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OBJECTIVE

The objective of this evaluation was to determine the weight of particulate contamination as well as the weight
of oil/hydrocarbon contamination in a cylinder

HYPOTHESIS

Hypothesis 1:

Residual oil and other hydrocarbons found within the cylinder shall not be greater than 2.5 milligrams (mg) per
square foot of internal surface area and shall not exceed 20 mg per cylinder regardless of the size of the
cylinder.

Hypothesis 2:
There shall be no measurable particulate matter found following extraction of the residual oil and hydrocarbon
residue

CONCLUSION

Based on the data collected for sample COL1907120853-001, Hypothesis 1 is ACCEPTED: Residual oil and other
hydrocarbons found within the cylinder did not exceed 2.5 milligrams (mg) per square foot of internal surface
area and did not exceed 20 mg per cylinder regardless of the size of the cylinder.

Based on the data collected for sample COL1907120853-001, Hypothesis 2 is ACCEPTED: There were no
measurable particulate matter found following extraction of the residual oil and hydrocarbon residue

Based on the data collected for sample COL1907111059-001, Hypothesis 1 is REJECTED: Residual oil and other
hydrocarbons found within the cylinder exceeded 2.5 milligrams (mg) per square foot of internal surface area
and exceeded 20 mg per cylinder regardless of the size of the cylinder.

Based on the data collected for sample COL1907111059-001, Hypothesis 2 is REJECTED: Measurable
particulate matter was found following extraction of the residual oil and hydrocarbon residue

Based on the data collected for sample COL1907111059-002, Hypothesis 1 is REJECTED: Residual oil and other
hydrocarbons found within the cylinder exceeded 2.5 milligrams (mg) per square foot of internal surface area
and exceeded 20 mg per cylinder regardless of the size of the cylinder.

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client. Intertek's responsibility and liability are
limited to the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the agreement, for any loss,
expense or damage occasioned by the use of this report. Only the Client is authorized to copy or distribute Intertek’s Reports and then only in their entirety, and the Client
shall not use the Reports in a misleading manner. In the event any portion of this report becomes public, including but not limited to press releases, articles, and marketing
material, without prior written consent from Intertek, Intertek may enforce the reproduction of the report in its entirety by making the full report public. Client further agrees
and understands that reliance upon the Reports is limited to the representations made therein. In the event any portion of this report becomes public, including but not
limited to press releases, articles, and marketing material, without prior written consent from Intertek, Intertek will enforce the reproduction of the report in its entirety by
making the full report public. Any use of the Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in
writing by Intertek. The observations and test results in this report are relevant only to the sample tested. Should Customer use an Intertek Report, in whole or in part, in such
a manner as to involve Intertek in legal controversy or to adversely affect Intertek’s reputation, it shall be Intertek’s right to utilize any and all Customer information, including,
but not limited to, data, records, instructions, notations, samples or documents within Intertek’s custody and control which relate to the customer for the purpose of offering
any necessary defense or rebuttal to such circumstances. This report by itself does not imply that the material, product, or service is or has ever been under an Intertek
certification program.
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Based on the data collected for sample COL1907111059-002, Hypothesis 2 is REJECTED: Measurable
particulate matter was found following extraction of the residual oil and hydrocarbon residue

Based on the data collected for sample COL1907111059-003, Hypothesis 1 is ACCEPTED: Residual oil and other
hydrocarbons found within the cylinder did not exceed 2.5 milligrams (mg) per square foot of internal surface
area and did not exceed 20 mg per cylinder regardless of the size of the cylinder.

Based on the data collected for sample COL1907111059-003, Hypothesis 2 is REJECTED: Measurable
particulate matter was found following extraction of the residual oil and hydrocarbon residue

Based on the data collected for sample COL1907111059-004, Hypothesis 1 is REJECTED: Residual oil and other
hydrocarbons found within the cylinder exceeded 2.5 milligrams (mg) per square foot of internal surface area
and exceeded 20 mg per cylinder regardless of the size of the cylinder.

Based on the data collected for sample COL1907111059-004, Hypothesis 2 is REJECTED: Measurable
particulate matter was found following extraction of the residual oil and hydrocarbon residue
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The objective of this evaluation was to determine the weight of particulate contamination as well as the
weight of oil/hydrocarbon contamination in a cylinder

PARAMETERS
The following parameters are controlled
VALUE DESCRIPTION UNITS METHOD MU
Evaporation
Temperature Temperature °C Oven n/a
The following parameters are monitored
VALUE DESCRIPTION UNITS METHOD MU
Temperature of Temperature Data
Temperature Evaporation °C Logger +0.2°C
Mass of Residual
Mass Residue g Analytical Balance +0.04%
SAMPLE ACQUISITION
Samples acquired by Intertek from Client:
PURCHASE
SAMPLE # DESCRIPTION SERIAL # LOCATION RECEIVED CONDITION
Worthington Cyl Shipped by N
COL1907120853-001 New 125# Refillable n/a Client 7/18/2019 Good Condition
Cylinder
Cylinder A; Shipped by
COL1907111059-001  125# Refillable Cylinder n/a Client 7/18/2019 Good Condition
with Green Valve Wheel
. ' Shipped by
C0L1907111059-002 f‘z’g;d;gfﬁl'able Oylinder n/a Client 7/18/2019  Good Condition
Cylinder C; Shipped by
COL1907111059-003  Used 1254 Refillable n/a . 7/18/2019 Good Condition
. . Client
Cylinder with Green Top
Worthington Cyl
COL1907111059-004 gjmjjfaiﬁfglfabr:ze n/a Sh'c':’l'?::t bY  7/18/2019  Good Condition

Circle Sticker
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HYPOTHESIS

Hypothesis 1:

Residual oil and other hydrocarbons found within the cylinder shall not be greater than 2.5 milligrams
(mg) per square foot of internal surface area and shall not exceed 20 mg per cylinder regardless of the
size of the cylinder.

Hypothesis 2:
There shall be no measurable particulate matter found following extraction of the residual oil and
hydrocarbon residue

EQUIPMENT LIST
MANUFACTURER'S NAME
EQUIPMENT MODEL # INTERTEK  CALIBRATION CALIBRATION RANGE
# DESCRIPTION SERIAL # ASSET # DATE DUE USED
1 Balance Ohaus/AP210S/M79924 CE1017 8/16/19 8/16/20 0g-200g
2 Oven Binder/VDL115/06-08843 CE234¢  VerifyBefore  Verify Before 530 4150ec
Use Use
Initial Initial
3 TC n/a CE2761 Calibration Calibration 23°C-120°C
Only Only
4 Te[“p Data Omega/HH500P/131002805  CE2373  7/8/2019 7/8/2020  23°C-120°C
ogger
5 Stop Watch Extech/365510 E396 1/9/2019 1/9/2020 0-600 sec
6 Tape Measure Stanley/25’ CE2417 11/17/2017 Initial Cal Only 0-40"
Isopropyl
7 CAT# LC157505/Lot# J186-21 n/a
Alcohol / n/a n/a n/a /
3 Grac!uated ACE Glass/ 100mL n/a Verify Before Verify Before 0-100mL
Cylinder Use Use
9 Pan Bal Metter CE2692  2/22/2019 2/22/2020 0-2000
an balance Toledo/ME4002E/B804328046 122/ 122/ &
Digital Thermolyne/ e
10 o ermometer PM20700/5C02640 CE2015  10/2/2018 10/2/2019 23-105°C
Note: The equipment measurement uncertainty is stated in Section 3
Testing was conducted at: 1717 Arlingate Lane, Columbus, Ohio 43228:
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PROCEDURE DESCRIPTION AND TEST DATA

Oil and hydrocarbon residue.

First the approximate surface area of each sanypleler was measured. Next, the exterior
surface of each cylinder was cleaned to removaesigue and/or particulate from the wetted
surfaces of the cylinder valve and surroundingsar#@0mL of clean, residue free isopropyl
alcohol was added for each square foot of intesnghce area. The cylinders were then placed
on their side and rolled through 360 degrees @veal surface for a minimum of 10 minutes to
assure all the internal surfaces have been thohpugdited with solvent. The solvent was then
extracted into a clean glass vessel. Any undissdigeid floating on the surface of the solvent
was noted as the presence of water or glycerin.sbhent extract was then analyzed for
hydrocarbons by Evaporation method.

The solvent was evaporated to dryness at sliglatigvio the boiling point of the solvent and then
finished in a drying oven at 221 °F (105 °C) +E&?P °C) for 15 minutes. The vessels were then
cooled to ambient temperature and the residue evdsssolved with an additional 100mL of
solvent, then transferred to pre-weighed aluminweghing dishes and once again evaporated at
221 °F (105 °C) +1.8 °F (1 °C) until all tracessaipropyl alcohol was gone.

A control sample was prepared and analyzed tométerthe residue within the solvent. Finally,
the milligrams of extracted oil was calculated bgss difference after subtraction of the residual
mass from the solvent control sample.

Particulate Test:

The residue was then re-dissolved in 100mL of sdlaad passed through a pre-weighted filter
paper. The filter paper was dried in a clean bor-anrght. The filter paper was then re-weighed
and the weight of the particulates was calculafest the residual mass was subtracted from the
control sample.

Weight of oil/hydrocarbons will equal weight of rége — weight of particulates- weight of
control sample residue

Mass of Extracted Residual Oil and Hydrocarbons

Residual Oil and Residual Oil and
Hydrocarbons Hydrocarbons
Sample (mg) (mg/ft?) PASS/ FAIL

COL1907120853-001 <0.1 <0.1 PASS
COL1907111059-001 39.8 2.8 FAIL
COL1907111059-002 37.5 2.6 FAIL
COL1907111059-003 11.2 0.8 PASS
COL1907111059-004 54.4 3.6 FAIL
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Mass of Extracted Particles

Residual Particulate Matter

Sample (mg) PASS/FAIL
COL1907120853-001 <0.1 PASS
COL1907111059-001 10.6 FAIL
COL1907111059-002 1.2 FAIL
COL1907111059-003 2.3 FAIL
COL1907111059-004 0.6 FAIL

CONCLUSION

Based on the data collected for sample COL1907120853-001, Hypothesis 1 is ACCEPTED: Residual oil and
other hydrocarbons found within the cylinder did not exceed 2.5 milligrams (mg) per square foot of
internal surface area and did not exceed 20 mg per cylinder regardless of the size of the cylinder.

Based on the data collected for sample COL1907120853-001, Hypothesis 2 is ACCEPTED: There were no
measurable particulate matter found following extraction of the residual oil and hydrocarbon residue

Based on the data collected for sample COL1907111059-001, Hypothesis 1 is REJECTED: Residual oil and
other hydrocarbons found within the cylinder exceeded 2.5 milligrams (mg) per square foot of internal
surface area and exceeded 20 mg per cylinder regardless of the size of the cylinder.

Based on the data collected for sample COL1907111059-001, Hypothesis 2 is REJECTED: Measurable
particulate matter was found following extraction of the residual oil and hydrocarbon residue

Based on the data collected for sample COL1907111059-002, Hypothesis 1 is REJECTED: Residual oil and
other hydrocarbons found within the cylinder exceeded 2.5 milligrams (mg) per square foot of internal
surface area and exceeded 20 mg per cylinder regardless of the size of the cylinder.

Based on the data collected for sample COL1907111059-002, Hypothesis 2 is REJECTED: Measurable
particulate matter was found following extraction of the residual oil and hydrocarbon residue

Based on the data collected for sample COL1907111059-003, Hypothesis 1 is ACCEPTED: Residual oil and
other hydrocarbons found within the cylinder did not exceed 2.5 milligrams (mg) per square foot of
internal surface area and did not exceed 20 mg per cylinder regardless of the size of the cylinder.

Based on the data collected for sample COL1907111059-003, Hypothesis 2 is REJECTED: Measurable
particulate matter was found following extraction of the residual oil and hydrocarbon residue
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Based on the data collected for sample COL1907111059-004, Hypothesis 1 is REJECTED: Residual oil and
other hydrocarbons found within the cylinder exceeded 2.5 milligrams (mg) per square foot of internal
surface area and exceeded 20 mg per cylinder regardless of the size of the cylinder.

Based on the data collected for sample COL1907111059-004, Hypothesis 2 is REJECTED: Measurable

particulate matter was found following extraction of the residual oil and hydrocarbon residue

This test is for information only. Final acceptance of the evaluation and final conclusions are to be
conducted by the client

TECHNICAL STAFF
Completed by:  Angie Janakievska Reviewed by: = John Senediak
Reviewer
Title: Regulatory Analyst Title: - / /
A el g i £ __-_gl o
L/&i‘,g‘ ";jc4~ da ot s / (o 2?.6/ /
&
Signature: Signature
Date 7-August — 2019 Date: 7-August-2019

Please note: this Letter Report does not represent authorization for the use of any Intertek
certification marks.
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Left: Control Right: COL1907120853-001
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Left: Control Right: COL1907111059-001
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Left: Control Right: COL1907111059-002
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Left: Control Right: COL1907111059-003
(Filter paper tore after final weighing)
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