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Polar compounds



Fuel formulation

To follow a process

Why HTA for fossil derived products ? 

InterestsInterests

Problem of standards

Desulfurization of fuel

Coal conversion
Products of thermal pyrolysis

Planar Chromatography

The whole sample is analyzed

Rapidity

Automation

Legislation PACs
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Saturated compounds are not detected in UV/Visible regionSaturated compounds are not detected in UV/Visible region

Have no fluorescent propertiesHave no fluorescent properties

Detection of Alkanes and Naphthenes

Fluorescence 
emission

BERBERINE-INDUCED 
FLUORESCENCE

Analyte/Berberine interaction is responsible of 
fluorescence enhancement 

Environment polarity modulates the 
fluorescence response 

ion-induced dipole interactions



Preparative step based on TLC

One molecule Its commercial standard

Complex mixtures One molecule as standard ?

Detection method is chosen regarding to 
the structure of the molecules
Detection method is chosen regarding to 
the structure of the molecules

Response factor is generally 
structure dependent 
Response factor is generally 
structure dependent 
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Example for the Fuel

Soxtec extractionPreparative TLC
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Each fraction will be a standardEach fraction will be a standard

Standard PurificationStandard Purification



Evaluation of evaporation losses during 
standard purification

GC-FID of gas oil

GC-FID of alkanes
fraction

6 % for alkanes 1 % for aromatics



SamplesSamples

Middle DistillatesMiddle Distillates

StraightStraight--run gasrun gas--oil (230oil (230--380°C)380°C)
((Institut Institut de de Recherche sur Recherche sur la la CatalyseCatalyse, Lyon), Lyon)

Light cycle oil (CEPSA, Madrid)

also submitted to 
hydrodesulfurization
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Chromatographic ParametersChromatographic Parameters

GAS OIL

Alkanes Naphtenes

silica gel impregnated 
with berberine

- 5 minutes with n-hexane

Fluorescence

Total aromatics

silica gel 

- 5 minutes with n-hexane
- 3 minutes with acetone

UV at 254 nm

PACs

Fluorescence

HPTLC plates

chromatographic conditions

scanning densitometry detection

- 5 minutes with n-hexane
- 1 minute with acetone

silica gel impregnated 
with caffeine



Analysis of the saturated compounds
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Fluorescence Scanning Densitometry
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UV Scanning Densitometry

Total aromaticsTotal aromatics

Acetone
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Calibration Range : 0.1 to 2.0 µg  
y=873x+89      R2 = 0.9684 
LOD = 0.06 µg     LOQ = 0.18 µg



AccuracyAccuracy

Standard Addition External Standard

Percentage (m/m)

determined by standard

addition

Percentage (m/m)

determined by  external

standard (RSD%)

LCO 57.7 % 57.5 %    (4.3)

GO 16.1 % 17.0 %    ( 3.9  )

Preparation of Synthetic Fuel

Theoretical value (%) Measured value (%)

(RSD%)

Recovered value (%)

16.8 15.3 (6.5) 91.1

22.2 22.7 (20.0) 102 . 2

32.2 29.8 (10.0) 92.5

52.3 47.1 (4.1) 90.1



Injection point
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Plate impregnated with Caffeine : electron acceptor

2nd migration step to
merge PACs

Fluorescence scanning
densitometry

Selective detection and
quantification of PACs



Influence of Caffeine in the separation of aromaticsInfluence of Caffeine in the separation of aromatics
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Separation of Aromatics accordingSeparation of Aromatics according
to the number of ringsto the number of rings
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ConclusionsConclusions

Suitable alternative to HPLC and 
other techniques utilized in HTA
Suitable alternative to HPLC and Suitable alternative to HPLC and 
other techniques utilized in HTAother techniques utilized in HTA

HPTLC is an interesting system for the analysis of complex 
samples

Accurate Rapidity

Low cost

Flexibility of development Applicable to a wide range of samples

HPTLC coupled to UV and fluorescence scanning 
densitometry is a powerful tool

sensitive





Identification of Naphthene fractionIdentification of Naphthene fraction
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