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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards

bodies (ISO

member bodies). The work of preparing International Standards is normally carried out

through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Light attenuation due to light scattering/absorption by emulsions can be used to screen for a variety of
isopropanol-extractable organic substances such as total petroleum hydrocarbons (TPH). This is one of
the main organic contaminants of many contaminated land sites.

Petroleum hydrocarbons do not typically have many functional groups or contain any hetero-atoms
that are easily detected in common analytical procedures. When the non-polar nature of organic
compounds is targeted, as in this proposed method, turbidity/emulsification is produced by a number of
organic compounds including BTEX (benzene, toluene, ethylbenzene and xylenes); PNAs (poly-nuclear
aronpatie els-oHs-and-greasestha ertly-arefoundatecontaminateddandsite

This|method can be used for screening soil samples to estimate the total amount ‘of [recoverable

petr ireases. The
emulsification approach in this method is incorporated to rapidly screen soil samples using a system
calibj s unknown,

comiercially available diesel oil can be used for calibration. This makes ‘turbidity/emulsification
analysis a very versatile analytical method that can be used on most hydyocarbon/non-pplar organic
substance spills without prior knowledge of the exact BTEX or PNA-Content or compogition of the
contaminant. This method is more sensitive to non-polar heavier organic compounds from jet fuel to
oils gnd greases, but less sensitive to more volatile and lighter hydrocarbon fuels. A turbidity analysis
assisits the user in recognizing the contamination by non-polar®nganic compounds at a given site.

This|International Standard describes the procedure for en-site soil screening of organic|compounds
using emulsification and light attenuation due to light scattering/absorption analysis.

© ISO 2016 - All rights reserved v
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Soil quality — Screening soils for isopropanol-extractable
organic compounds by determining emulsification index

by

light attenuation

1 Scope

This
orga
The
in th
appr

The ]
screq

International Standard specifies the procedure to screen highly contaminated Sei
hic compounds extractable with isopropanol, including a wide range of fuels, oils, 4
method is useful for finding hot spots. It is applicable both in laboratories and |for si
e field. The working range is approximately 0,01 to 0,3 in absorbance units, corre
pximately 500 mg/kg to 10 000 mg/kg of isopropanol-extractable organic’ecompounds

ight attenuation due to light scattering/absorption approach in this method is designe
n soil samples using calibration with the most appropriate substance(s) likely to be

given site to indicate the concentration levels.

This
hydr
own
defin

screening technique is applicable for a broad specttdm of organic compoul
pcarbons. Organic compounds are a very broadly defined mixture of compounds, whic
specific emulsification indices (see Annex A) and a gross emulsification index in a mix
ed primarily by their insolubility in water. The niore insoluble the compounds (e.

compounds), the higher the response. Hydrocarbons are’generally less-reactive and have li

Dete

Fmination of emulsification indexes uses theirvnon-polar nature to detect organic

including a wide range of hydrocarbons from about Cg to about C3e.

NOTH

This
that
advis
near

This method can also be applied to bielogical substances such as vegetable oils.

method is not applicable for determiniation of specific organic compounds or groups of

able to confirm a certain percentage of both positive and negative test results, espg
or above a regulatory actionlimit or when the presence of background or when interfe|

compounds such as surface active substances are suspected to be present.

This
gaso
for tl
the g
hand
dem

If em

method does not.address the evaporation of any volatile organic compound mj
ine) during sampling, preparation and detection. Although the screening method
ne quantitative-detection of volatile hydrocarbons, it is not intended that the method
uantitative detérmination of volatile petroleum hydrocarbons unless evaporation du
ling is addressed; the response factor be appropriately corrected, or the method per
nstratedwen real samples.

ulsifiers or surface active substances (e.g. detergents) are present, significantly negat

or fa

Is to detect
nd greases.
e screening
sponding to
in soil.

d to quickly
bresent on a

nds, mainly
h show their
fure sample,
. non-polar
'tle polarity.
compounds

compounds

may be part of a larger organic compound mixture. As with other screening techniques, it is

cially when
ring organic

xtures (i.e.,
ran be used
be used for
ring sample
ormance be

ively-biased

sé-negative results can be obtained. If there is any evidence for the presence of surfact

ances in the

soil, this method cannot be applied.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

[SO 11074, Soil quality — Vocabulary
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and definitions

For the purposes of this document, the terms and definitions given in ISO 11074 and the following apply.

3.1
emulsificat

ion index

ratio of the sample measured absorbance value under the conditions of this test compared with that of
the single calibration standard

4 Principle

4.1 Gene
This emulsi

extract]

salting-
isoprop
(salting

detectig
path ler]

4.2 Inter

Surface-acti
the degree t

NOTE SH

may be usefyl to confirm the probability that significant amounts of surface-active agents are present i

samples.

5 Reage
5.1 Isopr
5.2 Sodiu
Mix 300 g of

6 Appar

[ve agents such as soap and common surfactants’adversely affect emulsification or rq

ral
ication method for detection of organic contaminants in soil consists of three,basic stg
on: extraction of organic compounds from soil samples with isopropanol;

put: decrease the water solubility of the extracted organic compounds in the water di
hnol by increasing the ionic strength of this solution adding sedium chloride sol
Lout effect);

n: measuring the light absorbance at 585 nm of the resultingsalting-out solutionina 1
gth cell.

ferences or other surfactants

hereof.

aking a mixture of 1 g of soil sample and10)ml of water to look for formation of pronounced

hts
bpanol.

im chloride solution 30 % (m/V).

water-freé NaCl with approximately 500 ml of water and dilute to 1 1.

atus

bps:

uted
ition

) mm

duce

foam
h soil

6.1 Spectrometer, handheld, portable, or laboratory spectrophotometer working at a wavelength

range of (58

5+ 10) nm.

6.2 Spoon, metal or plastic (10 ml to 20 ml).

6.3 Sample tube, suitable glass tube (typically about 15 ml) with a tight-fitting cap for extraction by

shaking.

6.4 Glass cell, 10 mm path length glass cell for assessing the degree of emulsification via light
absorption at 585 nm. Disposable plastic 10 mm path length cells may also be used.

© ISO 2016 - All rights reserved
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6.5 Membrane filter, pore size 0,45 pm, to remove soil particles from the salting-out extraction
solution.

Filters made of isopropanol-resistant materials, such as PTFE and cellulose acetate, shall be used. The
filter shall be checked for isopropanol resistance at calibration when it is not confirmed.

6.6

Balance, portable, with precision of 0,1 g to weigh a soil sample.

7 Procedure

7.1

Prep
orga
100 y
the j
Anne

If the

7.2

Ensuy
partj

Ensu

Free
contg
thes

7.3

Weig
mixt
(6.5)
saltil
leavd

If thg

Calibration

are a calibration curve using a blank and at least three concentrations of the most li
hic compound in isopropanol. Take 10 ml of the blank and each isopropanobsolutio

rocedure given in 7.3 and plot a curve (concentration vs. absorbance).\Examples a
X A.

contaminant is unknown, commercially available diesel oil should'be used for calibra

Sample preparation

re that samples are collected from below any vegetative layer of soil. No plants or o
should remain in the sample matrix.

re complete and proper homogenization by hand-prior to sample division, if necessary

water contained in soil samples will affect’the resulting turbidity/emulsification.
ent exceeds 20 % m/V, it is recommended that the sample is air-dried (<35 °C) beforg
ample is air dried, the method is not.applicable for volatile organic compounds.

Measurement

h (1 £ 0,1) g of soil into arsample tube (6.3) and mix with (10 = 0,5) ml of isopropancg

Dilute the filtrate with water up to 100 ml. Add 1 ml of the sodium chloride solut
1g-out organic substances extracted with isopropanol. Shake the resulting solution fo
for at least 3 min:

t volume of the filtrate is less than about 8 ml, take an aliquot and dilute 1:9 with w

sodigim chloride‘solution (5.2) in the same ratio as described above.

NOTH

1 , Ttcan be difficult to filter the total isopropanol volume when soil samples are clayish or

Mead

ure the ahsorbance of the solution with the spectrometer (6.1) at around 585 nm 1

kely present
hs, fill up to

ml with water. Then add 1 ml of the sodium chloride solution (5.2) for saltihg-out. Further follow

re shown in

tion.

ther organic

f the water
e analysis. If

1. Shake the

ure for (5 £ 0,5) min. Allow to stand for (5 * 0,25) min and filter using a 0,45 pum membrane filter

on (5.2) for
r 1 min, and

hter. Use the

Bilty.

sing a glass

cell having a 10 mm optical path (6.4). The absorbance shall be between 0 and 0,3. If the absorbance
observed is outside that range, use more isopropanol for extraction and repeat the procedure. In this
case, take a 10 ml fraction of the filtrate to follow the subsequent procedure to dilute the filtrate with
water and thereafter. The following procedure is also applicable:

— dilute the extract with the blank salt solution [the dilution factor is hereby designated as Dy in
Formula (1) in 7Z.4] and repeat the measurement;

— report the result as exceeding the working range concentration.
NOTE 2  For example, AOS > 10 000 mg/kg.

The entire procedure and its conditions are schematically summarized in Annex B.

© ISO 2016 - All rights reserved
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7.4 Calculation

Take the absorbance measured and use the calibration curve (see 7.1) to calculate the amount of organic
compounds in the salting-out solution, AOC (in mg/1).

The amount of an organic compound in soil, AOS (in mg/kg), is calculated from the AOC by the
Formula (1):

AOC-10-V.

A0S — isopropanol (1)
sample Df
where
AOC is the amount of an organic compound in a salting-out solution, in mg/I;

Msample is the mass of soil sample, in g;
Visoprophnol is the volume of isopropanol used for extraction, in ml;
D¢ is the factor of the dilution with the blank salt solution.

NOTE1 When 10 ml or 20 ml of isopropanol is used for extraction, for €xample, Visopropanol is 10 ¢r 20,
respectively.

NOTE 2  When no dilution was made, D¢ = 1.

7.5 Report
Report the rlesults in milligrams of organic compound péy kilogram soil.
AOS shall bgrounded off and reported as follows:

a) tothe nparest 100 mg/kg up to 10 000 mg/kg;

b) tothe nparest1 000 mg/kg over 10 Q00. mg/kg.

EXAMPLE
(@) 1520 mg/kg measured is reported as A0S 1 500 mg/kg;
(b) 11 650 thg/kg measured iSreported as AOS 12 000 mg/kg.

8 Quality assurance (QA) and quality control (QC)

A program |of field* QA/QC should include a minimum of periodic sand blanks, equipment blanks,
soil spikes,|and: duplicates. Other procedures should be implemented depending on the specific
requirements of each site

To ensure accurate quantification and repeatable results, it is recommended that a re-calibration be
carried out at a certain interval or at least daily.

The analytical results contain uncertainty arising from numerous sources, heterogeneity of the 1 g
soil sample aliquot used, difficulty in using matrix matched reference samples, etc. The expanded
uncertainty of measurement can be estimated from the uncertainty budget with standard uncertainties.
9 Testreport

The test report shall contain the following information:

a) areference to this International Standard, i.e. ISO 17183;

4 © IS0 2016 - All rights reserved
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b) complete identification of the sample;
c) theresults of the determination (see 7.5);
EXAMPLE AOS =1 500 mg/kg (determined as diesel oil).

d) any details not specified in this International Standard or which are optional, as well as any factor
which may have affected the results.

© IS0 2016 - All rights reserved 5
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Annex A
(informative)

Examples of turbidity indexes for various kinds of organic
compounds

concehtration, in mg/1
absorpance

diesel|fuel

heavy|fuel oil
lubricpnt

jet fugl
corn qil

Figure A.1 — Examples of turbidity indexes

120 X
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Schematic procedure of the method and its analytical conditions

Soil sample, 1 g

isopropanol, 10 ml

=

Y

Shake for 5 min

Y

Leave for 5 min

Y

Filter with a 0,45 um
pore filter

Note: The absorbance shall be
between 0 and 0,3. If the
absorbance observed is over that
range, use more isopropanolfor
extraction. In this case, take a

10 ml fraction of the filfrate to
follow the subsequent procedure
to dilute the filtrate'with water
and thereaften

\

Dilute to 100 ml
with water

-

30 % m/V NacCl solution, 1 ml

\

Shake by hand for Tmin

¥

Leavefor 3 min

\

Detect at 585 nm

.

- 1

Detection |

Figure B.1 — Screening procedure for detection of organic compounds extracted with

© ISO 2016 - All rights reserved

isopropanol using turbidimetry


https://standardsiso.com/api/?name=1656680d681ee0cba9d82e8b7a0721a1

ISO 17183

:2016(E)

Annex C
(informative)

Results on an interlaboratory test for determination of an
emulsification index by light attenuation to screen soils for

isopropanol-extractable organic compounds

C.1 Gened

An interlah
ISO/TC 190

C.2 Samj

Seoul National University in Korea prepared plural samples using an agficultural soil as a matrix]

soil particle
of 7,05 m2/4g

the lubricanft oil in the samples are (703 * 58) mg/kg and (1 060.£107) mg/kg, which were detern

by gas chrof
by the Nati

Seoul, Koreq.

C.3 Proc

The concen
determined
In case the
determinati

C.4 Results

See Table C.

ral
oratory validation trial was organized by the Japanese National, ‘€ommitteg
SC 3/WG 10. Five organizations from two countries participated in the ttial.

hles

5 typically have a size of 15,7 um, standard deviation of 14,2)im and a specific surface
. Lubricant oil is contained in the samples as an organiccompound. The concentratio

hatography as stipulated in Reference [9]. All samples'were prepared as reference matg
bnal Instrumentation Center for Environmentall Management, Seoul National Unive

pdure

Frations of the lubricant oil contdined in samples from Seoul National University
by applying three times the determination method specified in this International Stan
concentration was lower than the detection limit, 2 g of the samples were applied t
on.

. For summary of the results, see Table C.2.

for

The
area
ns of
lined
rials
rsity,

were

Hard.
b the
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