H31E HE1 wos ot Vol. 31, No. 11
2012 4F 11 A ENVIRONMENTAL CHEMISTRY November 2012

ARITHRETFHIE RS (CRDS) EME CH, HIZ N~

WA ywE FAWT B %' ok F x5

(1. PES SRV, L, 100081 ; 2. EFEEFREE e, Ki%, 116023)

 E T CRDS BEIE CH, M E 5K & BRI SE R AL T /KIS HTE 0. 50% —2. 45% ((RFLL,
PLV/V 2R, IR 5 BN B0 RO 1E J7 vk, SR CRDS X KI5 & 80 0. 93% 18 CH, AR AT £ k&,
AR IE G SES AN mEE/NT 2.0 x 10 2 (B, BL vV o, FRD ok ii22 1.8 x 1077, BT K
AR CH, WL R 2 A5 o, A% IE BU B OC 3 CRDS & 45 ik i2 fT Wi 8] A9 CH, 52 I B0 s (KR & B A
0.50% —2.45% ) , 5%k S M (0 3% - JHE B T AR I &% R 58 (GC-FID R 48, F [H]) [A] 3090 4 45 SR A6 L
38. 48% HIEHE 22 /NT 2.0 x 107, VAW TE B 40 A it 45 A IR IR A BIFBR 7K 2050 22 Wi, 7R SCHAF T A A8 1 T 12 3
IS AL T

KER OBREEGIEE, Wk, KIRKIE.

CH, 2R PIRBEUR T CO, YT AR > 4Rk E N ANBHIF LI OO T & T 2 WA
0 ORI AT 28 IR, 2 2010 4F, & BRKAHh CH AR B34 1803.0 x 10 % 88 Tk #E
ATATZ) 700.0 x 10 °HEK T 158% . FKE [ 20 42 90 AR FF4h , Bl gk e 5 10 B HL G R BRA R I bt
AT WG ST UL A IS AR R s T SR AL CH, 78 P A TR & SR LI A 5 0 a2 it
AJRu IR A GC-FID RGN E CH,, B T 2 4F 1) /55 o1 £ 00 0 B0 3, (H 32 28 498 00 00 A 3 R %) ¢
fIRES S U AER Wb BT R T )IZ (6 I 535 63 R 55 ( Cavity Ring-Down Spectroscopy, ik CRDS)
BT, I O RS S i i a4 R I 2R 45, T 2 R R Ao K [l o7 2 A 7202 L R e
2008 4FJiE, T RIS AL CRDS L, % T 5 2 DU BC A KRR R AL BRAE BRI & T % R
Bt T AL BT 7E EIRA RS HE 7 T CRDS ¥ CH, ZEZR LI 245, I T 2009 4EH)#% Aikisf7 " |
5545 GC-FID R GEHEA 7 X UL I8 B g A B H AT HERY CH, 7E L LI £ s

SR, SEFR R & B, /KRB BRI T4 5K R0 ( dilution and pressure broadening effect) 52
CRDS ZM AL E CH, A48 F B w22 & 1 BISASRFH CRDS Fil GC-FID ZR 4 [l A 00 5L HL 56 KA A
CHRERIZIR. Horb  GC RELHC# T AR PF( —75 C)BR/K,CRDS W& CH, HOGICEETT T /KR
PO AN T B R S CC RBRAK BT, Bl AR AL, 28 SRR S N, CRDS &
4t CH, W = {6 5 A1 3] GC-FID F &8 5 (B A9 e 22 Bk > B B 8, AN B A2 RS0 CHL, AR JROUL I 7y Jo 4
EZ}J‘E[%,ZH'

FE R KIERT CRDS RGN CH, B2 I R By ese it | AR HOE R v 8 i UL B8 i , AR SCHE KRR & i
0.50% —2.45% JEFEPIBFEE T CH, R 57K 755 08 f G &R, RN BC HE 563 S K< CH, B0 k£ 7
FIE.

[N i1

SERBE AN E 2. SR FBIRAS [R) e B2 1) CH AR AT /KIS M 5256 bR/ 1 MR IE 1996, 4 x 10 77,
PR 2 W R 1824.0 x 10 ° . A S L FIEa [N A, LT 29. 5 L N BEL R Joe Ab 25 R ik Ak B A 41

2012 451 A 16 HUH.
w B K HSRBL IS TH (41175116 ) 5 [F 5 8 47 5 RiAF 5T & & X (973 ) W H (2010CB950601 ) 5 AL+ 3 [# Pr & 1 30 H
(2011DFA21090) % 8).

w s JHTHEC R A, E-mail; zhoulx@ cams. cma. gov. cn



1134 IR MG A5 K IEX I % 61 R 58 (CRDS) L& CH, 5% ) 1817

BASORA, AT IR 2 R A VR BRI (WMO-GAW ) — AR

* GC- R o CRDS- Hi o KK

1980.0 -13.0
. L
*
£ 1930.0f f . —1.05
5 <
X I3 =
I*!;‘i 1880.0} Q. ! doso &
= i
=
= *
5 1830.0} H0.55
@0‘0
1780.0 ! ! L 10.30
2009-4-1 2009-5-1 2009-5-31 2009-6-30 2009-7-30 2009-8-29

H

1 CRDS Fll GC-FID FEGe[r] 2 W BLHLOCAR I3 R CH, )R BE
Fig.1 The CH, measurements by the CRDS and GC-FID systems at Waliguan Background Station
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Fig.2 Schematic of the setup for experiments of water vapor correction
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Table 1 The concentration of CH, impacted by water vapor
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Fig.5 Linear and quadratic correction of water vapor and CH, (dry)/CH, (wet)



1144 IR MG A5 K IEX I % 61 R 58 (CRDS) L& CH, 5% ) 1819

2.4 ik

B CH, MR JE N 2002. 6 x 10 ~° (FRS 3 AR R S0, i1 8% 05 & A= 2 AR UK A& 80 0. 93% FIBE
AT, HE SR A ER] 2.1 Fi1 2.2 #45, 3RER 666 S5 FaE () CH, IR {E. An1El 6a, 43 B AL MERSIE 5 /2
AR Z IR BN ARG E. B IE 25 55 B R B A e KR 2250 51 1.8 x 10 11,7 x 10 =, 34/
F2.0 x 10 A RFEER PO S TR 3k B I 45 SR 22 AR, FLAA I A KA CH AR TS XN I 4
K MAAEA TE Ty B30 Ry i DR ff o >R PG A A TE 5 2.

WA 6b, i 1212 4K EAE 0.50% —2. 45% P FLH 5l CRDS £ 48 52 I 5008 fif 2k A 1
510k GC-FID RGEXF NI ] N CH, A i 25 R E A7 Ho X, 25 R R 22 (/N T 2.0 x 10 7 58
7 B 1 38.48% ,/NT 5.0 x 10 G R 73.33% . UABHAS IE R AT RAF IS M v #E
7K AR UE LI 2R G 1] ] b | TR) A SRR B v 400 1Y) CRDS R 48 LI 54

= bR 3 ARFME o REEFZIEME - —IKFEIE(E o GC Hzill&(E o CRDS HlJisiE(E

201201 , 198001
o £ 194001
L 2008.0} 5
X X 1900.0 |-
= 2004.0 RSO e S s Ao R iR, = o
b, - o ’ 2 2 18600} 8 s‘ f &
- | EBNEY A4 "
= 200001 = 18200|
o o

1996.0 ' I j 1780.0 ! I !

0 500 1000 1500 2009-4-2 2009-5-2 2009-6-1 2009-7-1 2009-7-31
F 1) /s A

6 RSN L OCAS IR v CH, S0 B8l 1A% IE

Fig.6 Method validation and the correction results of CH, measured at Waliguan Background Station
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The influence of water wapor on the measurement of CH, by CRDS system
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ABSTRACT
The Cavity Ring-Down Spectroscopy ( CRDS) system has been introduced to measure methane (CH,) in
the background area. It has been proved that the concentration of CH, measured by CRDS system was affected
by the water vapor distinctly. In order to ensure the reliability of the observed data. The relationship between
CH, and water vapor measured by CRDS system was studied, and an effective correction method for water
vapor in the rang of 0. 50% —2. 45% (V/V) was established. The method validation showed that the

deviations between the correction results and the theoretical value were less than 1.8 x 10 ~°, which was better

than the goal of background atmospheric measurement. Finally, the correction method was used to deal with
the CH, data measured by the CRDS system at Waliguan Station (the water vapor ranged from 0. 50% to
2.45% , V/V), and compared with the data measured by GC-FID system at the same time. The correction
results showed the less deviation than 2.0 x 10 ™ for 38.48% measured data.

Keywords: cavity ring-down spectroscopy, methane, water vapor correction.





