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A Study of Analytical Methods for Oils in Contaminated Soil
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Korea Institute of Science and Technology
Seoul 136-791, Korea

ABSTRACT

To analyze of oils in contaminated soils, it is necessary to classify of oils accurately and
it has to be selected suitable extraction method and instrumental analysis method in
according to the character of sample.

In this study, oils are classified into three groups - gasoline, diesel and kerosene - we
consider extraction methods and quantitative analysis method of these oils using GC/MS.

As the analysis example of real sample, we analyze some gasolines and diesels of some
oil refining company and calculate BTEX in gasoline and saturated n-hydrocarbons in
diesel. And also, we study the representative quantitative method of each kind of oils.

Key words : contaminated soils, oils, gasoline, diesel, TPH, GC/MS
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1kg, Soil [

—— sieve (#18)
L. 2 x 250g portion each
| in wide mouth Teflon lined screw cap

I glass jars (or equivalent)
ext x 3, w/250ml 0.1M HCl
I— mechanical shaker, 2hrs

- filter w/Buchnerfunnel

HCl ext Soil

I Soil

— wash x 3, w/500m] H,O

[ Washings J

l
| Sl |

+— air dry, 18hrs
grind
— sieve (#12)

‘ Zero Soil

Scheme 1. Preparation of blank soil®
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Scheme 29 253 FE99 AMAE JE
%o Table 291 71&d7 A58 S ¥4
& & e GC/MSY BMzx49] g Jeld

Soil Sample 5g(~ 20g)

!
Na2S04 5g(~ 15g) mixing

l
Methylenechloride 15y

l

sonication 20min. * 2 times

!

Methylenechloride 14 filter (or clean-up step)

!
GC/MSD 2~3 44 injection

Scheme 2. Extraction procedure of diesel in

soil sample

Table 2. GC/MS Operating Parameters for
Gasoline and Diesel Oil

Diesel Oil
BANEZ| 7|2 | 81 329 | Headspace §
Z | 05my! 5.0mg/ I
7rEd
Eo| 100mgke 5.0mg/ !
2 | 05my! —
8 A EF| 100mgke —

228 43¢ 2 PHUNBAS] dAde 4
2R Loht ARY I BB oAE F
29N E BB ARoN, AEHA 2A
2e suo Mad e $EE AN 24 5E
3 A2 5A4 e AYelokdeh. QAo 23
2ol 60% ol¥elx ABAe] 10% oluel(e]

Journal of KoSES Vol.3. No.2 3~12, 1998

Column : Ultra-2 (Cross-linked 5% phenylmethyl
silicone 25m x 0.2mm LD. x 0.33 um
fiml thickness)

Carrier gas : He at 0.7 mi/min (constant flow)

Split ratio : 1/10

Injection Port temp. : 250C

Transfer line temp. : 280C

Oven temp. :
initial Rate final
Temp. () Time(min) (T/min) Temp.(C) Time (min)
40 0 10 300 5

Scan Range : 35 - 450 amu
Run time : 31 min.
Solvent delay : 2 min
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Table 3. Extraction Recoveries of BTEX and
Diesel in Fortified Soil

Spiked Level Recoveries, %
Analytes
mg/kg 1 2 |average
Benzene 100 95 | 108 102
Toluene 100 98 | 114 106
Ethylbenzene 100 89 95 92
m,p-Xylene 200 91 99 95
o-Xylene 100 91 | 105 98
Gasoline 10 105 | 113 109
Diesel 10 128 | 128 128
Diesel 5000 103 | 106 105

¢}, Table 3} Scheme 29} &3 Table 29
B4 zAdMe BTEXS A9 288 v
Wi,

4, #of ¥ g
A et fFe EYd e Vg o
2117]552 747} 80 mg/kg # 200 mg/kg oAt
7Y 718 @A B AEYS A 57 4
oz FASA Felugln LHEFFS +5
TS BTEX &4 wWynto] HAHo] glo] 4
A2 BTEX9HE FAIst2 ok 22y gukae
2 @o| AMHE F79 THe AN U952 B
o] AMgH I Sl KA dARER) 2 M
4 A8= o] AMsE S(kerosene)sol Sl
1, 4z £/ AREX v E33 d3leaE
o] EFEE o|FAYY. /1Y 4§ BTEX
o] e AA 9] 50 ~ 60% A=l T+ L A
F= A B FUEe] ¥3} 9 B¥3) gslea
2 FH0IY. 53] 7kEd AEES iAol
- 27] Wie] EF Welre FFAe] vmy
oA H 5F 9 Afe AUz o] w
o} Elie] ol & AeE yehtw glof

#4449 9

Hoh 7AAY F2E #A7IEe Aol Bas)
o

4.1. 7719 24

TEERL £F AEF HWAdol MY & E
X BTEX7} A9 50~60%(Benzene ;
3~7%, Toluene ; 23~32%, Ethylbenzene ;
4~7%, % Xylene; 11~27%) A=E A3tz
g emn o9 = trimethylbenzene,
naphthalene, MTBE(methyl t-butylether)%
o] FEELE o girt.

Table 4] 51“414]"‘1 fese 2 3 7t
£d%9 BTEX &2 48k et

Table 4. Percentages of BTEX in gasoline
(n=3)

ARK%) BAK%) CAH%)
Average |RSD| Average[RSD) Average RSD
Benzene | 39 13| 58 |49| 41 |87 46
Toluene | 23.1 |07} 301 [47) 302 {73] 278
Ethylbenzene| 6.7 | 24| 50 (28| 37 |52 5.l
mp-Xylene| 175 106{ 117 {44} 69 (49| 120
o-Xylene [ 98 | 28| 72 (72| 45 |76) 72
Total 612 598 494 567

Compounds Average

7HEdY 32 4 BN EFETEANEY
H (BEF3A] 1996-328 )0 9J3PH 2@ EUS
g2 $2¢ 5 2 Fxojue} 339 Hg
£S5 29 ‘%E* 7R % HA-EyRL AN
GC/FID(Z2 PID, MSD)E BTEXE #Alsh=
Zolct, =y o] W& AMSSIAe) 1X2 o
HliE4o] glojol ol QARE AT & ¢
o, o]g3 13} dujEATegE I o] E
Fod $VIES ZHSHER A 5 Qo
T¢ BTEX® 9¥ /7] $A2% Bol AMEx
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1ol BTEXY] eHo] wt=A] fioefdt Joz
B7le oYt} 7Ky F4Eo] BTEX0|2 &
3 ERdlo] 7MY B e ez glovy 4
A AlZte] A= ZAIE 24 EFFAAME 9
A EFAL A HEHA gon
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oA 71Ed AR 247 BTEXS &%
4L daspt dA QEEGFY e BAE
8l- = BTEX B35 ohug} aeje] o4 Wl
A7 (trimethylbenzene §)% #o] ZAlsRs A
of nigzlsitt.

nEEe] 7MY LFESFE HA-EY 5%
'}7‘] 93 °}1E 2 255 AR
T FAHAl AH GC/MSE

.
]
>

.;g
ol

D | : GRO Standard

500 T (Om ’ 15&1 o 2600 ’ st.oo

50000 ; i : Gasoline

=

Time—> 0 500 1000 1500 000 2500

Fig. 1. Total ion chromatograms of standard
GRO(I) and gasoline(II).
Peak identity ; A : Bezene, B : Toluene,
C : Ethylbenzene, D : m/p-Xylene,

¢ 0-Xylene,

: 1,3,5-Trimethylbenzene,

: 1,2,4-Trimethylbenzene,

¢ Naphthalene

= O =™
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23g Fig. 29 ‘%E}Lﬂﬁiq
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g3l AEe] EfE] 4 22 #YF o=
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¥etaeaFe Felzrl F EX(normal
distribution) 24 A& Jdeplii loj o€
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¥xyiel A 3o|=(TPH ; Total Petrolium
Hydrocarbons)®] H2A 9] §& o8-8l FFsl=
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Abundance
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6000 1) Kerosene

4000
c1o €11

c12
c1a

I Q.LL B J/Jb o o)
500

10.00 1500

2ooo| cs

Time—) 0 ° 2000 2500
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]
i
|
10000 "
i It) : Diesel
c15

8000 | c1a | &% ci7

6000 c18 o9

cH
| ‘h

“1s00

4000

2000

021
Timey 0 4o e T

Abundance

10000 H) : DRO Standard

Cc16 C18

8000 c10 Cc12 C14 c20

6000

4000

2000

L

Fig. 2. Total ion chromatograms of STD

_|(:’-

1500 200 %500

Time—) 0

kerosene, diesel and DRO.

Table 5. Concentrations of n-Hydrocarbons in
100ppm of Diesel (n=23)

win | Bim | o [
Compounds| Average|RSD| Average RSD| Average IRSD

oom) [ | opm) | %) | (ppm) |7y | PP
Ci0 112 | 1430 117 |262] 106 |3.18 1.12
Cl2 110 14190 091 [610f 105 {792 1.02
Cli4 118 080 148 475 1.17 {478 128
Cl6 146 (256 154 |138] 149 321} 1.50
CI8 099 {535 103 {250 105 |824 102
C20 076 1002] 062 | 425 067 | 870y 0.68
c2 039 {296 030 1405 033 | 606 034
C24 0.18 11948 0.12 j18&12] 0.15 {1343 0.15
Total 7.18 7.16 6.99 711

24y u

Table 6. Area Percentages of n-Hydrocarbons
vs TPH in Diesel (n=23)

c AXH%) BAH%) CAK%) N
ompot Avenage|RSD| Average RSD| Average RSD Veroge
nHCTPHY 16.18 | 638) 1647 | 2.86) 1698 |2.42] 1654
expected
32. 294 3. 33
W HOTPIR 36 329 339 3.09
l:n=10-248%)
2:n=9-24
~ Cos 7 %F 157] B =9 FolAE o] &3] &

2. AR AS Hd golae Cudl HE
ZHCisHz ; pentadecane)olth. Fx &g AlFd]
e e 2R AR5d /Hgle E3) sk
279 Z47e] F=9 TPHd i 7Ixigles ¥3)
3= fo] WA o] HlE Table 59 Table 6
o Zzt vderidct. 2ev 579 AR EY

SEE F AZto] a3} va4vt AL v
FAEL AR HUY 47t m, EF 7Y
B ¥3 B3FAEe EGRo ]"Eaﬂ] o8 ¥
e & U 2 FX eyl @ USRS

frejsteiopzict, EF A AME Sxomet 1
HA7F AEs] e I E3} AL ER o]
FoiA oruz Ax 3 £ B3l A 5o
g Fol oj HYol 23 FAEFAZ o]FojF
AR E I T HFE e Aol vk}
o},

4.3. A=32(QC ; Quality Control)®

£ $4S 598 oYY S5, 24
wPEe A9, BHER F
o] wheA] Yashh YA BYo=A 7]
N9 A7, EFAFZHe] A4, calibration
blanks] $4& $ale} £33, §7] L AFs
czxE PAMAEAe A2 Fol S S5l
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GC/MSE AH8shs 7% 7171389 AaE
©2A perfluorotributylamine(PFTBA)
standardg AME-E 71719] tuningS 53 olt.

T3 FeAde A9 B 8 o2
22 ol e IFAFITHE FAdstn
o]F T T=E A EAskd 1 Aol AEFE
Ha}(Relative Standard Deviation, RSD)7} +
15% oW o o AlgE4S 33t an &
A gAEEE I QC ARE AMgshed HE
BEE 448 Flel] AFEAS e FRA
o A Fr(Ee2 AP TN HAde] TE)
2 53 AH-Pt

ojAL AEEMT FUT HFo=2 23 ol
248 292 RE 3483 FFURE T
BE A89 matrix 7t 22 2% 3070 AlErit
H2 1709 QC A8E BA3IY,

5.

e

g

FFe HF LgS B3 Haixde 2A
R X 18FEES AP ERAoF
3ol £/ RS HE 2 3 BH 9
< ZRdoRth. FF7Y BFe A VY, §
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A Ee] mlo)a E¥dlu} AlEstE oyt
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