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Standard ISO 5667-3 was prepared by Technical\Committee
Water quality, Subcommittee SC 6, Sampling (general

d edition cancels and replaces; the first
1985), of which it constitutes a technical revision.

edition
nsists of the fbllowing parts, under the general title Water
mpling:

Guidance on the design'‘of sampling programmes

Guidance on sampling techniques

Guidance onthe’preservation and handling of samples
Guidancé on sampling from lakes, natural and man-made

Guidafice on sampling of drinking water and water used for

food aIIJd beverage processing
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Part 8:
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Guidance on sampling of rivers and streams
Guidance on sampling of water and steam in boiler plants

Guidance on the sampling of wet deposition
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— Part 9: Guidance on sampling from marine waters
— Part 10: Guidance on sampling of waste waters

— Part 11: Guidance on sampling of groundwaters

— Part 12: Guidance on sampling of bottom sediments

— Part 13: Guidance on sampling of sewage, waterworks and related
sludges

Annex A of this part of ISO 5667 is for information only.
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Introductioh

This part of ISO 5667 is intended to be used in conjunction with
ISO 5667-1 andl ISO 5667-2 which deal respectively with the design of
sampling programmes and sampling techniques.
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Water quality — Sampling —
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water
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samplg
ysed o
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ope

rt of ISO 5667 gives general guidelines on the
fions to be taken to preserve and transport
samples.

guidelines are particularly appropriate when a
(spot or composite sample) cannot be anal¢
h site and has to be transported in order to be

analysed in the laboratory.

2 Nq

The fq
throug
of this
edition
to revi
part of
possib

brmative references

llowing standards.‘contain provisions which,
 reference in this) text, constitute provisions
part of ISO 5667./At the time of publication, the
5 indicated were valid. All standards are subject
5ion, and'\parties to agreements based on this
ISO 5667 are encouraged to investigate the
lity“of ‘applying the most recent editions of the

standa

[dS-indicated below. Members of IEC and ISO

lance on the preservation and handling of sampgles

3 Preservation of samples

3.1 General considerations

Waters, particularly surface waters
waste waters, are susceptible to bei

and above all
ng changed to

differing extents as a result of physidal, chemical or

biological reactions which may take
the time of sampling and the analysis.
rate of these reactions are often su
necessary precautions are not taken |
ing transport as well as during the tin
samples are preserved in the laborato

place between
The nature and
ch that, if the
pefore and dur-
e in which the
ly before being

analysed, the concentrations determined will be dif-

ferent from those existing at the time

It should be stressed that, particularlyj
doubt, the analyst and the scientist i
results should be consulted before d
precise method of handling and prese

The causes of variations are numerous
are as follows:

of sampling.

if there is any
nterpreting the
eciding on the
vation.

some of these

maintain registers of currently valid

International

— Bacteria, algae and other organisms can consume

Standards.

ISO 5667-1:1980, Water quality — Sampling —
Part 1: Guidance on the design of sampling pro-
grammes.

ISO 5667-2:1991, Water quality — Sampling —
Part 2: Guidance on sampling techniques.

ISO 5667-8:1993, Water quality — Sampling —
Part 8: Guidance on the sampling of wet deposition.

certain constituents present in the samples; they
can also modify the nature of the constituents to
produce new constituents. This biological activity
affects for example the contents of dissolved
oxygen, carbon dioxide, nitrogen compounds,
phosphorus and sometimes silicon.

Certain compounds can be oxidized by the dis-
solved oxygen contained in the samples or by at-
mospheric  oxygen [for example organic
compounds, iron(ll), sulfides].
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— Certain sub
ple calcium

stances can precipitate out [for exam-
carbonate, metals and metallic com-

pounds such as Al(OH);, Mgs(PO,),] or be lost to

the vapour
mercury).

phase (for example oxygen, cyanides,

— The pH, conductivity, carbon dioxide content, etc.
can be modified by the absorption of carbon diox-
ide from the air.

— Metals dissolved or in a colloidal state as well as

certain org

© |SO

On the other hand, surface waters and ground waters
can in general be stored more effectively. In the case
of potable waters, the problem of storage can be
solved more easily because these waters are less
susceptible to biological and chemical reactions.

Therefore, owing to these variations, which may af-
fect the water samples, it may be necessary, in cer-
tain determinations, to take individual samples rather
than collective samples and to analyse them immedi-
ately at the place of sampling. It should be remem-

bered-that-th ri i
bers a e-storage-of samplesforlong pe iods is

absorbed ir

eversibly on the surface of containers

or solid maferials contained in the samples.

— Polymerized

products can depolymerize; con-

versely, simple compounds can polymerize.

The extent of
chemical and

these reactions is a function of the
biological nature of the sample, its

temperature, ifs exposure to light, the nature of the

container in W
sampling and
rest or agitatio
mitted, etc.

It follows that

hich it is placed, the time between
analysis, the conditions (for example
n during transport) to which it is sub-

the variations relative to a particular

constituent vary both in degree and rate, not only as

a function of th
type, as a fung

e type of water, but also, for the same
tion of seasonal conditions.

It must be emphasized moreover that these variations

are often suffi
siderably in thg
is therefore e
tions to minim
many paramet
mum of delay.

As the variatio
ples are due tq

tiently rapid to modify the sample/con-
space of several hours. In all cases, it
sential to take the necessary:precau-
ize these reactions and, in‘the case of
brs, to analyse the sapaple“with a mini-

ns which take)yplace in the water sam-
a large extent to biological processes,

it is generally hecessaty, to choose, from the various

not introduce

naceeptable contamination.

possible meth1:ds of-preservation, a method that does

only possible for the determination of a limitefl num-
ber of parameters.

In spite of numerous investigations which have been
carried out in order to recommend methods| which
will enable water samples ,ta)be stored yithout
modification of their compesition, it is impossible to
give absolute rules in this.centext which will cpver all
cases and all situations™and which do not have ex-
ceptions.

In every case,«the’method of storage should be com-
patible withi\the various analytical technigyes for
which it will be used. One object of this part of
ISO 5667 is to describe the most commonly used
techniques.

3.2 Feasible precautions

3.2.1 Filling the container

In the case of samples for the determination of
physico-chemical parameters, one simple pregaution,
which is not however adequate in all cases, [s to fill
the flasks completely and stopper them in such a way
that there is no air above the sample.

This limits interaction with the gas phase and dgitation
during transport (thus avoiding modifications inf carbon
dioxide content, and hence variations in pH; hydrogen
carbonates are not converted into precipitable car-

Even the time

for which the preserved sample can be

stored before being analysed may change.

As a guide, it can be said that methods of preserva-
tion tend to be less effective in the case of crude
sewage than in the case of purified sewage (effluents
from biological treatment plants). It has also been ob-
served that the behaviour of various waste water
samples during storage is different depending on
whether the samples have been taken from municipal
or industrial sewage-treatment plants.

bonates; iron has less tendency to be oxidized, thus
limiting colour variations; etc.).

For microbiological examination, the sample container
should not be filled to the brim so that an air space is
left after insertion of the stopper. This aids mixing
before examination and avoidance of accidental con-
tamination.

Sample containers, whose contents are frozen as part
of their preservation, should not be completely filled
(see 3.2.4).
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3.2.2 Use of appropriate containers

The choice and preparation of a container can be of
major importance. 1SO 5667-2 provides some guid-
ance on this subject.

However, it is essential that the container in which
the sample is stored and the stopper should not

— be a cause of contamination (for example borosili-
cate or soda-lime glass containers may increase
the content of silica or sodium);

ISO 5667-3:1994(E)

In general, new glassware should be

rinsed with wa-

ter containing a detergent in order to remove dust and
residues of packing material, followed by thorough
rinsing with distilled or deionized water. For general
trace analysis, the bottles should be filled with a

1 mol/l solution of nitric acid or hydro

chloric acid and

left to soak for at least one day, followed by rinsing

with distilled or deionized water.

For the determination of phosphates, silicon, boron
and surfactants, detergents should not be used for

cleaning purposes. For_trace analysis

of organic ma-

— abgorb or adsorb the constituents to be deter-
mined (for example hydrocarbons may be ab-
sorped in a polyethylene container, traces of
meltals may be adsorbed on the surface of a glass
cortainer, which can be prevented by acidifying
thel sample);

— reaft with certain constituents in the sample (for
exgmple fluorides reacting with glass).

It sholld be remembered that the use of opaque
contaimers or brown (non-actinic) glass containers can
reducqd the photosensitive activities to a considerable
extent

It is preferable to reserve a set of containers for a
particdlar determinand, thereby minimizing risks -of
cross-¢ontamination. However, care is necessary-in
any cape to prevent bottles which formerly held‘a-high
concentration of a determinand from contaminating
subsequent low contamination samples: Disposable
contaipers should be considered, if economic, to pre-
vent this type of contamination, but.they are not suit-
able for such specific parametefs jas organochlorine
pesticides.

Blank |samples containing -distilled water should al-
ways Ipe taken, preserved and analysed as a check on
the suitability of th€ choice of container and cleaning
procedure.

When| samplihg solid or semi-solid samples, jars or
wide-modthed bottles should be used.

terial, special pretreatment of the\hottles may be
necessary and reference should-bé nmpade to the rel-

evant International Standard (also-see

3.2.3.2).

3.2.3.2 For samples for.determination of

pesticides, herbicides and their resi

Hues

In general, glassCipréferably brown) cgntainers should

be wused because plastics,
fluoroethylene’ (PTFE), may introdu
which ean‘be significant if trace ana
performed.

exdept

polytetra-
ce interferents
yses are to be

All>eontainers should be cleaned with) water and de-

tergent, followed by thorough rinsing

with distilled or

deionized water, then oven dried at 10p °C for 2 h and
cooled before being rinsed with the extraction solvent

used during the analysis. Finally they
with a stream of carefully purified air

In addition, for containers that have

should be dried
Dr nitrogen.

already been

used, an extraction with acetone for[ 12 h, followed

by a hexane rinse and drying as desc
vious paragraph, should also be used.

3.2.3.3 For samples for microbiolo

The containers should be able t

ibed in the pre-

gical analysis

b withstand a

sterilization temperature of 175 °C forl 1 h and should
not produce or release at this tgdmperature any

chemicals which would either inhibit
ity, induce mortality or encourage gro

When lower sterilization temperature

biological activ-
wth.

5 are used (e.g.

3.2.3 Preparation of containers

3.2.3.1 For samples for chemical analysis

For analysis of trace quantities of chemical constitu-
ents of surface or waste water, it is usual to clean
new containers thoroughly in order to minimize poss-
ible contamination of the sample; the type of cleaner
used and the container material vary according to the
constituents to be analysed.

steam sterilization), polycarbonate an

d heat-resistant

polypropylene containers may be used. Caps or other
stoppers should withstand the same sterilization

temperatures as the containers.

It is essential that the containers be free of acidic,
alkaline and toxic compounds. Glass containers
should be cleaned with water and detergent, followed
by thorough rinsing with distilled water. They should
also be rinsed with nitric acid (HNO;) 10 % (V/V) fol-

lowed by thorough rinsing with distille

d water in order

to remove any heavy metals or chromate residues.
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If the samples contain chlorine, sodium thiosulfate
(Na,S,05) should be added, before sterilization (see
table 3). This is to eliminate inactivation of bacteria by

chlorine.

3.2.4 Cooling or freezing of the samples

The sample should be kept at a

A it~

a temperature lower

MNAarmdaioa s . ] A~
Ll ian l.l IdL uuring lllIlllu woriairicis siouiu ve ai ||U3t,

but not completely, filled.

It should be

© 1SO

within the membrane can be leached out into the
sample.

Certain physical and chemical constituents can be
stabilized by the addition of chemical compounds, ei-
ther directly to the sample after taking it, or before-
hand, to the container when it is still empty.

Various chemical compounds, at concentrations
equally varied, have been praposed

samples is onl
ately after the
ible, this neo
refrigerators in

3.24.1 Simpl
refrigerator bef
sample in the
preserve the s
and for a rela
analysis. Cooli
of long-term st
water sampleg

3.24.2 In ge
crease in the
necessary to
nique fully in

equilibrium affer thawing.

plastics contai
strongly recom

Glass containe
for microbiolog

I|III.IhOD;LUd that bUU:IIIe Ul fIUUL;IIH \Jf
v truly effective if it is applied immedi-
collection of the samples. When poss-
essitates the use of cool-boxes or
vehicles at the sampling site.

e cooling (in melting ice or in a
ween 2 °C and 5 °C) and storage of the
dark are, in most cases, sufficient to
bmple during transport to the laboratory
ively short period of time before the
Ng cannot be considered as a means
orage, particularly in the case of waste
(see table 1).

neral, freezing (— 20 °C) allows an in-
period of storage. Nevertheless, it is
ontrol the freezing and thawing tech-
brder to return the sample to its initial
In this case, the use of
hers (for example polyvinyl chloride)yis
mended.

s are not suitable for freezing:"Samples
ical analysis should not tge;frozen.

3.2.5 Filtrati

Suspended m3
organisms ma
taking the sa
tration of the
brane filter or
not applicable

bn or centrifuging of'samples

tter, sediment,-algae and other micro-

be removed, either at the time of
ple or_immediately afterwards, by fil-
amples; through filter paper or mem-
by centrlfugmg Fultratlon is, of course,

of the constituents to be analysed Equally, it is es-
sential that the filter is not a cause of contamination
and is carefully washed before use, but in a manner
consistent with the final method of analysis.

Alternatively, the reason for analysis may involve the
separation of soluble and insoluble forms (for example
of a metal) by filtration.

Membranes should be used with caution as various
heavy metals and organic material may be adsorbed
on the membrane surface, and soluble compounds

The most commonly used are
— acids;

— basic solutions;

— biocides;

— particular reagents;. necessary for the ppecific
preservation of ,certain constituents [for gxample
the determination of oxygen, total cyanides and
sulfides reduires a previous fixation of the |sample
on site [see the relevant International Standards

on analysis)l
YSiSi g

WARNING — The use of mercury(ll) loride
(HgCl,) and  phenyl  mercury(ll) cetate
(CH3;CO,HgCgH5) should be avoided.

It should be remembered that certain preserv-

atives (for example acids, chloroform) need to be
used with caution, considering the danger in-
volved in their handling. Operators should be
warned of these dangers and the ways pf pro-
tecting themselves from them.

It is essential that the preservatives used do| not in-
terfere during the determination; tests interjded to
check their compatibility are necessary in cases of
doubt. Any dilution of the sample with added pre-
servatives should be taken into account during the
analysis and the calculation of results.

ives be
made using sufficiently concentrated solutlons so that
only small volumes are necessary. This enables the
corresponding dilution to be disregarded in most
cases.

The addition of these agents can also modify the
chemical or physical nature of the constituents and it
is therefore necessary that these modifications are
not incompatible with the objects of later determi-
nations. (For example, acidification can solubilize
colloidal constituents or solids and should therefore
only be used with caution if the aim of the measure-
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ments is the determination of dissolved constituents.
If the aim of the analysis is to determine the toxicity
to aquatic animals, the solubilization of certain com-
ponents, particularly heavy metals which are toxic in
ionic form, has to be avoided. Samples should there-
fore be analysed as soon as possible.)

It is essential to carry out a blank test, particularly
determinations of trace elements, to take into account
possible introduction by the preservatives of an addi-
tional amount of the elements to be determined (for
examdlé acids can | ] nsignifica
amourjt of arsenic, lead and mercury). In such a case,
samplés of the preservatives used for the treatment
of the water samples should be retained for use in the
preparftion of blank tests.

oauce

3.3 Recommendations
As sta
for preg
ture of
vation
which
on th
theref
gestio

fed in 3.1, it is impossible to give absolute rules
servation; the duration of preservation, the na-
the container and the efficiency of the preser-
processes depend not only on the constituents
have to be analysed and their levels, but also
nature of the sample. The tables should
bre be considered as giving reasonable sug-
ns only.

=)

7

In any|
icant

nation
after g
ify, ta
analys
gestio
with W

case in question, there needs to be no signif-
Hifference between the results. 0f’a determi-
carried out immediately and the.result obtained
reservation; each analyst should therefore ver-
King into account particularly the method of
s which he intends_to Juse, whether the sug-
Ns in tables 1 to 5.are suitable for the sample
hich he is congerned.

ition, International Standards describing the
s of analysis do, wherever possible, indicate

preservatives and containers possible, it is often
necessary to take several samples of the same water
and to treat each of them in relation to the analyses
for which they are intended. This may result in a
ccmpromise between the techniques of preservation
which would be most appropriate for each determi-
nation taken in isolation. The choice of sample pres-
ervation procedure should always be the subject of
consultation with the analyst.

ISO 5667-3:1994(E)

4 |dentification of samples

Containers holding the samples should be marked in
a clear and-durable manner in order to permit identifi-
cation without ambiguity in the laboratory.

Additionally, it is generally necessary to note, at the
moment of sampling, numerous details which will
permit a correct interpretation of the information ob-
tained (date and hour of sampling, name of person
sampling, nature and amount of preservatives added,

-t s, etc.) allow the
ctives.

practical attainment of these two obj
Special samples of anomalods, ‘material should be
clearly marked and accompaniéd by & description of
the observed anomaly. Jt\is essential that samples
containing hazardous,6rpotentially hazardous materi-

als, for example acids;“are clearly identified as such.

5 Transport of samples

It is obvielis that containers holding sa
protected and sealed in such a way t
deteriorate and do not lose any part 9
during transport. Packaging should p
tainers from possible external con
breakage, particularly near the openi
not itself be a source of contaminatig
portation, the samples should be K
practicable and protected from light, wj
placed inside an individual waterprg
possible.

mples must be
hat they do not
f their contents
rotect the con-
tamination and
ng, and should
n. During trans-
ept as cool as
ith each sample
of container if

hXimum recom-
plysis, then the
d the time be-
, after consulta-

the analytical

If the time of travel exceeds the m
mended preservation time before an
samples should still be analysed, an
tween sampling and analysis reported
tion with the scientist interpreting
results.

6 Reception of samples in the laboratory

On their arrival in the laboratory, the s
if their immediate analysis is impossible, be preserved
under conditions such th mination of the
outside of the containers is avoided and which pre-
vent any change in their contents.

amples should,

The use, for this purpose, of refrigerated cabinets or
cool and dark places is highly recommended.

In all cases, and especially when a chain of custody
needs to be established, it is recommended that the
count of sample containers received be verified
against the record of the number of sample bottles
sent for each sample.
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Table 1 — Techniques generally suitable for the preservation of samples — Physico-chemical and
chemical analysis

The information in table 1 is only a general guide to the preservation of samples. The complex nature of natural

and waste waters necessitates, before analysis, a verification of the stabi

y=:=, @

co, VT

cording to the methods proposed in table 1.

TaLi L

lity of each type of sample treated ac-

TaCLITw

Maximum
Type of container recomm_end?d
preservation time International
before analysis
Pafamater Pr— P!uot;vo (u.g. Y RRPT P ~pp——) (:f T pPreses vattor pcl;ud Stmard
to be polyethylene, r;::::'ia::" ;;‘;’s?; is not specified, it is Comments (The\ntihbers
studied PTFE, PVC, q ¥ generally unimportant. oterlto
PET) The indication annex| A)
G| =Glass “1 month” represents I
B3 =Borosilicate preservations without
glass particular difficulty.)
Acidity and | Plor G Cooling to be- Laboratory 24 h Samples shéuld-pref-
alkalinity tween 2 °C and erably be“analysed at
5°C the spOt-where the
sample’is taken (par-
ticularly for samples
high in dissolved
gases).
Aluminium | P Filtration at the | Laboratory 1 month The dissolved? alu-
i . place of sam- minium and that ad-
dissolved pling and acidi- hering to suspended
fication of the matter can be deter-
filtrate to mined from the
pH<2 same sample.
total Acidification to Laboratory 1. month
pH <2
Ammonia, Plor G Acidification to | Laboratory_ | 24 h ISO 5664 (2]
free and pH < 2 with ISO 6774 (23]
ionized H,SO,, cooling ISO 715( (28]
to between (271
2°Cand 5°C
Cooling to be- Laboratory 6h
tween 2 °C.and
5°C
AOX G Acidification to | Laboratory 3 days Analyse as soon as ISO 9567 (551
(absorbable pH.5 2 with possible. Refer to
organic hal- pitric acid, cool- relevant International
ides) ing to between Standard for details
2°Cand 5 °C, for particular types of
storage in the water.
dark
Arsenic PlorG Acidification to | Laboratory | 1 month HCI should be used I1SO 6594 [19]
pH<2 if the-hydridetach
nique is used for
analysis.
Barium P or BG See aluminium Do not use H,SO,.
BOD PorG Cooling to be- Laboratory | 24 h ISO 5815 18]
(biochemical ) tween 2 °C and
oxygen de- (Glass is preferable | 5 oc and stor-
mand) in the case of low | age in the dark
BOD)
Boron and P Laboratory 1 month 1SO 9390 52]
borates
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Maximum
. recommended
Type of container . .
preservation time I ional
before analysis "ts"“:’tm:a
Parameter | P = Plastics (e.g. . (If a preservation period tandar
to be polyethylene Pressrvation Place of is not specified, it is Comments
! ! technique analysis L (The numbers
studied PTFE, PVC, generally unimportant. refer to
PET) The indication
" " annex A))
G =Glass 1 month” represents
BG = Borosilicate preservations without
glass particular difficulty.)
Bromides PorG Cooling to be- Laboratory 24 h Samples should be
and tween 2 °C and kept out of direct
bromipe 5°C sunlight.
compgunds
Cadmijum P or BG See aluminium I1SO 5961 19]
Calcium PorG — Laboratory 24 h 48 h may be’possible || SO 6058 [10]
but exercise caution
for(samples of con-
ddctivity above
70 mS/m.
Acidification to | Laboratory 1 month Acidification (do not ISO 6059 (11
pH <2 use H,SO,) permits SO 7980 41
determination of the
calcium from the
same sample as the
other metals.
Carboph PorG — On site —
dioxide
Carbop, G Acidification to | Laboratory,k “|v1 week The preservation ISO 8245 142]
organic pH < 2 with technique will de-
H,SO,, cooling pend on the method
to between of analysis to be
2°Cand5°C used. The test
and storage in should be carried out
the dark as soon as possible.
P Freezing to Laboratory 1 month Freezing (- 20 °C)
-20°C may be used in cer-
tain cases.
Chlorides PorG - Laboratory 1 month ISO 9297 (501
Chlonj-e, PorG — On site — Transport in dark. ISO 7393 (28]
residual The analysis should [29] (301
be carried out as
soon as possible.
Chlorgphyll | Por G Cooling to 4 °C | Laboratory 24 h Transport in dark.
After filtration Laboratory 1 month
and freezing of
the residue
Chro- P or BG Cooling to be- Laboratory 24 h
miumiMl) tween 2 °C and
5°C
Chromium, | Por BG See aluminium ISO 9174 148]
total
Cobalt P or BG See aluminium ISO 8288 144
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Maximum
Type of container tecomm_endo;d
preservation time I R I
before analysis ntserna‘;ao:a
Parameter | P = Plastics (e.g. . (If a preservation period tandar
Preservation Place of . P
to be polyethylene, . . is not specified, it is Comments Th
" technique analysis . (The numbers
studied PTFE, PVC, generally unimportant. refer to
PET) The indication
annex A)
G =Glass “1month” represents
BG = Borosilicate preservations without
glass particular difficulty.)
COD (chem- | Por G Acidification to | Laboratory | 5 days ISO 6060 [12]
ical oxygen i pH < 2 with
demand) ({ass is preferable | H 5O, cooling
in|the case of low | to petween
CpD) 2°Cand5°C
and storage in
the dark
P Freezing to Laboratory 1 month
—-20°C
Colour Plr G — On site — ISO 7887|1341
Cooling to be- Laboratory 24 h
tween 2 °C and
5 °C and stor-
age in the dark
Conductiv- Plor G Cooling to be- Laboratory 24 h The test should pref- | I1ISO 788g|(35]
ity tween 2 °C and erably be carried out
5°C on site.
Copper Por BG See aluminium ISO 8284 [44]
Cyanides, The preservation technique will depend, on.the method of analysis to be used. I1SO 67032 (211
easily liber-
ated
Cyanides, P The preservation technique will-depend on the method of analysis to be used. ISO 67031 [20]
total
Detergents See, surfactants
Dry residue Seeltotal residue
Fluorides Plbut not PTFE — Laboratory 1 month
Greases, Glass washed with | Extraction on Laboratory 24 h It is recommended ISO 10359-1
oils, hydro- | sglvent (e.g. site where that, immediately af- | [63]
carbons pgntane) used for practicable and ter sampling, the ex-
extraction cooling.to’ be- traction agent used
tween-2 °C and in the method of
5°C analysis or extraction
be added, or the ex-
traction be carried
out, on site (but local
safety regulations
should be followed).
Heavy PlorBG See aluminium ISO 8284 144l
metals
(except
mercury)
Hydrazine G Acidification Laboratory 24 h
with HCl to
1 mol/l (100 ml
per litre of
sample) and
storage in the
dark
Hydro- See greases
carbons
Hydrogen- See alkalinity
carbonates
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Parameter

Type of container

P =Plastics (e.g.

Maximum
recommended
preservation time
before analysis
(If a preservation period

International
Standard

tween 2 °C and
5°C

Preservation Place of . e e
to l30 polyethylene, technique analysis is not speC{fled, itis Comments (The numbers
studied PTFE, PVC, generally unimportant. refer to
PET) The indication
" " annex A)
G =Glass 1 month” represents
BG = Borosilicate preservations without
glass particular difficulty.)
lodides Glass Cooling to be- Laboratory 24 h Samples should be
toveer2-=C-ard keptoutofdirect—]
5°C sunlight.
Alkalization to Laboratory 1 month
pH 11 :
Iron(ll) P or BG Acidification to | On site or 24 h
pH < 2 with in labora-
HCI and exclu- tory
sion of atmos-
pheric oxygen
Iron, fotal P or BG See aluminium 1SO 6332 [14]
Kieldihl P or BG Acidification to | Laboratory | 24 h Do not acidify if free || 1SO 5663 (1]
(nitrogen) pH < 2 with ammonia is to be
H,SO,, cooling measured on same
to between sample.
2°Cand5°C
and storage in
the dark
Lead P or BG See alumihium Do not use H,SO,. ISO 8288 1441
Lithium P — Laboratery: 1 month
Acidification to Laboratory 1 month Acidification permits
pH < 2 determination of the
lithium from the
same sample as the
other metals.
Magnpsium | P or BG See calcium ISO 6059 111
ISO 7980 [41]
Mangpnese | P or BG See aluminium ISO 6333 [15]
Merctlry, BG Acidification to | Laboratory 1 month Particular care is 1SO 5666 (31 [4]
total pH < 2 with needed to ensure (5]
HNO; and addi- that the sample con-
tion of K,Cr,O, tainers are free from
[0,05 % (m/m) contamination.
final concen-
tration]
Nicke P-or BG See aluminium 1SO 8288 144]
Nitra PorG Acidification to | Laboratory 24 h 1SO 7890 (361
pH < 2 or cool- (371 [38]
ingto between
2°Cand5°C
On-site filtra- Laboratory 48 h For ground and sur-
tion with a face waters
membrane fil-
ter of pore size
0,45 pm and
cooling to be-
tween 2 °C and
5°C
Nitrite PorG Cooling to be- Laboratory 24 h ISO 6777 122]
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Parameter

Type of container

P =Plastics (e.g.

Maximum
recommended
preservation time
before analysis

(If a preservation period

International
Standard

to l?e polyethylene, P:::::;:ﬂ:n :::::;s?: is not speci_fied, it is Comments (The numbers
studied PTFE, PVC, generally unimportant. refer to
PET) The indication A)
annex A,
G =Glass “1 month” represents
BG = Borosilicate preservations without
glass particular difficulty.)
Odour G Cooling to be- Laboratory 6h The test can be car-
TWeen 2 Canda | (tor quanti- Tieq out on site \qual-
5°C tative itative analysis).
analysis)
Organic See AOX
chlorine
Orthophos- | B or G Cooling to be- Laboratory 24 h The analysis should ISO 687p-1 [24]
phates, tween 2 °C and be carried out@s
total 5°C soon as possible.
Orthophos- | B or G The sample Laboratory 24 h The analysis should ISO 687p-1 [24]
phates, dis- should be fil- be carried out as
solved tered on site at seon as possible.
the time of
sampling. Cool-
ing to between
2°Cand5°C
Oxygen RorG — On site — ISO 581[3 (6]
— - . ISO 581p 171
(( Fixing of the Laboratory 4 days at/myost Fix the oxygen in ac-
oxygen on site cordance with the
and storage in method of analysis
the dark used.
Ozone + — On site —
Permang- G Acidification to | Laboratory | 2 days Analyse as soon as ISO 84g]7 147]
anate index pH < 2 with possible. Acidifi-
H,SO,, cooling cation in accordance
to between with the start of the
2°Cand5°C analytical method
and storage in can be a useful pres-
the dark ervation technique.
i Freezifigyto Laboratory 1 month
—20-:C
Pesticides, b (washed with Gopling to be- Laboratory 24 h It is recommended
organo- dolvent) tween 2 °C and that, immediately af-
chlorine 5 °C and stor- ter sampling, the ex-
age in the dark traction agent used
in the method of
analysis be added, or
that extraction be
carried out on site.
Pesticides, G (washed with Cooling to be- Laboratory 24°h Extraction should be

at a lower tem-
perature than
the initial one

organo- solvent) tween 2 °C and commenced as soon

phosphorus 5 °C and stor- as possible after
age in the dark sampling, preferably

within 24 h,

Petroleum See greases, oils and hydrocarbons

and deriva-

tives

pH PorG — On site The test should be
Transportation | Laboratory | 6h carried out as soon

as possible and pref-
erably immediately
on site after sam-
pling.

10
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Maximum
Type of container recomm_end?d
preservation time .
hafara analvaie International
: v Standard
Parameter P = Plastlcs fe.g. Preservation Place of (If~ a preserva‘tlion p.er_lod
to I?e polyethylene, technique analysis is not specu_ﬁed, itis Comments (The numbers
studied PTFE, PVC, generally unimportant. refer to
PET) The indication annex A)
G =Glass “1 month” represents
BG = Borosilicate preservations without
glass particular difficulty.)
Phenol BG Inhibition of Laboratory | 24 h The preservation ISO 6439 (18]
index biochemical technigue will de-
oxidation by pend on the method
CuSO, and of analysis to be
acidification used.
with H;PO, to
pH < 2
Phendls BG Cooling to be- Laboratory 24 h The €xtraction should
tween 2 °C and be'carried out as
5 °C and stor- sbon as possible.
age in the dark
Phosphorus, | BG or G Cooling to be- Laboratory 24 h The use of iodized 1SO 6878-1 [24]
dissolyed tween 2 °C and glass containers for
5 °C. Immedi- samples is recom-
ate on-site fil- mended when low
tration concentrations are
necessary. being examined. (A
bottle can be iodized
by placing a few
crystals of iodine into
the sealed container,
which is then heated
to 60 °C for 8 h.) It
should be noted that
the iodine can leach
back into the sample,
thus becoming an
interferent in the
analysis. It is recom-
mended that consul-
tation with the
analyst be carried out
prior to using this
preservation tech-
nique.
Phospghorus, | BG or G Cooling to be- Laboratory 24 h See above
total tween 2 °C and
5°C
Acidification to | Laboratory 1 month See above
pH < 2 with
H,SO,
Potasgium See lithium : 1SO 9964-2 60]
I1SO 9964-3 [61]
Selenium G or BG Acidification to | Laboratory | 1 month ISO 9965 62
pH < 1, except
if selenides are
present. If
present, alka-
lize to pH > 11
with NaOH.

11
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Maximum
. recommended
Type of container . .
preservation time .
before analysis International
Parameter = Plastics (e.g. . (If a preservation period Standard
to be olyethylene Preservation Place of is not specified, it is Comments
" poyethylene, technique analysis peciied, (The numbers
studied PTFE, PVC, generally unimportant. refer to
PET) The indication annex A)
=Glass “1month” represents
BG =Borosilicate preservations without
glass particular difficulty.)
Silicates, Filtration at the | Laboratory 24 h
dissolved place of sam-
pling, acidifi-
cation to
pH < 2 with
H,SO, and
cooling to be-
tween 2 °C and
5°C
Silicates, As for dis- Laboratory 24 h
total solved silicates
Silver or BG See aluminium Do,notwuse HCL.
Some forms of silver
need addition of
cyanide for stabil-
ization.
Sodium See lithium ISO 9964-1 1581
ISO 9964-3 (81
Sulfates or G Cooling to be- Laboratory | 1 week With waste water ISO 928( 1491
tween 2 °C and note that hydrogen
5°C sulfide may be
formed; therefore
hydrogen peroxide
should be added to
the sample. For sam-
ples with high BOD
(e.g. > 200 mg/l)
hydrochloric acid
should be added in-
stead, noting the
possible hazard of
released hydrogen
sulfide.
Sulfides or G Fix samples im- | Laboratory 24 h Stabilize according to
(easily lib- mediately on the relevant Inter-
erated) site by alkaliz- national Standard.
ation, if )
necessary, with
sodium
carbonate fol-
lowed by addi-
tion of zinc
acetate.
Sulfides PorG Fix samples im- | Laboratory — Analyse as soon as
mediately on possible. Stabilize ac-
site by alkaliz- cording to the rel-
ation, if evant International
necessary, with Standard.
sodium
carbonate fol-
lowed by addi-
tion of zinc
acetate. Fill
sample bottle
to exclude air
completely.

12
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Maximum
. recommended
Type of container preservation time )
before analysis I"ts:'; '::’;':rzal
Pa:zn;:ter i si:yslzflfy}:fe. Preservation Place of (Ifisa r?c;fssepr;/;:‘lizz pif?sOd Comments
- ! technique analysis L (The numbers
studied PTFE, PVC, generally unimportant. refer to
PET) The indication annex A)
G =Glass “1month” represents
BG =Borosilicate preservations without
glass particular difficulty.)
Sulfites PorG Fixing on site Laboratory 48 h
by addition of
1 ml of a
2,5 % (m/m)
solution of
EDTA per
100 ml of sam-
ple
Surfac- G Cooling to be- Laboratory 48 h Rinse\glass contain-
tants, tween 2 °C and ers as’/described in
cationic 5°C SO 7875-1 and
ISO 7875-2. Analyse
samples as soon as
possible. To prevent
adsorption on the
container wall, add
on site 5 mg/l of a
linear alkylethoxyl-
ated nonionic
surfactant.
Surfac- G Acidification to | Laboratory | 48'h Rinse glass contain- IBO 7875-1 [32]
tants, pH < 2 with ers as described in
anionic H,SO, and ISO 7875-1. Analyse
cooling to be- samples as soon as
tween 2 °C and possible.
5°C
Surfac- G Addition of Faboratory 1 month Rinse glass contain- | IS0 7875-2 (331
tants, 40 % (V/V) ers as described in
nonionig formaldehyde ISO 7875-2. Analyse
to givea samples as soon as
1 % (V/V) sol- possible.
ution} cool to
between 2 °C
and 5 °C and
ensure sam-
pling container
is completely
filled.
Suspended | P orG — Laboratory 24 h The test should be
and carried out as soon
sedimenttary as possible and pref-
matter erably on site.
Tin I P or BG See aluminium Do not use HNO,. If
organo-tin is present,
use acetic acid for
preservation for total
tin analysis, but if
speciation is required
then freeze and anal-
yse as soon as poss-
ible.
Total hard- See calcium
ness

13
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Maximum
Type of container recommended
yp preservation time I tional
before analysis ntsernzlo:a
Parameter | P = Plastics (e.g. . (If a preservation period tandar
to be polyethylene Preservation Place of is not specified, it is Comments
. ! technique analysis L (The numbers
studied PTFE, PVC, generally unimportant. refer to
PET) The indication annex A)
G =Glass “1month"” represents
BG = Borosilicate preservations without
glass particular difficulty.)
Total resi- PorG Cooling to be- Laboratory 24 h
due (dry ex- tween 2 °C and
tract) 5°C
Turbidity PorG — Laboratory | 24 h The test should pref- | ASQ) 7027 1251
erably be carried out
on site.
Uranium P or BG See aluminium
Zinc P or BG See aluminium ISO 8188 144]
1) Dissolved: [Denotes that which passes through a filter of pore size 0,45 pm.

Table 2 — Allocation of parameters to the typés-of preservation (annex to
table 1)

Allocating the corresponding parameters to one of the non-specific types of pres-
ervation given in table 2 is intended to help\the user to select a type of preservation
which is effective for several parameters simultaneously, if necessary. However,
limited applicability should be checked in each individual case on the basis of the
data for individual materials. Parameters not listed in table 2 should not normally be
preserved using these methods:

Preservation by

Suitable for

Not suitable for

Acidification to pH < 2

Alkaline metals
Aluminium

Ammonia (but not if separate free
and total ammonia analyses are
required)

Arsenic
Alkaline earth metals

Nitrate

Cyanides
Sulfides

Carbonates, bicarbonates, carbon
dioxide

Sulfites, sulfur dioxide
Thiosulfates
Nitrites

Phosphonates (if speciation is re-

14

Total hardness
Phosphorus, total

Heavy metals

quired)
Soaps and esters
Hexamethylenetetramine

Do not use sulfuric acid for
calcium, strontium, barium,
radium, lead.

Do not use hydrochloric acid for
silver, thallium, lead, bismuth,
mercury(l) and antimony.

Do not use nitric acid for tin.
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Preservation by

Suitable for

Not suitable for

Alkalization to pH > 11

lodides

Most organic compounds, heavy
metals, especially in lower valency
states. Some metals form soluble
anions at higher valency states.
(Depending on the anion present
consult solubility tables.)

Ammonia/ammonium
Amines and amides

Phosphorus, total

Hydrazine

Hydroxylamine

Coolingto 2 °Cto 5 °C

Acidity, alkalinity
Ammonium
Bromide and bromine compounds
Chlorophyll

lodides

Kjeldahl (nitrogen)
Conductivity

Nitrate

Nitrite

Odour
Orthophosphates
Phosphorus
Sulfates
Surfaetants, cationic
Dry residue

Total residue

Biological tests

Deep freezing, (— 20°C)

Chlorophyll

CoD

Biological tests, toxicity tests
Organic carbon

Permanganate index

Not suitable for biota if a dis-
tinction is to be made between li-
quid content and biota cell content

Dissolved gases
Microorganisms for identification

Changes can also occur in many
salutes requiring hamaogenization

after thawing.

Precipitation (and polymerization)
can occur making resolution diffi-
cult.

Conversely some polyacids
depolymerize. Suitability should be
evaluated before routine use.

15
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Table 3 4 Techniques generally suitable for the preservation of samples — Microbiological-anjalysis
Interpational
Maximum Standard
Parameter to T of contai Preservation Place of recommended Commeénts
be studied ype of container technique analysis preservation time (The pumbers
before analysis refer to
annex A)
Enumeration | | Sterile container Cooling to be- Laboratory | 8 h (drinking water, Fer-ehlorinated or ISO 6§22 113
of total bac- tween 2 °C and surface water, ground brominated water ISO 64161 "7
teria 5°C water and sludges) the sample should 18l
be collected in a I1SO 7899 (391
Total flask containing (be- | [40)
coliforms fore it is sterilized) | 1SO 8360 (45!
Thermotolerant sodium thiosulfate 1461
coliforms [in general 0,1 ml of | ISO 9808 51
a 10 % (m/m) sol- (52}
Faecal ution of Na,S,0; per
streptococci 125 ml of sample].
Salmonella For waters contain-
ing heavy metal
Shigella concentrations
greater than
etc.

0,01 mg/l, add to
the container (be-
fore it is sterilized)
0,3 ml of

15 % (m/m) NTA per
500 ml of sample.
(Also see 3.2.6)

16
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Table 4 — Techniques generally suitable for the preservation of samples — Biological analysis

The biological parameters to be determined are generally numerous and may sometimes vary from one biological
species to another. For this reason, it is impossible to draw up an exhaustive check-list of all the precautions that
should be taken to preserve samples for this type of analysis. The information in table 4 therefore only relates to
certain parameters generally studied for various animal or vegetable groups.

It should|be noted that before carrying out any detailed study, it is essential to choose the parametéis of interest.
Maximum
. recommended
Type of container . .
preservation time .
before analysis [nternational
P =Plastics (e.g. : (If a preservation period Standard
Parametgr to olyethylene Preservation Place of is not specified, it is Comments
be studjed poyethylene, technique analysis pecitied, The numbers
PTFE, PVC, generally unimportant. refer to
PET) The indication annex A)
G =Glass “1month” represents
BG =Borosilicate preservations without
glass particular difficdlty.)
Counting
and identifi-
cation
Benthic 130 7828 [31]
macro- 130 8265 [43]
invertebrgtes 130 9391 [54]
— large spm- | Por G Addition of Labpratory | 1 year Water in samples
ples 70 % (V/V) should first be
ethanol decanted to maxi-
mize the preserv-
Addition of ap- Laboratory | 1 year ative concentration.
propriate vol-
ume of
40 % W)
férmaldehyde
neutralized with
Sodium borate
to give a
2 % (V/V) to
5 % (V/V) sol-
ution
—small dam- | G Transfer to a Laboratory | Indefinitely Special methods are
ples (for gx- preservative required for
ample solution con- invertebrate groups
reference|col- sisting of that are distorted by
lections) 70 % (V/V) normal preservative
ethanol, treatment (for ex-
40 % (V/V) ample Platyhel-
formaldehyde minthes").

and glycerol (in
the proportions
100+2+1re-
spectively.

WARNING — Be-
ware of formalde-
hyde vapours —
Do not store large
numbers of sam-
ples in work areas.

17
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Maximum
Type of container recomm.ende_d
preservation time I R i
before analysis ntserna"jtno:a
P P =Plastics (e.g. . (If a preservation period tandar
arameter to olyethylene Presarvation Place of is not specified, it is Comments
be studied polyetnylene. technique analysis pecthied, (The numbers
PTFE, PVC, generally unimportant. refer to
PET) The indication annex A)
G =Glass "1 month” represents )
BG = Borosilicate preservations without
glass particular difficulty.)
Periphyton G Addition of 1 Laboratory | 1 year Store samples in the
of Lugol's sol-
ution to 100
parts by vol-
ume of sample.
(Lugol's sol-
ution is made
up of 20 g of
potassium
jodide and 10 g
of iodine per li-
tre, stored in a
dark glass bot-
tle.)
Phytoplankton| | G See Laboratory | 1 year Store samples in the
periphyton dark.
Zooplankton G Addition of Laboratory | 1 year Addition of more
40 % (V/V) Lugol's solution may
formaldehyde be necessary if
to give decolorization oc-
4 % (VV) curs.
formalin, or ad-
dition of
Lugol's solution
as for
periphyton
Fresh and
dry mass
Benthic PorG Cooling to be- Onsiteor | 24 h Do not freeze to
macro- tween 2 °C and | in the lab- - 20 °C.
invertebrates 5°C oratory
The analysis should
Macrophytes be carried out as
. soon as possible
Periphyton and not later than
Phytoplanktor 24h.
Zooplankton
Fish Qn site
Mass of ash
Benthic PorG Filtration and Laboratory | 2 weeks
macro- cooling to be-
invertebrates tween 2 °C and
5°C
Macrophytes
Periphyton
Phytoplankton

18
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Type of container

Maximum
recommended
preservation time

before analysis International
P =Plastics (e.g. . (If a preservation period Standard
Parameter to polyethylene Preservation Place of is not specified, it is Comments
i ' i i ' he numbers
be studied PTFE, PVC, technique analysis generally unimportant. (T ©
PET) The indication
“ " annex A)
G =Glass 1month” represents
BG =Borosilicate preservations without
glass particular difficulty.)
Toxicity PorG Cooling to be- Laboratory | 24 h The preservation
tests tween 2 °C and period will vary ac-
5°C cording to the
Freezing to Laboratory | 2 weeks method of analysis
— 20 °C to be used.

1) Schwoerbel, J. Methoden der Hydrobiologie. " Slisswasserbiologie”, 3rd edn., Fischer Verlag, Stuttgart, 1980:
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Table 5 — Techniques generally suitable for the preservation of samples — Radiochemical parameters

Type of container

Maximum
recommended
preservation time
before analysis

International
Standard

then rinsed with
ethanol, followed

active sodium
iodide per litre

Parameter P =Plastics (e.g. . (If a preservation period
to be polyethylene, Preserv.atuon Plat;e ?f is not specified, it is Comments (The numbers
studied PFRE—RVC: technique analysis gnnnmlly unimportant to
PET) The indication ahnbx A)
G =Glass “1 month” represents
BG =Borosilicate preservations without
glass particular difficulty.)
Alpha P 1. If it is de- Laboratory | As soon as possible Safety precautiofs ISO 9696 (58]
activity sired to deter- and shielding depend | ISO 9697 1571
mine the on the actiyity of the
Beta soluble and sample-
activity suspended ac- ) .
tivity sepa- WARNING — It is
(except v il éssential that
radio-iodine) rately, fiter i i i
immediately. radioactive dust is
not inhaled or left
2. Add on the body or
20mi £ 1 ml clothing.
of 50 % (V/V)
nitric acid per
litre of sample.
The pH-value
should be less
than 1.
3. Store ina
dark place at
2°Cto5°C.
Radio- P 1. Adjust the [aboratory As soon as possible Samples should not
iodine . pH-value to be acidic when the
Either the bottle 8,0 + 0,1 with iodide is added. (This
should be pre- sodium hydrox- is especially impor-
treated with solid | ide solytion: tant if a joint sample
nonradioactive is taken for alpha and
jodine at a mini- 2. Add beta activity meas-
mum-of 60 °C until | 079 + 0,01 g urement.)
completely coated, (}-of nonradio-

Do not use ammonia
to make alkaline.

by washing with of sample.
water until no
more.iodine is 3. Add 2 ml to
leached out, or 4ml of sodium
sodium iodide hypochlorite

| sHould be added [10 % (m/m)]
as a carrier. per litre of

sample, ensur-
ing an excess

of free chlorine.

20
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Type of container

Maximum
recommended
preservation time

separate sam-
ples.

2. Add quanti-
tatively to the
sample a
known amount
of solution con-
taining non-
radioactive
isotopes of in-
terest.

For samples
containing
metals, the sol-
ution is usually
acidified to a
pH-value of
less than 2; the
acid used
should.not pre-
cipitate or
volatilize the
elements of in-
terest. Special
requirements
are necessary
for radon iso-
topes (see the
separate entry).

3. Store in
tightly stop-

before analysis International
Parameter | P =Plastics (e.g. | o . . Place of | (If @ Preservation period Standard .
to I?e polyethylene, technique analysis is not speciﬁed, itis Comments (The numbers
studied PTFE, PVC, generally unimportant. refer to
PET) The indication annex A)
G =Glass "1 month” represents
BG =Borosilicate preservations without
glass particular difficulty.)
Gamma P 1. If sus- Laboratory Depends on the half-life | Safety precautions
activity pended matter of the radionuclides of | and shielding depend
TS presemntand TETEST. The SHoTteT on the activity of the
fFOf radon a separate the half-life the sooner | sample.
isotopes ahd measurement the sample needs to be
radio-ioding, of its activity is analysed. WARNING — It is
see the required, or the essential that
separate solids are not radioactive dust is
entry) readily dis- not inhaled‘or left
solved, filter on the body or
the sample and clothing.
treat as two

pered bottles in
the dark at
2°Cto5°C.
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