S8k BA1818) %] Al16d (H2E) 71~76, 2013
J. of the Korean Society for Environmental Analysis

OIFIML - 7! - 2FH! - 2H|1 - TAH
Sy get seke AT, Lls s #4350

Study on the Sampling Bag Stability for
the Substances Requiring Preparation for Accidents
-Focusing on Acrolein and Propylene Oxide-

Jinseon Lee!, Kijoon Kim', Junheon Yoon!, Kyunghee Choi!, and Seokyeon Cho?

[Center for Chemical Safety Management, National Institute of Environmental Research,
Environmental Research Complex, Incheon 404-708, Korea
Department of Environmental Engineering, Inha University, 100 Inha-ro, Nam-gu, Incheon 402-751, Korea

Received April 25, 2013/Revised May 3, 2013/Accepted June 14, 2013

To help a safer control of toxic chemicals, this study was conducted to investigate the storage stability of
acrolein (ACR) and propylene oxide (PO), both of which are highly inflammable and volatile in Tedlar bags
for gaseous chemical sampling. Their storage stability was analyzed considering storage temperatures (2 and
25), chemical concentrations (low conc. ppm and high conc. ppm) and storage times (0, 48, 96, and 144 hr).
The bags were also divided into two groups and compared against each other for stability: one group contained
a single type of chemical and the other included a mixture of chemicals. As a result, the two chemicals were
found to have a low storage stability based on chemical reactivity and storage time. While PO showed sta-
tistical significance in terms of concentration and mixing type, ACR presented statistical significance in tem-
perature in the bag with a single type of chemical substance.

Key words: Tedlar bag, Storage stability, GC/MS, Substances requiring preparation for accidents, Acrolein,

Propylene oxide
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S8t AlOHIEE 69F 5 o] =4l s WA
¥ 3] (National Fire Protection Association, NFPA)<2]
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A2l ol=Ed|% (acrolein, ACR)z}F AFs}Z 2 (propy-
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Table 1. Physical and chemical properties of target com-

pounds
Chemicals ACR PO
Molecular formula C;H,0 C;H:O
Molecular weight 56.06 58.08
Boiling point (°C) 52.5 34.23
Vapor pressure
(mmHg,25) 274 538
NFPA code 4, 3, 3 3, 4, 2
0
Structure //—< H,e —<
H,C H

Table 2. Analytical standard materials

Chemicals Purity Manufacturer
ACR 99% SIGMA-ALDRICH
PO 99.7% SIGMA-ALDRICH
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Table 3. Analytical parameters of GC/MS

Parameters Conditions
Column DB-5M3
(30 m x 0.25 mmx0.25 mm)

He (1.2 mL/min)
Split ratio (10:1), 100 injection

Carrier gas
Injection mode
Temperature information

Inlet temperature 230°C
Detector temperature 230°C
Oven temperature Rate Temp. Time
(°C/min) °C) (min)
40 6
10 160 0

w

1. Azl et AME 2EY
Stz A (POl thet Moflre] BESS ATl

>,

Preservation rates of PO (Ct/Co)

—B—lower conc. (Single)
—&—higher conc. (Single)
06 - ——lower conc. (Mixture)
—@— higher conc. (Mixture)

05 T T T T T
0 24 48 72 96 120 144

Elapsed time (hr)
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Fig. 1. Preservation rate for PO at 2°C (left) and 2°C (right).
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Fig. 2. Preservation rate fot ACR at 2°C (left) and 25°C (right).
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C/Co=e™

2@
C; : Concentration of the target compounds at time t
C,: Initial concentration of the target compounds
k : The first-order rate coefficient

POdl thet ARAIGE= Ha 0.948(0.870~0.992)°13]
3, ACRe| AAAIGE Hat 0.932(0.787~0.986)Z H]
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44 72 P02 7% Hat 0.0019(0.0011~0.0027)°14
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Table 4. Correlationof determination and rate constant k for PO

Mixing type Conc. (ppm) RAC 25°C

k (hrh) 2 k (hrh) 2
Single chemical 12.9 0.0018 0.992 0.0017 0.968
51.1 0.0011 0.870 0.0011 0.909
Mixture chemical 144 0.0024 0.897 0.0027 0.977
64.2 0.0023 0.985 0.0023 0.985

Table 5. Correlation of determination and rate constant k for ACR
0, 0O

Mixing type Conc. (ppm) ) RAC = ) 25°¢ =
Single chemical 15.8 0.0039 0.904 0.0038 0.928
61.2 0.0049 0.986 0.0041 0.986
Mixture chemical 14.3 0.0036 0.787 0.0045 0.919
54.5 0.0048 0.968 0.0049 0.979
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Table 6. The p-values of T-test for temperature, concentration and mixture

Concentration (p-value)

Tempeature (p-value)

Mixing type (p-value)

0,
Type PO ACR PO ACR Temp. () PO ACR
Single 0.0006 0.7041 05686 0.0243 2 0.00002 02119
Mixture 0.0043 0.8168 0.3419 0.7655 25 0.00007 0.0018

Table 7. Storage stability comparison between single chemical bags and mixture chemical bags after 48 hr

2°C, low conc. ppm

2°C, high conc. ppm

25°C, lTow conc. ppm  25°C, high conc. ppm

Chemicals Single mixture Single mixture Single mixture Single mixture
bag (%) bag (%) bag (%) bag (%) bag (%) bag (%) bag (%) bag (%)
PO 71.02 64.74 73.09 70.23 73.48 68.78 82.18 71.48
ACR 97.81 81.07 95.74 93.31 97.91 86.72 93.21 94.85
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