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Table 1 ~ Concentrations of CO standard gas at different temperatures
Room Temperature ( C) 16 19 20 21 23 25
Standard concentration ( x 10 ¢ V/V) 1.0 1.0 1.0 1.0 1.0 1.0
Measured concentration ( x 106 V/V) 1.15 1.13 1.02 0.97 0.92 0.82
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Table 2 Precision of determination method 2 ,
v Average concentration ]0 & G -8 ot 12k 16
Sample Viater 1V gas ge ¢ RSD( % n=5) f#imin
& ( nmol /L)
1 40:10 4.96 7.9 ) (m o
44:6 5.28 3.3 )
2 40:10 0.78 5.8
44:6 0.81 44 Fig.2  Determination of equilibrium time for CO
H o two seawater samples of different concen—
p
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Table 3 Blank and recovery of the determination method
(610}
Samole CO concentrations of different extraction times ( nmol/L) Blank Recovery
e 1 2 3 4 5 6 7 8 (-nmol /1) (%)
1 2.88 0.31 0.05 0.02 0.02 0.02 0.02 0.01 0.02 88.9
2 2.69 0.29 0.05 0.02 0.02 0.02 0.01 0.01 0.02 88.8
3 2.63 0.24 0.05 0.01 0.02 0.02 0.02 0.01 0.02 90.1
4 2.58 0.28 0.04 0.02 0.03 0.02 0.02 0.03 0.02 90.0
5 2.46 0.21 0.03 0.01 0.01 0.02 0.01 0.01 0.01 91.1
6 1.69 0.11 0.04 0.03 0.02 0.02 0.02 0.02 0.02 91.8
7 1.59 0.10 0.04 0.02 0.01 0.01 0.01 0.01 0.01 91.9
8 1.38 0.09 0.03 0.03 0.02 0.02 0.02 0.01 0.02 92.0
9 1.31 0.09 0.02 0.01 0.01 0.01 0.01 0.01 0.01 92.3
10 0.77 0.08 0.02 0.02 0.01 0.02 0.01 0.01 0.01 88.5
1 CO 30r o
( 3), 3 CcO 23;
3 co = 2
! =]
. 8 4-~8 § LSy
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Co o S
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00 . . ® o ¢ ¢ o o
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B Extraction times
CO 0.02 nmol/L.
3 CO
Cco Fig.3 Influence of exiraction times on concen—
tration of CO
(1) (R) 90. 5%
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Table 4  Description of sampling stations surface water concentrations in North Yellow Sea
CcO (0] CO (0]
Station ( nmol /L) Station ( nmol /L) Station ( nmol /L) Station ( nmol /L)
€202 0.37 C508 0.74 A708 0.80 C707 0.29
C103 0.65 C606 0.66 C1005 0.42 C806 0.35
C104 0.89 C604 0.69 A606 0.55 C705 0.35
C105 1.00 C703 0.70 A706 0.65 C504 0.42
C106 1.06 C801 1.73 A704 0.46 €602 0.95
C108 1.02 €903 0.96 A604 0.52 C501 0.46
A101 0.88 €803 0.61 B206 0.43 €402 0.50
A103 0.86 €904 0.67 B109 0.71 C304 0.50
A203 0.76 C905 0.42 B107 0.61 C302 0.55
A201 0.58 A509 2.27 B104 0.70 C510 0.76
A30 11.81 A610 3.13 B205 0.42 B101 0.20
A304 0.88 C1001 2.32 B204 0.48 C512 0.28
C405 0.90 A710 1.59 B203 0.54 B103 0.52
C506 1.56 C1003 0.69 B202 0.66 B102 0.41
A401 0.74 A608 0.45 C1006 0.29
Average concentration of CO: (0.79 £0.54) nmol/L
ta3000 (0(0)
0.02 nmol /L < 4.4% 90.5% -
CcO (0(0) 0.20 ~3.13 nmol/L
0.79 nmol /L, 12 13 0
CcO o
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Determination of Carbon Monoxide in
Seawater by Headspace Analysis

LU Xiaodan' YANG Gui-Peng’' WANG Xiao-Meng'
WANG Weidei' REN Chun-Yan'?
'( Key Laboratory of Marine Chemistry Theory and Technology Ministry of Education
College of Chemisiry and Chemical Engineering Ocean University of China Qingdao 266100)
*( College of Chemistry and Pharmacy Qingdao Agricultural University Qingdao 266109)

Abstract Oceanic carbon monoxide( CO) has been of biogeochemical interest due to its significant role in
global carbon cycle and the greenhouse effect. A headspace method coupled with ta3000 trace gas analyzer
system for the determination of CO in seawater was developed. The effects of temperature equilibrium time
and water/gas volume ratio on the sensitivity of headspace analysis were studied in detail. The results showed
that CO concentrations in seawater were measured successfully by the 50-mL glass-only syringes with a water/
gas volume ratio of 44:6 and an equilibrium time of 5 min at 20 C room temperature. Under the optimized
conditions the linear range of concentrations of CO was 0 —=2.7 x10™° 7=0.999 p <0.0001. The relative
standard deviation of the analysis method was <4.4% with a detection limit of 0. 02 nmol/L. The average
recovery of CO was 90. 5% . The concentrations of CO in surface waters of the North Yellow Sea were
measured using this method and ranged from 0.20 nmol /L to 3. 13 nmol /L. indicating that this method can be
successfully applied to the detection of the in situ CO concentrations in seawater.
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