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Why Test?

Brand Protection and Health Safety

* Impurities in Carbon Dioxide can affect the flavor
of the beverage

* Impurities in concentrations above the guideline
could have health effects on the consumer

* It is the responsibility of the gas supplier to
identify, measure, and control the levels of
impurities listed in the ISBT guideline/Coca-Cola
guideline to produce beverage-grade quality CO,

* TRUST BUT VERIFY

* Beverage manufacturers have an independent
responsibility to ensure that their suppliers
consistently meet this desired purity level



Specifications & Rationale

Parameter Guideline Limit Rationale

Purity: 99.9 % v/v min. Process Sensory:

Moisture (H20): 20 ppm v/v max. Process Any attribute that negatively

Oxygen (02): 30 ppm v/v max. Sensory . ,

Carbon Monoxide (CO): 10 ppm v/v max. Process & Regulatory |mpaCtS a beverage S taste,

Ammonia (NH3): 2.5 ppm v/v max. Process appearance, or odor.

Nitrogen Monoxide (NO): 2.5 ppm v/v max. Regulatory

Nitrogen Dioxide (NO2): 2.5 ppm v/v max. Regulatory

Non-volatile Residue (NVR): 10 ppm w/w max. Sensory Process:

Non-volatile Organic Residue (NVOR): 5 ppm w/w max. Sensory . .

Methanol (MeOH): 10 ppm v/v max. Process Any attrIbUte that deflneS a key
50 ppm v/v max. (including 20 parameter in a controlled process

Total Volatile Hydrocarbons (THC as Methane): ppm v/v max. as total non- Sensory and an important Consideration in

methane hydrocarbons [TNMHC])

the beverage industry.

Acetaldehyde (AA): 0.2 ppm v/v max. Sensory

Aromatic Hydrocarbon (AHC): 20 ppb v/v max. Regulatory

Total Sulfur Content (TSC as S exclude Sulfur Dioxide): 0.1 ppm v/v max. Sensory Regu Iatory:

Sulfur Dioxide (SO2): 1 ppm v/v max. Sensory . e ey

Odor of Solid CO2 (Snow): No foreign odor Sensory Any attrlbUte WhOSG limit is set by a
Appearance of Solid CO2 (Snow): No foreign appearance Sensory governing regu|atory agency and
Odor & Taste in Water: No foreign odor or taste Sensory related to fOOd Safet

Appearance in Water: No color or turbidity Sensory y

ISBT Guidelines 3



Techniques for Sampling

NoN-HAzARDOUS GAS SHIPMENT Hazarpous Liquip CO, SHIPMENT
FINAL PRODUGT FinaL PrRopDucT FinaL PrRopDucT
No-Haz SamMPLING KIT 1L SamPLING KIT 5.9L SampLING KIT

YPR-HF SwowlQuik 1.38 4
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Final Product CO, “No-Haz” Sampling Kit

* Why is this kit Non-Hazardous?

* Per International Air Transport Association
(IATA), samples are not dangerous goods
when:

* Division 2.2 gas (not compressed or Liquefied
in the cylinder) that is non-flammable

* Pressure is below 200kPa (29 psig, 43.5 psia
per section 3.2.0.4.1

* Gas Samples under 75kg for passenger aircraft
and under 150kg for cargo aircraft

* Pressure is below 200kPa (29 psig, 43.5 psia
per section 3.2.0.4.1

This kit is CO, Div 2.2 at no more than 25 psig
and no more then 0.05kg of gas sample.

Final Product CO, No-Haz Kit




Final Product CO, “No-Haz” Sampling Kit
Components

* A complete Final Product Test Program
requires:
e (2) 2L Gas Sampling Bags
e (2) 300cc Minicyl

e (1) 1L NVR Can with a minimum of 250g of
snow (sublimed prior to shipping)

~

Available for
Rental or
Purchase

Beverage Grade Certified Silconert Passivated 300cc Mirror Polished Final Product CO, No-Haz Kit
Sample Bags No-Haz Minicyl NVR Can




Final Product CO, “No-Haz” Sampling Kit
300cc No-Haz Cylinder

* All wetted parts are Silconert passivated to
prevent trace impurity absorption.

* %4” Swagelok tube (compression) inlet roptrePEe ol S~

e 25 psig check valve to ensure pressure is
under the IATA requirement of 29 psig

 Safety Rupture Disc (150 psig) to keep the
1800 psig cylinder from being over-
pressurized

» 3/.” Outlet connection to prevent check
valve bypassing and improper filling / Py
3/8” Outlet

<+ %" Inlet

25psig
Check Valve

/ ST-1 Passivated Flexible
%” Sampling Line

7

Silconert Passivated
300cc No-Haz Minicyl




Final Product CO, “No-Haz” Sampling Kit
Certified Beverage Grade Polxbags

* |SBT Beverage Grade True Blue 2L Polybags
come with a Certificate of Purity Lot
Analysis

* Designed for high-purity beverage grade
CO, and other high-purity gas sampling &
tes%ing applications

* Sold individually or in cases of 10

* Sold with sin%le valve or dual valve (flow-
through) configuration.

* The SHA-T accessory allows for an easy,
reliable purge, and fill process

Certified Beverage Grade
Polybag




Final Product CO, “No-Haz” Sampling Kit .
Required Accessories /

Vaporizing Pressure Regulator — High Flow  SnowQuik 1.3B

* Silconert passivated Liquid CO, e Simple, Compact, Versatile
Flash Vaporizer to supply vaporized =~ snowmaker that generated
sample gas from storage tanks to approximately 300g+ of snow in
No-Haz sampling kits or Analytical 1 minute for NVR/NVOR and
Systems Sensory tests.

Digital Scale 2kg

9

VPR-HF SnowQuik 1.3B Fibreless Bag NVR Can




Final Product CO, “No-Haz” Sampling Kit
2L Polybags — Sampling Liquid CO,

e All samples are taken from the same liquid .

liquid CO3 source valve
phase CO2 sampling port (cylinders, i
polybags, and snow). Lig.
* Ensure the sampling area is well-ventilated ey

Tank
and personal safety gear is worn

* Plug in the VPR-HF (vaporizer) and allow it L
to warm up for 20 minutes.

e Attached the 4” VPR-HF Inlet to the liquid

CO, source valve with outlet pressure
regulator and ball valve closed.

Ball Valve (Closed)

10

Sampling Liquid CO, with VPR-HF into a No-Haz
300cc Minicyl




Final Product CO, “No-Haz” Sampling Kit
2L Polybags — Sampllng Liquid CO,

* Open the Liquid CO, source valve & adjust the -

VPR-HF to deliver btween 25-30 psig i lfquid €O source valve
* Open the VPR-HF ball valve and purge the system _ :

for 15 seconds. 'gg-z y VPR
* While purging, attach a polybag to the still FEP end Tank

of the SHA T-Fitting \;3'9 _
 Open the polybag valve % - % of a turn QD) - 50 coporiy

* Fill gas to % of the bag, detach, gently squeeze to o
empty. This removes all Air gases. Ml =]__

* Refill the bag to 2/3 or 66%. Close the valve and
repeat with the 2" bag.

 Fill out sample Identification Cards with company,
time and location information

11

Overfilling the polybag can cause it to burst during transport




Final Product CO, “No-Haz” Sampling Kit

300cc Passivated Minicyl — Sampling Liquid CO,

* While still flushing the VPR-HF, detach

the SHA T-Fitting and attached the ST-1
transfer line. Purge 15 seconds.

Liq.
cOo2
Tank

liquid CO3 source valve

12



Final Product CO, “No-Haz” Sampling Kit
300cc Passivated Minicyl — Sampling Liquid CO,

e Attach the minicyl’s 74” Inlet fitting to the p—
%" passivated ST-1

* The sample will now purge from the VPR- i
HF, through the ST-1, and out of the coz
minicyl’s check valve Tank

* Fully open the minicyl’s Inlet Valve, and ’
followed by the minicyl’s Outlet Valve cylinder

* The flow will cease to exit the Check Valve 5. mE e
and now purge through the minicyl and ) -
out the Outlet Valve

* Purge for 5 minutes to remove any
potential Air gases

liquid CO3 source valve

Minicyl

O Outlet

13

Sampling Liquid CO, with VPR-HF into a No-Haz
300cc Minicyl




Final Product CO, “No-Haz” Sampling Kit
300cc Passivated Minicyl — Sampling Liquid CO,

e After purging for 5 minutes | liquid €Oy source valve
* Close the Outlet Valve on the minicyl
* The flow will now exit the Check Valve, Lig. VPR
confirming that the minicyl is pressurized to 25 co2 4
psig Tank

* Close the Inlet Valve on the minicyl, securing
the sample within the passivate minicyl

* Fill out sample Identification Cards with
company, time, and location information

* Repeat these steps for the 2" minicyl.

. YouTube

Training

Video Sampling Liquid CO, with VPR-HF into a No-Haz
300cc Minicyl

Minicyl
low pressure
cylinder

1]
25 psiy wpe
Check Valve O T

D m <+<— Outlet

14




Final Product CO, “No-Haz” Sampling Kit
SnowQuik 1.3B for NVR‘NVOR & Sensory Tests

* Inspect the NVR can’s shiny interior for
cleanliness

* Weigh the empty (lidless) NVR can with
an appropriate balance on a level
surface

~

NVR Can

* Record this “empty” wt (g) on the can’s
ID tag

Digital Scale 2kg

15

Sampling Liquid CO, with SnowQuik 1.3B
For NVR/NVOR




Final Product CO, “No-Haz” Sampling Kit
SnowQuik 1.3B for NVR‘NVOR & Sensory Tests

* Inspect the NVR can’s shiny interior for
cleanliness

* Weigh the empty (lidless) NVR can with
an appropriate balance on a level
surface

* Record this “empty” wt (g) on the can’s
ID tag

 Remove the VPR-HF from the Liquid
CO, source valve

~

NVR Can

Digital Scale 2kg

16

Sampling Liquid CO, with SnowQuik 1.3B
For NVR/NVOR




Final Product CO, “No-Haz” Sampling Kit
SnowQuik 1.3B for NVR/NVOR & Sensory Tests

* Inspect the Cone & Snow Bags for cleanliness
then attach to the Liquid CO, Source Valve i
using an appropriate mating fitting 2N

* Slightly open the Liquid CO, Source Valve to
gently flush the Snow Cone for about 10 sec

 Slide the Snow Bag over the Cone & secure it
using the Ring-lok

* Fully open the Liquid CO, Source Valve to start E
a vigorous CO2 flow & snow generation.

During this step, shake & tap the sides of the

Snow Cone / line & bags to prevent or break E
u ‘o any snow blockage. Wear cryo-safety
glo

ves during sampﬁng. YouTube

Training l"

Video TT— ‘ -‘

Sampling Liquid CO, with SnowQuik 1.3B
For NVR/NVOR

17



Final Product CO, “No-Haz” Sampling Kit
SnowQuik 1.3B for NVR/NVOR & Sensory Tests

* When the Snow Bag is full (about 1 minute
fill time), shut off the Liquid CO, Source
Valve & allow the system to de-pressurize

* Immediately transfer the snow sample into
a pre-weighed empty 1L NVR can until this
can is filled between % to % full. Obtain the
filled can wt. (g), net snow wt. (g) and
record on ID tag.

e Allow the snow to sublime before placing
back into the pelican case for return
shipment to Airborne Labs International

YouTube _
Training L 4

Video o ‘ .

Sampling Liquid CO, with SnowQuik 1.3B
For NVR/NVOR




Return Samples to Airborne Labs International

e Airborne
Labs
Internationa
| will deliver

your report
within 3 -5
days after
the receipt
of your

Carbon Dioxide (CO,) Analysis
Coca-Cola® Beverage Grade Program

Customer Company
treet Address 1
City, State ZIP

Phone: , Cell . (Fax:

Attn.: Mr./Ms./Dr. John Smith and Mr./Ms./Dr. Derek Jeter
E-Mail

Sample ID.: Vaporized Liquid COz:

Sample ID.: Received in 2 x 2L Gas Sampling Bags + 2 MiniCyls + 1.0L NVR Can

Test Description/Uni

CO; Identification (% viv by USP)
pling bags

€O, Purity (% viv, ISBT 4.0)

‘Comments: Obtained by NCG + taget list mpurity sublraction method.

Moisture (H,0, ppm viv, ISBT 3.0)
Oxygen (O, ppm viv, ISBT 4.0)

‘Comments: Resul represents Total O + Ar ppm Vv
Carbon Monoxide (CO, ppm viv, ISBT 5.0):
Ammonia (NH,, ppm vAv, ISBT 6.0):

Oxides of Nitrogen (NO,, ppm /v, ISBT 7.0)
Nitric Oxide (NO, ppm viv, ISBT 7.1)
Nitrogen Dioxide (NO,, ppm v/v, ISBT 7.1)

Non-Volatile Residue (NVR, ppm vifv, ISBT 8.0)
‘Comments: No NVR content vas observed.

Non-Volatile Organic Residue (NVOR, ppm w/i, ISBT 8.0):
‘Comments: No NVOR content was obser
Methanol (MeOH, ppm viv, ISBT 9.0)
Total Volatile Hydrocarbons (THC, ppm viv as CH,, ISBT 10.0)
Comments:

Total Non-Methane Hydrocarbons (TNMHC, ppm vAv as CH, ISBT 10.1):

Methane (CH,, ppm viv, ISBT 10.1)
Acetaldehyde (AA, ppm viv, ISBT 11.0)

Aromatic Hydrocarbon Content (ppb viv as Benzene, ISBT 12.0):
‘Comments: No target BTEX impurties detected.

Total Sulfur Content (TSC, ppm viv as S, ISBT 13.0)
Hydrogen Sulide (H.S, ppm viv, ISBT 14.0):
Carbonyl Sulfide (COS, ppm v/v, ISBT 14.0):
Dimethyl Sulfide (DMS, ppm v/v, ISBT 14.0):
Sultur Dioxide (SO, ppm viv, ISBT 14.0)

Sensory Tests

Odor & Snow Test | | ISBT 15.0):
‘Comments: *An ISBT 15,0 snow test requires a 5.9L cylinder sample.

Odor of Solid CO, Residue (Pass/Fail)
s

1L NVR can.

of Solid CO;, Residue ({
s

Appearance in Water (Pass/Fail, ISBT 16.0)

Odor & Taste in Water (Pass/Fail, ISBT 16.0):
Comments:

1L NVR can.

ALI Track No.
Received On:
Report Date:
Invoice No.:

Sample Date:
Sample Form:
Process Stage:

Result

pass
pass

pass
pass

Vaporized Liquid CO,
Final

Loa Specification

5 report*
5 99.9 min

1 20 max

1 30 max

1 10 max

05 25 max

05 report®

05 25 max

05 25 max

2 10 max

2 5 max

01 10 max

o1 50 max (20 as TNMHC)
o1 20 max

01 report

005 0.2 max

2 20 max

001 0.1 max

001 report

001 report

001 report

002 1.0 max

na No foreign odor

na No foreign odor

na No foreign appearance
na No color or turbidity

na No foreign odor or taste

Page 1013

Sample ID:  Customer Company

Source Specific Tests Res: Lo Specification
Hydrogen Cyanide (HCN, ppm v/v, ISBT SM 1.0) e nd 02 nd
Vinyl Chioride (VCI, ppm v/v, ISBT SM 2.0) nd 01 nd
Phosphine (PH,, ppm v/v, ISBT SM 3.0): nd 025 0.3 max
Camments:
iated Volatile Hydrocarbons (VHC, ppm vl
Ethane: nd 01 report”
Ethylene: nd 01 report*
Propane: nd 01 report*
Propylene: nd 01 report*
Isobutan nd 01 report*
n-Butane: nd 01 report*
Butene: nd 01 report”
nd 01 report”
n-Pentane: nd 01 report”
Hexanes+: nd 01 report”
Camments: 1
iated Volatile Sulfur Comy s (VS
Carbon Disulfide: nd 001 report*
Methyl Mercaptan: nd 001 report*
Ethyl Mercaptan: nd 001 report*
-Butyl Mercapta nd 001 report*
Isopropyl Mercaptan: nd 001 report”
n-Propyl Mercaptan: nd 001 report”
nd 001 report”
2-Butyl Mercaptan: nd 001 report”
i-Butyl Mercaptan: nd 001 report”
Diethyl Sulfide: nd 001 report”
nd 001 report*
Dimethyl Disuifide: nd 001 report*
Unknown VSC: nd 001 report”
Camments match Note: TSC 1
iated Volatile Oxygenates (VOX, ppm viv,
Dimethyl Ether: nd 01 report”
Diethyl Ether: nd 01 report”
Ethylene Oxide: nd 01 report”
i nd 01 report”
Acetone: nd 01 report”
t-Butanol. nd 01 report*
Ethanol nd 01 report*
nd 01 report”
Ethyl Acetate: nd 01 report”
WMethyl nd 01 report”
2-Butanol nd 01 report”
nd 01 report*
nd 01 report*
nd 01 report*
nd 01 report*
nd 01 report*
nd 01 report*
tmath AR+ 1O} 1
Loa=Li MoL trace
= unquantfied amount observed between LOQ and MOL. (below MDL) —= [
pplier sp report' =

GT = greater than the amount specified. % = percent. ppm = parts p
ent wiv=

pplie req:
listed within brackets. TSC = ISBT Total Sulfur Content exciuding SO,. Unit Conversions: 1 ppm w/v = L/ = 1000 ppb = 0.00019% vA. Date format: MM/DDIYY.

Report Summary:

Customer requested a standard Coca-Cola” beverage grade LCO; fest program
This sample meets all Coca-Cola” purity guidelines for beverage grade LCO;.

Reviewed by / Date: oy,
S

Jeff Watome aeoio &

ame - Anaytca Operations Manager S
SetWanme - Avayica Operatons Hanag T
Attachments: none. Veating
v e, st s e o Roadisien 468000

yrossing
i e cosomer
evesedon o) by
o SO spechentons, NEEA, GO USp.
P
Page2at3
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The Airborne Advantage

* Airborne not only provides the rental
equipment or purchased equipment
needed to take your sample, but we also
provide Trouble Shooting and Advice.

* NOTE: while CO2 Final Product was
presented, Airborne Labs International

also provides:

* CO, Feed Gas
e LIN, LOX, LAR
* Hydrogen Fuel Cell

And more

N, testing (Beverage, UHP and Industrial)

If your value is high

Purity (low)

Moisture

Oxygen

Ammonia

Nitric Oxide and Nitrogen Dioxide

Non-Volatile Residue

Total Hydrocarbon (as Methane)

Acetaldehyde

Aromatic Hydrocarbon

Carbon Monoxide

Total Sulfur (as S)

Carbonyl Sulfide

Hydrogen Sulfide

Sulfur Dioxide

Odor

KMnO4 = Potassium permanganate

Check

MEA solution

KMnO4 solution

Carbon Filters

Dryer Regeneration
Compressors Overloaded
Purge moisture traps
Excess air in combustion
Improper sampling

MEA carry over
Refrigeration system leak
Fuel

Excess air in combustion

Operation cooler

Oil carry over, Oil traps, compressor
Carbon carry over

Alumina carry over

Combustion soot (extremely fine)
Carbon in Purification System
Combustion too rick

Combustion rich in Air

MEA & KMnO4 carry over

Fuel quality

Carbon filters

Incomplete Combustion
Combustion too rich in fuel

MEA concentration low (foaming)
Low MEA level

KMnO4 solution too weak or exhausted
Fuel

Cooler

Combustion Rich in fuel

KMnO4 concentration

Incomplete Combustion

Fuel quality

KMnO4 concentration (too weak)

Incomplete Combustion

Fuel quality

KMnO4 concentration (too weak)

Water cooler

Soda Ash concentration

MEA solution

Fuel quality

Carbon heavy sulfur, ammonia & organic
compounds

Prevent Occurrences
Monitor MEA

Monitor KmnO4

Monitor Burner conditions
Verify regeneration cycle
Check compressor operation
Empty

Verify burner operating parameters
Verify proper sampling procedure

Check the temperature, flow and
concentration

Monitor Combustion
Fresh water, verify flow & pressure,
Check Ph of water

Monitor carbon, alumina &
combustion

Monitor Purification System
(carbon) and Combustion

Verify combustion

Monitor MEA Concentration

Check the source or change of fuel
Verify combustion

Verify MEA concentration and flow

Verify MEA
Verify KMnO4

Monitor Combustion & KMnO4

Monitor Combustion & KMnO4

Monitor Combustion & KMnO4

Monitor Cooler and Soda Ash

v



Sheet1

		If your value is high		Check		Prevent Occurrences

		Purity (low)		MEA solution		Monitor MEA

				KMnO4 solution		Monitor KmnO4

				Carbon Filters		Monitor Burner conditions

		Moisture		Dryer Regeneration		Verify regeneration cycle

				Compressors Overloaded		Check compressor operation

				Purge moisture traps		Empty

		Oxygen		Excess air in combustion		Verify burner operating parameters

				Improper sampling		Verify proper sampling procedure

		Ammonia		MEA carry over		Check the temperature, flow and concentration

				Refrigeration system leak

				Fuel

		Nitric Oxide and Nitrogen Dioxide		Excess air in combustion		Monitor Combustion

				Operation cooler		Fresh water, verify flow & pressure, Check Ph of water

		Non-Volatile Residue		Oil carry over, Oil traps, compressor		Monitor carbon, alumina & combustion

				Carbon carry over

				Alumina carry over

				Combustion soot (extremely fine)

		Total Hydrocarbon (as Methane)		Carbon in Purification System		Monitor Purification System (carbon) and Combustion

				Combustion too rick

		Acetaldehyde		Combustion rich in Air		Verify combustion

				MEA & KMnO4 carry over		Monitor MEA Concentration

		Aromatic Hydrocarbon		Fuel quality		Check the source or change of fuel

				Carbon filters

				Incomplete Combustion

		Carbon Monoxide		Combustion too rich in fuel		Verify combustion

				MEA concentration low (foaming)		Verify MEA concentration and flow

				Low MEA level		Verify MEA

				KMnO4 solution too weak or exhausted		Verify KMnO4

		Total Sulfur (as S)		Fuel		Monitor Combustion & KMnO4

				Cooler

				Combustion Rich in fuel

				KMnO4 concentration

		Carbonyl Sulfide		Incomplete Combustion		Monitor Combustion & KMnO4

				Fuel quality

				KMnO4 concentration (too weak)



		Hydrogen Sulfide		Incomplete Combustion		Monitor Combustion & KMnO4

				Fuel quality

				KMnO4 concentration (too weak)

		Sulfur Dioxide		Water cooler		Monitor Cooler and Soda Ash

				Soda Ash concentration

				MEA solution

				Fuel quality

		Odor		Carbon heavy sulfur, ammonia & organic compounds

		KMnO4 = Potassium permanganate






1L and 5.9L Liquid CO,,

. FinaL PrRobDucT FinaL PrRobDucT
Sampllng 1L SamMPLING KIT 5.9L SampPLING KIT

Airborne Labs International offers the SPC-1L
(Silconert Passivated Cylinder) and the 5.9L
Aluminum cylinder to properly sample and
ship Liquid phase Carbon Dioxide

To properly ship this Liquid CO2 sample, you
must be certified in an appropriate IATA
Hazardous Material Training Course or your
local Hazardous Material Training Course for
Ground Transportation

Hazardous Shipment

21




‘ Airborne Labs International Inc.

22C world's Fair Drive, Somerset, NJ 03673 Tel 732-302-1930 Fax 732-302-3035

Liquid Sampling Cylinders S ———
SPC-]_L SPC-1L LCO2

Sampling / Hazmat Shipping

Warning: Perform sampling in a well-ventilated area & wear all needed safety equipment I;‘l%
COy
=

G *

@ Record Sample ID, Remove End Caps, Install Example

1900psigy, [ | o Elbow Tube & Insert Cyl into Vertical Stand of LCO2
i i i i i L&;IM' * b (3) Fully Open Valve C, then SLIGHTLY Open Valve |::UerﬁIE |
® S||C0nert PaSS|Vated CY||nder ll_ (SPC'lL) W|th D|p TU be iusr:;nm 3 OUt:;aelveD me:CIﬂse PurgeV,aIve BmszrostLine s
. > in) Tube Ri Cyl Fills.
(educator tube) prevent “wall-adsorption” effects that w /117N @ When Show Begin to “Spurt” out PortD L=
b ; d with latil If d d T ENI9G3GB Sample Close Valve D, then Close Valve C A
can be experienced with volatile sultur compounds an DTy & Immediately Open Purge Valve B Suterng
other trace CO, impurities Close Source Valve A & allow Line
2 to De-Pressurize through Purge Valve B gg;hq;f;fe %
. . . . gg('swPa 5 Crack open Valve D to Vent any Excess LCOp &5 ™= !
* Proper sampling techniques will allow for the collection Close Valve D when " Sputtering” snow e BEL
Of 450 - 600g Of “q u id C02 WARNING: DO NOT Store or Ship an Overfilled Cylinder _"

@ Disconnect Elbow Tube/Transfer Line, Close
Valve B & Secure Cyl End Caps

Repackage sample cylinder + all equipment Vapor—
+ completed "Analysis Request Form"” Only
@ Affix Security Tags + All Hazmat Paperwork BECH
+MSDS Sheet to Courier's Handle Pouch + I.r:"'.l
n Attach Hazmat Placard to Lid Sleeve

sateri I
Hazmat Ship to Authorized Analytical Lab  -***" J"“'l'

Elbow Tube ‘ ; i Below
Using Express Courier Service Dip Tube! ||
— 63% Fill
:. (1 _ 'E/
@Connect TransferLine,
Open Purge Valve B,

Then Source Valve A Lid Placard
& Purge Line for 1 Min. Carbon
Dioxide
Net Qty UN1013
0.5 kg Overpack

b h 2
X f SPRA-1900
e o SST Quick Pressure Relief
Tra ini ng Connector 14~ oR spRA.500-3.8CN
/8" COMPIession  fa qc unlet + Hazmat
V i d e o mating union SnowMaster RFL Pelican Shipping Case Ship Docs

samples are required +MSDS

SOP-5-00 rev. 0 (1/2013) 1L Cylinder Sampling Instructions Page 4 of 4




. Airborne Labs International, Inc.

Liguid Sampling Cylinders
5.9L

Top Loader
Balance

ar
G e S

lé'g;‘d A SPRA-1800 Point purge away from you & @0

PenCyl__
sample ST-6 / 45 degree angle toward ground Liq‘|n|et gl
Sourc VE'Vé c

CGA-320 =
PTFE = 7

C'u’asher
@ Connect —
Transfer Line

* The 5.9L aluminum cylinder has a dual head valve Valve 8 —3 A L=/
allowing for liquid CO2 filling into the CGA-320 port with - ‘ Open Source - irge
Dip Tube (educator tube) while allowing headspace gas to Liqui O [ fravor
be vented during the filling process from the CGA-580 Vaive Va'veD m—
port ’ ()t oy

(Record tare wt )

Bleed off ALL Pressure 11
A Then Disconnect (.., | LCO2

Transfer Line Line—J
'
Close Source
Valve A

* Proper sampling techniques will allow for the collection
of 4000g or 4kg of liquid CO,

b = |
[l
Max Net Wt = 4.|Jk§

(10) Weigh the

I A Filled Cyl
Tare
hﬂg s, () ot ¢ Point

Max Filled [Sl=|+MAxFilled
. Cyl wi with
; Exceeded in MAX Net
this example Sample Fill
]

After Frostline is

LCO2 GENTLE
Sample VAPOR B g 3| L\:\?ailjl":r after
Filling ‘ Venting y

about 2 min of

Filling & Venting | =
I (&) CLOSE cyl
I After 30 sec Vapor Valve D ver
|I " of Filling - -Then OPEN Fillll
SLIGHTLY Purge Valve B
YouTube H OPEN : Then CLOSE I
Traini : (341 turn) ¥ Cyl Liq Inlet Il
raini ng 2 t‘:’yll:'fapnor i Valve C | |
Vid £ (T mproves g e I
I e o : the_Efﬁ':'e"f"’ of tl 1o prevent ice plugging) “
s Cylinder filling)

SOP-5-06 rev. 1 (4/2014) 5.9 Liquid CO2 Sampling Instruction Page 4 of 7



Liquid Sampling Cylinders & Analytical Systems

* The big advantage to a Liquid CO, fill cylinder is the amount of gas that can be produced as the sample is vaporized.

* The 1L cylinder and the 5.9L cylinder have enough capacity to conduct a complete analysis on the below Analytical Systems:

Xcela-350 MAX-Bev

ATLAS
Truck Station

Xcela-125
Xcela-100

MAX-Bev with Atlas Truck Station

Xcela Series Analyzer Systems Full ISBT list in 11 minutes including Purity
Available in Baseline or Teledyne configurations & modular to fit your budget




Summary

Airborne Labs International, Inc

Your Analytical Partner

* CO2 Programs
* Feed Gas
* Final Product
* Rental Kits, Purchased Kits, Customer Owned Kits

* Analytical Systems (small to large)
* With Airborne Laboratory Backup
* Onsite Sampling and Training Programs
e Other Analytical Programs & Trouble Shooting

* Industrial Commodity Gases * Specialized Gases

* ABO * Hydrogen Fuel Quality
* Air Analysis *  Gas Distribution Systems
* SF6 Test Programs * R&D Project Support
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Thank You

Authors
 Mark R. Taylor, President

~

Airborne World-Wide Offices & Distributors
* Angola

 Mark.Taylor@airbornelabs.com =32 1&

 Don Pachuta, Ph.D., CEO

 Don.Pachuta@airbornelabs.com

* Chandler Stryker, Technical Sales
e Chandler.Stryker@airbornelabs.com

ADD A FOOTER

Brazil
China
France
India
Israel

Pakistan

* Poland

Philippines

Russia

South Africa
* Thailand

e Taiwan

United Arab Emirates
United States of America
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