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Foreword

ISO (the Interhational Organization for Standardization) is a worldwide federation of

national stan

rds bodies (ISO member bodies). The work of preparing International

Standards is hormally carried out through 1SO technical committees. Each member
body interestad in a subject for which a technical committee has been established has

the right to
mental and nd

represented on that committee. International organizations, govern-
n-governmental, in liaison with 1SO, also take part in the work. :

Draft Internat|onal ‘Standards adopted by the technical committees are circulated to
the member bpdies for approval before their acceptance as International Standards by
the ISO Coungil. They are approved in accordance with 1SO procedures requiring<at
least 76 % approval by the member bodies voting.

international $tandard 1SO 7827 was prepared by Technical Committee ISOZTC 147,

Water quality.
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INTERNATIONAL STANDARD

1SO 7827-1984 (E)

Water quality — Evaluation in an aqueous medium of the
“ultimate’’ aerobic biodegradability of organic
compounds — Method by analysis of dlssolved organic

carbon (DOC)

1 Scgpe

This International Standard specifies a method for the evalu-
ation of {he “uitimate’’ biodegradability of organic compounds
at a given concentration by aerobic micro-organisms.

The condiitions described in this International Standard do not
necessar|ly always correspond to the optimal conditions allow-
ing the maximum value of biodegradation to occur.

2 Field of application

The method applies to organic compounds which are

— luble at the concentration used under the conditions
of thg test;

— ron-volatile, or having a negligible vapour pressure
under] the conditions of the test;

— not significantly adsorbable on glass;

— notinhibitory to the test micro-organism-at the concen-
tratiop chosen for the test. Inhibitory-effects can be deter-
mined as described in note 2 to 9.3; ‘or by using any other
methdd for determining the inhibitory effect on bacteria of a
subst@nce (see ISO 8192).

3 Reference

ISO 8192, Water guality — Test for inhibition of oxygen con-
sumption| of activated sludge."

.Determination of the biodegradation of org‘;i

4.2 suspendéd solids (of an activated si{idge) : The amount
of solids obtained by filtration ‘or centrifiging of a known
volume of sludge under specified conditions and drying at

about 100 °C.

5 Principle

aerobic\micro-organisms using a test
organic.compounds are the sole source of ¢

nic compounds by
edium (7.2). The
rbon and energy in

the medium. The concentration of the comppunds used is such

that the initial organic carbon content
normally between 10 and 40 mg/|.

bf the medium- is

If required, more than 40 mg/I may be used to 'give additional

information.

start of the test (day 0), after 28 days (long

r if necessary) and

Measurement of the dissolved organic ca{zon (DOC) at the

at least at three regular, intermediate
example 7, 14 and 21 days). Determination
removal of DOC at each of these intervals

biodegradability of the compounds used on
data.

6 Test environment
Incubation should take place in the dark or

an enclosure which is maintained at 20 to 2
free from toxic vapours.

4 Definitions

"For the purpose of this Internatlonal Standard, the following
definitions apply :

4.1 ultimate biodegradation: The level of degradation
achieved when the test compound is totally utilized by micro-
organisms resulting in the production of carbon dioxide, water,
mineral salts and new microbial cellular constituent (biomass).

1) At present at the stage of draft.

7 Reagents

me intervals {for
of the percentage
Evaluation of the
the basis of these

in diffused light in
5 °C and which is

During the analysus use only reagents of recognized analytical

grade.

7.1 Distilled or deionized water, containing less than

10 % of the initial DOC content introduced
to be tested.

by the compound
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7.2 Test medium

7.2.1 Composition

7.2.1.1 Solution a} |

Anhydrous potassium dihydrogenphosphate

NOTE — Solution f} can be replaced by the following solution of
growth factors (according to Schlegel).

Biotin 0,2mg
Nicotinic acid 2,0 mg
Thiamine - : ) : . 1,0-mg
p-Aminobenzoic acid ) 1,0 mg
Pyridoxamine . 5,0 mg
Pantothenic acid 1,0 mg
Folic acid v 5,0 mg
Cyanocobalamine - 20mg
Water (7.1) (quantity necessary to make up to) : 100.mi

(KHoPO,) 85 g
Anhydrous potassium monohydrogenphosphate
{K;HPOy) 21,75 g
Sodium m i
{NayHPQ,.2H,0) 334 g
Ammoniunp chioride {NH,Cl) 25 ¢
Water (7.1 (quantity necessary to make up to) 1 000 mi
The pH of thig solution should be 7,2.
7.2.1.2  Solution b}
Dissolve 22)56g of magnesium sulfate heptahydrate

(MgS0,.7H,Q) in 1 000 ml of the water (7.1).

7.2.1.3 Solution ¢}

Dissolve 27,5 g of anhydrous calcium chloride (CaCly) in
1:000 ml of the water (7.1). :

7.2.1.4 Solufion d)
Dissolve 0,25 (g of iron(lll) chloride hexahydrate (FeGlz,6H,0)

in 1000 mi of the water (7.1). This solution should be“freshly
prepared‘ just pefore use. -

7.2.1.5 So|utioh of micro-nutrients e)

7.2.2 Preparation

For 1 litre of test medium, add
— 10 ml of solution a)

- 1 ml of each of the solutions b) to f).

Adjust to 1 000 ml with the water (7.1},

8 Apparatus

Ordinary laboratory equipment and

8.1 Apparatus, of sufficient sensitivity for the /measurement
of dissolved organic carbon.

8.2 Centrifuge.
8.3 ' Stirring device, for aeration and mixing.
8.4 pH-meter.

8.5 Conical flasks, of appropriate capacity |{for example
250 ml). '

8.6 Device for filtration, with membrane filtjrs of suitable
lease organic

Manganesg sulfate tetrahydratétMnS0,4.4H,0) 39,9 mg porosity which absorb organic compounds or r
{or 30,23 mg of MnS0,.H,0) carbon to a minimum degree (see note 3 to 9.3)
Boric acid [H3BO3) 57.2 mg
Zinc sulfatg heptahydrate (ZnSQ0,. 7H,0} 42,8 mg The glassware shall be carefully cleaned and, in particular, free
Anhydrous ammonium’heptamolybdate from any trace of organic or toxic matter.
(NH4)gMo7024 34,7 mg
[or 36,8 mg of (NH4)6M07024.4H20]
Iron chelatg [C{oH15N,OgFe( I} Nal 100 mg 9 Procedure
Water (7.1} {quantity necessary to make up to) T 000 ml
NOTE — Iron chelate complex comprises an equivalent mixture of 9.1 Preparation of test solutions
FeCly and EDTA (C1oH1gN20Og). -
o an 107167278 Prepare the following solutions.
7.2.1.6 Solution of yeast extract f) 9.1.1 Solution of the test compound in the test medium (7.2)
, : ; to obtain an organic carbon concentration of between 10 and
Yeast extract 15 mg 40 mg/1 {or more}.
Water (7.1) {(quantity necessary to make up to) 100 mi

This solution should be prepared just before use. If the solution
has to be stored, it shall be sterilized by filtration using a sterile
filter assembly (8.6).

9.1.2 Solution of a known organic product (“reference” com-
pound), for example sodium acetate, sodium benzoate, aniline,
in the test medium (7.2) in order to obtain an organic carbon
concentration of 40 mg/I.



https://standardsiso.com/api/?name=910963d941864f73fab66f204e5a4781

9.1.3 Solution containing in the test medium (7.2) the same
concentrations of the test compounds and the reference com-
pound used as in 9.1.1.and 9.1.2,

9.2 Preparation of the inoculum

The inoculum can be prepared from the following soutrces or
from a mixture of these sources in order to obtain a sufficiently
varied and concentrated microbial flora for adequate bio-
degradative activity. This activity must be checked with the
solution of the reference compound {9.1.2).

ISO 7827-1984 (E)

— 1 flask (sterile) for checking a possible abiotic degrada-
tion or other non-biological removal (symbolized Fg) con-
taining at least 100 mt of solution 9.1.1 sterilized by filtration
or by addition of for example 0,1 mi of a concentrated solu-
tion of sodium hypochlorite, c{Cl}) = 4,28 mol/l, or 1 mi of
a 1 g/l mercury{ll} chloride {HgCly) solution (see note 1).

— If needed, one flask is used for checking the possible
inhibitory effect of the test compound {symbolized F)) (see
note 2).

Inoculate flasks Fy. Fg, Fcand, if included, flask F) with an ap- -

The confent of DOC in the inoculum should be less than 10 %
of the cgntent of DOC introduced by the test: compound.

9.2.1 Ipoculum from a secondary effluent

Take a spmple of a secondary effluent collected from a treat-
ment plgnt dealing with a predominantly domestic sewage.
Keep this sample under aerobic conditions and use on the day
of collection. : ‘
From this sample, prepare an inoculum as follows:

— dettle the sample of effluent for 1 h;

- ke a suitable portion of the supernatant to be used as
inoculum for tests carried out that day.

9.2.2 Ipoculum from activated sludge

Take a spmple of activated sludge from the aeration tank of-a
sewage orks treating predominantly domestic sewage:

Mix well| keep aerobic and use on the day of collection.
Just before use the concentration of suspended.solids is deter-
mined."{ necessary the sludge should_be'concentrated by

settling o that the volume of sludge added to obtain 30 mg/I
of dry matter is minimal [ <1 % (V/V)-of the test medium].

9.2.3 Inoculum from a surface water
Take a simple of an appropfiate surface water.

Take a stitable volime as inoculum. This inoculum, kept under
aerobic qonditions, shall be used on the day of preparation.

nrnnriafun.lume.uf.the.mmdum.l&.Z)_Lanerallv 0,1to 1T ml
of inoculum are sufficient for 100 ml of test solution.) Mix the

contents of the flasks.

During the test, maintain the flasks,on the Btirring device (8.3)
and at a temperature of 20 t0(25 °C.

In order to compensate for water losses by levaporation, check
before each sampling-the'volume of the nEdium in the flasks
and, if necessary, make up with water (1.1) to the volume
measured after the preceding sampling.

At the beginning of the test (day 0), at the end of the test
(28 daysor more} and at least at three intefmediate time inter-
vals {for.example 7, 14 and 21 days), take from flasks Fr, Fg,
Fc and, if included, also from F| a minimum volume for DOC
measurement. Filter these portions through a membrane filter
of about 0,2 um porosity or especially if the material adsorbs on
the membrane, centrifuge them at a spitable speed (for
example 40 000 m/s for 15 min).

At the end of the test, take a sample from figsk Fg and measure
the DOC concentration (see note 3).

Measure the DOC concentrations for each period and each
flask at least in duplicate.

If a constant level of degradation is attained! before the end of
the 28 day test period, consider that the.tept is finished.

When measurements of organic carbon have to be postponed,
keep the sample for DOC measurement at 4 °C in the dark and
in tightly stoppered glass flasks. The acceptable storage time is
normally 24 h. If it is not possible to carty out the analysis
within 24 h, freeze the samples at a temperature below
- 18 °C.

NOTES

1 By comparing the percentage elimination in figsks Fy and Fg, it can

If necesdary-the inoculum can be concentrated by filtration or
centrifué:tiu. -

9.3 Test

Set up a sufficient number of conical flasks (8.5) of a suitable
volume (for example 250 ml) in order to have

— atleast 2 test flasks (symbolized Fy) containing at least
100 ml of the test solution (9.1.1);

— 1 blank test flask (symbolized Fg) containing at least
100 ml of the test medium (7.2);

— 1 flask, if needed, for checking the activity of the in-
oculum (symbolized F¢) containing at least 100 mi of the
reference compound solution (9.1.2) ;

be determined whether or not the test compound is undergoing a
degradation process caused by physico-chemical mechanisms. Report
the result in the test report.

2 In order to check whether or not the test compound has an in-
hibiting effect, flask F), containing at least 100 ml of solution 9.1.3,
may be inciuded.

3 Check the degree of adsorption of the tested compound after filtra-
tion or centrifugation (for example by measuring the organic carbon in
the filtrate or supernatant).

The concentration measured in the tested solution at the beginning of
the test (day 0) should be used as the initial concentration in the final
calculation. : )

When dealing with mixtures, one should be aware that selective ad-
sorption of different components may occur.
5
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10 Calculation and expression of results

10.1 Calculation

Determine for each test flask the percentage elimination of
dissolved organic carbon D, using the equation

o - e
D, = 1——’-——9—’)100
Qo — Qg0

where

10.2.3 Degradation time ¢,

The degradation time /, is defined as the time from the end of

the lag time #; till the time that 90 % of the ma
degradation has been reached.

The degradation time shouid be noted in days.

11 Validity of the test

11.1 A test is valid if, in the test flasks ‘with

ximum level of

the same test

Qo is the average concentration of dissolved organic
carbon, af time 0, in each test flask Fr;

egy is the average concentration of dissolved organic
carbon, af time 0, in the blank test flask Fg;

.@, is thp average concentration of dissolved organic
carbon, af time ¢, in each test flask Fy;

og; is the averagé concentration of dissolved organic
carbon, at time ¢, in the blank test flask Fg.

Round percentage results down to the nearest whole humber.

10.2 Exp ssion of results

The percentpge elimination of DOC, D,, for each flask is
plotted versds time. .

One average|curve can be drawn if similar results in the parallel
test flasks.are obtained-(see clause 11). :

From this cufve, some parameters for the degradation may be
determined. |n particular, if sufficient data are available, the lag
time and the degradation time can be calculated as described
below (see the figure in the annex).

10.21 Lagftime f;

In most of the degradation curves a so-called iag time can be
observed. THis is defined as the time from inaculation until the
* degradation percéntage has increased to at least 10 % of the
starting DO( éontent.

concentration and inoculum, the difference, bg
treme degradation values found is less than.20

If it is not the case, the test should be repeated.

11.2  If in the test with one of the proposed |

tween the ex-
% .

teference com-

pounds, the percentage degradation after 14 d
80 % the test results are-invalid. The test s
repeated.

11.3
pound is notdegraded in the flask Fg (abiotic d

ys is less than
ies should be

If flask Epttoxicity test) was included and |f the test com-

radation), the

test material is assumed to be inhibitory if the degradation

percentagein flask F is Jess than 40 % in 7 da
In\this case, the test series should be repeated |
centrations of the test material.

12 Test report

The test report shall contain at least the followir]

a) a reference to this International Standar;

b} all necessaty information for the ident
test compound ;

b) all the data (for example in tabular form
the degradation curve {see 10.1 and 10.2);

S.

vith lower con-

g information:

jcation of the

) obtained and

d) the concentration of the test compound used and the

DOC content of this concentration;

e) the name of the reference compound
degradation percentage obtained with this d

f) the source, the characteristics and the
inoculum used ;

used and the
lompound ;

volume of the

" This lag time is often highly variable and poorly reproducible.

The lag time should be noted in days.

10.2.2 Maximum level of degradation

The maximum level of degradation is defined as the approxi-
mate level above which no further degradation takes place
during the test.”

gl the main characteristics of the DOC analyser used;

h) the incubation temperature of the test;

j) the percentage of degradation obtained in flask Fg

(monitoring the abiotic degradation);

k) the percentage of degradation after 28 days in flask F,

(toxicity test) if it was included;

m) the reasons in the event of rejection of the test (see

clause 11);

n} any alteration of the standard procedure or any other
circumstance that may have affected the results.
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