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Laser [213-nm] depth-profiling
studies of Ni/V ratios in
asphaltenes (soft samples)
following liquid nitrogen pre-
treatment

Presented by: Dr. Avin Pillay, A&S Chemistry Dept




What are Asphaltenes?

e Crude oils contain asphaltenes, which are a sticky,
tar-like substance

e Asphaltenes contain nickel and vanadium, which
reflect the source rock and environment from which
the crude oil originates. This is important for
Geochemical research. The Ni/V ratio can be
obtained by a technique called ICP-MS. Generally
V levels are higher than those for Ni.




Typical Asphaltene Sample




Asphalt + Gravel = Roads




Natural sample of Asphaltene - flaky




Liquid Nitrogen Pre-treatment of sample
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Brittle Asphaltene sample




Solidified Asphaltene Sample




What is ICP-MS

e It is a highly sensitive technique that can give
concentration data at the ng/kg level.

» It has the following advantages:
* Quick analysis

» Accurate data

» Easy to handle

» Sample automation



Laser Ablation ICP-MS
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Validation of ICP-MS

Element Certified value (ppb) || Measurement 1 Fluka 70007 || Relative Error || Measurement 2 Fluka 70007 || Relative Error
(ppb) (ppb)

Be 10 10.20 +2.0% 10.75 +7.5%

Mg 10 9.32 -6.8% 9.92 -0.80%

Co 10 9.74 -2.6% 9.98 -0.2%

Ni 10 9.93 -0.70% 10.10 +1.0%

In 10 9.94 -0.60% 9.94 -0.60%

Pb 10 10.70 +7.0% 11.19 +11.2%

Bi 10 10.06 +0.60% 10.36 +3.6%




Laser Ablation
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Screen-shot of “splashing” effects in a
gelatinous or soft sample




Screen shot of crater-formation
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Ni/V Ratio vs Laser Depth
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Ni/V Ratio vs Laser Depth
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Ni/V Ratio vs Laser Depth
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Digested Asphaltenes

 For Abu Dhabi oilfields a Ni/V ratio of 0.5 is ideal

* Digested samples produced values reflecting much
higher nickel content

e This indicated there was some nickel
contamination due to nickel casings of the
pipelines.

» In laser ablation studies we can remove the
outliers, in heterogeneous samples.
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[LLet Us Meet Again

We welcome you all to our future conferences of OMICS
Group International

Please Visit:
http://materialsscience.conferenceseries.com/

Contact us at

materialsscience.conference@omicsgroup.us

materialsscience@omicsgroup.com




