


Environment

LD16-13 - Measurement of Gregnhouse gases GHG

AN-LD16-13.pdf {1,33 Mo) did Energy (fossil fuel) and agriculture required for humen activities on Barth produce Greenhouse gases ((GHG) such
a4 Carbon Dioxide (CO2), Methane (CH4), Nitrous Oxide (N20) and Flnorineted gases mainly Sulfor Hexaflnoride (SF6). These gases tend to
gbsorb infrared radiation emitted by the Rarth surface resulting to reduce the atmospheric heat loss into space and keeping Farth warmer,

LD18-01 - Air analysis using the MultiDetek2 and PlasmaDetek2

i “/\k _Tha air analysis for environmental applications is more and more required in different ragions of the
world. In this application note, the trace analysiz of acids, sulfurs and nitrous oxide has been combined in one single compact instroment using one
detection technology based on plasma emizsion (PlasmaDetek2). The MultiDetak2 compact GC hag baen configured with paralls] channels to
achieve the measnrement st low ppb level for the different impurities. The sample collection can be parformed with micro pump for ambient
pressure application or bags, with a proportional micro valve for positive pressure application to control flow rate or with our anto injestar
headspace for vials. The MultiDetak2 was built using hsated zones to avoid cold points between the columns and the plasma detector. The detectar,
valves, fittings and tubing are made of coated stainless steel to avoid surface adsorption. This snsurss good sensitivity and repeatahility measuring

LD1503 Measurement of part per hillion N20 in air

—— LD15-03 (1,73 P

With the global warming concerns, it is more and more critical to measure the nitrous oxide (NoO) concentration in the ambient air. This application
note will demonstrate how efficient the vse of the PlasmaDetek-E is for the meammement of extremely low concemtration of NoO in ambient air

LD12-1 Greenhouse analysls with the PlasmaDetek

Wmm/k _The populerity to measure greenhouse gases (CH4, CO2 and N20) haa incressed congiderably in the last
vears with the global warming concerns. Chromatopraphy is the well known technique to measure them and different detectors are used to achieve
this task, This application note will explain how we can effectively do it with s simple as chromatograph configuration irvolving the PlasmaDetek

Industrial Gas

LD16-11 - Measurement of trace impurities in multiple bulk gases



Application note LD16-11 (2,97 Mo) * ~ Having an analytical system that is able to measure nultiple impuritics in different bulk gases
iz gometimes requirsd It is usually a big challenge to combine all the hardware in the game instrument.

LD16-10 - Measurement of trace Ar-Kr and N2 In a bulk gas Oxygen

me-"ﬁh'mmmmm-mmﬂmmamW Oxygen without the need of &
cryogenic system, of a trapping adsorbent or an extra long column as generally used to mesgure trace ppb/ppm Argon as impurity from bulk Oxygen
and for separating Krypton end Nitrogen.

LD16-0% - Measurement of trace impurities in UHP hydrogen

Appﬁgnmm[ﬂlﬁi[&lﬁ_xn}_-’ _The produetion of UHP hydropgen requires analysia of trace imputitied to control and certify the gas
purity. Multiple instruments are ugually dedicaded to this task. Combining everything in the same instrument, the MultiDetek2 compact gas
is very efficient for thia type of requirement. The detection down to pari per billion can be achieved, what makes the instrument

chromatograph
capable of certifying different hydrogen grades.
LD16-08 - Measurement of hydrocarbons in UHP Oxygen using the MuliiDetek 2 and PlasmaDetek-E

Apphmﬁmm[nlﬂs_ﬂm-’h' _This application note shows different mstheds that have been developed by LDstek for measuring the
hydrocarbens in a stream of Oxygen (other matrixes can be mnalysed as well since the PlasmaDetek-E is strictly selective to hydrocarbons). This
application note is the continuity of the application note LD16-02, It iv then suppested to Gref read the LD16-02 to be advised about the technology
that waa used.

LD16-07 - Maasurement of impurities in UHP Argon using the MultiDetek 2 and PlasmaDetek 2

AN_mlﬁﬂLﬂQﬂkn)_ Ammmawﬂelyundgasmdﬂ'ereﬂnmdssmhumelmdmmﬁ air separation, welding, purging, chemical plamis,
semiconduoctor and others. Having a good mnalytical tool is mandatory to ensure the required purity of argon.

The most popular technicque for UHP argon analysis is to detect trace imprrritics bry gas chromatopraphy. Some of the most common techhologics
will use a combination of multiple detectors to achieve the analysis requirements. Most commonly used are FID (flame ionization detector)
combined with PDD (pulse discharge detector). This technicque requires the need of helium as carrier gas what ia an expensive gas o be used as
carrier gas for the analysis of H2-N2-CO-CO?2. The analyses of hydrocarbons will be performed using the FID what requires extra cost due to air
and fuel. On top of that, the oxygen analysis must be parformed using a separated trace oxygen analyzer due 1o the co elution of argen and oxygen
in the gus chromatography system with helium ionization detection technique,

LDA16-06 - LDBOOD MultiGas online gas analysis solution for high purity compressed Helium used in eryogenic
installations.

AN-LD16-06 (398 ko) i LCryogenics ig the branch of phygica that deals with the production and effects of very low temperatures, Helium waa a
natural choice of coolant as its properties allow companents to be kept cool over long distances. Super fluid helium has remarkable properties,
inchuding very high thermal conductivity; it is an efficient heat conductor. These qualities make helium an excellent refrigerant for cooling and
stabilising the LHC's larga-zcale superconducting gystems. The Largs Hadron Collider (LHC) at institutions like the CERN in Switzerland is the
largest eryogenic system in the world and one of the coldest places on Barth_ Tt ix one of the examples whese the use of cryogenic Helinum is
essential for good working of the system_

LD16-02 - Analysls of hydrocarbons, CO2, N20 In Oxygen with the MultiDetek2 compact GC system using Nitrogen
as carrier gas and the PlasmaDetek-E detection technclogy

Auplication note LDI6-02 (665 Ka) 7~ The hydrocarbon analysis for the production of bigh purity Oxygen on air separation plants is essential
for zafety of the operations and quality of the product. For a very long time, the flame iomizsation detector has been uzed for detection of trace
hydrocarbens in different pas mixtures, This detector has now many different designs all based on carbon ions collection. The FIDs require a
mixture of Air and Hydrogen to generate the flame used for ionisation. It is also necessary to have extra safety bassd on Hydrogen gas handling. All
these poititd result in increase of operating and start-up costs a8 demonstrated in Figure 1.

LD15-08 - Measurement of impurities in UHP helium using MultiDetek2 and FlasmaDetek2

-

Apphication Note LD15-08 (0.8 Mo) o
Helium is a widely used gas in different needs such as eryogenics, pressurizing and paorging, welding, centrolled atmospheres, leak detection and
breathing mixtures. Having a pood analytical fool is mandatory to ensure the required purity of helivom,

The most popular techmique for UHP helium analysis is to defect impunities by gas chromategraphy. But some detection technologics within the GC
do not provide the dedired detection linadt or can simply not messure some critical inprorities like neon,

LD14-01 - Light hydrocarbons measurement with the *PlasmaDetek-E system with nitrogen carrier gas and the
MultiDetek-2.



A
Application Note L.D14-01 847 Ko “

Hydrocarbons are ones of the most important impurities measured in the industry. Whether it is for safety, quality control, special gases or any other
needs, those compounds are everywhere.

The techniques used to measure those compounds have been the same for quite some years. The FID (Flame Ionization Detector) is surely the most
widely used in the industry. The selectivity for hydrocarbon (HC) gives the simplicity desired for all gas chromatograph (GC) users. However the
need of air, but mostly hydrogen as fuel is the drawback of this technology. Many plants and laboratories would like to get rid of the hydrogen as
potential explosive gas. All the safety feature (valves, extra lines, procedures, etc) are required an brings extra cost and manpower.

LD13-02 - Measurement of nitrogen in a mixture of Argon-Oxygen

A
Application Note LD13-02.pdf (2.7 Mo)

The measurement online of nitrogen in UHP argon is widely used and the LD8000 is now a reference in such measurement. However when
measuring crude argon with a few % of oxygen, the conventional online instruments are not suitable anymore.

LD13-01 - Analysis of UHP Hydrogen production using Plasmadetek-2 & micro GC Multidetek-2

A

Application Note LD13-01.pdf (1.1 Mo) ¢

The high purity hydrogen production demand is rising quickly and the need of measuring low ppb trace in a quick analysis run is then required.
Most of the GC technologies available on the market use the same methods for years which required quite complex systems. Those systems require
the use of different detectors to cover the application and a complex chromatograph configuration what make the price of such system increasing.
The complexity of the chromatograph operations, the long analysis time and the limitations to achieve low ppb measurement are often faced.

LD800O0 Trace Nitrogen in Argon or Helium analyzer - DESIGN REPORT

Design Report (2,6 Mo) 7

The need of trace nitrogen in argon or helium analysis in the industry is not something new. Many instruments have been and still are on the market
to achieve such measurement for different type of applications. The most popular use is without any doubt in air separation industry for the
production of argon.

The demand and the production of gas more and more pure require good analytical instrumentations. It is even more the case for the measurement
of nitrogen. Small leakage, dead volume, change in temperature, bad accuracy, etc can all cause big headaches.

In this document, information about the design of the LDetek LD8000 trace nitrogen in argon or helium analyzer will be described to explain how
we achieve such good performance. Those results are also described to show that the LD8000 is now the solution for any applications that require
such measurement.

LD12-9 Hydrocarbons measurement for Oxygen production using PlasmaDetek & Multidetek-2

A
Application Note LD12-9 (2,8 Mo) ¢

Oxygen is one of the basic chemical elements. In its most common form, oxygen is a colorless gas found in air. It is one of the life-sustaining
elements on Earth and is needed by all animals. Oxygen is also used in many industrial, commercial, medical, and scientific applications. It is used
in blast furnaces to make steel, and is an important component in the production of many synthetic chemicals, including ammonia, alcohols, and
various plastics. Oxygen and acetylene are combusted together to provide the very high temperatures needed for welding and metal cutting.

The most common commercial method for producing oxygen is the separation of air using either a cryogenic distillation process or a vacuum swing
adsorption process. Nitrogen and argon are also produced by separating them from air. The figure 1 represents a common cryogenic distillation
process for producing oxygen.

LD12-7 Analysis of Neon-Hydrogen-Argon-Krypton-Nitrogen with the PlasmaDetek & the HSR-Etek column

Application Note LD12-7 (819 Ko) f _The analysis of Neon, Hydrogen, Argon, Krypton and Nitrogen by chromatography has always been
problematic. The bad separation and the poor sensitivity for the analysis of these impurities are the reasons that make it complicated to realize. Even
with the use of capillary columns, cryogenic system and/or hydrogen trapping system, the analysis of low ppb of these impurities cannot be
performed in one run. Furthermore, the detectors available in the industry have some sensitivity limitation. It is then very difficult to measure low
ppb for the mentioned impurities especially for Neon with the existing technologies.

LD12-6 Increasing argon production with the MultiDetek

B
Application Note LD12-6 (438 Ko) ¢

Air is composed of nitrogen (78.09%), oxygen (20.94%) and argon (0.934%). To produce pure argon, distillation process separates the air
constituent by the use of distillation columns. Such installation on an air separation plant is used for many years.



This separation process is baged on vapor pressure of each compenent, Argon is taken from a. low pressure column and introduced in a gecond
column called crude argon. Since argon vepor pressure is close to oxygen, and also hetween nitrogen and oxygen, its extraction is hetween those
two other components in the low pressurs column before being introduced in the zecond column.

LD12-4 Analysls of nitrogen In hydrogen and oxygen bulk with the PlasmaDetek

Applicstion Note LD12-4 (1.4 Mo)

Measuring nitrogen as impnrity in low concentretion is not an easy task. It is mostly the case in hydrogen and oxygen background. Even if the
chromatography system is quite efficient, the remaining bulk gas could influence the reading of nitrogen,

The PlasmaDetek, configured to be zelective on nitrogen, brings very good result for this measurement. This document will demonstrate how this
technology can help to make batter analysie on nitrogen with any gaz chromatograph system.

LD12-3 Analysis of argon In pure oxygen with the PlasmaDetek and ArgoTek

Application Note 1.1D12-3 (565 Ko} P

The complexity of measuring argon as impurity in chromatography comes from the fact that typical columns on the market do not separate argon
and oxygen. Both elite at the same time making the analysix difficult in low concentration. There are typical techniques for this measurement-

s Using an oxygen trap which involves regeneration procedure with H2 supply, maintenance, consumable and complex chromatography
Fysiem.

» Cryopetic configuration where cohmns need to be used in cold enviretiment which involves complex manipulation,

= Using an online oxypen analyzes in parallel and substract the oxygen from the measurement of Ar+02. But this requires a second analyzer
and it ig difficult to get an accurate measyrement in low concentration,

But the combination of the PlasmaDetek and the ArgoTek column is the ideal sohition to measure argon in ppt to %,
LD12-2 Analysis of permanent gases and light hydrocarbons with the PlasmaDetek

£ _The PlemaDwetek is ideal to meagure permanent pases and light hydrocarbons in different matrices, Only

Application Note LD]2-2 (328 Ko}
one detector system is needed to accomplish this tagk. Such measurement is required in many different applications field: industrial, pettochemical,
energy, environmental, eic, The sensitivity, the siability, the ease of stari-up and installation make this gystem very sttractive for any users,

Petrochemical

LDA7-01 - Trace Hydrocarbons and Parmanent gases in Propylene

The high purity Propylene is nsed for the production of Polypropwlene in Petrochemical industry. The analysia of trace impurities is critical to
engure a good quality of the final product. The analysis of hydrocarbong and permanent gases are required at s level below 10ppm to engure the
good operation of the production process,

LD16-05 - Refinery gas analyses with MultiDetek? compact gas chromatograph and PlasmaDetek2 gas detector

-

AH_LDM;Oj_[ﬂﬁ_kn)_"m _The analywis of traee permanent pases has many different fields of application in the petrochemical industty. Cne of
the most inportant 1y for controlling the mamfacturing process and the product quality. For example, sote contatninasis as carbon monoxide and
carbon dioxide tend to deteriorate the cetelysts in the propylene and ethylene pelymer grade production.

LD13-03 - Measurement of H2S and COS in Syngas with MultiDetek 2

Application Note LD13-03.p46 (1.5 Ma)

Singad (Synthesiy gan) a fuel gas midure, primarily conposed of hydrogen, cabon monoxide and carbon dioxide,
is mminty used as intetmediate in creating synthetic natural gag (SNG) or ammonin of methanol,

Tb be able io use 8 clean and environmental friendly fuel and feedatock, the sulfurs componnds must be removed,
Right analysia tool is needed to ensure that the concentration of sulfisrs is kept at the minimnm desired level.

LDA12-B Analysis of Sulfurs with the PlasmaDestek



’)\5ThnmalymnfsulﬁnscmnnwbeperfmmudusmgﬂmthaDﬁekmhnplagyW1Ih11xsu]:ﬁmselechve
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Agriculture

LD1501 - Measurement of hydrocarbons, including the organic hormone (Ethylene) in CO2 production with
MultiDetek-2 and PlasmaDetekE

o A

A Greenhouse CO2 environmeent is commonly used for the production of orpanies like fruits, plants and flowers. In thia case, the production and
control of the CO2 gas prrity are critical to ensore the proper growth of the organics.

Electronic gases & semiconductor

LD16-03 - Measurement of part per billion H2-NMHC-CH4-N2-C0O2-CO for semiconductor gases

- : 2

Using the PlasmaDetek? (PED) and the MultiDetek2 (GC), analyses of part per billion below 1pph level become fiasible all in ons chassis.
The analyses of the impurities H2-Ar-N2-CH4-CO-CO2-NMHC at concentration going down to single-digit ppb cem be performed in multiple
pas backgrounds. This application note will show the results obtained with a MultiDstek2 GC gystem having multipls configurations.

The MultiDetek2 systern detection technology is based on the enhanced plasma emission detector (PlasmaDetsk2). The specific configuration of the
plasma detector that was ussd, allows a sclective and senaitive detection of the desired impuritics and blocks the undesired interference gases. Last
years lonp-term work on the new patented plasma teclmology used for low ppb detection gives the ability to detect single-digit ppb down to
0.100ppb, It offers the capacity of measoring the complete gas matrix that appeara on chart 1, all in one compact induettial GC chasgis without the
use of any traps as commonly installed by other GC manufachrers.

This document demonsirates the performances of the system by offerng chromatograoms, charts and graphs all obizined at low ppb concentration to
ghow the real peak shapes and results, For more details about trace ppb Ar-N2 as inpuarity, plesss refer to the application note LIY 5-02 that gives
additional information.

LD1504 - Measurement of sllane purity In electronlc gases Industry

Wmm%_Sﬂme(SiI-h).mmpropa‘lyknmummsﬂmeandahemﬂelycaﬂedﬂmtetahydﬂd&msiﬁnm
ie a highly flammahle and hazardons chenrical compound containing silicon (87.45%) and hydrogen (12.55%). With silicon compriging 87.45% of
itz content by weight, pare silane is & primary source of hiph-purity silicon fiwr use in industry, It is a criticsl gug in the manfacture of
semiconductor devices, display pencls and other electronic devices. The smalysis of ultra low part per billion of permanent gases in silane is required
for meamring the silane purity. The use of the LDetek compact & induatrial MultiDetek2 GC combited with the PlasmaDetek-E 15 the perfict fit for
this domain of application.

LD15-02 - Measurement of part per billion Ar and N2 in oxygen for semiconductor industry

applicati IDIEDZE]SIII/&'

The oxygen pipeline purity that goes to the semiconductor industry nst be property measured to ensnre that there ig no contaminant in it, It is
critical and challenging to measure the ppb content of argon and nitrogen impurities in oxygen, The conventions] technique used for such
application ig with & heated Oxy-Trap system combined with HID or comventional PED. Such technique requires a complex chromatography gystem
with periodic Oxy-Trap regeneration with hydragen. The aperations of such ayatem require a Iot of maintenence and specialist interventions an a



Natural Gas

LDA5-0% - Measurement of THT in natural gas using MultiDetek2 and PlasmaDetek2

i e

A quick analysis to trace tetralydrothiophene (THT) in naturel gas is required for controlling the amount of this odorant added in the naturel gas.
Due to its odor, the THT is used to detect any presence of gas leakage in natural gas distribution networks, The THT is composed of a five-
membered ring containing four carbon atoma and a sulfur atom. It is also inown as thiophane or thiolane. The THT ia generally used in mixtures
containing tert-Butylthiol (TBM) which is an organosulfur compound with the formula (CH3)3CSH, In the presence of THM in natural ges, it is
Tequired to measure its concentration at low ppb/ppm becanse of its strong odor that causes nanxea The permissible axposune limit (PEL) i in the
mange of 500ppb and it ix the reason why a highly sensitive detection xystem is required for measuring both THT and TBM in natural gax.
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Energy
LD18-04 - Sulfur Hexafluoride (SF8} purity analysis using the MultiDetek 2 and PlasmaDetek 2

AN;mlﬁ:(HﬂEﬁ_kn)_/\"_SFﬁisusedinﬂmalmﬁcdinduxhymagasmmﬁelm&ictmdﬁmﬁrﬁgb—vdﬂgeﬁmﬁthmkms,xwﬂchgﬂrm
other electrical squipment. Due to itx high electrical insulation properties, it is often used for replacing oil filled circuit breakers. The sulfur
hexaflucride i3 an expensive gas and it alsp has been idemtified as the most potent greenhouse gas. A SF& purity monitcring instrument is
ﬁmmﬁdhﬁeelecﬁcﬂmmmwmeQummmﬂt&,{dumquhmanmqm_ 5
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Food and Beverage

LD17-02 - Gas analysis for wineries

icat] "/k'JnﬂmwhnimfmpmpnmeducﬁomhMgamﬁkeﬂtummbmioﬁdemdmmmd
for sparging, blanketing as counter-pressure to move wine{usually from barrels), az well as to flush iransfer lines and tanks prior to moving wine or
juice. Sparging involves the introduction of a stream of very fine gas bubbles to help add or remove dissolved Cxygen or CO2. Blanketing partially-
filled tanks sttempis to mudntain an inett pag layer above the wine/juice sarface in the hope of minimizing wine/air contact. The main reagon for the
use of inert pasgsing 1y to prevent the prowth of asrobic microorpanisms in the wine, The gas chromatopraphy i3 2 well kivdowi annlyeis technigue to
ensure the messurement of the purity and to control the preduction of wine to achieve the beat quality.

LD16-12 - trace impurities in Carbon Dioxide for beverage and food packaging industry

s P

With regards to the beverage indusiry, the dissolved Carbon Dioxide which is used as carbomic acid gives a plessantly acidic fl avour and a mce
mouth-feel when drinking. When it is not preaent, the drinks taste {1 at. Being used in many different fi elds of food and beverage, the CO2 quality
management is cssential to meet the merket requirements.



The CO2 is produced from different techniques such ag fermentation, combystion, gmmonia/hydrogen production and others, It is required by the
industry, eapecially for betlers to control the supply chein by monitoring the COZ2 puority allowing meintenance of the product quality.

Our cther fields of applications

Pharmaceutical and Medecine

Health and Safety
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