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QA/QC of Measurement Method for Observation VOC Flux in the Tree
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Biogenic volatile organic compounds (BVOC) are emitted from various plant species into atmospheric envi-
ronment and playing an important role in the formation of photochemical oxidant. We established the enclosure
chamber system for measuring BVOC flux in the field. In order to get the quality assurance and quality control
data for the enclosure chamber system, some of VOC were tested by PTR-MS (Proton Transfer Reaction Mass
Spectrometer). The enclosure chamber system was successfully evaluated in the field. Especially, PTR-MS
allows real-time measurements of VOCs in the air with a high sensitivity and fast response time. The response
factors and precisions were estimated and the time to reach equilibrium concentration in the chamber was
examined. The measured response factor of VOCs was in the range of 2.40~18.31 and the elapsed time in the
chamber was examined after approximately 70 min. The recovery of chamber system was higher than 80%.
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2.2. PTR-MS (Proton Transfer Reaction Mass
Spectrometer)
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(a) Schematic of blank test system
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(b) Schematic of enclosure chamber blank test system

Fig. 1. Schematic of blank test system.
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Table 1. PTR-MS conditions for VOC analysis

PTR-MS IONICON, Austria
Drift 2.08
Detect 1.3E?
PC(mbar) 410
U SO (V) 80
Uus 110
U Drift (V) 607
U QL (V) 50.0
U NC (V) 6.0
Source (mA) 3.0
H,0* 5.0
Temperature chamber (°C) 60
Temperature inlet (°C) 60

A AFRA71E AX FFEA Dk PTRMS
o] ¥4 =4S Table 12+ 7t}
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Fig. 2. BVOC sampling for determination in emission
rate.
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Table 2. Measured values of the Response Factor and
Precision using the PTR-MS

RF (Response . .
VOC Factor) Precision (%)
Isoprene 5.52 4.5
Methylvinylketone
(MVK) 15.57 5.3
Methyl Ethyl Ketone
(MEK) 17.81 5.2
Benzene 9.46 44
Toluene 10.09 4.7
Xylene 18.31 4.8
Monoterpene 2.40 4.6
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Fig. 3. The results of PTR-MS calibration.
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Fig. 4. VOC concentration for system and enclosure chamber blank using the PTR-MS.
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Fig. 6. Comparison of equilibrium time for isoprene and monoterpene in chamber
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Table 3. Recovery test of enclosure chamber system using PTR-MS

Isoprene MVK MEK Benzene Toluene Xylene Monoterpene
Inlet (ppb) 11.18 9.71 9.51 9.50 9.16 8.94 8.64
Outlet (ppb) 9.59 8.22 8.42 7.82 7.87 7.44 8.35
Recovery (%) 85.8 84.6 88.5 82.3 85.9 83.3 96.6
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