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Determination of trace SO, in ambient air by thermal desorption gas chromatography

GAO Xuhui', GUO Feng”, TAO Ya’nan®, JI Xuemei', JIN Jianhui', LI Yu'

(1. Shaanxi Institute of Metrology Science ,Xi'an 710100, China ;2. Shaanxi Environmental Monitoring
Center Station ,Xi'an 710054 , China)
Abstract ; Trace sulfur dioxide in ambient air was adsorbed and enriched by thermal desorption gas
chromatography. The sample passed through a thermal desorption tube filled with Tenax TA at a flow
rate of 200 mL/min for 10 minutes. After desorption at 300 °C , the sample was sent to the gas chroma-
tograph and detected by flame photometric detector. The standard curve was established with sulfur di-
oxide standard gas in nitrogen for quantitative analysis. The results showed that the linear range of
sulfur dioxide was 47.0~960 nmol/mol and the quantitative repeatability was 6.6%. The detection limit
was 3.1 nmol/mol and the linear correlation coefficient (r) was 0.998 3. Inorganic sulfide and other in-
organic gas did not interfere with the detection. The linear correlation coefficient (r) between this de-
tection results and the trace sulfur dioxide monitoring results of the atmospheric automatic station was
0.91. There was no significant difference between the variation of monitoring values and the analysis
values with time.
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Fig.2 Analysis chromatogram of inorganic sulfur
mixed gas
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Table 1 Analysis results of inorganic sulfur mixed gas

e EY  PREIE/ min EREL IS R
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Fig.3 Chromatographic temperature program
and chromatogram
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Fig.4 Relationship between adsorption

time and response value
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Table 2 Measurement repeatability

ST URER 1 2 3 4 5 6 RSD

14 ER 1} 1A]/ min 4.328 4332 4333 4332 4.334 4.335 0.1%

Wi R {1/ A 35.57 37.94 39.87 36.15 39.16 33.37 6.6%
2.3 SHAEHNZLENESE R 0.0126

TE FHAS [R190 J5 19 0 2R b — A8 Ak s 1
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Fig.5 Calibration curve
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Fig.6 Detection of blank value
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Table 3 Comparison of monitoring values and analysis values

W s ]/ d 0 3 14 17 19 21 30 32 35 38 48 56 63

KA Zx  F /NW W N B I I CT S SN N I

IR/ 11 14 15 15 12 18 23 22 20 22 26 22 29

HRE/ % RH 62 53 79 89 93 56 57 45 54 78 45 77 46
S JE/hPa 979 979 960 957 968 967 955 955 958 949 963 956 956

W s/ (g + m™3) 14 10 7 8 4 6 5 4 9 4 5 5 6
WM&/ (nmol - mol™") 5.2 3.7 2.6 3.0 1.5 2.2 1.8 1.5 3.3 1.5 1.8 1.8 2.2
I3 HEAE/ (nmol - mol™") 7.6 6.3 4.4 5.4 3.7 5.5 4.0 3.5 6.6 53 2.9 3.9 5.9
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P/ 3RTER 2 3 B WEINAFL o, RIS 36 F
ey AT IS0, 353 3 S IR ¢ =0.646 3

xc,—~0.76 , AR KL r=0.91; [FI ] F K560t —
%i&ﬁ?xﬂﬁj‘(ﬁ%ﬁ\*ﬂ,ﬁ F= 1-74<F0_05(12,12) =
2.69 , VLW B 5 7 AT (B Bl B 1) A2 £k ks $45T0



www.chinacaj.net

BIEE AP A AR G M R AP RS AR .53 .
=, e —e i PR S. ME T AT DA RS € 3
z S W (LB 25 TR Sl M (A, R B
£ WS ) O BRE 2 X AL B A AT (. (2.9 ~
2. 7.6 nmol/mol ) 54T I L AR IIFR (3.1 nmol/mol)
g BT 5 A AT (77 AR B SR 22 T DA 3 7 K
& % SR e i 3 2SR T 5 A 0 5 A e 2%
= RICHIN S (SCD ) e k3 , (H [a] i 2347 R 73 #r i
T 5 64 ST )1 38 o N
e 2.6 SFIHHHEMLE
B7 BESHENZLESEE PR AR (1 V5 5 A A — R B B A g
Fig.7 Variation trend of monitoring values SR DU G SR R W% A — ) B3 2 e 45 ' G v
and analysis values SRR AT AL, HE SR 4 B,
x4 ABEMSEGEEEFINNTELR
Table 4 Comparison between thermal desorption gas chromatography and manual analysis
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W A s i) 10 min 45~60 min 20~60 min
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EeE=27)s x e Ktk
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