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Abstract

HCFC-22 (chlorodifluoromethane, CHCIF,), one of the major components in various refrigeration, is emitted
mostly from developing countries, as its consumption is not limited until 2013 by the Montreal Protocol. In addition,
HFC-23 (trifluoromethane, CHF;), a by-product in the manufacture of HCFC-22, is also a powerful greenhouse gas.
Here, we discuss the regional emission characteristics of these compounds based on high-frequency in-situ measure-
ments using the “Medusa’ GC-MS system. HCFC-22 and HFC-23 baseline concentrations measured at Gosan (Jgju
Island, Korea) from November 2007 to December 2008 increased by 1.8 ppt/yr and 0.6 ppt/yr, respectively. Pollu-
tion events of these compounds were observed, very frequently (e.g., ~2~ 3times) at Gosan than baseline levels. All
the measurement data were divided into four groups by simultaneously considering the ratio (HFC-23/HCFC-22)
and concentration (HCFC-22) at Trinidad Head (TH, California, USA). The residence time of trajectories were then
analyzed in each of the four groups. The results exhibited the existence of a strong correlation with air mass origin
for each group: 1) Air masses originating from Siberia in the north and from the Pacific in the south had ratios of
0.08~0.12 and concentrations of 196.9~ 254.3 ppt which is highly comparable to background air at TH. 2) Air
masses passing over the Southern China exhibited similar ratios but higher HCFC-22 concentrations. 3) Air masses
passing over the Northern China had ratios of 0.12~0.21. 4) Air masses passing over Korea and/or Japan had ratios
of 0.01~0.08. Our results suggest that the HFC-23/HCFC-22 ratio can be used as a good indicator for the assess-
ment of the pollution with Chinese origin. We also confirmed differencesin air masses traveling over Northern and
Southern China, most likely due to differences in air mass travelling speed over these regions before arriving at
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Gosan. This signature may be treated as one of the critical components in identifying the emission sources from

different parts of China.

Key words : HFC-23 (trifluoromethane), HCFC-22 (chlorodifluoromethane), Air masses, Northeastern Asia
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Fig. 1. Map showing the measurement station at Gosan,
Jeju Island, Korea as star in the inset along with the
locations of Chinese and Korean factories known
to have produced HCFC-22 in 2008 in black dots
for factories that participated in the Clean Develop-
ment Mechanism (CDM) to incinerate HFC-23 co-
produced during HCFC-22 production and in blue
dots for factories that did not participate in CDM.
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Fig. 2. HFC-23 and HCFC-22 mixing ratio with baseline (black) and pollution (gray) data measured from Nov. 2007 to

Dec. 2008 at Gosan station, Korea.
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Fig. 3. Scatter plot between HFC-23 and HCFC-22 for all
data measured from Nov. 2007 to Dec. 2008 at
Gosan station, Korea, which can be divided into
two groups of A and B with typical slopes of 0.145
+0.0053 (A) and 0.001440.0008 (B).
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Fig. 4. Scatter plot of HCFC-22 versus the HFC-23/HCFC-22 ratios which were divided into four groups by comparing
their HFC-23/HCFC-22 ratio and HCFC-22 concentration with those observed at Trinidad Head, California, with
group 1 showing background conditions, group 2 and 3 distinguished by different travelling speed of air mass
over China and group 4 originating from Japan/Korea were less HFC-23 is released from HCFC-22 production.
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Fig. 5. Residence time of all trajectories for the four groups shown in Fig. 4, with higher residence time being equivalent

to more air masses having passed over this region.
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