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Abstract A high-precision dual channel GC systan was setup atMt W aliguan G bbal A mosphere Watch Station, and used tomeasure am ospheric
CH,, CO, N,O and SF, The gaseswere dentified by retention tine on an A gilent 6890N gas chran atograph. The concentrations of CH,, CO, SF were
calculited fran peak height and N, O fron peak area The RSD (Relative Standard Deviaton) of110 repeated injctionswere better than O 04% frCH,
(2000 3x107%), 0.5% BbrCO (192 8x107%), 0.08% brN,0 (320 04x107°) and 1 80% brSF, (5 9% 10" '2). Tomeet the needs of high
precsion n—situ measuremeni one standard gas njection was applied after every three unknovn smpls Results fran test operation showed that the
systan was suitable ©r background am ospheric CH,, CO and SF, measuran ent w ith high precsion, swbility and reliability
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Table 1 The concen trations of standard gases for the sysian testing
CH, co N,0 SF,
Cl 1797 8x 107 ° 109. 7% 107 ° 312.33x 10°° 73%x10°°
c2 1895 8x 107 ° 284 1x107° 321. 98x 10°° 7 1x10°°
C3 2080 8x 10-° 45%. 9% 107° 330 16x 10°° 70x10°°
c4 2188 2x 1077 627. 0x 107 ° 337.92x 10°° 6 9% 10°°
C5 2381 5% 1077 793. 5% 107° 346, 72x 10°° 70x10°°
C6 2482 1% 10°° 946. 7% 107 ° 356. 24x 1077 6 8x 107°
c 2000 3x 10-° 19. 8x10°° 320. 04x 10°° 59x10°°
w 1760 2x 107 ° 129.2% 1077 316. 45% 10°° 32x10°°
T 1687 9x 10-° 127. 0x 10-° 307. 88x 10°° 32x10°°
22 AT , 103 4 kPa
80m, 10mm 1 .
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Fig 1 Schematic diagran of he GC system
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Table 2 Specifications for the GC system
IC / (mls min™ 1) Ic /c /mL
FD 170 Hy 70 295 . o0 1 2m, 1/8 (cn,
CH, /CO Ak 250 60~ 80 5A
ECD 2m, 3/16 (C3),
N,0 /SF, 395 - - » 5 80~ 100 HaySep O
/ (mlt min~ 1) / (mlrmin~ 1) fm in
FD 1. Om, 1/8 ,(C2) 707
CH, /CO 60~ 80 Unbeads 1S 9 9% N . 1800 230 o3
ECD 2m, 3/16 (C4), P5 (5% £ 900 550 o

N,O /SF, 80~ 100 HayeSep Q CH, Ar ) 1800
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Table 3 The SI'DEV of the concentrations calculited fran the areas and heights
STDEV STDEV
A gilent 6890N CH, 16 74 pA 2000 00x 10~ ° 0 63%x10°° 171 40 2000 00x 10~ ° 0 85x 107 °
o L 20 pA 199 91x 10~ ° 0 55%x10°° 2197 199 91x10°° L 78x 107°
N,O0 319 9 Hz 319 50% 107 ° 0 39%10°° 319 77 320 00x 107 ° Q 25% 107 °
SFy 2 64Hz 6 01x 102 Q 10x 10" '2 49 74 3 99x 10”12 Q 17x 1012
H P5890 CH, 2722 40 pA 1771 00x 10~ ° 1L 11x10°° 13317 66 1771 30%x 107° 6 17x 107°
:*  HP5890 CH, 1771 x 10~ % CH, CO P FD ;N,0  SF, Hz
ECD
, H P5890 , 1L 11x10° 6 17x10°,
CH, (RSD) Q 6% Q 35%,
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Fig 3 Frequency of siandard ijections versus STDEV
33 ARG &MEINR CO N,0O SFq (R*) Q 99998
Cl~ C6 , 36 0.99912 0.99990 O 99000 (n= 6 p< Q 0002),
, 216 FID , 1797 8x 107" ~
CH, CO 2482 1x10°°  CH, 109 7x10°~ 946 7 x10°
; ECD . , CO 312 33x10 "~ 356 24x10° N,0 68
, N.O  SFs ( x10°~7.3x10 "  SF
. 2005). 4

. CHy



1 : (H, CO N,0 SF, 57

27 CH, 100 = CO
26 C B
. BF y:210,63x—o.0507 - 80 [~ 1-0.09331-2.2168
& ul (R7=0.99998, P<0.0001, n=6) & (12=0.99912, P<0.0001, n=6)
B il i 60 [
g B &
1 22 | 1 B
2r Boaor
= 211 ik
gL &=
= 20 Z 50k
190 |
18 Lo v by ]y 0 1 L 1 L 1 L 1 |
17 18 19 20 21 22 23 24 25 0 200 400 600 800 1000
r CH, AR (X 107) 124 ~ SF CO B (X 107)
sool- " ro°
7 i 123
i 7600 = 3=0.0013x>+20.1x+427.382 g 122 »=0.67581x%+10.93969x-31.51917
= - (R?=0.9999, P<0.0001, n=6) F g [ (R=0.99,P<0.0002, n6)
1= 7400 - =
& L # 120
& 7200 - 2119 -
= L =2 L
1.8
ff_i 7000 - iﬁ L
L n7
6800 - C
| I | I | L | L | 1 | 116 | L | 1 1 L | L | 1 | 1
310 320 330 340 350 360 6.8 6.9 7.0 71 72 73
NLO AT (< 107) SFe KA (X 10712
4
Fig 4 Responses of he systen to the different standard gases
(Results fran test operaton)
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Fig 5 VaratinsofCH, CO, N,O and SF6mole ratios during test operation period( Black points ndicates the anbient concentrations grey points
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