
Toxic
Space
 
 
One mini
ingress in
purge.  
 
Complete
day SMA
that are li
were as fo

 
The samp
pressure r
due to the
samples f
vehicle; h
normal de
 
Table 1. A
Sample L

SpaceX-2
Guideline
a Non-meth
b Based on
 
Toxicolog
the T-valu
The CO2 a
occurred w
was trime
the Drago
leak into 
mg/m3, in
 
 
 
 
 
 
 
________
Valerie M
NASA To
 
Enclosure

cologica
eX-2 Fir

i-grab sample
nto SpaceX-2 

e data tables o
ACs are enclos

imited due to
ollows: 13C-ac

ple pressure of
range of 13-14
e lower conce
from ISS air, 
however, data
etection limit 

Analytical Sum
ocation 

2 first ingress 
e 
hane volatile or
n 180-d SMAC

gical Evaluat
ue measured a
and Freon 21
with the ISS a

ethylsilanol. P
on vehicle, w
the habitabl

ndicating tha

____________
Meyers, Ph.D.,
oxicologist 

es Table 
Table 

al Asses
rst Ingr

e container (
on March 3,

of all measure
sed. A summa
o low sample
cetone, 96%; 

f the m-GSC 
4 psia, indica
entrations of 
and to the p

a are somewh
of 0.05 mg/m

mmary of ISS
Sample Da

3/3/2013 
 

rganic hydroca
s and calculate
 
tion of ISS A
at first entry m
8 levels meas
atmosphere p

Perfluoro (2-
were previou
le volume. T
at steps take

___________
, DABT  

  

1A: Analytic
2A: T-values

sment o
ress 

(m-GSC) was
, 2013, three 

ed concentrati
ary of the ana
 pressures. R
fluorobenzen

collected at f
ating a problem

Freon 218 (o
presence of p
hat limited by
m3) due to the 

S results 
ate NMVOC

(mg/m3)
19 
<25 

arbons, excludi
ed excluding C

Air Quality: A
met acceptabl
sured in the S
prior to sample
methyl) pen

usly detected
The vapor co
n to mitigate

_____

al concentrati
s correspondin

of ISS A

s collected b
days after la

ions and corr
alytical results
Recoveries of 
ne, 95%; and 

first ingress w
m with sampl
octafluoroprop
perfluoro-2-m
y a higher de
low pressure

Csa 
) 

Freon 
(mg/m
2.9 
--- 

ing Freon 218
O2; parenthese

Although som
le limits and d
pX-2 first ing
e collection. T

ntane vapors
d at levels on
oncentration
e the leak ha

 
 
 

ions of compo
ng to analytic

Air Qua

by crew mem
ate cargo load

responding t-v
s is shown in 

f the 3 surrog
chlorobenzen

was quite low 
le acquisition
pane) and ca

methylpentane
etection limit 
e. 

218 
m3) 

CO2

(mg/
3562
<93

es indicate valu

mewhat limite
does not pose
gress sample 
The primary c
from the he

n SpX-D (13
measured at

ave been larg

 _
 D
 

ounds found 
cal concentrat

ality: 

mbers onboar
ding and a pr

values based 
Table 1. Sha

gate standards
ne, 68%. 

(2.6 psia) rel
n. The sample
arbon dioxide
, a coolant u
(0.170 mg/m

2 
/m3) 

Alco
(mg/

2 11 
300 <5 

ue based on 7-d

d by the low 
e a concern fo
indicate that 
contributor to

eat-exchange
300 mg/m3) t
t SpX-2 first
gely success

____________
Date 

in the first in
tions in Table

rd ISS during
re-launch cle

on 7-day and
ading indicate
s from the m

lative to the ty
e was deemed
e relative to ty
used in the D
m3 compared 

ohols 
/m3) 

T-val
 (unit
0.72 (
<1 

day SMACs 

sample pressu
or crew health
some mixing

o the total T-v
e fluid used b
that indicate
t ingress was
ful.    

___________

gress m-GSC
e 1. 

g first 
an air 

d 180-
es data 

m-GSC 

ypical 
d valid 
ypical 

Dragon 
to the 

lueb 
ts) 
(0.52)

ure, 
h. 
 

value 
by 
ed a 
s 1.5 

_____ 

C 


