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Comparison for Loss Rate of Low Concentration Nitrous Oxide in Tedlar Bag and
Aluminium-Polyester Bag
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Environmental Technology Division, Korea Testing Laboratory, Korea

ABSTRACT

The emission quantity of nitrous oxide is second largest among non-CO, greenhouse gas in Korea. In this study,

we investigated loss rate of nitrous oxide which was filled in PVF and AI-PE bag as time goes on. Concentrations
of tested samples were about 25 ppmv, 50 ppmv, 75 ppmv prepared by standard reference gas. In case of all
experiments, loss rate of PVF bag was higher than AI-PE bag. After 18 days, loss rate of PVF bag was from 29.7%
to 38.6% while AI-PE bag was from 21.7% to 23.7%. Especially the differential growed bigger when initial concentration
of N;O in PVF bag was lower. And we also studied the effect of cock opening/closing procedures on loss rate.
Prepared samples in experimental group were analyzed several times for 20 days and samples in control group
were analysed only 1 time after 20 days. The experimental results showed that cock opening/closing procedures

appeared to have little impact on loss rate.
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Table 1. Specification of standard reference materials

Concentration of N,O Unit Manufacturer
SRM 1 25.6
SRM 2 50.3 ppmv  Rigas, Korea
SRM 3 75.9
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Table 2. Experimental conditions for evaluating loss rate of N,O in PVF/AI-PE bag

Concentration of N,O SRM Test 1 Test 2 Test 3
(ppmv) PVF AL-PE AL-PE AL-PE -
1 time, everyday,
25.6 . .
. 1 time, . before and after analysis
3 times, every 24 hr, several davs 1 time,
50.3 18 days \; 0 daysy ’ after 20 day -
75.9

S vl IR BEMS AR B2 VIR
ok e u]- AR A2 S HZ7](Gas chromatography electron cap-
ture detector; GC-ECD)E ©|-8-8}5t). 40 AMS-E AP
HayeSep Q80/100(Packed column)2 ARE-51 1L, A|RFUTF
<= I mL, Rl Jee 24x(99.999%)5 AR-sHA o,
QBOevL 50T SeHEg BASLCh Table 30 ApA|gH
EAzAL Ueroleh. A8z mE N0 AATAE
At AlRe] RSN 2575 ppmv)E EHHEE S
A AHE AAsIlon], MER N0 BE7} 102 ppmy 2

Table 3. Operation conditions of GC/ECD for N,O ana-

lysis
Instrument Maker Bruker corporation
specification Model 450-GC

Stream selector +

Injection Injector type sample loop
system
Sample loop size 1 mL
Detector type ECD
Detector
Detector temperature 250C
Column HayeSep Q 80/100
O .
ven 50T (Isothermal mode)
temperature
Nitrogen (N3)
Carrier gas Purity 99.999% (N5)
Flow rate 30 mL/min
Nitrogen (N3)
Mak .
axe up Purity 99.999% (N5)
gas
Flow rate 10 mL/min
Valve

purging time 0.5 min
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Fig. 1. Calibration curve of N,O SRM by linear fitting.
Table 4. Precision of GC-ECD for N,O analysis
: Peak area (WV - min)
Concentration of Ave. D, % RSD
SRM (ppmv) Run 1 Run 2 Run 3 Run 4 Run 5 Run 6 Run 7
10.2 3,504.3 3,480.1 3,493.3 3,470.3 3,456.3 3,456.7 3,441.1 3,471.7 22362 0.644
25.6 7,692.3 7,682.5 7,649.0 7,649.1 7,645.3 7,590.1 75715  7,640.0 44.564 0.583
50.3 14,4472 14,4102 143523 14,3044 14,2832 14,2025 14,186.0 143123 98573 0.689
75.9 21,5259 21,5312 21,4035 21,2412 21,236.6 21,186.7 21,0855 21,3158 173.096 0.812
99.8 27,9246 27,842.6 27,828.1 27,5679 27,572.8 27,3494 27,2603 27,620.8 255.989 0.927

) Alole] xpolE FHTE At 2 XK Relative error, RE)S 3
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Table 5. Accuracy of GC-ECD for N,O analysis
Concentration of SRM (ppmv) Run1 Run2 Run3 Run4 RunS5 Run6 Run 7 Avg. SD. %RSD.
Analytic result (ppmv)  10.20 10.11 10.16 10.07 10.02 10.02 9.97 10.08 0.082 0.812
102 % RE 0.02 0.89 0.42 1.24 1.75 1.73 2.29 1.19 - -
Analytic result (ppmv)  25.53 25.50 25.37 25.37 25.36 25.16 25.09 2534  0.163 0.644
20 % RE 0.26 0.40 0.88 0.88 0.94 1.72 1.99 1.01 - -
Analytic result (ppmv)  50.27 50.13 49.92 49.74 49.67 49.37 49.31 49.77  0.361 0.725
03 % RE 0.07 0.34 0.76 1.11 1.26 1.85 1.97 1.05 - -
Analytic result (ppmv)  76.19 76.21 75.74 75.14 75.13 74.94 74.57 7542  0.634 0.840
79 % RE 0.38 0.40 0.21 1.00 1.02 1.26 1.75 0.86 - -
Analytic result (ppmv)  99.62 99.32 99.26 98.31 98.33 97.51 97.18 98.50  0.937 0.952
8 % RE 0.18 0.48 0.54 1.49 1.47 2.29 2.62 1.30 - -
A PZH(MDL) 2 Uehl zlo2 gojshget
ZHZKSD) x 3.143 = 0.257 ppmv Fig. 55-¥ Fig. 704 & &= Q150], SRM 3 £7 2= Al-

AEFHA|(LOQ) = ¥=HAKSD) x 10 = 0.819 ppmv
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Table 6. Experimental results of N.O analysis (unit: ppmv)

PVF bag Al-PE bag Sensitivity check

SRM 1 SRM 2 SRM 3 SRM 1 SRM 2 SRM 3 Before After

+1 day 259 50.4 71.3 26.6 51.0 77.2 25.1 26.3

+2 days 25.4 49.9 75.9 26.3 50.7 77.0 26.9 26.1

+3 days 24.9 49.0 75.0 26.1 50.2 76.0 25.6 26.1

+4 days 24.9 49.2 75.1 26.1 50.7 76.5 25.8 26.5

+5 days 23.6 46.6 71.2 249 48.2 72.6 253 25.2

+6 days 223 444 68.0 239 46.3 69.8 244 24.7

+7 days 222 44.6 68.1 24.1 46.5 70.2 259 24.8

+8 days 21.5 42.8 65.8 23.6 45.7 69.4 24.8 244

+9 days 20.9 41.8 63.9 229 443 66.5 24.5 242

+10 days 19.8 40.7 63.3 22.7 44.6 67.2 253 253

+11 days 19.5 40.0 62.3 224 44.1 66.2 25.6 252

+12 days 19.0 39.2 61.7 22.5 443 66.7 26.3 25.8

+13 days 18.5 383 60.3 22.0 434 65.2 25.8 25.7

+14 days 18.1 37.7 60.0 22.1 433 65.7 259 26.6

+15 days 17.9 37.4 59.3 21.7 42.8 64.7 25.6 26.0

+16 days 18.1 37.9 59.5 223 43.9 66.7 26.5 274

+17 days 17.7 36.8 59.0 21.9 43.0 65.4 26.7 26.0

+18 days 15.9 339 54.3 20.3 39.9 60.1 25.1 25.6
&ol o & Zlor BuEgl=t, ol & A7 Sofl gelE AlRAFMo] B AR sEe fadithe AR gl
25~75 ppmv 0] N,O Al2o]| tigh Anel= Ate= 2 & 4= glou, o]zlo] Hakt Blofl A FAE AA] =
Tlolch. PVF W ALPE Wjof] By N,0O| §A&S AR & ok ofll gfael] oJ3t A0XE B A2 4 gick. PVF
Ht & OF 3~4 A= F AO|E HolA| §iARE o]0 ulo]E ALPE Wo|E HE AIRE AT wjollvt du Bt
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AolaiA}l s 22 SR SRR, AR 2oy B AvlEo] AAR AR fA T oFgT)o] gt 34 &
U2 T& SE9] Lste] AHet AlRAF TS At of gt JaIA|, thed] T2 WHEA of g IPgola]
= o] Fad o= gehech As A0S B9laly] $Jal 3711 SRME 77} 2749
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5.0 T T
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Elapsed time (days)

PVF-SRM 1

---- AL-PE-SRM 1
Fig. 2. Comparisons of PVF and AI-PE bag by SRM 1
analysis.
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Fig. 3. Comparisons of PVF and AI-PE bag by SRM 2
analysis.
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SRM 1
40.0

35.0 A PVF

30.0 w2 Al-PE

P +-... Differential

20.0

Loss Rate (%)

15.0
10.0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

o

Elapsed time (days)

Fig. 5. Comparisons of loss rate between PVF and AI-PE bag by SRM 1.
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Fig. 6. Comparisons of loss rate between PVF and AI-PE bag by SRM 2.
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Fig. 7. Comparisons of loss rate between PVF and AI-PE bag by SRM 3.
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Table 7. Effect of opening/closing cock for gas analysis
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SRM 1 SRM 2 SRM 3 Used sampling bag Unit
+1 day 25.95 49.95 75.53
+2 days 25.49 48.74 73.24
+5 days 23.26 44.16 67.69
+6 days 23.01 43.07 64.41
+9 days 22.30 41.20 63.41 AI-PE bag only ppmv
+14 days 20.61 37.58 58.61
+19 days 17.91 31.84 50.84
+20 days 19.03 33.52 54.03
+20 days (Control group) 19.18 35.63 52.36
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