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Determination of Eleven Odorous Compounds in Water by Headspace Solid

Phase Microextraction Coupled with Gas Chromatography-Mass Spectrometry
LIAN Hai-xian'>, WANG Fan'?, DENG Lei'?, YANG Chuang-tao'”>, SUN Guo-sheng'”
(1. Guangdong Yuegang Water Supply Co. Ltd., Shenzhen 518021, China; 2. Guangdong GDH
Water Co. Lid., Shenzhen 518021, China)

Abstract; A method for determination of eleven odorous compounds such as 2-methylisoborneol,
geosmin, 2-isopropyl-3-methoxypyrazine, 2-isobutyl-3-methoxypyrazine, 4-chloroanisole, 2, 4, 6-
trichloroanisole, 2,4, 6-tribromoanisole, 2-tert-butylphenol, 4-tert-butylphenol, 4-butylphenol and 2 ,4-
di-tert-butylphenol in water was developed by using headspace solid phase microextraction ( HS-SPME )
coupled with gas chromatography-mass spectrometry ( GC-MS). The effects of solid phase microextraction
coating, dosage of sodium chloride, extraction time, extraction temperature and oscillation speed on the
extraction performance were investigated. The optimal extraction performance of the eleven odorous
compounds was obtained when the operational parameters were as follows: solid phase microextraction
coating of 50/30 pm DVB/CAR/PDMS, dosage of sodium chloride of 3.5 g sodium chloride per 10 mL

samples, extraction temperature of 70 °C , oscillation speed of 400 r/min and extraction time of 30 min.
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Under the optimal conditions, the eleven odorous substances had good linearity. The limits of detection

were in the range of 0. 70 —23.2 ng/L, the recovery rates were in the range of 75.0% —111% , and the

relative standard deviations were in the range of 4. 1% to 12. 1% . The method is simple, rapid and

sensitive, and is suitable for the determination of the eleven odorous substances in the water body.
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headspace solid phase microextraction

gas chromatography-mass spectrometry;
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Tab.1 Selected ion parameters of 11 odorous compounds

pegny | Z R | AL

B £ FR A/ min EEF | RS+

(m/z) | (m/z)

1,2 -4k -D4 6.69 150 | 78,152

2 - BN -3 - BN | 7.47 137 [124,152
4 - R H 7.81 142 | 99,127

2 - BT -3 - AL | 8.79 124 | 94,151
2 — HI gk S PR e 9.13 95 |107,135

2 — BT 10.11 135 [107,150

4 —FT HIAE 10.42 135 (107,150
2,4,6 - =GNk 11.02 195 167,210

4 - T HHEB 11.33 107 | 77,150
+RE 12.36 112 | 55,149

*RALE - D10 13.41 164 [160,162

2.4 - ZRUT 3R 13.69 191 [163,206
2,4,6 - —FUORHIT 15.31 329 |301,344
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Fig. 1 Enrichment effect of different solid phase microextraction

coatings
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Fig.2 Influences of sodium chloride dosage on the enrichment
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Tab.2  Methods linear relationship and detection limit
5 H B ; (ng”?]i/,l) o f?‘)) o
2 - SpNAE -3 - H AL y=3.96x102x +1.41 x107° 0.999 6 0.75 12.1
4 - FRHEE y=4.92x10 "% +2.62 x 102 0.999 7 23.2 8.9
2- T -3 - Ak y=4.95x10 2% +3.98 x 10 ~* 0.999 5 0.79 11.8
— L S PR y=2.88x10 *x+7.06 x10~* 0.999 8 0.72 10.6
- BT B y=5.41x10"7x-2.33x10"° 0.999 6 0.98 .8
4—#@‘(T£§K@é} y=6.49 x10 'x -3.93 x 10 > 0.998 5 17.1 7
2,4,6 - =GR H ik y=4.05x10 *x +4.81 x10~° 0.999 2 1.08 4
4 - THRB y=7.31x10""x-6.31 x107? 0.998 6 19.1 .6
T RE y=9.41 x10 25 -7.86 x10~* 0.999 4 0.70 14.6
—ZTXTE%%‘ y=5.91x-4.62 x10"" 0.997 8 22.1 6.8
246 TR ik y=2.63x10"'x-5.81 x10° 0.999 2 22.8 7.8
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Tab.3 Recovery rates of analytes in spiked water samples (n =3)
5H pilire-:v4 HiF K R K HEIE TR K
) (ng- L") EE/ % |RSD/% | EW®/% | RSD/% | [ElWk#%/% | RSD/%
10.0 78.7 10.8 78.5 11.2 77.4 9.6
— SNk -3 - 4R
RPE A 100 88.8 8.1 111 7.4 92.5 6.8
S 200 104 7.6 77.8 8.1 77.8 6.4
A 2.00 x 10° 94.0 5.6 87.5 8.7 87.2 9.1
10.0 102 8.2 78.3 4.2 92.6 5.4
2 - ST -3 — IS
*TE AL 100 88.7 6.4 84.3 6.8 86. 1 7.1
10.0 95. 1 11.6 96. 4 10.6 111 12.1
— LR
TR R 100 85.0 7.6 96.2 4.2 83.5 5.4
> TR 10.0 76.9 8.6 75.0 6.8 77.2 9.4
b fa 100 80.7 4.1 108 8.1 89.0 5.8
200 95.8 4.8 87.9 7.6 86.6 8.4
4 — BT R
W EHE 2.00 x 10° 103 5.1 80.4 8.6 99.0 7.4
10.0 89.3 7.8 93.7 9.8 87.6 10.4
2.,4,6 - =SETE
R 100 102 9.2 91.3 11.6 98.6 8.3
- 200 104 6.8 108 8.7 108 7.9
A 2.00 x 10° 85.7 7.4 87.3 9.4 83.2 9.1
10.0 77.8 10.9 83.3 11.6 78.7 6.8
=)
tRE 100 82.4 8.6 83.9 5.8 82.8 8.9
R 200 104 6.2 102 6.9 88.3 8.4
AR 2.00 x 10° 84.3 8.6 87.3 7.9 87.9 6.9
200 108 7.1 106 8.2 102 6.9
2,4,6 - =Sk
L 2.00 x 10° 89.9 9.8 92.4 10.6 85.6 8.4
3 it SERYIT A 1 o 2O VR PG | R
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