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1,2 2% 2 2 1 2
(1 210046
2 ( ) 210008)
(GC-MS) 16
0.9993 ~ 0.999 7 0.11 ~ 2.54 ng/ml 70.5% ~
107.0% 0.09% ~ 3.15%
X502
( ) PAHs  GC-MS GC-MS
(SIM) 16
PAHs PAHs
(PAHs) GC-MS
1
(BUSHI )
( ) -
(7890N-5975B  Agilent ) 16
1-4
e PAHs Supelco (
el )D10-  DI0-  DI2-  DI2-E
PAHs 1.2 /
(GO)*" - (GC-MS) 1.2.1 DB-5 (30
(HPLC)!* 'Y GC  HPLC m>0.25 mm><0.25 um) 250
PAHs 50 1 min 25 /min
10% ~ 30% 200 8 /min 280 1 /min
PAHs 283 2 /min 290 (He) 1
ml/min 1wl
( 1.2.2 (ED)
GC-MS PAHs 70 eV 260 230
(m/z)60 ~ 640 amu
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1.3
1.3.1 2 g (60 2
) (400 8h )
80 ml 24 h 2.1 PAHs
2 ml GC-MS SCAN 16 PAHs
1.3.2 1cm 10 (D
ml lg 0.5ml
1:1 (SIM) (1
2 ml
4000 000 [ 2
3500 000
1
3000 000 | 5 6
7
8
jm 2500000 3 4
E
= 2000000 | 9 10
1500 000 12
11
1 000 000 F
13
500 000 14 15 16
1 L 1 1 1 1 1 1 1 1 1 1 1 1 1 M; 1 A 1
6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00
H /8] (min)
1 16 #ZIRFIERIFRAE GC-MS(SIM)iL E
Fig. 1 GC/MS (SIM) chromatogram of standard 16 PAHs
F1 16HERFREHNEEEENTSH 2.2
Table 1 Parameters of qualitative and quantitative analysis
for 16 PAHs 7 PAHs
(min) 10
1 5.91 128 20 50 100 200 500 1000ng/ml 16
2 7.47 152 PAHs
3 7.67 153 2 0.999
4 8.25 166 10 Jml 7
5 9.6 178 ng/m
6 9.68 178 Chemstation  Signal-to-Noise 7
7 11.86 202 (D =
8 12.35 202 3NQ/I, 0 N I
9 [a] 15.34 228 )[12-13] 3 3 16
10 15.44 228 0.11 ~2.54 ne/ml
1 [b] 18.22 252 ST edngm
12 [k] 18.29 252 PAHs
13 [a] 19.18 252 2.3
14 [1,2,3-c,d] 23.24 276 PAHSs
15 [a,h] 23.40 278
16 [g.h,ildE 24.24 276

70.5%~107.0% (4
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x2 16 PAHs fRE &R R4 AMARYNELEEEN TS HRFHYEKE

Table 2 The calibration curve equations of 16 PAHs Table 4 Parameters of qualitative and quantitative analysis and

average recovery for 4 surrogates

—

Y=1750X-4379 0.999 6

(min) (%)
2 Y=1864X— 11080 0.999 7
1 Ace-dig 7.59 164 107.0
3 Y=1131X-4210 0.999 5
4 Y=1337X-6915 0.999 6 2 Phe-dy 9.51 188 70.5
5 Y=1881X-14160  0.9994 3 Chry-d, 15.31 240 102.7
6 Y=1970X-13060 09993 4 T Perydi, 1928 264 870
7 Y=2053X-13900  0.999 4
8 Y=2074X-12870  0.9994 2.4 PAHSs
9 [a] Y=1643X-14870  0.9997
10 Y=1734X-12610  0.9996
11 [b] Y=1482X-14150  0.9996
12 (k] Y=1661X-16050 09995
13 [a] Y=1247X-13280  0.9996 4] 5]
14 [1,2,3-c.d] Y=679.4X—9 070 0.999 4
15 [a,h] Y=7512X—12360  0.999 4 PAHSs
16 [g,hi]dE Y=720X- 6 055 0.999 7 PAHs PAHs
# 3 16 Fh PAHs B9S24 IR
Table 3 The Instrument Detection Limit (IDL) of 16 PAHs
(ng/ml ) (ng/ml ) (EPA) 1976
1 226.7 0.13 9 93.4 0.32 16  PAHs
2 2725 0.11 10 104 0.29 ~ _
3 1849 0.16 11 36.2 0.83 (GC-MS-SIM) GC-MS.-SIM
4 173.1 0.17 12 293 1.02
5 204.6 0.15 13 348 0.86
6 159.3 0.19 14 11.8 2.54
7 184.3 0.16 15 12.3 2.44 5 S1 82
8 189.1 0.16 16 14.7 2.04 S3  s4 4
x5 ESHMT 16 # PAHs IR E(ng/g)
Table 5 Quantitative analysis of 16 PAHs
S s2 S3 s4 SD RSD(%)
22.22 22.85 2229 22.52 0.28 1.25
19.04 20.18 19.26 20.24 0.62 3.15
16.57 16.05 16.08 16.16 0.24 1.48
25.53 26.78 25.62 26.07 0.57 2.19
247.69 248.98 246.98 246.78 0.99 0.40
32.10 32.08 33.00 32.35 0.43 1.33
221.19 220.77 220.17 220.20 0.49 0.22
209.96 209.75 209.69 209.49 0.19 0.09
[a] 59.17 60.12 60.03 60.56 0.58 0.97
461.78 463.29 463.16 462.68 0.68 0.15
[b] 226.34 226.48 226.13 227.50 0.61 0.27
[k] 203.81 203.18 203.71 204.09 0.38 0.19
[a] 319.72 319.01 319.47 319.03 0.35 0.11
[1,2,3-cd] 98.17 97.31 97.49 98.21 0.46 0.47
[a,h] 92.52 93.92 92.86 92.98 0.60 0.65

[g,h,ildE 231.92 232.58 231.97 232.25 0.31 0.13
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5 16 PAHs 4 [J. , 2009, 41(3): 448-453
0.09% ~ 3.15% (5] ) ,
PAHs L1]- ’
2005, 37(1): 69-73
3 [6] :
[J. ,2011, 27(4): 41-44
PAHs GC-MS- [7] Dianne L, Michele M, Lane C. Sander and Stephen A.
SIM Analysis of polycyclic aromatic hydrocarbons (PAHs) in
SIM environmental samples: A critical review of gas
chromatographic (GC) methods[J]. Analytical and Bioanal-
ytical Chemistry, 2006, 386(4): 859-881
(8] ; ; : -
16 PAHs 0.999 3 [J1. , 2010, 28
0.11 ~ (5): 513-516
2.54 ng/ml 70.5% ~ 107% & ; :
GC/MS [J1. ,2010, 31(3): 165-171
[10] , s , .
[J1. , 2011, 32(7):
PAHs 1 888-1 893
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J1. , 2011,
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Determination of PAHs in Oily Sludge-contaminated Soil
by Gas Chromatograph-Mass Spectrometry

SUN Jian-ying"?, LIU Wu-xing”", LUO Yong-ming’®, DING Lin-lin"?, MA Ting-ting?,
HUANG Yu-juan®, XU Xu-shi', LI Zhen-gao®

(1 Jiangsu Engineering and Technology Research Center for Industrialization of Microbial Resources, Jiangsu Key Laboratory
for Biodiversity and Biotechnology, College of Life Science, Nanjing Normal University, Nanjing 210046, China,
2 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China)

Abstract: A method was developed in determining 16 PAHs in oily sludge contaminated soil samples and other complex
matrices using gas chromatograph-mass spectrometry. In order to meet the requirements of laboratory analysis, elimination of
background interference and improvement of the reliability of the data, detailed sample preparation and instrumental analysis
were examined, together with quality assurance and quality control (QA/QC) of the method. The results indicated nice correlation
coefficient ranged from 0.999 3 to 0.999 7 and low method of detection limits (MDLs) from 0.11 to 2.54 ng/ml with recovery rates
and relative standard deviation from 70.5% to 107.0% and 0.09% to 3.15% respectively. These proved the method highly
applicable in analyzing soil samples contaminated by PAHs.

Key words: Oily sludge, Contaminated soil, Gas chromatography mass spectrometry, PAHs
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