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INTRODUCTION

Minute amounts of rubidium salts are added to the surface of con-
sumable wire electrodes to improve the weld by modifying the electrical
and thermal properties of the arc. This laboratory was called upon to
determine the amount of rubidium salt present on copper-coated steel
welding process by passage through a wick saturated with rubidium car-
bonate solution,

Attempts were first made to determine the rubidium salt by emission
spectroscopy but the results were unsatisfactory. It was found that
the determination could be successfully performed using atomic absorp-
tion. Previous investigators have applied the atomic absorption tech-
nique to the determination of rubidium in such materials as water, rocks,
agricultural materials, and biological materials.l's* Many investigators
have observed that a large fraction of rubidium atoms are ionized in an
air-acetylene flame and to eliminate this source of error they added a
large excess of sodium or potassium salt,'-%*

EXPERIMENTAL
Apparatus and Reagents

Perkin Elmer Model 503 atomic absorption spectrophometer. Jarrell-
Ash rubidium cathode lamp (manufactured by Westinghouse Electric Corp.),
Fisher Scientific Co. JA 4-5443, Catalogue 74,

Small diameter lamp adapter kit, Perkin~Elmer 040-571,

Lamp cable (for use with octyl connectors), Perkin Elmer 303-0214.

Potassium chloride (reagent grade) in water and dilute to 1 liter.

Standard rubidium carbonate solution No.l (1 ml = 1.0 mg Rb2003).
Dissolve 1.0000 g of rubidium carbonate in water and dilute to 1 liter.

Standard rubidium carbonate solution No. 2. Pipet 20 ml of
standard rubidium carbonate solution No. 1 intov a 500-ml volumetric
flask and dilute to the mark. Prepare fresh weekly.

Procedure
Cut off a 6-inch portion of the wire while holding the wire care-

fully with a cloth. Cut this 6-inch portion into about six pieces and
transfer these pleces to one 50-Erlenmeyer flask.

* See Refences, page 6.
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Add 2.0 ml of potassium chloride solution (0.75%) and 10 ml of
water and boil to a volume of about 3-5 ml. Wash into a 10-ml volu-
metric flask with water, cool, and dilute to the mark. Prepare four
standards by adding 1.0, 2.0, 3.0, and 4.0. ml of standard rubidium
solution No. 2 to 10-ml volumetric flasks, adding 2.0 ml of potassium
chloride solution (0.75%), and diluting to the mark. Measure the
absorbance at 780.0 nm by atomic absorption using an air-acetylene
flame. Determine the mg of rubidium carbonate per 10 ml and calculate
the mg of rubidium carbonate per linear ft. of wire.

DISCUSSION AND RESULTS

Hollow cathode lamps and arc discharge lamps have hoth been
used as light sources for the determination of rubidium by atomic
absorption. Several years ago, it was concluded that arc discharge
lamps (Osram) were advantageous for rubidium 1,4,7. However, it is
the preseniobe}ief that hollow cathode lamps (Westinghouse) are to be
preferred. * ¥

The amount of potassium chloride used in the present method to
reduce the lonization of the rubidium in the flame is equivalent to
1.5 mg of potassium chloride Yer ml. Perkin-Elmer Corp. recommends
1-2 mg of alkali salt per ml.

Six 6-inch portions of copper-coated steel welding wire that had
been coated with rubidium carbonate solution in the regular coating
process by passage horizontally through a wick saturated with rubi-
dium carbonate solution (10%Z) and then through an annular compressed
felt squeegie were analyzed by the method. The results obtained were
0.044, 0.060, 0.168, 0.040, 0,110, and 0.112 mg of rubidium carbonate
per linear ft, The results obviously showed that the coating was not
uniform. The average of the results was 0.089 mg of rubidium car-
bonate per linear ft.

chrkin-!lncr Corp. "Analytical Methods for Atomic Absorption
68pectroocopy”, Norwalk, CN, March 1973,

H, Sanui and N. Pace, Anal. .Biochem,, 25, 330 (1968).

7H. Slavin, D. J. Trent, and S. Sprague, Atomic Absorption News-
letter, 4, 180 (1965).
10¢: sher Scientific Co., Catalogue 74.

erkin-Elmer Corp., communication to Frankford Arsenal, March 1976.




The wires left in the 50-ml Erlenmeyer flask were treated with
2.0 ml of potassium chloride solution (0.75%) and 10 ml of water and
the samples were again carried through the procedure. The absorbances
obtained on each case were less than 0.01, so it can be deduced that
all of the rubidium salt was dissolved from the wire.

Four 6-inch portions of uncoated welding wire were transferred
to 50-ml FErlenmeyer flasks and 1.0, 2.0, 3.0, and 4.0 ml of standard
rubidium carbonate solution No. 2 were added, followed by 2.0 ml of
potassium chloride solution (0.75%) and 10 ml of water. The samples
were then carried through the procedure. The recoveries were 0.046,
0.095, 0.125, and 0.196 mg, as contrasted with actual additions of
0.050, 0.10, 0,125, and 0.200 mg of rubidium carbonate. These re-
coveries were satisfactory.

Experiments were conducted to ascertain how much rubidium car-
bonate was present on wire dipped horizontally into rubidium car-
bonate solution (10%) and then allowed to dry. In this experiment,
8-inch portions of the copper-coated steel welding wire were pickled
for about a minute in dilute hydrochloric acid (1 to 9) and then
washed with water and dried with a towel. The wires were then sus-
pended horizomtally in a rubidium carbonate solution (10%) in a
tray, then removed and suspended horizontally in the air for 1 hour
to dry. Preliminary work had established that the coating was quite
appreciable, so the rubidium carbonate was determined by treating
2-inch lengths of the wire with 5.0 ml of potassium chloride solution
(0.75%) and 25 ml of water, boiling down to about 15 ml, and diluting
to 25 ml in volumetric flasks. The results were 1.56, 1.98, 1.68,
1.55, and 1.61 mg of mg of rubidium carbonate per linear ft., Thi:
reproduceability was fairly good.

Some experiments were also conducted on vertical dipping, but as
might be expected the variation between the top and lower portions of
the wire was considerable since the solution would tend to flow to-
wards the bottom portion of the wire.

NOTE. The lack of uniformity in the regular coating process does
not indicate that this process is inadequate, since only a trace of
rubidium salt need be present in the welding operation.
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SUMMARY

Rubidium salt on copper-coated steel welding wire used in arc
welding is determined by atomic absorption. Six-inch pieces of the
wire are treated with 2 ml of potassium chloride solution (0.75%)
and 10 ml of water, the solution is boiled down to 3-5 ml, the
volume is brought up to 10 ml in a volumetric flask, and atomic ab-
sorption measurements are made at 780.0 nm using an air-acetylene
flame, The potassium chloride is necessary to reduce the ionization
of rubidium; without the potassium chloride, much lower absorption
readings were obtained for the rubidium. It is shown the coating
of rubidium carbonate produced on copper-coated steel welding wire by
passing the wire horizontally through a wick saturated with rubidium
carbonate solution (10%) and then through an annular compressed felt
squeegie is quite variable. The results obtained ranged from a low
of 0.044 to a high of 0,168 mg of rubidium carbonate per linear ft.

RECOMMENDATIONS

It is recommended that the method for the determination of rubi-
dium salt on welding wire be submitted to the welding personnel for
consideration as to implementation,




10.

11.

REFERENCES

Perkin-Elmer Corp. "Analytical Methods for Atomic Absorption
Spectroscopy', Norwalk, CN, March 1973.

G. K. Billings and J. A. S. Adams, Atomic Absorption Newsletter
No. 23, August 1964,

J. Stupar, Z. Anal. Chem., 203, 401 (1964),
H. Sanui and N. Pace, Anal. Biochem., 25, 330 (1968).

J. H. Medlin, N. H. Suhr, and J. B, Bodkin, Chem. Geol.,
6, 143 (1970).

I. Roelandts, Atomic Absorption Newsletter, 11, 48 (1972).

W.Slavin, D. J. Trent, and S. Sprague, Atomic Absorption
Newsletter, 4, 180 (1965).

G. E. Janauer, F. R. Smith, and J. Mangan, Atomic Absorption
Newsletter, 6, 3 (1967)

S. B. Meshkova and N. S. Poluektov, Zh. Prikl. Spektrosk.,
5, 309 (1966)

Fisher Scientific Co., Catalogue 74.

Perkin-Elmer Corp., communication to Frankford Arsenal,
March 1976.

o




v

IS A

VOGRS

DISTRIBUTION

Commander

U.S. Army Armament Command

Rock Island, IL 61201

1 Attn: DRSAR-Q, Mr. J. Obren

1 Attn: DRSAR-AQE, Mr. D. Spears

1 Attn: DRSAR-PPW-IR, Mr. E. Case
Commander

Rock Island Arsenal

Rock Island, IL 61201

“I"Attn: SARRI-R, Mr. W. Kisner

1 Attn: SARRI-LEQ, Mr. J. Hausman
1 Attn: SARRI-R, Mr. W. McHenry
Commander

Watervliet Arsenal

Watervliet, NY 12189

1 Attn: SARWV-PPI, Mr. L. A. Jette
1 Attn: SARWV-QA, Mr. J. Miller

1 Attn: SARWV-QAS, Mr. J. Monaghan
Commander

Picatinny Arsenal

Dover, NJ 07801

1 Attn: SARPA-C-C-P, Mr. AcAloon

1 Attn: SARPA-VC 2, Mr, T. M. Roach
1 Attn: SARPA-QA-T-T, Mr. D. Stein
Commander

Edgewood Arsenal

Aberdeen Proving Ground, MD 21005

1 Attn: Chief, Programs Division
Mr. W. E, Montanary

1 Attn: SAREA-PATM, Dr. W. J. Maurits

Commander
U.S. Army Electronics Command
Fort Monmouth, NJ 07703
1 Attn: DRSEL-QM
1 Attn: DRSEL-PAE, Mr., S, Alster
Commander
U.S. Army Missile Command
Redstone Arsenal, AL 35809
1 Attn: DRSMI-QLC, Mr. Kenneth E. Parr
1 Attn: DRSMI-QLC, Mr. Knowlen Knowles
Commander
Harry Diamond Laboratories
2800 Powder Mill Road
Adelphi, MD 20733
1 Attn: DRXDO-PP, Mr. Hoke
1 Attn: DRXDO-EDE, Mr. Benjamin F. Willis
Commander
U.S. Army Tank-Automotive Research
and Development Command
Warren, MI 48090
1 Attn: DRDTA-EB, Mr. E. A, Hishon
1 Attn: DRSTA, Mr. J, Dudzinski
1 Attn: DRSTA-QA, Mr, D. Gamache
Commander
U.S. Army Test and Evaluation Command
Aberdeen Proving Ground, MD 21005
1 Attn: DRSTE-TAA
1 Attn: DRSTE-TO-P, Mr. A. Baldridge

1 Attn: DRSTE-ME, Mr. S. Wise




Commander Frankford Arsenal - Cont'd
Aberdeen Proving Ground 1 Attn: SARFA-PA ;
Aberdeen Proving Ground, MD 21005
1 Attn: SARFA-QAF-R, Mr. J. Braverman
1 Attn: STEAP-MT-M s
1 Attn: SARFA-QAA-Q, Mr. J, Barr
1 Attn: STEAP-MT-G, Mr. R, L. Huddleston
1 Attn: SARFA-TS, Mr. H. Sokolowski
Commander
U.S. Army Mobility Equipment Research 1 Attn: SARFA-TSE-M. G. Norwitz
and Development Command : Pk
Fure Belvetr, T 2000 1 Attn: SARFA-TSE-M, Mr. H. Gordon
1 Attn: DRXFB-QA, Mr. J. K. Mauzy 3 Attn: SARFA-TSP-T
1 Attn: DRXFB-EM, Mr. S. Levine Defense Documentation Center

Cameron Station

1 Attn: DRXFB-RM, Mr. F., York

Commander

U.S. Army Natick Research and
Development Command

Kansas Street

Natick, MA 01762

1 Attn: DRXNM-EM, Mr. S. Werkowski

1 Attn: DRXNM-GE, Mr. M. Budnick

Director

Army Materials and Mechanics
Research Center

Watertown, MA 02172

1 Attn: DRXMR-CT

1 Attn: DRXMR-MI, Mr. H, Hatch

1 Attn: DRXMR-RA, Mr. F, Valente

1 Attn: DRXMR-EM, Mr. T. DeSisto

1 Attn: DRXMR-X, Dr. Wright

1 Attn: DRXMR-PP, Mr. J. O'Connor

Commander

Frankford Arsenal
Philadelphia, PA 19137

1 Attn: SARFA-CO

1 Attn: SARFA-TD

Alexandria, VA 22314

Printing & Reproduction Division
FRANKFORD ARSENAT.
Date Printed: 13 May 1977 {




