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Assessment of P volatility

e Overview Ciba Volatility Test

» Results using X-ray fluorescence (XRF)
measurement technique (ASTM D4927)

e Results using inductively coupled plasma (ICP)

measurement technique (ASTM D4951)
— 3 % repeatability and a 10 % reproducibility

e Influence of time interval explored (8hr vs. 48 hr)
at 160°C completed

e Future Work
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Ciba Phosphorus Volatility Test (CPVT)

Realistic Exposure and Ageing conditions

Gas inlet Off gas to
-- 51/h O, ( _ condensate trap for
collection
T

Measure P content

A

Dissolved catalysts
-- 50 ppm Fe N

-- 10 ppm Cu , \

160°C bath

IP 48 apparatus

Bulk oil aging addresses the crankcase model
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XRF Measurements Techniqgue (ASTM D 4927)

Phosphorus Volatility in Ciba Phos. Volatilization Test (CPVT)

950

925 Initial P

EOT (VIT)

EOT (VIT)
OAverage EOT (VIT)

Phos. ppm

Lubrizol OS#183034F Lubrizol OS#18499A
Oil Formulations s
A
Current CPVT discriminates clearly P volatility with good reproducibility df';'s:.
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ICP Measurements Technique (ASTM D 4951)
Phosphorus Volatility in Ciba Phos. Volatilization Test (CPVT)

@ P Init O CPVT 48 hr

725

Normalized Phos. EOT (ppm)

Lubrizol OS#183034F Lubrizol OS#18499A
Oil Formulations

Significant difference between ICP and XRF but confirm CPVT

discriminates P volatility in engine oll
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ICP Measurements Technique (ASTM D 4951)

Phosphorus Volatility in Ciba Phos. Volatilization Test (CPVT)

OZn Free PCMO

2399
2500

B |ubrizol OS#183034F

O Lubrizol OS#18499A

Normalized Phos. EOT (ppm)

P Init Ca lnit CPVT 8 hr
Oil Formulations

Exposure to 8 hr CPVT is not sufficient to discriminate Phos. Volatility R
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Phosphorus Volatility in Ciba Phos. Volatilization Test (CPVT)

730 @ P Init mCPVT 8 hr m CPVT 48 hr

750— 714 725

Normalized Phos. EOT (ppm)

Zn Free PCMO Lubrizol OS#183034F Lubrizol OS#18499A
QOil Formulations

Time dependence is critical
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sSummary:

 CPVT correlates properly with the Phos Volatility of all oils
ran with field test results.

* The repeatability and precision of CPVT appear to be
acceptable but more statistical data analysis required.

o Differentiation between the Phos Volatility should probably
be improved with future work: (Temperature dependence)
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Ciba Specialty Chemicals MAKES NO REPRESENTATION OR WARRANTY, EXPRESS OR IMPLIED, INCLUDING OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. No statements herein are to be construed as inducements to
infringe any relevant patent. Under no circumstances shall Ciba Specialty Chemicals be liable for incidental, consequential or indirect
damages for alleged negligence, breach of warranty, strict liability, tort or contract arising in connection with the product(s). Buyer's sole
remedy and Ciba Specialty Chemicals’ sole liability for any claims shall be Buyer's purchase price. Data and results are based on
controlled or lab work and must be confirmed by Buyer by testing for its intended conditions of use. The product(s) has not been tested
for, and is therefore not recommended for, uses for which prolonged contact with mucous membranes, abraded skin, or blood is
intended; or for uses for which implantation within the human body is intended.
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