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QH”) Designation: E 120 — 00

Standard Test Methods for
Chemical Analysis of Titanium and Titanium Alloys 1

This standard is issued under the fixed designation E 120; 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.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope 1.3 This standard does not purport to address all of the

1.1 These test methods cover procedures for the chemic@ffety concerns, if any, associated with its use. It is the
analysis of titanium and titanium alloys containing the follow- réSponsibility of the user of this standard to establish appro-
ing elements in the concentration ranges listed: priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

Element Concentration Range,%
Aluminum 1to 10
Chloride 0.02 to 1.0 2. Referenced Documents
Chromium 0.005 to 20 2.1 ASTM Standards:
Columbium 0.25 t0 5.0 ; ) : L L
Copper 0.001to 1.1 E 29 Practice for Using Significant Digits in Test Data to
fron 0.005 to 20 Determine Conformance With Specificatidns
magnesium 0.0210 1.0 E 50 Practices for Apparatus, Reagents, and Safety Precau-
anganese 0.005 to 20 A A X
Molybdenum 0.005 to0 5 tions for Chemical Analysis of Metdls
Nitrogen 0.005 to 0.20 E 59 Practice for Sampling Steel and Iron for Determination
Oxygen 0.03 to 0.50 - o
Palladium 0.10 to 0.25 of Chemu;al Compositich i ,
Silicon 0.005 t0 5.0 E 60 Practice for Photometric and Spectrophotometric
Tantalum 0.2510 5.0 Methods for Chemical Analysis of Metéls
I‘J‘ngsten PSS E 173 Practice for Conducting Interlaboratory Studies of
Vanadium 0510 20 Methods for Chemical Analysis of Metéls
Zirconium 1.0to 20
R . .. 3. Significance and Use
1.2 The test methods in this standard are contained in thd' ' ) )
sections indicated as follows: 3.1 These test methods for the chemical analysis of metals
Sections and alloys are primarily intended for referee purposes. I.t is
assumed that all who use these test methods will be trained
A'lémém_lmil_ | (Gravimetric) Test Method® 614 analysts capable of performing common laboratory procedures
-Quinolinos ravimetric) les etho - . H -
Chioride by the Gravimetric Test Method? 15.22 §k|llfully and safel_y. It is expected that work will be performed
Copper: in a properly equipped laboratory.
Cuprizone (Photometric) Test Method 23-32
Diethyldithiocarbamate (Photometric) Test Method 33-42 4. Apparatus, Reagents, and Photometric Practice
Manganese: . . .
Periodate (Photometric) Test Method 43-52 4.1 Apparatus and reagents required for each determination
MOTI%bdenum Extraction (Ph ) Tost Method 55,62 are listed in separate sections preceding the procedure. The
iocyanate-Extraction otometric) Test Metho - H H H
Thiocyanate 2-(2-Butoxyethoxy) Ethanol (Photometric) Test 63-72 apparatus, standard solutions, and certain reagents used in
Method more than one procedure are referred to by number and shall
Nitrogen by the Distillation-Titration Test Method® 73-80 conform to the requirements prescribed in Practices E 50,
Pallacium by the 1-Nitroso-2-Naphthol (Photometric) Test 81-90 except that photometers shall conform to the requirements
Vanadium by the Potassium Permanganate (Titrimetric) Test 91-97 prescribed in Practice E 60.
Method
Zirconium by the Mandelic Acid (Gravimetric) Test Method 98-104 5. Hazards

5.1 For hazards to be observed in these test methods,

1 These test methods are under the jurisdiction of ASTM Committee E-1 on 2 These test methods are based on the methods developed by the Panel on
Analytical Chemistry for Metals, Ores, and Related Materials and are the direcMethods of Analysis of the Metallurgical Advisory Committee on Titanium,

responsibility of Subcommittee E01.06 on Ti, Zr, W, Mo, Ta, Nb, Hf. Ordnance Corps, U. S. Army, and published in thg&illetin T8
Current edition approved June 10, 2000. Published July 2000. Originally *Annual Book of ASTM Standardéol 14.02.
published as E 120 — 56. Last previous edition E 120 — 96. 4 Annual Book of ASTM Standardgol 03.05.
Copyright © ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States. D O c u m ents
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b E 120

reference shall be made to Practices E 50. 12. Procedure

6. Sampling 12.1 Transfer a 1.0-g sample, weighed to the nearest 1 mg,

: to a 400-mL beaker.

6.1 No standardized sampling procedures are available, but 12 2 Carry a reagent blank through the entire procedure,
the principles of Practice E 59 should be used as a guide tgsing the same amounts of all reagents with the sample
obtain representative samples, bearing in mind that withymitted.
present melting practices titanium metal and titanium-base 12 3 Add 100 mL of HCI (1+1), and heat gently until
alloys may show greater inhomogeneities than are usuallyjssojution is complete. Add HNGropwise until the titanium
found in steels. _ o is oxidized, and then boil gently to expel oxides of nitrogen.

6.2 The sample used for the chloride determination shall not 15 4 Cool, nearly neutralize (Note 1) with NaOH Solution
be subjected to any physical or mechanical process that brealss gnq pour the solution slowly, with stirring, into a 600-mL
down or opens up significant portions of cells of the titaniumpggker containing 150 mL of hot NaOH Solution B. Boil for 1

sponge, or causes a localized heating of the sponge samp|gin hile stirring constantly, and cool to room temperature in
Avoid briquetting, compacting, drilling, or combination 5 running water bath.

thereof, of the titanium sponge to obtain a laboratory sample

for analysis of chloride. Note 1—Once the solution is made alkaline, it must be carried through
the procedure without delay until it is acidified to litmus as directed in
7. Rounding Calculated Values 126.

7.1 Calculated values shall be rounded to the desired num- 12.5 Transfer to a 500-mL volumetric flask, dilute to vol-
ber of places in accordance with the rounding test metho#dme, and mix. Immediately transfer, without rinsing, to a dry

given in 3.4 and 3.5 of Practice E 29. 600-mL beaker. Filter through a dry 18.5-cm fluted filter paper
into a dry 250-mL volumetric flask, discard the first 50 mL, and
ALUMINUM BY THE 8-QUINOLINOL collect 250 mL of the filtrate.
(GRAVIMETRIC) TEST METHOD 12.6 Transfer to a 600-mL beaker and acidify to litmus with
HCI (1 + 1). Add 25 mL of tartaric acid solution and adjust to
8. Scope pH 8.0 using NHOH and pH test paper. Add 10 mL of,B

8.1 This test method covers the determination of aluminunz(30 %) and heat to 50 to 60°C. While mechanically stirring,

in titanium and titanium alloys in concentrations from 1 to 8 %.add 3.5 mL of 8-quinolinol solution for each 5 mg of aluminum
present, plus 5 mL in excess. Add 5 mL of NPH and
9. Summary of Test Method continue stirring for 10 min.

9.1 The sample is dissolved in hydrochloric and nitric acids 12.7 Allow the precipitate to settle. Filter through a weighed
and treated with sodium hydroxide to precipitate titanium andnedium-porosity fritted-glass crucible. Test for completeness
other metals. Aluminum in the filtrate is precipitated with of precipitation by the addition of 5 mL of 8-quinolinol
8-quinolinol in the presence of hydrogen peroxide, dried, angolution to the filtrate. Wash the precipitate four times with
weighed. warm NH,OH (1 +99). Dry at 135°C for % h. Cool in a

desiccator and weigh as aluminum quinolinate.
10. Interferences

10.1 The elements ordinarily present do not interfere if theifl3- Calculation
concentrations are under the maximum limits shown in 1.1.  13.1 Calculate the percentage of aluminum as follows:

11. Reagents Aluminum, %= (A — B) X 0.0587x 100C 1)
11.1 8-Quinolinol Solution(25 g/L)—Reagent No. 130. where:
11.2 Sodium Hydroxide Solution 300 g/L)—Prepare a A = grams of aluminum quinolinate found in the aliquot
solution as described for Reagent No. 146, but use 300 g used, ) o )
instead of the specified weight. B = grams of aluminum qumollnateT in the blank, ar]d
11.3 Sodium Hydroxide Solution @00 g/L)—Reagent No. C = grams of sample represented in the 250-mL aliquot.
146.

11.4 Tartaric Acid Solution(250 g/L)—Prepare a solution as 14 Precision and Bias
described for Reagent No. 116, but use 250 g instead of the 14.1 Precision—Seven laboratories cooperated in testing
specified weight. this test method on samples of Ti-6A1-2Sn-4Zr-2Mo and

TABLE 1 Precision Data for Aluminum by the 8-Quinolinol (Gavimetric) Method

Test Material Aluminum Found, % by Laboratory No.”
1 2 3 4 5 6 7
(1) Titanium-base alloy, 2Sn-4Zr-2Mo 6.01 6.20 6.04 6.01 6.07 6.04 6.10
6.00 6.16 6.01 6.02 6.13 6.05 5.95
(2) Titanium-base alloy, 13V-11Cr 3.11 3.19 3.27 3.09 291 3.22 3.06
3.01 3.19 3.23 3.07 3.09 3.23 3.12
A Each sample analyzed once on each of two days in each laboratory. Docu ments
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b E 120

Ti-13V-11Cr-3Al, and obtained the data summarized in Table 20.4 Filter, using a low-ash, fine-textured, paper, and wash
1. thoroughly with the AgNQ@ wash solution. Dissolve the

14.2 Bias—No certified reference materials suitable for precipitate by pouring 50 mL of NjOH (1 +1) in 10-mL
testing this test method were available when the interlaboratorincrements through the filter, collecting the filtrate in the
testing program was conducted. The user of this test method @riginal beaker. If necessary, pour the MPH through a
encouraged to employ accepted reference materials, if avaibecond time to dissolve the silver chloride (Note 3). Wash the
able, to determine the bias of this test method as applied in paper thoroughly with water.

specific laboratory. Note 3—Residual titanium hydroxide on the paper should not be

CHLORIDE BY THE GRAVIMETRIC TEST METHOD confused with silver chloride.
20.5 Make the filtrate slightly acid with HNQ using
15. Scope methyl orange indicator. Add 5 mL of the AgN®olution and
15.1 This test method covers the determination of chloridestir to coagulate the precipitate. Check for complete precipita-
in titanium sponge in the range from 0.02 to 1 %. tion as described in 20.3. Allow to stand in a dark place for 2
h. Filter through a weighed fritted-glass crucible. Police the
16. Summary of Test Method beaker and stirring rod and wash thoroughly with the AgNO

16.1 The sample is dissolved in dilute hydrofluoric acid andwash solution. Finally, wash twice with water.
oxidized with nitric acid. The chloride is precipitated with  20.6 Dry the crucible and contents at 130 to 150°C to
silver nitrate and weighed as silver chloride. constant weight (approximately 2 h). Cool in a desiccator and
weigh.
17. Interferences g

17.1 Elements normally present in titanium sponge do nott- Calculation
interfere. 21.1 Calculate the percentage of chloride as follows:

18. Apparatus Chloride, %= [((A — B) x 0.2474/C] X 100 )

18.1 Filtering Crucibles fritted-glass, fine-porosity, 30-mL, Wwhere:

conforming to the requirements for Apparatus No. 2. A = grams of AgCl from the sample,
18.2 Plastic Beakers400 or 600-mL. B = grams of AgCI from reagent blank, and
18.3 Plastic Graduated Cylinder25-mL. C = grams of sample used.

22. Precision and Bias

22.1 This test method was originally approved for publica-
tion before the inclusion of precision and bias statements
within standards was mandated. The original interlaboratory
test data for this test method are no longer available. The user
is cautioned to verify by the use of reference materials, if
available, that the precision and bias of this test method are

19. Reagents

19.1 Boric Acid (H 3BOy).

19.2 Silver Nitrate Solution(5.8 g/L)—Dissolve 5.8 g of
silver nitrate (AgNQ) in water and dilute to 1 L.

19.3 Silver Nitrate Wash Solutiof®.05 g/L)—Dissolve 0.05
g of silver nitrate (AgNQ) in 1 L of water.

20. Procedure adequate for the contemplated use.
20.1 Transfer 20 mL of HF and 50 mL of water to a plastic COPPER BY CUPRIZONE (PHOTOMETRIC) TEST
beaker and mix. Wely5 g of thesample to the nearest 1 mg. METHOD

Transfer 16 2 g of thesample, in small portions, to the dilute 3 s
HF solution. (See 6.2 for guidelines for handling the sample.)2 - SCope

Add 5 mL of HNO 5 and then add the remainder of the sample 23.1 This test method covers the determination of copper in
in small portions. After all of the metal has been added, allowconcentrations from 0.4 to 1.1 %.

to stand until dissolution is complete. 24, Summary of Test Method

Note 2—Dissolution of the sample is usually complete in 5 min, with 24.1 Ammonium citrate is added to the Samp|e So|uti0n’ and
a colorless solution being obtained. If the solution is not colorless, adqhe pH adjusted to about 8.5. Cuprizone is added to form a
HNO; dropwise until the color disappears. blue-colored complex with cupric copper. Photometric mea-
20.2 Carry a reagent blank through all steps of the procesurement is made at approximately 600 nm.
dure. )
20.3 Adl 5 g of HBOj to the solution, transfer to a 400-mL 2 Concentration Range
glass beaker, and dilute to 200 mL. Stir and heat gently until 25.1 The recommended concentration range is from 0.05 to
the H,BO; dissolves. With stirring, slowly add 10 mL of the 0.3 mg of copper/100 mL of solution using a 1-cm cell.
A9N03 solution. Hea,t to approximately 6,0°C_: and maintain at Note 4—This test method has been written for cells having a 1-cm
this temperature until the supernatant liquid clears. Test fofignt path. Cells having other dimensions may be used, provided suitable
completeness of precipitation by adding a few drops of thedjustments can be made in the amounts of sample and reagents used.
AgNO; solution. If additional precipitate forms, add an addi- .
tional 5 mL of AgNO, solution and repeat the above operation.26. Stability of Color
Allow to stand in a dark place for 2 h. 26.1 The color develops in 20 min ancﬁowrﬁéﬁts
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27. Interferences 30. Procedure

27.1 The elements ordinarily present do not interfere. When 30.1 Test Solution
more than 1 % of nickel or cobalt is present, the addition of 30.1.1 Transfer 0.100 g of the sample, weighed to the

ethanol stabilizes the color. nearest 0.1 mg, to a 100-mL beaker. Add 20 mL of HCI (1 + 1)
and 2 mL of HBE, and heat gently. When dissolution is
28. Reagents complete, oxidize by the dropwise addition of HNGCool,

28.1 Ammonium Citrate Solutio(600 g/L)—Dissolve 500 transfer to a 100-mL volumetric flask, dilute to volume, and
g of ammonium citrate in hot water, cool, and dilute to 1 L. MIX. ) ) )

28.2 Copper, Standard Solutiofl mL = 0.01 mg Cu)— 30.1.2 Transfer a 20.00-mL aliquot, in duplicate to two
Transfer 0.2000 g of copper (purity: 99.95 % min) to a 250-mL100-mL beakers.
beaker, and cover. Dissolve in 15 mL of water and 3 mL of Nore 6—Duplicate aliquots are taken in order to have one available to
HNO,. When dissolution is complete, gently boil out nitrogen determine the background color.

oxide fumes. C.OOI’ transfer to a 1-L volumetric flask, Fj'lme 0 30.2 Reference SolutierUse deionized water as the refer-
volume, and mix. Transfer 50.0 mL to a 1-L volumetric flask, ence solution

dilute to volume, and mix. :
S _ . 30.3 Reagent Blank SolutierCarry a reagent blank
28.3 Deionized Water-Deionized water is used throughout through the entire procedure using the same amounts of all

this test method. ; ;
. . . reagents, with the sample omitted.
28.4 Dicyclohexanone Oxalyldihydrazone (Cuprizone) So- 30.4 Color Developmert-Proceed with one of the dupli-
lution (4 g/L of ethanol (1 + 1))—Dissok/ 4 g ofcuprizone in .o« 4< directed in 29.3.

hot ethanol (1 + 1), cool, and dilute to 1 L with ethanol (1 + 1). 30.5 Back ; :
. ) . ground Color Solutier-Proceed with the other
L 3§I.l?mi[hoinv(\)/le§tle:- 1)—Mix 1 volume of ethanol (95 %) with g njicate as directed in 29.3 but omit the addition of the
S cuprizone solution.
28.6 Fluoboric Acid (48 to 50 %) (HBF). 30.6 Photometry—Take the photometric readings of the
reagent blank solution, the background color solution, and the

29. Preparation of Calibration Curve test solution as directed in 29.4.

29.1 Calibration Solutions—Transfer 5.00, 10.00, 20.00,
and 30.00 mL of copper solution (1 mk 0.01 mg Cu) to four
100-mL beakers, and dilute to approximately 30 mL. (Proceed 31.1 Convert the net photometric readings of the reagent
as directed in 29.3.) blank solution, background color solution, and test solution to

29.2 Reference SolutierTransfer 30 mL of water to a Mmilligrams of copper by means of the calibration curve.
100-mL beaker. (Proceed as directed in 29.3.) Calculate the percentage of copper as follows:

29.3 Color Developmert-Add 10 mL of ammonium citrate Copper, %= [A — (B + C)J/(D X 10) ©)
solution and adjust to a pH of 8 to 9 with NBH. Cool to
room temperature, and transfer the solution to a 100-mLWhere: ) )
volumetric flask. Add 10 mL of cuprizone solution, mix, dilute A = milligrams of copper found in 100 mL of final test

to volume with water (Note 5), and mix again. Allow the solution, _
solution to stand 20 min. B reagent blank correction, mg of Cu,

31. Calculation

C = background color correction, mg of Cu, and
Note 5—If more than 1 % of nickel or cobalt is present in the sample, D = grams of sample represented in 100 mL of the final
add 40 mL of ethanol (95 %) after the 10 mL of cuprizone solution; then test solution.

dilute to volume with water, and mix again. This addition of ethanol

should be made to the calibration and reference solutions as well as to tt#2. Precision and Bias

_test solution. The et_hanol increases the_stability of the cqlor significaqtly 32.1 Precision—Nine laboratories cooperated in testing this

in the presence o_f nickel and cobalt, but is not necessary in the analysis ?(fast method and obtained the data summarized in Table 2.

commercial titanium alloys. 32.2 Bias—No certified reference materials suitable for
29.4 Photometry testing this test method were available when the interlaboratory
29.4.1 Multiple-Cell Photometer-Measure the cell correc-  testing program was conducted. The user of this test method is

tion using absorption cells with a 1-cm light path and a lightencouraged to employ accepted reference materials, if avail-

band centered at approximately 600 nm. Using the test cellple, to determine the bias of this test method as applied in a
take the photometric readings of the calibration solutions.  specific laboratory.

29.4.2 Single-Cell PhotometerTransfer a suitable portion
g ; : ; P ; COPPER BY THE DIETHYLDITHIOCARBAMATE
of the reference solution to an absorption cell with a 1-cm light PHOTOMETRIC) TEST METHOD
path and adjust the photometer to the initial setting, using a ( )
light band centered at approximately 600 nm. While maintain33. Scope

ing this adjustment, take the photometric readings of the 331 This test method covers the determination of copper in

calibration solutions. _ _ concentrations from 0.001 to 0.55 %.
29.5 Calibration Curve—Plot the net photometric readings

of the calibration solutions against milligrams of copper per34. Summary of Test Method
100 mL of solution. 34.1 The sample is dissolved in sulfuriypsidyeppietsts
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b E 120
TABLE 2 Statistical Information—Copper by Cuprizone (Photometric) Method
. Copper Found, Repeatability Reproducibility
Test Material % (R, E 173) (R,, E 173)

(1)  TiAlloy 0.614 0.034 0.057

(ASTM B 381 — 61 T, Grade F-8) (6A1-6V-2Sn-0.6Cu-0.7Fe)
(2)  TiAlloy 0.815 0.025 0.074

(ASTM B 381 — 61 T, Grade F-8) (6A1-6V-2Sn-0.8Cu-0.7Fe)
(3)  TiAlloy 0.973 0.048 0.045

(ASTM B 381 — 61 T, Grade F-8) (6A1-6V-2Sn-1.0Cu-0.7Fe)

and oxidized with nitric acid. Ammonium citrate and EDTAare 39.1.1 Transfer 0.50, 1.00, 3.00, 5.00, 8.00, and 12.00 mL of

added as complexing agents. The solution is adjusted to pEopper solution (1 ml= 0.01 mg Cu) to six 100-mL beakers.

8.5, diethyldithiocarbamate is added, and the copper complexdd 25 mL of H,SO,(1 + 1), 0.5 mL of HBF, and 3 to 5 drops

extracted with chloroform. Photometric measurement is madef HNO;.

at approximately 440 nm. 39.1.2 Add 20 mL of ammonium citrate solution and 10 mL

. of EDTA solution. Adjust to pH 8.5 with NEOH. Cool and

35. Concentration Range transfer to a 250-mL separatory funnel. Proceed as directed in
35.1 The recommended concentration range is from 0.0059.3.

to 0.12 mg of copper per 25 mL of solution, using a 1-cm cell. 39.2 Reference SolutierCarry a reagent blank through the
Note 7—This test method has been written for cells having a 1-cmentire procedur_e, using the same amounts of all re_agents, with

light path. Cells having other dimensions may be used, provided suitabithe sample omitted, for use as the reference solution.

adjustments can be made in the amounts of sample and reagents used. 39.3 Color Developmert-Add 10.0 mL of sodium dieth-

yldithiocarbamate solution and mix. Add 10 mL of CHG@Ind

36. Stability of Color shake for 1|n$ min. Allow the layers to separate. Transfer the
36.1 The color is stable for at least 30 min in bright light, or CHCI; layer to a 25-mL glass-stoppered volumetric flask.
for several hours in diffuse daylight. Repeat the CHGlseparations two more times using 5 mL of

37 Interferences CHCI; each time. Transfer the CHClayers to the 25-mL
' glass-stoppered volumetric flask. Dilute to volume with CHCI
37.1 The elements ordinarily present do not interfere. and mix.
39.4 Photometry
38. Reagents . ) ) . 39.4.1 Multiple-Cell Photomete—Measure the cell correc-
38.1 Ammonium Citrate Solution, PurifieedAdd 210 mL of  jon ysing absorption cells with a 1-cm light path and a light
NH,OH to 150 mL of water. Add 200 g of citric acid in small pang centered at approximately 440 nm. Using the test cell,
portions while stirring and cooling, and dilute to 500 ML. 5ke the photometric readings of the calibration solutions.
Transfer 100 mL to a 250-mL separatory funnel, make slightly 39 4 2 Single-Cell PhotometerTransfer a suitable portion
ammoniacal, add 5 mL of sodium diethyldithiocarbamateyt the reference solution to an absorption cell with a 1-cm light
solution, and mix. Add 50 mL of chloroform (CHQland a1y and adjust the photometer to the initial setting, using a
shake for 1|n$ min. Discard the organic phase. light band centered at approximately 440 nm. While maintain-

38.2 Chloroform (CHCI ). ing this adjustment, take the photometric readings of the
38.3 Copper, Standard Solutiofd mL = 0.01 mg Cu)—  cglibration solutions.

Transfer 0.1000 g of copper (purity: 99.95 % min) to a 250-mL 39 4 3 Calibration Curve—Plot the net photometric read-

beaker, and cover. Dissolve in 15 mL of water and 2 mL ofings of the calibration solutions against milligrams of copper
HNO,;. When dissolution is complete, gently boil to remove per 25 mL of solution.

oxides of nitrogen. Cool, transfer to a 1-L volumetric flask,
dilute to volume, and mix. Transfer 20.00 mL to a 200-mL 40. Procedure
vqumetrlc. ﬂa_sk, dilute to vqlume, and mix. 40.1 Test Solution

38.4 Deionized Water Deionized water is used throughout 40.1.1 Select and weigh a sample in accordance with the
this test method. o

38.5 Disodium (Ethylenedinitrilo) Tetraacetate Dihydrate following: | _ |
(EDTA) Solution(100 g/L)—Dissolve 10 g of disodium (eth- Copper, % Sample Weight, g T aht ma
ylenedinitrilo) tetraacetate dihydrate in 90 mL of water, and 0.001 to 0.02 0.500 0.5
dilute to 100 mL. 0.020 0.05 0.200 05

38.6 Fluoboric Acid (48 to 50 %) (HBE). 00510055 0-100 01

38.7 Sodium Diethyldithiocarbamate Solutiofl g/L)— Transfer the sample to a 100-mL beaker.
Dissolve 0.10 g of sodium diethyldithiocarbamate in 90 mL of 40.1.2 Add 25 mL of HSQ,(1 + 4) and 0.5 mL of HBE;
water, and dilute to 100 mL. Store in an amber bottle. Do no&nd heat gently. When dissolution is complete, oxidize drop-

use a solution that has stood for more than one week. wise with HNG; and then add 3 drops in excess. Boil 2 to 3
. o min to remove oxides of nitrogen, and cool. For samples
39. Preparation of Calibration Curve containing up to 0.1 % Cu, proceed as directed in 39.1.2.
39.1 Calibration Solutions 40.1.3 For samples containing 0.1 to O.Q@éu Fﬁéfﬁtlg
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