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1.1 AR5

E-916 Jill e e 5 57 25 BUAX (Buchi Fi12) 5
7890B-7000D “AH €2 1% — it 15 15¢ FH X ( Agilent 38
) B A 3h ke % ; R300 JiE 5% 2% % 1% ( Buchi Fif
1) ;EFAA-DC-24-RT Z WAL ( L2 35 Rk 224X
e BR A F]) 3 SPE /NAE (Florisil 1.0 g, 10 ml,
CNW) .

11 A A DL (W3R 1) IR G PR
(2 000 mg/L, TMstandard ) ;5 F R ACIEFR (2 000
mg/L,02Si, £ [H); 9¢ B - D,, (1000mg/L; 2 [
02Si) 5 IEC B (AR FED, CNW) 5 TN ( A 5% 2, TE-
DIA, ) ; — & e (RFRDL, CNW ) 5 To/K B IR
B (i FE 254k 2E 0 A BR A B 5 41 920 ( Buchi
i) s AEBE A (CNW)

®1 N AHFERERNYERREXET

Table 1  Mix and relative ions of 11 semi-volatile organic compounds (SVOCs)

e wEY PR [E] (min) 4l (%) EEE T (n/z) W (m/z)
1 e 6. 082 99.0 93 66.65
2 2-SR Y 6.209 98.0 128 93 .63
3 fil HEoR 7.102 99.2 77 123 .51
4 % 7.934 99. 0 128 129
5 P -D10 18. 626 99.9 212 211
6 I (a) B 22.750 99.5 228 226,229
7 T 22. 848 96.0 228 226229
8 HIH(b) 25. 346 99.5 252 126 250
9 I (k) D TE 25. 404 99.9 252 126 250
10 I (a) ik 26. 104 99.4 252 250,253
11 BiJf(123-cd) 29. 499 99.5 276 138 274
12 ZAFF(a,h) B 29. 637 99.8 278 139 276

1.2 FESMRAF

Y F A A HURE S PR AT S5 R RURE St ARSI 1
TRAE , AE G T v B 1A €0 B B v ) R
I 4°C LUF R, 10 KN TE BRI, AN B i 43
Mr, ZE-18°C HEOLIRTE 6 T~ H

1.3 S

1.3.1  FrifEhZeryie

W 11 A5 R VR A BIL Y R B T T T B
10. 0 pg/L.25.0 wg/L.50.0 wg/L 100 pg/L.250
ng/L 500 wg/L.1 000 we/L AIARHEE W ZR 41, I

A TRV B e BE R 98 T =D A R B, S5 Im A
200 ng ¥, BHFEREH]
1.3.2  FEAHATALHE

BT R SR A B TR R S B R
R AOTERY, mmiRA., RIC10 g (K2
0.01 g) HreEke &, I AGE & R RE S 1, B3k
P5] R B R AR AR 5 25 A S 44 2 b o
FHIE CLE— PR (1 :1) ZPRst i 0 2 BUUEIUS
R BOROA AR 2 2 ml, I AGE B IC /KB ER M R K
FHZ G ot - 1 O Be i MG AR oAb 2 i /R ik
AiFE290.5 ml, A 200 ng AT, Bl IF Ot
ZF) 1.0 ml, FHAAE G5 - Bk (SO (e AR
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1.0 wL; #ERE T 20 A A r i e (10 :1) AR
FHIE T2 . 40°C £ £F 2.0 min, 20. 0°C/min F+ £
180°C , {543 5. 0 min, 10°C/min F+ & 290°C , {543 8
min, J5i217 50°C , EFIER ;5 min; & FJRZSAY .
EL; B F IR R B . 230°C ; #6072 B
(SIM) A s e B F ROE PR T IR 1,

2 HRSi

2.1 BRAl AR H BRAH S5

L AT BERN L HLIT AL, 45 AR A 2k
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PRy i W RN AL AR A S S T
i SEAEL Y FUAEL-55 AR & ) i vk P ) e U

ARFR TR HERRZR . A0 TR 2 2 B, A il i 2k
FHOEME (R?) =0.995 LA I+, F- ¥ 7 A ( RF
RSD) <9. 80 AR,y i BRI~ B v &2 7
TREOR (rp e NRIEFNE BRI, 2017) 45251
A NWHE

2.2 KGR FIERR

Ay eSS P A = AU R bRk B 4
%1 0. 005 mg/kg 0. 020 mg/kg 0. 50 mg/kg FIFE
i R AR 2 B AR BE R 8, KA T 2 7 IR
ZEIRANFR 3 TR, Y 1 R R A HL bR K
F2h 0.005 mg/kg B, AR 11 Y R AE 74, 6% ~
98. 2% , X FRUENR 22 3. 03%~ 6. 98% , # X} i 22
2. 11%~ 8.93% ; MbR7KF4 0. 020 mg/kg T,
TnbR B0 2 75, 4% ~ 102. 4% , 8 XF bk 1 I 25
2.54%~9.79% , A Xk 2% 3. 24%~ 10. 9% ; 4/l
FR7K A 0.50 mg/kg B, JiAs [BICR 77, 19~
96. 6% , AR FRUENR 22 2. 60%~ 10. 2% , FH X i 22
3.25%~12. 4% ; AR DS -D,, FFH 80. 0%
~92.0%, W] UL, 77k AR B FIORS 2 B R4,
JERLE Ty 1 0 B R (R N R R ] BR B AR
$158,2017) o

R2 11 FFFELEEARAE 248 A8 H PR R E TR

Table 2 The linear equation and correlation coefficients of the 11 SVOCs standard curve

1 i 0.995 4.356 8 0.000 5 0.002 0 / /

2 2-FK 0. 995 5.8358 0. 000 8 0.003 1 0. 06 0.24
3 fil R 0.997 8.3329 0. 000 8 0.003 3 0.09 0.36
4 % 0. 998 7.4727 0. 000 7 0.003 0 0.09 0.36
5 PWH-D,, 0.995 6.215 4 0.001 3 0.005 2 / /

6 I (a) B 0. 998 6.234 7 0.000 8 0.003 3 0.1 0.4
7 T 0. 998 3.605 7 0. 000 4 0.001 6 0.1 0.4
8 I (b) P 0. 996 9.797 6 0. 000 4 0.001 8 0.2 0.8
9 I (k) He 0. 995 9.344 8 0. 000 7 0.002 9 0.1 0.4
10 I (a) 0. 996 7.6218 0. 000 6 0.002 3 0.1 0.4
11 EiJF(123-cd) B 0. 996 8.997 6 0. 000 5 0.002 0 0.1 0.4
12 Z29f(a,h) & 0. 995 6.287 9 0. 000 7 0.002 9 0.1 0.4

2.3 SLEBRAESh T

SR FHAS SC T 38 7 1 0F R R i I 8 A A Bk
bR R A b AR S TR, R 11 Rl
WAV AR, 2R ER 4, K58 BiRY
S EAE0.000 0 mg/kg ~0.213 3 mg/kg Z 8], Il

A D, B (0.010 mg/kg) A1 1 Ky
78. 0%~ 98. 0% Z [a] , ¥ i 55457 1 m#r (0. 010
mg/kg) U2 Hy 66. 4% ~ 80. 1%, 11k, Ui W
TAx e e AR RS A M,
B R AL 7 L1 R R A L
ST E,
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Chromatogram of 11 semi-volatile organic compounds (SVOCs) in the soil samples

1—2K (6. 092 min) ;2—2-FAKE} (6. 219 min) ;3—AEFEH (7. 109 min) ;4—ZE-D(7.912 min) ( PIAR) ;5—2%(7. 934 min) ;6—)E -d10
(10.228 min) (IN#R) ;7—3E-D10( 10. 228 min) ( HFR) ;8—5¢ B -D (18. 638 min) (ALY ) ; 99— FF (a) B (22.762 min) ; 10— -D
(22.799 min) ( IFR) ;11— (22. 860 min) ; 12— (b) FEH(25. 362 min) ; 13— I (K) P¢ 1 (25. 413 min) ; 14— I (a) £ (26. 114
min) ; 15—3JE-D(26. 267 min) ; 16— I (123—cd) ££(29. 515 min) ;17— —F I (a,h) K (29. 657 min)

R4

+ R T R (me/ke)

Table 4 Detection results of soil samples (mg/kg)

L&Y AL ENLOMRR) A2 EAE3 A4 EAES A6 EAET S8 TEERHIRR
P37 0.000 6 0.008 7 0.0004 0.0004 0.0009 0.0011 0.0031 0.0016 0.0100 0. 000 5
2- SR 0.000 1 0.008 8 0.0001 0.0001 0.0000 0.0001 0.0000 0.0001 0.000 1 0. 000 8
B 0.000 1 0.009 1 0.0002 0.0001 0.0000 0.0001 0.0002 0.0000 0.0011 0.000 8
Z58 0.004 0 0.013 7 0.0067 0.0013 0.0094 0.0107 0.0058 0.0591 0.0105 0. 000 7
Xﬂ‘(a)%ﬁ 0.013 0 0.023 4 0.0114 0.0019 0.0084 0.0403 0.0138 0.2044 0.013 3 0.000 8
Jil 0.024 5 0.033 3 0.0095 0.0043 0.0143 0.0603 0.0207 0.213 3 0.098 9 0. 000 4
X#(b)%% 0.032 6 0.041 8 0.0077 0.0012 0.0074 0.0362 0.0149 0.1597 0.043 8 0. 000 4
X#(k)%% 0.020 3 0.029 4 0.0066 0.0008 0.0069 0.0284 0.0110 0.1289 0.050 1 0. 000 7
ﬁﬂ‘(a)ﬁ% 0.012 0 0.0215 0.006 8 0.0013 0.0068 0.0336 0.0127 0.1918 0.0101 0. 000 6
l‘?ﬁj—?( 123-cd)tE 0.024 5 0.032 6 0.0057 0.0007 0.0059 0.0210 0.0086 0.148 3 0.0105 0.000 5
izliﬁ(a,h)Ef 0.009 6 0.020 1 0.0017 0.0002 0.001 6 0.0065 0.0027 0.0324 0.008 1 0. 000 7
ﬁf‘%‘f—D,o 0.008 3 0. 009 4 0.0081 0.0080 0.0078 0.0097 0.0087 0.0086 0.009 8 0.001 3
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Rapid Determination of 11 SVOCs in Soil by Accelerated
Solvent Extraction/GC-MS

ZHANG An-feng, YANG Jian, DENG Zhao—xiang ,ZHONG lei,DU Zuo-ling,
DEN Yun -jiang, SHI chun-lan, ZHANG zhou

(' Guizhou Central Laboratory of Geology and Mineral Resources ,Guiyang 550018 , Guizhou , China)

[ Abstract |

soil by accelerated solvent extraction ( Buchi Switzerland) coupled with gas chromatography—mass spectrometry

An analytical method for the determination of 11 Semi-volatile organic compounds ( SVOCs) in

(GC-MS) was developed. The soil samples were quickly extracted with n—hexane and acetone(1:1) , and the
extract was concentrated by phase conversion, then purified by magnesium silicate column. The samples were
directly subjected to GC—MS after dewater. The results showed that the correlation coefficients of 11 SVOCs
were above 0.995 in the range of 10.0 pg + L™'~1 000 pg + L™, RF RSD<9.80%. The detection limits of the
method found were ranged from 0.000 4 to 0.000 8 mg - kg™ and lower limits of determination found were
ranged from 0.001 6 to 0.003 3 mg + kg™'. On the basis of blank sample, test for recovery was made by stand-
ard addition method, values of recovery found were in the range of 74.6%~ 102.4% ; and the recoveries of sur-
rogate fluoranthene—D,, were 80.0%~ 92.0% , with RSD’s (n=7) in the range of 2.24%~ 10.2%. The meth-
od is fast, simple and accurate, and fully meets the daily requirements for the detection of 11 SVOCs in the

soil, and can provide a rapid detection basis for soil pollutants.
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