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# Bk No. B12011
Purpose of study and summary of the result

As a part of safety assessment of a new substance ANO, a ready biodegradability test was
conducted.

The result showed, that the degradability by oxygen demand after 28 days exposure in test
substance vessels 1s -11%", 0% and 11%"! respectively, mean 0%.

The direct quantification was conducted by means of a Liquid Chromatography (LC)
for oxalate ion, an Ion Chromatography (IC) for ammonium ion and an Inductive
Coupled Plasma-Atomic Emission Spectrometry (ICP-AES) *2 for niobium ion, since the
test item is dissociated to above ions in water. And, based on the result of a preliminary
test™, the niobium ion is predicted to form a niobium hydroxide (V) which is insoluble
degradation product in the test liquid, and hence a retentate of filtered test liquid after
the exposure was qualitatively analysed by an Infrared Spectrophotometer (IR). While,
the quantification of niobium ion was conducted by ICP-AES after a pretreatment of
the test liquid by conc. sulfuric acid.

The analysis showed the following results. The residual rate of oxalate in the test item
degradation vessel was mean 0%, in the test item-water was 98% and thus the degradation
was mean 100%, of ammonium ion in the test item degradation vessel mean 96%, in the
test item-water 98% and thus the degradation was mean 2%, and of niobium ion in the test
item degradation vessel mean 0%, in the test item-water 101% and thus the degradation
was mean 100%, respectively. Just to be sure, the LC analysis showed no degradation
products of more than 1% was found.

An IR analysis was conducted after the exposure of the test item degradation vessel to
compare the spectrum with that of standard substance of niobium hydroxide (V), and the
identification of both items was confirmed. The generation rate of niobium hydroxide (V) was
mean 103% in the test item degradation vessel, and the mass balance of niobium ion and
niobium hydroxide in total was 103% in the test item degradation vessel.

The residual rate of DOC was mean 0% in test item degradation vessels, while 95% in
test item-water, and degradation was obtained as mean 104%. And, residual amount of
inorganic carbon (IC) was mean 0.8 mg in test item degradation vessels, and the shift of pH
towards alkaline was observed, as mean pH8.83.

From the results described above, it is considered that oxalate ion derived from the test item
can be degradable by microbes and carbon dioxides generated by the degradation were to retain
as IC in the test liquid since the test liquid was alkalinity and hence the IC residual amount
wasn’t reflected to the oxygen demand. A substantial mineralization rate of the test item by
microbes was calculated as mean 18% by using an equation of “Mineralization rate = Degradation
(%) by oxygen demand + IC residual rate (residual IC percentage against theoretical DOC) (%)”.
Further, supplementarily explained, the mineralization rate of mean 18% could not reach to 60%
as a criterion of ready biodegradability, and the reason of this lower rate than the expected was
considered due to a wide variation of the measurement error attributable to very small values of
ANO’s theoretical oxygen demand 2.8 mg and the theoretical DOC 4.3 mg.

From analysis results of LC and DOC, it is considered that oxalate as an organic component of
ANO is biodegradable and completely mineralized under the present test condition. However, it is
also considered that ammonium ion remains as unchanged form, and niobium ion remains as
niobium hydroxide (V).

The difference of degradation rate from the maximum to the minimum of replicates was less
than 20%, other than calculated by the oxygen demand, and as well, the degradation of aniline
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A BR No. B12011

was higher than 40% on 7 days after the exposure and higher than 65% on 14 days after, it was
regarded the test was valid.

It is concluded that ANO is not ready biodegradable under the test condition.

*1

*2
*3

*4

The difference of % degradation from the maximum to the minimum of replicates calculated

by the oxygen demand was 22%, and this value deviates from the allowance specified as less
than 20% in SOP. The reason of this deviation is speculated by a wide variation for the
measurement of oxygen demand attributed to the very small theoretical oxygen demand of
ANO as 2.8 mg. Since the difference of oxygen demand from maximum to minimum of
replicates was 0.6 mg and within the range of coefficient of variation (sd = 1.9 mg in basic
respiration vessels obtained by studies in 2012), in this test it seems difficult to judge a
validity of the test by using the degradation rate by oxygen demand. Hence, the validity of the
test was assessed by LC analysis, IC analysis, ICP-AES analysis and DOC analysis by using
their difference from maximum to minimum values of replicates.
ICP-AES analysis was conducted at Chiba Testing Facility by the chef operator.
In a preliminary test, niobium ion in test item degradation vessels formed (an)
insoluble product(s). Under the testing condition, it is conjectured to form niobium
oxide (V) and niobium hydroxide (V), and its dissolution tests were carried out by
using acids and alkalis (conc, sulfuric acid, conc. nitric acid, conc. hydrochloric acid,
aqua regia, inverse aqua regia and aqueous ammonia). According to the result that
the dissolution was obtained by conc. sulfuric acid, the degradation product was
assumed to be niobium hydroxide (V) (Chemical Unabridged Dictionary published
by Tokyo Kagaku Dojin). In this study IR analysis was carried out to compare the
spectra of the degradation product with that of standard sample of niobium
hydroxide (V), resulting the confirmation of identity.

Recorded as 0, because of minus value.

Introduction

As a part of safety assessment of a new substance ANO, a ready biodegradability test was
conducted.

1.

Materials and test method

Test method

Aready biodegradation test was conducted in accordance with ” Degradation Test of Chemical
Substance Using Microorganisms”

(Yakushokuhatsu 0331 No. 7%, Heisei 23, 03.29 Seikyoku No. 52, Kanhokihatus No.

1103310093, partly revised on 2 April 2012).

2.

Test item, components™ after dissociation and standard substances

The notification was issued by 3 chiefs of the bureaus described below.

1. Ministry of Health, Labor and Welfare, Medicine food bureau

2. Ministry of Economy, Trade and Industry, Production industry of the bureau
3. Ministry of Environment, Synthesis environmental policy of the bureau
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*5 The test item dissociates to oxalate, ammonium and niobium ions in water. Each ion was

quantified.

2.1 Test item
Name:

Synonym:
CAS Number:
Chemical formula:

Molecular formula:

Molecular weight:

Lot No.:

Purity:

Impurity, Name and Content:
Vapour pressure:

Water solubility:

1-Octanol/water partition coefficient:

Melting point:

Boiling point:

State at ambient temperature:
Stability:

Storage condition:

Solubility to solvents:
Identification:

Stability under storage condition:

Stability under testing condition:

2.2 Components after dissociation
Name:

Synonym:

CAS No.:

Chemical formula:

Molecular formula:

Molecular weight:

Name:

Synonym:

CAS No.:
Chemical formula:
Molecular formula:
Molecular weight:

Name:

Reaction mass of ammonium oxobis (ethanedioato)
bisaquo niobate (V) hydrates and ammonium hydrogen
ethanedioate ethanedioic acid dihydrate

Ammonium Niobium Oxalate (abbreviation; ANO)

Component 1; NH4[NbO(C204)2+ 2H20] - 3H20
Component 2; NH4C2HO4)2* (C204Hz* 2H20)2
Component 1; C4H14NNDbO14

Component 2; CsH22N2020

368.25 (Component 1; 393.06, Component 2; 466.26)
AD/4638

90% (Component 1; 70.2%, Component 2; 19.8%)
H20; 10%

> 5 g/LL

ANO is white, water soluble crystalline
Stable at ambient temperature
Ambient temperature

Identified by comparison of ANO IR spectrum (Fig.4) with
one measured by our lab. (Fig.5)

Confirmed by IR spectra at the dates of start (Fig.6) and
terminate (Fig.7) of exposure

Not required for degradation test

Oxalate ion
C2042Z

Co04*
C2042Z
88.02

Ammonium ion
NH4*

NH4*
NH4+
18.04

Niobium ion
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Synonym: Nb5+
CAS No.: -
Chemical formula: Nb5*
Molecular formula: Nb5+
Molecular weight: 92.91

The test item was employed as a standard substance for oxalate ion and standard substances
described in 2.3 Standard Substance were employed for ammonium ion and niobium ion.

2.3 Standard substances
Name: Ammonium Chloride
Lot No.: B07753C (Special Grade, Kishida Chem. Japan)
Purity: 99.7%
Quality, Identification, Stability: ~ Specified as reagent chem.

Name: Niobium ICP Standard solution (NH4NbFsin H20,
1000 mg/L Nb)
Lot No.: HC242206 ICP Standard solution, Merck
Purity: 1001 mg/L
Quality, Identification, Stability: ~ Specified as reagent chem.

Name: Niobium hydroxide (V)
Lot No.: 63515 ICP standard solution, Mitsuwa Chemicals
Purity: 69.2 %

Quality, Identification, Stability:  Specified as reagent chem.

3. Control substance
Name: Aniline
Chemical formula

NH,

Molecular formula:  CsH:;N

Molecular weight: 93.13

Lot No.: B81714C

Supplier: for Aniline Point, Kishida Chem., Japan
Purity: 99.9%

4. Reagents

Dipotassium hydrogenphospha, Special grade chemical, Kishida Chem. Japan
Potassium dihydrogen-phosphate Special grade chemical, Kishida Chem. Japan
Disodium hydrogen-phosphate 12 H2O  Special grade chemical, Kishida Chem. Japan
Ammonium chloride Special grade chemical, Kishida Chem. Japan

Magnesium sulfite 7 H2O Special grade chemical, Kishida Chem. Japan

Calcium chloride Special grade chemical, Kishida Chem. Japan

Ferric chloride 6H20 Special grade chemical, Kishida Chem. Japan
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Soda lime Carbon dioxide absorbent, Kishida Chem. Japan

Potassium hydrogen phthalate Special grade chemical, Kishida Chem. Japan

Sodium carbonate Special grade chemical, Kishida Chem. Japan

Sodium bicarbonate Special grade chemical, Kishida Chem. Japan

Phosphoric acid Special grade chemical, Wako Pure Chemical Industries Ltd.
Sulfuric acid Special grade chemical, Wako Pure Chemical Industries Ltd.
Acetonitrile LC grade, Nacalai Tesque, Inc.

2 mmol/LL Methanesulfonate soln, for Ion chromatography, Wako Pure Chemical Ind.

1 mol/LL NaOH soln. for Volumetric titration , Wako Pure Chemical Ind.

Water Ultra pure water by own equipment

5. Test organisms
Activated sludge: Standard activated sludge obtained on 11th Jan. 2013 from Chemicals
Evaluation and Research Institute, Japan, has been cultured at Koei Techno’s
Laboratory at condition of temperature 25+2°C, dissolved oxygen >5 mg/L, pH 7.0£1.0
(Sludge No. 201211R).
Suspended solid of the activated sludge (sample taken on 27th Feb. 2013): 3763 mg/L

6. Test equipment
Coulometer: Ohkura Electric Co., Ltd. Model OM-2001A
Data sampler: Asahi Techneion Co., Ltd. DS-3

7. Test condition
Test temperature: 25.0C
Amount of test liquid: 300 mL
Water of test: Ultra pure water by own equipment

8. Test concentration
Concentration of suspended solid of activated sludge: 30 mg/L
Concentration of test item: 100 mg/L
The following numbers were assigned for detector of coulometer;
1: Aniline, 2: Basic respiration, 3-5: Test item degradation, 6: Test item - water

9. Exposure period
28 days (from 27th Feb. 2013 to 27th March 2013

10. Check items of observation, measurement, inspection and analysis, and their frequency
in this test
Observation, once a day, except holidays (9 days in total during the period): temperature,
dissolving condition of test item, colour of test liquid, growth of activated sludge
Measurement of oxygen demand: automated continuous measurement for 28 days by
coulometer.

Measurement of pH after exposure test: immediately after taking from coulometer after
exposure test.
Measurement of residual amount of test item and qualitative analysis of degradation

product and its amount:
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# Bk No. B12011
Measurement of residual amount of test item and qualitative analysis of degradation
product and its amount: Test liquids after exposure were pre-treated and analyzed oxalate ion
by Liquid Chromatography (LC), ammonium ion by Ion Chromatography (IC) and niobium ion*7
by Inductivity Coupled Plasma — Atomic Emission Spectrometry (ICP — AES) *6.
*6: Analysis of ICP-AES was conducted at Chiba Testing Facility as one of multiple GLP facilities.
*7: Niobium ion in test item vessels formed degradation product (niobium compound). An aliquot of
sample was taken for qualitative analysis by IR. The rest was pre-treated for analysis of niobium ion

and the degradation amount was determined.

Measurement of dissolved organic carbon (DOC)content in test liquids: analyzed test liquids
by TOC analyzer after exposure, since the water solubility of the substance is higher than 100
mg/L’8.

*8: Visual check at the laboratory

11. Measurement method of residual amount of test item and
11.1 Pretreatment of analysis sample
Vessels for basic respiration, test item and test item-water

‘ Liquid after exposure, 300 mL ‘
[
I |

‘ Test item | ‘ Test item-water ‘
Suction filtration 4' pH measure |
4| LC analysis |
(C2042)

—— DOC analysis |
4| ICP analysis |

(Nb?+)

4| IC analysis |

| (NH4+)
Filtrate ‘ Retentate*9 i | Take an aliquote™

‘ IR measure*® ‘
+Add 20 mL of sulfuric acid, ultrasonication for

pH measure

5 min.

-Add 80 mL of water

4| LC analysis ‘

(C2042) ‘ 100 mL (or partly 50 mL) ‘
-Filter 2 mL by chromatographic disk (non-aqueous,
pore size 0.45 yum), then dilute with 20 mL of water.

DOC analysis

4| ICP analysis ‘ ‘ ICP analysis™ |
(Nb5+) (Nb5+)
*Take 5 mL and dilute to 10 mL by water.
4' IC analysis ‘
(NH4*)
*9 Since niobium ion was found to be an insoluble substance (niobium compound) in
test item vessel, a part was taken for qualitative analysis by IR
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spectrophotometry. The rest was pre-treated for niobium ion measurement and the

formation of decomposed substance (niobium ion) was measured.

11.2 LC analysis condition (C204%)

Equipment:
Data processor:
Column:
Column Temp:
Mobile phase:

Flow rate:

Detector:

Detection sensitivity:
Injection volume:
Analysis time:

Hitachi L-7000 System

Hitachi D-7000

COSMOSIL HILIC (5 pm, 4.6 mmI.D.x250 mm)
30C

0.1% phosphate (pH adjusted to 7.0 by 1 mol/L-NaOH): acetonitrile =
40:60(v:v)

1.0 mL/min

UV210 nm

1.0 AU/NV

30.0 uLL

20 min

<Preparation of standard solutions>
Prepared standard solutions of 4 concentrations between 7.4 — 73.9 mg/L as C2042.

11.3 IC analysis condition (NH4*)

Equipment:
Column:

Mobile phase:
Flow rate:
Suppressor:
Injection volume
Detector:
Analysis time:

Dionex Japan DX-120

TIonPac CS12A (4 mmI.D.x250 mm)

30 mmol/L- methane sulfonic acid aq. solution
1.0 mL/min

CSRS (Recycling mode/current value 100 mA)
25 puL

Conductance (range 100 pS)

6 min.

< Preparation of standard solutions >
Prepared standard solutions of 4 concentrations between 1.03 — 10.30 mg/L as NH4*.

11.4 ICP analysis condition (Nb5+)

Equipment:

Wave length:

High frequency output
Amount of blowtorch:
Coolant gas

Plasma gas:

Carrier gas:

Purge gas:

Shimadzu ICPS-7510
309.418 nm

1.2 kw

Low

14.0 L/min

1.20 L/min

0.70 L/min

ON

<Preparation of standard solution>

Prepare standard solution of 5.0 and 25.0 mg/L as Nb5+ concentration diluted with water.
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11.5 DOC analysis condition

Equipment: Shimadzu TOC-5000A
Range: AUTO

Injection volume: AUTO

Catalyst: TC catalyst

Carrier gas Air

Flow rate: 150 mL/min

< Preparation of standard solution >

(1) Standard Accurately weigh 0.21254 g of KH- phthalate, measure up to 100 mL with
solution for TC:  water. Further, dilute it 50 times with water and use it as standard solution.
(corresponding to 20.0 mg/L TC)
(2) Standard Accurately weigh 0.35005 g of NaH carbonate and ca. 0.44250 g of Na2
solution for IC:  carbonate, measure up to 100 mL with water. Further, dilute it 50 times with
water and use it as standard solution (corresponding to 20.0 mg/L IC)

11.6 Quantification limit
C2042; 0.5 mg/L
NH4*; 1.0 mg/L

11.7 Recovery test

C2042(%) NH4+(%) Nb5*+(%)
Test item 100 97 102
Test item-water 101 97 104

Based on the above result by direct quatification of liquids after exposure, the following were
calculated as 100%, i.e., residual amount, residual rate, formation of decomposed substance
and its rate, degradation rate and mass balance.

12. Statistical Method for Data Analysis

* Regression equation and regression coefficient of LC and IC analysis calibration curves
were calculated with least-squares method.

* Data processing of ICP analysis was carried out by attached data processor with the
equipment.

* Data processing of DOC was carried out by attached data processor with the TOC analysis
equipment.

* Residue amount of oxalate ion, residue amount of DOC (mass = mg, conc. = mg/L)
and oxygen demand (mass = mg) wer expressed by rounding off to the first decimal
place, residue amount of ammonium ion, niobium ion and degradation product
(niobium compound) to the second decimal place, and residual rate, degradation (%)
and compound formation (%) to whole number.

* Mean values are arithmetical mean.

* Rules for rounding of numerical values is round off.

13. GLP compliance
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This study was conducted to comply with:
“Standard on Testing Facility for Conducting Studies of New Chemical Substances,
etc. (Yakushokuhatsu 0331 No. 8, Seikyoku No. 6 dated 29th March 2011, Kanpoki No.
110331010) Standard Operation Procedure (SOP) on Chemical Substance GLP.

14. Archiving
Any record, sample and data concerning this study are to be kept at storage facility of Koei
Techno Co., Ltd. in accordance with GLP.

15. Environmental factor may have affected the quality assurance of the study.
None.

Test Result

1. Validity of test "0

Differences of direct quantifications in test item degradation vessels were found as 0% by
LC, 3% by IC and 0% by ICP-AES, respectively from Table 1, and 3% by DOC from Table 3.
These differences by direct quantifications are all less than 20% and the degradation of
aniline calculated from oxygen demand value were more than 40% on Day 7 and more than
65% on Day 14 of the exposure, therefore, this study is considered to be valid.

*10 Differences from the maximum to the minimum value of the degradation by LC, IC,
ICP-AES and DOC analysis were employed for the judgment of validity on test (as shown *1
page 5)

2. Degradation
Mean value of degradation of the test item on Day 28 measured by oxygen demand was
0% as shown in Table 1. And, the direct quantification was conducted by means of a
Liquid Chromatography (LC) for oxalate ion, an Ion Chromatography (IC) for
ammonium ion and an Inductive Coupled Plasma-Atomic Emission Spectrometry
(ICP-AES) for niobium ion, since the test item is dissociated to above ions in water.
According to the direct quantification, the % degradation of oxalate was mean 100% of the
replicates, mean 2% for ammonium ion and mean 100% for niobium ion, respectively.

Table 1
% Degradation Attached [Attached
. No. Test vessel .
Degradation mean Table Figure
by 3 Test item -11
oxygen demand 4 Test item 0 0 AT 1 AF 1
5 Test item 11
6 |Inoculum blank -
Degradation of | No. Test vessel % Degradation Attached At’?ached
oxalate by S —— — mean Table Figure
. e L est item
AF
direct qlzirét)lﬁcatlon 4 Tost item 100 100 AT 9-1 pin
5 Test item 100
5 ;
Degradation of | No. Test vessel % Degradation A%Caﬁ?ed A}i;fached
ammonium ion by . eal anse 1SULE
3 Test item 0 2 AT 2-2 AF
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direct quantification| 4 Test item 3 2-8~
(I10) 5 Test item 2 2-14
Degradation of | No. Test vessel v Degradatu:; A?agiled Agached
mean able igure

niobium ion by

direct quantification 3 Test item 100 AF
(IqCP-AES) 4 Test item 100 100 AT 2-3 9-15~
5 Test item 100 9-19

Remarks: No. indicates a detector of coulometer.

3. Residual rate, degradation rate, formation rate and mass balance (Table 2)

The residual rate was found, mean 0% at test item vessels and 98% at inoculum blank
for oxalate ion, mean 96% at test item vessels and 98% at test item-water for ammonium ion
and mean 0% at test item vessels and 101% at inoculum blank for niobium ion. According to
LC analysis no degradation products of more than 1% was detected.

Further, the formation rate of niobium hydroxide was mean 103% at test item vessels,

and combined mass balance of niobium ion and niobium hydroxide was mean 103% at test
item vessels.

Table 2
% Residue Attached | Attached
No. Test vessel .
mean Table Figure
Residual rate of 3 Test item 0
oxalate 4 Test item 0 0 +F
5 Test item 0 AT 271 2-1~2-17
6 | Inoculum blank 98
N A7 (%) Attached | Attached
0. Test vessel ;
mean Table Figure
Residual rate of 3 Test item 98
ammonium 4 Test item 95 96 AT 2-9 114
5 Test item 96 2-8~2-14
6 Inoculum blank 98
N %Residue Attached | Attached
0. Test vessel ;
mean Table Figure
Residual rate of 3 Test item 0 i
niobium ion 4 Test item 0 0 AT 2-3 9-15~
5 Test item 0
6 Inoculum blank 101 2°19
Formation rate of | No. Test vessel %Formation Ai;aﬁled A;t‘ached
. . mean able igure
n10b1um($;f droxide 3 Test item 104 1
4 Test item 103 103 AT 2-3 2-15~
5 Test item 103 2-19
No Test vessel %Mass balance Attached | Attached
Mass balance of ' mean Table Figure
niobium ion and -
niobium hydroxide 3 Test ¥tem 104 Attached
4 Test item 103 103 AT 2-3 Figure
5 Test item 103 2-15~

4. Qualitative analysis of niobium ion degradation product in test item vessels
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An IR analysis was conducted after the exposure of the test item degradation vessels to

compare the spectrum with that of standard substance of niobium hydroxide (V), and the
identification of both items was confirmed (Attached Figure 9 and 10).

5. Residual amount of DOC

From Table 3 below, it is found that the residual DOC amount was mean 0.0 mg*2 at test
item vessels and 4.1 mg at test item-water vessel against theoretical one, and hence the
residual rate was mean 0%"® and 95 %, respectively. The degradation rate derived from
DOC was mean 104%.

Table 3

Residual DOC | Residual (%) | %Degradation | Table | Figure
No.| Test vessel

(mg) | mean mean mean
3 Test item -0.1 -2 102
4 Test item -0.2 0.0"13 -5 013 105 104 AT 3 AF 3
5 Test item -0.2 -5 105
6 | Inoculum blank 4.1 95

*12: The value of test item was calculated by deducting value of the basic respiration vessel
and test item-water by deducting that of ultra pure water blank.
*13 The value obtained were minus figures and hence counted as 0.

6. IC residual rate and calculation of mineralization rate
Inorganic carbon (IC) residual rate at test item degradation vessels of DOC analysis were

measured as mean 0.8 mg (seen in Table 4) and pH was declined towards alkaline side as 8.8

(seen in Table 6).

These results suggested that oxalate ion derived from the test item can be degradable by
microbes and carbon dioxides generated by the degradation were to retain as IC in the test liquid
since the test liquid was alkalinity and hence the IC residual amount wasn’t reflected to the
oxygen demand. A substantial mineralization rate of the test item by microbes was calculated as
mean 18% by using an equation of “Mineralization rate = Degradation (%) by oxygen demand +
IC residual rate (residual IC percentage against theoretical DOC) (%)”. Further, if
supplementarily explained, the mineralization rate of mean 18% could not reach to 60% as a
criterion of ready biodegradability, and the reason of this lower rate than the expected was
considered due to a wide variation of the measurement error attributable to very small values of
ANO’s theoretical oxygen demand 2.8 mg and the theoretical DOC 4.3 mg.

Table 4
%BOD %IC residual %
No. Test vessel Degradation rate Mineralization | Attached Table
mean mean mean
3 Test item -11 14 3
4 Test item 0 0 21 18 21 18 1&5
5 Test item 11 19 30

7. Observation and measurement during and after the exposure
Observation carried out once a day during the exposure period was shown in Table 5.

Table 5
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Temperature of coulometer|25.0°C through the period
thermostatic bath
Dissolving condition Test item degradation vessel: insoluble on Day O - 28

of test item Inoculum blanc vessel: soluble on Day 0 - 28

Aniline degradation vessel: colourless on Day 0 - 28
Colour of test liquid Test item degradation vessel: colourless on Day 0 — 28

Inoculum blanc vessel: colourless on Day 0 - 28

. . ) Aniline degradation vessel: no proliferation on Day 0 -7
Proliferation of activated| oo 1on vessel- no prolieration on bay

: observed proliferation on day 8 — 28
sludge

Test item degradation vessel: no proliferation on Day 0 - 28

Visual observation and result of pH measurement at the end of exposure were shown in
Table 6.

Table 6
End of exposure Test item vessel Inoculum blank
Coulometer detector No. 3 4 5 6
Dissolvi "
1950 V.mg condition insoluble | insoluble | insoluble soluble
of test item
Colour of test liquid colourless | colourless | colourless colourless
Proliferation of activated No No No
sludge
pH at the end of exposure 8.55 8.97 8.97 3.65

8. Identification of test item and stability under the storage condition

Identification: IR spectra by sponsor and by Koei Techno were compared to find both are
identical. (Attached Figure4 and 5)

Stability: IR measurement on the day of start and end of exposure were carried out and it is
confirmed the test item was stable during the test period. (Attached Figure 6 and 7)

Discussion

The difference of both extremes in % degradation of replicates calculated by the oxygen demand
was 22% as seen in Table 1, and this value deviates from the allowance of less than 20% as
specified in SOP. The reason of this deviation is speculated by a wide variation for the
measurement of oxygen demand attributed to the very small theoretical oxygen demand of ANO
as 2.8 mg. Since the difference of both extremes in oxygen demand of replicates was 0.6 mg and
within the range of coefficient of variation (sd = 1.9 mg in basic respiration vessels obtained by
studies in 2012), in this test it seems difficult to judge a validity of the test by using the
degradation rate by oxygen demand. Therefore, the validity of the test was assessed by LC
analysis, IC analysis, ICP-AES analysis and DOC analysis by using their difference of both
extreme values of replicates.

In a preliminary test, niobium ion in test item degradation vessels formed (an)
insoluble product(s). Under the testing condition, it is conjectured to form niobium
oxide (V) and niobium hydroxide (V), and its dissolution tests were carried out by using
acids and alkalis (conc, sulfuric acid, conc. nitric acid, conc. hydrochloric acid, aqua
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regia, inverse aqua regia and aqueous ammonia). According to the result that the
dissolution was obtained by conc. sulfuric acid, the insoluble substance was assumed to
be niobium hydroxide (V) (Chemical Unabridged Dictionary published by Tokyo Kagaku
Dojin). In this study IR analysis was carried out to compare the spectra of the insoluble
substance with that of standard sample of niobium hydroxide (V), resulting the
confirmation of identity.

While, the quantification of niobium ion was conducted by ICP-AES after a
pretreatment of the test liquid by conc. sulfuric acid.

The generation rate of niobium hydroxide (V) was mean 103% in the test item degradation
vessel, and the mass balance of niobium ion and niobium hydroxide in total was 103% in the
test item degradation vessel.

The residual rate of DOC was mean 0%* in test item degradation vessels, while 95% in
inoculum blank, and degradation was obtained as mean 104%. And, residual amount of
inorganic carbon (IC) was mean 0.8 mg in test item degradation vessels, and the shift of pH
towards alkaline was observed, as mean pH8.83.

From the results described above, it is considered that oxalate ion derived from the test item
can be degradable by microbes and carbon dioxides generated by the degradation were to retain
as IC in the test liquid since the test liquid was alkalinity and hence the IC residual amount
wasn’t reflected to the oxygen demand.

A substantial mineralization rate of the test item by microbes was calculated as mean 18% by
using an equation of “Mineralization rate = Degradation (%) by oxygen demand + IC residual rate
(residual IC percentage against theoretical DOC) (%)”. Further, supplementarily explained, the
mineralization rate of mean 18% could not reach to 60% as a criterion of ready biodegradability,
and the reason of this lower rate than the expected was considered due to a wide variation of the
measurement error attributable to very small values of ANO’s theoretical oxygen demand 2.8 mg
and the theoretical DOC 4.3 mg.

From analysis results of LC and DOC, it is considered that oxalate as an organic component of
ANO is biodegradable and completely mineralized under the present test condition. However, it is
also considered that ammonium ion remains as unchanged form, and niobium ion remains as
niobium hydroxide (V).

It is concluded that ANO is not ready biodegradable under the test condition.

Conclusion

It is concluded that ANO is not ready biodegradable under the test condition.

Appendices

Attached Table 1 Analysis data of oxygen demand

Attached Table 2-1 Residual amount of C204% by LC analysis

Attached Table 2-2 Residual amount of NH4* by IC analysis

Attached Table 2-3 Residual amount of by ICP analysis and formation of niobium
hydroxide (V)

Attached Table 3 Analysis data of DOC

Attached Table 4 Residual rate of IC
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Attached Table 5

Attached Figure 1
Attached Figure 2-1
Attached Figure 2-2
Attached Figure 2-3
Attached Figure 2-4
Attached Figure 2-5
Attached Figure 2-6
Attached Figure 2-7
Attached Figure 2-8
Attached Figure 2-9
Attached Figure 2-10
Attached Figure 2-11
Attached Figure 2-12
Attached Figure 2-13
Attached Figure 2-14
Attached Figure 2-15
Attached Figure 2-16

Attached Figure 2-17
Attached Figure 2-18
Attached Figure 2-19
Attached Figure 3
Attached Figure 4
Attached Figure 5
Attached Figure 6
Attached Figure 7

Attached Figure 8
Attached Figure 9

Attached Figure 10

A BR No. B12011

Mineralization rate

Oxygen demand curve

Direct quantification of C204% calibration curve and result by L.C
LC analysis C204%: chromatogram of standard liquid

LC analysis C2042: chromatogram of standard liquid

LC analysis C204%: chromatogram of standard liquid

LC analysis C2042: chromatogram of residual amount

LC analysis C204% : chromatogram of residual amount

LC analysis C204% : chromatogram of residual amount

Direct quantification of NH4*: calibration curve and result by 1C
IC analysis of NH4*: chromatogram of standard liquid

IC analysis of NH4™: chromatogram of standard liquid

IC analysis of NH4*: chromatogram of standard liquid

IC analysis of NH4™: chromatogram of residual amount

IC analysis of NH4*: chromatogram of residual amount

IC analysis of NH4™: chromatogram of residual amount

ICP analysis of Nb5*: result of standard liquid

ICP analysis of Nb5": residual amount and formation of niobium
hydroxide (V)

ICP analysis of Nb5": residual amount and formation of niobium
hydroxide (V)

ICP analysis of Nb5": residual amount and formation of niobium
hydroxide (V)

ICP analysis of Nb5*: result of residual amount

DOC analysis result

IR spectrum of ANO for identification (provided by the sponsor)
IR spectrum of ANO for identification (measured at Koei Techno)
IR spectrum of ANO for stability check (at the final day of
exposure)

IR spectrum of ANO for stability check (at the final day of
exposure)

Substance identification and stability under storage condition

IR spectrum of niobium hydroxide (V) standard sample (at the
final day of exposure)

IR spectrum: qualitative analysis of niobium hydroxide (V)

(Data obtained on the final day of exposure, 27th March 2013)
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B: B R HE & [TOD] (mg)
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=AX70.2 / 90Xx32.00 / 393.06
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H,O0K)&720 ZD T, FRFEHE B 535 DI1LC,H,0,( 2 FR) D L7275,
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(ANO)EER B RN & (mg) X (R 10E
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(%)) /90X 0, / C4H;,NNbO,, +
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C: MRFTHE BN DO R (%)
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——
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BOD: 7=Y K OB EL 53 fif X D A WA A Ok 38 2 B LRI E ] (mg)
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f1# 2-1  LCITEDC,O TR &Ml ESR
it Yioig 2A 2- . - . o .
L RGO pea |ERWERE| i | e | meer | e
- w ) }ikmuf B(mg/L)? [C(mL)| D(mg) | E@%) F(%)
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1) No.: 7—mi—4#kE HEPDNo.
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*2
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D:

E:

TEEFRAARNG130.08 L7,
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PR B (mg) =B XC / 1000
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F: 55f# 5 (%) = (dh—dg) X 100/dh
dg: #EERME 53 iR X D% B (mg)
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