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INTERNATIONAL STANDARD

ISO 9455-3:1992(E)

Soft soldering fluxes — Test methods —

Part 3:

Determination of acid value, potentiometric and visual titratio

methaqds

1 Scope

This part|of ISO 9455 specifies two methods for the
determingtion of the acid value of a flux of types 1
and 2 only, as defined in ISO 9454-1.

Method A is a potentiometric titration method and is
to be considered as the reference method.

Method B is an alternative, visual end-point, titration
method.

2 Normative references

The following standards contain/provisions which,
through feference in this textconstitute provisions
of this part of ISO 9455. Atdhe“time of publication,
the editigns indicated were.valid. All standards are
subject td revision, andparties to agreements based
on this plart of ISO 9455 "are encouraged to investi-
gate the ppossibility~of applying the most recent edi-
tions of the standards indicated below. Members of
IEC and |ISO, maintain registers of currently valid
Internatignal ‘Standards.

-

3 Method A:’Potentiometric titration
method

3.1 «Principle

A prepared, weighed sample of the flux|is dissolved
in a suitable solvent. The resulting| solution is
titrated with standard tetrabutyl amfonium hy-
droxide solution, using a glass electrode, the pH or
mV readings being recorded simultanellously. From
the graph of volume of titrant against pH or mV
readings, the point of inflexion is detefmined, from
which the acid value is calculated.

NOTE1 As fluxes of classes 1.1.3 and 123 (see
1SO 9454-1) may lose some acidity during| the determi-
nation of non-volatile matter, the non-volatjle matter ob-
tained from carrying out the procedure of ISO 9455-1 or
1SO 9455-2 on these classes of flux should not be used for
this determination.

3.2 Reagents

Use only reagents of recognized analytical quality
and only distilled, or deionized, water.

1ISO 9454-1:1990, Soft soldering fluxes — Classifica-
tion and requirements — Part 1: Classification,
labelling and packaging.

1SO 9455-1:1990, Soft soldering fluxes — Test meth-
ods — Part 1: Determination of non-volatile matter,
gravimetric method.

1ISO 9455-2:—", Soft soldering fluxes — Test methods
— Part 2: Determination of non-volatile matter,
ebulliometric method.

1) To be published.

3.2.1 Tetrabutyl ammonium hydroxide
[(CH,CH,CH,CH,),N(OH)] 0,1 M (0,1 mol/l).

Use a commercially available standard solution or
one prepared from a commercially available con-
centrated standard solution by dilution with
propan-2-ol (3.2.2). Alternatively, prepare an
0,1 mol/l tetrabutyl ammonium hydroxide solution
by diluting commercial concentrated solution with
propan-2-ol and standardize this solution against an
accurately weighed amount of benzoic acid (about
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0,5 g) dissolved in dimethylformamide, previously
neutralised to thymol blue.

3.2.2 Propan-2-ol [(CH,;),CHOH], neutralized with
tetrabutyl ammonium hydroxide solution (3.2.1) to a
faint pink colour, using phenolphthalein as indicator.

3.2.3 Ethanol (C,H;OH), anhydrous, neutralized
with tetrabutyl ammonium hydroxide solution (3.2.1)
to a faint pink colour using phenolphthalein as indi-
cator.

characteristics of the flux. Cover with a watch glass
and dissolve the flux by gentle agitation.

Place the beaker on the stand of the titration as-
sembly with the electrodes, stirrer and burette in
position. Adjust the speed of the stirrer to give vig-
orous stirring without splashing. Titrate with the
tetrabutyl ammonium hydroxide solution (3.2.1) add-
ing 1 m! portions and recording the pH, or mV meter
readings after each addition. As the end-point is
approached, reduce the additions of titrant to 0,1 ml
and continue titrating past the end-point.

3.24 ToluenL (CeHsCH,), neutralized with tetrabutyl
ammonium hydroxide solution (3.2.1) to a faint pink
colour using phenolphthalein as indicator.

3.2.5 Ethano|/toluene mixture.

Mix equal vojume of the anhydrous ethanol (3.2.3)
and toluene (B.2.4).

3.3 Apparatus

Usual laboralory apparatus and, in particular, the
following.

3.3.1 Millivoltmeter or pH meter.
3.3.2 Glass electrode.

3.3.3 Saturated calomel, or silver chiloride/sliver,
electrode.

3.3.4 Magnetic, or mechanical, stirrer, with variable
speed drive.

3.4 Proced

By prelimina
sample is sol

ure

y experiments, determjne whether the
uble in propan-2-ol -anhydrous ethanol,

toluene or the ethanol/toluene\mixture. If it is not

completely s

propan-2-ol.

the flux sample-

Plot the pH, or potential values against-the| volume
of titrant added to obtain the titrationycunve. The
point of inflexion of the curve corresponds to the
end-point of the titration.

NOTE 2 The point of inflexion)of the curve may con-
veniently be determined by using the derivative curve.

Carry out a blank determination, using all reagents,
for comparison purposes.

3.5 Calculation of results

The acid value is expressed in milligramq of pot-
assittn hydroxide per gram of non-volatilel matter,
regardless of the alkali used to perform the litration.

The acid value (expressed in milligrams of| potass-
jum hydroxide per gram of non-volatile miatter) is
given by
5611 VM
mS

where

V is the volume, in millilitres, of tetrabutyl
ammonium hydroxide solution used, mi-
nus the volume needed to titrate the

bluble in any of\these solvents, select blank;
the one in which it appears-to be the most soluble.
If it is equally soluble_in~all four solvents then use M is the molarity of the tetrabgtyl am-
monium hydroxide solution (3.2.1);
Carry out th¢ following procedure, in triplicate, on m is the mass, in grams, of the| sample
taken;
Weigh, to the nearest 0,001 g, approximately 0,5 g S is the percentage non-volatile matter

of the solid flux sample, or 2,0 g of the liquid flux
sample taking steps to prevent loss of volatile mat-
ter during the weighing. Transfer the weighed sam-
ple to a 250 ml low form beaker.

Add 100 ml propan-2-ol (3.2.2) or the selected sol-
vent (3.2.3 to 3.2.5), according to the solubility

content of the sample, determined as
described in ISO 9455-1 or ISO 9455-2 (for
solid flux samples, S = 100).

The acid value of the flux under test is calculated as
the mean of the results obtained on each of the
three test samples.
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4 Method B: Titration method with visual
end-point

4.1 Principle

A prepared, weighed sample of the flux is dissolved
in propan-2-ol, ethanol, toluene, or an
ethanol/toluene mixture. The solution is then titrated
with standard potassium hydroxide solution and the
acid value is calculated.

ISO 9455-3:1992(E)

4.4 Procedure

By preliminary experiments, determine whether the
sample is soluble in propan-2-ol, anhydrous ethanol,
toluene or the ethanol/toluene mixture. If it is not
completely soluble in any of these solvents, select
the one in which it appears to be the most soluble.
If it is equally soluble in all four solvents then use
ethanol as the selected solvent.

Carry out the following procedure in triplicate on the

flux sample.

NOTE 3 |As fluxes of classes 1.1.3 and 1.23 (see
ISO 9454-/t) may lose some acidity during the determi-
nation of jhon-volatile matter, the non-volatile matter ob-
tained frdm carrying out the procedure of ISO 9455-1 or
1SO 9455-R on these classes of flux should not be used for
this determination.

4.2 Repgents

Use only reagents of recognized analytical quality
and only| distilled, or deionized, water.

4.2.1 Ethanol, anhydrous, neutralized with potass-
jum hydfoxide, 0,1 mol/l in alcohol (4.2.5), to a faint
pink colgur using phenolphthalein as indicator.

4.2.2 Toluene, neutralized with potassium hy-
droxide,|0,1 mol/l in alcohol (4.2.5), to a faint pink
colour uging phenolphthalein as indicator.

4.2.3 Ethanol/toluene mixture. Mix equal volumes
of the arlhydrous ethanol (4.2.1), and toluene(4.2.2).

4.2.4 Propan-2-ol, neutralized with_potassium hy-
droxide,| 0,1 mol/l in alcohol (4.2.5))yt0o a faint pink
colour uping phenolphthalein as(indicator.

4.2.5 Potassium hydroxide-solution, 0,1 mol/l in al-
cohol.

Use a cpmmercially \available standard solution or
one prepared frgmYa commercially available con-
centratefd standard” solution by dilution with ethanol
(4.2.1). Alternatively, prepare a 0,1 mol/l potassium
hydroxide~solution by dissolving 3 g + 0,1 g pot-
assium hydroxide (KQH) in 500 mi of ethanol (42 1)

Weigh to the nearest 0,001 g sufficient of the flux
sample to correspond to approximately 1 g of non-
volatile matter (see 1SO 9455-1, or'ISO 4455-2) taking
steps in the case of liquid flux samples to prevent
loss of volatile matter during’the weighing. Transfer
the weighed sample to,\a suitable flagk or beaker
and add 100 ml of the.selected solvent| Stir until the
sample has dissolved’as completely as| possible. Do
not heat.

Add 3 drops.of phenolphthalein indicatpr (4.2.6) and
titrate with _the potassium hydroxide s¢lution (4.2.5)
until a faint pink colour persists thfoughout the
titrated 'solution for 15 s.

Garry out a blank determination, using|all reagents,
for comparison purposes.

4.5 Calculation of results

The acid value of the sample, expregsed in milli-
grams of potassium hydroxide per dram of non-
volatile matter, is given by:

5611 M
msS
where
V is the volume, in millilitres, [of potassium

hydroxide solution (4.2.5) |used in the
titration, minus the volume ysed to titrate
the blank;

and standardize this solution against an accurately
weighed amount of benzoic acid (about 0,5 g) dis-
solved in ethanol (4.2.1).

4.2.6 Phenolphthalein indicator solution. Add 1 g of
phenolphthalein to approximately 50 ml methanol
and mix. When dissolved, dilute to 100 ml with
methanol and mix.

4.3 Apparatus

Ordinary laboratory apparatus is required.

M ts—the—motarity —of —the—potassium hy-
droxide solution (4.2.5);

m is the mass, in grams, of the sample
taken;
S is the percentage non-volatile matter

content of the sample, determined as
described in 1ISO 9455-1 or ISO 9455-2 (for
solid flux samples, S = 100).

The acid value of the flux under test is calculated as
the mean of the results obtained on each of the
three test samples.
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5 Precision

5.1 Method

A

Method A of this part of ISO 9455 was subjected to
an interlaboratory test programme involving eight
laboratories. For five rosin-based fluxes having acid
values covering the range 170 mg to 230 mg KOH
per gram of non-volatile matter, the estimates for
precision data were as follows (expressed in milli-
grams of potassium hydroxide per gram):

Standard deviations:

— within laboratory ¥ 2,1
— between labora- Sp 58

tories
Repeatability r 58
R 16.1

Reproducibility

Standard devigtions:

— within lab
— between
Repeatability

Reproducibil

5.2 Method

Method B oft’r
[

a limited inte
only five labo
having acid V
300 mg KOH
estimates for
pressed in m
gram):

oratory

aboratories

ty

1,0
3,6
3,0

10,0

is part of ISO 9455 was subjected to
aboratory test programme, involving

ratories. For nine rosin-based fluxes
alues covering the range 160 mg to
per gram of non-volatile matter, the
precision data were as follows (ex-
lligrams of potassium hydroxide per

6 Test report

The test report shall include the following infor-

mation:
a) the identificationofthe test sample;

b) the test method used (i.e. reference to m
or method'8 of this part of ISO 9455);

c) the results obtained;

d) .any unusual features noted during the d
nation,;

e) details of any operation not included in t
of 1ISO 9455, or regarded as optional.

pthod A

etermi-

his part
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