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Surface active agents - Scientific classif ication 

Agents de surface - Classification scien tifique 

IS0 Recommendation R 896, Surface active agents - Scientific classification, was published in December 1968. In June 
1972, an enquiry carried out with a view to transformation of ISO/R 896 into an International Standard showed that it was 
necessary to bring its contents up to date. In 1973 and 1974, member bodies were requested to submit their proposals for 

revision to Technical Committee ISO/TC 91, Surface active agents, but the majority replied that they were not able to 
provide the information likely to bring an effective contribution to this work. Therefore, in December 1974, ISO/TC 91 
decided not to transform this IS0 Recommendation immediately into an International Standard but approved, in October 
1975, its publication as a Technical Report. This decision was taken for the following reasons : 

- on the one hand, the proposed scientific classification, despite its imperfections, still offers a certain interest as a basis 
for a system of decimal classification which can be used to identify a surface active agent, considered in isolation, 
according to its chemical formula; 

- on the other hand, it is estimated that the revision which at the present time is being undertaken by the Comite 
international des derives tensio-actifs (CID) will not be completed for three or four years. Consequently, during this 
interim period, it is desirable that the existing classification, although not widely known, should still be available to 
persons concerned in the establishment of the classification index number of a surface active agent. This will enable 
definite examples to be given, which could be pointed out as giving rise to difficulties for classification and which 
accordingly may be useful for modifying the rules of classification in order to perfect and to complete it. 

Thereafter, ISO/TC 91, as soon as it has received proposals for revision, either from menber bodies or from interested 
international organizations, will examine the possibility of reviewing the existing classification system and publishing an 
I nternational Standard. 
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0 INTRODUCTION 

The classification of surface active agents is intended to provide a clear and logical designation of the structural chemical 
groups of a surface active agent, in the form of a decimal notation. Its aim is to describe a surface active agent, considered in 
isolation, according to its chemical formula. 

The classification is based 
Iipophilic properties. 

on the polar/non-polar structure of surface active agents, which determines their hydrophilic and 

The traditional importance of water-soluble surface active agents leads to separate consideration of the hydrophilic part and 
the hydrophobic part of the molecule. A surface active agent can be characterized by indicating these parts; however, the 
extremely numerous possibilities of variation in the structure of the hydrophobic part make it necessary to specify this part 
in some detail; the hydrophilic part, though structurally simpler, still needs to be defined by certain of its characteristics, 
especially those responsible for solubility in water or in organic media. 

The subdivision of the classification is, however, not taken far enough to enable one classification index number to be 
considered as necessarily corresponding to a specific product (the classification is not a precise chemical nomenclature). 
On the contrary, it may be considered that in general, several products having chemical structures and practical characteristics 
that are of necessity closely similar will be designated by the same classification index number. Moreover, the classification 
index number would enable one to reconstruct a molecular structure, which is approximate but nevertheless sufficiently 
precise. 

The application of the decimal classification is a matter for j udgment , which is with in the capacity of tee hni cians with an 
ordinary knowledge of the chemistry and technology of surface active agents. Rigorous application of the rules of 
cl assif ication and deta iled study of the class if ica tion table are indispensab 
a surface acti ve agent, which should be obta ined without any ambiguity. 

le for establishing the classification index n umber of 

1 SCOPE 

This Technical Report sets out a scientific classification of surface active agents. 

2 FIELD OF APPLICATION 

This classif ication is applicable both to surface 
used in organic medi a. 

active agents which are preferably used in an aqueous medium and to those 

3 DEFINITIONS 

3.1 key hydrophilic group : A group embodying one and only one function which is consi 
the hydrophilic behaviour of the surface active age nt. 

dered as the most important for 

3.2 second ary hyd rophilic groups : G roups embodying functions with solubil izing proper ties other than those of the key 
hydrophilic group; t hese serve only in a secondary manner to characterize further the surface acti ve age nt. 

3.3 key hydrophobic residue (determining the hydrophobic behaviour of the surface active agent) : A residue comprising a 
radical of the hydrophobic type considered as a whole, along with direct substitutions. It should be linked to the key 
hydrophilic group in a clearly definable way. 

3.4 characteristic hydrophobic residues : Chemical groups which are not more hydrophobic than the key hydrophobic 
residue to which they are functional/y linked. They constitute either an intermediate connecting link within the molecule 
itself or appear as a secondary hydrophobic residue attached to the rest of the molecule. 

3.5 intermediate functional groups : Groups occurring between the hydrophobic residue(s) and the key hydrophilic group 
and joined to the latter either by a hydrocarbon link or a characteristic hydrophobic residue. They provide supplementary 
characteristics for the hydrophobic part. 

3.6 supplementary properties of the hydrophilic part : Properties which make it possible to provide a fuller description of 
the hydrophilic part and to give details either of its solubilizing properties in an aqueous medium, or of its preferential 
behaviour of insolubility in water, for special use in organic media. 

2 
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ISO/TR 896-1977 (E) 

4 PRINCIPLE’ ) 

The classification of surface active agents enables them to be specified by the following characteristics defined in clause 3 : 

a) 

b) 

cl 

d) 

e) 

the key hydrophilic group; 

possibly, secondary hydrophilic groups; 

the key hydrophobic residue; 

possibly, characteristic hydrophobic residues; 

intermediate functional groups; 

f ) supplementary properties of the hydrophilic part. 

5 RULES OF CLASSIFICATION 

5.1 The classification of a surface active agent is governed by the determination of the key hydrophilic group, followed by 
the key hydrophobic residue. In order to avoid any ambiguity, these two elements should be determined in accordance with 
the following rules : 

Rule 1 

THE KEY HYDROPHILIC GROUP IS THE FIRST PART CONSIDERED IN THE PREPARATION OF THE CLASSIFICATION INDEX 
NUMBER CHARACTERIZING A SURFACE ACTIVE AGENT. 

5.2 Hydrophilic groups can be classified in three groups : 

- hydrophilic groups with anionic properties; 

-- hydrophilic groups with cationic properties; 

- hydrophilic groups with non-ionic properties. 

Rule 2 

THE C 
OF TH 

LASSIF ICATI 
E FIRST THR 

ON OF 
EE FIG 

A SURF 
URES : 

ACE ACTIVE AGENT INTO ONE OF THE THREE FOREGOING GROUPS IS EFFECTED BY MEANS 

- the first relating to groups with anionic properties; 

- the second to groups with cationic properties; 

-- the third to groups with non-ionic properties. 

5.3 Where the surface active agents contain only one hydrophilic group, there is no possibility of ambiguity. Where they 

contain several of these groups, the following rules should be applied : 

Rule 3 

If the molecule contains more than one hydrophilic group, 

1) THE KEY HYDROPHILIC GROUP IS THE ONE WHICH APPEARS FIRST. THE ORDER IN WHICH FUNCTIONS SHOULD BE 
SELECTED IS AS FOLLOWS (see the table) : 

a) a cationic group from column 2, indicated in boxes 5, 6, 7, 8 and possibly 9, if the function is sufficiently basic; 

b) an anionic group from column 1, indicated in boxes 2,3,4, 5,6, 7,8 and possibly 9, if the function is sufficiently 
acid; 

c) a non-ionic group from column 3, indicated in boxes 3,4,5 and 6; 

d) a cationic group from column 2, indicated in boxes 1,2, 3,4 and possibly 9, if the function is slightly basic; 

e) an anionic group from column 1, indicated in box 1, and possibly box 9, if the function is slightly acid; 

f) the other non-ionic groups from column 3, indicated in boxes 1, 2, 7, 8 and 9. 

The figure corresponding to the key group should be underlined. 

1) See, in annex A, diagrams giving practical details of the principle of the classification. 
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ISO/TR 896-1977 E) 

2) THE SECONDARY HYDROPHILIC GROUP SHOULD BE SELECTED USING THE SAME ORDER OF FUNCTIONS. 

The figure chosen 
hydrophilic group. 

for this secondary hydrophilic group cannot be quoted if it is in the same column as that of the key 

5.4 The hydrophob Iic part of a surface active agent has a more or less complex chemical structure, as it m 
various hydrocarbon re lsidues with hydrophobic proper ties, in termediate hydrocarbon functions or substi tuents. 

aY consist of 

The choice of a key hydrop hobic residue is an essential facto 
rules should make it possible to ma ke an unamb guous choice : 

ir in the classification of a surface active agent. The following 

Rule 41) 

TH E KE 
GR OUP. 

YH YDROPHOBIC RESIDUE IS, IN PRINCIPLE, THE HYDROCARBON RESIDUE FARTHEST FROM THE KEY HYDROPHILIC 

The need for classifying as the key hydrophobic resi 
include the maximum amount of information in the 

due that fa rthest from the key hyd rophilic group is to ma 
tary characterization of the surface activ le agen 

ke it possible to 
t. supplemen 

Substituents occurring on the key hydrophobic residue do not affect the choice of the latter. 

IN THE CASE WHERE THE HYDROPHOBIC RESIDUE CHOSEN AS THE KEY RESIDUE COMPRISES STRUCTURAL ELEMENTS OF 
BOTH ALIPHATIC AND RING (for example AROMATIC) TYPES, ACCOUNT SHOULD BE TAKEN OF THE LENGTHS OF THE 
ALIPHATIC CHAINS IN ORDER TO DEFINE THE RING CHARACTER OF THE HYDROPHOBIC RESIDUE. 

Rule 51) 

THE ALIPHATIC HYDROCAR BON CHAIN SHOULD BE CONSIDER 
IF IT CONTAINS A CHAIN OF AT L .EAST E IGHT CARBO N ATOMS. 

ED SUFFICIENTLY LARG E, WITHIN THE MEANING OF RULE 4, 

Rule 61) 

IN THE AB 
THE MEAN 

SENCE 
ING OF 

OF ALIPHATIC H 
RULE 4 SHOULD 

YDROCARBON CHAINS 
BE REGARDED AS THE 

WITH EIGHT OR MORE CARBON ATOMS, THE RING RESIDUE WITHIN 
KEY PART. 

Rule 7 

IN THE ABSENCE OF AN ALIPHATIC HYDROCARBON CHAIN WITH EIGHT OR MORE CARBON ATOMS, AND IN THE ABSENCE OF 
ANY RING RESIDUE, THE LARGEST HYDROPHOBIC PART SHOULD BE REGARDED AS THE KEY HYDROPHOBIC RESIDUE. 

Example : Ce chain of sodium hexyl sulphate. 

5.5 A hydrophobic residue other than the key hydrophobic residue, and functionally linked to it, may affect the behaviour 
of a surface active agent, if it is sufficiently hydrophobic; it should then be regarded and described as a characteristic 
hydrophobic residue. 

Rule 8 

A CHARACTERISTIC HYDROPHOBIC RESIDUE SHOULD SATISFY RULES 5 OR 6 DEFINING THE KEY HYDROPHOBIC RESIDUE. 

However, a secondary function may make it possible to include in the molecule two radicals which are not very important 
when considered separately, but which are linked to each other, for example, the dibutylamide function - CO - N(CqH&. 
In this case, these secondary radicals should be added together, and the group should be regarded as a characteristic 
hydrophobic radical, provided that it contains at least eight carbon atoms. 

IN ACCORDANCE WITH RULE 6, AN AROMATIC INTERME 
REGARDED AS A CHARACTERIS TIC HYD ROPHOBIC R ESIDUE. 

DIATE LINK, EVEN WHEN NOT SUBSTITUTED, SHOULD BE 

1) See annex B for examples illustratin 
comprises both aliph atic chains and rings 

g the appli cation of rules 4, 5 and 6 in the case of surface active agents the hydrophobic part of which 

4 
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ISO/TR 896-1977 (E) 

6 CbASSIFICATIBN 

This classification system ope rates on the decimal system, with a minimum of ten figures div 
figures, with at least one addit ional figure, so that the key hydrophilic groups may be defined. 

ided into three groups of three 

The groups of figures are arranged in columns, according to the constitutive sequence of relative positions described above. 

Each colu 
functions, 

conta ins subdivisions numbered from 0 to 9, 0 usually indicating (unless otherwi 
ups or ch aracteristics according to the specific d esignations of the var ious columns. 

The detai led descript ion of the elements used i n the classification 
appl icatio n of the dec imal classification system ar e given in annex D. 

se stated) the a of 

Some examples of the application of this classification are given in annex F. 

is given in annex C, while considerations regarding the 

A system of reference classification on punched cards is dealt with in annex E. 

5 
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ISO/TR 896-1977 (E) 

TABLE - Scientific classif ication of surface active agents 

F1 - KEY HYDROPHILIC GROUP R1 - KEY HYDROPHOBIC PART 
Characteristic properties Important descriptive characteristic properties : 

1 2 3 4 5 6 

LINKAGE OF KEY 
ANIONIC CATIONIC NON-IONIC CONSTITUTION SUBSTITUTION FUNCTION F 1 

0 AA 0 AA 0 AA 0 AA 0 AA 0 AA 

Absence of Absence of 
Non-branched 

Absence of Absence of 
Non aromatic. 

aliphatic group primary 

1 BB 1 BB 1 BB 1 BB 1 BB 1 BB 

-~ COOH Primary amine 
Aliphatic Branched 

Unsaturation 
Non-aromatic, 

hydroxyl group alrphatic group 
C=C 
c-c 

secondary 

2 cc 2 cc 2 cc 2 cc 2 cc 2 CC 
Alicyclic or 

-- OS03H Secondary amine aromatic 
Alicyclic group, Alkyl group Non-aromatic, 

I hydroxyl group 
M-penes (linked to cycles) tertiary 

3 DD 3 DD 3 DD 3 DD 3 DD 3 DD 

Non-branched By intermediate 
--- S03H Tertiary amine poly et her on 

Non-condensed 

intermediate chain 
benzene group 

Ring group chain on ring, 
primary 

4 EE 4 EE 4 EE 4 EE 4 EE 4 EE 

Branched polyether Aromatic group Halogens, nitro, By intermediate 
- S -- S03H Amine oxide on intermediate with condensed nitroso and similar chain on ring, 

chain cycles substituents secondary 

5 FF 5 FF 5 FF 5 FF 5 FF 5 FF 
- SO*H Derivatives of 

including other Quarternary sorbitan, mannitan, 
Heterocyclic group By intermediate 

sulphur functions with 1 non-carbon 
ammonium carbohydrates 

Either hydroxyls chain on ring, 

- SO*NH (r) and similar 
atom on the ring tertiary 

6 GG 6 GG 6 GG 6 GG 6 GG 6 GG 
Derivatives of 

Pyridinium, 
Heterocyclic group Carboxyl functions 

Or thophosphoric with 2 or more non- and derivatives 
Direct linkage 

acid esters 
Quinolinium 

sorbitan, mannitan. 

and similar 
oxy alkyl carbo- carbon atoms on - coo (r), 

on aromatic 

hydrates the ring CON (r)2, etc... ring 

7 HH 7 HH ‘7 HH 7 HH 7 HH 7 HH 

Phosphonic acids Sulphonium Carbonyl group Polymer group 
Sulphide and 

sulphate functions 

Direct linkage 
on non-aromatic 

carbon ring 

8 KK 8 KK 8 KK 8 KK 8 KK 8 KK 

Ureas, Group containing Primary, secondary 
Direct linkage 

Per acids Phosphonium ureides, other elements in and tertiary amine 
through carbon 

polypep tides a chain functions 
atom of a hetero- 

cycle 

9 LL 9 LL 9 LL 9 LL 9 LL 9 LL 

Other hydrophobic Other substitutions Direct linkage 
Other anionic Other cationic Other non-ionic groups and substitutions through non- 

functions functions functions not chemically carbon atom 
z, y, x designated of a hcterocycle 
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ISO/TR 896-1977 (E) 

P - HYDROPHOBIC PART HYDROPHILIC PART 
Supplementary characteristic properties Supplementary characteristic properties 

1 
7 8 9 10/l 1012 1013 

INTERMEDIATE INTERMEDIATE CHARACTERISTIC 

FUNCTIONAL FUNCTIONAL HYDROPHOBIC ANIONIC CATIONIC NON-IONIC 

GROUP X 1 GROUP X2 PART R2 

0 AA 0 AA 0 AA 0 AA 0 AA 0 AA 

Absence of Absence of Absence of Absence of Absence of Absence of 

1 BB 1 BB 1 BB 1 BB 1 BB 1 BB 

Part R2 identical 
Alkaline metal One or two 

Characteristic 
coo -Fl -~ coo- R 

\+ith part Rr 
salts : Li, Na, K, etc... hydrophobic groups. 

(Group I a) Inorganic anion 
hydroxyl function 

2 cc 2 cc 2 cc 2 cc 2 cc 2 cc 

ooc -Fl ooc - R 
Aliphatic AIkaline earth One or two 

Characteristic 
branched or not 

metal salts : Mg, Ca, Sr, hydrophobic groups. 
Ba, etc... (Group I1 a) 

ester function 
Organic an ion 

3 DD 3 DD 3 DD 3 DD 3 DD 3 DD 
CON(r)- F1 CON (r)- R Saturated cyclic Precious and vola- One or two 
N(r)CO-F1 -- N (r)CO-R hydrocarbons, olefi- tile metal salts : CU, hydrophobic groups; Characteristic 

One and two inter- One and two inter- nit cyclic or alicyclic Ag, Zn, Cd, Hg Benzy 1 radical and similar ether function 
mediate functions mediate functions hydrocarbons (Groups I b and II b) Inorganic anion 

4 EE 4 EE 4 EE 4 EE 4 EE 4 EE 
R Transition One or two 

- SO*N(r)-F1 SOzN(r)-R Aromatic metal salts : Cr, Mn, hydrophobic groups Characteristic 
-- N(r) SOz----F1 N(r)SOz-R heterocyclic Fe, CO, Ni (Groups VI a, Benzylradical and similar amide function 

VII a and VIII) Organic anion 

5 FF 5 FF 5 FF 5 FF 5 FF 5 FF 
0 Fl -- 0 R Salts of metals 

Characteristic 
One. tu.0 and three One. two and three 

Group substituted Three hydrophobic 

intermediate 
by hydroxyl or 

with p valencies : 
Al, In, Sn, Pb, Bi groups. Inorganic sulphamide function 

intermediate anion 
functions functions 

- ORz 
(Groups III b to V b) - so2 N (r)2 , 

6 GG 6 GG 6 GG 6 GG 6 GG 6 GG 

S F1 -S R Lan thanium and 
Group substituted actinium group 

Three hydrophobic 
~~ SO---------F1 ~ SO R 

soy------ Fl so2 - R by N(r):! or NH(r) metal salts : 
groups. Organic 

La, Ce, Th, U, etc... 
anion 

7 HH 7 HH 7 HH 7 HH 7 HH 7 HH 
Groups with 

w+------ Fl N W- R COOH Ammonium salts 
function and 

Metallic complexes 

derived functions 

8 KK 8 KK 8 KK 8 KK 8 KK 8 KK 
Groups mith 

Others Others functions such as Organic base Organo-me tallic 
X Fl - x R - S03H, - OSO& salts 

Trimethylglycinc 
derivatives 

and similar 

Supplementary substitution characteristic 9 LL 9 LL 9 LL 9 LL 
properties, in the absence of : 

Function Xi lunction X2 
. Polymer group or 

9 LL 9 LL group containing Salts of complex 
Supplementary Substitutions of Si. B,and metals. Organo- 

Other specialized Other characteristic 

unsaturation column 5 on other hydrophobic metallic bases 
characteristics functions 

c=c intermediate groups 
czc chain C 
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ANNEX A 

PRINCIPLE OF CLASSIFICATION AND CONSTITUTIVE DIAGRAMS 

A.1 PRINCIPLE OF CLASSIFICATION 

The diagrams in clause A.2, in which the notation below has been used, allow a more practical presentation of the principle 
of classif ication. 

In general, 

F indicates a group with hydrophilic structure; 

R indicates a group with hydrophobic structure; 

X indicates an intermediate functional group. 

In particular, 

F1 indicates the key hydrophilic group; 

F2 indicates a secondary hydrophilic group; 

R, indicates the key hydrophobic residue; 

R2 indicates a characteristic hydrophobic residue; 

X, indicates the intermediate functional group closest to F, ; 

X2 indicates another intermediate functional group; 

C indicates an intermediate hydrocarbon link; 

S indicates a substitution of a general nature, but without solubilizing properties (including unsaturation regarded as a 
substitution of 7~ electrons on the chain). 
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A.2 CONSTITUTIVE DIAGRAMS 

R? R1 

!r 

cl S 

L 
C 

F2 Xl 

- 

Rl 

Fl F1 Fl 

S 

C C C 

F2 

: -6 
Xl Xl Xl 

S 

C C C 

F2 

x2 x2 x2 
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c 
F1 

C 

1 
xq 

c 

‘rx;i 

c 

4 
x2 

I 
Rl 

Q 
Rl 

C 

c 

R2 

c 

6 
x2 

R 

R2 
L 

c R 

R2 
. 

1 

h & Xl c . x2 I 
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The case of surface active agents th 
particular Iy i mportant. The following 

For the substances 

0 -- (CH,), - F, 

0 - (CH,), - CH - F, 

I 
(CH,), - CH, 

0 - (CH,), - CH - CH2 - F, 

I 
KH,), - CH3 

CH3 - 1 5 - CH - CH2 - F, 

ANNEX B 

RULES OF CLASSIFICATION 

e hydroph 
examples 

obic part of which comprises both aliphatic chain structures 
illustrate the application of rules 4, 5 and 6, 0 designating a r 

and 
ing r 

rings 
esidue 

is 

the aliphatic chain with eight carbon atoms constitutes the key hydrophobic residue, while the ring residue 0 is regarded as 

a substitution on this key hydrophobic residue. 

On the other hand, for the substances 

0 - (CH2)7 - F, 

CH, - (CH,), - 0 - F, 

the ring residue @ constitutes the key hydrophobic residue, and the aliphatic chain is regarded as an intermediate chain in 
the first case, and as a substituent in the second. 

Moreover, in order to ensure the best possible designation for products of the following types, 

CH, - (CH,), -0 - F, 

CH3 - (CH,), - 0 - (CH2)p - F, 

the ring residue 0 should be chosen as the key hydrophobic residue, whatever the values of n and p. 

The presence of intermediate functional groups has the following effect in the case of these compounds : 

for the substances 

CH3 - (CH,), - X, - O-F, 

R 

CH3 - KH2j4 - CH-X, -O-F, 

CH2 - CH3 R 

the aliphatic chain constitutes the key hydrophobic residue, whatever R may be. On the other hand, for the substance 

CH3 - (CH,), - X, -0 - F, 

R 

the key hydrophobic residue is the structural unit 0 - R, or 0, when R is not present. 

11 
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In the two following cases, 

\ /-x1-\ /-F1 
F 0 

R 

the key hydrophobic residue is the group 

0 \I 
R 

12 
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ANNEX C 

DETAILED DESCRIPTION OF THE ELEMENTS USED IN THE CLASSIFICATION’) 

C.l FIRST GROUP OF THREE COLUMNS : COLUMNS I,2 AND 3 

II 

Fl - Key hydrophilic group : Properties” 

This group of figures provides an identification of the polar group in the classification, i.e. the key hydrophilic function or 
the group of hydrophilic functions. On the first figure depends the order in which the remaining parts of the molecule are to 
be classif ied. 

Column 1 designates the acid functions (anionic type), or functions classified as such, in the case of salts. 

Column 2 designates the basic functions (cationic type), or functions classified as such, in the case of salts. 

Column 3 designa tes tho se fu nctions or function al groups which have no ionic properties , or those classif ied 
case of functional groups of a non-ion ic type. For example : a sim ple ether derived from an alcohol fu nction. 

The designation of key functions by means of figures in columns 1,2 and 3 should be limited to a strict 
indicated should be give n in the order of the lir relative importance as laid down in the rules already given. 

The designation of SUPPI ementary functions of lesser importance should be found in column 5 of the classification. For 
example the hydrox Yl YO up of ricinoleic acid should no t be designa ted as a key function, but as a substituent in column 5. 

as such, in the 

minimum, and those 

C.2 SECOND GROUP OF THREE COLUMNS : COLUMNS 4,5 AND 6 

“R, - Key hydrophobic residue : Important descriptive properties” 

This group is intended to classify elements of the key hydrophobic residue (generally that farthest away from the key 
hydrophilic function) and the linkage of the key functional group determining the polar/non-polar structural relations of the 
molecule. 

Column 4 describes the constitution of the key hydrophobic radical or residue RI. It is arranged in such a way that it shows 
constitutive elements of the hydrophobic radicals, carefully distinguished one from the other so that the clearest possible 
classif ication is obtained. 

Column 4, although taken as a key, is more often a factor deciding the entire character of the hydrophobic residue in 
question. An isododecyl benzene sulphonate is classified under subdivision 3 of column 4 : “non-condensed benzene 
residue”. Alkylbenzimidazol derivatives are classified under subdivision 6 of column 4 : “Heterocyclic residue with 2 or more 
non-carbon atoms in the ring”. 

Column 5 describes 
residue designated in 

the substitution which may occur in the hydrophobic part, and in particular in the key hydrophobic 
column 4. 

Since several different substitutions may occur on the same hydrophobic residue, it is advisable, in the decimal classification, 
to designate one single substituent, i.e. the one which will most clearly differentiate the molecule which is being classified. 
Failing any decisive observation to this effect, the following should be designated, in order of their importance : the main 
carbon substituent (chain or ring); then a substituent secondary function F 2, the most polar substituent; and lastly the degree 
of unsaturation (substitution by 7~ electrons). 

co 
be 

lumn 6 in 
arranged i 

di cates 
n such 

the way in which the k eY hydr ophil ic group F, is linked with the rest 0 f the molecule; this column can 
y that i t provi des ad dit ional information a bout the mol ecular co nstitu tion. 

For example, the use of a figure in column 4 corresponding to ring constitutive elements, in combination with a designation 
for a functional bond not directly linked to the ring, indicates the existence of a carbon chain separating the ring from the 
function. 

1) See the table. 
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C.3 THIRD GROUP OF THREE COLUMNS : COLUMNS 7,8 AND 9 

“P - Hydrophobic part : Supplementary properties” 

In subdivisions 0 to 8, columns 7 and 8 describe the intermediate functions which may separate the key hydrophilic function 
F, either from the key hydrophobic residue or from a characteristic hydrophobic residue. These separations also imply the 
existence of intermediate carbon links C (or X). 

Column 7 designates (from 0 to 8) the intermediate function X1 closest to the key hydrophilic function F,. 

Column 8 designates (from 0 to 8) a second intermediate function X2 which may either separate the key hydrophobic 
radical RI from the function F1 by means of an extra link C (or X), or introduce a supplementary characteristic 
hydrophobic radical R2. 

In complex cases, where several intermediate functions X2 may exist together in the same molecule, column 8 should first 
show the function which introduces a supplementary characteristic hydrophobic radical R2. If no such radical is present, 
the intermediate function X2 designated should be the one closest to the key residue RI. 

In connection with the functional specifications of columns 7 and 8, special mention should be made of the indication given 
in subdivisions 3 and 5. 

td* 

In these cases, provision has been made for groups of intermediate polyfunctional links, which may comprise up to three 
intermediate similar functions and grouped as such. The number 3 is the maximum, as above this number functional groups of 
this kind become hydrophilic groups, which is sufficient to justify the designation of non-ionic hydrophilic group in column 3 
of the first group of three columns. 

NOTE - The foregoing is applicable only in the case of simple intermediate links, such as 0 - CH2 - CH2 - 0 of polyethylene oxides. 

The figures 9 of columns 7 and 8 provide further supplementary characteristics of the hydrophobic part P; these 
characteristics are included here to increase the flexibility of the classification and greatly extend (as is necessary) the 
possibility of combinations : 

- In the absence of an intermediate function X, (i.e. an intermediate connecting link C), figure 9 of column 7 makes 
provision for the possibility of designating a supplementary unsaturation in the carbon chain of the key hydrophobic 
residue; this information is important for the classification of linoleic or ricinoleic derivatives. This supplementary 
information can also be extended to cover the case of derivatives comprising the intermediate functions X and the inter- 
mediate links C, on the assumption that the designations of column 8, which generally represent the intermediate 
functions X2, are now being used to designate the intermediate functions X,. 

- Figure 9 of column 8 is used only in the absence of an intermediate function X2; the use of figure 9 in the 

classification then means that the indications of substitutions found in column 5 of the second group of three columns 
refer exclusively to substitutions occurring on, and more characteristic of, the intermediate link C. This arrangement 
makes it possible to classify clearly such products as sulphated glycerol laurate. 

Column 9 of the group describes a characteristic hydrophobic residue R 2, appear ,ing by functional bonds in the molecule, or 
functional1 Yl inked, as a secondary hydrophobic residue, to the rest of the molecul e. 

A characteristic hydrophobic residue R2 of this kind is included in the molecule by functional bonds X1 and X2. It is then 
characteristic, in the sense that it designates in particular an aromatic or aliphatic supplementary property of the molecule, 
which will become apparent a priori. 

On the other hand, column 9 also designates a characteristic hydrophobic residue R2, which appears as an adequate, hydro- 
phobic, supplementary, radical. A functionally linked residue of this kind can be attached to the whole molecule by an 
intermediate function X2 (as in the case of sulphonated succinic diesters), by a substituent function F,, or even by any 
intermediate functions X or key function F 1, provided that these functions are polyvalent : amine functions for example, 
secondary or tertiary amines - quaternary ammoniums, etc. 

The figure 1 of column 9 is used only in the case of a characteristic radical of a supplementary nature. Designating a residue 
R2, which is identical according to the classification with the residue R 1, figure 1 is intended in particular to distinguish the 
polyglycerides, dial kylamines, etc. 

C.4 FOURTH GROUP OF THREE COLUMNS : COLUMNS IO/l, IO/2 AND IO/3 

“Hydrophilic part : Supplementary properties” 

This section can be used in the decimal classification as either one or two supplementary figures. 
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The supplementary properties of the polar grouping, thus designated, relate in particular to the salt-forming elements of ionic 

functions and transformations of non-ionic functions. They provide additional descriptions of complex functions and make it 
possible to assess the solubilization properties. 

Column IO/l describes the anionic compounds, by providing a systematic table of salt-forming cations. The complex cations, 
described under box 9 of this column, are cations of metallic co-ordinations with simple molecules in which hydrophobic 
properties do not predominate (NH3, ethylene diamine, aniline, etc.) or cations of true organo-metallic bases. 

Column IO/2 describes the cationic compounds, by characterizing more accurately the state of multiple functional valency of 
the hydrophilic group (see also column 9 of the third group of three columns, which covers part of this functional 
diversification). It emphasizes the important part played by the salt-forming anion. 

The metallic complexes described under box 7 of column 10/2 are metal salts co-ordinated with molecules which can form 
complexes, and which in themselves have the constitution of surface active agents, being in consequence the basis for 
classification by application of the designations of the preceding groups of columns. For example : copper chloride complex 
with two molecules of lauryl propylene diamine. 

Column JO/3 gives details of the derived non-ionic functions which have not been explicitly described in column 3 of the first 
group of three columns. 

Box 8 of column 1 O/3 covers organo-metallic derivatives which are regarded as non-ioni 
accurately described in the preceding classificatio n groups. For example trialkyl a luminium. 

c, and which cannot be more 
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ANNEX D 

CONSIDERATIONS REGARDING THE APPLICATION OF THE DECIMAL CLASSIFICATION SYSTEM 
FOR SURFACE ACTIVE AGENTS 

D.l As an example of a molecule which is difficult to classify, let us take a complex molecule, such as the following : 

oleyl - CO - NH -CH, - --NH-CO-CH2-CH2-S03Na 

(n-octyl) -0 

It is obvious that the various classification elements cannot explicitly define a molecule of this kind in a completely 

satisfactory manner. However, a logical analysis of the constitution of the molecule will reveal the following : 
?(I % 

Oleyl 

R, : key hydrophobic residue 
- S03Na 

F, : key hydrophilic group 

- CH2 - CH2 - 

C : connecting link 

-CO-NH -NH-CO 

X2 intermediate function Xl intermediate function 

- CH, - 

P 
(n-octyl) : characteristic hydrophobic residue R2 

-O- 
In addition : 

F2 substituent function 

- n-octyl : secondary characteristic hydrophobic residue R 2 

The most important elements in the molecule are 

- first, 

- the function S03Na, designated by figure 3 of column 1; 

- the key hydrophobic residue : oleyl, designated by figure 0 of column 4; 

- next, 

- the unsaturation of the oleyl residue, designated by figure 1 of column 5; 

- the linkage of the key function, designated by figure 0 of column 6; 

- the intermediate function Xl, designated by figure 3 of column 7; 

- the intermediate function X2, designated by figure 3 of column 8; 

- the aromatic-type characteristic hydrophobic residue, designated by figure 4 of column 9, 

- and finally, 

- the salt formation by the Na+ cation, designated by figure 1 of column IO/l. 

The molecule should therefore be classified under the following classification index-number : 

300.010.334.1 

16 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/TR 89

6:1
97

7

https://standardsiso.com/api/?name=6d5b5fc7ee063516669a1e6bc3ce1982


ISO/TR 896-1977 (E) 

D.2 It can easily be seen that any other method of distinguishing between the elements of the preceding formula would 
provide less information about its constitution. 

Granting this, it should be admitted that it has not been possible to designate 

a) the substituent function - 0 - on the characteristic benzene residue; 

b) the octyl hydrophobic residue, which is also characteristic but is of secondary importance. 

D.3 The preceding classification index-number allocated does, however, correspond to a synthesi 

(probably ,) be as follows : 
s di agram, which would 

R1 being a straight or branched chain 

(R2) (R2) 

The classification is specific for one molecule, in that it is possible to designate any chemically defined molecule, but not a 
mixture. 

It is possible to classify a mixture of two surface active agents with different chemical constitutions by giving the mixture the 
two series of classification figures corresponding to the two products mixed. 

On the other hand, the classification cannot make provision for the uncertain molecular constitution of the main 
hydrophobic radical, which frequently occurs as a result of the transformation of natural fatty substances or the processing of 
synthetic raw materials. 

Examples : 

- a mixture of C12 - C14 - C16 chains obtained from natural fatty acids; 

- constitution of complex mixtures of OX0 synthetic alcohols; 

- mixtures of various structural tetra-propylenes, etc. 
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ANNEX E 

REFERENCE CLASSIFICATION ON PUNCHED CARDS 

The foregoing considerations regarding the application of the decimal classification stress the importance of the work of the 
technicians applying the system and the supplementary information which would be desirable, but which cannot be included 
satisfactorily within the framework of a simple decimal system. 

It is apparent that there is 
purpose by all technicians. 

an immediate for classification, preferably on punched cards, which can be used for reference 

If this system of reference classification on punched cards is to be of any value, it should fulfil the following conditions : 

a) it should not entail any alteration to the basic elements of classification reflected in the decimal classification; 

b) it should abide by the rules of classification sequence proposed for the decimal classification; 

4 it should prov ide in more 
hydrophobic residu es, i ntermed 

detail for t he very la rge nu mber of elements i n the classif ication system : 
ed iate links, substitutions and o ther character istics; 

key functions, 
iate functio ns, interm 

d) it should make provision for the constitution of hydrophobic residues of different origins in complex mixtures; 

e) finally, it sh ould be pos sible to superi mpose the punched cards 
any alteration in the method of presentatio n. 

system on the decimal classification system without 

A reference classification, on punched cards, of this kind, has been worked out and is described below; it has been super- 
imposed on the decimal classification system described above. It makes use of letters, either in columns or in addition to the 
classification; these letters correspond to the perforations on the punched cards. 

The reference classification can only be established by a specialist, in conformity with its use as a classification reference. 

Th e general 
cla ssif ication 

a ppearance of the reference class ification, in four groups of three columns, is the same as that of the decimal 

In each column o f the classificat ion, in addition to the fig ure of the decima classif icatio n, the 
wh ich indicate the supplementary perforations car respondin g to the figures on the punched card. 

re are two reference letters, 

The reference letters should be interpreted as follows : 

E.l FIRST GROUP OF THREE COLUMNS : COLUMNS I,2 AND 3 

For the application of the system, no change should be made in the designation by means of figures of the key function F1 
or any other functions already regarded as non-key functions. Moreover, a corresponding letter should be included on the 
punched card for the designation of any other function or functional group which is described in the subdivisions of the 
columns and which might be present in the molecule as a supplementary group (i.e. not designated in columns 1, 2 and 3 of 
the decimal classification). This designation should be included, regardless of the state of the supplementary characteristic 
of the function generally shown in columns 1 O/l, 1 O/2 and 1 O/3. 

For example, if there IS a - COOH function in the molecule, whether or not in the form of a salt, 
designated in the decim al classif ication, letter B should be punched on the card, co rresponding to fig ure 1 

which has not been 
1. of column 

If there are two secondary functions - COOH not included in the decimal classification, B and B corresponding to figure 1 of 
column 1 should both be punched. 

No perforation should be made for figures not already used in the decimal 
which has already been laid down for the decimal classif ica tio n is retained. 

classification. In this way the order of functions 

This use of letters to designate hydrophilic groups is valid, whatever the position of the hydrophilic function or group in the 
molecule : on a key hydrophobic residue, on an intermediate link (as a substituent), on a characteristic hydrophobic residue, 
or on any other carbon residue of the molecule (case of polyvalent nitrogen functions). ln this way, it is possible to retain the 
order of the functions, at the same time indicating the position of the anionic, cationic and non-ionic type functions, not 
designated as such in the decimal classification. 

For example, the decimal classification indicates the group - SO,H as the key function for sulphonated palmitic acid. The 
function - COOH can only be included as a substituent function (column 5). In the reference classification, the punched card 
should have perforations 3 and B of column 1, which always clearly indicates that the order of the classification depends on 
the function - S03H (and not 3 and 1, which would raise doubts as to the correct order). A sulphonated sebacic acid would 
be indicated by the perforations 3, B and B of column 1. 
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E.2 SiXOND GROUP OF THREE COLUMNS : COLUMNS 4,5 AND 6 

The perforations for the letters corresponding to column 4 can be used to designate hydrophobic residues, other than the key 
hydrophobic residue. No perforation, however, should ever be made for a letter designating a hydrophobic residue which has 
already been designated by a figure in the decimal classification (column 9). The perforations for the letters in column 4 
should be used exclusively to designate 

either hydrophobic residues identical with the key residue : triglycerides, trilaurylamines, etc., 

- or characteristic 
the molecule. 

hydrophobic residues having secondary features : octy I residue functionally linked with the whole of 

A letter corresponding to column 4 should never be punched to designate a characteristic hydrophobic residue, situated 
between two intermediate functions in the molecule. For example, a triglyceride, which would have been designated in the 
decimal classification by 0 (column 4) and 1 (column 9), should be classified on a punched card by using the perforations 0 
and A (column 4) and 1 (column 9) and not by 0, A, A (column 4). 

The punched letters corresponding to the figures for column 5 designate supplementary substitutions not shown by the 
decimal classification, occurring either on the key hydrophobic residue or any other hydrophobic residue which can be 
designated by a punched hole in column 4 in accordance with the rules of the classification system, or on intermediate 
linkages, whatever their importance, by using the perforations for the figures 9 of columns 7 and 8 in accordance with the 
rules set out below. 

The letters of column 6 designate the ways in which the hydrophilic functions or groups, other than the key hydrophilic 
function or group (which has already been assigned a figure in the decimal classification) are linked to the hydrophobic part. 
The manner of linkage of the functions already designated by a figure in the decimal classification, other than the key 
function, should be designated first in the order of their importance. After this the order of polarity will apply. 

In addition to the group of three columns 4, 5 and 6, three perforations Z , Y and X should be 
information about t he state o f mixtures of hydr mophobic chains which form part of the constitutio n: 

used for supplementary 

- perforation Z designates an average hydrophobic residue of a mixture of natural fatty acid chains; 

- perfora tion Y designates 
synthetic a Icohols); 

an average hydrophobic residue of a mixture of olefinic syn+hesis chains (for example OX0 

- perforation X designates an average hydrophobic residue of a mixture of polymer olefinic chains. 

For example, perforations 3 of columns 4 and perforation X correspond to a sodium dodecyl benzene sul 
from a condensate of benzene and polymeri sation tetrapropyle ne. 

phonate, obtained 

E.3 THIRD GROUP OF THREE COLUMNS : 7,8 AND 9 

For the figures 0 to 8 of columns 7 and 8, the use of the letter perforations indicates the numerous intermediate linkages : 
those nearest to the key hydrophilic function in column 7, and those nearest to the key hydrophobic residue or to the 
characteristic hydrophobic residues of a secondary nature in column 8. 

In order to avoid any uncertainty as regards the use of letters in columns 7 and 8, first the multiple functions of column 7 
should be designated, at least until an intermediate function is encountered which introduces a characteristic hydrophobic 
residue and not including the last mentioned intermediate function. 

The figures 9 and the corresponding letters 
with the following principles : 

of columns 7 and 8 should be used in the reference classification in accordance 

- For the perforation of figure 9 on a punched card, there is no need to abide by the restrictions imposed by the 
decimal classification (absence of intermediate functions X, or X2 respectively), since the punched card can designate the 
corresponding functions by letters. 

A supplementary degree of unsatu ration on a key hydrophobic residue or 
secondary nature should be marked by a letter perforation corresponding to f 

on a 

A letter perforation corresponding to figure 9 of column 8 i ndicates that t he s ubstitutions provided 
co lumn 5 are present essentially on characteristic hydrophob ic r esidues or inter med iate connecting links. 

characteristic hydrophobic residue of a 
9 of column 7. 

for by letters in 

- The letter designations corresponding to column 8 should never duplicate the reference classification indications 
provided by column 4. They should be used, exclusively, to designate only characteristic hydrophobic residues occurring 
in the molecule between two intermediate functions X. 

This makes it possible to give details of the characteristics, cyclic or otherwise, of the molecule. 
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