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1. Title
Measurement of adsorption coefficient on soil for C6OLF

2. Sponsor
Name DAIKIN INDUSTRIES, LTD.
Address  1-1 Nishi Hitotsuya, Settsu-shi, Osaka 566-8585, Japan

3. Test facility
Name Chemicals Evaluation and Research Institute, Japan, Kurume (CERI Kurume)
Address  3-2-7 Miyanojin, Kurume-shi, Fukuoka 839-0801, Japan

4. Objective
This test is performed to obtain the adsorption coefficient on soil of C6OLEF.

5. Test method
OECD Guidelines for the Testing of Chemicals, No. 121, January 22, 2001, "Estimation of the
Adsorption Coefficient (Koc) on Soil and on Sewage Sludge using High Performance Liquid
Chromatography (HPLC)"

6. GLP principle
OECD Principles of Good Laboratory Practice, November 26, 1997, ENV/MC/CHEM (98)17

7. Dates
Study initiation date March 1,2017
Experimental starting date Mearch 6,2017
Experimental completion date March 6,2017
Study completion date March 21, 2017

8. Storage of test item, raw data, etc. v
The study plan (original), the final report (original), raw data, documents about the study presented by
the sponsor and necessary materials will be stored in archives at this laboratory for 10 years from study
completion date.  Treatment of raw data, etc. after the storage period will be discussed with the sponsor.
The test item will be returned to the sponsor.

9. Personnel
Study Director
Study personnel

10. Approval of final report
Date Mavch 2/, 20177

Study Director
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11. Summary

Test item
CO60LF

Objective :
This test is performed to obtain the adsorption coefficient on soil of C6OLF.

Test methods
OECD Guidelines for the Testing of Chemicals, No. 121, January 22, 2001, "Estimation of the
Adsorption Coefficient (Koc) on Soil and on Sewage Shudge using High Performance Liquid

Chromatography (HPLC)"
Test conditions
Testequipment High-performance liquid chromatograph (HPLC)
Eluent: Methanol/purified water (60/40 v/v)
Test temperature 25+1°C
Results

The adsorption coefficient (log Koc) of C60LF was 2.65 at 25°C.



12. Test materials
12.1 Testitem
a) Chemical name etc.
Chemical name
Another name
CAS number

b) Chemical structure etc.

Structural formula

Molecular formula

Molecular weight
c) Testsample

Purity of test item

Impurity

Supplier

Lot number

d) Physicochemical property

Boiling point
Appearance
Density

e) Storage conditions

3,3,4.4.5,5,6,6,7,7,8,8,8-Tridecafluorooct-1-ene
C60LF
25291-17-2

H
HzC:C —CF2CF2CF2CF2CF2CF3

CgHsFi3
346.09 -

99.95%

Unknown 0.05% :
DAIKIN INDUSTRIES, LTD.
C2160215

106°C (760 mmHg)
Colorless transparent liquid
1.560 g/em’

The test sample was stored in a dark storage place at room temperature.

f) Identification and stability of test item
The infrared (IR) spectrum of the test item measured at this laboratory was confirmed to be
identical to that provided by the sponsor (see Fig. 4-1 and Reference). The stability of the test item
was confirmed by comparing the IR spectrum of the test item after the completion of the experiment

with that before the start of the experiment (see Figs. 4-1, 4-2).

g) Safety and handling

85000

Tn order to avoid inhalation and contact with the skin and eyes, chemically resistant gloves, mask,
safety glasses, and white coats were worn when handling the test item.



122 Reference item

85000

Name and CAS Structural formula Supplier and grade Purity (%)

F id .

oA 9 Wako Pure Chemnical Industries, Ltd.

(for dead time) _C JIS special gradh >08.5

~
75-12-7 H™ N, Pe ©
Methyl benzoat ? i i
ethyl benzoate Q ¢ocm, Wako Pure Chemical Industries, Ltd. 598.0
93-58-3 ‘Wako special grade
" u

Li Walko Pure Chemical Industries, Ltd.

inuron _N._N Cl 0 emi es 908
330-55-2 Trace Sure

o)
' Cl

Naphthalene Kanto Chemical Co., Inc. 09
91-20-3 Cica special grade -
Fenthi - O/ Sigma-Aldrich Corporati
5en ; (;n \_O_ igma-Aldrich Corporation 979

5-38- o \\S -
Phenanthrene O NACALAI TESQUE, INC. o8
85-01-8 Q Q Guaranteed reagent
DDT (I:CI3 Tokyo Chemical Industry Co., Ltd. 08
50-29-3 ClOCHOCI TCL-EP -
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13. Performance of test
13.1 Test conditions

a)

b)

Test equipment
Instrument High-performance liquid chromatograph
L.C-2010Cr (built-in UV-VIS detector)
. (Shimadzu Corporation)
Column Tnertsil CN-3 (150 mm x 2.1 mm LD, particle size 5 um,
GL Sciences Inc.)
Column temperature 25°C
Elvent Methanol/purified water (60/40 v/v)
Flow rate 0.2 mL/min
Measurement wavelength 210 nm (reference item)
200 nm (test item) (see Fig. 3)
Sample size 2uL
Test temperature
25+1°C

132  Test procedures

a)

b)

Preparation of reference item solution

Each about 10 mg of methyl benzoate, naphthalene, phenanthrene and DDT was weighed with
an electronic analytical balance and dissolved in methanol to prepare each of about 1000 mg/L
solution. Fach about 2 mg of linurone and fenthion was weighed with the electronic analytical
balance and dissolved in methanol to prepare each of about 1000 mg/L solution. ~ About 500 mg of
formamide (for dead time) was weighed with the electronic analytical balance and dissolved in
methanol to prepare about 50000 mg/L solution.  These solutions were mixed and then diluted with
methanol to prepare the reference item solution for the measurement of adsorption coefficient.

The concentration of each reference item is shown as follows.

Reference items log Koc Concentration (mg/L)
Formamide (for dead time) - About 2500
Methyl benzoate 1.80 About 150
Linuron 2.59 About 50
Naphthalene 275 About 25
Fenthion 331 About 50
Phenanthrene 4.09 About 50
DDT 5.63 About 100

Preparation of test item solution

About 100 mg of the test sample was weighed with an electric analytical balance and dissolved in
methanol to prepare about 10000 mg/L solution of test item. The test item solution was prepared
by use of methanol, because the test sample was not dissolved up to 10000 mg/L in the eluent of
HPLC analysis. Methanol was used as a solvent blank. '



85000

¢) Measurement of retention times for reference items, and making of regression line

The reference item solution was injected twice to the test equipment in Section 13.1 &) and the
retention times of the reference items were measured, respectively. The capacity factors (k) of the
reference items were calculated by the following equation.

Aregression line was made by the method of least squares using the adsorption coefficient and the
logarithmic values of the capacity factors for reference items (see Table 1 and Figs. 1, 2). The
cépacity factor (K), the slope of regression equation (a) and the intercept of regression equation (b)
were rounded off to three decimal places.

_ &
to
tr : Retention time of reference item (min)
to : Deadtime (min) (average of two measured values)
logKoc=axlogk+b |
a : Slope ofregression equation
b : Intercept of regression equation
d) Measurement of retention time for test item
The test item solution was injected twice to the test equipment in Section 13.1 a) and the retention
time of the test item was measured.  The solvent blank was injected to the test equipment once. It
was confirmed that no peak existed at the peak position of the test item by the analysis of the solvent
blank.
13.3 Calculation of adsorption coefficient
The capacity factor of the test item was calculated from the retention time. The adsorption
coefficient was calculated using the regression equation of the regression line. The average of
calculated values was regarded as the adsorption coefficient of the test item.
The adsorption coefficient was represented as logarithm and rounded off to two decimal place.
134 Treatment of numerical values
These values were treated in accordance with JIS Z 8401:1999 rule B.

k

14. Factors that affected reliability of test
No adverse effects on the reliability of this test were noted.

-10-
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15. Results and discussion
15.1 Measurement results

Name : ® k logk log Koc
Formamide 2.13 A =213
(for dead time: to) 213 verage o= <

3.06 0437 -0.360 1.80
3.06 0437 -0.360 1.80
3.98 0.869 -0.061 259 -
398 0.869 -0.061 2.59
Reference 482 1.263 0.101 2.75

Methyl benzoate

Linuron

) Naphthalene
items 482 1.263 0.101 275
3 . . - 3.
Fenthion 538 1.526 0.184 331
538 1.526 0.184 331
Phenanthrene 8.06 2.784 0445 4.09
8.07 2.789 0.445 4.09
14. 55 7 .
BOT 03 87 0.747 5.63

14.05 5.596 0.748 563
412 0934 | -0.030 2.66
4.10 0925 | -0.034 264

Testitem | C6OLF

to : Dead time (min)
tr : Retention time (min)
k (capacity factor) = (tr-0) / to
152 Regression equation of regression line in measurement conditions
log Koc=3.419 xlogk +2.760
153 Adsorption coefficient of test item

log Koc
Measured value Average

2.66 2.64 2.65

154 Discussion
The average of the measured log Koc values was 2.65 and the difference between two measured
values was 0.02. It is judged that the test results are valid because the difference between two
measured values is within £0.25.

- 11 -



Table 1 Calculation table for absorption coefficient by HPLC method

Study No. 85000

tr k logk log Koc
1-a 2.13 = 2.13
1-b 2.13
2-a 3.06 . 0.437 -0.360 1.80
2-b 3.06 0.437 -0.360 1.80
3a 3.98 0.869 -0.061 2.59
3b 3.98 0.869 -0.061 2.59
Reference 4-a 4.82 1.263 0.101 2.75
item 4b 4.82 1263 0.101 2.75
5-a 5.38 1.526 0.184 3.31
5b 538 1.526 0.184 3.31
6-a 8.06 2.784 0.445 4.09
6-b 807 2789 0.445 4.09
7-a 14.03 5.587 0.747 5.63
7-b 14.05 5.596 0.748 5.63
a 4,12 0.934 -0.030 2.66
Test b 4.10 0.925 -0.034 2.64
item
(a,b : individual sample ) Average 2.65
k=(tx-1)/1 '
t, : Dead time ( average of two measured values ) (min)
t : Retention time (min) -
log Koc =3.419 x log k +2.760
r=0.981
Reference item
1 Formamide
2 Methyl benzoate
3 Linuron
4 Naphthalene
5 Fenthion
6 Phenanthrene
7. DDT
See Figs. 1,2
March 9, 2017 Name

-12-




Study No. 85000

6.0 r

log Koc=3.419 x log k +2.760
50 r=0.981

40 r

log Koc

30

2.0 O Reference item

X Test item

1 'O 1 L . 1
-0.500 0.000 0.500 1.000

Fig. 1 Calibration curve for absorption coefficient by HPLC method.

March 9, 2017 Name
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Reference item — 1

Study No. 85000

20/ 7. 3. é

Operator: _
Operating date: 06/Mar/2017
Sample ID: 85000_170306_d1
Program: 85000 Ref 170306_.C138
Vial No.: 1.1 :
Channel: UV_VIS_1
500,000-77R0 WVL:210 nm
] Peak 1 Formamide
37 5’000_— Peak 2 Methyl benzoate
f Peak 3 Linuron
] Peak 4 Naphthalene
7 Peak 5 Fenthion
250,000-]  Peak 6 Phenanthrene
125,000~ 5 3 6
. 5
| 7
= lﬁ I [ - 1 T
-50,000-+———— T R . o -
0.0 5.0 10.0 15.0 20.0
Peak Time Height Area Area
No. (min) (1 AU) (1t AU-sec) (%)
1 213 171639 1712608 14.87
2 3.06 83482 1092496 9.48|
3 3.98 86070 1346238 11.69
4 482 153481 2323381 20.17
5 5.38 52633 992416 8.62
6 8.06 106803 2538895 _ 22.04
7 14.03 22185 1512555 13.13
Total - - 11518589 100.00

Fig.2-1  Chromatogram of HPLC analysis for adsorption coefficient by HPLC method.
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Reference item — 2

Study No. 85000

Fig. 2-2

Operator:
Operating date: 06/Mar/2017
Sample ID: 85000_170306_d5
Program: 85000 Ref 170306_LC138
Vial No.: 1.1
Channel: UV_VIS_1
500,000 Ay WVL:210 nm
Peak 1 Formamide
375’000_: Peak 2 Methyl benzoate
] Peak 3 Linuron
i Peak 4 Naphthalene
) Peak 5 Fenthion
250,000 . Peak 6 Phenanthrene
] 1 4 Peak 7 DDT
125,000—_ 9 3 6
e A
A 7
: : " i T : T . T
50,000~ ————in
0.0 5.0 10.0 15.0 20.0
Peak Time Height Area Area
No. (min) (1 AU) (1 AU-sec) %)
1 2.13 171843 1735241 15.17
2 3.06 83045 1068615 9.34
.3 3.98 85764 1344132 11.75
4 482 153709 2340413 20.46
5 5.38 53219 1027529 8.98
6 8.07 106222 2494272 21.80
7 14.05 21673 1431038 12.51
Total - - 11441240 100.00
rol7. 3.8

Chromatogram of HPLC analysis for adsorption coefficient by HPLC method.
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Fig. 2-3

Test item — 1

Study No. 85000

Operator:

Operating date:

06/Mar/2017

Sample ID: - 85000_170306_d2
Program: 85000 Test_170306_LC138
Vial No.: 12
Channel: UV_VIS_1
10,000 Ay WVL:200 nm
. |
8,000
6,000
4,000
] l
2.0007 o
‘ _:M .
| 1,000 —————— ]
0.0 5.0 10.0 15.0 20.0
Peak Time Height Area Area
No. (min) (uAU) (1 AU-sec) (%)
1 412 1153 27041 100.00
. Total - - 27041 100.00
2017, 3-6
Chromatogram of HPLC analysis for adsorption coefficient by HPLC method.
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Test item — 2

Study No. 85000

Operator:

Operating date: 06/Mar/2017

Sample ID: 85000_170306_d3
Program: 85000_Test_170306_LC138
Vial No.: 1.2 '
Channel: UV_VIS_1

10,00(}_ AU

WVL:200 nm

—F,N'

-1,000 T T T v I T T T I T
0.0 5.0 10.0

Peak Time Height Area

Area

No. (min) (tAU) - (¢ AU-sec) (%)

1 410 1102 26173 100.00

Total - - 26173 100.00

2017 3.6

Fig.2-4  Chromatogram of HPLC analysis for adsorption coefficient by HPLC method.
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Study No. 85000

Solvent blank
Operator:
Operating date: 06/Mar/2017
Sample ID: 85000_170306_d4
Program: 85000_Test_170306_LC138
Vial No.: 1.3
Channel: UV_VIS_1
10,0007, A0 ‘ WVL200 nm

8,000

6,000

4'000__ Peak position

. n.d.

Peak Time Height Area Area
No. (min) (1 AU) (1 AU-sec) %)
Total - - 0 0.00
»>o017.3. 6

Fig.2-5  Chromatogram of HPLC analysis for adsorption coefficient by HPLC method.
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Copy
. - Shayre
Study No. 84999 Wavelength 195.00-340.00
Date February. 08,2017 Scale Limit -0.01-0.30
Sample Test item Slit Width (UV/VIS)2.0 nm
Solvent Methanol Scan Speed. 200nm/min
Reference - Sampling Pitch ~ 0.500nm
Cell 10mmx10 mm, quartz Analyst
Instrument _ V-660 Note about 10000 mg/L
Photometric Mode Abs :
Chemicals Evaluation and Research Institute, Japan, Kurume
0.3 :
02 A for HPLC analysis (200 nm)
Abs
0.1
_0 01 C l 1 l 1 | .
195 250 300 340
- Wavelength [nm]
Peak List

Fig. 3 UV spectrum of test item.
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1 1 |
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40—

20— ' : . .................. W

: C-:F str.
0 - T 1 H 1] f 1 U T T 2 T T T T 1 L} 1 T : 1 I i T l 1 l. T T 14 1 T T i T T T T T 1] T ¥ 1] T T - 1 i T
40000 3500 3000 2500 2000 . 1750 1500 1250 1000 750 500
. . cm—1

Instrument  : Shimadzu IRAffinity-1S
Study No. : 84999 '

Sample : Test item

Method : Neat

Date : February 7, 2017

Name :

Fig.4-1 IR spectrum of test item measured before experimental start.
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1 | I

Ao T { o : T T l ]; R i LI | T i ] 1 1 i T [ 1 1 i 1] T i 1 LI | 3 .i T 1 I 1 .] T T i T
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
, cm-1

Instrument  : Shimadzu IRAffinity-1S
Study No. : 85000

Sample : Test item
Method : Neat

Date :March 7, 2017
Name

Fig.4-2 IR spectrum of test item measured after experimental completion.
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Study No. 85000

D) SHIMADzu

L] T T T T T T T T T L4 T T T T T T 1 T T l T T T T ] T T 1 T I' L 1 1 [ T 1) T L) I L T T l T
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
cm—1
T5A—8 [
2| DIIE i o6ALTAY
3| 9oIND Lot,02160215
[ EPPEY]
5 | WEE—F FRE
6 | 7HE{AME Happ—Genzel
! 20
10 | 58 4om1_
[l B RERS R=2 (H) =2 MO T THIEEB EESY
1 |532.36 7023 813 551.64 522.7 711.92 00,74
2| 66351 £5.92 14,72 682.80 546.1% 54891 243.79
3 |105.95 22.56 2592 711.73 582.8¢ — |898.76 30,28
4 | 117.52 4603 6.2 72523 . | 71112 606,57 10054
5 1783.10 58.74 1542 790.81 7713 43021 87.37
5 |810.10 50.88 1447 817.82 804,32 43345 86.65
7 |82553 63.93 1151 833.25 817.62 48562 56,60
B 1842.89 5176 16.20 858.32 833.25 718.20 17442
g |986.34 4943 14,89 §74.05 93033 112055 8527
10 | 1060.85 5251 340 1064.71 1043.49 975,64 2842
1| 1068.56 52.05 526 1085.92 05411 753,68 =811
12 | 1145.72 7457 1642 1150.22 12643 2186.80 751.14
13 | 1201.86 2203 B.17 122094 174.65 3391.08 198,75
% |124023 | 2033 12.95 284,59 1220.94 4501,77 509.03
15 | 142347 48.20 28.57 454,33 1408.04 137253 315.75
16 | 1653.00 74,73 238 1568.43 1651.07 400,51 16.32
11/15/'16

Reference IR spectrum supplied by sponsor.

-22 -





