Assessment of Air Quality in the Shuttle and International Space Station (ISS)

Based on Samples Returned by STS-100 at the Conclusion of 6A

The toxicological assessment of air samples returned at the end of the STS-100 (6A) flight to the ISS is reported.  ISS air samples were taken in March and April 2001 from the Service Module, FGB, and U.S. Laboratory using grab sample canisters (GSCs) and/or formaldehyde badges.  An unplanned “first-entry” sample of the MPLM2 (multipurpose logistics module) atmosphere was taken with a GSC, and preflight and end-of-mission samples were obtained from Endeavour using GSCs.  Analytical methods have not changed from earlier reports, and all quality control measures were met for the data presented herein.

The two general criteria used to assess air quality are the total-non-methane-volatile organic hydrocarbons (NMVOCs) and the total T-value (minus the CO2 and formaldehyde contribution).  Because of the Freon 218 (octafluoropropane, OFP) leak, its contribution to the NMVOC is indicated in brackets.  When comparing the NMVOC values with the 25 mg/m3 guideline, the OFP contributions should be subtracted.  Control of atmospheric alcohols is important to the water recovery system engineers, hence total alcohols were also assessed in each sample.  Formaldehyde (methanal) is quantified separately.  These five indices are summarized below:

Sample Location
Date/Type
NMVOCs [OFP]
T Valuea     Alcohols
Methanal






(mg/m3)    (mg/m3)
(units)
      (mg/m3)
(mg/m3)

SM
3/21/01
11
[6]
0.43
2.6
nsb

U.S. Lab
3/21/01
12
[8]
0.33
2.4
ns

FGB
4/9/01
28
[23]
0.44
1.7
ns

SM
4/9/01
33
[22]
0.96
1.9
0.019

Lab
4/9/01
GSC sample had low surrogate recovery
0.024

MPLM 2
4/23/01
14
[1]
1.09
4.9
ns

Shuttle mid-deck
4/19/01(preflt)
0.1
[0]
0.07
0.2
ns

Shuttle mid-deck
4/30/01(EOM)b
22
[17]
0.44
3.5
ns

Acceptable Guideline>>>
<25
[85000]
<1 
<10 
0.05

a Formaldehyde and CO2 not included in T calculation.

bns = not sampled and EOM = end of mission sample

Taken as a whole, these data suggest that air pollutants were controlled to acceptable levels to protect crew health.  The increase in OFP between the March and April samples suggest that OFP was leaking from an ISS system faster than it was being scrubbed from the air.  The concentration of OFP was far below any that would cause a health concern.  To the extent that the samples were representative of each respective vehicle atmosphere, neither Endeavour nor MPLM2 contributed significantly to the alcohol load in the ISS atmosphere.
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