
































Rentokil Initial ple Silicon dioxide April 2006

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

Criteria Details
Purity of water

Deilonised water.

Preparation of test chemical solution Information provided by the Sponsor indicated a
water solubility of 112 mg/L after 5 days at 30°C. In
order to prepare a saturated stock solution, a nominal
concentration of 500 mg/L was prepared by adding
0.5 g of test substance to 1000 ml deionised water.
This stock solution was placed into a waterbath and
stirred for a minimum of 5 days at 30°C.

After at least 5 days the test solution was allowed to
settle and cool to room temperature. Using glassware
and minimal silicon tubing the solution was passed
through a 0.45 um nylon filter using a Watson
Marlow peristaltic pump.

Test concentrations (mg a.s./1.) 500 mg/l. (nominal value).
Temperature (°C) Not reported.

Preparation of a.s. solution Not applicable.

Controls Standard solution blanks.
Tdentity and concentration of co-solvent Not applicable.
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Table A7 1 1 2-2:

Description of test system

Criteria

Details

Laboratory equipment

The prepared saturated solution was scanned using a
1 cm path length quartz cell. All spectra included in
this report were obtained from a Perkin Elmer
Lambda 11 UV/visible spectrophotometer. Scans
were performed in the region 290 - 900 nm. Full
details of instrument conditions are given in the
Appendix.

An autozero of the blank was carried out before each
blank scan. The sample scans were then run and
compared with the blank scan.

Test apparatus

Spectra were measured using an ultra-violet
spectrophotometer. This was done using the
instrument conditions shown below.

Instrument Perkin Elmer Lambda 11
UV/visible
spectrophotometer
Mode Abs
X axis min-max {nm) 200-900
Y axis min-max (abs) 0-2.5
Sampling interval 0.1 or 1 nm
Scan speed 30 nm min™
Number of cycles 2
Path length 1cm
H Lamp on
D, lamp on
Properties of artificial light source: Not applicable.

Nature of light source Not applicable.

Emission wavelenght spectrum Not applicable.

Light intensity Not applicable.

Filters Not applicable.

Properties of natural sunlight: Not applicable.

Latitude Not applicable.

Hours of daylight Not applicable.

Time of vear Not applicable.

Light intensity Not applicable.

Solar irradiance (L) Not applicable.
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Rentokil Initial ple Silicon dioxide April 2006

Table A7 1 1 2-3: Screening test results

Absorption curve See Figures 1-4

Ay See Tables A7 1 11 2-4t0A7 111 2-7

£’ See Tables A7 1 11 24t0A7 111 2-7

KpEmax kamaxy: See Tables A7 1 1 1 2-4to A7 111 2-7
t1/2Emin Summer minimum half 1fe = 0.043 days

Winter minimum half life = 0.23 days
L, See Tables A7 1 11 2-4t0A7 111 2-7
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Table A7 1 1 2-4:

Absorbance, and Theoretical Maximum Rate Constant for Summer at 50°N

Replicate 1

Wavelength Absorbance €5 L, gl
2975 0.0867 46 2.86E-05 0.00
300 0.0811 43 1.50E-04 0.01
302.5 0.0762 41 5.33E-04 0.02
305 0.0713 38 1.39E-03 0.05
307.5 0.0663 35 2.89E-03 0.10
310 0.0617 33 5.05E-03 0.17
312.5 0.0570 30 7.75E-03 0.23
315 0.0527 28 1.08E-02 0.30
317.5 0.0490 26 1.40E-02 0.36
320 0.0455 24 1.71E-02 0.41
323.1 0.0418 22 3.12E-02 0.69
330 0.0339 18 1.10E-01 1.98
340 0.0268 14 1.40E-01 1.96
350 0.0212 11 1.57E-01 1.73
360 0.0177 9 1.74E-01 1.57
370 0.0148 3 1.86E-01 1.49
3380 0.0138 7 1.99E-01 1.39
390 0.0148 3 1.87E-01 1.50
400° 0.0133 7 2.69E-01 1.88
410° 0.0120 6 3.55E-01 2.13
420° 0.0109 6 3.65E-01 2.19
430° 0.0092 5 3.52E-01 1.76
440° 0.0082 4 4.17E-01 1.67
450° 0.0078 4 4.69E-01 1.88
460° 0.0073 4 4.75E-01 1.90
470° 0.0068 4 4.91E-01 1.96
480° 0.0067 4 5.03E-01 2.01
4907 0.0059 3 4.76E-01 1.43
5007 0.0058 3 4.85E-01 1.46
525° 0.0051 3 1.28 3.84
5507 0.0044 2. 1.33 2.66
575° 0.0042 2. 1.34 2.68
6007 0.0037 2. 1.35 2.70
625° 0.0037 2 1.37 2.74
650° 0.0030 2 1.38 2.76
675° 0.0030 2 1.39 278
700° 0.0027 1 1.38 1.38
750° 0.0026 1 2.66 2.66
800? 0.0016 1 2.57 2.57
Kdgmax) 14 days™
a Values not used to calculate the maximum rate constant
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Table A7 1_1 2-5:

Absorbance, and Theoretical Maximum Rate Constant for Summer at 50°N

Replicate 2
Wavelength Absorbance €5 L, gl
2975 0.0853 46 2.86E-05 0.00
300 0.0800 43 1.50E-04 0.01
302.5 0.0749 40 5.33E-04 0.02
305 0.0699 37 1.39E-03 0.05
307.5 0.0652 35 2.89E-03 0.10
310 0.0603 32 5.05E-03 0.16
3125 0.0558 30 7.75E-03 0.23
315 0.0518 28 1.08E-02 0.30
3175 0.0481 26 1.40E-02 0.36
320 0.0445 24 1.71E-02 0.41
323.1 0.0409 22 3.12E-02 0.69
330 0.0399 21 1.10E-01 231
340 0.0333 18 1.40E-01 2.52
350 0.0294 16 1.57E-01 2.51
360 0.0258 14 1.74E-01 2.44
370 0.0237 13 1.86E-01 2.42
3380 0.0206 11 1.99E-01 2.19
390 0.0159 9 1.87E-01 1.68
400° 0.0145 3 2.69E-01 2.15
410° 0.0134 7 3.55E-01 2.49
420° 0.0124 7 3.65E-01 2.56
4307 0.0128 7 3.52E-01 2.46
440" 0.0123 7 4.17E-01 2.92
450" 0.0118 6 4.69E-01 2.81
4607 0.0112 6 4.75E-01 2.85
470" 0.0106 6 4.91E-01 2.95
4807 0.0105 6 5.03E-01 3.02
4907 0.0102 5 4.76E-01 2.38
5007 0.0098 5 4.85E-01 2.43
525° 0.0087 5 1.28 6.40
550° 0.0075 4 1.33 5.32
575° 0.0070 4 1.34 5.36
600? 0.0069 4 1.35 5.40
625" 0.0066 4 1.37 5.48
650" 0.0059 3 1.38 4.14
675" 0.0058 3 1.39 4.17
700° 0.0043 2. 1.38 2.76
750° 0.0036 2. 2.66 5.32
800° 0.0028 1 2.57 2.57
Kagman) 18 days™”
a Values not used to calculate the maximum rate constant
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Table A7_1_1 2-6:

Absorbance, and Theoretical Maximum Rate Constant for Winter at S0°N

Replicate 1

Wavelength Absorbance €5 L, gl
2975 0.0867 46 5.47E-08 2.52E-06
300 0.0811 43 4.17E-07 1.79E-05
302.5 0.0762 41 2.62E-06 1.07E-04
305 0.0713 38 1.34E-05 5.09E-04
307.5 0.0663 35 5.14E-05 1.80E-03
310 0.0617 33 1.49E-04 0.00
312.5 0.0570 30 3.43E-04 0.01
315 0.0527 28 6.52E-04 0.02
317.5 0.0490 26 1.07E-03 0.03
320 0.0455 24 1.57E-03 0.04
323.1 0.0418 22 3.39E-03 0.07
330 0.0339 18 1.45E-02 0.26
340 0.0268 14 2.12E-02 0.30
350 0.0212 11 2.53E-02 0.28
360 0.0177 9 2.96E-02 0.27
370 0.0148 3 3.30E-02 0.26
3380 0.0138 7 3.65E-02 0.26
390 0.0148 3 3.49E-02 0.28
400° 0.0133 7 4.98E-02 0.35
410° 0.0120 6 6.54E-02 0.39
420° 0.0109 6 6.71E-02 0.40
430° 0.0092 5 6.47E-02 0.32
440° 0.0082 4 7.66E-02 0.31
450° 0.0078 4 8.62E-02 0.34
460° 0.0073 4 8. 74E-02 0.35
470° 0.0068 4 8.95E-02 0.36
480° 0.0067 4 9.15E-02 0.37
4907 0.0059 3 8.62E-02 0.26
5007 0.0058 3 8.77E-02 0.26
525° 0.0051 3 2.28E-01 0.68
5507 0.0044 2. 2.32E-01 0.46
575° 0.0042 2. 2.28E-01 0.46
6007 0.0037 2. 2.32E-01 0.46
625° 0.0037 2 2.42E-01 0.48
650° 0.0030 2 2.53E-01 0.51
675° 0.0030 2 2.61E-01 0.52
700° 0.0027 1 2.66E-01 027
750° 0.0026 1 5.22E-01 0.52
800? 0.0016 1 5.11E-01 0.51
K agnar) 2 days™
a Values not used to calculate the maximum rate constant
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Table A7 1 1 2-7:

Absorbance, and Theoretical Maximum Rate Constant for Winter at S0°N

Replicate 2

Wavelength Absorbance €5 L, gl
2975 0.0853 46 5.47E-08 2.52E-06
300 0.0800 43 4.17E-07 1.79E-05
302.5 0.0749 40 2.62E-06 1.05E-04
305 0.0699 37 1.34E-05 4.96E-04
307.5 0.0652 35 5.14E-05 1.80E-03
310 0.0603 32 1.49E-04 0.00
312.5 0.0558 30 3.43E-04 0.01
315 0.0518 28 6.52E-04 0.02
317.5 0.0481 26 1.07E-03 0.03
320 0.0445 24 1.57E-03 0.04
323.1 0.0409 22 3.39E-03 0.07
330 0.0399 21 1.45E-02 0.30
340 0.0333 18 2.12E-02 0.38
350 0.0294 16 2.53E-02 0.40
360 0.0258 14 2.96E-02 0.41
370 0.0237 13 3.30E-02 0.43
3380 0.0206 11 3.65E-02 0.40
390 0.0159 9 3.49E-02 0.31
400° 0.0145 3 4.98E-02 0.40
410° 0.0134 7 6.54E-02 0.46
420° 0.0124 7 6.71E-02 0.47
430° 0.0128 7 6.47E-02 0.45
440° 0.0123 7 7.66E-02 0.54
450° 0.0118 6 8.62E-02 0.52
460° 0.0112 6 8. 74E-02 0.52
470° 0.0106 6 8.95E-02 0.54
480° 0.0105 6 9.15E-02 0.55
4907 0.0102 5 8.62E-02 0.43
5007 0.0098 5 8.77E-02 0.44
525° 0.0087 5 2.28E-01 1.14
5507 0.0075 4 2.32E-01 0.93
575° 0.0070 4 2.28E-01 0.91
6007 0.0069 4 2.32E-01 0.93
625° 0.0066 4 2.42E-01 0.97
650° 0.0059 3 2.53E-01 0.76
675° 0.0058 3 2.61E-01 0.78
700° 0.0043 2. 2.66E-01 0.53
750° 0.0036 2. 5.22E-01 1.04
800? 0.0028 1 5.11E-01 0.51
K agnar) 3 days™
a Values not used to calculate the maximum rate constant
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Fig.1 Test substance scan, Replicate 1l
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Fig.2 Test substance scan, Replicate 2
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Fig.2 EBlank scan, Replicate 1
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Section A7.4.1.1

Annex Point ITA7.1

Acute toxicity to fish

effects

4.4 Test with
reference
substance

441 Concentrations

4.42  Results

51 Materials and
methods

Not performed

Not applicable.
Not applicable.

5 APPLICANT'S SUMMARY AND CONCLUSION

Study was performed in accordance with OECD Test Guideline 203,
Fish, Acute Toxicity Test. Adopted 17 July 1992

Test procedure and apparatus

The test procedure employed was a static system. Single borosilicate
glass vessels (external dimensions; 460 mm x 305 mm x 310 mm,;
length x width x height) were used for the dilution water control and the
exposure solution. The vessels had a working volume of 25 L.

The test was undertaken in a temperature controlled room which was set
at the nominal test temperature of 15+ 1°C. The test solutions were
gently aerated.

The photoperiod in this study was 16 hours fluorescent light and 8 hours
dark with 20 minute dawn and dusk transition periods commencing at
06:00 and 21:40 hours.

At the start of the test ten fish were randomly allocated to the single test
concentration and the dilution water control. The fish were not fed
during the course of the test.

Preparation of test solutions

The test substance was synthetic amorphous silica (silicon dioxide) with
an expected water solubility of 112 mg/L, after 5 days at 30°C
(Information provided by the Sponsor). In order to test at the hmit of
solubility, the procedure described below was used to prepare a nominal
loading rate of 110 mg/L., together with a dilution water control.

The test concentration was prepared by the addition of an appropriate
quantity of test substance directly to approximately 35 litres of dilution
water in a tank containing an aquarium heater set at 30°C. The mixture
was stirred at a level sufficient to create a small vortex for at least 5
days at 30°C. The resultant solution was a slightly cloudy homogeneous
suspension.

After at least 5 days the test solution was allowed to settle and cool to
the test temperature over 24 hours. Using glassware and minimal
silicon tubing the solution was passed through a 0.45 um nylon filter
using a Watson Marlow peristaltic pump. Approximately 25 litres of
the collected supernatant was dispensed to the test vessel. The final
solution was clear and colourless.

The control consisted of dilution water only and was treated in the same
manner as the test solution.

Analytical method
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Section A7.4.1.1

Annex Point ITA7.1

Acute toxicity to fish

52

Results and
discussion

Samples were taken from the centre of the test solutions at 0 and 96
hours, stored for a maximum of 8 days and sent for analysis at

Analysis was conducted in

accordance with Good Laboratory Practice (GLP). All reports are
archived at

The concentrations of silicon in the test solutions were determined by
ICP-AES. In order to express results in terms of test substance, results
were converted from measured silicon (Si) to silicon dioxide (Si0;) by
multiplying by 60/28.

Observations for mortality and symptoms of toxicity

Observations for mortalities and symptoms of toxicity were made at 3,
24, 48, 72 and 96 hours.

Physical and chemical parameters

Daily measurements of the test solutions were undertaken throughout
the 96 hour period for pH and dissolved oxygen concentration using
calibrated meters. Temperature values were determined daily using a
mercury-in-glass thermometer calibrated to 0.1°C and conforming to
BS593. Hourly temperature measurements were also recorded
automatically in the dilution water control using an electronic recording
system.

Analytical data

The concentrations of amorphous silicon dioxide determined in the
exposure solutions are given in Table A7 4 1 1-5. All analytical
values are quoted to two significant figures and percentages to the
nearest integer. The mean measured concentration of silicon dioxide in
the exposure concentration was 109% of the nominal value. A mean
measured concentration equivalent to 6.7 mg/l. of silicon dioxide was
determined in the dilution water control. This 1s not considered to be
test substance as measured levels of silicon were similar to background
levels in fresh dechlorinated water (2.5 mg/L silicon, equivalent to

5.3 mg/L silicon dioxide)

On the basis of the analytical data the nominal concentration was used
for the calculation and reporting of the results.

Biological data

Observations of mortalities are shown in Table A7 4 1 1-6. The LCs
1s defined as the concentration, calculated from the data obtained,
resulting in the death of 50% of the fish in the time period specified.

No general symptoms of toxicity were noted in this study.

The results obtained (based on the nominal concentration of amorphous
silicon dioxide) were:

The NOEC (no observed effect concentration) is defined as the highest
tested loading rate in which there were no mortalities or symptoms of
toxicity within the period of the test, therefore,

96 hour NOEC =110 mg/L

The lowest nominal concentration at which there was 100% mortality
was =110 mg/l.. There were no mortalities in the dilution water control.

Physical and chemical daia

The dissolved oxygen concentrations in the test vessels ranged from 9.4
to 9.9 mg/L, pH values ranged from 7.5 to 7.9, and the temperatures
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Table A7 4 1 1-1: Dilution water

Criteria Details

Source Dechlorinated tap water.

Alkalinity 28.8 mg CaCO5 /L

Hardness Total CaCO; 46.7 mg/L.

Oxygen content Not reported

Conductance 246 puS/ecm at 25°C

Holding water different from dilution water Yes. Stock fish were held in 25% seawater, as a
prophylactic, between 27 July and 2 September 2005.
Prior to the test the fish were acclimatised to the test
temperature (15 £ 1°C) for a minimum period of 7
days.

Table A7 4 1 1-2: Test organisms

Criteria Details

Species/strain Oncorhynchus mykiss

Source The fish (batch 32/05) were obtained from Houghton
Springs Fish Farm, Winterbourne Houghton,
Blandford Forum, Dorset DT11 OFD.

Wild caught No

Agelsize The range in weight was 1.21 to 2.35 g with a mean
of 1.92 g, and the range in length was 44 to 53 mm
with a mean of 50 mm.

Kind of food During the holding and acclimatisation periods the
fish were fed appropriate amounts of a commercial
fish food.

Amount of food During the holding and acclimatisation periods the
fish were fed appropriate amounts of a commercial
fish food.

Feeding frequency Not specified in report.

Pretreatment Prior to the test the fish were acclimatised to the test
temperature (15 £+ 1°C) for a minimum period of 7
days.

Feeding of amimals during test No. Food was withheld from the fish for at least 24
hours prior to the commencement of the test.
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Table A7 4 1 1-3: Test system

Criteria Details

Test type Static

Renewal of test solution Not applicable.

Volume of test vessels

Single borosilicate glass vessels (external dimensions;
460 mm x 305 mm = 310 mm; length x width x
height). The vessels had a working volume of 25 1.

Volume/animal

The loading of fish in the dilution water control was
approximately 0.77 g 1.

volatility of TS

Number of animals/vessel 10
Number of vessels/ concentration 1
Test performed in closed vessels due to significant | No
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Table A7 4 1 1-4: Test conditions
Criteria Details
Test Nominal loading rate Temp (°C)
temperature of amorphous silicon
dioxide (mg/L) 0 hour 24 hour 48 hour 72 hour 96 hour
Dilution water 156 152 15.0 15.0 15.1
control
110 15.5 15.1 14. 15.0 15.0
Dissolved Nominal 0 hour 24 hour 48 hour 72 hour 96 hour
OXygen loading
rate of
amorphous
silicon
dioxide
DO | Do* | DO | DO* | DO | DO* | DO | DO* | DO | DO®
(mgL) [ (mg | (%) |(mg| (%) [(mg| (%) |mg| ) | m | (%)
/L) /L) L) /L) g/l
)
Dilution | 98 | 97 | 97| 96 |98 97 |99 | 98 | 98| 97
water
control
110 94 98 | 97 [96 ] 95 | 97| 9 [97]| 9%
pH Nominal loading rate pH
of amorphous silicon
dioxide (mg/L) 0 hour 24 hour 48 hour 72 hour 96 hour
Dilution water 7.7 76 7.5 7.5 7.6
control
110 7.9 7.5 7.5 7.5 7.5
Adjustment of | No
pH
Aeration of Yes. Gentle.
dilution water
Intensity of Not reported.
irradiation
Photoperiod The photoperiod in this study was 16 hours fluorescent light and 8 hours dark with
20 minute dawn and dusk transition periods commencing at 06:00 and 21:40 hours.
DO = Dissolved oxygen

a Quoted as percentage of the 100% air saturation value of 10.1 mg/Lat 15°C
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Table A7 4 1 1-5: Analytical Results®
Nominal loading 0 hours 96 hours Mean measured Mean
rate of amorphous conc of silicon measured
silicon dioxide dioxide over the conc as % of
test duration®
Measured Silicon Measured Silicon nominal
(mg/L) conc. of dioxide conc. of dioxide (mg 1)
& silicon equivalent silicon equivalent &
(mg/L) (mg/L) (mg/L) (mg/L)
Dilution water 31 6.6 31 6.6 b )
control
110 561 120 57° 120 120°¢ 109

* All measurements are quoted to 2 significant figures and percentages are quoted to the nearest integer. Results
were converted from measured silicon (S1) to silicon dioxide (510;) by multiplying by 60/28

® Not considered to be test substance, measured levels of silicon were similar to background levels in fresh
dechlormated water (2.5 mg/L silicon, equivalent to 5.3 mg/L. silicon dioxide)

¢ Calculated using the arithmetic mean of the 0 and 96 hour silicon dioxide results

4 Mean of triplicate analyses: 56, 36,
¢ Mean of triplicate analyses: 57, 56,

Table A7 4 1 1-6:

57 mg/L
57 mg/L

Mortality data (Test substance)

Test-Substance Mortality
Concentration
(nominal) Number Percentage
[mg/l] 24h 48 h 72h 9%6h | 24h__ 48h 72 h 96 h
110 0 0 0 0 o | o | o | o
Temperature [°C] 15.1 14.9 15.0 15.0
pH 7.5 7.5 7.5 7.5
Oxygen [mg/L] 9.8 9.6 9.7 9.7
Table A7 4 1 1-7: Effect data
24h 95 % c.l. 48 h 95 % ¢l 72 h 95 % ¢l 96 h 95 % ¢l
[mg/] [mg/1] [mg/l] [mg/]
LC, Not Not Not Not Not Not Not Not
reported. | reported. | reported. | reported. | reported. | reported. | reported. | reported.
LCs =110 (n) Not =110 (n) Not =110 (n) Not =110 (n) Not
reported. reported. reported. reported.
LCigp Not Not Not Not Not Not Not Not
reported. | reported. | reported. | reported. | reported. | reported. | reported. | reported.
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Table A7 4 1 1-8: Mortality data (Controls)

Test-Substance Mortality

Concentration

(nominal) Number Percentage

[mg/l] 24 h 48 h 72 h 96h | 24h  48h 72 h 96 h

110 0 0 0 0 o | o | o | o

Temperature [°C] 15.2 15.0 15.0 15.1

pH 7.6 75 7.5 7.6

Oxyvgen [mg/L] 9.7 9.8 9.9 9.8

Table A7 4 1 1-9: Validity criteria for acute fish test according to OECD Guideline 203
fulfilled Not fullfilled

Mortality of control animals <10% 4

Concentration of dissolved oxygen in all test vessels > 60% saturation 4

Concentration of test substance =80% of initial concentration during test 4
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