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Section A7.1.1.1.1

Annex Point 1A
VIL.7.6.2.1

Hydrolysis as a function of pH and identification of
breakdown products

Reliability

Discuss if deviating from view of rapporteur member state

Acceptability

Discuss if deviating from view of rapporteur member state

Remarks
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Table A7 1 1 1 1-1:  Type and composition of buffer solutions

pH Type of buffer (final Composition
molarity)

5 Phosphate 2 ml of 0.5 M buffer stock solution made up to 100 ml
with water

7 Phosphate 2 ml of 0.5 M buffer stock solution made up to 100 ml
with water

9 Phosphate 2 ml of 0.5 M buffer stock solution made up to 100 ml
with water

TableA7 1 1 1 1-2: Description of test solution

Criteria Details

Purity of water - -
Filter-sterilised

Preparation of test medium Stock solution was prepared by adding neat acrolein
to unbuffered Milli-Q purified water. Typically a
200ppm solution was prepared by dissolving 11.9 pl
of acrolein in 50 ml of pure water, and a 1000ppm
solution by mixing 29.8 ul of acrolein with 25 ml of
pure water. The stock solutions were usually prepared
daily, stored at 2°C and discarded after two days.

Test concentrations (mg a.i./l) 5 ppm or 10 ppm

Temperature (°C) 25+£0.2

Controls 2.0 ml of 5.0 M phosphate buffer diluted up to 100
ml.

Identity and concentration of co-solvent None

Replicates Duplicate analyses were run on each sample, but one

sample per time point was adequate because of the
excellent reproducibility of the UV and HPLC
measurements.

TableA7 1 11 1-3: Description of test system

Glassware Glass cuvettes, 1 cm and 10 cm
Other equipment Not specified
Method of sterilisation Reaction vessels were usually autoclaved to prevent

microbial transformation; however, runs using
unsterilised glassware were considered equally valid
because duplicate runs at certain pH values showed
no effect of autoclaving.
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Table A7 1 1 1 1-4: Hydrolysis of test compound, transformation products and reference

substance, expressed as percentage of initial concentrations, at pH 5,

pH 7 and pH 9
pH 5 (5.28)
Compound Sampling times (hours)
0 48 76 100 122 144 168 | 209
Parent compound (acrolein) 100 | — 63 50 m 40 36 29
Transformation product 0 29 40 47 57 63 66 71
(3-hydroxypropanal)
[0)
Total % recovery 100 | —eoe 103 | 97 | 101 | 103 | 102 | 100
pH 7 (7.19)
Compound Sampling times (hours)
0 48 76 100 122 144 168 | 209
Parent compound (acrolein) 100 | — 25 19 16 16 1 g
Transformation product 0 60 23 77 83 81 82 87
(3-hydroxypropanal)
o)
Total % recovery 100 | 8 | 96 | 99 | 97 | 93 | o5
pH 9 (8.92)
Compound
Sampling times (hours)
0 3.8 18.5 28 43 51.7 | 65.8
Parent compound (acrolein) 97 90 60 47 39 26 19
Transformation product 3 14 m 56 69 76 79
(3-hydroxypropanal)
[0)
Total % recovery 100 | 104 | 104 | 103 | 101 | 102 | 98

Table A7 1 1 1 1-5:

and reference compound at pH 5, pH 7 and pH 9

Dissipation times (hours) of parent compound, transformation products

pH 5 pH7 pH9
DT50 DTgO DT50 DTgO DT50 DTgO
Parent compound (acrolein) 100 >209 76 209 28 >65.8
Transformation product 100 >209 <48 >209 18.5 >65.8

Table A7 1 1 1 1-6:

Specification and amount of transformation products

EAS_b gﬁ‘s a'ndllol:l IUPAC Amount [%] of parent compound measured at
umber emical Name(s) DH 5 DH 7 DH 9
3-hydroxypropanal 71 87 79
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Section A7.1.1.1.2

Annex Point 11A7.1.1.1.2

Phototransformation in water including identity of
transformation products

Results and discussion

The Applicant’s version is considered to be acceptable

Conclusion The Applicant’s version is considered to be acceptable
Reliability 1
Acceptability Acceptable

Remarks All endpoints and data presented in the summary have been checked against the
original study and are correct.
COMMENTS FROM ... (specify)

Date Give date of comments submitted

Materials and Methods

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state

Results and discussion

Discuss if deviating from view of rapporteur member state

Conclusion

Discuss if deviating from view of rapporteur member state

Reliability

Discuss if deviating from view of rapporteur member state

Acceptability

Discuss if deviating from view of rapporteur member state

Remarks
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Table A7 1 1 1 2-1: Description of test solution and controls

Criteria Details
Purity of water Unbuffered Milli-Q water
Preparation of test chemical solution Solutions of 10 ppm acrolein in 10 mg/l humic acid

prepared by diluting 0.5 ml of 1000 ppm acrolein
stock, 5 ml of 100 mg/l humic acid stock and 1.0 ml
of 0.5M pH 7 phosphate buffer to 50 ml.

Test concentrations (mg a.s./l) Initial concentration: 10 ppm acrolein.

Temperature (°C) Ambient 25°C + 5°C

Preparation of a.s. solution 0.5 ml of p-nitroacetophenol stock and 161 ul of
pyridine diluted to 200 ml with Milli-Q water.

Controls None

Identity and concentration of co-solvent No co-solvent used

Table A7 1 1 1 2-2: Description of test system

Criteria Details

Laboratory equipment Screw-capped 11 mm o.d. quartz tubes.
HPLC: HP 1090 system
Spectrometer: HP 8450 UV/Vis

Give details on the type and geometry of the reaction
vessels (test tubes, material, size, type of absorption
cell, pathlength); describe applicability in
relationship to the applied wavelength.

Report the name and the model of the spectrometer

used.
Test apparatus e.g. sunlight actinometer; describe details
Properties of artificial light source: No artificial light source used.
Properties of natural sunlight: Natural sunlight used
Latitude 40°N
Hours of daylight Not stated
Time of year Kinetic studies: 6 - 10 July 1987
Product studies: 26 May - 3 June 1988
Light intensity Not stated
Solar irradiance (L,) Not stated
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Table A7 1 1 1 2-3: Screening test results

Absorption curve give the plot of absorbanc of test substance vs.
wavelenght (plus baseline)

Ay give the absorbance at wavelength A for each
replicate and the mean value.

g’ give determined molar absorptivity (&;°) of the test
substance (determined from absorption spectra

KpEmax give the calculated maximum direct aqueous
photolysis sunlight rate constant (Kyg)max for summer
and winter solstices using appropriate L, values

t12Emin give the calculated minimum sunlight half-life in
water bodies (t1/2)min

L, Give the solar irradiance in water
[10 einsteins cm™? d™]

Table A7_1_1 1 2-4:  Actinometer data

PNAP/ pyridine concentrations 0.51 of PNAP stock and 161 ul of pyridine diluted to
100 ml with Milli-Q water

Give the molar concentration values of the
actinometer chemicals at the start of each photolysis
experiment and each time point t for each replicate
(mean values).

e 3.4E-04 for 20 mM pyridine

k% Give the rate constant for the used actinometer

Table A7 1 1 1 2-5:  Specification and amount of transformation products (adjust table size
as required)

CAS- CAS and/or IUPAC Chemical Name(s) | Amount [%] of parent compound measured at
Number

pH; pH; pHs
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Section 7.1.1.2.1
Annex Point 1A
VII.7.6.1.1

Ready Biodegradation

Remarks

The guideline ‘Bunch, R.L. and Chambers, C.W., ‘A Biodegradability Test for
Organic Compounds.” Jour. Water Poll. Control Fed. 39, 181 (1967)’, was not
available to view and therefore the reliability level was changed as an accurate
evaluation could not be made. [This has been requested so the remark may
change].

As no tabulated results or graphs were included in the RSS, the reporting was
considered to be deficient. All endpoints addressed in the summary have been
checked against those in the study.

Taking the above factors into account, the UK CA considers that this study can
only be used as supporting evidence that acrolein would degrade in the aquatic
environment.

COMMENTS FROM ... (specify)

Date

Give date of comments submitted

Materials and Methods

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state

Results and discussion

Discuss if deviating from view of rapporteur member state

Conclusion

Discuss if deviating from view of rapporteur member state

Reliability

Discuss if deviating from view of rapporteur member state

Acceptability

Discuss if deviating from view of rapporteur member state

Remarks

Document A

























Baker Petrolite

ACROLEIN

December 2005

Section 7.1.1.2.3
Annex Point 111A XI11 2.1

Biodegradation in seawater

Materials and Methods

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state

Results and discussion

Discuss if deviating from view of rapporteur member state

Conclusion

Discuss if deviating from view of rapporteur member state

Reliability

Discuss if deviating from view of rapporteur member state

Acceptability

Discuss if deviating from view of rapporteur member state

Remarks

Table A7_1_2 2 3-1:
media containing MAGNATREAT-M

Dissolved oxygen (mg/l) data for control and inoculum blanks and test

Culture medium Flask No. mg O,/I after n days
Day 0 Day 14 Day 28

Test: 1 7.65 7.15 7.07
Nutrient fortified 2 7.66 7.15 7.07
seawater with 2.0
mg/l test material Mean 7.65 7.15 7.07
Test: 1 7.66 7.25 7.09
Nutrient fortified 2 7.71 7.30 7.10
seawater with 3.5
mg/l test material Mean 7.69 7.28 7.10
Reference: 1 7.64 3.00 2.10
Nutrient fortified
seawater with 2.5 2 7.66 2.92 2.40
mg/l sodium
benzoate Mean 7.65 2.96 2.25
Blank: 1 7.62 6.80 6.16
Nutrient fortified 2 7.64 6.70 6.14
seawater only

Mean 7.63 6.75 6.15
Reference: 1 7.62 7.30 6.92
Nutrient fortified
seawater_with 25 2 7.63 721 7.03
mg/l sodium
benzoate and 2.0 Mean 7.63 7.26 6.98
mg/| test material
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Results and discussion

The Applicant’s version is considered to be acceptable, noting the following;

5.2 No half-life data have been reported in the summary. These are available in the
study, however. The UK CA suggests the following table to be included:

Table 3: Acrolein rate constants and half-life results for aerobic water samples:

No. Of Correlation Rat Constant Half-Life (hours)
Observations Coefficient (r%) (1/hour)
12 0.994 0.021 33.7

Also, in the text it states ‘3-hydroxypropanal was then further oxidised to produce
3-hydropropionic acid’. The UK CA suggests this is changed to *3-
hydroxypropanal was then further oxidised to produce 3-hydroxypropionic acid’.

Further in the text it is stated ‘Acrylic acid was reduced to propionic and which
oxidised to oxalic acid and eventually to carbon dioxide through complete
mineralization.” The UK CA suggests this should read as follows:

‘Acrylic acid was reduced to propionic acid and which oxidised to oxalic acid and
eventually to carbon dioxide through complete mineralization.’

5.2 The last paragraph states ‘After 32 days, most of the remaining radioactivity
was detected in the aqueous phase of the test system at approximately 25 % of the
initial dose, while the radioactivity in the sediment phase amounted to
approximately 20% of the initial dose. The decrease in radioactivity in the
aqueous phase was not a result of sorption to solids but rather due to the rapid
mineralization of acrolein metabolites to carbon dioxide’, this is a direct
contradiction of the conclusions made by the Applicant regarding
adsorption/desorption (section A7.1.3).

Conclusion The Applicant’s version is considered acceptable.
Reliability 2
Acceptability Acceptable

No controls were used in the study, therefore the reliability factor has been
changed to 2.

Remarks All endpoints and data presented in the summary have been checked against the
original study and are correct.
COMMENTS FROM ... (specify)

Date Give date of comments submitted

Materials and Methods

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state

Results and discussion

Discuss if deviating from view of rapporteur member state

Conclusion

Discuss if deviating from view of rapporteur member state

Reliability

Discuss if deviating from view of rapporteur member state

Acceptability

Discuss if deviating from view of rapporteur member state

Remarks
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Table A7 1 2 1 2-1: Inoculum / Test organism

Criteria Details

Nature Not specified

Species Not specified

Strain Not specified

Source Canal

Sampling site Kern County Canal, California, USA.

Laboratory culture No

Method of cultivation Not applicable

Preparation of inoculum for exposure Upon receipt, the sediment was stored in the dark in a

soil incubator maintained at 17 °C and subsequently
sieved through a 2 mm stainless steel sieve. The canal
water was refrigerated upon receipt.

Pretreatment A daily 30 minute air purge of test systems allowed
ample oxygenation yet deterred material loss.

Initial cell concentration Water: 9.7 x 10* (CFU/ml)
Sediment: 3.1 x 10° (CFU/mI)

Table A7 1 2 1 2-2: Test system

Criteria Details

Culturing apparatus Glass 1000 ml Erlenmeyer flask fitted with a glass
Dreschel cap containing inlet and outlet ports for air
exchange.

Number of replicates/concentration 3

Measuring equipment For each test vessel, one Tenax® trap was used to

collect the volatile products in series with two sodium
hydroxide traps designed to collect **C-carbon

dioxide.
Oxidation reduction indicator No
Table A7 1 2 1 2-3: Test conditions
Criteria Details
Composition of medium Not specified
Additional substrate No
Solvent No
Preparation of medium Each test vessel was covered with aluminium foil and
incubated in an environmental chamber.
Test temperature 25x1°C
pH Sediment: 6.1
Water: 8.0
Suspended solids concentration <0.002 mg/l
Other relevant criteria Each sample was swirled after dosing
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Section 7.1.2.2.2
Annex Point 111A XI11 2.1

Water/sediment degradation

Results and discussion

The Applicant’s Version is considered acceptable, noting the following;

5.2 The data presented within the report demonstrates that Acrolein rapidly
degraded with a half-life < 1 day (the interim report states 10.3 hours) under
anaerobic aquatic conditions.

The interim study also concluded that the half-life in sediment, based on
radioactivity, was 240 hours (10 days)

Conclusion The Applicant’s version is considered to be acceptable
Reliability 2
Acceptability Acceptable

No controls were specified; therefore the reliability factor has been changed to 2.

Remarks All endpoints and data presented in the summary have been checked against the
original study and are correct.
COMMENTS FROM ... (specify)

Date Give date of comments submitted

Materials and Methods

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state

Results and discussion

Discuss if deviating from view of rapporteur member state

Conclusion

Discuss if deviating from view of rapporteur member state

Reliability

Discuss if deviating from view of rapporteur member state

Acceptability

Discuss if deviating from view of rapporteur member state

Remarks

Table A7 1 2 1 2-1:

Inoculum / Test organism

Criteria Details

Nature Not specified

Species Not specified

Strain Not specified

Source Canal

Sampling site Kern Island Canal, California, USA.
Laboratory culture No

Method of cultivation

Not applicable

Preparation of inoculum for exposure Upon receipt, the sediment was stored in the dark in a

soil incubator maintained at 17 °C and subsequently
sieved through a 2 mm stainless steel sieve. The canal
water was refrigerated upon receipt.

Pretreatment

Test vessels containing untreated sediment and water
were anaerobically incubated for approximately one
month prior to dosing by daily 30 minute purging with
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nitrogen.

Initial cell concentration Water: 2.2 x 10° (CFU/ml)
Sediment: 8.3 x 10° (CFU/mI)

Table A7 1 2 1 2-2: Test system

Criteria Details

Culturing apparatus Glass Erlenmeyer flask (1000 or 250 ml) fitted with a
glass Dreschel cap containing inlet and outlet ports
for nitrogen exchange.

Number of replicates/concentration 14

Measuring equipment For each test vessel, one Tenax® trap was used to
collect the volatile products in series with two sodium
hydroxide traps designed to collect **C-carbon

dioxide

Oxidation reduction indicator No

Table A7 1 2 1 2-3:  Test conditions

Criteria Details

Composition of medium To promote microbial oxygen consumption and
maintain an anaerobic environment, test vessels were
flooded with 400 ml (1 litre test systems) or 100 ml
(250 ml test systems) of a 1% glucose/canal water
solution.

Additional substrate No

Solvent No

Preparation of medium Each test vessel was covered with aluminium foil and
incubated in an environmental chamber kept at 25 + 1
°C.

Test temperature Not specified

pH 7.96

Suspended solids concentration <0.002 mg/I

Other relevant criteria Each sample was swirled after dosing
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Section A7.1.3
Annex Point 11A7.7

Adsorption test

Results and discussion

3.5.2 Details of test conditions are provided below;
a) Batch adsorption analysis
The experiment was carried out using end-over mixing at 25°C for 4 hours.

Number of Mean Acrolein
replicates sorbent conc.
Sample . 3 conc. (initial min
Soil | No soil (+SD) — max
(g/ml) range)
Soil 1 0.18
10 12 48 - 241
(EPA-6 sediment) (x0.003)
Soil 2 0.33
9 7 64 - 250
(Turlock soil) (£0.01)
Soil 3 0.38
6 6 2.8-97
(Phoenix soil) (x0.02)
Soil 4 0.22
11 11 422-96.5
(Menlo Park soil) (£0.13)

b) Continuous flow sorption experiment with soil 2 (Turlock soil)

Experimental Conditions

Temperature 25°C
1.6257 g

Mass of soil

Column dimensions 4 mm (internal diam.), 8 cm

long
Solute 0.002 M CaSO,
Flow rate 0.5 mL/min
Detector Waters model 450 at 209 nm

The Applicant’s version is unacceptable and should be replaced by the following
UK CA evaluation of available data;

4.3 The study report states that in batch desorption studies no acrolein was
desorbed from the soil. 4.2,5.2,5.2.1, 5.2.2 & 5.2.4 The mean percentage
adsorption/loss estimated from the difference between initial and final acrolein
concentrations both with and without (blanks) the influence of soil have been
calculated by the UK CA and are presented in the following Table;
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Section A7.1.3
Annex Point 11A7.7

Adsorption test

Conclusion

% Adsorption/loss (£SD) Overall mean %
sample o | ot | b
Soil 1 (EPA-6 sediment) | 22.6 (+4.5) | 13.6 (¥3.9) 9.0
Soil 2 (Turlock soil) 17.2 (£5.3) 17.7 (£4.8) -0.5*
Soil 3 (Phoenix soil) 26.2 (+3.8) 2.84 (x2.0) 23.35
Soil 4 (Menlo Park soil) | 29.0 (+13.3) | 9.9 (x11.0) 19.0

* - Turlock soil, greater losses were recorded for the blank solutions than those with soil.

Acrolein adsorption on autoclaved Turlock soil was too small to measure using
batch adsorption measurements and the mean changes in the aqueous acrolein
concentration without soil (blanks) were not significantly different from those with
soil. For the remaining 3 soils there were small but significant differences between
the with and without soil (blank) samples and adsorption coefficients were
calculated. The following table presents the available regression parameters for the
batch adsorption isotherms:

Sample Kp Corr. o
(slope) 5D Coeff. 7% 0C Ko
Soil 1
. 0.93 0.05 0.99 0.72 130
(EPA-6 sediment)
Soil 3
! L 0.73 0.03 0.99 0.27 270
(Phoenix soil)
il4
S0l . 1.26 0.1 0.94 2.67 51
(Menlo Park soil)

For the additional experiments using soil 2 (Turlock soil) with a continuous frontal
flow sorption technique, the K, and K, for acrolein were estimated to be 0.14 (+
0.03) mL/g and 52 mL/g.

4.5 and 5.2.6 From the available HPLC analysis data it would suggest that where
degradation products were detected (additional peaks to acrolein) the levels were
too small for quantification. Therefore, these metabolites would be less than 10 %
of the applied parent compound and not of concern for the risk assessment.

The Applicant’s version is not acceptable for the following reasons;

5.3 There was no evidence presented to support that the Acrolein interacted with
substrate mineral and carbonyl functional groups under the conditions tested. The
study and Applicant’s summary was centred on the fact that the experimental Kp
values being higher than those predicted, and no desorption could be detected.
However, the data presented for the range of soils tested do not suggest adsorption
is a main route of removal for acrolein. In addition, the available analytical data
does not suggest that there are significant quantities of soluble metabolites formed.
Therefore, volatilisation of acrolein or its metabolites from the system cannot be
dismissed as supported by the improved adsorption data using the continuous flow
technique for soil 2.
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Section A7.1.3
Annex Point 11A7.7

Adsorption test

Reliability

The UK CA has concluded from the data presented in the study report that acrolein
has a strong tendency to remain in the aquatic phase, removal from which is likely
to be predominantly via volatilisation or biodegradation.

2

Acceptability

Acceptable

Remarks

All endpoints addressed in the summary have been checked against those in the
study.

Although the information was poorly presented both in the original study and the
Applicant’s summary (e.g. tables A7_1 _3-2, A7_1 _3-3and A7_1 _3-4 included,
but not completed), the available raw data in the study has enabled the UK CA to
evaluate this endpoint thoroughly. The UK CA has concluded that the overall
endpoint is sufficiently robust for the risk assessment of acrolein considering its use
is limited as a slimicide for offshore oil drilling. However, should acrolein be
proposed for use where direct application/release to soil is expected, additional data
to address soil mobility would be required.

COMMENTS FROM ...

Date

Give date of comments submitted

Materials and Methods

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state

Results and discussion

Discuss if deviating from view of rapporteur member state

Conclusion

Discuss if deviating from view of rapporteur member state

Reliability

Discuss if deviating from view of rapporteur member state

Acceptability

Discuss if deviating from view of rapporteur member state

Remarks
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Table A7_1_3-1: Classification and physico-chemical properties of soils used as
adsorbents
Soil 1 Soil 2 Soil 3 Soil 4
Soil order
Soil series
Classification
Location
Horizon
Sand [%] 0.2 87.7 61.4 46
Silt [%] 31.2 7.8 24.6 318
Clay [%] 68.6 4.5 14 22.2
Organic carbon [%] 0.72 0.27 0.27 2.7
Carbonate as calcium carbonate
Insoluble carbonates [%]
pH (1:1 water) 7.83 7.3 7.9 5.9
Cation exchange capacity (MEQ/100 g) 33.1 2.8 9.1 215
Extractable cations (MEQ/100 g)
Calcium
Magnesium
Sodium
Potassium
Hydrogen
Special chemical/mineralogical features
Clay fraction mineralogy

Table A7_1 3-2: Results of preliminary test:

Test substance

Sample purity

Weighed soil

Volume of calcium chloride solution

Nominal concentration of a.s. final solution

Analytical concentration final of a.s. solution

Concentration of the test solution (show
calculation)

Details of the analytical method used:

Method

Recovery rate

Detection limit
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Table A7_1 3-3: Results of screening test - adsorption:

Soil 1 Soil 2 Soil 3

Concentration of test material [mg/l]

After contact of....hours with soil

Correction for blank with soil

Correction for blank without soil

Final corrected concentration [mg/l]

Initial concentration of test solution [mg/I]

Decrease in concentration [mg/l]

Quantity adsorbed [ug]

Quantity of soil [g of oven-dried
equivalent]

Quantity adsorbed [ug] per gram of soil

Test material adsorbed [%]

Temperature [°C]

Volume of solution recovered after
centrifugation [ml]

Volume of solution not recovered [ml]

Corresponding quantity of test substance
[mg]

Table A7_1 3-4: Results of screening test - desorption:

Soil 1 Soil 2 Soil 3

Temperature [°C]

Concentration in combined washings
[mg/l]

Corresponding quantity of test material
[mg]

Quantity desorbed [pg]

[%] of adsorbed test material, which is
desorbed

[%0] of adsorbed test material, which is not
desorbed
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Section A7.1.3
Annex Point 11A7.7

Adsorption test

Results and discussion

3.5.2 Details of test conditions are provided below;
a) Batch adsorption analysis

The experiment was carried out using end-over mixing at 25°C for 4 hours.

Number of Mean Acrolein
replicates sorbent conc.
Sample 3 . conc. (initial min
Soil | No soil (SD) — max
(g/ml) range)
Soil 1 0.18
10 12 48 - 241
(EPA-6 sediment) (£0.003)
Soil 2 0.33
9 7 64 - 250
(Turlock soil) (x0.01)
Soil 3 0.38
6 6 2.8-97
(Phoenix soil) (x0.02)
Soil 4 0.22
11 11 4.22-96.5
(Menlo Park soil) (x0.13)

b) Continuous flow sorption experiment with soil 2 (Turlock soil)

Experimental Conditions

Temperature 25°C
1.6257 g

Mass of soil

Column dimensions 4 mm (internal diam.), 8 cm

long
Solute 0.002 M CaSO,
Flow rate 0.5 mL/min
Detector Waters model 450 at 209 nm

The Applicant’s version is unacceptable and should be replaced by the following
UK CA evaluation of available data;

4.3 The study report states that in batch desorption studies no acrolein was
desorbed from the soil. 4.2,5.2,5.2.1, 5.2.2 & 5.2.4 The mean percentage
adsorption/loss estimated from the difference between initial and final acrolein
concentrations both with and without (blanks) the influence of soil have been
calculated by the UK CA and are presented in the following Table;
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Section A7.1.3
Annex Point 11A7.7

Adsorption test

Conclusion

% Adsorption/loss (xSD) Overall mean %
sample o | o | b
Soil 1 (EPA-6 sediment) | 22.6 (+4.5) | 13.6 (¥3.9) 9.0
Soil 2 (Turlock soil) 17.2 (£5.3) 17.7 (£4.8) -0.5*
Soil 3 (Phoenix soil) 26.2 (£3.8) 2.84 (x2.0) 23.35
Soil 4 (Menlo Park soil) | 29.0 (+13.3) | 9.9 (¥11.0) 19.0

* - Turlock soil, greater losses were recorded for the blank solutions than those with soil.

Acrolein adsorption on autoclaved Turlock soil was too small to measure using
batch adsorption measurements and the mean changes in the aqueous acrolein
concentration without soil (blanks) were not significantly different from those with
soil. For the remaining 3 soils there were small but significant differences between
the with and without soil (blank) samples and adsorption coefficients were
calculated. The following table presents the available regression parameters for the
batch adsorption isotherms:

Sample Kp Corr. o
(slope) 5D Coeff. 7% 0C Ko
Soil 1
. 0.93 0.05 0.99 0.72 130
(EPA-6 sediment)
Soil 3
I N 0.73 0.03 0.99 0.27 270
(Phoenix soil)
Soil 4
o . 1.26 0.1 0.94 2.67 51
(Menlo Park soil)

For the additional experiments using soil 2 (Turlock soil) with a continuous frontal
flow sorption technique, the Kyand K, for acrolein were estimated to be 0.14 (+
0.03) mL/g and 52 mL/g.

4.5 and 5.2.6 From the available HPLC analysis data it would suggest that where
degradation products were detected (additional peaks to acrolein) the levels were
too small for quantification. Therefore, these metabolites would be less than 10 %
of the applied parent compound and not of concern for the risk assessment.

The Applicant’s version is not acceptable for the following reasons;

5.3 There was no evidence presented to support that the Acrolein interacted with
substrate mineral and carbonyl functional groups under the conditions tested. The
study and Applicant’s summary was centred on the fact that the experimental Kp
values being higher than those predicted, and no desorption could be detected.
However, the data presented for the range of soils tested do not suggest adsorption
is a main route of removal for acrolein. In addition, the available analytical data
does not suggest that there are significant quantities of soluble metabolites formed.
Therefore, volatilisation of acrolein or its metabolites from the system cannot be
dismissed as supported by the improved adsorption data using the continuous flow
technique for soil 2.
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Section A7.1.3
Annex Point 11A7.7

Adsorption test

Reliability

The UK CA has concluded from the data presented in the study report that acrolein
has a strong tendency to remain in the aquatic phase, removal from which is likely
to be predominantly via volatilisation or biodegradation.

2

Acceptability

Acceptable

Remarks

All endpoints addressed in the summary have been checked against those in the
study.

Although the information was poorly presented both in the original study and the
Applicant’s summary, the available raw data in the study has enabled the UK CA
to evaluate this endpoint thoroughly. The UK CA has concluded that the overall
endpoint is sufficiently robust for the risk assessment of acrolein considering its use
is limited as a slimicide for offshore oil drilling. However, should acrolein be
proposed for use where direct application/release to soil is expected, additional data
to address soil mobility would be required.

COMMENTS FROM ...

Date

Give date of comments submitted

Materials and Methods

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state

Results and discussion

Discuss if deviating from view of rapporteur member state

Conclusion

Discuss if deviating from view of rapporteur member state

Reliability

Discuss if deviating from view of rapporteur member state

Acceptability

Discuss if deviating from view of rapporteur member state

Remarks
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Table A7 1 3-1:
adsorbents

Classification and physico-chemical properties of soils used as

Soil 1

Soil 2

Soil 3

Soil 4

Soil order

Soil series

Classification

Location

Horizon

Sand [%] 0.2

87.7

61.4

46

Silt [%] 31.2

7.8

24.6

31.8

Clay [%)] 68.6

4.5

14

22.2

Organic carbon [%] 0.72

0.27

0.27

2.7

Carbonate as calcium carbonate

Insoluble carbonates [%]

pH (1:1 water) 7.83

7.3

7.9

59

Cation exchange capacity (MEQ/100 g) 33.1

2.8

9.1

215

Extractable cations (MEQ/100 g)

Calcium

Magnesium

Sodium

Potassium

Hydrogen

Special chemical/mineralogical features

Clay fraction mineralogy

Table A7_1 3-2: Results of preliminary test:

Test substance

Sample purity

Weighed soil

Volume of calcium chloride solution

Nominal concentration of a.s. final solution

Analytical concentration final of a.s. solution

Concentration of the test solution (show
calculation)

Details of the analytical method used:

Method

Recovery rate

Detection limit
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Table A7_1 3-3: Results of screening test - adsorption:

Soil 1 Soil 2 Soil 3

Concentration of test material [mg/l]

After contact of....hours with soil

Correction for blank with soil

Correction for blank without soil

Final corrected concentration [mg/l]

Initial concentration of test solution [mg/I]

Decrease in concentration [mg/l]

Quantity adsorbed [ug]

Quantity of soil [g of oven-dried
equivalent]

Quantity adsorbed [ug] per gram of soil

Test material adsorbed [%]

Temperature [°C]

Volume of solution recovered after
centrifugation [ml]

Volume of solution not recovered [ml]

Corresponding quantity of test substance
[mg]
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Table A7_1 3-4:Results of screening test - desorption:
Soil 1 Soil 2 Soil 3

Temperature [°C]

Concentration in combined washings
[mg/1]

Corresponding quantity of test material
[mg]

Quantity desorbed [pg]

[90] of adsorbed test material, which is
desorbed

[%] of adsorbed test material, which is not
desorbed
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Section A7.2.1
Annex Point I1A7.4,7.1.1

Fate and behaviour in soil: aerobic degradation in soil

Results and discussion

The Applicant’s version is considered acceptable, noting the following:

5.2 The first line states: ‘Acrolein is shot-lived when added....’, this is a spelling
error and should be replaced with ‘Acrolein is short-lived when added...’.

The Applicant has not discussed the issue of volatilisation from the initial soil
samples. Data presented in the study show that approximately 50 % of the applied
radioactivity (AR) was recovered in the NaOH traps but that only 35 % of this was
CO,. Data available in the study also suggests that the bound fraction within the
soil was approximately 30 % radioactive residues by the end of the study (115 h).

Although the Applicant identified 2 main metabolites, these were not quantified.
Acrylic acid exceeded 10 % of the AR after 4 hours with a mean peak of 14.7 %
AR recorded at 48 hours in non-sterile soil. By 115 hours no acrylic acid was
detected in either the sterile or non-sterile soils tested. The second degradation
product discussed by the applicant, 3-hydroxypropionic acid did not exceed a mean
of 10 % AR under non-sterile soil with a maximum peak value of 9.4 % AR
reported after 2 hours, which declined to zero by 48 hours. This is therefore not a
substance for concern in the risk assessment.

Conclusion The Applicant’s version is considered acceptable.
Reliability 2
Acceptability Acceptable

The reliability factor has been changed to 2 because there is no certificate of GLP
(This has been noted by the Applicant). However, it should be noted that the study
was started in 1989, which is the year in which GLP use began, hence GLP
certification may not have been readily available at this time. The UKCA believes
that the data reported in the study are sufficiently robust for risk assessment.

Remarks

All endpoints and data presented in the summary have been checked against the
original study and are correct.

The UK CA notes that the Applicant has included uncompleted tables within the
study summary (A7_2 1-3, A7_2 1-4, A7_2 1-2). This will not affect the
reliability factor of the study.

COMMENTS FROM ...

Date

Give date of comments submitted

Materials and Methods

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state

Results and discussion

Discuss if deviating from view of rapporteur member state

Conclusion

Discuss if deviating from view of rapporteur member state

Reliability

Discuss if deviating from view of rapporteur member state

Acceptability

Discuss if deviating from view of rapporteur member state

Remarks
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Table A7 2 _1-1: Classification and physico-chemical properties of soils used as
adsorbents
Soil 1
Soil identification Pheonix
Classification Sandy loam
Location Cotton field located at S.32™ Street in Phoenix,
Arizona, USA
Sand [%] 61.4
Silt [%] 24.6
Clay [%] 14.0
Organic matter [%] 0.4
pH (1:1 H,0) 7.9
Cation exchange capacity (MEQ/100 g) 9.1
Table A7 2 1-2: Results of preliminary test:
Test substance
Sample purity
Weighed soil

Volume of CaCl, solution

Nominal concentration of a.s. final solution

Analytical concentration final of a.s. solution

Concentration of the test solution (show
calculation)

Details of the analytical method used:

Method

Recovery rate

Detection limit
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Table A7_2 1-3: Results of screening test - adsorption:

Soil 1

Concentration of test material [mg/I]

After contact of....hours with soil

Correction for blank with soil

Correction for blank without soil

Final corrected concentration [mg/l]

Initial concentration of test solution [mg/I]

Decrease in concentration [mg/1]

Quantity adsorbed [ug]

Quantity of soil [g of oven-dried
equivalent]

Quantity adsorbed [ug] per gram of soil

Test material adsorbed [%6]

Temperature [°C]

Volume of solution recovered after
centrifugation [ml]

Volume of solution not recovered [ml]

Corresponding quantity of test substance
[mg]

Table A7 2 1-4: Results of screening test - desorption:

Soil 1

Temperature [°C]

Concentration in combined washings
[mg/l]

Corresponding quantity of test material
[mg]

Quantity desorbed [pg]

[90] of adsorbed test material, which is
desorbed

[%0] of adsorbed test material, which is not
desorbed
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Section A7.2.2.4

Annex Point 11A7.2.2.4

Fate and behaviour in soil: anaerobic degradation in soil

Results and discussion

The Applicant’s version is considered acceptable, with the following additional
comments;

4.2 The UK CA believes that the study summary is incorrect with respect to the
following statement:

Two products were identified;
1. 2-hydroxypropanal Acrylic acid
2. 3-hydroxypropanal

Although this is a direct interpretation of what is stated in the study report, the UK
CA believes that the report incorrectly states that one of the products is ‘2-
hydroxypropanal Acrylic acid’. The two products identified where
3-hydroxypropanal and the hydrated 3-hydroxypropanal. Therefore, section 4.2
should read as follows:

Two products were identified;
1. 3-hydroxypropanal
2. hydrated 3-hydroxypropanal

5.2 The UK CA suggest that the wording below is used:

3-hydroxypropanal is the hydrolytic product of acrolein, which is at it’s maximum
concentration (67.2 % AR) after 7 days, and is then converted to 1,3-propandiol,
whis reaches maximum concentration (53.2 % AR) after 14 days and is further
transformed to 3-hydroxypropionic acid, which has a maximum concentration of
51.3 % AR after 28 days . Further oxidation possibly leads to malonyl derivatives
(acid and aldehyde) and acetate.

Using zero order Kinetics, it is estimated that complete mineralization to CO, will
yield a half-life of 80 - 110 days.

Acrolein products that are bound to soil are mineralised to carbon dioxide. The
total recovery at termination of the study was approximately 90 %. This therefore
illustrates that the potential maximum amount of bound residues remaining is
<10 %.

Conclusion The Applicant’s version is considered acceptable.
Reliability 2
Acceptability Acceptable

The reliability factor has been changed to 2 because there is no certificate of GLP.
However, it should be noted that the study was started prior to 1989, which is the
year in which GLP use begun, hence GLP certification may not have been readily
available at this time. The UK CA believes that the data reported in the study are
considered sufficiently robust for risk assessment.

Remarks

All endpoints and data presented in the summary have been checked against the
original study and are correct.

The UK CA notes that the Applicant has included uncompleted tables within the
study summary (A7_2 2 4-2, A7_2 2 4-3,and A7_2_ 2 4-4). This will not affect
the reliability factor of the study.
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Section A7.2.2.4

Annex Point 11A7.2.2.4

Fate and behaviour in soil: anaerobic degradation in soil

COMMENTS FROM ...

Date

Give date of comments submitted

Materials and Methods

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state

Results and discussion

Discuss if deviating from view of rapporteur member state

Conclusion

Discuss if deviating from view of rapporteur member state

Reliability

Discuss if deviating from view of rapporteur member state

Acceptability

Discuss if deviating from view of rapporteur member state

Remarks

Document A
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Table A7_2_2 4-1:Classification and physico-chemical properties of soils used as adsorbents

Soil 1 Soil 2
Soil identification Phoenix Menlo Park
Classification Sandy loam Loam
Location S.32" Street, Phoenix, S.32" Street, Phoenix,

Arizona, USA Arizona, USA

Sand [%)] 61.4 46.0
Silt [%] 24.6 31.8
Clay [%] 14.0 22.2
Organic matter [%] 0.4 4.0
pH (1:1 H,0) 7.9 5.9
Cation exchange capacity (MEQ/100 g) 9.1 21.5

Table A7_2 2 4-2: Results of preliminary test:

Test substance

Sample purity

Weighed soil

Volume of calcium chloride solution

Nominal concentration of a.s. final solution

Analytical concentration final of a.s. solution

Concentration of the test solution (show
calculation)

Details of the analytical method used:

Method

Recovery rate

Detection limit
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Table A7_2 2 4-3: Results of screening test - adsorption:

Soil 1 Soil 2

Concentration of test material [mg/I]

After contact of....hours with soil

Correction for blank with soil

Correction for blank without soil

Final corrected concentration [mg/l]

Initial concentration of test solution [mg/I]

Decrease in concentration [mg/l]

Quantity adsorbed [ug]

Quantity of soil [g of oven-dried
equivalent]

Quantity adsorbed [ug] per gram of soil

Test material adsorbed [%6]

Temperature [°C]

Volume of solution recovered after
centrifugation [ml]

Volume of solution not recovered [ml]

Corresponding quantity of test substance
[mg]

Table A7 _2 2 4-4: Results of screening test - desorption:

Soil 1 Soil 2

Temperature [°C]

Concentration in combined washings
[mg/l]

Corresponding quantity of test material
[mg]

Quantity desorbed [pg]

[90] of adsorbed test material, which is
desorbed

[%] of adsorbed test material, which is not
desorbed
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Section A7.3.1(1)
Annex Point 1A VII.5

Phototransformation in air including identity of
transformation products

Materials and Methods

The Applicant’s version is considered acceptable with the following exceptions:

2.1 The guideline stated by the applicant, Pesticide Assessment Guidelines,
Subdivision N, 161-3, is for ‘Photodegradation Studies in Soil’. The applicant has
actually followed the correct guideline, “161-4: Photodegradation studies in Air’.

2.2 No data on hours of daylight, See point 3.4.2.

3.4.1 The units used for Acrolein and Methylene Chloride, pg I, are incorrect.
The study states that the units are pl. This will not affect the endpoint from the
study.

3.4.2 Table A7_3 1-2: Description of test system.

Hours of daylight are not included in the table. This is a requirement of guideline
161-4. This will not affect the endpoint from the study.

3.4.4 The guideline, 161-4, states that the temperature should be maintained as
closely to 30 °C as possible. This will not affect the endpoint from the study.

5.1 see point 2.1

5.2 The figure given in the summary for average ozone concentration is incorrect.
The study states this figure should be 1 x 10™. This will not affect the endpoint
from the study.

Results and discussion

The Applicant’s version is considered to be acceptable.

Conclusion The Applicant’s version is considered to be acceptable.
Reliability 2
Acceptability Acceptable

Remarks All endpoints and data presented in the summary have been checked against the
original study and are correct (with the exceptions of those noted above).
COMMENTS FROM ... (specify)

Date Give date of comments submitted

Materials and Methods

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summary and conclusion.
Discuss if deviating from view of rapporteur member state

Results and discussion

Discuss if deviating from view of rapporteur member state

Conclusion

Discuss if deviating from view of rapporteur member state

Reliability

Discuss if deviating from view of rapporteur member state

Acceptability

Discuss if deviating from view of rapporteur member state

Remarks
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Table A7_3_1-1: Description of test solution and controls

Criteria Details
Purity of water Unbuffered Milli-Q water
Preparation of test chemical solution Solutions of 10 ppm acrolein in 10 mg/l humic acid

prepared by diluting 0.5 ml of 1000 ppm acrolein
stock, 5 ml of 100 mg/I humic acid stock and 1.0 ml
of 0.5M pH 7 phosphate buffer to 50 ml.

Test concentrations (mg a.s./l) Initial concentration: 10 ppm acrolein.

Temperature (°C) Ambient 25°C + 5°C

Preparation of a.s. solution Not applicable

Controls Identical to test solution, but kept in the laboratory in
the dark

Identity and concentration of co-solvent No co-solvent used

Table A7_3_1-2: Description of test system

Criteria Details
Laboratory equipment 51 E’yrex bulb with stopcock and septum-capped side
port.

GC: Varian 3700 equipped with flame ionisation
detector

Spectrometer: HP 8450 diode array
spectrophotometer

Give details on the type and geometry of the reaction
vessels (test tubes, material, size, type of absorption
cell, pathlength); describe applicability in
relationship to the applied wavelength.

Report the name and the model of the spectrometer

used.

Test apparatus e.g. sunlight actinometer; describe details
Properties of artificial light source: No artificial light source used.
Properties of natural sunlight: Natural sunlight used

Latitude 40°N

Hours of daylight Not stated

Time of year Summer (17 - 27 July 1987)

Light intensity Not stated

Solar irradiance (L) Not stated
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Figure 1: UV absorption spectrum of acrolein
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Table A7_3_1-1: Description of test atmosphere and controls

Criteria

Details

Purity of atmosphere

Oxygen and nitrogen obtained from Linde (Union Carbide Corp.) at 99.99% and
99.998% purity respectively.

Preparation of test
chemicals

Acrolein purified by repeat distillation on the vacuum line and further purification
by GC. Aliquots analysed by FID-GC (Porapak P/Q) showed no impurity
detected. Minimum purity estimated 99.9%

Test concentrations
(mg a.s./m®)

1.39% acrolein in synthetic air (% by volume or weight not stated)

Temperature (°C)

Temperatures 22.3-25.8°C across 11 experimental runs

Pressure (Pa)

For all experimental runs, acrolein was tested at a pressure of 0.355 Torr
(ca. 50 Pa) acrolein in a synthetic air, comprising ca. 20% O, and 80% N,

The main experiment (Run 7F) conducted at 25.607 Torr (3414 Pa).

Preparation of a.s. test
atmosphere

Atmosphere preparation not described in report.

Controls

None.

Actinometer

Two actinometers used, azomethane (CH;CN=NCHj5) and acetone (O,-free).
Products are N, and CO respectively.

Actinometer data are not presented in report. It is reported that the data indicate
accuracy to within 10% and reproducibility better than + 5% for the acrolein
experiment.

Internal standard

Argon was used as internal standard, to establish normalised molar ratios of
products.

Mole fraction Argon in run 7F: 1.3982E-03
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Table A7_3_1-2: Description of test system

Criteria Details

Laboratory equipment | The internal optical path of the reaction cell was 155.8 cm with Suprasil windows
fitted at the two ends. The windows were fitted so as to protrude inside the
reaction cell, precluding any temperature disparity between the windows and the
interior.

Test apparatus The test system comprised a vacuum line connected to the reaction cell, with
direct outflow to a Varian model 2700 gas chromatograph.

The vacuum line was comprised of five sections: storage, high vacuum/reference,
measurement, calibration/mixture preparation, distillation.

Light passed from a UV light source (see below), via shutter and monochromator,
through a window into a reaction cell. The reaction cell was connected to the
vacuum system and featured photomultiplier tube, sampling reservoir, gas piston
and outlet to GC analysis.

The sample chamber was sealed from the reaction cell and its contents
cryogenically fractionated and/or expanded into the gas piston, a spiral tube

118 cm long and 2.5 cm in diameter. Helium gas at greater than 1 atmosphere
pressure was introduced and the sample is compressed into a ‘plug’ which enters
the sample loop.

The sample loop was re-evacuated using Carle sampling valves, controlled by
Hewlett Packard 3390A computer/recorder.

Detection/analysis was by gas chromatography equipped with flame ionisation
detector and thermal conductivity detector. The carrier gas is Helium (99.99%
pure). Column conditions are described in the report but it is not necessary to
reproduce the details here.

Properties of artificial | High pressure mercury arc lamp (OSRAM HBO 500 W/2) enclosed in Oriel C-
light source: 60-51 lamp housing with quartz collimating lens.

A narrow band interference filter (313 nm) enclosed in metal housing is
introduced into the optical train to isolate initiating wavelength. Alternatively a
Jarrell-Ash grating monochromator is inserted between the lamp housing and
photolysis cell.

A spectrum of the mercury arc lamp taken using a Varian/Cary 219 grating
spectrophotometer is presented in the report. This is not reproduced here.
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Table A7_3 1 3: Specification of transformation products, abundance data and quantum yields

CAS- CAS and/or Normalised | Number of Molar Molar Quantum
Number IUPAC mean molecules ratios ratios in yields
Chemical molar ratio from normalised terms of
Name(s) normalised | wrt. acrolein carbon

mean molar lost* atoms,
ratio normalised
wrt. acrolein
lost *
630-08-0 | Carbon 1.630 8.936 E+18 | 0.857 0.857 0.0674
Monoxide (CO)
124-38-9 | Carbon dioxide 0.244 1.338 E+18 | 0.128 0.128 0.0101
(COy)
74-85-1 Ethylene or 1.260 6.908 E+18 | 0.663 1.326 0.0521
Ethene (C,H,)
50-00-0 Formaldehyde 0.3417 1.873 E+18 | 0.180 0.180 0.0141
or Methanal
(HCHO)
7732-18-5 | Water (HOH) 1.494 8.190 E+18 | 0.786 - 0.0618
67-56-1 Methanol 0.1011 5.543 E+17 | 0.053 0.053 0.00418
(CH3;0OH)
107-22-2 | Glyoxal or 1,2- 0.1357 7.439 E+17 | 0.071 0.143 0.00561
ethanedione
(HCOCHO)
1333-74-0 | Hydrogen (H,) 0.2156 1.182 E+18 | 0.113 - 0.00891
Acrolein (loss) 1.901 1.042 E+19 | 1.000 3.000 0.0786
Argon 1.0
Note:

1 — Product molar ratios normalised with respect to Acrolein loss: figures calculated by
reviewer. Normalised mean molar ratios, number of molecules and quantum yield figures
copied directly from Gardner et al., 1986.
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Section A7.3.2 Fate and behaviour in air, further studies
Annex Point 1H1A XI1.3

Remarks
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