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RESISTANCE OF PROTECTIVE CLOTHING MATERIALS TO PERMEATION 

 BY LIQUIDS OR GASES 

(ASTM F739) 

 

SUMMARY: 

 

Chemical Challenge Average Normalized 

Breakthrough Time (min.) 

Average Steady State  

Permeation Rate (g./cm2) 

48% Hydrofluoric acid 51 1.45 

 

 

DEFINITIONS: 

 

Breakthrough Time:  The time elapsed between initial contact of the test chemical with the outside surface of a 

protective clothing material and the time at which the chemical is detected at the inside surface of the material by 

means of the chosen analytical technique. 

 

Normalized Breakthrough Time:  Time at which chemical permeation reaches 0.25 g./cm2 for closed loop tests. 

 

Permeation:  Process by which a chemical moves through a protective clothing material on a molecular level. 

 

Steady-State Permeation:  The constant rate of permeation that occurs after breakthrough when all forces affecting 

permeation have reached equilibrium. 
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TEST PROCEDURES: 

 

Challenge Chemical:  Hydrofluoric Acid Collection System:  Closed 

CAS No. 7664-39-3 Chemical Contact Type:  Continuous 

 Collection Medium:  Distilled water 

Chemical State:  Liquid Collection Flow Rate:  100 mL./min. 

Concentration: 48%  Specimen Area Exposed:  19.1 cm2 

Minimum Detection Rate:  0.11 g./cm2 Analytical Method:  pH measurement 

Sample Type:  Fabric Sampling Frequency:  1 minute 

Sample Condition:  New Post Test Conditions:  Discoloration 

Temperature, Nominal:  22oC Temperature Range:  22-25oC 

 

TEST RESULTS: 

 

 Specimen 1 Specimen 2 Specimen 3 Average 

Breakthrough Time (min.) 27 33 35 32 

Breakthrough Rate (g./cm2) 0.11 0.11 0.11 0.11 

Normalized Breakthrough Time (min.) 34 51 67 51 

Steady State Permeation Rate (g./cm2) 0.77 1.76 1.81 1.45 

Thickness (in.) 0.0174 0.0174 0.0176 0.0175 

Weight Per Area (g./m2) 390.7 393.8 395.5 393.3 
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