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This method i{s for the determination of gasolina,
diesel fuel amd similar hydrocarbon materials in soil
samples cbtained 1in invastigating service statisn and
other fuel storage sites. "It is capable of detecting
thase fuala down to 10 ppm in €oil. Repeatability
and reproducibility have not been determined. Hasaed
on simtlar analyses using the same primciples,
repeatability is estimated to be +/- 20% or batter.,

Use af thie method i{s restricted to persons
elperignted in gquantitative gas chromatography using
flame i1cnization daetectors, integrators ang the
intarnal wtandard methodol agy. -
| : i mem e alingz. Chally
The s0il sample is extracrved e R T N e S W o
to dissglve and concentrate hydrocarbons absorbed in
the soil, An internal standard is addegd to the
gample fer quantitaticn. Tha carben disulfide is
recovered by displacement with water and
centrifugattaon, Tne.cerhﬁﬁ-ﬂinulsLan exftract is
chromatograohed and tnhe area af the fusl p=2aks is
compared tn the internal stancard to estimate thea
Concentration in the soi1]. "

fe . Als
-E3:¢$%—4+aﬁ44+ae, reagant grage. {(See Note ! far
CAUTICN)
40 oL YOA wvials. n
Analytical balance.
Fasteur pipettes.
Volumetric pipettes ~ ) ang 5§ mi,
Volumetric flask ~ 30 or (o0 m .
Distilled water.
Ultrasonic bath.
Cantrifuge copable of ACcomodating VOA wvials.
Gas chromatagraph with ¢1]ame lenization detector ang
means af Guantify:ing peaks.
Injectiaon syringm, {0 (L.
A 00, vlegaLeoang (ioe,ui‘ hﬂiﬂ%ﬁﬂfﬂ.\
1. Fipette dvscmé Qubopsama inte a |00 ml volumetric.

\\\H-—flask and fill A EN ot G R - bl . Mix. (Notes 2
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<. Weigh It ta IS grams gf the SQ)1! tn be tested intm
& tared VDA vial and recorg the weight.

n "
S. Pipatte 5.00 mL of the MLU;
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, Product, may suffice for cecision making. Depending
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Note %, MN-heptane is a component of gasoline and -
other hydrocarbon mixtures. It is added here as an
intarnal standard in sufficient quantity so that its
concentration in the fimal e:xtract will be much o
higher than any heptane eutracted frem the soil. &

Note 4. The water is added to the sample to

facilitate mixing and to provide a liquid for

displacing the-aa#§f7q¢+au4£ida-frnm the soil.
‘ !0}11 td 1

1, The earbon disulfide - heptane solution prepared
in Step 1, PROCEDURE, centains 3I4.2 mg heptane in
@00 ml., This is the internal standard weight, Wige
The weight of =o0il, in grams, from Step © is the
sample weight, Weamm. Estimate the arsa of tnhne [.S.
from the integration of Step 11, This is Arg.
Estimate the area of the hydrocarben from the
integration. This is Amame. Use tha Blank run $rom
Step 13 to help estimate Amamm. .

2. Make a preliminary caleulation of the amount of
hydrocarben in the soil =zample.

Aammm K  Wim
““““““““““““““““““ NOlOQO = ppm hydrocarboneami_xm

%+ This preliminary calculation, coupled with
qualitative identificgation aof the hydrocarbon

@n the chromatograhic conditions, the preliminary.
concentration will be apprcnimaté}y SUA = 904 aof the,
true value. Careful stancardation of the methed may
not be warranted in every casea.

4. 1f more accurate calibration of the method is
necessary, plot the ratio of Aname/Ara for each of
the standards chromatographed in Step 14, FROCEDURE,
va. ppm hydrecarbon in the standards. Compare the
Apame/Ara ratic of unknown samples to this
falibration curve for quantitatien.
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‘wWater. {Note 4).

4. Place the Teflon faced cap on the VOA vial and
make sure the vial doesn‘'t leak. . =

S. Shake vigorously for two minutes. Sonicate for 2

minutes in an ultrasonic bath.

&. Repmat step 2 twica,

. 7. Centrifuge the sample vial for 1% minutes at 2500
_H | RPM. (4c) (w

‘ ' 8. Sample will now consist of three lavers. The
bottom layer is the =mil. On top ef that will ba the
aBon-giculiida layer and on that, the water.

9. Remove the saesen—deswiiids layer with a Pasteur
Pipette and place in a small vial with a teflon lined
Cap. Refrigerate until analyzed. It is unecessary

to recover all the LAl o i el £idn added,
CH;k‘Jl

10. Chramatograph the -eareen—giauwifids on A gas
Ehromatoagraph with & flame ionization detector (FID}.
Table I gives some suggested chromatographic |
conditions. Chromatographic conditions should al ]l ow
Separation of the solvent, the -repeame internal

- standard (I1.S8.), ang at least some 0f the fuel peaks.

11. Record the signal on a strip chart recorder and
integrate the peaks.

12. Make a preliminary estimate of the nature of the
Nydrocarbon in the soi) and its congRntration f{ses
CALCULATIONS, bhelow), :

\PIW AN
13. Run a Blank using theﬂm Tepau e

solution prepared.in Step 1. Record and integrate.

14, Frepare standards of gasoline apd/or diesel fuel
in soil known to be fres of hydrocarbon
contamination. Make them up in caoneentrations
ccmparable to those found in Step 12. Carry them

s through Steps 2. to 11,
| NOQTES Nete 1. CAUTION Carbon disulfide i highly

flanmacle ana touic. Avaid breathing vapors,

Avoid skin contact, Carry out all Cperations with
Qpen vassels =f carben gisulfide in a fume hood.
Refsr to manufacturer's Material Information Bulletin
for additicnal BAfatly infermaticon.

. '\vl\ |
Nete 2. 100 ml ef the carban Sy lesabenn o
solution will be sufficient far u X
P to 1
g and standards. Greater gp smaller amnuztzaéinsgzples

prepared dapeonding on need. kage th ; F:
heptane te carbon disulfige the :ameﬂ ratia o
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Note Z. MN-heptane {8 a companent of gasoline and
other hydrocarbon mintures. It is added here as an
internal standard in sufficient quantity so that its
cancentration in the final extract will be much
higher than any hoptane entracted fram the so1l.

‘
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Note 4, The water is added to the sample to

facilitate mining and to praovide a ligquid for

displacing the serbor—giculiide from the soil,
Mlly

1. The carbon disulfide - heptane solution prepared
in Btep 1, PROCEDURE, contains 34.7 mg heptane in
S.00 ml. This is the internal standard weight, Wra.
Ibe weight of sotl, in grame, from Step 2 is tha ,
S2Mple WRIght, Weame. Estimate the ares of the I.S.
froam the Lntagration of S%ep 11. This ig A;a.
Estimate the area of the fvdrocarbon from the
integration. This 18 Agame. Use the Blank run fram

SLep 13 to help metimare Plammm . :

2. Make a preliminary caloulation of the amount aof
Rydrecarton in the so1l sample.

Agamm Wem

. e e, % i A A R . s . W 1[:;(:]‘) -

A!ﬂ K Wammm

pom hydrﬁcarbonpnmuxn

3« This preliminary Calculation, coupled with
Qualitative identification of the

hydrocarbon
product, may suffice for decisicn making. Qenending
on the ehrgmatograhic caonditions, LNe prel lalnary
ConCentration will be APDrouil mAERL Yy ZOY - JoY af the
true value. Careful standardation of e TGEhSd may

net be warranted in every caue,

4. It more accurate calibratiao
NECTESEAry,

n of the nethad is
o+ Anna-/ﬁ:a for each ot
phed in Step 14, FRAOCEDURE,

the Fatys

Ehe stantards :nrmwa:;;,

HiQE

¥W: ppmoRydrosarton in tha standards. Compare the
ﬂﬂﬂﬂ_a‘f"llﬁ FACLD BOfF WNERONMA SEnﬂlple: tD this
Calibration curve #or quantitation.




