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Statement of Compliance

The study described in this report was conducted in compliance with the OECD Principles of

'‘Good Laboratory Practice' Standards. No foreseen circumstances were observed which

might have affected the validity of the data or the quality and integrity of the study.

Study director:
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(Date, F. Flach)
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Quality Assurance Statement of Compliance

The Quality Assurance Unit (QAU) hereby declares that the study was inspected on the
following dates and the findings of each audit were reported to the study director and the
management.

The results reported in this study were checked on the basis of our current QAU-SOPs. This

statement confirms that the final report reflects the raw data.

Date of Quality Date of report to the Date of report to the
Inspection study director: facility management:

~acilifyiaacsd December 22™, 2011 | December 22™, 2011 | January 18", 2012
Inspection
SilidyibEEed March 15", 2012 March 19", 2012 March 19" 2012
inspection
Inspection of study . Anrd T rd
olan and draft report April 23", 2012 April 23", 2012 May 3", 2012
ngpectiorforainal May 3%, 2012 May 3", 2012 May 3", 2012

report

Quality assurance: 5 S 4L (([/M ///

(Date, Ismene Jager)
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Summary

Test:

Sponsor:

Test item:
Chemical name:
Lot No. of test item:
Purity:

Organic Carbon:
Density:

Application of test item:

Inoculum:

Study initial date:

Experimental starting
date, 1% test:

Experimental starting
date, 2™ test:

Biodegradability, CO-evolution test according to OECD 301 B
(July 1992)

Sasol Germany GmbH

Paul-Baumann-Str. 1

D-45764 Marl

NACOL 22-98

1-docosanol (information from the sponsor)

03941/MA (information from the sponsor)

99.1% (information from the sponsor)

80.5% (measured by ASG Analytik)

Approx. 0.8 g/cm? at 80°C (information from the sponsor)

A stock solution of 10.355 g/L in trichlormethane was prepared
Activated sludge, municipal wastewater treatment plant
Breisgauer Bucht, 30 mg dry solids per litre

January 23", 2012

January 24", 2012

March 15", 2012

End of degradation phase: April 12", 2012 (28 d)

Last measurement:

Study completion date:

April 13", 2012 (second absorber)
May 3", 2012 (date of final report)

Test duration: 29d
Temperature: 21 -22°C
Results: The degradation of the test item was 87.5% within 28 days (after

acidification). The test item reached the criterion for ready
biodegradability (60% ThCO, and 10 d-window).
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1 Descriptions of test system, test item and reference item

1.1 Descriptive title

Biodegradability, CO,-evolution test according to OECD 301 B (July 1992)

1.2 Description of the test item

Name: NACOL 22-98

Chemical name: 1-docosanol (information from the sponsor)
EG-No.: 211-546-6 (information from the sponsor)
CAS-No.: 661-19-8 (information from the sponsor)
Lot No. of testitem:  03941/MA (information from the sponsor)
Hydrotox No.: 11/4206

Origin: Sasol Germany GmbH

Certificate of analysis: available from January 09", 2011

1.3 Characterisation of the test item

Purity: 99.1% (information from the sponsor)

Appearance: White solid (information from the sponsor)

Solubility in water: <0.1 mg/L (information from the sponsor)

Volatility: Vapour pressure <0.1 Pa (38°C) (information from the sponsor)
TOC-content: 80.5% (measured by ASG Analytik)

Density: Approx. 0.8 g/cm? at 80°C (information from the sponsor)
Stability: Stable under recommended storage conditions

Storage-conditions:  Storage temperature 5 — 30°C, protection from moisture and sunlight
(information from the sponsor)
Durability: January 2015 (information from the sponsor)

Safety directions: This substance is not classified as dangerous

1.4 Date of receipt of the test item

December 20", 2011

Storage at room temperature

Hydrotox GmbH, Labor fiir ()kotoxikologie und Gewasserschutz, Bétzinger Str. 29, 79111 Freiburg, Deutschland
Tel.: 0049-(0)761-4 55 12-0,  Fax: 0049-(0)761-4 55 12-34, e-mail:info@hydrotox.de, www.hydrotox.de
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1.5 Test of identity of the test item

The identity was confirmed visually. The test item is a white solid (pellets). The designation

on the flask of the test item was confirmed.

1.6 Reference item

Benzoic acid, sodium salt (=Sodium benzoate)
Roth, Lot: 14895425

Sum formula: C;H50,Na

Molecular weight: 144.1 g/mol
Storage-conditions: room temperature

Durability: 30.11.2013

Solubility in water: soluble

C-content: 0.583 mg/mg (calculation by Hydrotox)
ThCO2: 2.137 mg/mg (calculation by Hydrotox)

1.7 Solvent

Trichlormethane (= chloroform)

Roth, Lot: 461174259

Sum formula: CHCI,

Molecular weight: 119.38 g/mol
Purity: =2 99%

Storage conditions: room temperature
Durability: 18.01.2019

2 Specification of the sponsor and the test facility

2.1 Name and address of the sponsor

Sasol Germany GmbH
Dr. Birte DreeB3en
Paul-Baumann-Str. 1
D-45764 Marl

Hydrotox GmbH, Labor fiir Okotoxikologie und Gewdsserschutz, Bétzinger Str. 29, 79111 Freiburg, Deutschland
Tel.: 0049-(0)761-4 55 12-0, Fax: 0049-(0)761-4 55 12-34, e-mail:info@hydrotox.de, www.hydrotox.de
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2.2 Name and address of the test facility and the test site

Hydrotox GmbH
Bétzingerstr. 29
D-79111 Freiburg

2.3 Name and address of the study director

Felicitas Flach
Hydrotox GmbH
Botzingerstr. 29
D-79111 Freiburg

2.4 Name and address of technical assistance

Petra HOnicke-Brugger
Hydrotox GmbH
Botzingerstr. 29
D-79111 Freiburg

2.5 Name and address of cooperating laboratories
ASG Analytik-Service GmbH

Trentiner Ring 30

D-86356 Neuséass

(Accreditation DIN EN ISO/ IEC 17025:2005)

3 Dates

Date of receipt: December 20™, 2011

Study initial date: January 23, 2012

Experimental starting date: January 24™, 2012

Sampling of activated sludge inoculum: March 14", 2012
Start of incubation of the test item: March 15", 2012

Hydrotox GmbH, Labor fiir Okotoxikologie und Gewasserschutz, Bétzinger Str. 29, 79111 Freiburg, Deutschland
Tel.: 0049-(0)761-4 55 12-0, Fax: 0049-(0)761-4 55 12-34, e-mail:info@hydrotox.de, www.hydrotox.de
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Sampling for IC-measurement: March 15M 2012: March 19", 2012; March 22" 2012: March
26", 2012; March 29", 2012; April 5™, 2012; April 12", 2012 and April 13™, 2012 (day 0, 4, 7,
11, 14, 21, 28 and second absorber)

Experimental completion date: April 13", 2012

4 Materials and Methods

4.1 Materials

All sources Germany if not stated otherwise

» Compressor NO10.AN 18, KNF Neuberger, Freiburg

» 1000 mL gas wash bottles with Teflon-sealing, Thoma, Freiburg

» Magnetic stirrer, ‘MONO direct’ with stir bars 2 cm, H+P Labortechnik AG, OberschleiBheim

» Row of air-tubes (air distributor) with two input and 22 output channels, Thoma, Freiburg

» Perforated plugs with PE-tubes (2.8/2.0 mm), Thoma, Freiburg

» 2000 mL gas wash flasks with GL14 hole-caps and frit pipes (reactors), Geratebau Ochs,
Bovenden-Lenglern

» Two 250 mL gas wash bottles connected in series with GL14 hole caps for each channel
and frit pipes (CO.-absorber flask), Geratebau Ochs, Bovenden-Lenglern

~ Total carbon analyser TOC-5050A with autosampler AS|I 5000A, Shimadzu Deutschland,
Duisburg

» Sealing Parafilm ,M“, Pechiney Plastic Packaging, Chicago, USA

Analytical balance BP 221S, Sartorius AG Géttingen

Precision balance LP 6200S, Sartorius AG Géttingen

Thermometer with min/max-display

A 0

Y

Adjustable micropipettes 5 mL, 1 mL, Eppendorf, Wesseling/Berzdorf

‘/’

Syringe for sampling, Braun Injekt 5 mL, 2 mL, Melsungen
Needle for sampling, Sterican Braun 21 G, Melsungen

\74

» Drying oven (105°C), Memmert, Schwabach

4.2 Method

The CO.-evolution test determines the ready biodegradability of test items according to the

Modified Sturm test. A solution or suspension of the test item in a mineral medium,

Hydrotox GmbH, Labor fiir Okotoxikologie und Gewasserschutz, Bétzinger Str. 29, 79111 Freiburg, Deutschland
Tel.: 0049-(0)761-4 55 12-0, Fax: 0049-(0)761-4 55 12-34, e-mail:info@hydrotox.de, www.hydrotox.de
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corresponding to 10-20 mg TOC/L, is inoculated with activated sludge (30 mg d.s./L). The
test vessels are aerated by the passage of carbon dioxide-free air and are incubated under
aerobic conditions in diffuse light for 28 days. Degradation is followed by determining the
carbon dioxide produced and absorbed to sodium hydroxide via IC-measurement (IC=
inorganic carbon). The amount of carbon dioxide produced from the test item less the
amount derived from the blank inoculum is expressed as a percentage of ThCO, (theoretical
amount of CO,). The pass level for ready biodegradability is 60% of ThCO, and must be
reached within a 10-d window. The 10-d window begins when the degree of biodegradation
reaches 10%. The test method is suitable for water soluble and non-soluble test items which
are non-volatile and not toxic under the test conditions.

The test was performed without (1% test) and with solvent control (2™ test).

4.3 Stock solutions

4.3.1 Mineral medium

A: Potassium dihydrogenphosphate KH.PO, 8.50¢
Dipotassium hydrogenphosphate KoHPO, 21.75g
Disodium hydrogenphosphate dihydrate =~ Na,HPO,*2 H,0 33.40g
Ammonium chloride NH,CI 0.50¢

are dissolved in demineralised water and made up to 1 litre.

B: Calcium chloride dihydrate CaCl,* 2H,0 36.4¢g
is dissolved in demineralised water and made up to 1 litre.

C: Magnesium sulfate heptahydrate MgSO, * 7H,0 225¢g
is dissolved in demineralised water and made up to 1 litre.

D: Iron (IIl) chloride hexahydrate FeCl; * 6H,0 0.25¢
is dissolved in demineralised water, stabilised with one drop of concentrated HCI and
made up to 1 litre.

For preparation of the mineral medium 10 mL of solution (A) is mixed with 800 mL
demineralised water, 1 mL each of solutions (B), (C) and (D) are added and the volume is
made up to 1 litre.

Hydrotox GmbH, Labor fiir Okotoxikologie und Gewasserschutz, Bétzinger Str. 29, 79111 Freiburg, Deutschland
Tel.: 0049-(0)761-4 55 12-0,  Fax: 0049-(0)761-4 55 12-34, e-mail:info@hydrotox.de, www.hydrotox.de
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4.4 CO;-absorption medium

44.15 g NaOH was dissolved in 5.5 L deionised water in closed recipients (0.2 M NaOH).
The inorganic carbon concentration of the 0.2 M NaOH was determined.

4.5 Testitem

Due to the low water solubility of the test item the stock solution was prepared with
trichlormethane. A stock solution of 10.355 g/L was prepared by dissolving 207.1 mg of the
test item in 20 mL trichlormethane. 3.6 mL of the stock solution were added into the test
vessels and the solvent was evaporated to dryness under the fume hood by slewing the

vessels. This corresponds to a test concentration of 20 mg/L organic carbon.

4.6 Reference substance

A stock solution of 10 g/L sodium benzoate in water was prepared. 5.15 mL of this stock
solution were added into the reference vessels corresponding to a concentration of 20 mg/L

organic carbon.

4.7 Solvent control

The solvent control was prepared in the same way as the test vessels.
Therefore 3.7 mL of the solvent trichlormethane was added into the solvent control vessel.

The vessel was slewed under the fume hood until the solvent had evaporated completely.

4.8 Inoculum

Activated sludge from the municipal wastewater treatment plant Breisgauer Bucht was used
as inoculum with a concentration corresponding to 30 mg dry solids per litre. The treatment
plant clarifies predominantly domestic wastewater and has a capacity of 600.000 inhabitant
equivalents. Sampling date of activated sludge was on March 14" 2012. Dry solid of the
activated sludge was 6.53 g/L by weight measurements after 3.0 h drying at 110°C (mean of
triplicate measurements). The activated sludge was washed twice by settling the sludge,

decanting the supernatant and re-suspending the sludge in tap water.

4.9 Experimental set up

The COx-free air production system consists of an air compressor, three 1000 mL gas wash

Hydrotox GmbH, Labor fir Okotoxikologie und Gewasserschutz, Bétzinger Str. 29, 79111 Freiburg, Deutschland
Tel.: 0049-(0)761-4 55 12-0,  Fax: 0049-(0)761-4 55 12-34, e-mail:info@hydrotox.de, www.hydrotox.de
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bottles filled with dry soda lime in series followed by one bottle filled with 0.1 M NaOH
(sodium hydroxide). At the end of the system was one gas wash bottle filled with
demineralised water, followed by an empty one to catch any drops of condensation water. A
colour change of the soda lime from white to blue indicates that the CO, absorption capacity
is depleted. The CO,-free air is passed on to an air distributor with two input and 22 output

channels and through PE-tubes.

In toto three reactors containing the test item, three reactors containing only inoculum
(blank), three reactors containing the reference compound and one reactor containing the
solvent control were set up.

Gas wash bottles (2000 mL volume) with lateral connecting pieces for butyl rubber septums
were used as reactors. The liquid volume was fixed as 1500 mL each. Mixing was performed
by a magnetic stirrer with 2 cm stir bars. A stock solution of 10.1 g/L test item was prepared
and 3.7 mL of the stock solution were added into the three test vessels (corresponding to a
TOC concentration of 20 mg/L). The reference compound (5.15 mL of a 10 g/L stock
solution) was added to the reference vessels. 3.7 mL of the solvent was added into the

solvent control vessel.

The CO; produced in the reactors was absorbed in two 250 mL gas wash bottles in series
each filled with 200 mL 0.2 M NaOH. Sampling was performed through the lateral connecting
pieces through the butyl rubber septum using 5 mL PE syringes.

4.10 Procedure

The TOC-content of the test item used for the calculation is 80.5% (measured by ASG
Analytik).

The activated sludge and the mineral medium were aerated with CO.-free air in separate
containers overnight. On the next day, the test item, the reference compound and the solvent
were added into the vessels. After complete evaporation of the solvent under the fume hood
6.9 mL activated sludge was filled up to 1500 mL with 1493.1 mL mineral medium and added
to each vessel (corresponding to 30 mg/L dry solids). The absorber wash bottles were filled

with 0.2 M NaOH. The reactors were kept mixed with magnetic stirrers and the aeration rate

Hydrotox GmbH, Labor fiir Okotoxikologie und Gewasserschutz, Bétzinger Str. 29, 79111 Freiburg, Deutschiand
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was kept at a rate of 30 - 100 mL / min (1.6 - 5.5 bubbles / second). The aeration rate was and
determined visually daily on working days. The determination by counting the gas bubbles over
a defined period using a stop watch was made at day 1 and 26. The CO.-free air production
system, the air-tightness of the whole experimental set-up, the aeration of the absorber

flasks and the magnetic stirrers were controlled daily on working days.

At the beginning of the study the IC concentration of the 0.2 M NaOH used for the CO,-
absorption flasks was determined as 4.12 ppm. The IC in the reactor at the beginning of the
test showed insignificant amounts of IC (0.1 mg/L). On the 4™, 7", 11", 14", 21%' and 28" day
4 mL NaOH from the first of two CO-absorber flasks connected in line was sampled and the
IC's were determined. The vials were immediately closed with sealing film in order to avoid
CO, uptake from the air. On the 28" day 2 mL of 4M hydrochloric acid (HCI) was added into
each reactor to release the CO, dissolved in water. On day 29 the IC was determined in both
CO,-absorber flasks in line.

IC measurement was performed with a total carbon analyser (TOC-5050A Shimadzu with an
autosampler ASI-5000A) by purging the inorganic carbon with HsPO4 (25%) using a non
dispersive infrared (NDIR) detector.

4.11 Evaluation of data

The theoretical CO, amount of the test item (ThCQ,) is calculated as follows:

ThCO, [mg] = weight of added test item [mg] * carbon-content [mg/mg] * 44/12

The amount of CO, released from the reactors is calculated through IC-measurements in the

CO,-absorber flasks as follows:
CO; [mg/1500 mL] = IC [mg/L]* Volumeapsorber fiask [L] *44/12
Hereby the volume of the absorber flask at the beginning of the test was 0.2 litre (200 mL)

and the volume was reduced through each sampling by 4 mL. The factor 44/12 corresponds
the molar weight-ratio of CO, and C.
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The amount of CO, removed for IC-measurement is considered by adding up the CO,
content of each sampling to the current CO, content of each absorber flask:

CO; total (i, x) = CO, absorber flask (i, x) + £ CO, sampling (i, x-1)
with
CO; total (i, x) = Total amount of CO, [mg] absorbed in the i absorber flask at the x™
sampling including the amount removed by sampling
CO, absorber flask (i, x) = CO, [mg] absorbed in the i" absorber flask derived from IC-
measurement at the x" sampling.
¥ CO, sampling (i, x-1) = Sum of CO, [mg] removed from the i™ absorber flask with the 1" to
x-1"sampling (sampling volume 4 mL each & CO, removed = IC [mg/L] * 0.004 [L]*44/12)).

The percentage biodegradation of the reference substance is calculated from:
Biodegradationcoz [%] = 100*(C02 Reference reactor [mg] - COZ Blank reactor [mg])IThCOZ [mg]

CO; Reference reactor = 10tal CO, evolution in the reference reactor [mg]

CO; Blank reactor = T0tal CO, evolution in the blank reactor [mg] (mean of three vessels)
The percentage biodegradation of the test item is calculated in two ways:

With consideration of the solvent control:

Biodegradationco, [%] = 100*(CO2 rest reactor [mg] - CO; soivent controf reactor [mg])/ThCO, [mg]

CO; test reactor = T0tal CO, evolution in the test reactor [mg]

CO; solvent control reactor = 10tal CO, evolution in the solvent control reactor [mg]

With reference to the blanks:
BiOdegradationcoz [%] = 100*(C02 Test reactor [M] - CO2 Blank reactor [mg])/ThCO, [mg]

CO; 1est reactor = 10tal CO, evolution in the test reactor [mg]
CO2 Biank reactor = Total CO, evolution in the blank reactor [mg] (mean of three vessels)
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4.12 Reference to the test-guideline

The ready biodegradability was determined according to OECD 301 B (July 1992).

4.12.1 Validity of the study

For a study to be valid the following conditions should be fulfilled:

» 1C content of the test item reactor at the beginning of the test must be less than 5% of the
TOC introduced with the test item.

» CO, evolution in the inoculum blank at the end of the test should not exceed 40 mg/L and
must be below 70 mg/L.

» The difference of extremes of replicate values of the removal of the test item at the end of
the test or at the end of the 10 day window should be less than 20%.

~ The percentage degradation of the reference compound must have reached the pass level
of 60% ThCO, by day 14.

4.12.2 Deviation from the guideline

None

4.13 Study-plan amendment and deviations

In an additional solvent control vessel 3.7 mL of the solvent (trichlormethane) were added
and the solvent was evaporated by slewing the vessel under the fume hood. The solvent
control was prepared in the same way as the vessels with the test item.

4.14 Study-plan deviation

None
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5 Results

A first test was carried out without the addition of a solvent control. It could not be excluded
that the solvent has any influence on the CO,-evolution and on the degradation values of the
test item. The test was therefore repeated with an additional solvent control. In both tests the
test item was readily biodegradable. The mean degradation extent of the test item was lower
in the 2™ test (1* test: 111.1%, 2" test: 87.5%). The results of the 1% test are not reported in
detail.

5.1 Summary of the results

Test item:

With consideration of the solvent control the degradation extent of the test item was 87.5%

within 28 days (mean of three replicates, see table 1). On day 2 the mean degradation extent
was for the first time higher than 10%. Therefore the end of the 10 d- window is on day 12.
On day 11 the mean degradation extent reached 75.6% (mean value).

With reference to the blanks the degradation extent of the test item was 101.5% within 28

days (mean of three replicates, see table 5). The mean degradation extent reached 60% on
day 7.

The degradation extents referred to the solvent control are considered more reliable.

In both cases the test item reached the pass level for ready biodegradability (60%
ThCO; and 10 d-window, see table 1 and 5 and fig. 1 and 2).

Reference item:
The reference compound sodium benzoate reached the pass levels for ready

biodegradability within 4 days (see table 1).

Blank:
The highest mean COj-evolution of the blank flasks was 27.2 mg/L within 28 days (see
table 3).
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Solvent control:
The highest mean CO,-evolution of the solvent control flask was 39.5 mg/L within 28 days
(see table 4). The CO,-evolution was considerably higher than in the blanks. Thus the

degradation extents were referred to the solvent control.

Before adding the test item, the IC in the reactor was determined, but only insignificant
amounts of IC (0.1 mg/L) were found. The IC-concentration of the NaOH in the second CO,-
absorber flasks in line, used as protective flasks, was below 4 ppm and was not considered

in the data processing, because CO, absorption from room air was its source.

The temperature was 21 - 22 °C throughout the whole study. The aeration rate was in the
tolerated range of 1.6 — 5.5 bubbles/second (counted bubbles: 2.4 - 4.4 bubbles/second).

5.2 Criteria met for the validity of the study

» The IC content in the test vessel was less than 5% of the TOC introduced with the test item.

» The CO, evolution in the inoculum blank at the end of the test was below 40 mg/L.

» The difference of extremes of replicate values at the end of the 10-d-window and at the end
of the test was less than 20%.

» The biodegradation of the reference compound reached the pass level of 60% ThCO, by
day 4.

Conclusion: the test is valid.

6 Storage in archives

The depository of the study plan, the raw data and the original of the final report is the
archive. Depository time: until April 2027.

A retention sample of the test item is stored in the material archive of Hydrotox GmbH,
Freiburg. Depository time: until December 20", 2016.
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7 Appendix |: Data

Table 1: Ultimate biodegradation after x days [% of ThCO,] with
consideration of the solvent control

reactor day 0 4 7 11 14 24 28 29

10 Test flasks 0 31,83 |1 62,7 | 77,7 | 81,6 | 88,2 | 86,6 | 88,4
11 0 22,5 | 549 | 736 | 80,8 | 86,2 | 84,8 | 88,7
12 0 16,0 | 46,1 | 68,1 | 745 | 87,4 | 82,1 | 85,4
4 reference flasks 0 653 | 759 | 857 | 81,4 | 86,9 | 86,1 84,2
5 0 643 | 76,1 | 86,4 | 84,0 | 86,2 | 88,6 | 86,6
6 0 69,1 | 788 | 853 | 86,2 | 87,6 | 849 | 86,7

Table 2: Interpolated ultimate degradation extents [% of ThCO,]

reactor day 0 1 2 3 4 11

7 Test flask 1 0 78 | 157 | 235 | 31,3 | 77,7
8 Test flask 2 0 56 11,3 | 16,9 | 22,5 | 73,6
9 Test flask 3 0 40 | 80 | 120 | 16,0 | 68,1

mean degradation extent 0,0 6,7 | 13,5 | 20,2 | 26,9 | 75,6

interpolated values

Table 3: Mean COz-evolution of blank flasks after x days

Day | 0 4 7 11 14 24 28 29

CO,-ewlution [mg/l] 0 86 | 128 | 169 | 19,0 | 22,4 | 27,2 | 24,8

Table 4: CO,-evolution of solvent control after x days

Day | 0 4 7 11 14 24 28 29

CO,-ewolution [mg/I] 0 16,3 | 21,7 | 27,0 | 28,7 | 32,2 | 39,5 | 35,1

Table 5: Ultimate biodegradation after x days [% of ThCO,] with
reference to the blanks

reactor day 0 4 7 11 14 24 28 29
10 Test flasks 0 41,8 | 748 | 91,4 | 94,8 | 101,5( 103,3 | 102,4
11 0 330 | 670 | 87,3 | 940 | 99,5 | 101,5| 102,7
12 0 26,5 | 58,2 | 81,9 | 87,7 | 100,7| 98,8 | 99,4
4 reference flasks 0 653 | 759 | 857 | 81,4 | 86,9 | 86,1 84,2
5 0 64,3 | 76,1 | 86,4 | 84,0 | 86,2 | 88,6 | 86,6
6 0 69,1 | 788 | 853 | 86,2 | 87,6 | 84,9 | 86,7
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Figure 1: Biodegradability of the test item in the CO,-evolution test (with consideration of the

solvent control)

120

100

—e— Testitem 1

80 {———

—m—Testitem 2

—&— Testitem 3

,'
60
—x— Sodium benzoate 1
40 —+— Sodium benzoate 2
—»— Sodium benzoate 3
20 % .

0

Degradability [% ThCO,]

0 10 20 30
[d]

Figure 2: Biodegradability of the test item in the CO,-evolution test (with reference to the
blanks)
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Data with consideration of the solvent control:

Testitem: NACOL 22-98
Study No.: 738

Start: 15.03.2012 Volume of reactor flasks 1500 ml
IC-measurements from 19.03.12 (day 4) Volume of absorber flasks 200 ml
Inoculum:  Activated siudge 45 mg/1500 ml
Flask No Einwaage C-Content ThCO, IC NaOH CO,absorb Sum CO,absorb.| CO,shsork CO,COmuy | Biodegradalion
[mg/ 600 mi] % [mg] [ma/i] absorber flask {mg] | Samping [mg] Totat [mg] [mg) [
1 Blank 16,1 11,8 0,00 11,8
2 18,2 13,4 0,00 13,4
3 18,4 13,5 0.00 13,5
10 Test flasks 37,28 80,5 110,0 80,3 58,9 0,00 58,9 34,5 31.3
11 37,28 80,5 110,0 67,2 49,2 0,00 49,2 24,8 22,5
12 37,28 80,5 110,0 57.4 42,1 0,00 42,1 17,6 16,0
4 reference flasks 51,5 58,3 110,1 115,6 84,8 0,00 84,8 71,9 65,3
S 51.5 58,3 110,1 114,1 83,7 0,00 83,7 70,8 64,3
6 Sodium benzoate 51,5 58,3 110,1 121,3 89,0 0,00 89,0 76,1 69,1
13 Solvent control 33,3 24,4 0,00 24,4
Testitem: NACOL 22-98
Study No.: 738
Start: 15.03.2012 Volume of reactor flasks 1500 ml
IC-measurements from 21.05.03 (day 7) Volume of absorber flasks 196 ml
Inoculum: Activated sludge 45 mg/1500 ml
Flask No Einwaage C-Content ThCO, IC NaOH CO,absorb. | Sum COjebsorb | COpabsorb. COyCOmps, | Biodegradation
[mg/ 500 mi] “ [mg] (mgA) absorber ilask [mg] |  Sampling img] Total [mg] [mg] [%)
1 Blank 25,2 18,1 0,24 18,3
2 27.6 19,8 0,27 20,1
3 26,7 19,2 0,27 19,4
10 Test flasks 37,28 80,5 110,0 139,7 100,4 1,18 101,6 69,0 62,7
11 37,28 80,5 110,0 128,0 92,0 0,98 93,0 60,4 54.9
12 37,28 80,5 110.0 114,8 82,5 0,84 83,3 50,7 46.1
4 reference flasks 51,5 58,3 110.1 140,7 101.1 1,70 102,8 83,5 75.9
5 51,5 58,3 110,1 141,0 101,3 1,67 103,0 83,7 76.1
6 Sodium benzoate 51,5 58,3 1101 145,0 104,2 1,78 106.0 86,7 78.8
13 Solvent contro! 447 3z 0,49 32,6
Testitem: NACOL 22-98
Study No.: 738
Start: 15.03.2012 Volume of reactor flasks 1500 ml
IC-measurements from 26.03.12 (day 11) Volume of absorber flasks 192 ml
Inoculum: Activated sludge 45 mg/1500 mi
Flask No Einwasge C-Content Thco, IC NaOH CO,absort Sum CO,absorb.| CO,absorb. CO;COgmy | Biodegradation
[mg! 500 mi] % [mg) [mafl) absorber flaak [mg] |  Samptmg [mg] Tolal [mg) [mg) (%]
1 Blank 33,3 23,4 0,61 24,0
2 34,5 24,3 0,67 25,0
3 37,6 26,4 0,66 27,1
10 Test flasks 37,28 80,5 110,0 174.3 122,7 3,23 125,9 85,5 777
1 37,28 80,5 110,0 168,5 118,6 2,86 121,56 81,0 73.6
12 37,28 80,5 110,0 160,4 112,92 2,53 115,4 75,0 68,1
4 reference flasks 51,5 58,3 110,1 164,7 115,9 3,76 119,7 94,3 85,7
5 51,5 58,3 110,1 165,8 116,7 3,74 120,5 95,1 86,4
6 Sodium benzoate 51,6 58,3 110.1 163,9 115,4 3,91 119,3 93,9 85,3
13 Solvent control 55,9 39,3 1,14 40,5
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Test item: NACOL 22-98
Study No.: 738

Start: 15.03.2012 Volume of reactor flasks 1500 ml

IC-measurements from 29.03.12 (day 14) Volume of absorber flasks 188 ml

Inoculum:  Activated sludge 45 mg/1500 ml

Flask No Emwaage C-Conlent ThGO, 1C NaOH €O, absorb Sum CO,absorb |  CO,absorb. CO;COpm, | Biodegradation
[mg/ 1500 mi) % [mg) [mgn] abaorbar flask {mg] | Samping (mg] Totel [mg] mg) [

1 Blank 38,2 26,3 1,09 27,4
2 39,0 26,9 1,18 28,1
3 41,9 28,9 1,21 30,1
10 Test flasks 37,28 80,5 110,0 184,3 127.0 5,78 132,8 89,8 B1.6
i1 37,28 80,5 110,0 183,7 126,6 5,33 132,0 88,9 80.8
12 37,28 80,5 110,0 174,3 120,2 4,88 125,0 82,0 74,5
4 reference flasks 51,5 58,3 110.1 162,4 1118 6,17 118,1 89,6 81.4
5 51,5 58,3 110,1 166,5 114,8 6,17 120,9 92,4 84.0
5] Sodium benzoate 51,5 58,3 110,1 169,8 117,0 6,31 123,4 94,8 86,2
13 Solvent control 59,6 411 1,96 43,0

Testitem: NACOL 22-98
Study No.: 738

Start: 15.03.2012 Volume of reactor flasks 1500 ml

IC-measurements from 05.04.12 (day 21) Volume of absorber flasks 184 ml

Inoculum: Activated sludge 45 mg/1500 ml

Flask No Einwaage C-Content ThCO, 1C NaOH CO, shsart Sum CO,absorb |  CO,absark C0,;COg,y | Piodsgradation
[mgs 500 mi) % [mg] [maA] absorber llask [mg] | Sampiing [mg] Total [mg) [mg] [%)

1 Blank 48,0 31,1 1,65 32,7
2 46,2 31,2 1,75 32,9
3 49,6 33,5 1,83 35,3
10 Test flasks 37,28 80,5 110,0 202,8 136,8 8,49 145,3 97,0 88,2
1 37,28 80,5 110,0 200,2 135,1 8,03 143,1 94,8 86.2
12 37,28 80,5 110,0 203,1 137,0 7,43 144,5 96,2 87.4
4 reference flasks 51,5 58,3 110.1 178,9 120,7 8,56 129,3 95,6 86.9
5 515 58,3 110,1 177.7 118,9 8,62 128,5 94,9 86,2
6 Sodium benzoate 51,56 58,3 110,1 179,7 121,2 8,80 130,0 96,4 87.6
13 Solvent control 67,4 45,4 2,84 48,3

Testitem: NACOL 22-98
Study No.: 738

Start: 15.03.2012 Volume of reactor flasks 1500 ml

IC-measurements from 12.04.12 (day 28) Volume of absorber flasks 180 ml

Inoculum:  Activated sludge 45 mg/1500 ml

Flask No Einwaage c-Content ThCO, IC NaOR CO,ebsorb. | Sum CO,absorb.| CO,absork C0,;COy, | Biodegradation
[mg/ 1500 mi) % [mg] [mo/l) absorber llask {mg] | Sampling [mg] Total fmg] {mg) &)

1 Blank 56,7 37,4 2,33 39,7
2 57.4 37.9 2,43 40,3
3 60,5 40,0 2,55 42,5
10 Test flasks 37,28 80,5 110,0 216,7 143,0 11,46 154,5 95,3 86.6
1 37,28 80,5 110,0 214,5 141,6 10,96 152,5 93,3 84,8
12 37,28 80,5 110,0 210.8 139,1 10,41 149,5 90,3 82.1
4 reference flasks 51,5 58,3 110,1 188,6 124,5 11,18 135,7 94,8 86.1
5 51,5 58,3 110,1 192,6 1271 11,22 138,3 97.5 88.6
6 Sodium benzoate 51,5 58,3 110,1 186,2 122,9 11,44 134,3 93,5 84,9
13 Sohvent control 83,9 55,4 3,83 59,2
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Test item: NACOL 22-98
Study No.: 738

Start: 15.03.2012 Volume of reactor flasks 1500 ml
IC-measurements from 23.10.02 (day 29) after HCI addition Volume of absorber flasks 176 ml
Inoculum:  Activated sludge 45 mg/1500 m!
Flask No Einwasge c-Content ThCO, 1C NaGH CO,absorb. | Sum CO,absorb | CO,absorb. CO;COumm | Biodegradation
{mg/ 500 mi] % [mg) [mg] absoberflask [mg] | Sampling [mg] Total [mg] [mg] %)
1 Blank 51,5 33,2 3,16 36,4
2 50,7 32,7 3,27 36.0
3 55,6 35,9 3,44 39,3
10 Test flasks 37,28 80,5 110,0 209,6 135,3 14,64 149,9 97,2 88.4
1 37,28 80,5 110,0 211,0 136,2 14,11 150,3 97,6 88,7
12 37,28 80,5 110,0 206,3 133,1 13,50 146,6 94,0 85,4
4 reference flasks 51,5 58,3 110,1 179,7 116,0 13,95 29,9 92,7 84,2
5 51,5 58,3 110,1 183.6 118,56 14,05 132,5 95,3 86.6
8 Sodium benzoate 51,5 58,3 110,1 183,6 118,5 14,17 132,6 95,4 86.7
13 Solvent control 73,8 47,6 5,08 52,7
Data with reference to the blanks:
Testiter: NACOL 22-98
Study No.: 738
Start: 15.03.2012 Volume of reactor flasks 1500 ml
IC-measurements from 19.03.12 (day 4) Volume of absorber flasks 200 ml
Inoculum: Activated sludge 45 mg/1500 ml
Flask No Einvaaga C-Content ThCO, IC NaOH CO, absort Sum CO,ebsorb |  CO,absork CO,;COpuy | Blodegradation
[mg/B00 ml] % (mg] [maf] absorber flask [mg] |  Sampling [mg] Total [mg) Img) %]
1 Blank 16,1 11,8 0,00 11,8
2 18,2 13.4 0,00 13,4
3 18,4 13,5 0,00 13,5
10 Test flasks 37,28 80,5 110,0 80,3 58,9 0,00 58,9 46,0 41.8
i 37,28 80,5 110,0 67.2 49,2 0,00 49,2 36,4 33.0
12 37,28 80,5 110,0 57,4 42,1 0,00 421 29,2 26.5
4 reference flasks 575 58,3 110,1 115,6 84,8 0,00 84,8 71,9 65.3
5 51,5 58,3 110,1 114,1 83,7 0,00 83,7 70,8 64,3
6 Sodium benzoate 51,5 58,3 110,1 121,3 89,0 0,00 89,0 76.1 69,1
13 Solvent control 333 24,4 0,00 24,4
Test itemn: NACOL 22-98
Study No.: 738
Start: 15.03.2012 Volume of reactor flasks 1500 mj
IC-measurements from 21.05.03 (day 7) Volume of absorber flasks 196 mi
Inoculum:  Activated sludge 45 mg/1500 ml
Flask No Einwaage C-Content ThCO, IC NaOH €O, ebsort Sum CO,absorb.|  CO,absorb. CO;yCOz. | Biodegradation
[mg/ 500 mi) % [mgl {mg/1j abaorber {lask [mg] | Samping [mg] Total [mg] [mg] (%)
1 Blank 25,2 18,1 0,24 18,3
2 27,6 19,8 0,27 20,1
3 26,7 18,2 0,27 19,4
10 Test flasks 37,28 80,5 110,0 139,7 100,4 1,18 101,6 82,3 74,8
11 37,28 80,5 110,0 128,0 92,0 0,98 93,0 73,7 67,0
12 37.28 80,5 110,0 114,8 82,5 0,84 83,3 64,1 58.2
4 reference flasks 51,5 58,3 110,1 140,7 101,1 1,70 102,8 83,5 75.9
5 51,5 58,3 110,1 141,0 101,3 1,67 1083,0 83,7 76.1
6 Sodium benzoate 51,5 58,3 110,1 145.0 104,2 1,78 1086,0 86,7 78.8
13 Solvent control 447 321 0,49 32,6
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Testitem: NACOL 22-98
Study No.: 738

Start: 15.03.2012 Volume of reactor flasks 1500 mi
IC-measurements from 26.03.12 (day 11) Volume of absorber flasks 182 ml
Inoculum: Activated sludge 45 ma/1500 ml
Flask No. Einwaage C-Content ThCo, IC NaOH CO,absorh Sum CO,absorb CO,absorb. CO;COu puc Biodegradalion
[mg/1B00 mi] % [mg) [mg/] absorberflask [mg] | Samping [mg] Total (mg) [mg) (%)
1 Blank 33,3 23,4 0,61 24,0
2 34,5 24,3 0,67 25,0
3 37,6 26,4 0,66 271
10 Test flasks 37,28 80,5 110,0 174,3 122,7 3,23 125.9 100,6 91.4
11 37,28 80,5 110,0 168,5 118,6 2,86 121,5 96,1 87.3
12 37,28 80,5 110,0 160,4 112,9 2,53 115,4 90,1 81,9
4 reference flasks 51,5 58,3 110,1 164,7 115,9 3,76 118,7 94,3 85.7
5 51,5 58,3 110,1 165,8 116.7 3,74 120,5 85,1 86.4
6 Sodium benzoate 51,5 58,3 110,1 163.9 115,4 3,91 119,3 93,9 85.3
13 Solvent controf 55,9 39,3 1,14 40,5
Testitern: NACOL 22-88
Study No.: 738
Start: 15.03.2012 Volume of reactor flasks 1500 ml
IC-measurements from 29.03.12 (day 14) Volume of absorber flasks 188 ml
Inoculum:  Activated sludge 45 mg/1500 ml
Flask No Einwaage C-Content Theo, IC NaOH CO,absort Sum CO,absorb |  CO,absorb. C0;COxyy | Biodegradation
{mg/B00 mi) % [mg) {mg/l] absorber flask [mg] | Samping [mg] Total [mg] [mg) [
1 Blank 38,2 26,3 1,09 27,4
2 39,0 26,9 1,18 28,1
3 41,9 28,9 1.21 30,1
10 Test flasks 37.28 80,5 110,0 184,3 127,0 5,78 132,8 104,3 94.8
11 37,28 80,5 110,0 183,7 126,6 5,33 132,0 103,5 94,0
12 37,28 80,5 110,0 174,3 120,2 4,88 125,0 96,5 87.7
4 reference flasks 51,5 58,3 1101 162,4 111,9 6,17 118.1 89,6 81.4
5 51,5 58,3 110,1 166,5 114.8 6,17 1209 92,4 84,0
8 Sodium benzoate 51,5 58,3 110,1 169,8 117,0 6,31 123,4 94,8 86.2
13 Solvent control 59,6 41,1 1,96 43,0
Testitem: NACOL 22-98
Study No.: 738
Start: 15.03.2012 Volume of reactor flasks 1500 ml
IC4measurements from 05.04.12 (day 21) Volume of absorber flasks 184 ml
Inoculum:  Activated sludge 45 mg/1500 ml
Flask No Eimwaage C-Content ThCO, IC NaOH COgabsorb. | SumCO,absorb |  COabaort €O;COmuy | Biodegradation
[mg/ 1500 mi) % [mg) [mg/] absorber flask [mg) |  Sampling [mg] Total [mg) [mg] 1%]
1 Blank 46,0 31,1 1,65 32,7
2 46,2 31,2 1,75 32,9
3 49,6 33,5 1,83 35,3
10 Test flasks 37,28 80,5 110,0 202,8 136,8 8,49 145,3 111,7 101.5
11 37,28 80.5 110,0 200,2 135,1 8,03 143,1 109,5 99,5
12 37,28 80,5 110,0 203,1 137,0 7.43 144,5 110,8 100,7
4 reference flasks 51,5 58,3 110,1 178,9 120,7 8,56 129,3 95,6 86.9
5 51,5 58,3 110,1 177,7 119,89 8,62 128,5 94,9 86,2
6 Sodium benzoate 51,5 58,3 110.1 179,7 121,2 8,80 130,0 96,4 87.6
13 Solvent control 67,4 45,4 2,84 48,3
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Testitem: NACOL 22-98
Study No.: 738

Start: 15.03.2012 Volume of reactor flasks 1500 ml
iC-measurements from 12.04.12 (day 28) Volume of absorber flasks 180 ml
Inoculum:  Activated sludge 45 mg/1500 m|
Flask No Einwaage C-Content ThCo, IC NaOH CO;absorb. | Sum CO,absorb.| CO,absorh. CO;COgm | Biodsgradation
[mg/ 600 mi] % [mg] [mg/) absorber flask [mg] |  Sampling [mg] Total [mg) [mg] (%]
1 Blank 56,7 37.4 2,33 39,7
2 57.4 37.9 2,43 40,3
3 60,5 40,0 2,55 42,5
10 Test flasks 37,28 80,5 110,0 216,7 143,0 11,46 154,5 113,6 103.3
1 37,28 80,5 110,0 214,5 141,6 10,96 152,5 111,7 101,5
12 37,28 80,5 110,0 210,8 139,1 10,41 149,5 108,7 98,8
4 reference flasks 51,5 58,3 1101 188,6 124,5 11,18 135,7 94,8 86.1
5 51,5 58,3 110,1 192,6 127,1 11,22 138,3 97,5 88.6
6 Sodium benzoate 51,5 58,3 110,1 186,2 122,9 11,44 134,3 93,5 84.9
13 Sohent control 83,9 55,4 3,83 59,2
Testitern: NACOL 22-98
Study No.: 738
Start: 15.03.2012 Volume of reactor flasks 1500 ml
IC-measurements from 23.10.02 {day 29) after HCI addition Volume of absorber flasks 176 mi
Inoculum:  Activated sludge 45 mg/1500 ml
Flask No Einwaage C-Content Thco, IC NeOH CO,absorb. | SumCO,absorb. [  COpabsarb. CO;COpym, | Biadegradation
[mg/ 500 ml) % Img] [mg/) absorber flask (mg] | Sampiing [mg) Total [mg] [mg] [%]
1 Blank 51,5 33,2 3,16 36,4
2 50,7 32,7 3,27 36,0
3 55,6 35,9 3,44 39.3
10 Test flasks 37,28 80,5 110,0 209,6 1353 14,64 149,9 112,7 102.4
11 37,28 80,5 110,0 211,0 136,2 14,11 150,3 1131 102.7
12 37,28 80,5 110,0 206,3 133,1 13,50 146,6 109.4 99.4
4 reference flasks 51,5 58,3 110,1 179.7 116,0 13,95 129,9 92,7 84,2
5 51,5 58,3 110,1 183,6 118,5 14,05 132,5 95,3 86,6
& Sodium benzoate 51,5 58,3 110,1 183,6 118,5 14,17 132,6 95,4 86,7
13 Sohent controt 73,8 47,6 5,06 52,7
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8 Appendix ll: Certificate of Analysis
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Produkt: NACOL 22-98 (2298502)
Lotnummer 1 03941 /MA
Herstallungedatum: $/061/2011
Baltbarkeitsdatum: 01/2018
Teak Binheit Ergebnia
WA g b D A N A 1 11 zma = (231 F 27 ¢4 = SERREEEMNN N RNTRT
Gehalt an n=C 22-0H [Gew. %} 99,1
Farbzahl {Eazen] &,
Esterzahl img KOR/g} 0,02
Saeurezahl img KOH/g] 0,00
Wagser {%] 0,02
Jodzahl img I/100mg] 0.1le0
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9 Appendix lll: Statement of GLP Compliance

Baden-\Wiirtterube rg
LANDESANSTALT FU UMWELT, MESSUNGEN UNG NAYURSCHUTY BADEN-WURTTEMBERG

Gute Laborpraxis /Good Laboratory Practice
GLP-Bescheinigung / Statement of GLP Compliance
1QEMmA J SCCOMRING 10 § 19 b Chemgzzangeselz)

£:ma GLP-inspekiion zur Uberwachung der Einhaltung  Assessment of conformity with GLE according lo
dei GLP-Grundséize gemall Chemikaliengesetz baw. Chemikaliongeselz and Cirectve 200480 at
Rschtiniz 2004/976:G warde durchgefihn i

] Prufeinrichtung/Test facility [7] Prufstandert/Test site

Botzmger Str. 29
79111 Frelburg

(Unver ba‘e Heresshnung ysl AdressesUaequivocai name and adess

Frufurgen nach KategorieniAreas of Expertise
igenafaceonding ChemWACGLP NF § JUECD guikiance;

3 Prifungen zur Bestimmung der erbgutverdndernden Eigenschaften
{in vitro, in vivo)

4 Oxatoxikologische Prufungen zur Bestimmung der Auswirkung auf
aquatische und terrestische Organismen

5 Prufungen zum Verhalten im Boden, im Wasser und in der Luft;
Prifungen zur Bloakkumulation und zur Metabolisierung

Dratum der inspektionDate of inspection
t¥ag. Menal Jewsday month.year;

27.07.2009
DimLier genennte PritennchiungPrifstandon befindet The abeve menbuned test (aodityitest site 15 Included
sicn im nationaten GLP Ubenvachungsverfahren und 1y the national GLP Compliance Programma and 1s
wird iggeimalig aul Enhallung der GLE-Grundsatze inspected an a regular basss
ubervacht, Based on tho inspection report i can be confirmed,
Aut dor Grundiags des :nspeklionsberichtes wird hiermit  hat his test fagilityftest site 1s able to conduct the
besiatigt. dass i dieser Prafeinrichiung/diesem aforementoned studies in compliance with the
Prirstandos die aben genannten Prifungen unter Prirgiples of GLP
tinhaflung der (3LP-Crundsatze durchgefubnt werder
kbonnen

LUBW Landesanstalt fiir Umwelt, Messungen und Naturschutz Baden-Wiirttemberg,
Postianh 10 01 63, 76231 Karlsruhe .

{Mame und Adresac dor LLP Ubema..hx.wsbehordezNanu-.- and address of GLP Monitoring [(Authonly)
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