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| often hear customers ask:

« How long can I store my
samples in your canisters?

« What is the difference
between coated and un-
coated canisters?

« What is the difference
between your coated
canister and other vendor’s
coated canisters?
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EPA Method TO-15, 1999

- Page 1:

— “Fortunately, under
conditions of normal usage
for sampling ambient air,
most VOCs can be
recovered from canisters
near their original
concentrations after
storage times of up to
thirty days”.

Compendium of Methods
for the Determination of
Toxic Organic Compounds
in Ambient Air

Second Edition

Compendium Method TO-15

Determination Of Volatile Organic
Compounds (VOCs) In Air Collected In
Specially-Prepared Canisters And
Analyzed By Gas Chromatography/
Mass Spectrometry (GC/MS)

. Environmental Protection
Cincinnati, OH 45268
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Evidence for silicon-lined
canisters:

Holdren, M.W.; Skarpness, B.O.;
Strauss, W.].; Keigley, G.W.
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Canisters, Unpublished Final Report.
1994.

Ochiai, N.; Tsuji, A.; Nakamura, N.;
Daishima, S.; Cardin, D.B. Stabilities of
58 volatile organic compounds in fused-
silica-lined and SUMMA polished
canisters under various humidified
conditions. ] Environ Monit, 2002. 4(6):
p. 879-89.
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Hsieh, C.C.; Horng, S.H.; Liao, P.N. ST
Stability of Trace-Level Volatile Organic

Compounds Stored in Canisters and

Tedlar Bags. Aerosol and Air Quality

Research, 2003. 3(1): p. 17-28.
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Study 1

Recall? Objective:

+ What is the difference . Compare 2 commercially
between your coated available silicon-lined

S,Zﬂij;?rsac%gt%tdher canisters over a 30 day
period.

canisters?

 How long can I store
my samples in your
canisters?
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Study 1: Silicon-lined
« 6 Restek SilcoCans w/ Coated Valves

« 6 Competitor A w/ Coated Valves

« All 12 canisters spiked at the same time
with 5.00 ppbv TO-15 66 component mix.

« All 12 canister analyzed on days O, 1, 2, 3,
/7, 14, 21 and 30, post spiking.
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All 12 canisters filled with 0 and
93% RH nitrogen at 30 psig.
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Recovery and Stabllity

Recovery (Y )=Measured Value/Spiked Value
X100

Stability (% )=|Day 0 Recovery —Day 30
Recoveryl /PDay 0 Recovery X100

Compounds may be recovered well, but not stable
and vice versa.

TO-15 criteria of -+£30% adopted.
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0% RH) Results

5.00 ppbv @ 30 psig w/ 0%RH
Day 0 Day 30 %Change %Recovery Day 30
Comound Restek Competitor A | Restek  Competitor A | Restek  C itor A | Restek G oraY| R
Propylene 58 58 46 49 21 17 93 97 0.13
Dichlorodifluoromethane (F 12) 57 57 43 45 25 21 86 920 0.11
Chloromethane 6.1 6.1 49 52 19 15 929 104 0.08
1,2-Dichlorotetrafluoroethane (F 114) 59 59 4.4 4.7 25 21 88 94 0.06
Vinyl Chloride 6.0 6.0 48 5.0 21 17 95 100 0.15
1,3-Butadiene 59 59 4.9 53 16 10 99 106 0.05
Bromomethane 58 59 47 5.1 19 14 95 102 0.09
Chloroethane 6.3 6.4 5.1 55 19 14 102 110 0.10
Ethanol 47 57 56 54 18 6 111 108 0.88
Trichlorofluoromethane (F 11) 7.4 7.5 54 6.0 28 20 108 119 0.10
Acrolein 6.6 71 54 6.0 18 16 107 121 0.01
Acetone 46 54 6.0 6.0 30 1" 120 119 0.98
Acetonitrile 59 6.1 6.5 6.5 11 6 130 130 0.97
Isopropyl Alcohol 5.2 6.7 5.6 6.2 7 7 112 124 0.16
1,1-Dichloroethene 5.8 5.9 49 5.2 17 12 97 104 0.1
1,1,2-Trichlorotrifluoroethane (F 113) 56 5.6 45 4.8 19 14 91 97 0.11
Methylene Chloride 6.1 6.1 6.1 6.3 0 3 122 126 0.83
Carbon Disulfide 6.1 6.1 5.0 53 18 14 101 106 0.10
trans-1,2-Dichloroethene 6.2 6.2 5.0 53 19 15 100 106 0.13
Methyl Tert-Butyl Ether (MTBE) 52 6.1 47 53 9 13 95 106 0.08
1,1-Dichloroethane 57 59 4.4 47 24 20 88 93 0.11
Vinyl Acetate 58 6.4 4.8 54 18 15 96 108 0.01
2-Butanone (MEK) 45 54 41 46 7 14 83 92 0.12
Hexane 6.2 6.4 6.3 6.7 2 5 126 134 0.64
cis-1,2-Dichloroethene 59 6.1 46 49 21 19 93 99 0.13
Ethyl Acetate 4.5 54 43 4.7 6 13 85 95 0.03
Chloroform 6.1 6.1 46 49 24 21 92 97 0.13
Tetrahydrofuran 48 57 4.5 4.9 7 14 90 97 0.11
1,1,1-Trichloroethane 59 6.0 47 5.0 22 17 93 99 0.14
1,2-Dichloroethane 6.5 6.6 5.0 51 23 22 100 102 0.63
Benzene 6.1 6.2 46 48 25 22 91 97 0.16
Carbon Tetrachloride 54 54 4.3 4.7 20 14 87 93 0.05
Cyclohexane 6.1 6.3 49 52 20 17 98 103 017
Heptane 5.9 6.1 47 5.1 20 17 95 102 0.1
Trichloroethylene 6.3 6.3 49 5.1 23 19 97 102 0.34
1,2-Dichloropropane 6.3 6.5 4.6 5.0 27 24 93 99 0.15
Methyl methacrylate 47 54 41 42 13 22 82 85 0.39
1,4-Dioxane 3.0 54 25 34 15 38 51 68 0.09
Bromodichloromethane 6.6 6.8 49 53 26 22 98 106 0.12
4-Methyl-2-Pentanone (MIBK) 35 52 36 4.4 3 15 72 89 0.04
cis-1,3-Dichloropropene 6.0 6.1 46 49 23 19 93 99 0.12
trans-1,3-Dichloropropene 6.1 6.2 47 4.9 22 21 95 98 0.40
Toluene 6.1 6.1 52 5.1 15 17 104 102 0.65
1,1,2-Trichloroethane 6.1 6.1 4.8 5.0 22 19 96 100 0.36
2-Hexanone (MBK) 341 47 34 38 11 18 69 7 0.88
Dibromochloromethane 6.0 6.1 48 5.1 20 15 97 103 0.18
Tetrachloroethene 49 49 44 46 9 5 88 93 0.27
1,2-Dibromoethane 58 59 44 46 24 22 89 92 0.37
Chlorobenzene 6.2 6.3 5.0 5.1 20 19 99 102 045
Ethylbenzene 59 6.2 48 5.0 18 20 96 100 0.28
m-Xylene 59 6.3 49 5.0 17 20 97 100 0.30
p-Xylene 5.9 6.3 4.9 5.0 17 20 97 100 0.30
Styrene 58 6.1 4.4 45 24 26 88 90 043
o-Xylene 59 6.3 49 5.0 18 20 97 101 0.26
Bromoform 5.8 6.1 5.1 54 12 1 101 107 0.13
1,1,2,2-Tetrachloroethane 6.4 6.7 4.9 51 23 24 98 102 0.27
4-Ethyltoluene 56 6.2 45 46 19 25 90 92 049
1,3,5-Trimethylbenzene 55 6.2 45 47 18 24 90 95 0.21
1,2,4-Trimethylbenzene 56 6.3 45 4.8 19 25 91 95 025
1,3-Dichlorobenzene 55 56 4.8 47 13 16 95 94 0.68
Benzyl Chloride 6.9 77 5.1 5.6 25 28 102 111 0.49
1,4-Dichlorobenzene 55 56 4.8 46 13 17 96 93 027
1,2-Dichlorobenzene 57 59 5.0 5.0 13 16 99 100 0.84
1,2,4-Trichlorobenzene 73 75 6.9 6.8 5 10 139 136 0.31
Naphthalene 8.0 101 6.4 58 21 42 127 116 043
Hexachlorobutadiene 6.4 6.9 5.8 6.3 9 8 117 127 0.05
Average 58 6.2 29 54 17 17 97 102
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Dry (0% RH) Results

5.00 ppbv @ 30 psig w/ 0% RH
oo Day 0 Day 30 % Change % Recovery Day 30 o -vab
Restek Competitor A|Restek Competitor A|Restek Competitor A|Restek Competitor
Trichlorofluoromethane 7.4 7.5 5.4 6.0 28 20 108 119 0.10
Acrolein 6.6 71 5.4 6.0 18 16 107 121 0.01
Isopropyl Alcohol 5.2 6.7 5.6 6.2 7 7 112 124 0.16
1,2-Dichloroethane 6.5 6.6 5.0 5.1 23 22 100 102 0.63
1,2-Dichloropropane 6.3 6.5 4.6 5.0 27 24 93 99 0.15
1,4-Dioxane 3.0 5.4 2.5 3.4 15 38 51 68 0.09
Bromodichloromethane 6.6 6.8 4.9 5.3 26 22 98 106 0.12
1,1,2,2-Tetrachloroethane 6.4 6.7 4.9 5.1 23 24 98 102 0.27
Benzyl Chloride 6.9 7.7 5.1 5.6 25 28 102 111 0.49
1,2,4-Trichlorobenzene 7.3 7.5 6.9 6.8 5 10 139 136 0.31
5.0 10.1 b.4 5.8 21 42 Y 18 0.43
§ Average 5.8 6.2 4.9 5.1 18 17 97 102
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Calibration

« Most VOCs exhibited a 24 to 48 hr
concentration/equilibration blip.

« Recovery was based on calculations
from an aged (7 day), 50% RH
standard.

— Therefore the reactions had already
taken place in the standard, which had
not already taken place in the samples.
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Dry Conclusions

« No statistically significant difference
between manufacturers.

e Most VOCs were recovered well and
deemed stable.

« Any “instabilities” appear to be attributed
to calibration standards/techniques.

— Be cognizant of the “24 hr blip.”
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Dry Conclusions

 Silicon-lined canister do not require a
minimum amount of water vapor,
which has been previously
demonstrated.

— However, this has little to no practical
application.

—Why? Because we are talking about a
minimum RH requirement of ~10% or
greater.
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Humid (93% RH) Results

5.00 ppbv @ 30 psig w/ 93% RH
Day 0 Day 30 % Change % Recovery Day 30
Compound‘ Restek Competitor A|Restek Competitor A|Restek Competitor A|R value
Acrolein 3.4 3.7 0.1 1.2 97 68 2 24 0.006_J
Acetone 3.7 3.9 4.8 4.4 31 14 9/ 86 0.392
Isopropyl Alcohol* 3.3 3.5 3.3 3.9 0 12 66 78 0.381
Vinyl Acetate 4.7 3.7 4.3 4.9 9 33 87 98 0.229
Dibromochloromethane | 7.0 7.7 4.0 3.9 42 50 81 78 0.887
Bromoform 18.9 28.6 4.5 4.3 76 85 89 86 0.438
Benzyl Chloride 12.8 11.4 8.0 8.4 38 26 159 168 0.634
1,2,4—Trich|orobenzene* 6.6 5.6 5.6 52 15 7 113 104 0.088
Naphthalene* 7.3 6.2 5.3 4.6 28 25 105 93 0.076
Hexac i -0 Y 0.7 0.7 o D et 23 [ 0.376
Average 5.0 4.8 4.3 4.5 12 8 87 89 §
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Dissolution in condensed water due to high RH and
pressure.
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Humid Conclusions

« Only statistically significant difference between
manufacturers was for acrolein on day 30.

— 2 VS. 24% recovery. So you're in trouble regardless.

« Most VOCs were recovered well and deemed
stable.

Do not pressurize samples in humid conditions.
— This is not a new conclusion.
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Study 1 Conclusions

 No real difference between silicon-
lined canister types, even when
exposed to extreme RH conditions.

« Calibration techniques/standards
appear to be the most significant
factor for generating quality data.

P
RESTEK Innovative Chromatography Products  www.restek.com

LEARNING NETWORK



Study 1 Criticisms

5 ppbv concentrations.

 Fill gas was N,, not air.
— S0 less oxidative potential.

* Pressure was relatively high.
— 30 psig for a sample is not typical.
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Study 2: Vacuum vs. Pressure

6 Restek SilcoCans w/ Coated Valves
« 6 Competitor A w/ Coated Valves
« 6 Electropolished Canisters

e 4 Rasmussen SUMMA Canisters
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Study 2: Vacuum vs. Pressure

1.00 ppbv 122 component mix.

« Half the canisters at 5.00” Hg and the other
half at 5.00 psig.

« All canisters filled with 50% RH UHP air.
— Ochiai et al. found 50% RH to be optimum.

— Future sub-parts of this study will include 0 and
93% RH.

« All canisters analyzed on days 2/3, 8/9, 16/17,
and 24/25 post spiking.
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Ethylene to
Hexachlorobutadiene
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Study 2: Conclusions

« Too early to tell...

 Still processing the data...
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Overall Conclusions

« “Fortunately, under conditions of normal
and extreme usage for sampling ambient
air, most VOCs can be recovered from
canisters near their original concentrations
after storage times of up to thirty days”.
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