Canadian Light Source

VLS-PGM Beamline

The VLS-PGM beamline is ideal for high resolution, low energy spectroscopic studies of materials of both fundamental
and applied nature. The beamline has met or exceeded the designed performance with excellent resolution and flux.
It was declared operational in summer 2006 and is accepting general user proposals through the CLS peer review
process. Gener al usersod all oc@®GMleantane.count s for 40 to 6Pp%

Status| Operational, Accepting Proposals

Sourcel 185 mm planar undulator

Energy Ranggs.51 250 eV
ResolutionAE [ >10,000 RE

Flux (e /0.1%BW) _
@ 100 m k2 X 16:@ 9240 eV 50 x 5n slits

Spot Size (HxYH00em x 50@m

EndStatlon(S) Absorption Chamber Endstation

1 Absorption Chamber
1 Photoemission Electron Microscopy (PEEM)

1 Gas Phase Systems Contacts
- Time of Flight Beamline Scientist: Lucia Zuin (306) 657-3724
- Toroidal Photoelectron Spectrometer Science Associate: Chris Ryan (306) 657-3640

1 Photoemission Chamber (commissioning phase) http://exshare.lightsource.ca/vispgm/Pages/default.aspx

Techniques

1 Xray Absorption Spectroscopy (XAS)

1 Xray Excited Optical Luminescence (XEOL)
1 Photoemission Electron Microscopy (PEEM)
1 Photoemission Electron Microscopy (PES)

Optics
The VLEGM beamline covers a s@ty ¥nergy of
5.2250 eV by using three variable line spacing plan:
gratings. A plane mirror is used to switch beam betw
two parallel branches allowing the accommodation ¢
endstations.

Left to right: Chris Ryan, Lucia Zuin, Mike MacDonald
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Science Highlight

The Role of Antioxidants on the Oxidation Stability of Oils with F -ZDDP and ZDDP, and Chemical Structure
of Tribofilms Using XANES

Oxidative degradation reduces the effectiveness of lubricants, increases their acidity and viscosity, dathetiotibfisadgetend deposits. Fluorinated zinc dialkylfdithic

phosphate {#DDP) has been shown to be a better antiwear additive in comparison to zinc dialkyl dithiophospides{@bie)s frresosidation stability of formulatig
ZDDP and-EDDP. QOil samples contairgigP and ZDDP and various types of antioxidants such as alkylated diphery) &amiteedyidenols (HP), methylene bis ¢

NS Wi
ithio-

carbamate (MBDTC), and molybdenum dithiocarbamate (MoDTC) were oxidized in flowing air. The viscosity aendetfeertatasaed anchthe products of oxidationfwere

quantified using Fourier transform infrared spectroscopy. An oxidation study in base oil indicates that ADBgstétPinamd MBI tBealevel of oxidation in the base
while MoDTC was antagonistic, resulting in acceleration of the oxidation-gb&sexfiibddd oxidation behavioashsimilar to ZDDP. Wear tests under boundary Iy
tion indicated thaZ BDP exhibited better wear resistance than ZDDP in all cases except in the presence of MeQ€GerBiteduinofdr boundary lubrication conditio
examined using XANES to understand their chemical makeup and the r@BpRyedlBODP and different antioxidants.

Reference: AnuradhaPSB. AswatiThe Role of Antioxidants on Oxidation Stability of @¥DMitarfd ZDDP and
Chemical Structure of Tribofilms Using XAKEISgy Transactions, 2009, Vol. 52, Issue 42f. 511
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