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1. V&F company overview
2. IMR-MS technology
J.  Selected automotive applications
a)  DeNOx and DPF Desulphation
h)  SCRcatalyst development
) Online engine oil consumption
d)  Online engine oil dilution
) Alternative fuels (OME) versus diesel
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4. Selected environmental applications
a)  Traffic intersections monitoring
h)  Exhaust from passing vehicles monitoring

¢)  Real drive emission monitoring
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V&F COMPANY OVERVIEW

A V&F: Founded in 1985 by Dr. Johannes Villinger and Dr. Werner Federer

A Developer & manufacturer of real-time analyzers based on mass spectrometry:

A lon Molecule Reaction - Mass Spectrometer (IMR-MS)
A Electron Impact - Mass Spectrometer (EI-MS)
A Sector Field - Mass Spectrometer (SF-MS)

A Patents: European States, USA, Korea, Japan, China, PCT

A Areas of applications:

A Automotive

A Catalysts

A Food & beverages

A Environmental monitoring
A Plastic emissions, etc.
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INTRODUCTION OF IMR-MS TECHNOLOGY

ASample molecule ionization by use of ion beams of discrete energy levels
ACalled: IMR-MS (lon Molecule Reaction - Mass Spectrometry)
Alg:10.44 eV Xe:12.13 eV Kr:13.99 eV

+EI-MS: 70 eV %‘
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INTRODUCTION OF IMR-MS TECHNOLOGY: FEATURES

AReal-time monitoring of organic and inorganic compounds

A Aliphatics, aromatics, alcohols, aldehydes, ketones, carboxylic acids, mercaptans, amines,
inorganic acids and bases, halogenated HC's

A Eg.CH, C,H,, CH,, CHg, CH...CHg, CHy, ... SO0, H,S, COS, NH,, NO, NO,,..
AConcentrations: < pph - 100 Vol%
ATime of analysis: > 1msec per mass

ANo H,0-, bulk gas, etc. cross sensitivity: lonization of molecules by single two-body
reactive collisions
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CATALYST: DENOX AND DPF DESULFATION

DeNOx Strategies Sulfur emissions under rich engine operation
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Urea deposition after a mixer in exhaust system pre-catalyst
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SCR CATALYST DEVELOPMENT

NH, distribution in exhaust after urea injection pre-catalyst

Concentration CO, HC, N,O*, NO, NO,, NH, [ppm]

IMR-MS Breakthrough monitoring on SCR catalysts
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ONLINE ENGINE OIL CONSUMPTION MEASUREMENT

AlubeSense & GasOxidizer using the S0, tracer method
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