
FAME in Avtur – ‘FIJI’
IP 583
Rapid Screening Method for Aviation fuelsp g
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FAME – limits for JET Fuel

DEF STAN 91-91 and ASTM D1655 

5ppmpp

www.seta-analytics.com www.stanhope-seta.co.uk2



5 ppm in context

5ppm = 0.0005 %
50 0 005%50ppm = 0.005%
50,000ppm = 5%
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• Incident 2008Incident 2008
• JET A1 parcel 6000m3 

contaminated by 1.7m3 
of DIESEL

• Diesel contained FAME 
at 4 8% (B5)at 4.8% (B5)

• Result JET 
contaminated at 14ppmcontaminated at 14ppm

*source JIG / BP
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• 6,000,000 litres, ,
• 1,700 litres B5 diesel
• = 14ppm & off spec fuel• = 14ppm & off spec fuel
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FAME – Issues and Status

• FAME – Fatty Acid Methyl Ester included in Diesel.
– EN590 – up to 5%

D975 t 7%– D975 – up to 7%

• In many cases Diesel and JET used shared multiproduct 
pipelinespipelines.

• FAME – Surface active, sticks to the pipelines

• JET can release FAME from tankers and pipelines –
potential for cross contamination
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Fuel contamination

Whenever fuel is moved or stored there is the 
potential for contamination
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Fuel specifications and limits

• DEF STAN 91-91 limits FAME to 5mg/kg (PPM)

• ASTM D1655 balloting to limit FAME to 5mg/kg 

JIG guidelines issued• JIG guidelines issued
www.jointinspectiongroup.org

• FAA Document issued
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Fuel specifications and limitsp

• 5 PPM difficult in the real world
• Dispensation to authorise 30 ppm under 

consideration 
JIP f d t• JIP group formed to
– Develop test methods
– Assess 100ppm for approval
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Standardisation

IP 583 “Determination of the fatty acid methylIP 583 Determination of the fatty acid methyl 
esters content of aviation turbine fuel using 
flow analysis by Fourier transform infraredflow analysis by Fourier transform infrared 
spectroscopy — Rapid screening method”
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Rapid screen test – background

• 2007  Initial research

• 2008 collaborative effort with Shell Global Solutions• 2008  collaborative effort with Shell Global Solutions

– 5 mg/kg analytical extraction test FTIR / SPE technology. 

– Stanhope-Seta creates unique rapid screening technique based     
on FA-FTIR  (Flow Analysis) for 30  to 100 mg/kg levels

• 2008 Successful robustness trials FTIR/SPE and FA-FTIR
• 2009 Improved method with new Chemometrics model. 

www.seta-analytics.com www.stanhope-seta.co.uk12



Rapid screen test – Design Requirements

• Ability to screen for 100 mg/kg of FAME

• Measure between 30 and 400 mg/kg if possible

• Minimal training

• No solvents

• The sample volume less than 100 ml

• Less than 30 minutes to complete a test

• Reproducibility less than 15 mg/kg at the 30 mg/kg level and less than 50 
mg/kg at the 100 mg/kg levels (2R rule)
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• FIJI Developed comprising

– FTIR as the measurement technology
– Sample prep system

Automated software– Automated software
– Calibration and verification system

• Why not use ‘vanilla’ FTIR instruments• Why not use ‘vanilla’ FTIR instruments

– FTIR limit of detection 5% = 50,000PPM
Reminder We need 30ppm = 0 0030%– Reminder We need 30ppm = 0.0030%

• FIJI is therefore not just FTIR!
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FIJI Schematic

1 Test portion container
2 Sorbent cartridge and filter
3,4, and 6 Solenoid valves
5 FTIR through flow cell
7 Pump7 Pump
8 Waste container

Prime and flush

Measure spectrum of test portion

Measure spectra from the SC

Calculate and display result

Flush out test portion

www.seta-analytics.com www.stanhope-seta.co.uk15

Purge with air



FIJI Schematic

1 Test portion container
2 Sorbent cartridge and filter
3,4, and 6 Solenoid valves
5 FTIR through flow cell
7 Pump7 Pump
8 Waste container

Prime and flush

Measure spectrum of test portion

Measure spectra from the SC

Calculate and display result

Flush out test portion

P ith i

www.seta-analytics.com www.stanhope-seta.co.uk16

Purge with air



FIJI Schematic

1 Test portion container
2 Sorbent cartridge and filter
3,4, and 6 Solenoid valves
5 FTIR through flow cell
7 Pump7 Pump
8 Waste container

Prime and flush

Measure spectrum of test portion

Measure spectra from the SC

Calculate and display result

Flush out test portion

P ith i

www.seta-analytics.com www.stanhope-seta.co.uk17

Purge with air



FIJI Schematic

1 Test portion container
2 Sorbent cartridge and filter
3,4, and 6 Solenoid valves
5 FTIR through flow cell
7 Pump7 Pump
8 Waste container

Prime and flush

Measure spectrum of test portion

Measure spectra from the SC

Calculate and display result

Flush out test portion

P ith i

www.seta-analytics.com www.stanhope-seta.co.uk18

Purge with air



The FIJI Instrument

USB 
connectors

Cartridge

Waste
Sample
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PC Software

PC Software

3.1.2. [6.3]
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Running a test

1. Empty/replace waste

2 Replace cartridge2. Replace cartridge

3. Add sample (50ml)
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Running a test

3.2. [12]
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Running a test

3.2. [17.1]
3.2. [17.2]

3.2. [17.7]
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Running a test

3.2. [21]
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Calibration

5.4. [3]
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Precision & Round Robin

Particpants
• BP UK
• Chevron Belgium and USA• Chevron Belgium and USA
• CLH Spain
• Cranfield University – Military Academy UK,
• Exxon (ITS) UK
• Shell UK
• Stanhope-Seta UKp
• Total France
• DESC (USA) in Germany
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Round Robin DataRound Robin Data
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IP 583 Precision
Repeatability [r]  and Reproducibility [R]  mg/kgepeatab ty [ ] a d ep oduc b ty [ ] g/ g

Level of Samples 1 - 13
Result r RResult r R
20.00 3.3 3.7
30.00 3.5 3.9
50.00 3.8 4.4
100.00 4.8 5.5
150 00 5 8 6 6150.00 5.8 6.6

Round robin (ILS) conducted according to IP 367 (ISO 4259)/ D6300 using D2PP
15 Samples and duplicates fully random and blind coded
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