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Comparison of Different Pretreatments for Polycyclic Aromatic Hydrocarbons(PAHs ) Extraction from Soil
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Abstract : Polycyclic Aromatic Hydrocarbons( PAHs ) are carcinogenic pollutants that broadly existing in the environment. In china, there
is no national standard for detecting the PAHs in soil. The paper had analyzed and compared the extraction efficiency and the recovery of
PAHs from soil by three pretreaments (Soxhelt, Ultrasonic and Shaking) and two different solvents. Bulks of PAHs could be isolated with
great efficiency from soil by the Soxhelt extraction. And the Ultrasonic extraction was the most efficient for isolating the PAHs containing
more than six fused aromatic rings. But for extracting the PAHs that having up to six fused aromatic rings, the Shaking extraction was more ef—
ficiency than the others. Meanwhile, two reagents ( dichloromethane and dichloromethane/acetone ) were used as solvents in isolating the
PAHs by these three methods. The PAHs recoveries of these experiments were also analyzed. The results showed that shaking soil samples
within dichloromethane under constant temperature for four hours could isolate fifteen different PAHs with the recovery from 73.3% to
117.5%. 1t indicated that shaking within dichloromethane under constant temperature was a high efficient short process pretreatment for ex—
tracting PAHs from soil.
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It Z2 3805 48 (PAHs ) B 1 350 3508 FEsE
AR BNz A R, SRR R 2T
JR 7T — BB A Bl BER PR i 2 Ak
R34 o, A B 22 AT R oA 5 ik e (o H LA 85
BRI R, 45 A A AT AL BRI R P 2 o0

e F 89 : 2008-06-22

EETA  HE T — 1 BHE S5 H (2006BAD07A06) ; i G4
HHTT A R H (hjkj200729 ) 5 i pE 2 BRI LG
Tji H (Rnd0742)

PEER N B (1977—), 5 TP R BN A PRI, S eRbEE
BT I ZeERE TAE, E-mail : g¢j3007@163.com

WA 4 fi I S 25 R ST 3R S b 205181
SRR RAE 20 42 60 ARk E TR AR E ST, I
T5EE . IR, 2807 RV B4 52 A4l
ST M ORE R AR R B SR AR TR I, SRR ST A 2
LR TAEMITTE, 5340, 255188 o — 3R 4143 (an
2R W G ¥ R M S B S S SRR (LA R v [
WCRASEIAR IR E (USEPA ) XTI | [E AR )
A5 U8 b SRR S A M A1 R A WL S E
2 HRAFE 4 7735 o TR D6 5 T A9 i A e 25 By
Bz, X PAHs f53HT— R FHVROAR €33 sl <R (3 —
FREBHE AR, 4T AR B AT RIS , (H XA



860 B A P IR IR BRI T 1 B UL

2009 44 H

dn IO B Z2 0, R 2 Ry 1255
17, AL B AT i A E 3 23857 1
SE M A ARE

ABFFEAERT AT TARERS I, 2 1 A i
BRI 2 ERAR Il 75 PR U AR $R BSR4
AR HLE R BN g Sy B AR T EoR , AT L4
ZIRTTIRE NN IR SE . ZEFH LSRR AN Rl
FME AN A R B BOT S B 25 B ZRAE, BF
G T AR AR AT AN S O SR BOECR AR
SN o XT3 AP AL BEAR AT LA W1 T T
AFEFARLA G AL, BENHEHIEAILTG
Qe 2230557 R RO e (3 — Bl fig B L R A Ak B
FBE, IR LM h Z IR E bR 7 ik i AR
BiZ%

1 #MR57FE

1.1 ik 4

PR+ A AR TR, R B R At IR
Jit A W) 5 AR AL R TR DR SR L IR R
FERITAIA 0~20 em K T, BR S FAR AP Ay
Yy, at 60 Hif, FHFRTALHE,
1.2 iXFI 5 EE

FE)  E W e IR e I A T (30~
60 C)¥ R el M FHETEZE , ONE (A3590) , iERE
({253 M7, i A% 0.15~0.074 mm, ff HI /G F 130 C
546 16 h), JoKBRER AN (500 CHE 2 h, B B =R 5 &
TRPIEAE AT E IR, & ). EPA610 PAHs IR G
FRFENE T SUPELCO A A], Ho 5% : 28 (Nap), JE
(Any), KIf[a] B (Baa), i (Chr), j& (Ane ) , K [b]2%
BL(BbE), 25 (Fle ), # I [k]5¢ & (BKL) , JE (Phe ), A Jf:
[a] ¥ (Bap) , J& (Ant), Bfi 3f-[1,2,3-cd] i (11p), 9 &
(Fla), — 2K Jf[a,h] B (Daa), P& (Pyr), 2K Jf:[g,h,I]4E
(Bgp), #JEH 100~2 000 pg-mL™, ZAHE 2 G id
WeEEAE RS IE TR

FEALES PR KRR IR 4 R D
PRELES BLOAL HIR AR BEF 28 R AR
1.3 R#EF=*
1.3.1 RIGHHE

B 20 g HRRIBERE S B T UEARE N, s — A
URAR MG UB AR R AR ICER IS, 43 3 DA S e
VGV TR ) =51 YEFRBUEF], IA 60 mL
PR . R H , FEIRZK R TSR
8 ho FERENGE I HEBUR R R RUB M . ek

21,4 mL FRCLE, ATER R 2 mL,
1.3.2 A BRI

B 20 g BEAFIERE A E T 60 mL B, 23 5]
DL e VW BV (PSR ) =5:1 1E S HUA
FL A 30 mL $2 BUA R IR . R H T 7K
W 3 i 4 H 30.60,90 120 min, iy Bij 1E 7K iR T
T, G I vk R AR 30~35 CZ 1A HRIUS 5 B
OB RCAEE DML, LA 3 000 remin™ 434 B B0 5
min, € 15 20 mL VS W, R 2 e v A
BEFEH A =T, 4 mL A ke, WA ERZE 2 mL
(RRE XA
1.3.3 PRiHHEHL

W 20 g ERAERES T 100 mL =, 25 LA
A VAR BV (AR )=5:1 FEFR A,
JIA 60 mL $2BGAFNE I . R H TERK IR
NSRS 4 ho FHE YRS 2 SR 40 mL Fi
WTRIE e Wedi 21, 0 4 mL OB, Wi
KE 2 mL 4k,

14 EF=E

B R A R 0.5 mL, JHATHEENT 0 .
JERTHE AR 0.8 em, IEERAF G FERBEAS BOBADES . 5
A ZEWLE 15 mL, FHRIKANA 1 em 5 LK B IR
B3 g BERE 1 em S JCOKBRR N . kA b
ot , FF TO/K B R AN NIy s — S H e i st il 15 mL
AT, 7RI R, S IO K B R Ak NI % S B
FEL 10 mL AT iMBEFTGE , FE 2R, L)L 20 mL 5
F bt 55 A T EETR A [V (B )V O bk )=3:2]
VR PAHSs , #2 jk W B2 4 2 mL - min™, ISCAE I H;
W, e 7R R WA E 2 mL, AR T, 1 mL &
25, R LI E
15 Btk TIEEH

AR 7 AT oK FH Waters 2690 755 R4 AH (L3543,
¢ 6 (Waters 2475 ) ¥ ] 25 148 4 ( Waters 2996 ) K5
DU £ 16K 1] 25 M 2 ) 6 A (a3 T AR 2, 2 i e
N Waters—PAHs 79 #7r& FH R FLEEIE C18 (46 mmx
250 mm, 4% 5 pm),

TAERA: TAIAHA BB LK, W SR
1.2 mLemin™, BS BEWKUERE I M :0~12 min, V(7K ):V
(21 ) =6:4 F I PE 5 12~25 min, 100% 21 % ;
25~45 min, V(7K ):V (LI )=6:4 #5HIGE . #1327 °C.
PR BRI TA]E P, AMR I TR R E B, 58 MR i
A 254 nm; PENCRTI ERICR TR SRR R A2, D
ARAFAF DN L 5318 e K Ly {1 o



5 28 45 4 ) AR

> GR5WH

2.1 2 R BUAFIIR BRI L&

ATABFSERIT, X T BAR SR IR 1 4 53
(hnZE ke M 45 ) A6 2 B i R 3 7™ o, ISR AR
T2 PR T 2 HBOHR R [T R 2 )V O R R L T e
R R AN R & B TR, S Tk
IR G BERR G 1 A B U A S 2

El 1(a) (b)) ARCIFEECT 2 Fia LI 15
FhZ AT R 3 i 25 3 o WF5R R B 2 FhAS [l I XHIG
I 3 P B AR H AR 228/ U Be /TN i
(5:1)%F 4 FRLL 4155 0 P s R el v T S b
FIFREEE SR, 9% Pyr Fla Ant F1 Tlp (42 EZE R
ZESEREHR, HARHEm 2E X R o XU B[] f 26
FC TR I 2 5 M B A I, o) — T T G
e N A 25 AT RERE I A3 D 4 SR AE 25

007 O =5
250 F B G B/ IR (5:1)

Top
20 200 F
=
i L
<T‘E150
100
50
0_|J__-|---ll'_'-| |

Nap Ace Flu Phe Ant

PAHs

(a)fi&3F PAHs 244>
300, O =4k

_ 2501 W e/ (5:1)
2200}
=
i
Jm 150}
Z 100}
[a Ty

501

0
Fla Pyr Baa Chr Bbf Bkf Bap Daa Bgp Ilp
(b)7E3F PAHs 4H 4y

B 1 ZRREMESHFTREARES I 2 MBEYAFRNER
Figure 1 Extraction efficiency of PAHs through Soxhlet

by using two organic solvents
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Figure 2 Extraction efficiency of PAHs through ultrasound by

using two organic solvents
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Table 1 Recoveries and RSD of PAHs in soils(n=3)

Wi e M e R (5:1)
RIT fEy RIT A Ei 7]
Nap 67.8+4.41 16.4+0.52 73.3+3.74 51.1+£2.86 50.3£2.77 60.3+2.17
Ane 71.9+2.80 44.1+1.85 117.5+2.70 74.9+4.72 55.8+2.01 112.6+10.70
Fle 80.4+7.32 67.2+4.37 85.6+5.91 61.0+£5.98 70.8+6.80 81.9+4.34
Phe 90.2+2.35 123.0+11.51 97.8+8.22 60.3+6.09 114.6+5.16 93.5+2.43
Ant 69.0+4.35 140.5+12.22 74.0+5.25 74.1+3.41 161.0+£10.95 69.5+6.53
Fla 105.2+5.79 97.2+2.53 110.8+6.54 85.3£6.57 134.9+11.87 103.4+8.07
Pyr 80.5+1.13 113.2+10.41 111.2+10.34 75.1+3.38 134.2£12.21 102.8+2.67
Baa 107.9+8.42 101.4+4.66 92.0+7.82 77.9+5.38 97.4+4.77 77.5+2.56
Chr 106.7+8.75 108.6+6.30 92.5+6.38 74.6+4.63 102.1+£7.76 77.4+4.33
Bbf 100.9£6.96 91.8+7.71 93.7+8.34 77.2+3.01 95.4+4.67 77.0+4.54
Bkf 103.0£6.18 122.6+4.41 96.1+6.82 65.8+4.47 91.4+7.68 75.5£5.13
Bap 111.8+4.36 98.4+5.81 100.8+3.23 63.0£2.14 105.5+9.81 77.0+3.70
Daa 94.4+5.10 155.8+12.15 108.4+4.44 79.2+5.46 161.3£15.16 91.6+5.22
Bep 108.8+11.10 90.9+7.73 102.2+7.05 85.7+6.68 94.3+£9.05 84.6+8.12
I1p 96.8+2.23 73.8+3.39 83.5+5.68 72.1+2.38 88.3+8.57 71.7£2.37
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Figure 4 Comparison of extraction efficiency by three extraction mediums
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Figure 5 Extraction efficiency of PAHs in different hours by ultrasound extraction
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