariteD-02 % nitrogen. The accuracy of the test method is dependent
Im.) upon the accuracy of the methods used to certify the nitrogen

7.8 Titanium Sample Pickle SolutierPrepare a fresh solu- concentration. of the certifi_ed reference materials, as well as
tion of 3 parts 30 % HO, and 1 part 48 % HF.WARNING : upon the their homoge_:nelty. Thus, v_vher_ever possible, stan-
HF causes serious burns which may not be immediatel)?'ards used to confirm mstru_ment calibration sh(_)uld be NIST
painful: refer to the paragraph about HF in the Safety preca@tandard Reference Materials or other certified reference

tions section of Practices E 50.) materials. _ _ _
12.2 Gas Dosing—Automatic and manual gas dosing, rec-

8. Hazards ommended by some manufacturers, can be used to set up the
) ) __instrument, but instrument response must be verified by cali-
8.1 Use care when hano_lll_ng hot CTUC'b'eS and operating aiion with titanium standards because of the fusion charac-
furnaces to avoid personal injury by either burn or elecmcalteristics of the furnace/sample combination.
shock. , _ 12.3 Initial Adjustment of Measurement SysteWeigh a
8.2 For precautions to be observed in the use of HF an@aniym standard to the nearest milligram, place it in a nickel
other reagents in this test method, refer to Practices E50. 5cket and transfer it to an outgassed graphite crucible con-
. taining graphite powder (Note 2). Proceed as directed in 13.3
9. Preparation of Apparatus and 13.4. Repeat until an absence of drift is indicated. Using
9.1 Assemble the apparatus as recommended by the mantite average of the last three analyses, adjust the instrument
facturer. Make the required power, gas and water connectionsignal to provide a reading within the range of the certified
Turn on the instrument and allow sufficient time to stabilize thevalue of the standard. (Outgassing is accomplished automati-
equipment. cally either as part of the continuous analysis cycle used with
9.2 Change the chemical traps and filters as required. Tetlhe automatic sample drop, or as the first step in a two-stage
the furnace and analyzer to ensure the absence of leaks. Makgcle associated with the manual addition of the sample to the
a minimum of two test runs using a sample as directed in 12.8rucible.) Documents
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