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( 350001)
- - - ( GCMS)
40 C 10 min 200 °C 2 min 40 mL/min, : DB-624 270 C
20:1 He 3.8 mL/min. :35 C(5 min) 6 C/min 120 C 20 °C /min 210
<. ( AUX) 280 °C., : 230 C 150 C 70 eV.
m/z 45 ~450; ;
N 0.6 ~21.3 pg/L . ET DMS DMDS
0.088 0.13 0.10 pg/L. 5 N 90.7% ~118.0% RSD 2.
7% ~9.8% o
1
o ( VSCs)
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4660 ( OI Analytical Trapl0 Tenax-Silica Gel-Charcoal) o
6890/59731 GC-MS  ( Agilent ) DB-624 (30 m x0.32 mmx1.8 pum Agilent
) o Direct-Q3 ( Millipore ) o
( Ethane thiol ET 97.0% Sigma ). ( Dimethy sulfidle DMS 2000 mg/L

Accustandard) | ( Dimethy disulfide DMDS 99.0% Dr. Ethrenstorfer GmbH )
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10 pL 9 mL 10 mLL
20 °C 1000 mg/L. 10 mg/L.
2.2
4 °C 0.45 pm o
100.0 ml, dSET(10 wl) .d6-DMS(10 wl)  d6-DMDS( 50 L) 10 ¢
NaCl 10 mL 40 C 10 min 200 °C 2 min 240 °C 10 min. 40 mL/min.
: 270 °C 20:1 He 3.8 mL/min, 135 C
(5 min) 6 °C /min 120 C 20 °C /min 210 C, ( AUX) 280 C .
tEl 230 C 150 C 70 eV, ( RT)
( SCAN) m/z 45 ~450; DMS
SIC: ET+DMS+DMDS Mix 10 pg/L, d5-ET
( SIM) o and d6-DMS 1 pg/L, d6-DMDS 5 pg/L
d5-ET Ton 67.00 and ET Ton 62,00
3 d6-DMS lon 68.00 and DMS lon 62.00
d6-DMDS Ton 100.00 and DMDS Ton 94.00
ET
3.1 DMDS$
dg-DMS d6-DMDS
RT SIM o . d5-ET] L . /\/\ .
o 2 3 8 9 10
#/min
RT
1 SIM ( SIC)
Fig.1 Selected ion chromatogram in SIM mode of
( . 1 SIM .
sulfides
(SIC) . 2 .
1 N
Table 1 Retention time quantitative and characteristic ions and abundance ratio of sulfides
No. Compounds CAS Rel(anlIiI(iJrrll) time QuarEli:la/tiZ;'e ion Chara((trls;izs)tic ion Abundance ratio
1 dSET( IS) - 1.918 67 49 0.76
2 ET 7508 1.952 62 47 0.87
3 d6-DMS( 1S) 926-09-0 2.136 68 50 1.38
4 DMS 75183 2.166 62 47 1.12
5 d6-DMDS( IS) 7282942 9.367 100 82 0.80
6 DMDS 624-92-0 9.512 94 79 0.63
ET: Ethane thiol; DMS: Dimethy sulfide; DMDS: Dimethy disulfide.
3.2
ET DMS HP-5MS VOC DB-624
DB-624 . ¢ » ( GB/T 5750. 8—2006) A
3.3
ET DMS DMDS 2.0 0.5 1.0 Mg/Lo
11
o 40 C o
3.4
4 3.3 o
; 10 min o o
10 min o
3.5
4  NaCl » NaCl 0~10%
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Fig.2 Mass spectra of sulfides
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10% ( m/V) NaCl.
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13
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0.2 peg/L "

12

) .



5 : - - - 681

5 DMS 0.295 pg/L
1.5 10 pg/L 2,
2 N N (n=6)
Table 2 Linear range correlation coefficients limit of detection ( LOD) and recovery of sulfides ( n=6)
5

Concentration of 5 standard spiked
martrix samples ( pg/L)

Correlation Linear Limit of 1.5 10
Compounds Standard curve coeffieients range detection
() (/L) (pe/L) Average RSD Average RSD
recovery rate (%) recovery rate (%)
(%) (%)
ET y=1008. 8x+351.87 0.9995 0.8~16.9 0.09 97.1~118.0 7.6~9.6 94.7~107.8 5.0~5.3
DMS ¥y=954.19x+101.53 0.9999 0.6 ~20.0 0.13 90.7 ~112.1 6.7~7.7 95.6~103.1 4.4~3.7
DMDS y=5204x+5.4923 0.9991 0.6~21.3 0.10 99.1~109.3 7.6~9.8 101.5~108.7 2.7~3.0
2 ET DMS DMD 0.6~21.3 pg/L . ET DMS DMDS
0.09 0.13  0.10 pg/L. 5 . 14.0 1
3 90.7% ~ 120 |
118.0% RSD  2.7% ~9.8% S 1001
= y
A} A 5 80 B
‘:-é -
° % 6.0
3.8 g 40 -
S —&— DMS
20} —A— DMDS
0 1 1 1 1 1 J
0 1 2 3 4 § 6
° 7 Day (d)
10 pg/l. 4°C 6 .
° 3 Fig.3  Stability of sulfides
ET DMS  DMDS
o ET 2 DMS  DMDS 6 d.
- -GC-MS
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Determination of Sulfide in Water by Purge and Trap
GC-MS Coupled with Stable Isotope Internal Standard

LIN Qi LI Jun-Rong LIN Jian LIN Guo-Bin®
( Fujian Provincial Key Laboratory of Zoonosis Research
Fujian Center for Disease Control & Prevention Fuzhou 350001 China)

Abstract A stable isotope internal standard-purge and trap-GC-MS analytical method of sulfides in a variety
of water was established for the early warning odor water emergencies and researches. Water samples were
dechlorinated filtered and added sodium chloride and isotope internal standard and purged 10 min by
nitrogen at 40 °C  desorpbed 2 min at 200 C. The purging flow was 40 mL/min. Chromatographic column:
DB-624 inlet temperature 270 C  split ratio 20: 1  high purity He as carrier gas flow rate 3. 8 mL/min.
Temperature programmed condition: 35 C (5 min) 6 °C/min to 120 C 20 °C/min to 210 C. AUX
temperature was 280 “C. Mass spectrometric conditions were as follows: ion source temperature 230 °C
quadrupole temperature 150 °C  electrical energy 70 eV. Qualitative analysis was carried out by retention time
and mass spectrometric scan in the mass range of 45-450 and quantified by select ion monitoring method. The
accuracy and precision were determined by matrix spike. The results showed that ethyl thiol dimethyl sulfide
and dimethyl disulfide had good linear at range of 0. 6-21.3 pg/L. The limits of detection were 0.09 0.13
and 0. 10 pg/L respectively. The recovery of high and low spike concentration in 5 kinds of water samples
were 90.7% —118.0% with the RSDs of 2. 7% =9.8% . The method could be used for the analysis of surface
water groundwater and drinking water containing sulfide by using isotope internal standard with good
accuracy stability and practicability.

Keywords Stable isotope internal standard; Purge and trap; Gas chromatography-mass spectrometry;

Sulfides
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