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Sample preparation

v It takes 60% of the time, labor and money costs in the
analysis

v’ Introduces additional errors
Purpose

e Separate analytes from each other

* To increase concentration of analyte
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Type of sample preparation

+»* Dilution, concentration of analyte
¢ Centrifugation
¢ Filtration

¢ Extraction
s Liguid-liquid extraction
*»*Solid phase extraction
**Vapor phase extraction
**Purge and Trap method

**Solid phase microextraction
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Selection of method

Liquid sample Solid sample: 1. Static headspace
(dissolved metals): 1. Acid digestion extraction
1. Ion exchange 2. Microwave 2. Purge-and-trap
2. Chelation 3. Alkaline digestion

4. Hydride generation

Organic
(SVOCs, NVOCs)

Organic
(VOCs)

Solid sample:
+ 1. Soxhlet
Liquid sample: 2. Soxtec
1. Liquid-liquid extraction 3. Ultrasonic extraction
2. Solid phase extraction 4. Pressured fluid extraction
3. Solid phase microextraction 5. Supercritical fluid extraction
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Types of sample preparation

+¢* Dilution, concentration of sample

C,V,=C,V,
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Types of sample preparation

¢ Centrifugation
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Types of sample preparation

** Filtration

Filter Paper

Mixture of
water and sand

Residue

Filter Funnel

Filtrate

®eschooltoday.com
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Liquid-liquid extraction

A method of separating and concentrating substances based on their

different distribution between two immiscible liquid phases, usually between
water and an immiscible organic solvent
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Liquid-liquid extraction

A common type of sample preparation

* For non-volatile organic compounds

* The division of the sample between two miscible phases

* The extraction efficiency depends on the solubility of
immiscible solvents
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Distribution coefficient
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How to choose a solvent

Immiscible with water

Relatively low boiling point

High solubility of organic compounds

* Non-toxic, affordable, inexpensive

© Baimatova N., 2019



Typical solvents in L/L extraction

J Aqueous solvents

Clean water
Acid solution
Alkaline solution

The combination of
solutions

(d Organic solvent

Diethyl ether
Methylene chloride
Chloroform

Ethyl acetate
Toluene and xylenes
Aliphatic ketones
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Yegetable ol ‘
anhd sugar

Tastes SO
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Water
Sugar is more soluble in water than in oil. =i

Water does not mix (dissolve) with oil

Aqueous phase the lower layer

The oil phase is the upper Oil and sugar,

Boaa
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Extraction of sugar from oil with water

Qil Phase Water phase
Nowy the water
layer tastes sweel...

Water + Oil + sugar
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Devices for L/L extraction

(b)

Separating funnel Continuous extractor designed for heavier/lighter

water solvents
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Increasing the efficiency of L/L extraction

* Addition of salt
° pH
* Proper choice of solvent

e Sequential extraction (several portions of extractant
for procedure)
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The advantages of the L/L

extraction

& Quick and easy

& Relatively low solvent use in the extraction of
hydrophobic compounds

& High extraction efficiency for analytes with low K
using sequential or continuous extraction
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Disadvantages of the L/L extraction

® Loss of volatile compounds

@ Difficult to achieve 100% extraction efficiency

@ Use and disposal of more toxic organic solvents

@ Emulsion formation (difficulty in separating emulsions)

® Bulky glass equipment
@ Laborious process, difficult to automate

® Pre-concentration of the sample is often required
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Solid-phase extraction (SPE)

A rapid sample preparation method in which a sorbent is used to
concentrate and separate the target component or components followed by
elution (washout) with a suitable solvent

canditicning sample addition rinsing elution

4
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Main objectives (SPE)

e purification of the sample from undesirable impurities
e concentration of sample components
* transfer of sample components to another matrix.
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The main stages of SPE

* Conditioning
e Equilibration
 The sample application

* Washing

Eluting
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Conditioning

SPE is performed using the cartridges filled with a dry sorbent.
Conditioning is required to activate the sorbent.
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Loading of sample

The aim is to quantitatively retain the analyte on the SPE cartridge
while the matrix impurities are removed. The sample is introduced
into the SPE column and it passes through the sorbent.
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Washing

After the analyzed substance(s) is retained by the sorbent, the
sorbent is washed from impurities.
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Eluting

Quantitative elution of the analyte. This can be done in one or more
steps to collect different analytes into different test tubes.
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Bce metogbl TOO no npuHUUny  yoepXxuBaHus cnenyer
pasgenaTb Ha gBa Tuna: yaepXuBawlwlas W HeyaepXxusarollas
TBEpLAOda3Hasa aKCcTpakUns

MNpn HeyoepxumBawllen TBepaodasHoM IKCTpakuum
LeneBor KOMMOHEHT C MNPUMECSIMU HaHOCUTCA Ha
nogrotoBneHHyto TO3O-konoHKy. [locne aToro, B
npoLecce 3ntuUpoBaHUA Ha copOeHTe yaepXUBaETCS
v yacTb nNpuUMecen, a UeneBon aHanuanpyemblin
OTNpaBnsAeTca B €EMKOCTb Ans cbopa

® LIENEBOW KOMMOHEHT
e NpumMecwu
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\ [Mpn yoepxunearoLlen
TBEpaoda3HOU
3KCTpaKLUN Lenesom
i KOMMOHEHT C NPUMECAMM
/ % ® ‘) 1) HaHOCUTCH Ha %
LES. 0 NnoaroToBneHHy TOI- s

KOJTOHKY

2) ueneBown KoM

5 yOEPXUBaETC
> copbeHTe,da4yactb __—
NMPUMecen BbIMbIBaEeTCS

3) 3aTEM OH anupyeTcs
COOTBETCTBYHOLLUM
pacTBopuTenem

B CJ1NB Ans fanbHeWLwero aHanumaa

e LIENeBo KOMMNOHEHT
o JMUPYIOLLNA pacTBOpPUTENDb
e NpuMecH
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Advantages of SPE in comparison with L/L

extraction

» Selectivity and specificity

* A better separation

* High quantitative recovery of the test sample(> 75%)

* Excellent reproducibility

e Ease of handling
e Possibility of optimization

e Savings of expensive solvents
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Vapor phase extraction

Static } [ Dynamic

!

1

} { Purge and trap method }

Headspace
extraction
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Headspace extraction
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Headspace extraction

Cg, Vg

4
v
Cs, Vs

Distribution coefficient (K) = Cs/Cg

Phase ratio (B) = Vg/Vs

Cs= analyte concentration in the sample
Cg= analyte concentration in the sample C

Vs= sample volume g
Vg= the volume of the gas phase

c =—2
K+
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Peakarea (counts)
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Temperature influence

Temperature Celsius

1 — Ethanol;

2 — Methyl-ethyl ketone;
3 — TONyor;

4 — n-hexane;

S - tetrachloroethylene
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Purge and trap method

Method of separation of volatile organic compounds from the matrix by gas
extraction (inert) over a sample (liquid, solid)

— Sparging Gas

Purge Head

GLT Desorption Tube

primary
adsorbent
trap ™
Tenax™ TA 100 mg
secondary
sample adsorbent
tra
P Sparging Needle

H Analysis on GC

I 0.5ml
of milk
purge gas
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Solid phase microextraction
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Solid phase microextraction
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[ Solid phase microextraction (SPME) }

Cot

SPME
fiber

Y
1\/
Sample Gas phase

]
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[ Solid phase microextraction (SPME)

SPME
fiber
[ Sample LQ Analysis on GC/MS
7| Gas phase }
7
[ The identification and quantification
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The benefits of SPME

& Easy to use method;
& No need for toxic organic solvents;

& High concentration of non-polar compounds on the
micro-coating;

& High final sensitivity of the method;
& Fully automated;

& Simple micro-coating regeneration;
& Low cost per 1 analysis.
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Disadvantages of SPME

® The complexity of the calibration.
@ Cost of fibers ($150 for 1 fiber).

@ Competition between analysts.
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Thank you for your
attention!
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SEVIER]Y

* K1 npactBopa HNO; c KoHueHTpaumen 0,4 monb/n
nobasmnm 200 ma Boabl. KakoBa KOHUEHTpPaUUA
NONYyYUBLUErocs pacrteopa??
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SEVIER]Y

Obpa3seu Boabl (V=50 mn), coaepxaLimim peHon bbin
3KCcTparnposaH 10 mn meTnaeHOM XJ1I0PUCTbIM.
KoadpduumeHT pacnpeaeneHnsa ansa GeHon mexay
BOAOW N METUIEHOM XNO0PUCTbIM cOCTaBun 8,7.
IKCTPaKT 6bln npoaHanmsmposaH metogom X/ MC un
KOHLUeHTpauma ¢eHona coctaBuna 22 MKr/n.
PaccuntamTte KOHUeHTpaumnio deHona B obpasue Boabl
N CTeNeHb n3BneyeHma peHona n3 obpasua Boabl.
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SEVIER]Y

Obpa3seu Boabl (V=50 mn), coaepxaLimim peHon bbin
nponyLeH Yepe3 KapTpnaxK ana TO3. AHanmT obbin
3/1I0MPOBAH 2 M1 METUNEHOM XNOPUCTbIM. CTeneHb
nasneyeHmna coctasnna 100%. K akctpakty 66110
nobasneHo 50 mkn goaekaHa U METUIEH X/IOPUCTbIN
6bin NONHOCTLIO ynapeH. KoHueHTpauusa ¢eHona B
3KCTpaKTe coctaBuna 230 mKr/n. Paccuntaimte
KOHUEHTpaumo deHona B obpasue Boabl.
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SEVIER]Y

Obpa3seu Boabl (V=50 mn), coaepxaLimim peHon bbin
nponyLeH Yepe3 KapTpnaxK ana TO3. AHanmT obbin
3/1I0MPOBAH 2 M1 METUNEHOM XNOPUCTbIM. CTeneHb
nasneyeHmna coctasnna 100%. K akctpakty 66110
nobasneHo 50 mkn 6pomodeHona (C=25 mkr/mn).
AHanus sakcTpakTa metogom X/ MC nokasano
COOTHOLUEHWE aHA/IUTA U BHYTPEHHEro CTaHaapTa
paBHoun 5,6. Paccuntante KoHuUeHTpaumto peHona B
obpa3ue Boabl.
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