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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Stardards
adopted by the technical committees are circulated to the member bodies for voting) Publication fas an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shiall not be held responsible for identifying any or all such patent rights:.

ISO 7887 wag prepared by Technical Committee ISO/TC 147, Water quality, Subcommittee SC 2, Physical,
chemical and|biochemical methods.

This third edjtion cancels and replaces the second edition (1ISO<7887:1994), which has been techpically
revised.
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INTERNATIONAL STANDARD
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887:2011(E)

Water quality — Examination and determination of colour

WARNING — Persons using this International Standard should be familiar with normal laboratory
practice. This standard does not purport to address all of the safety problems, if any, associated with
its use. It is the responsibility of the user to establish appropriate safety and health practices and to

ensurle compliance with any national regulatory conditions.
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RTANT — It is absolutely essential that tests conducted in accordance with\this
ard be carried out by suitably qualified staff.

cope
nternational Standard specifies four different methods, designated A-to D, for the examinati
reviously most employed method for assessment of water colour in water treatment plant
s, etc. was based on the hexachloroplatinate scale (Reference [1]). Methods C and D an
is traditional procedure (References [2][3]).

d A involves examination of apparent colour by visually observing a water sample in a bot
reliminary information, for example for use in field-\work. Only the apparent colour can be rg

and potable water and to industrial waterof low colour. A subclause on interferences is in

d C involves determination of the true colour of a water sample using optical apparatus fq
exachloroplatinate concentration.at-wavelength, 4 =410 nm. A subclause on interferences

d D involves determination of ‘colour by visual comparison with hexachloroplatinate stan

ds A and B are appradpriate if the colour hue of the sample differs from the hue of the matc

1 Under certain circumstances, strongly coloured water samples require dilution before
ination. Howeyver, this can alter the physical-chemical conditions leading to a change in colour.

2
A. Precision data are given in Annex B.
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Ancinternal quality control procedure for all methods specified in this International Standard is given in

When
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 3696, Water for analytical laboratory use — Specification and test methods

ISO 5667-3, Water quality — Sampling — Part 3: Preservation and handling of water samples

ISO 10523, Water quality — Determination of pH

© 1SO 2011 — All rights reserved
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

apparent colour of water
colour due to dissolved substances and undissolved suspended matter, determined in the original water
sample without filtration or centrifugation

3.2

colour of water

optical prope

33
dissolved or
DOC

sum of organi
0,45 um pore §

[ISO 8245:19

NOTE DQ
formed as a re
strongly depen
organic matter|
absorption, SU

3.4

specific colour

ratio between

3.5

true colour of water

colour due on
filter of pore

4 Method

\ that causes the r\hcnging of-the epnr\h‘gl r\r\mpneifinn of transmitted visible. |ighf

janic carbon

ally bound carbon present in water originating from compounds passing through, ‘@ membrane f1
ize, including cyanate and thiocyanate

b9, [61 3.4]

sult of the breakdown of animal and plant material in the environment. The composition of the mi
dent on the environmental source. Spectroscopic methods are.often used to characterize the dig
in natural waters (Reference [4]). The ratio of UV absorbhance and DOC concentration (specif
VA) has proved to be useful for optimization of water treatment ‘processes.

the true colour of a sample and its concentration of dissolved organic carbon

ly to dissolved substances, determined after filtration of the water sample through a men
ze 0,45 uym

A: Visual examination

4.1 Sampl

Colourless bg

ng bottles

tle, see ISO'5667-3.

iiter of

C in natural waters often originates from natgural organic matter (NOM); a complex mixture of compounds

ture is
solved
ic UV-

brane

Maintain all gJassware that comes into contact with the sample in a scrupulously clean condition by washing
aning solution which is recommend

4.2 Sampl

ed for

ing and samples

Collect samples in bottles (4.1) and carry out the colour test as soon as possible. If storage is unavoidable, the
samples can be stored for up to 5 days in the dark at 4 °C + 2 °C. Prevent extensive aeration during storage,
especially in cases where colour-changing redox reactions are likely to occur.

4.3 Procedure

Shake the sample to solubilize any matter that can dissolve.

© 1S0O 2011 — All rights reserved
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Put the unfiltered sample into a bottle (4.1) and examine the sample in diffused light against a white
background for colour intensity and hue. Allow any suspended matter that settles to do so before examination.

4.4

Qualitative description

State the intensity of the colour (nil, pale, light or dark) and the hue (e.g. yellow, yellowish brown).

EXAMPLE

Apparent colour in accordance with ISO 7887, method A: pale, yellowish brown.

5 Method B: Determination of the true colour using optical instruments

5.1 |General

The intensity of the colour of a water sample is characterized by its light absorption, at the

maxi

spect
samp
waste
water

5.2

Charg
(abso
radiat
using
of the

a) A

Alway

specified above, depending-on the type of optical filter employed. For a better characterization, n|

at adg

5.3

Prior

um absorption and quantified by measuring the absorption coefficient with-a filter g
ophotometer. Normally, most of the yellow-brown coloured natural waters, and the coloure
es of discharges of domestic treatment plants can be measured at 436.nm. Waste water f
water treatment plants does not show sufficiently sharp and distinguished absorption m
5 shall be examined using the wavelengths specified in 5.2.

Principle

cterization of the intensity of colour of a water sample>is performed by measuring th
ption) of light. Different colours cause maximum absorption at different wavelengths o
on. In accordance with Method B of this International Standard, the colour of the water
a photometer or a spectrometer at a minimum ofithree different wavelengths, distributed @
visible spectrum:

1) =436 nm;
2) =525 nm;
3) =620 nm.

s use the wavelength A=.436 nm (Hg 436 nm); wavelengths A(2) and A(3) can differ sligh

itional wavelengths.near the absorption maximum can be performed.

Interferenceés

filtrati

or dug te precipitations initiated by the filtration step). As an example, iron and manganese comg

n can; however, lead to further interferences (e.g. due to oxidation reactions caused by ¢

vavelength of
hotometer or
0 waste water
rom industrial
axima. Those

e attenuation
f the incident
s determined
ver the range

tly from those
heasurements

o measurement, the water sample is filtered (5.7) to avoid interferences by undissolved matter. This

bntact with air
ounds can be

retained on the Tilter or transferred o a coloured oxidation state. In some cases, particularly in the presence of
colloidal solids, e.g. clay or other finely dispersed matter, it can prove impossible to obtain a clear filtrate. In
this case, mention in the test report that colloidal solids are present.

NOTE
optical

Colours often depend on pH. Therefore, the pH of the water sample is regularly determined
measurements and these results are reported with the other findings.

© 1SO 2011 — All rights reserved
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5.4 Reagents

5.4.1 Optically pure water

Soak a membrane filter, of pore size 0,2 ym, in distilled or deionized water for approximately 1 h.

Pass

approximately 1| of water, grade 1, as specified in ISO 3696 through the prepared filter, discarding the first

50 ml of filtrate.

NOTE If freshly distilled or deionized water has no measurable absorbance, it can be used.

5.4.2 Water for washing

Water, grade 3, as specified in ISO 3696.

5.5 Apparatus

5.5.1 Spectrophotometer (option 1), for continuous or discontinuous measurement, suitable for the
range of the gpectrum (approximately from 330 nm to 780 nm), preferably a scanning.double beam instr
with bandwidth <10 nm.

5.5.2 Filten photometer (option 2), for discontinuous measurements, eduipped with spectral line

visible
ument

filters

having a bapdwidth which is as small as possible (about 20 nm), allewing measurements to include

wavelengths 436 nm, 525 nm and 620 nm.
5.5.3 Membrane filter assembly, with filters of pore size 0,2 yma@and 0,45 pm.

5.5.4 pH-meter.

5.6 Sampling and samples

See 4.2.

5.7 Procedure

Set up eithen the spectrophotometer (5:5.1) or filter photometer (5.5.2) and strictly observe the opsg
manual supplled by the manufacturér of the instrument. Prior to examination, filter the water sample thrg
membrane filer of pore size 0,45 m (5.5.3). In parallel with each colour determination, measure the pH
filtered sample in accordance with’ 1SO 10523. In the case of strong colours, it can be necessary to use

cells with suitable pathlengths . down to 1 mm. The water sample can also be diluted with a measured V|
of optically ppre water (5,4.1), as appropriate, after filtration. The pH shall be measured before ang
dilution.

Transfer the $amplé to the optical cell of the spectrophotometer or filter photometer and place opticall
water (5.4.1) in‘the reference cell.

rating
ugh a
of the
pptical
plume

after

pure

If the spectral absorption coefficient, o, at the wavelength, 4, is less than 0,1 cm~1, the optical pathlength of

the cell should be 10 mm or more.

NOTE 1 A cell of optical pathlength down to 1 mm can be used to avoid diluting the sample.

Measure natural waters at 436 nm against optically pure water (5.4.1). Perform further measurements at

525 nm and 620 nm.

NOTE 2  In order to determine the absorption maximum, the entire absorption spectrum between 350 nm and 780 nm

can be taken, using a scanning spectrophotometer (5.5.1).

4 © 1S0O 2011 — All rights reserved
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Calculation

Calculate the spectral absorption coefficient, « (1), absorbance per metre, using Equation (1):

a(l)zgf

where

The vplume of water used for dilution should be taken into account when stating the-result.

NOTE Most spectrophotometers are calibrated directly in terms of absorbance units) For instruments
in terns of transmittance, T = &,/ @, the absorbance, 4, is given by Equation (2):

where

5.9

Apart ffrom the absorption coefficient, « (4);the wavelength of the incident light (e.g. 436 nm) shg
For radiation which is not strictly monochromatic, the spectral half-intensity width (A4 bandwidth
reported. The spectral absorption ceefficient shall be rounded to the nearest 0,1 m=1.

EXAMPLE True colour in accerdance with ISO 7887, method B.

Spectrpl absorption coefficient-Hg A = 436 nm: 5,2 m-1
Spectrpl absorption coefficient, 1 =525 nm, A1 =21 nm: 1,8 m-1
Spectrpl absorption.coefficient, 1 = 620 nm, A1 =18 nm: 2,3m-1
pH-valpe after filfration: 6,4

6 athod C: Determination o a colo

6.1

f| is afactor to give the spectral absorption coefficient, in reciprocal metres (f= 1 000)!

determination of absorbance at wavelength 4 =410 nm

A is the absorbance of the water sample at wavelength 4;

d[ Is the optical pathlength, in millimetres, of the cell;

NS

—_lg Py
D

b is the incident flux;

R

S

tr is the transmitted flux.

Expression of results

(1)

calibrated only

(2)

|l be reported.
shall also be

Principle

The intensity of the yellowish brown colour of a sample is determined by measurement of the absorption
coefficient at A =410 nm. Comparison with the specific absorption coefficient for a defined calibration solution
of potassium hexachloroplatinate and cobalt chloride at the same wavelength gives the colour value in terms
of mg I-1 Pt. This procedure can only be applied for true colour of optically clear samples (e.g. after filtration
with pore size 0,45 ym).

© 1SO 2011 — All rights reserved
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NOTE

The wavelength, 2 = 410 nm, is chosen as the shortest at which the absorption spectra of a natural water

sample visually denominated as 100 mg I-* Pt in accordance with method D and the corresponding matching calibration

solution of 100

mg -1 Pt intersect (see Figure 1) (Reference [2]).

A
400 500 600 700
A/nm

Key
1 matching $olution
2 natural wdter
A absorbange, relative scale
A wavelength

Figure 1 — Absorbtion spectra for a sample of natural'water and a visually matching calibrati

solution both 100 mg I-! Pt

6.2 Interferences
Finely dispersed suspended matter that interferes with the absorbance measurement shall be remoy

filtration using

result in formation of differently coloured oxidized species, e.g. iron or manganese can be retained on th

or can be trar

In some case
without turbid
result.

Clogging of t
colloids, whic

a 0,45 ym membrane filter, Problems can arise, however, if air should enter the samp
sformed into differently-coloured oxidized species.
5, especially in the-presence of colloidal clay particles, it can prove impossible to obtain fi

ty. In such cases)a statement that the sample was turbid shall be reported together with th

e poresiin a membrane filter reduces the pore size and can increase the retention of |
 decreases the colour values.

ed by
e and
e filter

ltrates
e test

umus

6.3 Reage

nts

During the analysis, unless otherwise stated, use only reagents of recognized analytical grade.

6.3.1

Stock colour calibration solution, corresponding to 500 mg I-1 Pt.

Dissolve 1,245 g+ 0,005 g potassium hexachloroplatinate(lV) (K,PtClg) and 1,000 g +0,005 g cobalt(ll)
chloride hexahydrate (CoCl,-6H,0) in about 500 ml water (5.4.1). Add 100 ml =1 ml hydrochloric acid

(p=1,18g ml

-1) and make up to the mark with water in a 1 000 ml one-mark volumetric flask.

Store the solution in darkness at 4 °C + 2 °C in a well-stoppered dark brown glass bottle.

The solution is stable for at least 3 years.

© 1S0O 2011 — All rights reserved
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CAUTION — Potassium hexachloroplatinate is a sensitizer and toxic compound. Use protection when
handling the compound.

6.3.2 Colour calibration solution, for use, corresponding to 100 mg I-1 Pt.

Transfer by means of a volumetric pipette 20 ml of the stock solution (6.3.1) to a 100 ml one-mark volumetric
flask and make up to the mark with water (5.4.1).

The solution is stable for at least 1 month when stored in a well-stoppered bottle in darkness at 4 °C + 2 °C.

6.4 Apparatus

6.4.1 | Spectrophotometer (option 1), for continuous or discontinuous measurement;| suitable for
measfirement at 1 =410 nm with a bandwidth of <56 nm equipped with optical cells of-glass ¢r quartz with
optical pathlength of 40 mm or 50 mm. Optical cells with 10 mm optical pathlength can be usgd for strongly
coloufed samples.

6.4.2 | Filter photometer (option 2), for discontinuous measurements, equipped with specfral line filters
having a bandwidth which is as small as possible (about 20 nm), allowing)measurements to include the
wavelength 410 nm.

6.4.3 | Membrane filter assembly, with filters of pore size 0,2 ym and-0,45 um.

6.4.4 | pH-meter.

6.5 [Sampling and samples

See 4|2.

6.6 |Procedure

Set up either the spectrophotometer (6.4.1) or filter photometer (6.4.2) in accordance with the manufacturer’s
instrugtions.

Prior fo examination, filter the water sample through a membrane filter of pore size 0,45 um (6.4.3). Let the
sample equilibrate to room temperature. In parallel with each colour determination, measure the pH of the
filtered sample.

In the|case of strong.coleurs, the water sample can be diluted with a measured volume of opticglly pure water
(5.4.1) to an intensity-within the calibration range. Alternatively, after filtration, dilution can be om|tted by use of
an opfical cell with/suitable pathlength. Then measure the pH in accordance with ISO 10523.

Transfer the>sample to the optical cell of the spectrophotometer or filter photometer and place |optically pure
water|(5:41) in the reference cell.

6.7 Calculation

6.7.1 Determination of specific absorption for the calibration solution

Set up either the spectrophotometer (6.4.1) or filter photometer (6.4.2) in accordance with the manufacturer’s
instructions.

Measure 4,4 of the colour calibration solution (6.3.2) with optically pure water (5.4.1) in the reference cell.

Calculate the specific absorption coefficient, a, of the calibration solution given as 4440 [Mmm=1 (mg I-1 Pt)~1]
using Equation (3):

©1S0O 2011 - All rights reserved 7
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Ag10

100 4

where

Ayqo is the absorbance of the colour calibration solution;

100

d

The calibratio]

NOTE Th
(mg -1 Pt)".
conditions.

6.7.2 Calcu

The volume o

Calculate the

A
C = 2414

ad

where

Agqp i

is
mi

a

d

6.8 Expresgsion of results

Report the va

is {he optical pathlength, in millimetres, of the cell.

is the colour of the calibration solution in mg I-1 Pt;

is the optical pathlength, in millimetres, of the optical cell.

h curve should be a straight line.

b specific absorption coefficient for the calibration solution is a physical constant of about 54 X107
[he use of this constant for calculation of results depends on carefully verified conStant instru

Jation of the colour intensity of the sample
f water used for dilution shall be taken into account when stating the result.

true colour of the sample, C, in mg I- Pt, using Equation (4);

he absorbance of the sample at 1 =410 nnmy

he specific absorption coefficient of the,calibration solution given in reciprocal concentratig
limetres [mm~1 (mg I-1 Pt)-1];

ue to the nearestig I-! Pt in the range of 2 up to but not including 250 mg I-!.

mm-~"
mental

n and

Report valueq >250 mg I51,Pt rounded to the nearest 10 mg I-! Pt.

Report valueq in the fange 0 mg I-1 Pt up to but not including 2 mg I-! Pt as <2 mg I-1 Pt.

The light absorption of certain natural dissolved substances in water is pH-dependent. It is thgrefore

recommended that the pH-value of the sample be quoted together with the colour.

EXAMPLE
Water colour

pH-value

True colour in accordance with ISO 7887, Method C.
18 mg I-1 Pt
6,4

© 1S0O 2011 — All rights reserved
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7 Method D: Visual method for the determination of the colour in natural water

7.1 Principle
Determination of the intensity of the yellowish brown colour of a sample by visual comparison against a series

of matching solutions. Expression of the colour in terms of mg I-1 Pt units representing the intensity of colour
produced by the matching solutions.

7.2 Interferences
Interferences arise if the hue of the sample differs appreciably from the hue of the matching solutions. In these
cases] a meaningful comparison can prove impossible to obtain and the determination shall be|carried out in
accorglance with method A or B. For additional interferences, see 5.3.

7.3 |Reagents

During the analysis, unless otherwise stated, use only reagents of recognized analytical grade.

7.3.1| Stock colour-matching solution, corresponding to 500 mg I-1 Pt.uhits.
See 6{3.1.
7.3.2 | Colour-matching solutions.

Pipette: 2,5 ml; 5,0 ml; 10,0 ml; 15,0 ml; 20,0 ml; 25,0 ml; 30;0 ml; and 35,0 ml of stock solution (6.3.1) into a
series| of 250 ml volumetric flasks and make up to the mark-with water (5.4.1).

Thesq solutions contain: 5mg =1 Pt; 10 mg I"T P20 mg -1 Pt; 30 mg -1 Pt; 40 mg -1 Pt; [50 mg I-! Pt;
60 mgd I-' Pt; and 70 mg I-! Pt, respectively. Store the solution in darkness at 4 °C + 2 °C in Well-stoppered
glass pottles.

The splutions are stable for 1 month.

7.4 |Apparatus

7.4.1| Standard observation tubes, for example Nessler tubes, tall form, length about 20 cin, of capacity
50 ml| made of optically clearglass with shadowless bottoms, or special observation tubes.

NOTE Larger non<standard tubes can be used.
7.4.2| Comparator

The mpanufaeturer’'s operating instructions shall be observed. The cell for the blank, or for the rgference, shall
be fillgd-with optically pure water (5.4.1).

7.4.3 Permanent glass standards, covering a similar range of standard colours, in terms of mg I-! Pt, as
the matching solutions.

Their use is permissible provided that they are checked at intervals of 6 months against the matching
solutions (7.3.2) and recalibrated if necessary. For samples with darker colour, it may be convenient to use
glass standards covering a higher range. These glass standards shall also be checked at intervals of

6 months against corresponding matching solutions prepared from the stock colour-matching solution (7.3.1)
and recalibrated if necessary.

7.5 Sampling and samples

See 4.2.

©1S0O 2011 — All rights reserved 9
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7.6 Procedure

If the sample is turbid, filter it through a membrane filter of pore size 0,45 ym (5.5.3) before carrying out the

determination

of colour (see paragraph 3).

In the presence of clay or other finely dispersed suspended matter, it can prove impossible to obtain a clear
filtrate, in which case only apparent colour is measured.

If the membrane filter absorbs coloured substances, another filter type, e.g. a glass fibre filter should be used
and this should be stated in the test report.

If the colour is beyond the range covered by the glass standards, dilute the sample with measured amounts of

optically pure
pH of the san
prior to and a

Fill a series g
another stang
surface place
upwards thro
intensity of th

Alternatively,
standards (7 1

water (5.4.1) until the colour is within the range of the matching solution or glass standard
nple can change because of the dilution. Therefore measure pH in accordance with ISO
ter dilution.

f standard observation tubes (7.4.1) to the mark with the colour-matching selutions (7.3.
ard observation tube to the mark with the test portion. Place the observation-tubes on a

Igh the columns of liquid. Look vertically downwards through the columns of liquid. Mat
b colour of the test portion with that of the nearest matching solution.

fill the tube of a comparator (7.4.2) to the mark with the sample and compare with the
1.3).

7.7 Expression of results

Report the va
0 up to but ng

If the sample
o=t
where
Vi s thd
Vo s the
¢y

If the colour ¢
an appropriat

ue, in mg -1 Pt, as that of the nearest matching olution, to the nearest 5 mg I-! Pt in the
t including 40 mg I-1 Pt, and to the nearest 10./g |- Pt in the range 40 mg I-1 Pt to 70 mg

has been diluted, report the original colour;Cy, in terms of mg I-! Pt, given by Equation (5)

Cy

e volume of the sample.after dilution;

e volume of the@ample before dilution;

is the¢ estimated, colour of the diluted sample.

f the sample does not match that of the standards, an approximate value may be reporte
P Dote.

5. The
10523

D). Fill
white

d at such an angle that light (not direct sunlight), or light from a white) cabinet, is reflected

ch the

glass

range
-1 Pt.

d with

If matching is

impossible, it is recommended that a description of the sample be given.

The absorption spectra of certain dissolved natural substances in water are pH-dependent. Therefore it is
recommended that the pH-value of samples be quoted together with the colour.

8 Testreport

This test repo

a)

10

rt shall contain at least the following information:

the test method used, together with a reference to this International Standard (ISO 7887:2011);

© 1S0O 2011 — All rights reserved
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b) precise identification of the sample;
c) the results expressed as specified in 4.4, 5.9, 6.8 or 7.7;
d) the pH-value of the sample, if required;

e) any deviation from the procedure specified or any circumstance that may have affected the results (e.g.
filtration or dilution).
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Annex A
(informative)

Quality control

A.1 General

Internal qualify control may be performed with a control solution (A.3.2), which may be used for_all the
methods spegified in this International Standard.

A.2 Reagents

A.2.1  Hunjic acid, e.g. Fluka 536801).

A.2.2 Sodjum hydrogen carbonate, NaHCO,.

A.3 Solutipon preparation

A.3.1 Stock control solution, about 3 000 mg I-! Pt, and 4,556 cm1.

Mix 4,2 g NaHCO5 (A.2.2) and 92 mg humic acid (A.2.1) inna’500 ml volumetric flask. Add about 50 ml|water
(5.4.1) and shake vigorously for some minutes to dissolve the solids. Make up to the mark with water| Filter
the solution iffsome undissolved particles remain. Thereafter, make up to the mark with water.

Store the soldtion in darkness at 4 °C + 2 °C in a.well-stoppered glass bottle.

The solution is stable for at least 3 months:

A.3.2 Control solution, for use.

Dilute the stqck control solutiohi+(A.3.1) tentatively to a colour in the range of the test samples. The|exact
colour of the [control solution, used is determined in accordance with method B, C or D. Only freshly|made

solutions sha
measuring at
precision.

least one~control solution in each series of test samples is quality control and assessm

| be used..The exact colour of the control solution is not important, since the purpgse of

ent of

1)

Fluka 53680 is the trade name of a product supplied by Sigma Aldrich. This information is given for the convenience

of users of this document and does not constitute an endorsement by ISO of the product named. Equivalent products may

be used if they

12

can be shown to lead to the same results.
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