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Abstract: A gas chromatographic( GC) method was established for the analysis of a potential green—
house gas nitrous oxide( N,0) in wastewater treatment. The optimum conditions of chromatography
were determined by a series of parallel tests. The working temperatures of the injector column and
electron capture detector( ECD) were 105 100 and 300 C  respectively; 95% Ar +5% CH, was
selected as the carrier gas; the column flow and the makeup gas flow were 25 mL/min and 50 mL/
min respectively. Under the optimal conditions the calibration curve was linear in the range of
0.255-100 mg/L N,O with correlation coefficient higher than 0. 999 and the mean recovery larger
than 90% . When detecting 100 mg/L N,O( standard samples) using direct injection and headspace
methods  the relative standard deviation( RSD) values were 1.5% and 0.32%  respectively and
the recoveries were both over 90% . The method was successfully applied in the determination of N,O
in wastewater treatment processes and the detected values are consistent with the results reported in
literatures. This method is simple sensitive and repeatable.
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( ) o
1.2
(1 ( 2 N,0
ECD ECD ( 1) 1 ( )
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Fig. 1 Schematic diagram of chromatograph configuration
* valves 1 and 2 are both closed in Fig. 1; when valve 1 is open valves 1 and 2 valves 5 and 6 and valves

7 and 8 are connected; when valve 2 is open valves 5 and 6 are connected ( 1 2

1 7~8.1~2.5~6 ; 2 5~6 )
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1.3
N,0 . 2L 60 ml.
N,O o
5 mL 20 mL 0.15 mLL 1 000 mg/L. HgCl,
HgCl, o 25 C 3h
N,0 .
1.4
3 (N,» 95% Ar +5% CH, 91% Ar +9% CH,) 3 (300
330. 350 C) GC o N,O0
. (
1 mL) ; 1 000 uL 600 pL o N,O
A(aq =44K, xp, A( aq) (mg/L) K,
(mgeL™'+Pa™) K, . 25T N,0 K, =2.47 x
10 "mgL™" «Pa”"; p, (Pa)
2
2.1
( ECD) /
o N,+ 95% Ar +5%CH, 91% Ar +9% CH, GC N,O
(v (S/N) 1 o N, S/N <10
6.10 mg/L N,0 ; 300 °C 95% Ar +5%CH, 91% Ar +9% CH,
0.255 mg/L  6.10 mg/L N,0 S/N > 10 6
( RSD) 2.0% .
1 N,0
Table 1  The results of GC at different detector temperatures with different carrier gases
Standard sample 300 C 330 °C 350 °C
(N,0) Carrier gas y S/N b v S/N KD y S/N isD
5, 1% 5.1% 5:1%
0.255 mg/L.  95% Ar+5% CH, 616114  31.5 1.04 1052376 55.4 0.86 1264137  49.0 1.05
91% Ar+9% CH, 634 559 29.2 1.40 1058718 52.0 0.97 1435662 67.3 0. 87
6.10 mg/L N, _ - - 241422 10.7 532 280681  12.3 5.23
95% Ar+5% CH, 9623 181 588.3 1.04 16150 067 739.3 0.92 22160904 918.9  0.91
91% Ar+9% CH, 9840704 627.8 0.08 16279781 560.0  0.21 21961821 1167.4  0.05
* no detected
330. 350 C GC o
95% Ar+5% CH, 91% Ar+9% CH, 0.255 mg/L.  6.10 mg/L N,0O
6.10 mg/L N,O N, 60
6 RSD 1.5% N, RSD(5.23%~12.3%) .
95% Ar+5% CH, 91% Ar+9% CH,
N, o 91% Ar+9% CH,
95% Ar+5% CH, 95% Ar +5% CH, GC/ECD N,O o
2.2

95% Ar+5% CH,

(0.255 mg/L  6.10 mg/L)  N,O

(300. 330. 350 C)
( 24) .
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o 147 .
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g 121 L16 =
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104
12
S_
ﬁd T T T S
300 330 350
o Temperature t/C
95% Ar +5% CH, 2 0.255 mg/L 6.10 mg/L N,0O
300 C.
2.3 Fig. 2 Signal intensities of 0. 255 mg/L and
’ 6.1 mg/L N,O at different temperatures
( A. with 95% Ar +5% CH, as carrier gas B. with
“1. 3”) ( 600 M‘L) 91% Ar+9% CH, as carrier gas;
. 1. 0.255 mg/L 2. 6.10 mg/L
2.4 N
0.255. 6.1, 52, 100 mg/L N,O
(y) (x) 0.255~100 mg/L
. .y =581 380x +512 690 =0.999 7; Ly =
512 205x +344 298 r* =0.999 1. 6 100 mg/L N,O
o 98 mg/L ( SD) 1. 54 mg/L
( RSD) 1.5% 98% ; 99.7 mg/L
(SD) 0.32 mg/L (RSD) 0.32% 100% o
2.5 N,0
2.5.1 N,O - m N,02293
300 °C 95% Ar +5% CH, £ ™°
N,0O = 12 L
3 3 IL.H]l T T T T
[ 0.0 0.5 1.0 1.5 2.0
° 28.2 C +/min
N0 (0:32140.004) mglL N—— %0
° Fig. 3 Chromatogram of N, O in air with 95% Ar +
2.5.2 N,O 5% CH, as carrier gas at 300 °C

5 min
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