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Solid -phase Microextraction Coupled with Gas Chromatography for the Analysis of 16 Polycyclic Aromatic
Hydrocarbons in Drinking Water Sources

LUO Shi-xia, ZHU Huai-wu, ZHANG Xiao-yi

(School of Physics and Chemistry, Guizhou Normal University, Guiyang 550001, China)

Abstract; A rapid method for the determination of 16 polycyclic aromatic hydrocarbons (PAHS) in drinking water sources has been developed
using solid-phase microextraction (SPME) coupled with gas chromatography (GC). SPME is a very efficient and simple, solventless sample
preparation method which integrates sampling, extraction, concentration and sample introduction in a single step, considerably simplifying
the sample preparation procedure. Extraction conditions for SPME such as the extraction time, agitation speed, extraction temperature, ionic
strength and pH values were optimized. Under the optimized conditions, each water sample was stirred at 1 100 r-min- without addition of
sodium chloride or pH adjustment, the extraction was carried out at 35 °C for 30 minutes using 100 pm polydimethylsiloxane (PDMS) fibers
as the solid phase. The proposed method was applied for the analysis of 16 PAHs in Guiyang Hongfeng Lake as the drinking water source, the
concentrations of 16 PAHs were determined with a relative standard deviation less than 16.36% and a recovery rate of 82.65%~115.35%.
Keywords: SPME; GC; PAHSs; drinking water sources
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Figure 1 Standard chromatogram of 16 PAHs
1. Naphthalene; 2. Acenaphthylene; 3. Acenaphthene; 4. Fluorene; 5. Phenanthrene; 6. Anthracene; 7. Fluoranthene; 8. Pyrene;
9. Benzo(a)anthracene; 10. Chrysene; 11. Benzo(b)fluoranthene; 12. Benzo(k)fluoranthene;
13. Benzo(a)pyrene; 14. Indeno(1,2,3-cd)pyrene; 15. Dibenzo(a,h)anthracene; 16. Benzo(g,h,i)perylene
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Figure 4 Effect of extraction temperature on the extraction
efficiency of PAHs
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Table 1 The linear range, precision and accuracy of analytical results

PAHSs MRS (D ek Eng - LT RSD/% [El 1%
% 0.998 9 0.01~30 15.35 82.65

JeA 0.999 1 0.01~30 6.41 84.78
CAUE 0.999 0 0.01~30 4.67 89.00

% 0.999 6 0.01~30 5.63 104.38

Ed 0.997 8 0.01~30 10.22 101.30

H 0.998 1 0.01~30 11.43 92.15

PR 0.9979 0.01~30 12.91 101.20

[ 0.9991 0.01~30 8.83 86.83
HIF(a) 0.997 2 0.01~30 10.33 86.03
Jiil 0.998 4 0.01~30 11.65 91.18

I ()5 0.996 1 0.01~30 16.36 98.68
HI(K) e 0.996 5 0.01~30 7.45 86.30
It 0.999 6 0.01~30 5.53 95.43
BfiJF(1,2,3-cd) 0.999 4 0.01~30 5.36 84.75
R I (@h R 0.9899 0.01~30 11.24 115.35
FIF(ghi)E 0.9955 0.01~30 11.18 85.08

% 2 RRAKEKESHTER (ng-mL)
Table 2 Concentration of 16 PAHSs in drinking water source samples(.g-mL™)

PAHs RpE
1 2 3 4 5 6 7 8
% 0.0390 0.0570 ND? 0.0170 0.0011 0.0390 0.0510 0.0580
heA ND 0.0150 0.003 1 0.007 9 0.001 8 ND 0.003 4 0.0120
ZEE 0.0120 0.0380 0.0240 0.0190 ND 0.006 7 0.0270 0.0147
Uil 0.005 8 0.004 5 0.0320 0.067 0 ND 0.007 4 0.0170 0.0290
3t 0.0180 0.0250 0.0790 0.0410 0.0350 0.0510 ND 0.0540
J3 ND 0.0210 0.0110 ND 0.0310 0.0420 0.006 7 ND
PR 0.068 0 0.0490 0.0170 0.007 5 0.007 7 0.0380 0.0280 0.0540
[ 0.005 7 ND 0.002 4 0.007 3 0.007 1 0.001 7 0.0019 0.007 3
HIF(a) 0.0017 0.0035 0.007 5 0.004 1 0.005 8 0.002 7 0.009 9 0.009 4
Jiil 0.002 1 ND ND 0.003 8 0.0550 0.0030 0.0270 0.005 2
HH ()7 B 0.0059 ND ND ND 0.0013 0.0059 0.004 6 0.0210
I () TR 0.003 1 0.005 4 0.0021 ND 0.005 6 ND ND 0.006 7
KIt(@tk ND 0.002 8 0.002 1 0.0025 ND 0.002 3 0.002 6 0.0039
EiJf(1,2,3-cd) it 0.0017 ND 0.004 4 0.0019 0.0037 ND 0.0290 0.0280
R I (@h & 0.001 2 0.003 1 ND 0.001 8 0.008 5 ND 0.0013 0.006 2
I (ghi)dt 0.0029 0.0170 0.005 7 0.0370 0.008 7 ND 0.0210 0.0270
16 F PAHs & 5 0.167 1 0.2413 0.190 3 0.2178 0.1723 0.199 7 0.230 4 0.336 4
T RBEA LA BT AT 205 R8K T 3T 3 4 L0HRBI AT 3 5 XU RS Sk ; 604 B 57 KBTS ; 8.HL T KUK 11, @ ND(not detected): A i
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