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Discussion: 
When performing counting lab measurements in October 2007 in HIL, clear plastic tubing was used to transfer LN2 from a 160 liter Dewar to the 10 liter cryostats.  This clear plastic tubing is made from polyvinyl chloride (PVC) material with added plasticizers to make the tubing flexible.

During a pre-operation safety review, the use of the PVC material for LN2 service was questioned.  Cautions and warnings against the use of PVC piping in compressed air service are numerous, and so the use of PVC in LN2 service is worth questioning.
Tony Leveling pointed out that the cryostat manufacture (Canberra) lists a latex rubber LN2 transfer line (Model NTL-6 Nitrogen Transfer Line, Insulated latex transfer line, 3/8 in. ID x 1/8 in. wall x 6 ft long)
offered for sale for the purpose of transferring LN2 from a pressurized Dewar to a cryostat.  Web searches indicated that the use of Latex rubber transfer lines appears to be common.

A literature searches of the available references including Cryogenic Engineering by Russell B Scott; LNG Materials and Fluids by the National Bureau of Standards; did not provide information about these two materials at cryogenic temperatures.
Therefore, two materials were subjected to the following test.  The two materials were clear PVC (vinyl), ½ inch outer diameter by 3/8 inch inner diameter tube; and an amber colored opaque latex rubber, ¾ inch outer diameter by 3/8 inch inner diameter tube.
Procedure:
For each material, approximately 3 inches tubing was immersed in an open container of LN2 for approximately 60 seconds after the initial rapid boiling subsided.
Then, each sample was removed from the LN2 bath, laid on a wooden bench top, and lightly struck with an eight ounce ball peen hammer.  If the sample did not fracture, the sample was re-struck with a harder strike.

Results:

The sample of clear flexible PVC tubing shattered on the first hammer strike.

The sample of amber latex tubing did not shatter on the first hammer strike.  Or on the second, or the third, or the forth hammer strikes.  The latex sample was re-immersed in the LN2 bath as above, and re-struck with a very sharp blow.  On this last blow, a chunk of latex broke off the end of the tube (part of the fracture occurred along the slit made to remove the latex tube sample from the cryostat nozzle).  Fracture did not propagate along the length of the latex tubing as it did with the PVC.
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Photograph 1, 
Samples of the Material Fractured during the Hammer Strike Test.
Conclusions:

Admittedly, this test was subjective in that a measured value of each hammer strike was not made.  But, the results, even if based on a subjective evaluation, indicated that cautions against the use of PVC in cold pressure applications are well founded.  The material fails in a brittle manner and the failure propagates along the length of cold material.
The latex tubing, however, absorbed much higher impact energy and did not shatter into multiple pieces, the cracks did not propagate beyond the immediate area of the hammer blow.
Based on these results, the use of clear flexible PVC tubing in LN2 transfer applications should be prohibited.  Use of latex rubber tubing in LN2 transfer applications at tubing internal operating pressures below 15 psig represents little hazard to personnel and should be permitted.

Addendum for Revision 1:

Two additional samples of latex rubber tubing were subjected to the same test procedure as described above.  These two samples are recently procured lengths of latex tubing with inner diameter of 3/8 inch and outer diameter of 5/8 inch.  Note that the color of this latex is more yellow than the amber colored sample initially tested.  Possibly, this is due to the age of the previous sample.  The new material also has a thinner wall (1/8 inch) compared to the previously tested amber sample with the 3/16 inch wall.

Results for the two new samples were similar to the results from the original latex tubing sample.  While these may have fractured at a slightly lower impact that the original sample, when the difference in wall thickness is included, the results are consistent.  Cracks did propagate a few centimeters from the impact location, but ended in material that had been immersed in LN2.
Conclusion for this addendum is that the new samples of Latex tubing are also satisfactory for use as an LN2 transfer line.

