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Latraduation
LLLLI A A ASAIA ]} ]

Aqueous solutions of non-ionic surface-active  agent
ethylene oxide become heterogeneous when their
raised, because of the formation of two liquid-phases. T

5 derived from
temperature is
he temperature

above which this phenomenon occurs is refesred to as the cloud point.

This phenomenon occurs at a temperature which in
number of molecules of ethylene eXide combined in
creases. The system becomes homogeneous when t
falls. The temperature at which, the system becomes i
called the “temperature of «larification” as defined i
Surface active agents — Vocabulary (definition No.10).

The temperature of clatification is often determined
point”.

The knowledge of the cloud point is of great importar
cations, as thessurface-active properties vary very rap
temperature.

The determiination of the cloud point of a non-ionic prg
and precise method of control. In manufacture, it is the ¢
of cassessing the quantity of ethylene oxide bonded t
molécule. However, it must be remembered that the cury

creases as the
the product in-
he temperature
omogeneous is
n 1SO 862:1984,

as the “cloud

ce in all appli-
dly around this

duct is a rapid
uickest method
b a given base
e relating cloud

point and the extent of ethoxylation tends towards an gsymptote; as a

consequence, this method of checking is less precise fq
a long ethoxyl chain.

The cloud temperature is a lower critical temperature
above this critical temperature, the solution separates i

r products with

of separation;
nto two phases,

and the appearance of these two phases when the tempeérature is raised

leads to the clouding of the solution. This property is
ethoxylated derivatives and it is possible to determine
tures for other types of derivative.

not specific to
cloud tempera-

Methods A, B and C specified in this International Standard deal pri-
marily with the determination of the cloud point of no}w-ionic surface-
; f i densation with

lipophilic base molecules such as fatty alcohols, fatty amines, fatty ac-
ids, alkylphenols and esters of fatty acids.

Other non-ionic surface-active agents, e.g. ethylene oxide/propylene
oxide block copolymers, are known to have properties which make it
difficult to determine their cloud points. Such properties include the ap-
pearance of a progressive clouding over a temperature range of several
degrees, and the existence of two or three very distinct cloud points.

Two further methods (D and E) are therefore specified for the determi-
nation of the cloud point of such materials, for which methods A, B and
C are unsuitable.
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INTERNATIONAL STANDARD

ISO 1065:1991(E)

Non-ionic surface-active agents obtained from ethylene oxide
and mixed non-ionic surface-active agents — Determination

of clgud point

1 Sco

This Inte

pe

rnational Standard specifies five methods

dicated below. Members of IEC an
registers of currently valid Internatio

ISO 607:1980Q; Surface active agents

d ISO maintain
nal Standards.

and detergents

for the rxeasurement of the cloud point of non-ionic
surface-active agents.

Methods| A, B and C are applicable to non-ionic
surface-active agents derived from ethylene oxide
by condensation with a lipophilic compound which
has no pxypropylene groups. The selection of the
method [A, B or C) depends on the temperature at
which tHe aqueous solution of the product being
tested bécomes cloudy.

Methods| D and E are intended for use, aftex-agree-
ment befween the parties concerned, with_products
for whic%methods A, B and C prove unsatisfactory.

Such prpducts include mixed nen-ionic surface-
active agents such as those derived from ethylene
oxide/prppylene oxide block copolymers.

The seleftion of the method {D or E) depends on the
temperafure at which the-acid aqueous solution of
the prodlict being testedvbecomes cloudy. Method E
is not applicable, however, to products derived from
fatty acids or fattyzacid esters.

NOTE 1 | Theé cloud point of products derived from fatty
acids or fatty-acid esters can only be determined if the

— Methods jof sample division.

I1ISQ 1%73:1976, Laboratory glassware|— Boiling flasks
(narrow-necked).

ISO 2174:1990, Surface active agent§ — Preparation
of water with known calcium hardness.

3 Selection of method

NOTE2 It may be impossible to measure the cloud
temperature of certain very pure derivdtives of ethylene
oxide if dissolved in distilled water of yery low conduc-
tivity. In such cases, the solution does |not become het-
erogeneous at a definite temperature] instead, only a
slight loss of clarity is observed.

However, replacement of the distilled water by an
aqueous solution of sodium chloride (434 mg/l) enables
the cloud temperature to be measured.

3.1 Method A

If the aqueous solution of the nop-ionic surface-
active _agent becomes cloudy at a temperature be-

repeatabi ;iy of-the—determimationis—verifred:

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All stan-
dards are subject to revision, and parties 1o
agreements based on this International Standard
are encouraged to investigate the possibility of ap-
plying the most recent editions of the standards in-

tween 10 °C and 90 °C, carry out the measurement
in distilled water (see 8.1).

3.2 Method B

If the aqueous solution of the non-ionic surface-
active agent becomes cloudy at a temperature lower
than 10 °C, or if the product is not sufficiently soluble
in water, carry out the measurement in an aqueous
25 % (m/m) solution of n-butyldiglycol (see 8.2).
However, this method is not applicable to certain
products with low ethylene oxide contents and which
are insoluble in the aqueous 25 % (/m/m) solution of
n-butyldiglycol.
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3.3 Method C

If the aqueous solution of the non-ionic surface-
active agent becomes cloudy at a temperature
higher than 90 °C, carry out the measurement in a
sealed ampoule (see 8.3), which makes it possible,
by operating under pressure, to reach temperatures
higher than the boiling point of the solution at at-

mospheric pressure.

NOTE3 ltis al

so possible, if agreed between the par-

ties concerned, to determine the cloud point in salt sol-

ution, but this te

— water content less than 0,1 % (m/m).

NOTE4 Even with the given specification, variable
amounts of impurities in the n-butyldiglycol will influence
the cloud point to a certain extent.

5.2 Hydrochloric acid, standard volumetric sol-
ution, ¢(HCI) = 1,0 mol/l, for method D.

5.3 Butan-1-ol, 5 % (m/m) solution in water of
calcium hardness 40 mg Ca2+ ions per litre, pre-

Chnique is not so sensitive and there is

no simple correlgtion between the.results obtained in salt

solution and th
method.

3.4 Method D

bse obtained with the sealed-ampoule

If the acid agueous solution of the non-ionic

surface-active

agent tested becomes cloudy at a

temperature between 10 °C and 90 °C, carry out the

measurement
acid solution, ¢

3.5 Method E

surface-active

n standarcd volumetric hydrochloric
HCI) = 1,0 mol/l (see 8.4).

gent tested becomes cloudy at a

If the acid r:FueOUS solution of the non-ionic

temperature

measurement |
Ca2+ ions per
butan-1-ol (see

4 Principle

igher than 90 °C, carry out the
n water of calcium hardness 40 mg
litre and containing 5 % (m/m) of
8.5).

The product under test is heated (nySolution at the

required conce
opaque. It is th
temperature at
served.

5 Reagents]

htration until thediquid is completely
bn cooled, with\constant stirring. The
which the opacity disappears is ob-

pared in accordance with 1SO 2174, Tor method E.
6 Apparatus
Ordinary laboratory apparatus 'and:

6.1 Conical flask, capacity 250 ml, complying with
1ISO 1773.

6.2 Thermometer, graduated in 0,1 °C, with a range
appropriate to the temperature to be measired.

6.3 Graduated cylinder, capacity 100 ml.

6.4, Beaker, capacity 1000 ml, containing|a trans-
parent heat-transfer fluid (ethylene glycol] for ex-
ample).

6.5 Test tube, capacity 20 ml.

6.6 Ampoule, made of safety glass covclred with
wire gauze, outside diameter 14 mm, insile diam-
eter 12 mm, height 120 mm.

6.7 Analytical balance.
6.8 Conventional heating appliance.

6.9 Magnetic stirrer with heater.

During the analysis, unless otherwise stated, use

only reagents

of recognized analytical grade and

only distilled water or water of equivalent purity.

5.1 n-Butyldiglycol

[2-(2-butoxyethoxy)-ethanol],

25 % (m/m) solution, for method B.

The n-butyldiglycol [C,HyO(CH,),0(CH,),0OH] shall
have the following characteristics:

— density, pao

= 0,954 g/ml + 0,002 g/ml;

— refractive index, n3’ = 1,432 + 0,001;

7 Sampling

The laboratory sample of surface-active agent shall
be prepared and stored in accordance with the in-
structions given in ISO 607.

8 Procedure

IMPORTANT — The cloud point is related to the
number of ethylene oxide units bonded to the base
molecule, but it also depends on the concentration
of the solution. It is therefore essential to operate
the test at a clearly defined concentration.
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8.1

Method A (Use when cloudiness appears

at a temperature between 10 °C and 90 °C)

8.1.1 Test portion

Weigh out,
tory sampl

to the nearest 0,01 g, 0,5 g of the labora-
e (see clause 7).

8.1.2 Determination

Place the test portion in the conical flask (6.1). Add

100 ml of

istilled water megsured with the gradu-

ISO

1065:1991(E)

Proceed as in method A (see 8.1.2, beginning at the

second paragraph).

8.3 Method C (Use when cloudiness appears

at a temperature higher than 90 °C

8.3.1 Test portion

Weigh out, to the nearest 0,01 g,05¢g
tory sample (see clause 7).

)

of the labora-

ated cylin
dissolved

Place 15 m
the thermg
the beaker

Her (6.3). Stir until the test portion has
br dispersed.

| of this solution in the test tube (6.5). Put
meter (6.2) in the tube, place the tube in
(6.4) and heat with the heating appliance

(6.8), stirri

form of ba

g the solution with the thermometer until

ds which thicken and then coalesce. At

it is complEte|y opaque. (The opacity appears in the
n

no time sh
by more t
opacity ap
Read the

disappear.

NOTES T
pending on
purity of thg
clause 3, ng

Carry out

different tq
fering by n

8.2 Meth
at atemp
product is

8.2.1 Test

Weigh out

Il the temperature of the solution exceed
han 10 °C the temperature at which the
bears.) Allow to cool slowly while stirring.
emperature at which the opaque bands

he liquid may stay clear or opalescent, de-
the nature of the non-ionic products and the
raw materials used for their preparation (see
te 2, on purity of materials).

several temperature measurements, on
st portions until at least two results,dif-
ot more than 0,5 °C are obtained.

od B (Use when cloudiness appears
crature below 10 °C, or when the
insoluble in water)

portion

to the nearest’0,01 g, 5 g of the labora-

tory samplle (see clause 7).

8.2.2 Det1rmination

Place the

estportion in the conical flask (6.1). Add

8.3.2 Determination

100 ml of distilled water, meéasured w
ated cylinder (6.3). Stir, uptil the tes
completely dissolved.

Place the test portion in the conical fILas
t

Transfer a quantitysof this solution to
poule (6.6), to a depth of approximatel
the ampoule &y means of a flame ang
coarse wire gauze. Put it in the bea

k (6.1). Add
h the gradu-
portion has

he glass am-
40 mm. Seal
cover it with
ker (6.4) con-

taining thel heat-transfer fluid. The upper end of the

ampoulesshall project slightly from the

As.'a precaution against flying glass,
tective screen of safety glass or trans
in front of the apparatus since the

burst if it has not been well sealed (se

beaker.

place a pro-
parent plastic
ampoule may
le figure 1).

Place the thermometer (6.2) in the hegting fluid next

to the sealed ampoule. Set the heater
netic stirrer {6.9) in operation; stop the

and the mag-
heating when

the liquid contained in the ampoule be¢omes cloudy.

Allow to cool while stirring the heat

transfer fluid

and note the temperature at which the cloudiness

disappears, as indicated for method A

(see 8.1.2).

Carry out several temperature meagurements on
different test portions until at least two results dif-
fering by not more than 0,5 °C are obtained.

NOTE 6 If agreed between the parties

concerned, the

cloud point can be determined in salt solufion rather than

in a sealed ampoule.

The technique is analogous to that of meti

od A (see 8.1),

the surface-active agent being dissolved in 100 ml of an

45 g of the

n-butyldiglycol solution (5.1). Stir until the

test portion is dissolved.

aqueous 50 g/l solution of sodium chloride instead of in

100 ml of distilled water.
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Safety screen
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Heat-transfer fluid
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8.4 Method
at a temperg

D (Use when cloudiness appears
ture between 10,26, and 90 °C)

8.41 Test partion

the nearest 0,01 g, 1 g of the labora-
ee clause 7).

Weigh out, to
tory sample (

Figuré.1°'— Apparatus for method C

on exceed
which the
le stirring.
jue bands

no time shall the temperature of the solut
by more than 10 °C the temperature at
opacity appears.) Allow to cool slowly wh
Read the temperature at which the opa
disappear.

NOTE7 The liquid may stay clear or opalescent, de-
pending on the nature of the non-ionic products and the
purity of the raw materials used for their preparation (see
clause 3, note 2).

8.4.2 Determination

Place the test portion in the conical flask (6.1). Add
50 ml of the hydrochloric acid solution (5.2), meas-
ured with the graduated cylinder (6.3). Stir until the
test portion has dissolved or dispersed, then add
hydrochloric acid solution (5.2) to give a final volume
of 100 ml.

Place 15 ml of this solution in the test tube (6.5). Put
the thermometer (6.2) in the tube, place the tube in
the beaker (6.4) and heat with the heating appliance
(6.8), stirring the solution with the thermometer until
it is completely opaque. {The opacity appears in the
form of bands which thicken and then coalesce. At

Carry out several temperature measurements on
different test portions until at least two results dif-
fering by not more than 0,5 °C are obtained.

8.5 Method E (Use when cloudiness appears
in method D at a temperature higher than
90 °C)

8.5.1 Test portion

Weigh out, to the nearest 0,01 g, 1 g of the labora-
tory sample (see clause 7).


https://standardsiso.com/api/?name=c2737aa43500d69ecc5674b8de5101d1

8.5.2 Determination

Place the test portion in the conical flask (6.1). Add
100 ml of the calcium/butan-1-ol solution (5.3),
measured with the graduated cylinder (6.3). Stir until
the test portion has completely dissolved or dis-
persed.

Proceed as in method D (see 8.4.2, beginning at the
second paragraph).

9 Expr

Take as fhe result the arithmetic mean of at least
two resulis which do not differ by more than 0,5 °C.

Indicate, fo the first decimal place, the mean tem-
perature [at which the solution of the non-ionic
surface-agtive agent became either clear or
opalescent again and the medium in which the
measurement was made.

EXAMPLES
Cloud |point at 5 g/l in distilled water: ...

Cloud | point at 100 g/kg in the presence of
n-butyldiglycol: ...

Cloud jpoint at 5 g/l in sealed ampoule: ...

Cloud | point at 10 g/l in 1,0 mol/I hydrochloric
acid solution: ...

Cloud |point at 10 g/I, in water of calcium hard-
ness 40 mg of Ca2+ ions per litre in the. presence
of butgn-1-ol: ...

ISO 1065:1991(E)

10 Precision

10.1 Repeatability

The difference between the results of two determi-
nations carried out simultaneously, or in rapid suc-
cession, on the same sample and by the same
operator, shall not exceed 0,5 °C.

10.2 Reproducibility

ed by two dif-
ferent laboratories on the same~sample shall not
exceed 1 °C.

11 Test report

The test report shall incilude the following particu-
lars:

a) all details required for complete igentification of
the sample;

b) a reference to this International Standard and the
rethod used, e.g. “ISO 1065, method A™;

€) 'the medium in which the measurement was car-
ried out;

d) the results and the units in which they have been
expressed;

e) any unusual features noted durinf the determi-
nation;

f) any operation not included in thig International
Standard, or regarded as optional
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