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IS FHEA AR HEY) (SQC-116) B0 E , W 28 fE AL IE P ALY AT 5 X W] 9, M %122 (RE) 24 10. 6% , A X7
WEAW2E (RSD) by 1. 4% , U B 7 i 0 I 4 RS 86 BE SR BT oK . SR, i SCR R ST B9 7 i Al T b s b X i
5 IR SR A S MRS E A AL (C,~C,y) , G BTN 3. 3~32. 1 mg/kg; Hoh 4 M kG
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SRR . SRR (RS- SR S R LI 5 MR D5 A 5
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Abstract: To strengthen regulation for mitigating the risk posed by petroleum contaminants in

soil, the Ministry of Ecology and Environment of the People’ s Republic of China has classified
petroleum hydrocarbons as a key monitoring item for regulatory contamination monitoring. Petro-
leum is principally derived from petroleum and synthetic fuels, which contain an extremely high
content of hydrocarbon compounds that have varied boiling points. These compounds are chem-
ically classified primarily as saturated and aromatic. Aromatic hydrocarbons are typically highly
alkylated monocyclic, bicyclic, and polycyclic, which are more toxic to human and animal life
than saturated hydrocarbons. Because of the significant toxicological differences among the
various hydrocarbons, it is difficult to accurately assess their environmental toxicity by only
determining the total content of petroleum in soil. However, there are no analytical methods for
the simultaneous determination of saturated hydrocarbons and aromatic hydrocarbons in soil

75 H #3:2021-02-09
# B IEE R A.Tel: (010) 58711267, E-mail ; wu_yanwen@ 163.com.
EEWA a5 & LW (2021Z10111).
Foundation item: Beijing Municipal Reform and Development Project (No. 2021ZL0111).



- 906 - 1, g7 %5 39 %

according to Chinese standards.

In this study, extraction and purification procedures were completely optimized depending on
the matrix of the soil samples. The advanced analytical technique of on-line high performance
liquid chromatography-gas chromatography ( HPLC-GC) was performed after sample prepara-
tion for the simultaneous determination of saturated hydrocarbons and aromatic hydrocarbons
in soil. For the extraction, n-hexane/ethanol (1:1, v/v) was chosen as the extraction solvent.
The ratio of solid sample (soil) to the solvent was chosen as 1:4, and extraction was per-
formed once at room temperature, for 1 h. Water was then added and mixed to remove ethanol
from the extracts, and the upper n-hexane layer was separated; thus, the petroleum hydrocar-
bons in the samples were completely extracted. However, the oils and fats in the matrix of the
soil sample were also simultaneously extracted. Because of the limited retention capacity of the
HPLC column, the presence of oils, fats, and other interferents would affect the subsequent
determination of saturated hydrocarbons and aromatic hydrocarbons. Therefore, an additional
purification step is required before sample injection into the HPLC-GC equipment. In this study,
purification was performed using a lab-made silica gel column, which is commonly used for the
determination of saturated hydrocarbons and aromatic hydrocarbons in food. The purification
column was conditioned and eluted with an 8 :2 ratio (v/v) of n-hexane to dichloromethane
after sample loading. Subsequently, the eluent was concentrated and injected into the HPLC-GC
equipment for analysis. The flame ionization detector ( FID) is ideal for petroleum hydrocarbons
quantification because of its nearly identical responses to all hydrocarbons; hence, with the
FID, reference standards are not required for quantification, and internal standards are typically
used for quantifying the total hydrocarbon content. In this study, cyclohexylcyclohexane
(Cycy) and 2-methylnaphthalene (2-MN) were used as internal standards for determining the
saturated and aromatic hydrocarbons, respectively. The limit of quantification (LOQ) of this
proposed method was 0. 4 mg/kg. Moreover, the suitability of the method was verified by com-
paring the obtained content against the soil petroleum hydrocarbon standard ( SQC-116) ; the
measured value was found to be within the credible interval provided by the standard. The rela-
tive error (RE) was 10. 6% with a relative standard deviation (RSD) of 1. 4%, which indicates
that the proposed method is accurate and reliable, and the precision meets analytical require-
ments. Finally, the method was applied to the determination of hydrocarbons in five soil sam-
ples from the Beijing area. Saturated hydrocarbons ( C,,—C,,) were detected in all five samples,
with contents ranging from 3.3 to 32. 1 mg/kg, while aromatic hydrocarbons (C,,-C,,) were
detected in four samples, with contents ranging from 0. 8 to 4. 3 mg/kg.

HPLC-GC combines the high selectivity of HPLC with the high separation efficiency of GC,
and as demonstrated in this study, can be used for the simultaneous determination of saturated
and aromatic hydrocarbons in soil. The source of hydrocarbon contamination can also be
preliminarily identified by chromatographic analysis.

Key words: on-line high performance liquid chromatography-gas chromatography ( HPLC-GC) ;
saturated hydrocarbons; aromatic hydrocarbons; soil
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AMAE R BEIE AL 25 Tk A9 SR BHE 2 BR B b
FH 4338 SR, HTFR s f e S AR T R
X REE A 75 G KU, I Ab , — 22 AR R R B0 3
Boim P AN 200, a8 | it 50 S R K HE
AR RS YN B I, SRR AR S R
SR N, K, R A TG Y — HE
B W A s

A Al AR B A A B AN R S A 2R A
Wik EEY, BRI EY . AR A5 12
AL LA B S BRI 5 M B I 0 v B ot B Ak 1) 07
Frfig , o, ELBE S SCBE R 7 R I 20 R GE vk S 1 A
% ( saturated hydrocarbons, SH) , & A ke kb 75 &
% 88 FR A FF 7F % ( aromatic hydrocarbons,
AH) " BT AR R EON T ILEDL T, H i
HALE S AR B R, ook H o 2 i m A~
F o3, RBEHFAT S . £LAMGIEE SRR
HI GRS 1O o M ik 8 2 H T4
I R I (H AR R B AN SOk
J7 vk B E J5 B, 20 A i AR T D[R] s
SEM AR RS B0, (H 75 228 25 19 1O S Ak i 1
VU L, HRSCBER I, B T A TR i T Lok U5
B H 2 AR AT R A 2= 20 i 5=, TG
RARB SIS bRES 5 Z LR, otk 5
H AR UCEC AR S, I 25 5 0 vk S e e S
PrAg il S KHE S IRl 2% (FID ) X2y By
e 0 JLF- 5 4 — 3, DR e 25 SR S hm i i JE oG
HEAE— 1AL YAE R A RV A] XA [ e 5 ) A4
TS Y TR e i B AR A
T (GO) BN FREE A R AT BB bR

SR, GC-FID ikt Z 81 , Joik X g 5
FFARE AR TR R 2 A i sE v 22 AR K, At A
B EBWER , S B0 R ZE M T B, 1 05 A @]
RESOmAIEOE KBS L R T 500 S RN AR
Tl , 296 E =i 22 M 05 o 7 vk R R A R o =
S e A2 T, 48 A B R 3 B A SR R A R D A
1D R ZT R IERR IR R 2 IR BB R
JERK , R, Bl AR FH 7 2 3K ] o S80HAH £
1% M 4 3% (on-line high performance liquid
chromatography-gas chromatography, HPLC-GC)
FARM E F A T Pl is ), AR A ER T
K A o B S AN AR BR o HPLC (1)
Bk M A T L 2 6 ek i S AR 1 4 I, () T 25 AR A
TR SR i i i D4 | TiAd: 5 95 500 HE 2 1 4 A

() HPLC-GC 4 1, 4 43 B3 Hi 3k B AN A2 Fn 55 B 42
LA GC 43T, FLIESEEL T 2B AT, i
KHFRTE T 43Mr REUE ; HLAb , X R G038 Il &
£ 58 A A (A58 38 (RNl E Y — B WA =
VEFIES 1 AT AR A FID 20 8,) , — R AL B AT [
At S B AR R 55 A A A T 5, BT M R T 4T
&#, HPLC-GC MR FHAT 0/ T 4 i it Al 51
THFE, Wb TS0 IR i T V5 4 g A, AT 2 5
TR HER R A SR A BT FRATTRT
FRZHAR Iz 1T 95 JOK 7550 1 55 5t
Prim Ao e o gE R B, S TRLRE S B9 S8 5T
ARl Hp M P S A A 25, LIREL
D5 R B, KRS 4 5 AT D B O O e iR 4
R, V40 o ) 5 B2 = e 2L BRoK A T3, i — 2emg 25
JE PR O U 5 K i b BE A RE R B o 2T AR
AWK HPLC-GC T H il frke 555 & ke
D5 75 BEAR e 49 35 o 1 DI 155 0 % A o iy Ak L
TR, B AR SR BT WA T T 5
oAk, , CoFE PRI TR B 1) 7B R B S B AR A
HR, 1T HPLC-GC 1 HPLC Tt Ji5e A ) W% Jhf 45
HBR A SCHE B LR [ AHAE L SPE) i+ b 23R, %
SERAL T 2 BR B i B S5 A AR e 25
5 5 J5 , R HPLC-GC 4% AR #3717 [R) s o 4 3¢
TR R DT B R 10 i A, AR A 3 i % 1A
SYMHRER T AR B T5 Yol IR, X Be 3558 T g IR b
HET TR 1975 G 05 1 s T B R s S S S

1 SKIEERS

1.1 &R GKF 548

HPLC-GC B . B4 & — 0 UV £
MIE8 A9 LC 20A WAH (235%1%, 44 FID # GC 2010
plus M A,3%{X ( A 4% Shimadzu /A7) , HPLC-GC
10 (5[5 Axel Semrau A F]) Fll PAL H sh i FE#E
(Hit: CTC 28H]) .

IECKE S e ToK S RS ik Al
( 2[# Fisher Scientific /A 7] ) ; JC/K & FR #4443 Mt
afi ([ 25 4 A Ak 2= 0 A BR A7) 5 BE (0. 063 ~
0. 200 mm) , i I H 400 °C F i1k 16 h( {£[E Merck
NI

SQC-116 1y - Ay I br HE W (A HEAE 2 541
mg/kg, 1] {5 X JA] 938 ~3 750 mg/kg) I [ 35 [E NSI
Lab solutions 2 7] ;9 P IR/ 55 F IR A AR HET
T (15~60 mg/L, % 72 1F & e A/ ol A, 4354
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FRFRE ) IE+ =6 (n-Cp, ) B R EWE R 15
mg/L,1E+—%e(n-C,,) IS LE(Cyey) JK
HHE(5B) 1-H HEZE (1-MN) 2-H 525 (2-MN) |
1,3,5-=80 T # 28 (TBB) Ay i & ¥ B 4 30
mg/L, 5a-AH§%E ( Cho) AL (Per) Y T &k FE
60 mg/L, LA L 9 BRI BT LA K C, ~ Cyy IEFE B
FRIRA B5 UE S (1000 mg/L) #10 [ 3% [ Sigma-
Aldrich A ], HHo n-C,, #1 5B 43551 F T4 A4z Al
BRI I KA % %€ 5 Cyey 1 2-MN 73514
TR D7 75 438 () 58 Tt N A s m-C, BT 1-MN T %5
FLINARY) Cycy Fl 2-MN (1) 0 A5 5 109 HE A 1 5 ot
4, Cho \ TBB Fl1 Per H T W55 HPLC 4r 5150, &
143500 R R R AL 43 B A i L 5 7 J 1) FF i 5 K iy
FRic# .,
1.2 iKEHE
1.2.1 KR I

FRECS. 0 g B3R A 20 mL IE O - & B
(1:1, v/v)IBERFF 30 pL AR/ 35 FRIRG
FRUEVEW, P35 1 h, R INA 20 mL £ 7K, K
Ve Ol BUE C e,
1.2.2 RFEEEL

W 2 g 1E AR ke A\ B IS JE A Ak I TR A
1 g JO/KBIRREN, LA 10 mL 1E & be- iR S
VA (8:2, v/v) PHEAEIR SR G A LR P2 U, Ff
WL+, LA 10 mL 24 I O - A BeIR G
F(8:2, v/v) ik, WA BE BRI M 4F 22 1 L,
1 A HPLC-GC Z3#7 .
1.3 HPLC-GC ##7
1.3.1 HPLC 41

Allure Si {44 (250 mmx2. 1 mm, 5 wm, 6
nm, % [E Restek A F]) ;i sl A MIEC ke, B A
Sk B EEENE :0~0. 1 min, 100% A (3 4 0.3
mL/min); 0.1 ~ 6.2 min, 70% A ( i # & 0.3
mL/min) ; 6.2 ~15.2 min, 100% B ( JZ i, i N
0.5 mL/min) ; 15.2~25.2 min, 100% A ( Ji# Jy
0.5 mL/min) ; 25.2~30 min, 100% A ( &} 0.3
mL/min) ., HPLC 1z 17 i #2 i I 20 AH 28 e 5 18 A
S/ 5 A e U AL 5 A I 2 (230 nmy ) WA 3
KR 50 L,
1.3.2 HPLC-GC # 1

HF HPLC-GC B4R 2 HPLC &5
A3 E] 450 wL B9 ATEE (2. 0~ 3.5 min) FI55 &
J2(4.5~6.0 min) ., BB 8T Y, LA S

REAE T A GC 438, GC XAFBL 45 1 fh AT
( Restek MXT Tk 2 B4 HWikE, 10 mx0. 53 mm)
FI AT HE (Restek MXT B HE, 15 mx0. 25 mmx
0.25 pwm) 4 AL H AN AT 8, AR FE RS A e
& HEA—ANHEIE, WA S Pk 2 i —aE s
U HEZS i 7RSS FE LC P43 i 1 i
0.5 min FF)5 , B 455 0.3 min X, #5%3)
GC Z G 1 1 A R 55 A 4 v SRR 4 791 3 3 5 54
HE2s 1R 2B, F A /b 1 30 5 Ve A 1) s T SR AR A
MriE AT, AT IR SE GC 43 2 A E

1.3.3 GC 4%

TR THE I AT FE 60 °C (4445 6 min) , LA 15
C/min FHE £ 120 T, FHLL 25 CT/min FHilEE 370
C (ff+F 6 min) , FID EEH 380 C ;4B ke
SN 530 B SRR S R T 4
30 .40 #1400 mL/min,

14 HESH

MU FNE N5 IR TE GC-FID % & v 44 5 — g i
TR BB G 0G | E EHE iRR 55 T e &
I T P F 2 5 T 0 2 (] ) TR ) LR
TR B GC 15 18] JE g 7 1Y AR SR I
SE R TTEHIBRTY . SR NARESHE AR 35 & &
HEATE B, TR RVES () 2 B AR R PR O R IR O b
(Cycy) , SR E &N R 2-MN
1.5 ZHXW

BRANIN - e i A0 H B8 1.2 1R 1.3 kAT
PR A BIRR 5L 25 (3256 1) HPLC-GC 5 1A, 135 A
AN YA R I (1 B, SEE R BT B, SE2k 0w
R B 5 A R 5 o 09 2 b T 4y
Z—

2 ZERE5TE

2.1 1=#E
211 #IEFA B EE

FRPEA LA IR TR B, I Cobe  IE Pike . A b
AR R AT TR R, m T R SR
ANTRVRREE 07K 43, - S3E FUREFL B rp (1% 7K 25 BELLE A 3
FEY TR R, PR T 5 2 WA i A T S S
Ko BRI, 38 R 78 & WK 25 5 5 805 B 1R
YA o BRI 38 2 in A 5 7K B AR P
I FH 2 37 ] A R 2% T8 7 7K 2 R AR 2E B A
AR . EBRARME ISO 16703 2R H P9 -
EBRGE(2:1, v/v) SRR A 7] (A i it 3R C
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e I O e 5 ) R 3 R 55 A o
EPA 3540C FilxE 38/ DU i) £ B 57 >k H IE ©
Pi-TNER (121, v/v) B G BB (1 -1, v/
v) 12 IR E BB AT L AR E HT 1021-2019¢ +HET
YIAIEE(C,o~C,) B KA il k) 2 IE C
Be-TER (1:1, v/v) BUE C bt SR BuEF e

H T 1E BEGE (0 Wk L, ol 98,5 C, KRR
R ZE (R st 1R 5 AT I T 2 o1 2 i, WA 32 52 3] FiR
il 5 AU e DU 5 A P Se 4 il Ak 2 44 51 ), T
I RBR B A = R, PR, SR HRGE & B AR
EBERE A S H e, DL Z B AR R AR A A1 T e 4
HOAR . A 5125 2 F0%t e 1 IF © %8 FlIE © -
CEE(L:1, v/v) AR EUICR . 25 RV IEC k-4
FE(1:1, v/v) BERBGEC%E (13.9 mg/kg) B RAL T
IECHERY (5.8 mg/kg) (B35 E WL 1) ; [F i £ B
R PEARAR , SOASIF ST R - LB (121, v/v)
VR L HE b A R A SR BOA I

04— C,, Cycy Cho

j=4
W
|

Intensity / V
f=}
(IS}
|

———
—_—

<o
I

n-Hexane/ethanol

] n-Hexané
0.0 +4+———F—"—"7"—"7— LU L

—
6 8 10 12 14 16 18 20 22
t/ min

1 AEAFRRE— TR PiainEH HPLC-GC iEE
Fig. 1 HPLC-GC chromatograms of saturated hydrocarbons
(SH) in the same soil sample extracted using dif-

ferent solvents

Cycy: cyclohexylcyclohexane; Cho: 5a-cholestane.

2.1.2 EEBEAHWMA

H TR BURE S SE 4, R N R
2.1 1 WA B EE SRR, AR5 G IF R4
B, 5 R B B HORG YR L i B — VR A e 1] %5
FITHAE 5 B3 — A%, (B AR ) & = AU T
4.3% (WLFR 1) , U 25t — YR B AT 4 G A
FA RSO R . DIE, 0 PRI — IR,
2.2 &k
221 HAEBEWEF

PEHCA R, F R AR RS AR
BebE Tt — R4 B SR P 3 S 4 49 52 i
JEEEW AT, R, T ZE X R O A T A, AR

F 1 REZHE—TEHERPIEE(Cy~Cyy) MERF N
Table 1 Influence of extraction time on the determination
of SH (C,,—C,,) in the same soil sample

Contents/ ( mg/kg)

Extraction

. RSD/%
time 1 2 3 Average
1 14.0 13.8 13.8 13.9 0.8
2 14.3 15.1 14.2 14.5 34

TEMRBE S 1 R v AL EURL ) B0 RE A% W ) 20 M4
TR R, AR & 5 P B
WG ARV A AL ORI HL % SRR
BT RERRE Ak 254
222 EBEAWEE
IR ORI AR A S B e

W AR TR RN AR | B AR PR o i D5 B e, B
2 I = ER AR R R R R s — L i,
L | D 15 e B A 1265 O VA = B wb
()2 RAFXT 3 i f A B Be 4 | R (IR X 43—+
Jo i P ot BRI s X T 5 A SR 40, W ey Sl
HR B 1R B e SR IR P B BRI v B o i
BRI Z 508 | o 2 A o 56 AR T Joe AR
5 ST A A& -4 i PR 11 VSRS X A DN DR
FIF IR oy B G O, 8w L2 e G W bric 41455
A3 % &L, B Cho i i 1 A1 k& 19 K 35, TBB
Per 435l bR ic 75 B 48 B FF ot 5 A v, L Ab, A i
TR T H IR IS IR Y m-C,, B0 5B LAl 5
LRI R 38 3 AR A AT AL L R 5 A A 4
AR NIRRT 5300 28 B N A2 Cycy GEE n-C
e R Cycy H—F , HHTH%E Cycy MR ,
I7 T4 10 22 R AR A 2-MN 5K 1-MN( BFpfE A
PIH FEAR ] ) F

i F HPLC REME 2354 (250 mmx2.1 mm) H
W% B 20 mg IR, b T H{f HPLC k5251
FREUR AR A HPLC 43 3 10 AV 55 & ke =2 1
T2 W R H SPE Ak, # 1 mL iR FR/ 5 &
WRIRE PR ¥ & SPE A1, 5 FREWGE T,
43 15 mL IE 2 ATIE S be- AP R (8:2, v/
V) VEBE, B 1 mL PRI 145, 1A GC fr, %
FUMIAE R B MBI AR RN R s Vel . 5
T UHIEC e, B2 /)5 | mL 35 & B AR 0
MIBRICH) Per AR U 1R FHIE O be- — & 0 (8
2, v/v) YRR, Per 7655 5 B L, 11 45 R ( ILE
2), 99% LI I Per £ 7E S ER 102 m, N T
Fo3 S e AR5 R 10 mL E C e S
BE(8:2, v/v) IRV FIE RV .
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2.5
] I o
2.0 ZZ1 Cycy
4 M &3 C,
=) ] 3 Cho
= 1.5+ ZZ1 5B
@ 1-MN
<
= 10] B 2-MN
& =2 TBB
B&E Per
0.5
0.0 V_bﬁﬂ E =
1 2 3 4 5 6 7 8 9 10 11 12
Fraction number
2 EMEMFER(AH) BEMERTESERESLENED - ke (8:2, v/v) REBRFIEHMNER

Fig. 2 Elution order of mixed standard solution containing SH and aromatic hydrocarbons (AH) through the SPE column
packed with silica gel and a solvent mixture of n-hexane and dichloromethane (8:2, v/v)
5B: pentylbenzene; MN: methylnaphthalene; TBB: tri-tert-butylbenzene; Per: perylene.

2.2.3 HPLC-GC 4 #7

W TN/ T A T s VR VS R R ik 2 B
Feik, BT A VR 45 2449 1 mL, 4 A HPLC-GC
PL13 95 5500 M . 45 5R KW n-C,, n-C,,  Cycy
Fl Cho H 3 L TEM A2 38 1, 5B . 1-MN , 2-MN |
TBB #l Per 2 BIAE D5 Fr ki il ; H n-C,, #1 5B
B EDSCR AL T 90% , Cycy Fl m-C ., A 1 B L £
9 2:1, 1-MN Hl 2-MN [ mFLH B R 11 (DL IE
3) . ViH] SPE ¥ ikt B Al HPLC 43 B M BE 1§

0.5

Cho

] SH
0.4 4

0.3

Intensity / V

0.2

0.1

[0 S —————

Per AH

0.4

034 TBB

Intensity / V

0.2

0.1

L

0.0 — LI B B B B I
6 8 10 12 14 16 18 20
t/ min

B 3 SH/AH BAIRERREAEKHESL/EH HPLC-GC if
Fig. 3 HPLC-GC chromatograms of mixed standard
solution of SH/AH purified by the SPE col-
umn packed with silica gel

SRR A A T R R O R TR
23 AEFEER
231 BEMHEHE

Ph1.3 5545381 n-C, ~n-C IERBE SR TR A
B (WIE 4), n-Cy n-C,, -+ n-Cyy ,m-C o FHXT T
n-C,, YIS T7E 0. 92~ 1. 05 Z Ja] , P W 43 B i 2
Ik S E AR 5 A R e ik A B AR R
BB, W R T 25K (n-Cyy . n-C, |-+
C oo FHIXF T m-C Wi 137 P17 55 T 0. 80)
232 LZMHEESE

Ay BB 2.5 .4.8.20.50.150 250 500 mg/L
M (AR S F R BT LA 85.5:14.5) 1
IECVBEA W, B 50 pL {3 A HPLC-GC Wl &, LA
TR THY R B VAR B R A AL b, 4 i) DA R A T A
RO I T A A bR, 2l bnifEdth 4o, 45 R %
B TR AE 2.1 ~427.5 mg/L. 35 HFRAE 2.9 ~
72.5 mg/L BN OC R R AT, et 7 R 430 ok

n-Cyy 1

0.8
] or
0.6; C‘-W
S i
> i
£ 04
§ 1
E 4
0.24
{4
0.0 =T U T
6 8 10 12 14 16 18 20

t/ min

B 4 n-C,,~n-C,EHiRRA BN HPLC-GC i&E
Fig. 4 HPLC-GC chromatogram of n-alkane
(Cyp—Cy4 ) standards
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y=1045.92-1532.3 (R*=0.999 7) Fl y=146. 4x—
772.3 (R*=0.9993) ,
233 EER

M T IR R GC-FID 1% & S ge g AR PG4 4%
M G M BR B 7 B GB5009. 1-2003 A3 ] T
ART5 . AT R BROR F SCRk 5 A B iEA
FID 19 7 9l & 5 & 2 /03K 5] 100 ng A BE #fE #ff
SEVS ) ARTTEERRELS g 3, 28R H SPE Rk
WA SRS BATUN 1 mL AR, )5 B
50 wL A HPLC-GC & &40 #Hr, IS T4 0.25 g
FEG A A R E A FID A&, R X6 7 B9 LOQ
{49 0. 4 mg/kg,
2.3.4  EFE AR E A

FREL 0.5 g SQC-116 -+ 3 77 jh J& br 9 5t 7
0y, F3R IR A2 | 25 42 5 1 1) TS 35 FAS 285 B2
W7 -2 2 2 809 mg/kg, 5 bn i (B AH X 152 22
(RE) 7y 10. 6% , 7E 1 A5 42 AL (14 W] 45 DX 8] P AH X A
EIRZE (RSD) i 1. 4% , 2 B I 7 92 43 A I e 4 3¢
T AR BT R RS 2 B A
2.4 ELEREFERSH

ARSI SR A R T A R X ) 5 A
TR R AR RS R A R LR 2, 4
AR5 A RSP IR AR (Cy ~Cy)
HA RGN 3.3~32. 1 mg/kg ; Hp 4 MREG

a. No.l

0.5
] C,, |Cyey

Cho
9]

] » g
0.4

0.3 4 Cp

I
:

Intensity / V

0.2

A

AH

TBB: g
1 =

Intensity / V

L I R R T
12 14 16 18 20

t/ min

JKTL\'Iﬂir‘jtﬁjg‘i(C](J ~ C40) ,/ﬂ\:/ﬁ’\%ﬁ@ﬂﬂ 0.8~4.3
mg/kg , 5 LIS A 6. 3% ~13. 2%,

T2 TEHEPEMBEMFTER(C,H~C,)MEE
Table 2 Contents of SH and AH (C,,—C,,) in soil samples

Sample No. SH/(mg/kg) AH/(mg/kg) Aromatics ratio/%
1 6.6 1.0 13.2
2 32.1 4.3 11.8
3 3.3 <0.4 -
4 13.8 1.1 7.4
5 11.8 0.8 6.3

AV T WA LIEFES RS (WK 5) , 4
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