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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFDoA LOT NUMBER: PFDoA0517
COMPOUND: Perfluoro-n-dodecanoic acid
STRUCTURE: CAS #: 307-55-1

F\/\/\/\/\/ﬁ

/\/\/\/\/\/C\

/\ /\ /\ /\ /\ /\ e

MOLECULAR FORMULA: €.HF. O, MOLECULAR WEIGHT: 614.10

CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: (mmcanyyy) 05/29/2017

EXPIRY DATE: (mmionyy 05/29/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
% Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’%’ Date: _(05/30/2017

gt IS (mmiddiyyyy)
B.G. Chittim, General Manager

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 + info@well-labs.com
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Revision#:4, Revised 2017-03-06 rev0
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS /| CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotepic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring eguipment.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u(y), of a value y and the uncertainty of the independent paramsters

X,, X,,...x_on which it depends is: "
1, (V06 X, ) = | D0y,
i=l

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has alse been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,

ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1228), and 1ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: PFDoA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
romatoqraphi nditi Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase; Gradient Source: Electrospray (negative)
Start: 60% (80:20 MeOH:ACN) / 40% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH, OAg buffer) Cone Voltage (V) = 20.00
Ramp to 90% organic aver 7 min and hold for Cone Gas Flow (I/hr) = 100
1.5 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
Form#:27, Issued 2004-11-10 PFDoA0S1T (3 of 4)
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Figure 2: PFDoA; LC/IMS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml PFDoA)
Collision Gas (mbar) = 3.39e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) =13
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
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CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFBA LOT NUMBER: PFBA1217
COMPOUND: Perfluoro-n-butanoic acid
STRUCTURE: CAS # 375-22-4
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MOLECULAR FORMULA: C,HF.0O, MOLECULAR WEIGHT: 214.04
CONCENTRATION: 50 £ 2.5 pg/mi SOLVENT(S): Methanol
Water (<1%)
CHEMICAL PURITY: >98%
LAST TESTED: (mmdiyy) 12/14/2017
EXPIRY DATE: (mmianyyy 12/14/2022
RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DOCUMENTATION/ DATA ATTACHED:
Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/IMS/MS Data (Selected MRM Transitions)
ADDITIONAL INFORMATION:
. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methy! ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

P

- N
B.G. Chittim, General Manager

Certified By: Date: 12/18/2017

(mmidd/yyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 - info@well-labs.com

Formtt:27, Issued 2004-11-10
Revision#:4, Revised 2017-03-06
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The products prepared by Wellington Laborataries Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/IMS/MS,
SFC/UV/MS/IMS, x-ray crystallography, and melting peint. Isctopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an approptiate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/IMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions Is calculated using the following
equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X,, X,..X, on which it depends is: P
2
t, (XX, = 4| 2o, X,)

i=1

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

JRACEABILITY:
Al reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. in addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,

ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and I1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

S CALA

*For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs .com or contact us directly at info@well-labs.com™*
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Figure 1: PFBA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:

LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro AP1 MS
rom raphi ndition

Column: Acquity UPLC BEH Shield RP,
1.7 um, 2.1 x 100 mm

Mobile phase: Gradient
Start: 30% (80:20 MeCH:ACN) / 70% H,0
(both with 10 mM NH,OAc buffer)
Ramp to 90% organic over 7 min and hold for 1.5 min
before returning to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 pi/min

MS Parameters

Experiment: Full Scan (150 - 850 amu)

Source: Electrospray (negative)
Capillary Voltage (kV) = 3.00
Cone Voltage (V) = 10.00

Cone Gas Flow (I/hr) = 100
Desolvation Gas Flow (I/hr) = 750

Form#:27, Issued 2004-11-10
Revision#:4, Revised 2017-03-06
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Figure 2: PFBA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

Direct loop injection
10 pl (500 ng/ml PFBA)

Injection:
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O
(both with 10 mM NH,OAc buffer)

Flow: 300 plfmin

MS Parameters

Collision Gas (mbar) = 3.31e-3
Collision Energy (eV) = 10
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TON CERTIFICATE OF ANALYSIS
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PRODUCT CODE: PFPeA LOT NUMBER: PFPeA0617
COMPOUND: Perfluoro-n-pentanoic acid
STRUCTURE: CAS #: 2706-90-3

MOLECULAR FORMULA: C,HF O, MOLECULAR WEIGHT: 264.05

CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: mmudyywyy 06/14/2017

EXPIRY DATE: (mmiddlyyyy) 06/14/2022

RECOMMENDED STORAGE: Store ampoule in a coal, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eqg. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
. Cantains ~ 0.3% of Perflucro-n-heptanoic acid (PFHpA) and ~ 0.2% of C,H,F,O, (hydrido - derivative)

as measured by "F NMR.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ’%:, Date: _06/16/2017

L N (mmiddlyyyy)
B.G. Chittim, General Manager FRERES

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 35 CANADA
519-822-2436  Fax: 519-822-2849 -« info@well-labs.com
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unhecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS /| CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystaliography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an approgriate internal standard, they are compared by GC/MS, LC/MS/MS and/ar SFC/UV/MS/MS.
The relative response factars of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated

measuring equipment.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard sclutions is calculated using the following
eguation:

The combined relative standard uncertainty, u(y), of a value y and the uncertainty of the independent parameters

X, XX, 0N which it depends is: i
(X D ZH(_}J“ £F
i=l

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of £5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

)
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» L CALA

“*Eor additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™”
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Figure 1: PFPeA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:

LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mebile phase: Gradient Source: Electrospray (negative)
Start: 30% (80:20 MeOH:ACN) / 70% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for 1.5 min Cone Gas Flow (I/hr) = 60
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750

Time: 10 min

Flow: 300 plfmin
Form#:27, Issued 2004-11-10 PFPeADB17 (3 of 4)
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Figure 2: PFPeA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml PFPeA)
Collision Gas (mbar} = 3.62e-3
Mobile phase: lsocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) =
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
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CERTIFICATE OF ANALYSIS

DOCUMENTATION

PRODUCT CODE: PFHxA LOT NUMBER: PFHxA0917
COMPOUND: Perfluoro-n-hexanoic acid
STRUCTURE: CAS #: 307-24-4

FR F F F o

LT Y

e L W /C\OH
/ A / \ / 3
MOLECULAR FORMULA: € HF. 0, MOLECULAR WEIGHT; 314.05
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98%
LAST TESTED: immddyyy) 09/27/2017
EXPIRY DATE: mmddivyy) 09/27/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
’ Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains ~ 1.0% of branched isomers.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 11/01/2017

e
B.G. Chittim, General Manager e

Wellington Laboratories Inc., 345 Southgate Dr, Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 « info@well-labs.com

Form#:27, Issued 2004-11-10 PFHxAQ917 (1 of 4)
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS | CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFEC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFCIUV/IMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and assaciated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following

equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X, X,...x, on which it depends is: 2 .
u (¥, Ny,x,)) = Z”(V: ¥ )
1=l

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 96%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its compositicn and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratary Accreditation Inc. {CALA; A 1226), and 1ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

4

[
<t CALA

*Eor additional information or assistance concerning this or any other products from Wellington Laborateries Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™*
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Figure 1: PFHxA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LE: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatodgraphic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH, OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (I/hr) = 100
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 wlfmin

Form#:27, Issued 2004-11-10
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Figure 2: PFHxA: LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

Injection: Direct loop injection MS Parameters

10 pl (500 ng/ml PFHxA)
Collision Gas {mbar) = 3.46e-3

Mobile phase: Isocratic 80% (80:20 MeOH:ACN)/ 20% H,0 Collision Energy (eV) = 10
(both with 10 mM NH,OAc buffer)

Flow: 300 plimin

PFHxAQS17 (4 of 4)
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFDA LOT NUMBER: PFDA1217
COMPOUND: Perfluoro-n-decanoic acid
STRUCTURE: CAS #: 335-76-2

F F FE F E_ F F F 9
S g |
\C/ \c/ \C/ \c/ \C/ \OH

MOLECULAR FORMULA: C,,HF.,0, MOLECULAR WEIGHT: 514.08

CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: (mmcavy) 12/14/2017

EXPIRY DATE: (nmadiyyy) 12/14/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaCH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains ~ 0.2% of perfluoro-n-nonanoic acid (PFNA).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 12/18/2017

L Jdd?
B.G. Chittim, General Manager e

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 - info@well-labs.com

Formi:27, Issued 2004-11-10 PFDA1217 (1 of 4)
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, éye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS /| CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate interal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated

measuring equipment.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X, XX, ON which it depends is:
u (p(x,x0.0,)) =

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and velumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of £5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1ISO 9001 by SAl Global,

ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

,“

S CALA

*For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™
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Figure 1: PFDA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 55% (80:20 MeOH:ACN) / 45% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH, OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% crganic over 7 min and hold for Cone Gas Flow (I/hr) = 50
2 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plfmin
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Figure 2: PFDA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml PFDA)
Collision Gas (mbar) = 3.35e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) = 13
(both with 10 mM NH,OAc buffer)
Flow: 300 pi/min
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFUdA LOT NUMBER: PFUdAQ0917
COMPOUND: Perfluoro-n-undecanoic acid
STRUCTURE: CAS #: 2058-94-8

K FE ® B FE F R F
Nl Rf NNl e ]
T T i SR

F/ \F F/ \F F/ \F F/ \F F/ \F "

(9]

MOLECULAR FORMULA: C HF, O, MOLECULAR WEIGHT: 564.09

CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: (mmanyyy) 09/21/2017

EXPIRY DATE: immdanyvy 09/21/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: ;/?@%_. Date: 09/22/2017

e =T (mmigdiyyyy)
B.G. Chittim, General Manager PR

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 » Fax: 519-822-2849 -« info@well-labs.com

PFUJA0917 (1 of 4)
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The products prepared by Wellingten Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or guantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified persennel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. §'afety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambigucus routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate interal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homaogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s}, and associated uncertainty, the dilution or injection of & subsample of this product should be performed using calibrated
measuring equipment.

UNCERTAINTY:
The maximurmn combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, 4 (y), of a value y and the uncertainty of the independent parameters

X, X,...x, on which it depends is: i
TR, e ) T T R
=l

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:

At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1SO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

A%
$TY CALA

*For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™*
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Figure 1:

PFUdA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:

Waters Acquity Ultra Performance LC
Micromass Quattro micro APl MS

Chromatographic Conditions
Column: Acquity UPLC BEH Shield RP

1.7 um, 2.1 x 100 mm

r
3

Gradient

Start: 55% (80:20 MeOH:ACN) / 45% H,0

(both with 10 mM NH,OAc buffer)

Ramp to 90% organic over 7.5 min and hold for 1.5 min
before returning to initial conditions in 0.5 min.

Time: 10 min

Mobile phase:

Flow:

300 pl/min

MS Parameters

Experiment: Full Scan (225 - 850 amu)

Source: Electrospray {negative)
Capillary Voltage (kV) = 3.00
Cone Voltage (V) = 15.00

Cone Gas Flow (I/hr) = 65
Desolvation Gas Flow (I/hr) = 750
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Figure 2: PFUdA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml PFUdA)
Collision Gas (mbar) = 3.46e-3

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 11
(both with 10 mM NH,OAc buffer)

Flow: 300 p¥min
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFTIDA LOT NUMBER: PFTrDA0517
COMPOQUND: Perfluoro-n-tridecanoic acid
STRUCTURE: CAS #: 72629-94-8

F F R F R F R F F F F F ©
TR TR TRV N Y
P il ™ e . T e T N i
/ £ AW
F F F F F F F F F F F F
MOLECULAR FORMULA: C,HF,0O, MOLECULAR WEIGHT: 664.11
CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98%
LAST TESTED: (mmiddiyyyy) 05.”02}’2017
EXPIRY DATE: (mmiddiyyyy) 05/02/2022
RECOMMENDED STORAGE: Store ampoule in a cool, dark place
DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)

Figure 2: LC/MS/MS Data (Selected MRM Transitions)
ADDITIONAL INFORMATION:

. See page 2 for further details.

. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

. Contains ~ 0.1% of PFUdA (C HF,0,), ~ 0.4% of PFDoA (C HF,0,), and ~ 0.1% of PFTeDA

(C14HF2702)'
FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE
Certified By: ,%:_, Date: (05/04/2017
B.G. Chittim, \éé_ﬁgrai Manager PR
Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 + info@well-labs.com
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INTENDED USE:

The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all imes. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS /| CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFG/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters
X, XX 0N Which it depends is: ”

U AP0 X, ) = 2 0%

i=l

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those asscciated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% {(calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:

Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all praducts are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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**For additional information or assistance concerning this or any other preducts from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: PFTrDA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 60% (80:20 MeQOH:ACN) / 40% H,O Capillary Voltage {kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 22.00
Ramp to 80% crganic over 7 min and hoeld for 1.5 min Cone Gas Flow (l/hr) = 80
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 650
Time: 10 min
Flow: 300 plimin
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Figure 2: PFTrDA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 ul (500 ng/ml PFTrDA)
Collision Gas (mbar) = 3.17e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 15
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE:; PFHpA LOT NUMBER: PFHpAQ917
COMPOUND: Perflucro-n-heptanoic acid
STRUCTURE: CAS #: 375-85-9
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MOLECULAR FORMULA: C.HF_O, MOLECULAR WEIGHT:  364.06

CONCENTRATION: 50 % 2.5 pg/mi SOLVENT(S): Methanal
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: (mmicayywy) 09/27/2017

EXPIRY DATE: (nmidamyyy) 09/27/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: (09/29/2017

N
B.G. Chittim, General Manager (mmiddryyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 - Fax: 519-822-2849 - info@well-labs.com
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification andfor quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regicnal regulatioﬁs. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS /| CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GCIMS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS andfor LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new preduct are prepared from the same crystalline
lot and, after the addition of an appropriate intemal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this preduct should be performed using calibrated
measuring equipment.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X, XX, ON which it depends is:
u, (P (% Xk

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are uitimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has alsc been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its compasition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

S CALA

*For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™**
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Figure 1: PFHpA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray {negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7 min and hold for Cone Gas Flow (I/hr) = 50
2 min befare returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plfmin

PFHpADS17 (3 of 4)
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Figure 2: PFHpA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml PFHpA)
Collision Gas (mbar) = 3.43e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) = 11
(both with 10 mM NH,OAc buffer)
Flow: 300 plfmin
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFOA LOT NUMBER: PFOA0917
COMPOUND: Perfluero-n-octanoic acid
STRUCTURE: CAS #: 335-67-1

MOLECULAR FORMULA; C,HF .0, MOLECULAR WEIGHT: 414.07

CONCENTRATION: 50 + 2.5 yug/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: (mmiaanyyy) 09/27/2017

EXPIRY DATE: (mmddyy) 09/27/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _(09/28/2017

N e midd?
B.G. Chittim, General Manager R

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
5719-822-2436 ° Fax: 519-822-2849 - info@well-labs.com

Form#:27, Issued 2004-11-10 PFCAQ917 (1 of 4)
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound It contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations; Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS /| CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/IMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are alsc confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to sclution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutiens of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interast in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X, XX on which it depends is: r
1l 2
u, (P06, Xy ,)) = 1/ > uly,x,)

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of £5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:

At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This preduct was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

TR

v = CALA

<

*For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™
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Figure 1: PFOA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
Ms: Micromass Quattro micro API MS
Qhrgma;bgrgghig Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voitage (kV) = 3.00
(both with 10 mM NH_ OAc buffer) Ccne Voltage (V) = 15.00
Ramp to 90% organic over 7 min and haold for Cone Gas Flow (I/hr) = 100
2 min before returning to initial conditicns in 0.5 min. Desolvation Gas Flow (I/hr} = 750
Time: 10 min
Flow: 300 pifmin
Form#:27, Issued 2004-11-10 PFOA0917 (3 of 4)
Revision#:4, Revised 2017-03-06 rev0
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Figure 2: PFOA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Fiqure 2:
injection: Direct loop injection MS Parameters
10 ul (500 ng/mi PFOA)
Collision Gas (mbar) = 3.46e-3

Mobile phase: Isccratic 80% (80:20 MeOH:ACN) /
(both with 10 mM NH,OAc buffer)

Flow: 300 pl/min

20% H,0 Collision Energy (eV) = 11
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFNA LOT NUMBER: PENAQ717
COMPOUND: Perfluoro-n-nonanoic acid
STRUCTURE: CAS #: 375-95-1

F F R F R F F F o
LTS T A . R |
gt o g, i

Ny ol T N ik

MOLECULAR FORMULA.: CHF .0, MOLECULAR WEIGHT: 464.08

CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: (mmiddiyyyy) 07/20/2017

EXPIRY DATE: (mmiddiyyyy) 07/20/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
0 Contains ~ 0.1% of perfluoro-n-octanoic acid (PFOA), < 0.1% of perflucro-n-heptanoic acid

(PFHpA), and < 0.1% of perfluoro-n-undecanoic acid (PFUdA).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: (7/24/2017

o MO middlyyyy)
B.G. Chittim, General Manager e

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 < Fax: 519-822-2849 -« info@well-labs.com
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human cohtact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:

Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a varlety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate intemal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (v}, of a value y and the uncertainty of the independent parameters

Xy Xyyee X, ON which it depends is: P
w (X, XX, ) = sz(}',x_: ¥
i=]

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance} and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaberatory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was preduced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,

ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

4%
» L CALA

-

“For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.weli-labs.com or contact us directly at info@well-labs.com™
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Figure 1: PFNA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:

LC:
MS:

Waters Acquity Ultra Performance LC
Micromass Quattro micro API MS

Chromatographic Conditions

Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm

Mobile phase: Gradient
Start: 50% (80:20 MeOH:ACN) / 50% H,0
(both with 10 mM NH,OAc buffer)
Hold for 1 min. Ramp to 90% organic over 7 min and hold
for 1 min before returning to initial conditions in 0.5 min.
Time: 10 min

Flow: 300 plfmin

MS Parameters
Experiment: Full Scan (225 - 850 amu)

Source: Electrospray (negative)
Caplllary Voltage (kV) = 2.00
Cone Voltage (V) = 15.00

Cone Gas Flow (I/hr) = 50
Desolvation Gas Flow (I/hr) = 750

Formi:27, Issued 2004-11-10
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Eigure 2: PFNA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

Direct loop injection
10 pl (500 ng/ml PENA)

Injection: MS Parameters

Collision Gas (mbar) = 3.50e-3
Mobile phase: Isccratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) = 11

(both with 10 mM NH,OAc buffer)

Flow: 300 pl/min
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: PFTeDA LOT NUMBER: PFTeDA0917
COMPOUND: Perfluoro-n-tetradecanoic acid
STRUCTURE: CAS #: 376-06-7

MOLECULAR FORMULA: C,HF,0, MOLECULAR WEIGHT: 714.11

CONCENTRATION: 50 £+ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: (mmeeivy 09/21/2017

EXPIRY DATE: (mmeaiyw) 09/21/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION;:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.
. Contains ~ 0.2% of PFDoA (C HF, 0,) and ~ 0.2% of PFPeDA (C HF,0O,).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 09/21/2017

& (mmidd/
B.G. Chittim, General Manager mmdlyge

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 -« info@well-labs.com

Form#:27, issued 2004-11-10 PFTeDA0317 (1 of 4)
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification andfor quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isctopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFCIUVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment,

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters
Xy Xy X, ON which it depends is: i
# (¥ gk, )= [ u(p, %)

i=l

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated cn the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystaliine lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Manitoring for any degradation or change in concentration of the listed analyte(s) is performed

on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of SO 9001 by SAl Global,

ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

S CALA

**Eor additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: PFTeDA; LC/MS Data (TIC and Mass Spectrum)
21sept2017_PFTeDA_001 21-Sep-2017 12:58:57
PFTeDAQ0917 25 ug/ml Scan ES-
TIC
Ll 3.09¢7
it AWML s
O T T T T T T T T T T e T T e e e e T ime
200 250 300 350 400 450 500 550 600 650 700 750 800 850
21sept2017_PFTeDA_001 384 (6.457) 21-Sep-2017 12:58:57
PFTeDA0917 25 ug/ml Scan ES-
100+ 713 8.19e5
pC
714
0 .|..,.u|,.m]=m]|..qrmp...J.‘.‘|..‘.t‘.‘.l....,.‘.‘,\:..I‘.\.E....[nr.}nn,n..,nrr‘rmrmL‘py—n,y—.‘.“.‘.‘lu..|”n|y.u‘m.| m/z
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 55% (80:20 MeOH:ACN) / 45% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 15.00
Ramp to 90% organic over 7.5 min and hold for 1.5 min Cone Gas Flow (I/hr) = 60
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pifmin

Formi#:27, Issued 2004-11-10
Revision#:4, Revised 2017-03-06

Work Order 1800860

PFTeDA0917 (3 of 4)
rev0

Page 400 of 522



(38548 -

Figure 2: PFTeDA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml PFTeDA)
Collision Gas (mbar) = 3.46e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 14

(both with 10 mM NH,OAc buffer)

Flow: 300 pl/min
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L] TON  CERTIFICATE OF ANALYSIS
LABORATORIES DOCUMENTATION

PRODUCT CODE: PFHxDA LOT NUMBER: PFHxDAO717
COMPOUND: Perfluoro-n-hexadecanoic acid
STRUCTURE: CAS #: 67905-19-5
F F R FFR F FR F F F F F F F o}
F £ c/ \c/ © \c c/ \c/ l
e \/c/ e il \C( T W \C/C\OH

MOLECULAR FORMULA: G, HF,.O, MOLECULAR WEIGHT: 814.13

CONCENTRATION: 50 + 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: (nmwadivyyy) 07/13/2017

EXPIRY DATE: (mmwdcywy) 07/13/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED.

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methy! ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %’ Date: _08/04/2017

Wi (mm/ddyyyy)
B.G. Chittim, General Manager B

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 - info@well-labs.com

Form#:27, Issued 2004-11-10 PFHxDAO717 (1 of 4)
Revision#:4, Revised 2017-03-06 rev0
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantificaticn of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets {SDSs) are available upon request.

SYNTHESIS /| CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using

HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <56% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following

equation:

The combined relative standard uncertainty, u (), of a value y and the uncertainty of the independent parameters
X, X,....X_ on which it depends is: "

1 X
U (V) XX, )) = (D 0 X, )
=l
where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and valumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1SO 9001 by SAl Global,

ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and 1SO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

L)

“r
» « CALA

“Eor additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: PFHxDA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment: Full Scan (250 - 1250 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 55% (80:20 MeOH:ACN) / 45% H,O Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voitage (V) = 25.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (I/hr) = 60
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
Form#: 27, Issued 2004-11-10 PFHXDAOT17 (3 of 4)
Revision#:4, Revised 2017-03-06 rev0

Work Order 1800860 Page 404 of 522



| gBIS49

Figure 2: PFHxDA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml PFHxDA)
Collision Gas (mbar) = 3.13e-3
Mobile phase: lIsocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) = 15
(both with 10 mM NH,CAc buffer)
Flow: 300 plmin
Formit:27, lssued 2004-11-10 PFHxDAO717 (4 of 4)
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORTIES DOCUMENTATION
PRODUCT CODE: PFODA LOT NUMBER: PFODAO0717
COMPOUND: Perfluoro-n-octadecanoic acid
STRUCTURE: CAS #: 16517-11-6

0

\/ \/ \/ \/ \/ \/ \/ |

\/\/\/\/\/\/\/\/\/C\

A VAT S T R

F FF F

MOLECULAR FORMULA: CHF..0, MOLECULAR WEIGHT: 914.14

CONCENTRATION: 50 £ 2.5 pg/ml SOLVENT(S): Methanol
Water (<1%)

CHEMICAL PURITY: >98%

LAST TESTED: (mmuadyyy 07/13/2017

EXPIRY DATE: (mmiddivyyy) 07/13/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
Contains 4 mole eq. of NaOH to prevent conversion of the carboxylic acid to the methyl ester.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 07/14/2017

e i
B.G. Chittim, General Manager (mm/ddiyyyy)

Weliington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
5719-822-2436 + Fax: 519-822-2849 - info@well-labs.com
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INTENDED USE:
The products prepared by Wellington Laberatories Inc. are for laboratory use only. This certified reference material {CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS [ CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/IMS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Priar to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated

measuring equipment.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X,, X,,-..X, on which it depends Is: "
A0 X%, )) = | u(y, %)

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of 5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated an the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its compositicn and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISQ/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISC GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

S CALA

<

**Eor additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: PFODA; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro API MS
Chromatodraphic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (250 - 1250 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 55% (80:20 MeOH:ACN) / 45% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Caone Voltage (V) = 25.00
Ramp to 90% organic over 7 min and hold for Cone Gas Flow (l/hr) = 100
2 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 plfmin
Form#:27, Issued 2004-11-10 PFODACGT17 (3 of 4)
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Figure 2: PFODA; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

Injection: Direct loop injection MS Parameters
10 pl (500 ng/mi PFODA)
Collision Gas (mbar) = 3.31e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) = 15

(both with 10 mM NH,OAc buffer)

Flow: 300 ul/min
Form#:27, lssued 2004-11-10 PFODAQT17 (4 of 4)
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WELLINGTON  CERTIFICATE OF ANALYSIS

|\

LABORATORIES DOCUMENTATION
PRODUCT CODE: L-PFBS LOT NUMBER: LPFBS0917
COMPOUND: Potassium perfluoro-1-butanesulfonate
STRUCTURE: CAS #: 29420-49-3

£ iF £, P
S TSI
e T
% 2%
FF F F
MOLECULAR FORMULA: CFSOK MOLECULAR WEIGHT: 338,19
CONCENTRATION: : 50.0 £ 2.5 pg/ml (K salt) SOLVENT(S): Methanol
44.2 + 2.2 pg/ml (PFBS anion)
CHEMICAL PURITY: >98%
LAST TESTED: (mmiddiyyyy) 09/21/2017
EXPIRY DATE: (mmiddlyyyy) 09.”21/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m. Date: 09/22/2017
(

/' . p ~ m/ddlyyyy)
B.G. Chittim, General Manager .-

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 < Fax: 519-822-2849 - info@well-labs.com

Form#:27, Issued 2004-11-10 LPFBS0917 (1 of 4)
Revision#:4, Revised 2017-03-06 rev0
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should enly be used by qualified persennel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to naticnal and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MSIMS,
SFC/UV/MSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u(y), of a value y and the uncertainty of the independent parameters

X,, X,,..X, on which it depends is: n
2
uAp(e X, 8,0 = Z”U" x;)
i=1

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 85%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
welghing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1SO 8001 by SAl Giobal,

ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1228), and 1ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

4

&' cALA

“For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™*
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Figure 1: L-PFBS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LE¥ Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mebile phase; Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH OAc buffer) Cone Vcltage (V) = 40.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (I/hr) = 50
before retuming to initial conditions in 0.5 min. Desoivation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
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Figure 2: L-PFBS; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml L-PFBS)
Collision Gas (mbar) = 3.39e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) = 25
(both with 10 mM NH,OAc buffer)
Flow: 300 plmin
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: L-PFPeS LOT NUMBER: LPFPeS0117
COMPOUND: Sodium perfluoro-1-pentanesulfonate
STRUCTURE: CAS #: 630402-22-1

EF, F E _F
5 \C/ \C/ SOy Na*
Y c/

FN AN I

MOLECULAR FORMULA: C,F,SO,Na MOLECULAR WEIGHT: 372.09

CONCENTRATION: 50.0 £ 2.5 pg/ml (Na salt) SOLVENT(S): Methanol
46.9 + 2.3 pg/ml (PFPeS anion)

CHEMICAL PURITY: >98%

LAST TESTED: (mmdiyyy) 01/11/2017

EXPIRY DATE: (mmicaiyym) 01/11/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1; LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: (09/06/2017

L N (mmiddiyyyy)
B.G. Chittim, General Manager b

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 < Fax: 519-822-2849 -« info@well-labs.com

LPFPeS0117 (1 of 4)
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INTENDED USE:

The products prepared by Wellington Laborateries Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS: -
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to naticnal and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GG/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <56% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X1 XpeX 0N which it depends is:
U (p(x;, X5ex,)) =

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of cur products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,

ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

S CALA

-

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™*
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Figure 1: L-PFPeS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:

—
2]

Waters Acquity Ultra Performance LC
Micromass Quattro micro APl MS

=

S-

Chromatographic Conditions
Calumn: Acquity UPLC BEH Shield RP ,
1.7 ym, 2,1 x 100 mm

Gradient

Start: 50% (80:20 MeOH:ACN) / 50% H,O

(both with 10 mM NH,OAc buffer)

Ramp to 90% organic over 7.5 min and hold for 1.5 min
before returning to initial conditions over 0.5 min.

Time: 10 min

Mobile phase:

Flow: 300 yl/min

MS Parameters
Experiment: Full Scan (225 - 850 amu)

Source: Electrospray (negative)
Capillary Voltage (kV) = 3.00
Cone Voltage (V) = 50.00

Cone Gas Flow {I’hr) = 60
Desolvation Gas Flow (l/hr) = 750
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Figure 2:

L-PFPeS; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

Direct loop injection
10 ul (500 ng/ml L-PFPeS)

Injection: MS Parameters

Collision Gas (mbar) =

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O
{both with 10 mM NH,OAc buffer)

Collision Energy (eV

Flow: 300 pl/min

3.39e-3
) =
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION

br-PFHxSK

Potassium Perfluorohexanesulfonate
Solution/Mixture of Linear and
Branched Isomers

PRODUCT CODE: br-PFHxSK

LOT NUMBER: brPFHXSK0117

CONCENTRATION: 50.0 £ 2.5 pg/mi (total potassium salt)
45.5 £ 2.3 pg/ml (total PFHxS anion)

SOLVENT(S): Methanol

DATE PREPARED: (nwidayym 01/03/2017

LAST TESTED: (nmuddnywm 01/04/2017

EXPIRY DATE: (nwicavwy 01/04/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DESCRIPTION:

The chemical purity has been determined to be >98% perfluocrohexanesulfonate linear and branched isomers.
The full name, structure and percent composition for each of the identified isomeric components are given in
Table A.

DOCUMENTATION/ DATA ATTACHED:

Table A: Isomeric Components and Percent Composition by *F-NMR
Figure 1: LC/MS Data (TIC and Mass Spectrum)

Figure 2: LC/MS Data (SIR)

Figure 3: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains ~ 0.5% of perfluoro-1-pentanesulfonate and ~ 0.2% of perfluoro-1-octanesulfonate.
. CAS#: 3871-99-6 (for linear isomer; potassium salt).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 » Fax: 519-822-2849 + info@well-labs.com

brPFHxSK0117 (1 of 6)

Formi#: 13, Issued 2004-11-10
rev

Revision#:3, Revised 2015-03-24
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compounds it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS /| CHARACTERIZATION:

Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS andfor LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration, Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters
X, X,,...x, on which it depends is:

#

u, (v(x,x,..x, 0= Zh’(}:‘, X 52

i=l
where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and vclumes
(calibration of the volumetric giassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our preducts.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISC/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopenad ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1SO 9001 by SAI Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

T CALA

-

*For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Table A: br-PFHxSK; Isomeric Components and Percent Composition (by “F-NMR)*
Percent
Isomer Name Structure Composition
by *F-NMR
1 Potassium perfluoro-1-hexanesulfonate CF3CF,CF,CF,CF,CR, 80, K" 81.1
CF,CF,CF,CF,CFSO,K*
2 | Potassium 1-trifluoromethylperfluoropentanesulfonate** N 2(|3F . 2.9
3
, _ CF,CF,CF,CFOF 80K
3 Potassium 2-trifluoromethylperfluoropentanesulfonate (!:F 1.4
3
CF,CF,CFCF,CF,S0,K*
4 | Potassium 3-trifluoromethylperflucropentanesulfonate S 2(|3F Tk 5.0
3
: , CF/CFERCF,CF 505Kt
5 Potassium 4-trifluoromethylperfluoropentanesulfonate C‘:F 8.9
3
7Fa
6 Potassium 3,3-di(trifluoromethyl)perfluorobutanesulfonate CF3(!:CFQCF2803'K+ 0.2
CF,4
7 Other Unidentified Isomers 0.5
® Percent of total perfluorohexanesulfonate isomers only.
b Systematic Name: Potassium perfluorohexane-2-sulfonate,
Certified By: % Date: 01/20/2017
~ B.G. thittim R
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Figure 1: br-PFHxSK; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Fiqure 1:

LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS

Chromatographic Conditions

Column: Acquity UPLC BEH Shield RP ,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 20% (80:20 MeOH:ACN) / 80% H,O Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 50.00
Ramp to 50% organic over 14 min. Ramp to Cone Gas Flow (l/hr) = 60
90% organic over 3 min and hold for 1.5 min Desolvation Gas Flow (I/hr) = 750
before returning to initial conditions in 0.5 min.
Time: 20 min
Flow: 300 pl/min

MS Parameters

Form#:13, Issued 2004-11-10
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Figure 2: br-PFHxSK; LC/MS Data (SIR)
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Conditions for Figure 2:

LC: Waters Acquity Ultra Performance LC
S: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP ,
1.7 ym, 2.1 x 100 mm Experiment: SIR (6 channels)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 20% (80:20 MeOH:ACN) / 80% H,O Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = variable (15-62)
Ramp to 50% organic over 14 min. Ramp to Cone Gas Flow (I/hr) = 60
90% organic over 3 min and hold for 1.5 min Desolvation Gas Flow (I/hr) = 750
before returning to initial conditions in 0.5 min.
Time: 20 min
Flow: 300 plfmin
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Figure 3: br-PFHxSK; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 3:

Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml br-PFHxSK)
Collision Gas (mbar) = 3.35e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy (eV) =

(both with 10 mM NH,OAc buffer)

Flow: 300 pl/min
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: L-PFHpS LOT NUMBER: LPFHpS0817
COMPOUND: Sodium perfluoro-1-heptanesulfonate
STRUCTURE: CAS #: Not available

F, F F F F F
T
e T g gl

S e A

SO Na*

MOLECULAR FORMULA: CTFHSOaNa MOLECULAR WEIGHT:
CONCENTRATION: 50.0 £ 2.5 pg/ml (Na salt) SOLVENT(S):
47.6 £ 2.4 ug/ml (PFHpS anion)
CHEMICAL PURITY: >98%
LAST TESTED: {mmiddiyyyy) 09/01/2017
EXPIRY DATE: (mmiadyy) 09/01/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2. LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains ~ 0.2% of L-PFHxS (C,F SO ,Na) and ~ 0.1% of L-PFOS (C,F SO ,Na).

6" 13

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: m’ Date: _(09/07/2017

N m PN (mmiddlyyyy)
B.G. Chittim, General Manager

472,10
Methanol

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA

519-822-2436 » Fax: 519-822-2849 - info@well-labs.com

Formit:27, Issued 2004-11-10
Revision#:4, Revised 2017-03-06
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM} was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be wern at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS /| CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate intemal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containsrs. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X,y Xy X 0D which it depends is: P
, (P 2y, )= X 0 (0%,
i=l

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of £5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The micrebalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accraditation Inc. (CALA; A 1226), and 1ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

4

*' CALA

*FEor additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: L-PFHpS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,
1.7 gm, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 60.00
Ramp to 90% organic aver 8 min and hold Cane Gas Flow {l/hr) =
for 1 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 p/min
Form#:27, Issued 2004-11-10 LPFHpS0817 (3 of 4)
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Figure 2: L-PFHpS; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml L-PFHpS)
Collision Gas {mbar) = 3.35e-3
Mabile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,O Collision Energy {eV) = 35
(both with 10 mM NH,OAc buffer)
Flow: 300 pi/min

LPEHpS0817 (4 of 4)
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WELLINGTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION

br-PFOSK

Potassium Perfluorooctanesulfonate
Solution/Mixture of Linear and
Branched Isomers

PRODUCT CODE: br-PFOSK

LOT NUMBER: brPFOSK0117

CONCENTRATION: 50 + 2.5 pg/ml (total potassium salt)
46.4 £ 2.3 pg/ml (total PFOS anion)

SOLVENT(S): Methanol

DATE PREPARED: (mmiscyyy) 01/09/2017

LAST TESTED: (mmiddiyyyy) 01/12/2017

EXPIRY DATE: (mmdayyyy) 01/12/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DESCRIPTION:

The chemical purity has been determined to be >98% perflucrooctanesulfonate linear and branched isomers.
The full name, structure and percent composition for each of the isomeric components are given in Table A.

DOCUMENTATION/ DATA ATTACHED:

Table A: Isomeric Components and Percent Composition by "F-NMR
Figure 1: LC/MS Data (TIC and Mass Spectrum)

Figure 2: LC/MS Data (SIR)

Figure 3: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.

. A 5-point calibration curve was generated using linear PFOS (potassium salt) and mass-labelled
PFQOS as an internal standard to enable quantitation of br-PFOSK using isotopic dilution.

. CAS#: 2795-39-3 (for linear isomer; potassium salt).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 ° Fax: 519-822-2849 - info@well-labs.com

Formit:13, Issued 2004-11-10 brPFOSKO0117 (1 of 6)
rev0
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compounds it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where passible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to soluticn preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
sclubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/IMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions In the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

u, (v(x),X,,..8,)) = iﬂ{y, v,y
)

where x is expressed as a relative standard uncertainty of the individual parameter.

X, X,...x, on which it depends is:

The individual uncertainties taken into account include those associated with weights {calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The micrabalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights, All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:

Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in congentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

4%
v - CALA

[_iets e =}
HEFEREMCE MAT L
PROFUCE

*For additional information or assistance concerning this or any other preducts from Wellington Laborateries Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Table A: br-PFOSK; Isomeric Components and Percent Composition (by *F-NMR)*
Percent
Isomer Name Structure Composition
by "F-NMR
1 Potassium perfiuoro-1-octanesulfonate CF4CF,CF,CF,CF,CF,CF,CF,80, K 78.8
GF,CF,CF,CF,CF,CF,CFSO K
2 | Potassium 1-trifluoromethylperfluoroheptanesuifonate** RS B S 1.2
CF,
CF4CF,CF,CF,CF,CFCF, S0 K*
3 | Potassium 2-trifluoromethylperfluoroheptanesulfonate g 0.6
CF,
CF.CF,CF,CF;CFCF,CE,50,K*
4 | Potassium 3-trifluoromethylperflucroheptanesulfonate TR e Y 1.9
CFy
CF.CF,CF.CFCF,CE,CF, 80 K
5} Potassium 4-trifluoromethylperfluoroheptanesulfonate e TR 2:2
CF,
) , CF.OR,CFOR,CF ,CRCR,80K!
6 Potassium 5-trifluoromethylperfluoroheptanesulfonate I - 4.5
CF,
CE.CFCELCE,CFLCEER,50," K"
7 Potassium 6-trifluoromethylperfluoroheptanesulfonate o S 10.0
CF4
s
8 Potassium 5,5-di(trifluoromethyl)perfluorohexanesulfonate CF,CCF,CF,CF,CF,S0,K* 0.2
i
CFy
T
9 Potassium 4,4-di(trifluoromethyl)perfluorohexanesulfonate | CF,CF,CCF,CF,CF,S0,K* 0.03
|
CF,
i
10 Potassium 4,5-di(trifluoromethyl)perfluorohexanesulfonate CF3C|:FCFCFZCFQCF2803'K* 0.4
CF,4
i
1 Potassium 3,5-di(trifluoromethyl)perfluorohexanesulfonate CFB(ISFCF?CFCFZCFzsoa‘K+ 0.07
CFqy
e Percent of total perfluorooctanesulfonate isomers only. Isomers are labelled in Figure 2.
Y Systematic Name: Potassium perfluorooctane-2-sulfonate.
Certified By: % Date: _01/20/2017
~ B.G. Chittim S
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Figure 1: br-PFOSK; LC/MS Data (TIC and Mass Spectrum)
12jan2017_brPFOSK_008 12-Jan-2017 13:52:38
brPFOSK0117 25 ug/ml Scan ES-
o TIC
100‘1 i _ 1.69%e8
p
B e i ) i T I e SN TR SRR I R e Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
12jan2017_brPFOSK_008 521 (8.761) 12-Jan-2017 13:52:38
brPFOSK0117 25 ug/mi Scan ES-
100+ 499 3.45e6
pes
1 500
O—rprrerrer T PTPETTITRTT RS aRantsLa e L RLAASSEin nas o R errrreTeeTTreTn . MYZ
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580
Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 45% (80:20 MeOH:ACN) / 55% H,O Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Veltage (V) = 60.00
Ramp to 90% organic over 12 min and hold for 2 min. Cone Gas Flow (I/hr) =
Return to initial conditicns over 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 16 min
Flow: 300 pl/min
Form#:13, Issued 2004-11-10 brPFOSKO117 (4 of 6)
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Figure 2: br-PFOSK; LC/MS Data (SIR)
12jan2017_brPFOSK_009 12-Jan-2017  14:09:36
brPFOSKO117 1 ug/ml SIR of 7 Channels ES-
» 1 TIC
L 1.07¢6
4 ,// \
7
E‘%‘
i 1200 1220 | 1240 1260 | 4280 1300 1320 1340
'_///’
) T 2
N
] % af
tol V|
8,10 3 ;
0|||r ll\‘lll]ill\llll|III\!I\|I)’I\IIIITII}]TFI'I\II}II‘I_—]T.‘me
4.00 6.00 8.00 _ 10.00 12.00 _14.00 16.00
Conditions for Figure 2:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions:
Column: Acquity UPLC BEH Shield RP, (1.7 um, 2.1 x 100 mm)
Injection: 1.0 pg/mi of br-PFOSK
Mabile Phase: Gradient
45% (80:20 MeOH:ACN) / 56% H,O (both with 10 mM NH,OAc buffer)
Ramp to 90% organic over 15 min and hold for 3 min.
Return to initial conditions over 1 min.
Time: 20 min
Flow: 300 pl/min
MS Conditions:
SIR (ES)
Source = 110 °C
Desolvation = 325 °C
Cone Voltage = 60V
brPFOSKO117 (5 of 6)
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Figure 3: br-PFOSK; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 3:
Injection: On-column MS Parameters
Mobile phase: Same as Figure 2 Collision Gas {mbar) = 3.31e-3

Flow: 300 yl/min

Collision Energy (eV) = 11-50 (variable)
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: L-PFNS LOT NUMBER: LPFNS0917
COMPOUND: Sodium perfluoro-1-nonanesulfonate
STRUCTURE: CAS #: 98789-57-2

E. F KR F E FE E F
B T oW v Vi e
M g g R \C/

F/ \F F/ \F F/ \F F/ \F F/ \F

MOLECULAR FORMULA: C,F,,SO,Na MOLECULAR WEIGHT: 572.12

CONCENTRATION: 50.0 £ 2.5 pg/ml (Na salt) SOLVENT(S): Methanol
48.0 £ 2.4 pg/ml (PFNS anion)

CHEMICAL PURITY: >98%

LAST TESTED: (mmaaiyyy) 09/27/2017

EXPIRY DATE: (mmsdiyyy) 09/27/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: (09/28/2017

N dd
B.G. Chittim, General Manager IR

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 + info@well-labs.com

Form#:27, Issued 2004-11-10 LPFNS0917 (1 of 4)
Revision#:4, Revised 2017-03-06 rev0
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was

designed to be used as a standard for the identification and/or quantification of the specific chemical compeund it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS /| CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/IMS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homageneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken intc consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GG/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New sclution lots of existing
products are compared to older lots in the same manner, which further confirms the hormogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard uncertainty, u (y), of a value }'/and the uncertainty of the independent parameters
Xy XppeeX 0N which it depends is: f)

U, (px,5,...%,)) = Zu()/,x‘.)2

where x Is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken inte account include those associated with weights (calibration of the balance) and volumes
{calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +£5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. Fer certain
products, traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAl Global,

ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board {ANAB; AR-1523).

L
: :’ CALA ACCREDITFED
< Tes2 ——— T
. . £FHIT MY MATE AL
BROCRCER

*Eor additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**

Form#:27, Issued 2004-11-10 LPFNS0917 (2 of 4)
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Eigure 1: L-PFNS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP,
1.7 ym, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeQH:ACN) / 50% H,0 Capillary Voltage (kV) = 2.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 65.00
Ramp to 90% organic over 7 min and hold for 2 min Cone Gas Flow (I/hr) = 50
before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
Form#:27, Issued 2004-11-10 LPFNS0917 (3 of 4)
Revision#:4, Revised 2017-03-06 rev0
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Figure 2: L-PFNS; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:
Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml L-PFNS)
Collision Gas (mbar) = 3.50e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy {eV) = 45
(both with 10 mM NH,OAc buffer)
Flow: 300 pl/min
Form#:27, Issued 2004-11-10 LPFNS0917 (4 of 4)
Revision#:4, Revised 2017-03-06 rev0
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: L-PFDS LOT NUMBER: LPFDS1117
COMPQUND: Sodium perfluoro-1-decanesulfonate
STRUCTURE: CAS #: 2806-15-7

MOLECULAR FORMULA: C,F,,SONa MOLECULAR WEIGHT: 622.13

CONCENTRATION: 50.0 £ 2.5 pg/ml {Na salt) SOLVENT(S): Methanol
48.2 + 2.4 pyg/ml (PFDS anion)

CHEMICAL PURITY: >98%

LAST TESTED: mmayywy) 11/08/2017

EXPIRY DATE: (rnwddiyy) 11/08/2022

RECOMMENDED STORAGE: Store ampoule in a cool, dark place

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.
. Contains ~ 0.9% of sodium perfluoro-1-dodecanesulfenate (L-PFDo0S).

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: _11/16/2017

290 {mmiddiyyyy)

N~
B.G. Chittim, General Manager

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 » Fax: 519-822-2849 - info@well-labs.com

Form#:27, Issued 2004-11-10 LPFDS1117 (1 of 4)
Reviston#:4, Revised 2017-03-06 rev0
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION: ‘
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UVIMSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystaliine material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

UNCERTAINTY:

The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following
equation:

The combined relative standard unsertainty, 4 (y), of a value y and the uncertainty of the independent parameters

X5 Xy X, ON which it depends is: n
w2
w, (Y0¥, 00008, ) = o 2 100, %)

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used is calibrated, of Class A
tolerance, and has been tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain
products, traceability to international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 6001 by SAIl Global,
ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1228), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

%2

<L CALA

<

**For additional information or assistance concerning this or any other products from Wellington Labcratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com™

Form#:27, Issued 2004-11-10 LPFDS1117 (2 of 4)
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Figure 1: L-PFDS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 pm, 2.1 x 100 mm Experiment: Full Scan (225 - 850 amu)
Mobile phase: Gradient Source: Electrospray {negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,0 Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 70.00
Ramp to 80% organic over 7 min and hold for Cone Gas Flaw (I/hr) = 50
2 min before returning to initial conditions in 0.5 min. Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min

Formi#:27, lssued 2004-11-10
Revision#.4, Revised 2017-03-06

Work Order 1800860

LPFDS1117 (3 of 4)
rev0

Page 440 of 522



| $BISS+ .

Figure 2: L-PFDS; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml L-PFDS)
Collision Gas (mbar) = 3.46e-3
Mabile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 50
(both with 10 mM NH,OAc buffer)

Flow: 300 pl/min
Form#.:27, Issued 2004-11-10 LPFDS1117 (4 of 4)
Revision# 4, Revised 2017-03-06 rev0
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: 4:2FTS LOT NUMBER: 42FTS1216
COMPOUND: Sodium 1H,1H,2H,2H-perfluorohexane sulfonate
STRUCTURE: CAS #: Not available

F F R F H H
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AT i TS

S0,Na*

MOLECULAR FORMULA: CH,F,SO,Na MOLECULAR WEIGHT: 350.13

CONCENTRATION: 50.0 £ 2.5 yg/ml  (Na salt) SOLVENT(S): Methanol
46.7 £ 2.3 yg/ml (4:2FTS anion)

CHEMICAL PURITY: >98%

LAST TESTED: (mmiddfyyyy) 12/12/2016

EXPIRY DATE: (nwidnyyy) 12/12/2021

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further defails.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: 12/21/2016

~B. G.\C'hﬁtim (mmidalyyyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 + Fax: 519-822-2849 + info@well-labs.com

Formi#:27, Issued 2004-171-10 42FTS1216 (1 of 4)
Revision#:3, Revised 2015-03-24 rev0
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (8DSs) are available upon request.

SYNTHESIS | CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant technigues, such as NMR, GC/MS, LC/MS/MS,
SEC/UV/MSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/MS/MS.
The relative response factors of the analyte of interest in each sclution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the sclutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following

equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X, XX, ON which it depends is:
u, (3, %,0.%,)) = qu(}',\*f}z
-1

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the velumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a leve! of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:

This product was produced using a Quality Management System registered to the latest versions of 1ISO 9001 by SAI Global,
ISOANEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

4%
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**Eor additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com*
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Figure 1: 4:2FTS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
LC: Waters Acquity Uitra Performance LC
MS: Micromass Quattro micro APl MS
Chromatographic Conditions MS Parameters

Column: Acquity UPLC BEH Shield RP,

1.7 um, 2,1 x 100 mm

Gradient

Start: 50% (80:20 MeOH:ACN) / 50% H,O

(both with 10 mM NH,OAc buffer)

Ramp to 90% organic over 7.5 min and hold for 1.5 min
before returning to initial conditions in 0.5 min.

Time: 10 min

Mobile phase:

Flow: 300 plifmin

Experiment: Full Scan (150 - 850 amu)

Source: Electrospray (negative)
Capillary Voltage (kV) = 3.00
Cone Voltage (V) = 25.00

Cone Gas Flow (I/hr) = 100
Desolvation Gas Flow (I/hr) = 750
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Figure 2: 4:2FTS; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2;

Direct loop injection
10 ul {500 ng/ml 4:2FTS)

Injection:

(both with 10 mM NH,OAg buffer)

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0

MS Parameters

Collision Gas (mbar) = 3.31e-3
Collision Energy (eV) = 25

Flow:

300 pl/min

42FTS1216 (4 of 4)
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WELLINGTON  CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: B:i2F TS LOT NUMBER: 62FTS0417
COMPOUND: Sodium 1H,1H,2H,2H-perfluorooctane sulfonate
STRUCTURE: CAS #: Not available

WS NS A
i o e, e

F/C\F F/C\F F/C\F H/C\H

S0y Na*
F

MOLECULAR FORMULA: C,H,F SO Na MOLECULAR WEIGHT: 450.15

CONCENTRATION: 50.0 £ 2.5 pg/ml  (Na salt) SOLVENT(S): Methanol
474 + 2.4 yg/ml  (6:2FTS anion)

CHEMICAL PURITY: >98%

LAST TESTED: {mmiddiyyyy) 04/20/2017

EXPIRY DATE: (nmiayyy) 04/20/2022

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: % Date: (04/24/2017

L N (mmiddiyyyy)
B.G. Chittim, General Manager

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 « Fax: 519-822-2849 - info@well-labs.com
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The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by qualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regional regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS / CHARACTERIZATION:
Where possible, all of our products are synthesized using single-product unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MS/MS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:

Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internai standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UVIMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <6% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as
well as the stability and homogeneity of the solutions in the storage containers. In order to maintain the integrity of the assigned
value(s), and associated uncertainty, the dilution or injection of a subsample of this product should be performed using calibrated
measuring equipment.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the fellowing
equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters

X,, X,,...x_on which it depends Is: n
T o A Zz{(y, %1%

where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance) and volumes
(calibration of the volumetric glassware). An expanded maximum combined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of our products.

TRACEABILITY:
All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibraticn is verified prior to each
weighing using calibrated NIST and/or NRC traceable external weights. All volumetric glassware used Is calibrated, of Class A
tolerance, and has been tested accerding to the appropriate ASTM procedures, which are ultimately traceable ta NIST. For certain
products, traceability to international interlaboratory studies has alsc been established.

EXPIRY DATE / PERIOD OF VALIDITY:
Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of ISO 9001 by SAI Global,

ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. {CALA; A 1226), and 1ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).

™ BaLA

<

**For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: 6:2FTS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:

Waters Acquity Ultra Performance LC
Micromass Quattro micro API MS

33

Chromatographic Condifions
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm

Gradient

Start: 50% (80:20 MeOH:ACN) / 50% H,0

(both with 10 mM NH,OAc buffer)

Ramp to 85% organic over 7.5 min and hold for 1.5 min
before returning to initial conditions in 0.5 min.

Time: 10 min

Mobile phase:

Flow: 300 pl/min

MS Parameters

Experiment: Full Scan (150 - 850 amu)

Source: Electrospray {negative)
Capillary Voltage (kV) = 3.00
Cone Voltage (V) = 30.00
Cone Gas Flow (I/hr) =

Desolvation Gas Flow (I/hr) = 750
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Figure 2: 6:2FTS; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

Injection: Direct loop injection MS Parameters
10 ul {500 ng/ml 6:2FTS)
Collision Gas (mbar) = 3.35e-3

Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 25
(both with 10 mM NH OAc buffer)

Flow: 300 pl/min

62FTS0417 (4 of 4)
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WELLINGTON CERTIFICATE OF ANALYSIS

LABORATORIES DOCUMENTATION
PRODUCT CODE: 8:2FTS LOT NUMBER: 82FTS1216
COMPOUND: Sodium 1H,1H,2H,2H-perfluorodecane sulfonate
STRUCTURE: CAS #: Not available

“2ONS NSRS

B N W W S N
F/ \F F/ \F F/ \F F/ \F H/ \H
MOLECULAR FORMULA: C,H.F,SONa MOLECULAR WEIGHT:  550.16
CONCENTRATION: 50.0 £ 2.5 pg/ml  (Na salt) SOLVENT(S): Methanol
479 + 2.4 yg/ml  (8:2FTS anion)
CHEMICAL PURITY: >98%
LAST TESTED: mmisdyyyy) 12/12/2016
EXPIRY DATE: mmiady) 12/12/2021

RECOMMENDED STORAGE: Refrigerate ampoule

DOCUMENTATION/ DATA ATTACHED:

Figure 1: LC/MS Data (TIC and Mass Spectrum)
Figure 2: LC/MS/MS Data (Selected MRM Transitions)

ADDITIONAL INFORMATION:

. See page 2 for further details.

FOR LABORATORY USE ONLY: NOT FOR HUMAN OR DRUG USE

Certified By: %’ Date: _12/21/2016

~ B.G. Shittim mmadiysyy)

Wellington Laboratories Inc., 345 Southgate Dr. Guelph ON N1G 3M5 CANADA
519-822-2436 -« Fax: 519-822-2849 - info@well-labs.com
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INTENDED USE:
The products prepared by Wellington Laboratories Inc. are for laboratory use only. This certified reference material (CRM) was
designed to be used as a standard for the identification and/or quantification of the specific chemical compound it contains.

HAZARDS:
This product should only be used by gualified personnel familiar with its potential hazards and trained in the handling of hazardous
chemicals. Due care should be exercised to prevent unnecessary human contact or ingestion. All procedures should be carried
out in a well-functioning fume hood and suitable gloves, eye protection, and clothing should be worn at all times. Waste should
be disposed of according to national and regionatl regulations. Safety Data Sheets (SDSs) are available upon request.

SYNTHESIS /| CHARACTERIZATION:

Where possible, all of our products are synthesized using single-preduct unambiguous routes. They are then characterized, and
their structures and purities confirmed, using a combination of the most relevant techniques, such as NMR, GC/MS, LC/MS/MS,
SFC/UV/MSIMS, x-ray crystallography, and melting point. Isotopic purities of mass-labelled compounds are also confirmed using
HRGC/HRMS and/or LC/MS/MS.

HOMOGENEITY:
Prior to solution preparation, crystalline material is tested for homogeneity using a variety of techniques (as stated above) and its
solubility in a given diluent is taken into consideration. Duplicate solutions of a new product are prepared from the same crystalline
lot and, after the addition of an appropriate internal standard, they are compared by GC/MS, LC/MS/MS and/or SFC/UV/IMS/MS.
The relative response factors of the analyte of interest in each solution are required to be <5% RSD. New solution lots of existing
products are compared to older lots in the same manner, which further confirms the homogeneity of the crystalline material as

well as the stability and homogeneity of the solutions in the storage containers.

UNCERTAINTY:
The maximum combined relative standard uncertainty of our reference standard solutions is calculated using the following

equation:

The combined relative standard uncertainty, u (y), of a value y and the uncertainty of the independent parameters
X5 XX 0N which it depends is:

"

b, (9 Xy, ) = o D0 6,

=1
where x is expressed as a relative standard uncertainty of the individual parameter.

The individual uncertainties taken into account include those associated with weights (calibration of the balance} and volumes
(calibration of the volumetric glassware). An expanded maximum coembined percent relative uncertainty of +5% (calculated with a
coverage factor of 2 and a level of confidence of 95%) is stated on the Certificate of Analysis for all of cur products.

TRACEABILITY:

All reference standard solutions are traceable to specific crystalline lots. The microbalances used for solution preparation are
regularly tested by an external ISO/IEC 17025 accredited calibration company. In addition, their calibration is verified prior to each
weighing using NIST and/or NRC traceable external weights. All volumetric glassware used is of Class A tolerance and has been
tested according to the appropriate ASTM procedures, which are ultimately traceable to NIST. For certain products, traceability to
international interlaboratory studies has also been established.

EXPIRY DATE / PERIOD OF VALIDITY:

Ongoing stability studies of this product have demonstrated stability in its composition and concentration, until the specified expiry
date, in the unopened ampoule. Monitoring for any degradation or change in concentration of the listed analyte(s) is performed
on a routine basis.

LIMITED WARRANTY:
At the time of shipment, all products are warranted to be free of defects in material and workmanship and to conform to the stated
technical and purity specifications.

QUALITY MANAGEMENT:
This product was produced using a Quality Management System registered to the latest versions of 1ISO 9001 by SAl Global,
ISOMEC 17025 by the Canadian Association for Laboratory Accreditation inc. (CALA; A 1226), and ISO GUIDE 34 by ANSI-ASQ
National Accreditation Board (ANAB; AR-1523).
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*+For additional information or assistance concerning this or any other products from Wellington Laboratories Inc.,
please visit our website at www.well-labs.com or contact us directly at info@well-labs.com**
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Figure 1: 8:2FTS; LC/MS Data (TIC and Mass Spectrum)
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Conditions for Figure 1:
Le: Waters Acquity Ultra Performance LC
MS: Micromass Quattro micro APl MS
mat hic Condition MS Parameters
Column: Acquity UPLC BEH Shield RP
1.7 um, 2.1 x 100 mm Experiment: Full Scan (150 - 850 amu)
Mobile phase: Gradient Source: Electrospray (negative)
Start: 50% (80:20 MeOH:ACN) / 50% H,O Capillary Voltage (kV) = 3.00
(both with 10 mM NH,OAc buffer) Cone Voltage (V) = 30.00
Ramp to 85% organic over 7.5 min and held for 1.5 min Cone Gas Flow (l/hr) = 100
before returning to initial conditions in 0.5 min, Desolvation Gas Flow (I/hr) = 750
Time: 10 min
Flow: 300 pl/min
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Figure 2: 8:2FTS; LC/MS/MS Data (Selected MRM Transitions)
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Conditions for Figure 2:

Injection: Direct loop injection MS Parameters
10 pl (500 ng/ml 8:2FTS)
Collision Gas (mbar) = 3.28e-3
Mobile phase: Isocratic 80% (80:20 MeOH:ACN) / 20% H,0 Collision Energy (eV) = 30
(both with 10 mM NH,OAc buffer)

Flow: 300 pl/min

82FTS1216 (4 of 4)
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