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Foreword 

This document (CEN/TS 16766:2015) has been prepared by Technical Committee CEN/TC 411 “Bio-based 
products”, the secretariat of which is held by NEN. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 

This document has been prepared under a Mandate M/491 [1] given to CEN by the European Commission 
and the European Free Trade Association, for the development of European Standards for solvents and 
surfactants in relation to bio-based product aspects. It has been prepared by CEN/TC 411/WG 2 “Bio based 
solvents”, the secretariat of which is held by the European Solvents Industry Group and NEN. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to announce this Technical Specification: Austria, Belgium, Bulgaria, Croatia, Cyprus, 
Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, 
Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, 
Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom. 
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Introduction 

Bio-based products from forestry and agriculture have a long history of application, such as paper, board and 
various chemicals and materials. The last decades have seen the emergence of new bio-based products in 
the market. Some of the reasons for the increased interest lie in the bio-based products’ benefits in relation to 
the depletion of fossil resources and climate change. Bio-based products may also provide additional product 
functionalities. This has triggered a wave of innovation with the development of knowledge and technologies 
allowing new transformation processes and product development. 

Acknowledging the need for common standards for bio-based products, the European Commission issued 
mandate M/4921), resulting in a series of standards developed by CEN/TC 411, with a focus on bio-based 
products other than food, feed and biomass for energy applications. 

The standards of CEN/TC 411 "Bio-based products" provide a common basis on the following aspects: 

— Common terminology; 

— Bio-based content determination; 

— Life Cycle Assessment (LCA); 

— Sustainability aspects; 

— Declaration tools. 

It is important to understand what the term bio-based product covers and how it is being used. The term ‘bio-
based’ means 'derived from biomass' [3]. Bio-based products (bottles, insulation materials, wood and wood 
products, paper, solvents, chemical intermediates, composite materials, etc.) are products which are wholly or 
partly derived from biomass. It is essential to characterize the amount of biomass contained in the product by 
for instance its bio-based content or bio-based carbon content. 

The bio-based content of a product does not provide information on its environmental impact or sustainability, 
which may be assessed through LCA and sustainability criteria. In addition, transparent and unambiguous 
communication within bio-based value chains is facilitated by a harmonized framework for certification and 
declaration. This Technical Specification has been developed with the aim to fulfil part of a Mandate [1] to 
describe the technical requirements of bio-based solvents in relation to bio-based product aspects. 

Solvents are liquids which have the ability to dissolve, suspend or extract other materials. In Europe, 
thousands of producers and manufacturers and more than 10 million workers use solvents every day. The 
solvent producing industry is composed of both small and medium-sized enterprises as well as multinationals. 
Downstream users generally tend to be SMEs and micro-SMEs. 

Solvents are mainly produced from fossil feedstock. The amount of fossil feedstock used for solvent 
production is however low with less than 1 % of the total world's fossil feedstock consumption (see 
www.esig.be). 

This document describes the approach that can be taken in describing the technical requirements of bio-
based solvents in relation to bio-based product for the customers using bio-based solvents. This document 
examines how to prove the criteria for “bio-based solvents”. The purpose of this document is to define how the 
criteria of performance, health, safety and environment can be determined (measured and calculated) for the 

                                                      

1) A Mandate is a standardization task embedded in European trade laws. Mandate M/492 is addressed to the European 
Standardization bodies, CEN, CENELEC and ETSI, for the development of horizontal European Standards for bio-based 
products. 
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bio-based solvent placed on the market. This approach intends to strengthen the reputation of “bio-based 
solvents” and the confidence of the customer in this product group. 

The criteria for "bio-based solvents" published in this Technical Specification are complementary to the other, 
horizontal standards by CEN/TC 411. 
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1 Scope 

This Technical Specification sets requirements for bio-based solvents in terms of properties, limits, application 
classes and test methods. It lays down the characteristics and details for assessment of bio-based solvents: 

— fit for purpose in terms of performance related properties; 

— comply with the requirements regarding the health, safety and environment which apply to general 
solvents; 

— are derived from a certain minimum percentage of biomass; and 

— comply with at least similar sustainability criteria as comparable (regular) solvents. 

The criteria of the Regulation for Environmental Assessment of Chemicals (REACH) [2] are included in the 
discussions that have led to this Technical Specification. 

NOTE EN 16575 defines the term “bio-based” as derived from biomass and clarifies that “bio-based” does not imply 
“biodegradable”. In addition, “biodegradable” does not necessarily imply the use of “bio-based” material. 

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. 

CEN/TS 16640, Bio-based products - Determination of the bio based carbon content of products using the 
radiocarbon method 

EN 16575:2014, Bio-based products - Vocabulary 

prEN 16751:2014, Bio-based products - Sustainability criteria 

prEN 16760:2014, Bio-based products - Life Cycle Assessment 

EN ISO 12185, Crude petroleum and petroleum products - Determination of density - Oscillating U-tube 
method (ISO 12185) 

EN ISO 14040, Environmental management - Life cycle assessment - Principles and framework (ISO 14040) 

EN ISO 14044, Environmental management - Life cycle assessment - Requirements and guidelines 
(ISO 14044) 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in EN 16575:2014 apply. 

4 General purpose of solvents 

Solvents are liquids which have the ability to dissolve, suspend or extract other materials. They make it 
possible to process, apply, clean or separate materials. Solvents have significantly changed modern living and 
are an invaluable solution for industries as diverse as pharmaceuticals and microelectronics to domestic 
cleaning and printing. In fact, without solvents, many of the products we use and rely on, from penicillin to 
industrial paint, would not perform to the standards we demand today. 
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Organic solvents are any organic compound which is typically used, alone or in combination with other agents, 
and without undergoing a chemical change, to dissolve raw materials, products or waste materials. 

Examples of applications for solvents are (as presented in the Solvents Emissions Directive [4]): 

— cleaning agent, 

— dissolver, 

— dispersion medium, 

— viscosity adjuster, 

— surface tension adjuster, 

— plasticiser, or 

— preservative. 

NOTE For more examples of applications, see the website of the European Solvents Industry Group, www.esig.org. 

5 Performance 

5.1 Generalities around performance 

This section gives a common set of technical properties characterizing the performance of solvents including 
bio-based solvents. In absence of international solvent specification standards, it is necessary to provide to 
potential users the means to qualify the bio-based solvent products, especially for its technical performance. 
There are a number of other factors which will determine the acceptance of a solvent product such as the 
Health, Safety and Environmental properties which are treated in another section of this document. 

Solvents are used in a wide variety of applications and it is not convenient to evaluate their performance with 
respect to each application. Therefore, a practical approach is to define a set of measurable solvent properties 
which enable technical specialists to select appropriate solvents and guide their evaluation. 

A set of seven properties has been selected which describe essential properties associated with a solvent. 

5.2 Technical performance properties 

5.2.1 Chemical composition 

While chemical composition is not a property in itself, it provides essential information regarding the suitability 
of a solvent in process and applications. 

Quantitative chemical composition of the product should be provided. To identify substances or mixtures as 
relevant, use of the nomenclature as in EU CLP [5] shall be used. 

5.2.2 Solvency power 

Very different ways have been defined to measure solvency power, generally experimental measurements 
such as solubility in water, solubility in oil, Aniline point, Kauri Butanol index, polarity, etc. However, such 
methods are not able to describe the full extent of the solubility properties of products exhibiting a wide variety 
of polarities. 

A well-known quantitative assessment of solvency power has been developed through the means of the 
Hansen Solubility parameters [6], which provide a suitable description of solvency properties. Annex A gives a 
detailed description on how to determine these solubility parameters. 
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Other scales may be used to characterize solvency power as for example the Kamlet-Taft parameters, as long 
as they are correlated to Hansen Solubility. 

Values of the three Hansen solubility parameters shall be given and should be reported to one decimal place 
and in units of MPa1/2. 

The source of solubility parameter values shall be reported and whether they are estimated or experimentally 
determined. 

5.2.3 Distillation characteristics 

Numerous methods are available, based upon actual distillation measurements or on correlations, especially 
from gas chromatography. 

NOTE Some formulations of solvents might not be suitable for actual distillation measurement, for example some 
emulsions. 

A selection of recommended test methods is listed below: 

— EN ISO 3405 [22], which determines distillation characteristics at atmospheric pressure used for 
petroleum products of distillation points above 0 °C and end points below approximately 400 °C and is 
equivalent to ASTM D86 [7, 8]. 

— ISO 918 [25], which determines distillation characteristics of organic liquids used for non petroleum 
products of boiling points in the range of approximately 30 °C to 300 °C in atmospheric conditions and 
which are stable under these conditions. 

— ASTM D1078 [29], which is a test for the distillation range of volatile organic liquids used for distillation 
range of organic liquids boiling between 30 °C and 350 °C and which are stable during the distillation 
process. 

— EN 15199-1 [20], describes the determination of boiling range distribution of materials with initial boiling 
points (IBP) above 100 °C and final boiling points (FBP) below 750 °C, it is equivalent to ASTM D5399 
[9]. 

When reported, distillation characteristics of bio-based solvents shall be expressed by providing an initial 
boiling point and an end point (Dry Point or Final Boiling Point) expressed in °C with a reporting precision in 
compliance with the rules of the test method standard selected. The reference of the test method standard 
shall be indicated also. 

5.2.4 Evaporation rate 

The evaporation rate of a solvent is a useful indication of the speed at which a solvent will dry. Depending 
upon the types of solvents, different scales may be used. Three different methods are applicable to various 
solvent types: ASTM D1901 [31], ASTM D3539 [32] and DIN 53170 [35]. 

Results of measure for the evaporation rates should be provided in accordance with the relevant test 
standard. The reference to the test method standard shall be indicated also. 

Such methods are used on a comparative basis against a reference volatile solvent such as Di-ethyl-ether or 
n-butyl-acetate. Another potentially useful property, related to the evaporation rate, is the vapour pressure 
measured or calculated at a specific temperature. The vapour pressure is a property indicated in the EU CLP 
Safety Data Sheet in section 9 [5]. 

The value of the vapour pressure may be provided in place of the evaporation rate. For an overview of test 
methodologies, see CEN/TR 16569 [10]. In that case, the value of the vapour pressure shall be indicated with 
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a proper unit (e.g. Pa, kPa or mm Hg) and the temperature at which the value refers. A reference shall be 
indicated (i.e. measured or calculated). 

5.2.5 Colour 

Depending upon the type and intensity of the colour exhibited by the solvent, different scales are used. The 
following colour test methods and scales should be used. 

For clear liquids, the Gardner colour scale as in ISO 4630-1 [26] and ISO 4630-2 [27] or the Platinum-Cobalt 
scale as in EN ISO 6271-1 [23] and EN ISO 6271-2 [24]. 

For petroleum type of liquids the Saybolt scale as determined via the chronometer method of ASTM D156 
[28], the ASTM scale determined by using ASTM D1500 [30] or the more general techniques as in 
ASTM D6045 [33] (automatic tristimulus method). 

Results of measure for the colour shall be provided in accordance with the relevant test standard. The 
reference to the test method standard shall be indicated also. 

5.2.6 Density 

Density of solvents can vary significantly depending upon their chemical nature. Density of solvents provide 
useful information for the selection of suitable solvents for multiple applications. 

EN ISO 12185 shall be used, a method technically equivalent to ASTM D4052 [11]. 

Results of measure for the density shall be provided in accordance with the relevant test standard and 
associated with the temperature at which the measurement refers to. The reference to the test method 
standard shall be indicated also. 

5.2.7 Kinematic viscosity 

Viscosity measures the internal resistance to the flow exhibited by a fluid. Various measurement methods, 
direct or indirect are suitable for the determination of kinematic viscosity at 40 ºC. 

CAUTION — Some solvents have a boiling point below 40 ºC. In that case, measurement at lower 
temperature shall be done, preferably the temperature of use, and reported. 

The following selection of viscosity test methods should be used: 

— EN ISO 3104 [21] for the determination of kinematic viscosity and the calculation of dynamic viscosity, a 
technique also described in ASTM D445 [12], or 

— ASTM D7042 [34] for dynamic viscosity and density of liquids by the Stabinger viscosimeter, a technique 
momentarily also developed under CEN. 

Results of measure for the kinematic viscosity shall be provided in accordance with the relevant test standard 
and associated with the temperature at which the measurement refers to. The reference to the test method 
standard shall be indicated also. 

6 Health, safety and environmental requirements 

As any chemical, the substance(s) composing the bio-based solvent shall be fully in compliance with REACH 
regulation [2], especially for their registration and classification, and with GHS/CLP regulation [4] for the 
labelling. In addition, a bio-based solvent shall comply with any other EU regulations related to chemicals. 
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7 Bio-based content 

At the moment of publication of this document, standardized determination technologies for bio-based content 
are measuring based on carbon content. For determination of bio-based carbon content, CEN/TS 16640 shall 
be used. 

For solvents, a measurement of bio-based content may not be relevant in most cases. Reasons for this are: 

— the nature of (bio)chemical processes, 

— the different requirements of the applications of solvents, 

— the complex supply/value chain of the solvents, and 

— the existence of interlinked production systems (co-production, mixture, etc.). 

In such cases, methods based on mass balance or material balance are recommended to establish the 
(allocated) bio-based content of a bio-based solvent. 

NOTE Standardized techniques for mass balance and material balance techniques are being developed in CEN. 

To inform about the bio-based content, three classes for bio-based solvents are defined, A, B and C, where 
the highest class will be “A” and the lowest is “C”. Details are given in Table 1. 

The determined bio-based content may be reported in addition to the solvent class. 

Table 1 — Bio-based solvents classes 

Solvent class Bio-based carbon content a 
% (m/m) 

Comments 

C > 25 b Applicable for solvents, whereas the minor raw 
material part is bio-based 

B > 50 Applicable for solvents, whereas the major raw 
material part can be considered as bio-based 

A > 95 c Applicable for solvents, whereas all raw material part 
can be considered as bio-based 

a At the moment of publication of this document, standardized determination technologies for bio-based content are 
based on carbon content. If other determination techniques become available, the classes may be reviewed. 
b To allow harmonization with other bio-based initiatives like surfactants, lubricants, polymers, etc. and to be in line with 
(legal) drivers such as the United States Department of Agriculture, the minimum threshold of 25 % bio-based carbon 
content has been set. 
c For classification purposes, 100 % bio-based is not realistic, so an acceptable and reproducibly measurable level is 
set. 

8 Sustainability 

To ensure that the bio-based solvent does not have a negative overall impact on the environment, economy 
and society, it is required that the bio-based solvent pass similar or better sustainability criteria as comparable 
non bio-based solvents with similar use. The sustainability criteria shall be based upon prEN 16751. 

NOTE Further definition of the sustainability criteria will follow in a future version of this Technical Specification. 

If a life-cycle assessment is part of the determination, it shall be according to prEN 16760 or to EN ISO 14040 
and EN ISO 14044. 
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The bio-based solvent shall be based on sustainable biomass feedstock, therefore the economic operator 
shall demonstrate compliance with a chain-of-custody system that is recognized and widely accepted 
internationally, regionally or nationally and in line with prEN 16760, thereby ensuring traceability of the 
biomass along the value chain. 

9 Declaration and product labelling 

A bio-based solvent shall be labelled with its class as defined in Clause 7. 

The seven performance properties as defined in 5.2 shall be reported in separate documentation in case of 
business-to-business communication. 

For additional requirements for business-to-business and business-to-consumer declarations, the user is 
referred to work in CEN/TC 411/WG 5 or to relevant regulations [13]. 
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Annex A 
(normative) 

 
Hansen solubility parameters 

A.1 Generalities 

The solvency power, or polarity, of a solvent is crucial to its performance, dictating the range of compounds it 
can dissolve. The IUPAC definition of polarity is given as thus [14]: When applied to solvents, this rather ill-
defined term covers their overall solvation capability (solvation power) for solutes (i.e. in chemical equilibria: 
reactants and products; in reaction rates: reactants and activated complex; in light absorptions: ions or 
molecules in the ground and excited state), which in turn depends on the action of all possible, nonspecific 
and specific, intermolecular interactions between solute ions or molecules and solvent molecules, excluding 
such interactions leading to definite chemical alterations of the ions or molecules of the solute. 

Occasionally, the term solvent polarity is restricted to nonspecific solute/solvent interactions only (i.e. to van 
der Waals forces). 

There are different approaches to the measurement of polarity. In one method, the forces that contribute 
towards the total polarity expressed by a solvent are divided into three parameters, and measured as 
dispersion forces (δD), dipole forces (δP), and hydrogen bonding (δH). Collectively, they are known as the 
Hansen solubility parameters [6]. The square of each Hansen solubility parameter is a portion of the total 
cohesive energy density of the solvent, which in turn corresponds to the square of the Hildebrand solubility 
parameter (δT). Cohesive energy density is a measure of the strength of all solvent interactions in a given 
volume, calculated from the standard enthalpy of vaporization (∆Hvap, in units of Jmol-1), and molar volume of 
the solvent (Vm, in units of cm3mol-1). 

2
H

2
P

2
D

m

vap2
T δδδδ ++=

−D
=

V
RTH

 (A.1) 

The three Hansen solubility parameters of a bio-based solvent provide enough information to begin the 
substitution of petrochemical solvents. Solvents with similar Hansen solubility parameters are expected to 
exhibit the same solvency power for the same range of solutes. Some examples of Hansen solubility 
parameters are provided in Table A.1. 

Table A.1 — Examples of Hansen solubility parameters 

Solvent δD δP δH 
Acetic acid 14,5 8,0 13,5 
Acetone 15,5 10,4 7,0 
Acetonitrile 15,3 18,0 6,1 
Benzene 18,4 0,0 2,0 
1-Butanol 16,0 5,7 15,8 
Chloroform 17,8 3,1 5,7 
Diethyl ether 14,5 2,9 5,1 
N,N-Dimethyl formamide 17,4 13,7 11,3 
Ethanol 15,8 8,8 19,4 
Ethyl acetate 15,8 5,3 7,2 
Ethyl lactate 16,0 7,6 12,5 
n-Hexane 14,9 0,0 0,0 
Limonene 17,2 1,8 4,3 
Tetrahydrofuran 16,8 5,7 8,0 
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A.2 Calculation of the Hansen solubility parameters for individual solvents 

A.2.1 General 

Hansen solubility parameters can be calculated using experimental estimations or computational methods. 
Both methods are widely practiced and preferred to obtain Hansen solubility parameters. Alternatively, 
experimental data can be used when available or determined directly. Values of the three Hansen solubility 
parameters should be reported to one decimal place and in units of MPa½. The source of the values should be 
reported, and whether they are calculated or experimentally determined. 

A.2.2 Estimated values 

The Hansen solubility parameters of many established solvents are already known, mostly through 
estimations [6]. Conversely, novel bio-based solvents will have limited experimental data available for the 
determination of polarity, and will rarely feature in datasets of estimated Hansen solubility parameters. In 
instances where data is available there is no need to recalculate the polarity measurements. The Hansen 
solubility parameters are routinely calculated from group contribution methods, for the experimental methods 
are quite complex, and the estimated values generally reliable. Computer software is available with which to 
perform this task [15], as are published tables of group contribution data for manual calculation [16]. 

Another alternative to the experimental determination of the Hansen solubility parameters is to calculate them 
from observed solubility in a range of solvents, as is done for polymers. A large number of solvents are 
required to fit the polarity of the solute (in this instance the bio-based solvent) into a three dimensional polarity 
chart, each axis corresponding to a Hansen solubility parameter. The procedure is described in detail 
elsewhere [6]. From observation, the bio-based solvent can be positioned on the polarity map according to 
which solvents it is miscible with, and those it is not. It is likely that a bio-based solvent will be miscible with a 
great number of other organic solvents and so assignment of Hansen solubility parameters may be difficult 
using this method, in which case computation estimation is preferable 

A.2.3 Experimental dispersion forces 

The first Hansen solubility parameter, δD, is arrived at by analogy with a solvent’s hydrocarbon homomorph 
(e.g. ethanol becomes propane, acetone becomes iso-butane, etc.) when the comparison is made at the 
same reduced temperature [17]. To do so the critical temperature may need to be estimated. The vaporisation 
energy of the homomorph is used as the basis of the measurement of dispersion forces [6]. The δD parameter 
of the solvent can be derived from graphical plots of the vaporisation energy (or cohesive energy density) of 
hydrocarbon homomorphs as a function of their molar volume. This approach should only be used if the 
Hansen solubility parameters cannot be calculated computationally or through estimation from observed 
solubility in other solvents. 

A.2.4 Experimental dipole forces 

A simple equation for obtaining values of δP is available based on the experimental bond dipole moment (μ, in 
units of Debye) and the molar volume of the solvent at 298 K [6]: 

( ) 5,0
m

P
4,37

V
mδ =  (A.2) 

Formula (A.2) is not always satisfactory, such as in the case of symmetrical molecules with zero dipole 
moment, and for large molecules with long hydrocarbon chains. In this instance, computational calculation or 
estimation from observed solubility in other solvents is preferable. Alternatively, a more complex equation has 
been reported for use in instances where more physical property data is available [18]. 
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A.2.5 Experimental hydrogen bonding 

The δH parameter is routinely determined by removing the contributions of δD and δP from δT when reliable 
experimental data is available. An alternative but related method of obtaining δH values from experiment has 
been described by Bondi and Simkin [19]. Group contribution techniques are available for the estimation of δH 
and are frequently used in preference to experimentation. 

Alternatively, δH may be calculated by plotting the 3D Hansen chart based on the observed solubility of the 
bio-based solvent in a large number of other solvents. 

A.3 Calculation of Hansen solubility parameters for solvent blends 

A mixture of solvents has a combined polarity that is a function of the Hansen solubility parameters belonging 
to each component (δ), and their respective volume fractions (V). Therefore, the Hansen solubility parameters 
describing the polarity of a mixture of solvents shall be calculated from information corresponding to each 
ingredient: 

δ δ ⋅= ∑
n

i i
i

V
 (A.3) 

PD CEN/TS 16766:2015



CEN/TS 16766:2015 (E) 

15 

Bibliography 

[1] M/491, Mandate addressed to CEN, CENELEC and ETSI for the development of European Standards 
and Technical Specifications and/or Technical Reports for bio-surfactants and bio-solvents in relation 
to bio-based product aspects, 7 March 2011 

[2] Regulation (EC) No 1907/2006 of the European Parliament and the Council concerning the 
Registration, Evaluation Authorisation and Restriction of Chemicals (REACH), establishing a European 
Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No. 
793/93 and Commission Regulation (EC) No. 1499/94 as well as Council Directive 76/769/EEC and 
Commission Directives 91/555/EC, 93/67/EEC, 93/105/EC and 200/12/EC, 18 December 2006 

[3] COMMUNICATION FROM THE COMMISSION TO THE COUNCIL. the European Parliament, the European 
Economic and Social Committee and the Committee of the Regions, A lead market initiative for 
Europe, COM (2007) 860, http://eur-lex.europa.eu 

[4] Council Directive 1999/13/EC of 11 March 1999 on the limitation of emissions of volatile organic 
compounds due to the use of organic solvents in certain activities and installations 

[5]. 1272/2008/EC, Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 
December 2008 on classification, labelling and packaging of substances and mixtures, amending and 
repealing Directives 67/548/EEC and 1999/45/EC, and amending Regulation (EC) No 1907/2006. OJ 
EU. 2008, No. L 353, pp. 1–1355 

[6] HANSEN C.M. Hansen Solubility Parameters: A user’s handbook, second edition, CRC Press, Taylor 
and Francis Group, Boca Raton, 2007 

[7] ASTM D86, Test Method for Distillation of Petroleum Products at Atmospheric Pressure 

[8] ISO/DTR 19511-1, Petroleum products — Equivalency of test methods determining the same property 
— Part 1: Atmospheric distillation of petroleum products. 

[9] ASTM D5399, Standard Test Method for Boiling Point Distribution of Hydrocarbon Solvents by Gas 
Chromatography. 

[10] CEN/TR 16569, Automotive fuels - Assessing the effects of E10 petrol on vehicle emissions and 
performance. 

[11] ASTM D4052, Standard Test Method for Density, Relative Density, and API Gravity of Liquids by 
Digital Density Meter. 

[12] ASTM D445, Standard Test Method for Kinematic Viscosity of Transparent and Opaque Liquids (and 
Calculation of Dynamic Viscosity). 

[13]. 2005/360/EC, Commission Decision of 26 April 2005 establishing ecological criteria and the related 
assessment and verification requirements for the award of the Community eco-label to solvents. OJ 
EU. 2007, No. L 131, p. 27 

[14] PAC. 1994, 66, 1077, Glossary of terms used in physical organic chemistry (IUPAC 
Recommendations 1994) on page 1151, http://goldbook.iupac.org/P04710.html 

[15] http://hansen-solubility.com/HSPiPPurchase.html 

PD CEN/TS 16766:2015

http://eur-lex.europa.eu/
http://goldbook.iupac.org/P04710.html
http://hansen-solubility.com/HSPiPPurchase.html


CEN/TS 16766:2015 (E) 

16 

[16] A.S. Hukkerikar, B. Sarup, A.T. Kate, J. Abildskov, G. Sin and Rafiqul Gani, Group-contribution+ 
(GC+) based estimation of properties of pure components: Improved property estimation and 
uncertainty analysis. Fluid Phase Equilib. 2012, 321 pp. 25–43 

[17] BLANKS R.F., PRAUSNITZ J.M. Ind. Eng. Chem. Fundam. 1964, 3 pp. 1–8 

[18] WILLIAMS L.L., RUBIN J.B., EDWARDS H.W. Ind. Eng. Chem. Res. 2004, 43 pp. 4967–4972 

[19] BONDI A., SIMKIN D. AIChE. 1957, 3 pp. 473–479 

Recommended standards in support of this document 

[20] EN 15199-1, Petroleum products - Determination of boiling range distribution by gas chromatography 
method - Part 1: Middle distillates and lubricating base oils 

[21] EN ISO 3104, Petroleum products - Transparent and opaque liquids - Determination of kinematic 
viscosity and calculation of dynamic viscosity (ISO 3104) 

[22] EN ISO 3405, Petroleum products - Determination of distillation characteristics at atmospheric 
pressure (ISO 3405) 

[23] EN ISO 6271-1, Clear liquids - Estimation of colour by the platinum-cobalt scale - Part 1: Visual 
method (ISO 6271-1) 

[24] EN ISO 6271-2, Clear liquids - Estimation of colour by the platinum-cobalt scale - Part 2: 
Spectrophotometric method (ISO 6271-2) 

[25] ISO 918, Volatile organic liquids for industrial use - Determination of distillation characteristics 

[26] ISO 4630-1, Clear liquids - Estimation of colour by the Gardner colour scale - Part 1: Visual method 

[27] ISO 4630-2, Clear liquids - Estimation of colour by the Gardner colour scale - Part 2: 
Spectrophotometric method. 

[28] ASTM D156, Standard Test Method for Saybolt Color of Petroleum Products (Saybolt Chromometer 
Method) 

[29] ASTM D1078, Standard Test Method for Distillation Range of Volatile Organic Liquids 

[30] ASTM D1500, Standard Test Method for ASTM Color of Petroleum Products (ASTM Color scale) 

[31] ASTM D1901, Standard Test Method for Relative Evaporation Time of Halogenated Organic solvent 
and Their Admixtures 

[32] ASTM D3539, Standard Test Methods for the Evaporation Rates of Volatile Liquids by Shell Thin-Ffilm 
Evaporometer 

[33] ASTM D6045, Standard Test Method for Color of Petroleum Products by the Automatic Tristimulus 
Method 

[34] ASTM D7042, Standard Test Method for Dynamic Viscosity and Density of Liquids by Stabinger 
Viscometer (and the Calculation of Kinematic Viscosity) 

[35] DIN 53170, Solvents for prints and varnishes - Determination of the Evaporation Rate 

 

PD CEN/TS 16766:2015



This page deliberately left blank



BSI is the national body responsible for preparing British Standards and other 
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization 
products are published by BSI Standards Limited.

British Standards Institution (BSI)

BSI Group Headquarters

389 Chiswick High Road London W4 4AL UK

About us
We bring together business, industry, government, consumers, innovators 
and others to shape their combined experience and expertise into standards 
-based solutions.

The knowledge embodied in our standards has been carefully assembled in 
a dependable format and refined through our open consultation process. 
Organizations of all sizes and across all sectors choose standards to help 
them achieve their goals.

Information on standards
We can provide you with the knowledge that your organization needs 
to succeed. Find out more about British Standards by visiting our website at 
bsigroup.com/standards or contacting our Customer Services team or 
Knowledge Centre.

Buying standards
You can buy and download PDF versions of BSI publications, including British 
and adopted European and international standards, through our website at 
bsigroup.com/shop, where hard copies can also be purchased. 

If you need international and foreign standards from other Standards Development 
Organizations, hard copies can be ordered from our Customer Services team.

Subscriptions
Our range of subscription services are designed to make using standards 
easier for you. For further information on our subscription products go to 
bsigroup.com/subscriptions.

With British Standards Online (BSOL) you’ll have instant access to over 55,000 
British and adopted European and international standards from your desktop. 
It’s available 24/7 and is refreshed daily so you’ll always be up to date. 

You can keep in touch with standards developments and receive substantial 
discounts on the purchase price of standards, both in single copy and subscription 
format, by becoming a BSI Subscribing Member. 

PLUS is an updating service exclusive to BSI Subscribing Members. You will 
automatically receive the latest hard copy of your standards when they’re 
revised or replaced. 

To find out more about becoming a BSI Subscribing Member and the benefits 
of membership, please visit bsigroup.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards 
publications on your intranet. Licences can cover as few or as many users as you 
wish. With updates supplied as soon as they’re available, you can be sure your 
documentation is current. For further information, email bsmusales@bsigroup.com.

Revisions
Our British Standards and other publications are updated by amendment or revision. 

We continually improve the quality of our products and services to benefit your 
business. If you find an inaccuracy or ambiguity within a British Standard or other 
BSI publication please inform the Knowledge Centre.

Copyright
All the data, software and documentation set out in all British Standards and 
other BSI publications are the property of and copyrighted by BSI, or some person 
or entity that owns copyright in the information used (such as the international 
standardization bodies) and has formally licensed such information to BSI for 
commercial publication and use. Except as permitted under the Copyright, Designs 
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system 
or transmitted in any form or by any means – electronic, photocopying, recording 
or otherwise – without prior written permission from BSI. Details and advice can 
be obtained from the Copyright & Licensing Department.

Useful Contacts:
Customer Services
Tel: +44 845 086 9001
Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 845 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

www.bsigroup.com/standards
www.bsigroup.com/shop
www.bsigroup.com/shop
www.bsigroup.com/subscriptions

	64_e_stf.pdf
	Contents Page
	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 General purpose of solvents
	5 Performance
	5.1 Generalities around performance
	5.2 Technical performance properties
	5.2.1 Chemical composition
	5.2.2 Solvency power
	5.2.3 Distillation characteristics
	5.2.4 Evaporation rate
	5.2.5 Colour
	5.2.6 Density
	5.2.7 Kinematic viscosity


	6 Health, safety and environmental requirements
	7 Bio-based content
	Table 1 — Bio-based solvents classes
	8 Sustainability
	9 Declaration and product labelling
	Annex A  (normative)  Hansen solubility parameters
	A.1 Generalities
	Table A.1 — Examples of Hansen solubility parameters
	A.2 Calculation of the Hansen solubility parameters for individual solvents
	A.2.1 General
	A.2.2 Estimated values
	A.2.3 Experimental dispersion forces
	A.2.4 Experimental dipole forces
	A.2.5 Experimental hydrogen bonding
	A.3 Calculation of Hansen solubility parameters for solvent blends
	Bibliography



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


