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ABSTRACT

Two significant modifications have been made to the MSA alkali metal
sampler: 1) the substitution of vacuum-tight, modified Wilson seal for the
packing gland, and 2) the replacement of the gate valve with a vacuum-tight,
Teflon-packed, Jamesbury valve. A complete description of the modified
sampler and a stepwise procedure for its application to the sampling of
dynamic or static systems of alkali metals are given. <



THE SAMPLING OF ALKALI METAL SYSTEMS WITH THE

MODIFIED MSA SAMPLER

G. Goldberg, A. S. Meyer, Jr., J. C. White

This report includes a description of a modified sampler for alkali

metals similar to that developed by the Mine Safety Appliance Company,-5 and

a detailed procedure of its operation. Since the sampling apparatus can

be connected to either dynamic or static systems, it is possible to carry

out direct sampling of alkali metals at operating temperatures. A sampler

similar to the MSA type (see Figure 5, B) has been designed by E. E. Hoffman.

Two significant modifications were made to the original MSA sampler,

which is shown in Figure ^, A; (l) the substitution of a modified Wilson seal

for the packing gland seal to ensure the complete removal of oxygen from the

sampling apparatus; (2) the replacement of the Teflon-packed gate valve,

2
which is attached to the sample port, with a Jamesbury valve.

The use of the modified Wilson seal is particularly advantageous in that

with this seal an oxygen-free system is achieved and maintained with a

minimum of operating time. Since a packing gland seal is not vacuum-tight,

the atmosphere in the MSA sampler had to be freed from oxygen by passing

argon into the sampler through the 3-way stopcock, and then allowing the

argon to flow out through the bucket support tubing. After a thorough purging,

the support tubing is closed at the top with a pinch clamp on Tygon tubing.

To complete the purging of the apparatus, the 15-mm stopcock and the sampling

port valve are opened; then the 3-way stopcock is positioned to allow the

argon which passes up from the loop to be sampled to flow out through the

stopcock. NaK vapor, which also passes up into the apparatus, helps to



assure the complete removal of any oxygen that is still present. The bucket

is lowered into the alkali metal; then the sample is taken.

Since it is necessary to purge the apparatus through the sampling port,

the original sampler can be used only when a special chamber is incorporated

in the alkali metal system. This chamber must be a part of the flowing

system to assure a representative sampling. It must also be connected to a

source of inert gas. In contrast, the modified sampler can be attached to

any point at which a Jamesbury valve can be connected to provide access to

the alkali metal.

The Wilson seal assembly, shown in Figure 1, is normally composed of

l) the body, 2) the clamp nut, 3) one pressure ring, and h) three gaskets.

The body is usually welded to the apparatus to which it is connected. The

glass-to-metal seal modification was added to facilitate the connection of

the Wilson seal to the glass sampler. This modification consists of 5) a

threaded compression cap, 6) one pressure ring, and 7) two gaskets.

The Jamesbury valve is a reliable, compact, vacuum-tight, ball-type valve.

The valve is completely opened, or closed, by a one-quarter turn of the handle.

The valve is supplied complete with interchangeable packings made from Teflon,

silicone rubber, or buna rubber. A Teflon-packed valve is used in the modified

sampler. Although a gate valve is satisfactory when it is connected to

pressurized systems, it is not nearly as reliable as the Jamesbury valve when

used in evacuated systems.
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Description of Apparatus

The apparatus is shown schematically in Figures 1 through h. Figure 1

depicts the apparatus assembled for connection to the sampling port. In

Figure 2 is shown the bucket receiver assembly to which the sampler is

connected when a full sample bucket is to be sealed off in a glass receiver.

The Pyrex glass receiver Is also shown. The component parts of the modified

Wilson seal are shown in Figure 3* A composite drawing of the Jamesbury

valve and adapter for connecting the sampler to the sampling port is given

in Figure k.

The adapter is made by joining a standard tapered joint to a glass pipe

joint. Standard glass pipe flanges and a Teflon gasket are used to connect

the glass pipe to the metal valve. The valve must be vacuum-tight with an

opening that is sufficiently large to pass the sample bucket. The valve can

be kept cool, if necessary, by the addition of an air-cooling coil wrapped

around the body of the valve.

High vacuum stopcock grease should be used to lubricate the stopcocks

and the steel tubing to which the bucket is connected. The vacuum system

should be capable of maintaining a pressure of less than 5 microns.

Procedure

To obtain a sample with the modified apparatus, a nickel bucket is placed

in the sampler which is then connected to the sampling port. The sampler and

the sampling port are freed of air by alternately evacuating and then purging

the apparatus with dry, oxygen-free helium. The nickel sample bucket is

lowered into the alkali metal through an opened valve which is connected to



the sample port; then the filled sample bucket is withdrawn from the system

under an atmosphere of helium. It is then transferred to a Pyrex receiver

where the bucket is sealed off under vacuum. There is apparently negligible

contamination of the alkali metal during sampling since concentrations of

oxygen as low as 20 ppm have been determined in samples of sodium that were

taken by this sampler.

A. Assembly of Sampling Apparatus.

1. Clean and assemble the components of the modified Wilson seal

as pictured in Figure 1.

2. Lubricate the stainless steel tubing with high vacuum grease;

then insert the tubing into, and through, the Wilson seal.

3. Position the seal on the glass tubing connected to the stopcock;

then tighten the compression cap.

1+. Open the 25-mm stopcock and extend the tubing through the

stopcock and beyond the tapered glass joint.

5. Pass one end of stainless steel piano wire through the tubing,

around the handle of a sample bucket, and then back through the tubing.

6. Pull both ends of the wire so that the bucket handle is brought

up against the steel tubing.

7. Cut the wire to leave approximately k inches of each end

extending from the upper end of the tubing.

8. Slip a well-greased, 3-inch piece of rubber tubing over the

wire and allow one inch of the rubber tubing to overlap the end of the

stainless steel tubing.
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9» Tighten a pinch clamp on the section of rubber tubing that

extends over the wire so as to form a vacuum-tight seal at the top of the

steel tubing.

10. Retract the steel tubing until the bucket is positioned above

the stopcock.

11. Connect the sampler to the sampling port that is attached to

the loop valve.

B. Transfer of Sample.

1. Adjust the pressure of the purified helium supply to 1 to 2 psi.

2. Start the vacuum pump.

3« With the 25-mm stopcock open, evacuate the sampler to less

than 5 microns pressure; then fill the sampler with helium.

1+. Repeat Step B-3 at least three times.

5* Open the sampling port valve slowly.

6. Lower the steel tubing until the bucket Is below the surface

of the alkali metal to be sampled.

7- Allow the bucket to fillj then raise the bucket slowly above

the sampling port valve.

8. Close the valve.

9• Allow the bucket and its contents to cool for 3 to 5 minutes.

10. RaiBe the bucket above the 25-mm stopcock opening carefully.

11. Close the 25-mm stopcock.

12. Remove the sampler from the sampling port; then clamp the

sampler to a rigid vertical support.



13- Assemble the two sections of the bucket receiver assembly;

then connect the assembly to the sampler.

ll+. Adjust the pressure of the helium supply connected to the

receiver assembly to 1 to 2 psi.

15. With the 25-mm stopcock closed, evacuate the receiver assembly

to approximately 5 microns pressure; then fill the assembly with helium.

16. Repeat Step B-15 at least three times.

17. Open the 25-mm stopcock slowly.

18. Lower the sampling bucket to the bottom of the Pyrex bucket

receiver.

19. Grasp one end of the steel wire that extends from the rubber

tubing at the top of the steel tubing and pull the wire out from the sampler

completely.

20. Raise the steel tubing above the 25-mm stopcock opening.

21. Close the stopcock.

22. Evacuate the bucket receiver assembly.

23. Seal off the Pyrex receiver one inch below the tapered joint

by heating carefully with a glass blower's torch. (Heat this region of the

receiver uniformly. The vacuum will cause the glass to collapse when the

softening point of the Pyrex is reached.)

2k. Allow helium to flow into the receiver assembly before any

attempt is made to remove the tapered joint of the receiver tube from the

assembly.
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Figure 1. Apparatus for Sampling Molten Alkali Metals
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