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Air Liquide and Thermo Fisher Scientific Collaboration

Alrgas. | ~- ALPHAGAZ™

* Air Liquide in partnership with Thermo DAt
Fisher Scientific has established .
stable isotope certified N,, H, and stable Isotope Ratio Gases

CO, gases for Thermo Fisher Scientific IRMS

 The aim of this collaboration is to
bring to your lab:
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Product Description

Non refillable cylinders
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+ Gas volume CO;: 55 liters

»+ Gas volumes N, and H,: 60 liters

« Nominal pressure: 30-37 bar (420-550 psig)

«  Water volume: 1.6 Liters

+  Outlet Swagelok connection: C10-5/8"-18
UNF standard

»  Weight: 0.4 kg (0.8 Ibs)
Other cylinder sizes and packages are available upon
request
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Low internal volume regulator

*+ Model: 206BB.single-stage brass regulator

+  Compact and light weight

= Low internal dead volumes minimizes purging
time

+  Delivery Pressure Range: 0.1 - 5 bar Regulator

* Regulator outlet. Swagelok connection: %"
NPT Outlet to 1/16"
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Airgas

an Air Liquide comparny
141 EASTON BOAD, BLDG 1, PLUMSTEADVILLE, PA 18949-0310 Phone: BOO-331-4823 Fax 215-T66-T226

CERTIFICATE OF ACCURACY:
Product Information

Part Mo.: CDISO20013CN3
Laboratory Mo.: 124-Plumsteadyille - PA
Cylinder Size: 200

Cylinder Ne A31964

Expiration Date C1E0CT2024
Cylinder Pressure: 835 psig

CGA Outlat 320

Nat Waight: 23 kg

Gross Weight B6.80 kg

Fill Tempsrature: 20°C

CERTIFIED VALUE:

Compongnt Name Concentration 3G
{vs. VPDE]
Carbon Dicoida | 59,99 %malimal (-2.7 £ 0.5) %
|

*C:0% molopic characterization |s traceabls to the NBS18-NBS13 carbonate stantards analyzad as GOz
extracted by 100% orthophosphonc acid digestion

+  Weight: 0.6 kg (1.3 1bs ?.
g " | APPROVED BY: %ﬁv'ﬁ{‘?ﬁf’ﬂ’fff ; wre 7

g James L McHale
ThermoFisher
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Isotope Characterized Gases

» Available as Start Up Kits (gas bottle + regulator) or as individual gas bottles

« All d-values are traceable to primary reference material
d 13C in CO,: Traceable to NBS-18 / NBS-19 - McCrea (1950) or Epstein, et al. (1964)

® N in N,: Traceable to NSVEC nitrogen gas standard
d ?H in H,: Traceable to VSMOW-SLAP scale - normalized to GISP - Coplen (1988)

ALPHAGAZ™ Pure Gases Uncertainty (%) | Source Veriation (%o)

0, 0"C (%o VPDB) -25
Carbon Dioxide
CO, 0"C (%0 VPDB) -3 +05 +3
Nitrogen N, 0N (%o Air) 0 +05 +15
Hydrogen H, 02H (%0 VSMOW) -250 +10 +30
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Technical Note — Cylinder Preparation And Calibration

Air Liquide has rigorously validated gas filling,
processing, and storage protocols used in the
manufacture of these products to directly
addresses and eliminate associated isotopic
fractionation that commonly accompanies those
processes.

Technical note reports:

Vaporization of liquefied gas

Gas transfilling

Gas Pressurization/depressurization—
regulation

|sotopic characterization of CO,

thermo scientific

Authors: Rick Socki', Matt Matthew?

Inhis note, wo wil address tho folowing paramaters
with axamples shown for €0 ina gas cyindar:

Vaporization of liquafiod gas

Gas ansiling

Gas Pressurzation/dapressurzation—raguiation

Isotopic charasterization of CO;

1. Vaporization of liquefied gas

TECHNICAL NOTE

&"C of Air Liquide carbon dioxide:
cylinder preparation and calibration

2. Gas transfilling
Tha equipment usad 1o transiil gas from a source oylinder
10 the procuct cylinders & referred to as a transfil marnifold
The source oylinder is connected to the faed side of the
manifoid; the product cylindars are on the receiving side.
Typicaly, a sourca cylinder can fil many product cylindars
at atime. Gases flowing through the transfil maniioid are
then subjected 1o gas expansion, pressurization and flow
diraction changes. all of which ara possible sources of
isotope fractionation. By judicious design of the gas transfll
menioid sysiem and conirold gas ransfor oparations,

thermo scientific

withou the s of the prassura reguiator but only
by sequential axpansion (5°G = -24.50% (VPDE).
Toarrive at tha effect of pressure reduction, tha isotopa
values at the designated pressures wers subtracted from
the background i

IRMS operatad in dual iniet mode. Tha isotopic valus was
measured ralative to 102% phosphoric acid-axtracted GO;
from the NBS-10 calcium carbonate standard whose
H9C= +1.95% (VPDEF*. Tha 55C value of that GO as

‘clearly show that over a pressure range of -4 bar the
Isctopa variations are less than analytical erfor, L. < 5°C
variations that can b expectad from a zoro enrichment
measurement on a welk-tuned IRMS. We therefora
conciud from these data that using the type of regulator
dascribed hore does not statisticall ater tha 55C valuas
of prassurized CO; in the pressura ranges evaluated.

Reguistor Delivery Prassure (oar)

caliorated was -3.3% (VPDA). The same
0as that was analyzed at Air Liguide was further analyzed
at the United States Geoiogical Survey (USGS). Reston,
VA USA also on a dual inlst mass spectromatar. The G
value of that GO, as measured and calbrated at the USGS
was -3.27-0,03% (VPDB).

Summary

Al Liguide has esiablished isotopically characterized Ny.
H, and GO, gases that can be used as refersnce matarial
for isotops ratio mass spectrometers. By controling several
aspects of cylinder preparation, proper source to product
cylinder transfiling techniques, and caraful pressure
rogulation, Air Liquida can assuro IRMS and users with
isctopic uniformity and refiabiity in gas siandards, not

only inthe Thermo Scientfic™ Start-Up Kit, but aiso for
subsaquent use when fe-ordarad.

Acknowledgment
Wowould lika to acknowledge Tyler Coplen, USGS, for
stablo isctopa analysis associatod with this work.
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Evaluation - Ail Liquide / USGS Reston Lab, USA (Tyler Coplen)

 Proof-of-concept evaluation — the same gas that was analyzed at Air Liquide was further analyzed
at the United States Geological Survey (USGS)

Component  Nominal value  Air Liquide - value on CoA USGS Value
CO, -25 (VPDB) 03C -24.9 £ 0.5% (VPDB)  —24.90 % 0.05 %0 (VPDB)
CO, -3 (VPDB) 63C -3.3 £ 0.5« (VPDB) -3.27 £ 0.03« (VPDB)
N, ~0 (air) O"™N -1.9 £ 0.5% (air) -1.90 £ 0.044% (air)
H, -250 (VSMOW)  8°H -253 + 5% (VMSOW) -250.0 = 3.3% (VSMOW)
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Supply Chain

e Air Liquide Germany

27 European Union Members,
UK, Norway, Switzerland

e Airgas (Air Liquide Company)
USA, Canada, China
(+ ROW through local Air Liquide affiliates)

Local Air Liquide personnel trained to support customers on site.

Reach out to your regional Thermo Fisher representative for more information on isotopically
characterized gases.
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Q&A
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Thank you for your attention. I
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