J. Korean Soc. Environ. Eng., 38(10), 535~542, 2016
Original Paper
http://dx.doi.org/10.4491/KSEE.2016.38.10.535
ISSN 1225-5025, e-ISSN 2383-7810

=9 oO|gI =

OREIR| O] OIS AR A% Au{o| W= b|met 2{xs}

Comparison and Optimization of Flux Chamber Methods
of Methane Emissions from Landfill Surface Area

HEIS| - 44| - olzlg’

Jin Hee Jeong - Su Ji Kang - Jong Myoung Lim* -

JELE #
Jin-Hong Lee

Fah s $4 3 - +@F AR o
Department of Environmental Engineering, Chungnam National University
*Environmental Radioactivity Assessment Team, Korea Atomic Energy Research Institute

(Received April 28, 2016; Revised July 12, 2016; Accepted August 11, 2016)

Abstract : As one of the most cost-effective methods for surface emission measurements, flux chamber method has been used
worldwide. It can be classified into two types: SFC (with slope method) and DFC (with steady-state method). SFC (static flux
chamber) type needs only simple equipment and is easy to handle. However, the value of flux might vary with SFC method,
because it assumes that the change of concentration in chamber is linear with time. Although more specific equipments are required
for DFC (dynamic flux chamber) method, it can lead to a constant result without any ambiguity. We made a self-designed DFC
using a small and compact kit, which recorded good sample homogeneity (RSD < 5%) and recovery ( >90%). Relative expanded
measurement uncertainty of this improved DFC method was 7.37%, which mainly came from uncontrolled sweep air. The study
shows that the improved DFC method can be used to collect highly reliable emission data from large landfill area.
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Fig. 1. Schematic diagram of dynamic flux chamber in this study.
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Table 1. Analytical condition of gas chromatography for methane

Conditions
Instruments GC-FID : 6890 Series (Agilent)
Gas-tight syringe : Hamilton
Column 80/100 Alumina F1 6 ft x 2 mm, stainless steels
Oven 407 (3 min)
Tempe- | ector 100°C
rature
Detector 250C
Total flow 20.9 mL/min
Carrier gas Helium Gas (99.99%) 20 mL/min
Sample volume 02 mL

Table 2. The result of analytical precision test of gas chromato-

graphy
Cylinder  Standard Experimental value (peak area) RSD
No.  CHigas 1 2 3 Average (%)
017012 2.11 185 18.1 182 183 11
(umol/mol)
016086 99.996 2539 2538 2572 2550 08
(umol/mol)
ES1299 202.7 2354 234 1 28342 2346 03
(umol/mol)
1244
YA0427 132089 134256 132156 132834 09
(%mol/mol)
49913
YA2070 381563 382561 386423 383516 0.7
(%mol/mol)
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Table 3. The results of measurement uncertainty test for improved DFC method
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Expension model

com%giz:talg;gnbol Uncertainty component identification Unit Value Type Standgrd OF Dist RSU
uncertainty (%)
C CH,4 concentration in chamber umol/mol C = Co X fLinearity X frepeataviity X Fambient conc.
Co CH, concentration in chamber umol/mol 5328 A 1.84 9 N 0.35
TLinearity Linearity of CH4 analyzer - 1.0000 B 37x10° 50 N 0.004
TRepeatailty Repeatability of CH4 analyzer - 1.0000 B 79x10° 50 N 0.79
fAmbientconc. Variation of CH4 concentration in ambient air ~ umol/mol 1.0000 A 598x107 3887 R 598
Q Flow rate of sweep gas L/min 5,0000 B 231x102 50 R 231
A Chamber area m’ 01256 A 7.25x10* 50 R 0.07
fRecovery Recovery rate - 09430 A 1.10x10? 10 N 117
Fromogeneity Homogeneity of CO in chamber - 1.0000 A 237x102 10 R 237
T Temperature in the chamber T 275 B 1.59%10™ 50 R 0.58
Feonversion Conversion factor (=16/22 4) - 0.7143 generally negligible
Flux CHs emission flux mg/m’min 146
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