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1. Required parameters for substance identification in 
REACH annex VI item 2 and analytical procedures
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2. Classification of substance types under REACH 
(TGD RIP 3.10)
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3. Analytical methods appropriate for the 
various types of substances

� For the identification of the substance

� For the identification of impurities and additives, that need to be given 
to allow methods to be reproduced

� The laboratory has a GLP acknowledgement, the analytical 
procedures are validated under GLP procedures which provides a 
certain reliability in compliance with EOCD guidelines as stated in 
REACH.
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4. Analytical techniques for analytical information

� What kind of analytical information?

4. a/ Structure:

� Spectral data to confirm structure of mono constituent substances

� Spectroscopic methods suitable
� UV/VIS Spectroscopy (Ultra Violet and Visible absorption 

Spectroscopy)
� IR Spectroscopy (Infrared Spectroscopy)
� NMR (Nuclear Magnetic Resonance Spectroscopy)

� MS Mass Spectroscopy (molecular & structural formula, molecular 
weight)

� Inorganic
� XRD (X-Ray Diffraction)

� XRF (X-Ray Fluorescence)
� AAS 
� AOES
� ICP/MS
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4. a/ Spectroscopy, an analytical method

� Spectroscopy is the study of the interaction between radiation and 
matter.

� Spectrometry is the 

measurement of these 

interactions.

� The machine which performs 

these measurements is a 

spectrometer.
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4. a/ UV Visible Spectroscopy

� Spectroscopy of photons in the UV-visible region. 

� In this region of the electromagnetic spectrum, molecules undergo 
electronic transitions.

� The UV/visible spectrophotometer measures the intensity of light
passing through a sample and the intensity of light before the beam of 
light passes through the sample.
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4. a / Infrared Spectroscopy

� IR spectroscopy deals with the infrared region of 

the electromagnetic spectrum

� Molecules have specific frequencies at which they rotate or vibrate 
corresponding to discrete energy levels.

� Infrared spectroscopy offers the possibility to measure different types 
of inter atomic bond vibrations at different frequencies.

� 2 areas in an IR spectrum: 

� Fingerprint 

(wave number<1500 cm-1)

� Characteristic bands of 

functional groups 

(wave number>1500 cm-1) 

Ethyl acetate IR spectrum
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4. a/ NMR Spectroscopy

� Nuclear magnetic resonance spectroscopy

� Technique which exploits the magnetic properties

of certain nuclei

� NMR is applicable to nucleus possessing spin

Ethyl acetate 

NMR 1H Spectrum

ppm

Ethyl acetate

NMR 13C Spectrum
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4. a/ Mass Spectroscopy

� MS measures the mass-to-charge (m/z) ratio of 

charged particles 

� Mass spectrometers consist of 3 basic parts: an 

ion source, a mass analyzer, and a detector system. 

� The stages within the mass spectrometer are:

� Production of ions from the sample 

� Separation of ions with different masses 

� Detection of the number of ions of each mass produced 

� Collection of data to generate the mass spectrum 

GC-MS
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4. Analytical techniques for analytical information

� What kind of analytical information?

4. b/ Composition:

In order to determine nature & percentage of impurities and additives,  
there are different techniques:

� Gas chromatography GC (mobile phase = gas)

� Liquid chromatography HPLC (mobile phase = liquid)
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4. b/ Chromatography, an analytical method

� Technical separation

� Chromatography is a physical method of separation in which the 
components to be separated are distributed between two phases, one 
of which is stationary while the other moves in a definite direction. 

The stationary phase permits the separation of the analytes and their 
isolation.

GC HPLC
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5. Main identifiers for various types of well-defined 
substances
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6. Example of Ethyl acetate 
(a mono constituent substance)

� Name and identity of the substance: C4H8O2

� Data bank ESIS: 26 substances have the same molecular formula 
(isomers) ESIS: European Substances Information System
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6. Example of Ethyl acetate 
(a mono constituent substance)

� From molecular formula C4H8O2 to structural formula:

� Spectral data: Mass spectrometry

� Ethyl acetate and 1,4-Dioxane:

� The same molecular formula C4H8O2

� A different structural formula 

Ethyl acetate 1,4-Dioxane
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6. Example of Ethyl acetate 
(a mono constituent substance)

Ethyl acetate 
C4H8O2

1,4-Dioxane
C4H8O2
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7. Well-defined substances:
Substances defined with other main identifiers (minerals)

� Substances (minerals) that can be identified by chemical composition 
need to be further specified by additional identification, in order to 
record the substance’s identity unequivocally.

� Identifications and related analysis

The other specific main identifying parameters to be added depend on 
the substance

Element composition

� Spectral data to identify mineralogical and crystalline structure

� Confirmed by physico-chemical properties

– Shape

– Hardness

– Swelling capacity

– Density

– Surface area

Very low hardness for talc

Swelling capacity for bentonite

Very high density for barite
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8. UVCB substances 
Identification and analytical fingerprint

� UVCB substance: substance of Unknown or Variable composition, 
Complex reaction product or Biological material

� The number of constituents is relatively large

� The composition is to a significant point unknown

� The variability of composition is relatively large or poorly predictable

� Main identifiers for the various types of UVCB substances are related 
to:

� Source of the substance

� Process used

� Other identification

� Chromatographic or other fingerprint

What is a chromatographic fingerprint?

It is the representation of the substance composition from the 

characteristic distribution of constituents in an analytical 
chromatogram.
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8. UVCB substances
Analytical substance identification parameters

� Main constituents and impurities are not relevant for UVCB chemical 
composition given in a general way (linear fatty acid C-C16)

� Generic description of chemical composition

� Chromatographic fingerprint or other type of fingerprint show 

characteristic peak distribution

� Reference material (e.g. ISO)

� Physico-chemical parameters (e.g. boiling point)

� Colour index number

� AISE number
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9. Example of UVCB substance : Essential oil of Lavandin 
grosso

� Substance name:

� Substance type: UVCB, biological refinement

� ESIS: lavender, lavandula hybrida grosso 

� Other: ISO standard (ISO 8902-1999)
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9. Example of UVCB substance: Essential oil of Lavandin 
grosso

� Substance identification

� Analysis of essential oil carried out by gas chromatography, known 

constituents of the composition

31,5Lavandulyl acetate

0,80,2Lavandulol

31,5Borneol

51,5Terpinen-4-ol

3828Linalyl acetate

3524Linalool

86Camphor

1tracestrans-ββββ-Ocimene

1,50,5cis-β-Ocimene

1,50,5Limonene

741,8-Cineole

Maximum %Minimum %Component

Table 1 - Chromatographic profile
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Chromatographic profile composition

� The analysis of essential oils are carried out by gas chromatography 
(characteristic of components identified)

� UVCB: the proportions of these components with lower and upper 
levels

� Identification with CAS number by GC/MS

Known constituents ≥ 10 %

Molecular formula, molecular weight, structural formula

Lynalyl acetate C12H20O2

Linalool C10H18O

9. Example of UVCB substance : Essential oil of Lavandin 
grosso
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Molecular formula and structural formula: linalyl acetate by Mass Spectrometry

Molecular formula and structural formula: linalol by Mass Spectrometry
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Composition and other analytical identification

� Content (see table)

� Linalool acetate 28% to 38%

� Linalool 24% to 35%

� Other key identifiers (requirement under ISO 8902: 1999)

� Clear mobile liquid

� Colour is a light yellow

� Odour is characteristic, slightly camphoraceous lavender like

� Relative density at 20°C 

� Minimum 0,891

� Maximum 0,899

� Refractive index at 20°C

� Minimum 1,458

� Maximum 1,462

� Optical rotation at 20°C

� Between -7°C and -3,5°C

� Chromatographic profile (fingerprint)

9. Example of UVCB substance : Essential oil of Lavandin 
grosso
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Composition and other analytical identification

� Test methods

� Relative density ISO 279

� Refractive index ISO 280

� Optical rotation ISO 592

� Chromatographic profile ISO 11024-1 and ISO 11024-2

9. Example of UVCB substance : Essential oil of Lavandin 
grosso
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Fingerprint chromatographic profile of UVCB substance

Chromatographic profile
of lavendula hybrida grosso

9. Example of UVCB substance : Essential oil of Lavandin 
grosso
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10. IUCLID 5: reporting of analytical procedure and results

� Analytical information

� Result of analysis

� This sub-division is directly related to requirements of REACH 
(Annex VI): 

Analytical information:

� Analytical methods: in this field the description of analytical
methods should be given (REACH, annex VI, 2.3.7). For long 
texts the possibility to attach documents is included

� Optical activity: in this field information on the optical activity
and typical ratio of (stereo) isomers should be given if 
applicable and appropriate (REACH, annex VI, 2.2.2)

Results of analysis:

The result of analysis block is intended to give the user the 
possibility to provide information on identification related
results of analysis and attach items like chromatograms. It can
be used to provide spectral data (REACH, annex VI, 2.3.5) or 
to provide chromatographical data (REACH, annex VI, 2.3.6).
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Substance identification: UV-Visible spectrometry

� Principle:

� This method uses a double-beam spectrophotometer which records 
only the absorption differences between the blank and test solutions to 

give the spectrum of the chemical being tested.

� The spectra were obtained with a recording double-beam 
spectrophotometer. The instruments have a photometric accuracy of ±

0.02 units over the absorbance range of 0 to 2 units. It was capable of 
recording absorbances at wavelengths of 200 to 750 nanometers with 

a wavelength accuracy of ± 0.5 nm. The cells employed with the 

instrument were made in quartz (transparent over this wavelength
range).

� A solution of 0.1g/L of UVCB was made in methanol

10. IUCLID 5: reporting of analytical procedure and results
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Substance identification: Infrared spectrometry

� Principle:

� This method uses a FT-IR spectrophotometer. FT-IR instruments uses 
a polychromatic light source and have a data processing system to 

convert the interferogram produced to an absorption/transmission 
spectrum by a mathematical function known as Fourier transformation. 

The resolution and the wave-number scale are checked using a 

reference polystyrene film.

� The sample was sandwiched between two plates of a high purity salt 
(potassium bromide). The plates are transparent to the infrared light 

and introduce all lines onto the spectra. 

10. IUCLID 5: reporting of analytical procedure and results
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Substance identification: UV-Visible spectrometry

� Result: UV-Visible Spectrum

Substance identification: Infrared spectrometry

� Result: IR Spectrum

10. IUCLID 5: reporting of analytical procedure and results
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Identification of the compounds and quantification: Gas Chromatography

� Principle:

� All the peaks having a chromatographic surface higher than 0.1% of 

the sum of the peaks were presented.

� The identifications were made in gas chromatography coupled with the 

mass spectrometry (GC/MS).

� The compounds in bold characters were identified by research in 

library (NIST) and confirmed by injection under the same conditions. 

The compounds in normal character were identified by research in
library (NIST). The compounds in italic character were determined by 

interpretation of the spectra.

� The estimates of the contents were made by standardization of areas 
in gas chromatography detection with flame ionization 

10. IUCLID 5: reporting of analytical procedure and results
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Identification of the compounds and quantification: Gas Chromatography

� Gas chromatography conditions:

� Gas Chromatography with mass spectrometer detector (GC/MS)

� GC/FID AGILENT 7890A & 5975C.

� Column Rtx-Wax (reference : 12424, length : 30m, internal diameter : 
320µm, : film thickness: 0.25µm, (No GC07-40).

� Carrier gas : helium, 

� Flow : 1mL/min during 10min, then 2mL/min at 1mL/min/min.

� Injector  temperature: 250°C.

� Oven temperature : 50°C during 3min, then 240°C at 20°C/min, and 
240°C during 11 min.

� Interface temperature : 250°C

� Source temperature : 230°C

� Quadripole temperature : 150°C

� Ionisation : Electronic Impact at 70eV.

� Acquisition : 50 to 500 Daltons.

� Injection of 1µL in splitless mode.

10. IUCLID 5: reporting of analytical procedure and results
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11. Validation of method under GLP STUDIES
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12. GLP Studies process
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REACH : GENERAL QUESTIONS REGARDING 
LABORATORY AS COMPETENCE CENTER

� Is the laboratory recognized as GLP Laboratory ?

� What proportion of the total lab capacity can be used to 
test chemicals according to REACH?

� What kind of tests can be conducted under REACH 
requirement?

� Is the lab able to develop analytical method to conduct
tests (GLP, EOCD guideline)?

L
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13. Analytical laboratory capacity to implement
tests required under REACH requirement
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13. Analytical laboratory capacity to implement tests 
required under REACH requirement

� Substances identification : analytical information

� Physicochemicals tests : water solubility, partition coefficient…

� Toxicological test : aims test, acute toxicity test

� Ecotoxicological test : short term toxicity on daphnias, growth 
inhibition study on algae, activated sludge respiration 
inhibition…

Substance identification and analytical laboratory
offer and delivery service
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