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1.2 1,2 1 * 1
M b b
(1. , 810008}
2. , 100049)
- / (SPE-GC/MS)
o , GC-MS,
(SCAN), (SIM) o
pH N ’ °
1,3- -D4 . 85. 00% ~
91.70% , (RSD)  2.32%~8.04%; 1,3- -D4
0.1~1 mg/LL  1~2 mg/L , R 0.9964 0.9957,
49 s o
:0657. 63 :A
[1-3]
’ N N N - \Clg o
[4] ; [5] 3 _
C18 , ,
[6] . [7] i
N s - (GC-MS)
(SCAN) (SIM)
1
1.1
GC-MS-QP2010 - ( ) ) s Supelco Visiprep-DL ,500
mg Supelclean Envi-Carb SPE ( ,Supelco ) s ( )6
(CyyDyg s 98%), Acros Organics s1.3- -D4(CsD;N, O, ,
98 %) ) (C7 _C;;o ) ) Slgma—AldI’ICh ° ) ’ ] ]
. 2010-11-22 . 2010-12-21

“ ]
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s ; ( , 400°C 4 h),
( Do
10 mg( 0.01 mg) 1,3- -D4 50 mL
, 50 mL, 200 mg/L .
) 1,3- -D4 ; 4°C o
1.2
:DB-5 MS (30 mX0. 25 mmX0. 25 pym); :240. 0°C;
(99.999%), 15.0 mL/min, 1. 14 mL/min; 1 pl, : 40.0°C
( 1 min), 6°C /min 200°C ( 1 min), 8°C /min 260°C ( 4 min),
:SCAN : (ED, 200°C, 240°C, 70 eV,
35~350 m/z, 4.50 min, SIM : 136, 108,82;
1,3- -D4 172, 126,80, SCAN
1.3
1.3.1 6 mL - ( 1:4) 6 mL - ( 1:1)
. 12 mLL s 12 mL o
1.3.2 , 1L ( - 57 ; 500
mL , 1L > 10 mL/min .
1.3.3 . 24 mL s ,
10 min o
1.3.4 6 mL - ( 1:4) 6 mL - ( 1:4)
5min , 1.5 mL/min .
1.3.5 s 20 mL o 30°C
N, 0.5 mlL, 1 mlL,
2
2.1
2.1.1 500 mL 5 1L,
) 1 o GC-MS . 1
, ;2 , ( s ),
;3 s
34 2 30 3
. 1 2 3 ,
1
Table 1 Volumes and volume ratios of different eluaents
No. Eluent Volume - Volume | Eluent Volume - Volume
1 Methanol : Dichloromethane"®’ 20 1:4 4 Ethyl acetate, Diethyl ether : nm-hexane 10,20 1:4
2 Acetone : Ethyl acetate 20 1:1 5 Acetone : Ethyl acetate, n-hexane 20,10 1:1
3 Diethyl ether ¢ n-hexane 20 1:4
2.1.2 5% . 1 mL 0.5 mg/L 1.5 mg/L
1,3- -D4 , s 1:4 - 1:1 - )
6 mL.6 mL;8 mL.8 mL;10 mLL.10 mL;12 mL.12 mL R
90.00%4.82. 00%,87. 00% ,88. 007, 1,3- D1 92.00% .
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90. 00%,91. 00% ,89. 00% , .6 mL.6 mL
2.1.3 pH 57 , pH 6, , pH=2,
) pH=9, 1 mL 0.5 mg/L 1.5 mg/L 1,3~
-D4 o , pH=2 pH=9 pH , s
pH .
2.2
1,0.8.,0.5,0.2,0.1 mg/L ., 2,1.8.1.5.1.2,1mg/LL. 1,3
-D4 ) ) (X,mg/L) ,
Y=730472.7X—4 154. 4,R=0. 999451, 3- -D4 ;Y =236 343. 8X —12 713. 9,
R=0.9984, 1,3- -D4 o
1,3- -D4 1 mL 1L s
1.3 1.2 , :Y=2598 099. 5X—7 029.6,R=0.9964;1,3- -D4
:Y=233 307.7X—5 927.9,R=0.9957,
2.3
N 1,3- -D4 ) 5 .
: 78.00%~95.00%, (RSD)  2.3200~8.0426(  2),
2 5% 1,3- -d4
Table 2 Recoveries of Naphthalene-D8 and 1,3-Dinitrobenze-D4 in saline water from 5% salt pond
Compound Spiked concentration Recovery Average RSD
(mg/mL) %) 0 %)
Naphthalene-D8 80. 2 90.00  90.00 85.00  90.00  90.00 89.00 2.51
0.8 90. 00 80. 00 87.50 86. 30 81. 30 85. 00 4.99
1,3-Dinitrobenze-D4 1.2 94.20 93.30 91.70  90.00  89.20 91.70 2.32
1.8 95. 00 78.00 90. 60 93.90 84. 40 88. 40 8. 04
2.4
57 s 1 mL 0.2 mg/L 1.2 mg/L 1,3 -D4 s
1.3 1.2 s 1 . NISTZ2002 ,
, 49 o
, 3, , ,
, . , (
) ) ) ) , o 07
20 37 49
1.5X107
1.2510°
g 1.0x10° f
5 29 30
5 7s5x10° Y 40
<
5.0X10° {
3
2.5><1o-‘l‘[|l]l ” 5 ; 1214 16 1 2234 N 3]32;43538 T S
5 10 15 20 25 30 35 40
Time / min
1 5%

Fig. 1 Total ion current chromatogram of the saline water from 5% salt pond
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s ) - KC1
[9]
o b o
3 5¢
Table 3  The determination results of the saline water from 5% salt pond
No. Compound Molecular Rctcntif)n RFtcption Relative
formula time(min) indices content( %9)

1 Benzaldehyde C, H; O 7.78 963. 16 0. 30

2 2,2-Dimethyl-butane Cs Hy, 8.78 1002. 44 0.11

3 Octanal CsH;sO 8. 88 1003. 70 0. 25

4 5-Ethyl-2-methylheptane Co Hy 9. 36 1022.52 0.29

5 2,3,3-Trimethyloctane Ci Hyy 10. 22 1054. 63 0.74

6 4-Methyldecane Cy; Hy, 10. 38 1060. 19 0. 25

7 3,7-Dimethyldecane Cy; Hys 11.43 1099. 39 0. 25

8 Nonanal CyHisO 11.58 1104. 81 1.23

9 2,6-Dimethyl-6-nitro-2-hepten-4-one Cy Hi5 NO; 12.58 1141. 27 0.53
11 Naphthalene Cyo Hg 13.69 1178. 32 0. 30
12 2,7-Dimethyl-1-octanol CiHy 0O 13. 84 1186. 45 0. 44
13 Decane Cio Hy 14. 06 1194. 58 0.29
14 Decanal Ci,oH,0 O 14.22 1200. 32 1.11
15 Nonanoic acid Co Hi5 O, 15.75 1262.63 0.55
16 2,6,11-Trimethyldodecane Cis Hy, 15.91 1268. 32 0.71
17 2,3,5,8-Tetramethyldecane Cyy Hyo 17. 04 1313.05 0. 25
18  1-Octanol CsH;s0 18.71 1387. 44 0.11
19 Tetradecane Ci 3 Hag 18.90 1395. 31 0.28
20 Tetradecane Cy, Hyo 19.13 1404. 19 6.65
22 6-Undecylamine Cy; Hys N 20. 44 1464. 90 0. 29
23 5-Ethyl-5-methyldecane Cy3 Hyg 20. 85 1483.02 0.75
24 6-Ethyl-2-methyldecane Cy3 Hyg 21.13 1495. 83 0.25
25 2,6,11-Trimethyldodecane Cys Hy, 21.83 1528. 95 0.33
26 1-Hexadecene Cis Hyo 23.08 1588. 91 0.28
27 Hexadecane Cis Hay 23.25 1596. 25 0.32
28 1-Tetradecanol Ci, H3 O 23.33 1600. 40 0.14
29 Diphenylamine C,H; N 23.72 1620. 00 3. 86
30 4-Morpholineethanamine CsH, N, O 24.79 1672. 90 3.96
31 n-Heptadecane Cis Hye 25.22 1694. 39 0.68
32 5-Isopropyl-2,4-imidazolidinedione CsHioN, O, 26.78 1776. 21 0.43
33 N-Isopropylethylenediamine CsHiu N, 26.95 1784. 42 0.18
34 1-Heptadecene Cy7 Hyy 27.02 1788. 31 0. 36
35 n-Octadecane Cis Hyg 27.15 1794. 87 0.27
36 Phthalic acid, diisobutyl ester Cis Hyy O, 28. 26 1851. 69 0. 44
37 4-Octadecylmorpholine Cy, His NO 28.79 1879. 49 57.24
38 n-Nonadecane CioHyo 29. 26 1925.59 0. 45
39 3-Eicosanone CyoHyO 30. 86 1990. 85 1.22
40 Isopropyl Palmitate CyyH;i50, 31. 30 2017. 10 3.03
41 2-Thiopheneacetic acid, 4-tetradecyl ester CyH3, 0, S 31.44 2020. 21 0. 06
42 5-(2-MethylpropyD)-2,4-Imidazolidinedione C,Hi,N, O, 31.59 2035. 26 0. 39
43 Oxalic acid, monoamide, N-(3-(N-Morpholinyl) pro- CooHyo N, O, 31. 90 2054, 91 0.31

pyD) -, hexyl ester

44 N-(2-Morpholinoethyl)-oxamide CsHis N; Oy 32.39 2089. 40 0.16
45 Heneicosane C, Hyy 32.82 2104. 19 0. 31
46 Sulfurous acid, pentadecyl 2-propyl ester CisHy O3S 33.44 2137.19 0.13
47 N-Decanoylmorpholine Ciy Hyy NO, 33.78 2150. 07 0.21
48 3-(1-Piperazinyl) propanamide C,HisN;0 33.92 2187.99 0. 46
49 3 -Heptadecanone Ciy H;, O 34.06 2198. 10 8.33
50 1-Todohexadecane Cis Hss 1 35.67 2320. 85 0.13
51 Phthalic acid, dioctyl ester Cyy Hy O, 38. 34 2520. 10 0. 39

Note: 10 and 21 are expressed as the recovery standards and theirs areas are not included.
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Determination of Organic Compounds in Saline Water
by Gas Chromatography-Mass Spectrometry with Solid
Phase Extraction and Retention Indices

LI Xin-ning"*, SONG Qian-qian"*, LI Wu', QIAN Gui-min*'
(1. Qinghai Institute of Salt Lakes ,Chinese Academy of Sciences,Xining 810008;
2. Graduate University of Chinese Academy of Sciences,Beijing 100049)

Abstract: A method was developed for the determination of organic compounds in saline water by solid-
phase extraction-gas chromatography/mass spectrometry ( SPE-GC/MS) combined with retention
indices. The SPE preconcentration was performed on commercial graphitized black extraction cartridges.,
and GC-MS determination was operated in scan and selective ion monitoring ( SIM) mode. Some
important influence factors including sample acidity, eluent species and eluent volume were studied.
Recovery studies using Naphthalene-D8 and 1,3-Dinitrobenze-D4 showed that the average recoveries of
the method were in the range from 85. 00% to 91. 67% with the relative standard deviations (RSDs)
from 2.32% to 8.04%. The linearity of the standards was in the range of 0. 1~1 mg/L and 1~2 mg/L
with a good linear correlation coefficient (R = 0. 9964 and R = 0. 9957), respectively. 49 organic
compounds in saline water were successfully identified and quantified using the optimized method, which
demonstrated the developed method was simple, sensitive and accurate in determining the organic
compounds in saline water.

Keywords: Solid-phase extraction; Graphitized carbon black extraction cartridges; Saline water;

Retention indices; Gas chromatography-mass spectrometry
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