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Adopted:
OECD GUIDELINE FOR TESTING OF CHEMICALS 12 May 1981

"Hydrolysis as a Function of pH"

1. INTRODUCTORY INFORMATION

 Prerequisites

—  Water solubility
—  Suitableanalytical method

e Guidance information

—  Vapour pressure curve

e Qualifying statements

Pure and commercial grade substaceeddested with the ethoddescribed here, but
the potential effect of impiies onthe results should be osidered.

This Test Guideline applies only to water soluble comgsuThere is uncertainty in
extrapolating high temperature riégstio environmntally relevant teperatures asehange in
reaction nrechanism could occur.

e Standard docu ments

This Test Guideline is based oetimods given in the references listed in Section 4 and
on the Prelirmary Draft Gudance for Premaracture Notification EPA, August8, 1978.

2. METHOD

A. INTRODUCTION, PURPOSE, SCOHRE, RELEVANCE, APPLICAT ION
AND LIMIT S OF TEST

Thetesting of substances for hydrolysis is relevant totheir persistence. Hydrolysis is one
of the most common reactionswwlling abiotic degradatioand is therefore one of the main
degradation paths of substances in the environment.

A procedure to deterine hydrolysis rates is important alsoimdicating whether other
testing should be carried out on a parent compound @s diydrolysis products. It is the
degradation products that are crucial.

Users of this Test Guideline should consult the Preface,
in particular paragraphs 3, 4, 7 and 8.
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Hydrolysis behavioumeeds to be examined at pidlues norrally found in the
environment (pH 4-9%nd under moracidic conditions (pH 1-2) for physiological puses.

Surface-controlled reactionan sometimes predominate over bulk solution hydrolysis,
especially in the sodnvironnent. This mayesult in different degradation rates than would be

predicted from this Guidelinbased upomates in homogeneous solutions.

Definitions and units
Hydrdy sis refers to a reaction of éhenical RX with water, with the neixchange of

the group X with OH at theeaction centre:
1

RX + HOH - ROH + HX
Therate at which the concentration of R¥creases in this simplified process is given

by
rate = k [HO] [RX] second ordereaction
or = k [RX] first order reaction
depending on the rate determining step. Because the water is present in great epasss com
to the chencal, this type of reaction is wally described as pseudo-first mler reaction in
which the observed rate constant is given byréfetianship
kyw = k. [HyO] (2

and can beletermined from the expression

C

K
obs
CI
where t = time
and GG = concentrations of RX at timesabd t.
The wnits of this castant have the dimension(tifme)* andthe half life of the reaction
©)

(time for 50per cent of RX to react) is given by
T, - 0.693/k
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 Reference substances

—  Aspirin
— Diazinon

These substances need not be employaltiases when investigating a new substance.
They are provided primarily sthat calibration of the method may be performed from time to
time and to fier the chance to compare thiesults vinen anther method ispplied.

The results ofthe OECD/EEC-Labatory Intercomparisoesting areincluded in
Annex 2.

e Principle of the test method

In the environment, chemicals adly occur indilute solution, viich means thatater
is present in large excess, atttrefore, that the concentration of water remains essentially
constant during hydrolysis.grce, the kinetics of hydralis are generally pseudicst order
at fixed pHand terperature.

The hydrohsis reaction may be infitnced by acidic or basic specig§'HH") and OH
in which case it is referred to as specific acid or specific tatsdsis.

The cmcentration of the test substance is ddtexdhas a faction of time. The
logarithms of the concentrations are plotted against time and the slopeestittieg straight
line (assunmg first-order or pseuddirst order behaviour) gives the rate constant from the
formula.

Kops = - Slope . 2.303 (if lag is used).

When it is notpracticable to directly determine a rate constant fqradicular
temperature, it is uslly passible to estimate the constaéimtoughthe use of the Arrhenius
relatimship in which the logarithm of rate constants at othguetestures is plotted against the
reciprocal of the absolute temperature (K).



111

page 4 "Hydrolysis as a Function of pH"

* Quality criteria

Repeatability

Mabeyand Mill (2) report that measurements of hydrolysis rate constants on 13 classes
of organicstructures can be of highrecision, often with leghan 2 per cent standatdviation.
Therate constants for one ihd one teperature should be detén@d in duplicate with a
deviation of lesghan 2.5 per cent unless unustiatunstances (e.gnaltical difficulties)
prevent achieving thiand thernhe details of thesg@rcunstances should be reported. The
repeatability can be impved by an improved atrol ofthe sensitive parameters, in particular
pH and oxygen.

Sensitivity
Most hydrolysis reactions folloapparenfirst order reactionates and, therefore, half-
lives are independent of mzentration (ecation 3). This usually periits the application of
laboratory resultgletermined at - 10 M to environmental conditions (10° M) (2).
Specificity
Mabey and Mill (2) report severalexanples of good agreement betwerates of

hydrolysis measured in both panred natural waters for gariety of cherntals preiding both
pH and terperaturehad been easued.

B. DESCRIPTION OF THE TEST PROCEDWRE

The overall scheme is summarised in Figureb&jow.

« Preparations

Materials

Buffer solutions
The hydrohsis test should be performed at four different values:
(1) at pH 1.2 (if physiolgically impatant)
(2) at pH 4.0

(3) atpH 7.0
(4) at pH 9.0
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Figure 1 HYDROLYSIS SCHEME
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For this purpose, 0.05 M sterile buffer solutions shoujatégared using reagent grade
chenicals anddistilled, sterile water. Some useful buffer systamas presented iAnnex 1,
based upon thanalytical requirements for thehenical being tested. It should be noted that
the buffer systemaed mayinfluence therate of hydrolysisand wherghis is observed an
alternate buffer system should be emptbyvlabey and Mill recomrendthe use of borate or
acetate buffers instead of phosphate (2).

The pH of each bfer solution must behecked wth a calibrated pH meter at the
required temperature to a precision of at least 0.1.

Test solutions

The cherntal sibstance should be dissolvedistilled, sterile water with sterile buffer
mediumadded to it.

The cmcentrations should naixceed thdesser of 0.01 M or half theaturation
concentratin*, and the prest available form of the substance should be employedkiimgn
up the solutions. The use of mixed solventeé®mnended only in case of lonater soluble
substances the amount of solvent should be less than 1 peancihe solvent should not
interfere with the hydrolysis process.

Glassware

All glassware, which must be inert in the pi&hge studied, should tsterilised.
Stoppered voluetric flasks (no grease) should kedfor carrying ouhe hydrolysigeactions.
If the chenical or buffer system is volatile, or the test ideing conducted at elevated
temperatures, sealed or sepitlosed tubes are preferradd head space should be avoided.

Analytical method
The analyical method will bedetermined by the@ature ofthe substance being tested.
It must be sufficiently sensitive and specifiatiow deternination ofthe different species at
the test solution concentratioasd may wlil consist of some combination of:
—  pH electrodes

— UV-visible spectrophotaetry
—  conductivity

*  Test Guideline Water Solilly 105
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— gaschromatgraphy
— highpressure liquid chromajmaphy
— extratiorand formation ofderivative(sanddeternination by a suitablanalytical method.

e Test conditions

Temperature

For extraptation purpses, it is important to maintain the temperature of the
deterninations to at least + 0.1°C.

An appropriate constant temperaturath should be employed. If the hydrolytic
behaviour of the substance is unknown, a piedimtest at 50°C is required. Rasts beyond
this prelimnary stage data for temperatures in thege 0 - 40°C are sougfithey may be
obtained by measurement at two temperatures irrdhige or by extrapation fromthree
higher temperates. In any event, the deténations should be done at temperatures differing
from each other by at least 10°C.

Light and oxygen
All of the hydrohsis reactions should be carried aithig any suitable ethod to avoid
photolytic effects. All suitable measures should be taken to exclugerokg.g. by bubbling

nitrogen orargon for 5 minutes before preparation of the solution).

e Performance of the test

(1) Reliminary test A prelininary test should be performed on the substance at 50 + 0.1°C at
each of pH 4.0, 7.0 and 9.0.léfss than 10 per cent of theaction is bserved after 5 days

(ty> > 1 year), thechenical is considered hydrolytically stabdéed ncadditianal testing is
required. If the substance is known to be unstable at eneintalfy relevant teperatures, the
preliminarytestis not requiredhe analyical method must be sufficiently precesdsensitive

to detect a reduion of 10per cent in thénitial concentration.

(2) Hydrdy sisof unstableswbstancedf the substance is unstable as defined by the fmafiyn
test (abwe), thetest procedure is to be as follows:
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The bdfered test solutions of the substance should be thermostated at the selected
temperatures. To test finst-order behaviour, eagkaction solution should laemalysed in time
intervals which provide ainimum of six spaced data imés nornally between 20 per cent and
70 per cent of hydrolysis of that test chemical. The reaction shoeicbréned athree (4, 7,

9) pHs at each of the selected pematures with replication at one tbfem (the middle
temperature in thease of elevated tgrarature deterimations).

(3) HydrdysisatpH 1.2 The aboveest for a hydrolytically unstable compound shalkb
be carried out at pH 1.2 employing a single, physiologically significameterture (37°C).

3. DATA AND REPORTING

e Treatment of results

Confirmation of first ader kinetics:The data obtained should be plotted at,Jd@
versus t and theeaction rate awstant k, calcdated byregressiomnalysis or from the slope:

Kops = 2.303 . slope (5)

e |Interpretation of results

If the data do not fall on a straight line, the reaction is not fidetr oand the data must
be analysed by ethods beyonthe scope of this test principle.

e« Test report

Thetest report should include infoation on
— sample purity
— any results appropriate ttee procedure employing reference substances
— detailed test procedure indilug the terperature, ptand bifer for eachset of experiments
— detailedanalytical method sed for the tested substariogjuding detailed mthod of

extraction and resery data if an extraction method is used to separate the chemical from the
agueous phase
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— all concentration-timdata points foreactions Wwich were observed to originate a non-
linear log concentration-time plot

—  possibility of acid or basmatalysis

A sample reporting form is found #nnex 3.
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5. ANNEX

1. BUFFERMIX TURES (1)

A. CLARK AND LUBS

BUFFER MIXTURES OF CLARK AND LUBS*
0.2 N HC1 and 0.2 N KC1 at 20°

Composition PH
475 ml. HC1+25ml. KC1dil. ta00 ml . ......... ... ... ... 1.0
3225 ML HCL+25ml. KC1Ldil. td00O ml . . ....... ... .. . 1.2
2075 mL. HCL +25ml. KC1dil. tdO0O ml . . .......... ... ... . .. . ... ... 1.4
1315 mL. HC1 + 25 ml. KC1 dil. t@0O0O ml . .. .. ... .. ... . i 1.6

83 ML.HC1L+25ml. KCLdil.td0O ml . ........ ... ... ... . ... ... .... 1.8
53 mLHC1+25ml. KCLdil.td00O ml . ........ ... ... ... . ... ... .... 2.0
335 M. HCL +25 ml. KC1dil.tdO0O ml . ... ... ... . . 2.2

0.1 M potassiunbiphthalate + 0.1 N HC1 at 20°

46.70 ml. 0.1 N HC1 + 50 ml. biphthalate®@ ml . . .................... 2.2
39.60 ml. 0.1 N HC1 + 50 ml. biphthalate®@® ml . .. ................... 2.4
32.95 ml. 0.1 N HC1 + 50 ml. biphthalate®@® ml ... ................... 2.6
26.42 ml. 0.1 N HC1 + 50 ml. biphthalate®@0 ml . ..................... 2.8
20.32 ml. 0.1 N HC1 + 50 ml. biphthalate®@0 ml . ..................... 3.0
14.70 ml. 0.1 N HC1 + 50 ml. biphthalate®@0 ml . ..................... 3.2
9.90 ml. 0.1 N HC1 + 50 ml. biphthalate200 ml . .. ................... 3.4
5.97 ml. 0.1 N HC1 + 50 ml. biphthalate200 ml . .. ................... 3.6
2.63 ml. 0.1 N HC1 + 50 ml. biphthalate260 ml . . ... ................. 3.8

0.1 M potassiunbiphthalate + 0.1 N NaOH at 20°

0.40 ml. 0.1 N NaOH + 50 ml. biphthalate®® ml..................... 4.0
3.70 ml. 0.1 N NaOH + 50 ml. piphthalate®@® ml..................... 4.2
7.50 ml. 0.1 N NaOH + 50 ml. biphthalate®@ ml .................... 4.4
12.15 ml. 0.1 N NaOH + 50 ml. biphthalate@ ml..................... 4.6
17.70 ml. 0.1 N NaOH + 50 ml. biphthalate@ ml..................... 4.8

* The pH values reported indse tables have been calted from the potental measurements using Sorensen's
standard equations909). The correspnding pH values are 0.04 unit higher than the &bdlvalues.
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mposition pH
0.1 M potassiunbiphthalate + 0.1 NaOH at 20°
. 0.1 N NaOH + 50 ml. biphthalate@ ml..................... 5.0
. 0.1 N NaOH + 50 ml. biphthalate@ ml..................... 5.2
. 0.1 N NaOH + 50 ml. biphthalate@ ml..................... 54
. 0.1 N NaOH + 50 ml. biphthalate@ ml..................... 5.6
. 0.1 N NaOH + 50 ml. biphthalate@ ml..................... 5.8
. 0.1 N NaOH + 50 ml. biphthalate@ ml..................... 6.0
0.1 M monopotassium phphate + 0.1 N NaOH at 20°
. 0.1 N NaOH + 50 ml. phosphate to 100ml . .. ................ 6.0
. 0.1 N NaOH + 50 ml. phosphate to 100ml . .. ................ 6.2
. 0.1 N NaOH + 50 ml. phosphate to100ml................... 6.4
. 0.1 N NaOH + 50 ml. phosphate to100ml................... 6.6
. 0.1 N NaOH + 50 ml. phosphate to100ml................... 6.8
. 0.1 N NaOH + 50 ml. phosphate to100ml................... 7.0
. 0.1 N NaOH + 50 ml. phosphate to100ml................... 7.2
. 0.1 N NaOH + 50 ml. phosphate to100ml................... 7.4
. 0.1 N NaOH + 50 ml. phosphate to100ml................... 7.6
. 0.1 N NaOH + 50 ml. phosphate to100ml................... 7.8
. 0.1 N NaOH + 50 ml phosphate to 100.ml. . . .. ............... 8.0
0.1 M HBO, in 0.1 M KC1 + 0.1 N NaOH at 20°

. 0.1 NNaOH + 50 ml. boricacid1@0 ml ..................... 7.8
. 0.1 NNaOH + 50 ml. boricacid1@0 ml ..................... 8.0
.0.1 NNaOH + 50 ml. boricacid1@0 ml ..................... 8.2
.0.1 NNaOH + 50 ml. boricacid1@0 ml ..................... 8.4
. 0.1 N NaOH + 50 ml. boric acid160 ml . .................... 8.6
. 0.1 N NaOH + 50 ml. boric acid160 ml . .................... 8.8
. 0.1 N NaOH + 50 ml. boric acid160 ml . .................... 9.0
. 0.1 N NaOH + 50 ml. boric acid160 ml . .................... 9.2
. 0.1 N NaOH + 50 ml. boric acid160 ml . .................... 9.4
. 0.1 N NaOH + 50 ml. boric acid160 ml ..................... 9.6
. 0.1 N NaOH + 50 ml. boric acid160 ml . .................... 9.8

. 0.1 N NaOH + 50 ml.

boricacid®0 ml .................... 10.0
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B. KOLTHOFF AND VLEESCHHOUWER

CITRATE BUFFERS OF KOLTHOFF AND VLEESCHHOUWER

0.1 M monopotassium citratend 0.1 N HC1 at 18°
(Add tiny crystal of thymol or a few milligrams of mercury poevent growth of molds)

Composition pH
497 m.O1INHCL+50ml.citratef®O ml ......................... 2.2
434 m.O1INHCL+50ml.citratef®O ml ......................... 2.4
36.8 M.O1INHCL+50ml.citrate @O ml . ........................ 2.6
302 M.OINHCL+50ml.citrate @O ml . ........................ 2.8
236 M.O1INHCL+50mlcitrate®0 ml ...................... ... 3.0
172 ml. O.INHC1L+50ml citrate i®@O ml .. ....................... 3.2
107 ml. O.INHC1+50ml citrate i®@O ml .. ....................... 3.4
42 mL.OINHCL+50ml.citratet®O ml ......................... 3.6

0.1 M monopotassium citratnd 0.1 N NaOH at 18°
(Add tiny crystal of thymol or a few milligrams of mercuric iodide to prevent growth of molds)

20 M.OINNaOH+50ml. citrate i®0O ml . . ...................... 3.8

9.0 m.O1INNaOH+50ml. citrate IO ml . .. ..................... 4.0
16.3 m. 0.1 NNaOH+50ml. citrate @0 ml . . . ..................... 4.2
23.7 M.0O1INNaOH+50ml. citrate @O ml . .. ..................... 4.4
315 m.O1INNaOH+50ml. citratei®0 ml . ... .................... 4.6
39.2 m.O1INNaOH+50ml. citratei®0O ml . ....................... 4.8
46.7 ml.O.INNaOH+50ml. citratei®0O ml . ....................... 5.0
542 m.0O1INNaOH+50ml. citrate @O ml .. ...................... 5.2
61.0 Mm.O0O.INNaOH+50ml. citrate i @O ml . .. ..................... 54
68.0 M.O0O.INNaOH+50ml. citrate @O ml . .. ..................... 5.6
744 ml.0.INNaOH+50ml. citrate @O ml .. ...................... 5.8

812 m.O1NNaOH+50ml. citrate1®0O ml . ....................... 6.0
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C. SORENEN
BORATE MIXTURES OF SORENSEN
0.05 M borax + 0.1 N HC1
Composition Sdrensen Walbum, pH at
18°
ml. Borax ml. HCl 10° 40° 70°
5.25 4.75 7.62 7.64 7.55 7.47
5.50 4.50 7.94 7.98 7.86 7.76
5.75 4.25 8.14 8.17 8.06 7.95
6.00 4.00 8.29 8.32 8.19 8.08
6.50 3.50 8.51 8.54 8.40 8.28
7.00 3.00 8.08 8.72 8.56 8.40
7.50 2.50 8.80 8.84 8.67 8.50
8.00 2.00 8.91 8.96 8.77 8.59
8.50 1.50 9.01 9.06 8.86 8.67
9.00 1.00 9.09 9.14 8.94 8.74
9.50 0.50 9.17 9.22 9.01 8.80
10.C 0.00 9.24 9.30 9.08 8.86
0.05 M borax + 0.1 N NaOH
10.0 0.0 9.24 9.30 9.08 8.86
9.0 1.0 9.36 9.42 9.18 8.94
8.0 2.0 9.50 9.57 9.30 9.02
7.0 3.0 9.68 9.76 9.44 9.12
6.0 4.0 9.97 10.06 9.67 9.28
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2. RATE CONSTANTS AND HALF-LIVES OF SOME SELECTED

CHEMICALS

A. REPORTED LITERATURE VALUES ON ASPIRIN AND DIAZ INON

The following literature valuehave beemeported:

Diazinon (0, O-odiethyl-0- (6-methyl-2sopropyl-4-pyrinidinyl phosphrdhioate) from

H.M. Gomma, |.H. Sifiet, S.D. Faust, Residue Revie@8, 171 (1969):

10.43 | 0.061 (310)| 0.13 (150) | 0.41 (48) 15 (12) | K [10° sed (t,, [h])

9.0 0.0059 (3300) K [10° sed] (t,, [h])

pH |7.4 0.00043 (4400 K [10° sed] (ty, [N])

5.0 0.026 (740) K [10° sed] (t,, [h])

3.1 |0.75(260) |1.6 (120) 6.6 (29) |25 (7.8) | K [10° sed] (ty, [h])
10°C 20°C 40°C 60°C Temperature

Aspirin (2-acetylsaliclic acid) fromL.J. Edwards, Trans.afaday Soc. 723-735 (1950)

0.065 (300) 0.15 (130) 0.13 (150) 0.37 (52) 16 (1.2)

K [10°sec] (tyo[h])

pH [ 3.5

5.0

7.4

9.5

11.3

at 17°C
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B. RESULTS OF OECD-EECLABORATORY INTERCOMRARISON

TESTING PROGRAMME, PART 2 (4)

—  Aspirin
— Diazinon

In some cases the results presented here have a variability which exceeds what is called
for in the Test Guideline. This mgarticdarly bethe result of the use of different buffers in
the test systemandthe influence of oxygen.

The Expert Group presents thessults howver, as they have beebtained using the
Test Guidelines in the OECD/EE@tércomparisormesting Programme,at 1. The first
Guideline as presented here bagn mdified in the light of theseesults.

Sunmary Reslts of "Hydrdy sis asa function of pH"

Reaction Rate Constantin 1®. 1/s

Substance Aspirin
pH-value |temperaturemeanvalue| standard | coefficient range n° of
in °C deviation | of variation results
(%)
1.2 35-40 1.013 1.278 126.2 0.109t0 1.916 2
3.0 20 0.080 0.056 70.3 0.040t0 0.119 2
40 0.556 0.112 20.1 0.477t0 0.635 2
60 - - - - -
7.0 20 0.205 0.033 15.9 0.182t0 0.228 2
40 1.339 0.004 0.3 1.336t01.341 2
60 - - - - -
9.0 20 0.309 0.160 51.7 0.196 t0 0.442 2
40 0.953 0.006 0.6 0.949t0 0.957 2
60 - - - - -
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Sunmary Reslts of "Hydrdy sis as a Function of pH"

Half Life Time in Hours (t;),)

Substance Aspirin
pH-value| temperaturé meanvalue| standard | coefficient range n° of
in °C deviation | of variation results
(%)
1.2 35-40 93.71 118.3 126 10.05 to 2
177.36
3.0 20 319.7 2225 70 162.3 to 477.0 2
40 35.4 7.1 20 30.3t040.4| 2 (1lab)
60 - - - - -
7.0 20 95.1 15.1 20 84.4 to 105.8 2
40 14.4 0.0 - 14.4to 14.4| 2 (1 lab)
60 - - - - -
9.0 20 72.1 37.3 50 45.7 t0 98.5 2
40 20.2 0.1 0.0 20.1t0 20.3| 2 (1 lab)
60 - - - - -
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Sunmary Reslts of "Hydrdy sis asa Function of pH"

Reactio Rate Constantin 1(.1/s

Substance Diazinon
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pH-value| temperature] mean standard | coefficient range n° of results
in °C value deviation | of variation
(%)
12 35-40 30.36 8.10 270 21.40 to 38.46 4
30 20 2.866 0.825 28.8 1.675 to 3.841 7
40 9.038 2447 271 5.708 to 14.165 | 11 (10 labs)
50 5.77 4.27 74.0 0.86 to 8.58 3 (2 labs)
60 36.085 11.088 30.7 25535 to 51.449 6
70 20 0.933 1.796 1924 0.005 to 3.626 4
40 0.231 0.294 127.3 0.042 to 0.895 8
50 0.200 0.023 11.3 0.184 to 0.216 2
60 1.638 3.154 192.6 0.303 to 9.413 8 (7 labs)
9.0 20 1.103 2113 191.6 0.007 to 4.271 4
40 2.568 6.900 268.7 0.064 to 20.955 9
50 0.292 0.034 11.6 0.268 to 0.316 2
60 2.801 4125 147.3 0.241 to 12.604 | 8 (7 labs)

Summary Reslts of "Hydrdy sis asa Function of pH'
Half Life Time in Hours (t,,)

Substance Diazinon

pH-value| temperature] mean standard | coefficient range n° of results
in °C value deviation | of variation
(%)
12 35-40 0.672 0.187 279 0.501 to 0.900 4
30 20 7.27 2.40 33 5.0to 115 7
40 2.25 0.57 25 14t033 11 (10 labs)
50 9.00 11.53 128 2.24t02231 3 (2 labs)
60 0.57 0.17 29 0.37 to 0.75 6
70 20 1707.75 | 1875.18 110 5.3 to 3660.9 4
40 215.16 166.12 77 215 to 460.7 8
50 97.07 10.97 11 89.31 to 104.83 2
60 38.63 20.98 54 20 to 635 8 (7 labs)
9.0 20 1150.75 | 1335.58 116 4.5 to 2840.5
40 124.38 102.45 82 0.9 to 298.7 9
50 66.40 7.74 12 60.92 to 71.87 2
60 25.13 25.67 102 15to0 79.8 8 (7 labs)
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C. FURTHER REQULTS OF OECD-EECLABORAT ORY
INTERCOMFRARISON TESTING PROGRAMME (4)

Three other compouls were similarlyested in this pgramme andhe results are
presentedelow
— Atrazine
— Diethyl-hexyphthalate
—  Ethylacetate

Summary Resilts of "Hydrdy sis asa Function of pH"
Reactim Rate Constantin 1®. 1/s
Substance Atrazine

pH-value | temperature| mean standard | coefficient of range n° of results
in °C value deviation | variation (%)

12 35-40 0.546 0.416 76.3 0.076 to 0.948 4

3.0 20 0.014 0.008 56.8 0.005 to 0.020 3
40 0.140 0.082 58.4 0.028 to 0.222 6
60 0.808 0.397 49.1 0.282 to 1.283 5

70 20 - - - - 2
40 0.009 0.011 1248 0.001 to 0.016 2
60 - - - - -

9.0 20 0.013 0.016 130.1 0.001 to 0.024 -
40 0.008 0.010 123.7 0.001 to 0.015 2
60 - - - -

Reactim Rate Constantin 1. 1/s

Summary Resilts of "Hydrdy sis asa Function of pH'
Half Life Time in Hours (t,,)

Substance Atrazine

pH-value | temperature| mean standard | coefficient of range n° of
in °C value deviation | variation (%) results

1.2 35-40 54.76 44 .36 81.0 20.3 to 115.35 4

3.0 20 1867.88| 1446.58 77.0 980.7 to 3537.14 3
40 240.50 239.61 99.6 111.71 to 696.79 6
60 3142 2151 69.0 15.0 to 68.3 5

7.0 20 - - - - 2
40 9000.15| 11033.77 123.0 1198.1 to 16802.2 2
60 - - - - -

9.0 20 17921.05| 24188.21 135.0 817.4 to 35024.7 2
40 8005.35| 9539.51 119.0 1259.9 to 14750.8 2
60 - - - -
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Summary Resluts of "Hydrdy sis asa Function of pH"
Reactim Rate Constantin 1¢. 1/s
Substance DOP
pH-value| temperaturel mean standard | coefficient of range n° of
in °C value deviation | variation (%) results
12 35-40 - - - - -
3.0 20 0.048 0.051 107.8 0.009 to 0.106 3
40 0.166 0.202 121.8 0.023 to 0.309 2
60 0.084 0.022 26.3 0.068 to 0.099 2
70 20 0.073 0.064 88.8 0.027 to 0.118 2
40 (1.627) - - - 1
60 (0.092) - - - 1
9.0 20 0.040 0.047 116.7 0.007 to 0.073 2
40 (0.126) - - - 1
60 - - - - -
Summary Resuts of "Hydrdy sis asa Function of pH"
Half Life Time in Hours (t,,)
Substance DOP
pH-value| temperaturel mean standard | coefficient of range n° of
in °C value deviation | variation (%) results
12 35-40 - - - - -
3.0 20 990.20 996.32 101 182.4 to 21035 3
40 452.56 551.98 122 62.25 to 842.86 2
60 239.33 63.75 27 194.25 to 28441 2
7.0 20 440.30 391.35 89 163.57 to 717.02 2
40 (11.83) - - - 1
60 (208.19) - - - 1
9.0 20 1606.74 | 1898.79 118 265.51 to 2947.97 2
40 (152.53) - - - 1
60 - - - - -
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Sunmary Reslts of "Hydrdy sis as a Function of pH"

Reactim Rate Constantin 105.1/s

Suwbstance Ethylacetate
pH-value | temperature| mean standard | coefficient of range n° of
in °C value deviation | variation (%) results
1.2 35-40 - - - - 1
30 20 (0.0012) - - - 1
40 (0.012) - - - 1
60 (0.355) - - - 1
70 20 (0.003) - - - 1
40 (0.008) - - - 1
60 (0.137) - - - 1
9.0 20 (0.063) - - - 1
40 (0.153) - - - 1
60 (1.547) - - - 1
Summary Resluts of "Hydrdy sis asa Function of pH'
Half Life Time in Hours (t,,)
Suwbstance Ethylacetate
pH-value | temperature| mean standard | coefficient of range n° of
in °C value deviation | variation (%) results
12 35-40 - - - - -
3.0 20 (1656) - - - 1
40 (1612.85) - - - 1
60 (54.30) - - - 1
7.0 20 (7553.1) - - - 1
40 (2511.81) - - - 1
60 (140.38) - - - 1
9.0 20 (305.55) - - - 1
40 (125.71) - - - 1
60 (12.44) - - - 1
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3. SUGGESTED FORM TO REPORT DATA

Labaatory:
Test substance:
Date:

Test Protocol

A. PRELIMINARY TEST

O vyes O no

buffer systems used:

pH 4.0 7.0
approx.saturation
concentration
[mole/1]
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C, [mole/1]
(start caoc.)

C; [mole/1]
(final canc. after
t days; t.x=5

t

S

. 100%

[

at 50 = 0.1°C
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B. DETERMINATION

e Test substance

Separate runs at pH 4.0, pH 7.0, and pH gteathosen teperature(s) h replication
at one d these(the middle temperature in the case of ddteation atelevated temperatures).

pH 4.0

t[ ] 0
C.[mole/1]

log G

pH 7.0

t[ ] O
C.[mole/1]

log G
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pH 9.0
buffer solution used: . . . .. ...
eMPEratUN: . . . o o o
approximatesaturation concentration:. . . . ... ... . ...
t[ ] 0O

C.[mole/1]

log G

e Hydrolysis at pH 1-2

t ] 0

C.[mole/1]

log G

e Final data

pH | temperature start reaction rate
in °C concentration | constant k. in
C, in mole/I I/s x 10

half life t,,
in h

coefficient of
correlation f
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C. REFORT ON TEST METHOD

e Detailed description of the experimental
conditions, e.qg.

— for maintaining sterility

— to avoid photolytic effects
— to exclude oxygen

— to prepare the test solution

(Please use another sheet of paper.)

e Analytical combinations used

pH electrodes

UV-visible spectrophotoatry

conductivity

gaschromatgraphy

high pressure liquid chromagaphy

extractionand formation of derivative(s

e Details of the analytical performance

e« Do vou ascertain the accuracy of this result
in any additional way ?

Particular incidents:

Comments:



