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Executive summary (can be used for dissemination purposes) 

During the sustainable jet fuel production and blending processes SkyNRG has encountered a number of 
issues regarding the D7566 specification for HEFA renewable jet fuel. Those issues make the operational 
process and supply chain for sustainable jet fuel less efficient. With this report to ASTM we want to address 
the issues with the aim to improve this specification, creating a more efficient supply chain for this jet fuel. 
 
The issues are all related to table A2.2 in D7566: ‘Other Detailed Requirements; SPK from Hydroprocessed 
Esters and Fatty Acids’. The proposed changes to this table are: 
 

1. Aromatics content: Cancel maximum aromatics content in table 2.2 of D7566. 
2. D2425 Analysis method for Hydrocarbon Composition: Find and allow alternative method 
3. D5291 Analysis method for Carbon and Hydrogen: Find and allow alternative method 
4. Metals content (trace metals): Instead of individual limits per metal, use overall maximum of 25 ppm  
5. UOP 389 analysis method for Metals: Allow alternative method D7111 

 
Each of these issues and proposals is explained in detail in the report and also in the presentation (see Annex) 
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Bart Rosendaal  

December 10th, 2013 

Request to modify D7566 for HEFA jet fuel 
Based on operational experience SkyNRG 



Brief Introduction to SkyNRG  

 Dow Jones Sustainability Index 
leader in aviation for the last 5 
years 

 KLM's sustainability ambitions 
remain high (1% of bio jet fuel 
consumption in 2015 , and 
17% net carbon emission 
reductions by 2020) 

 Argos is a down-stream fuel 
logistics player in Western 
Europe 

 Focus on oil storage, 
transportation, sales and trade 
of oil products and bio fuel 
blending and distribution for 
road transport 

 

 Spring Associates is a strategy 
consulting firm in the clean-
tech and sustainability space.  

 Venturing is an integral part of 
Spring Associates’ proposition 

Partner 

Description 

Contribution  Aviation network 

 Air-side fuel logistics 

 Contracts 

 Launching customer  

 

 Oil trading/hedging 

 Downstream fuel supply 

 Operational biofuel expertise 

 Legal support 

 Working capital  

 Business development 

 Strategic decisions 

 Sustainability knowledge 

 Technology knowledge 

 Office support 

• Founded in 2009 by KLM aviation, Argos & Spring Ass. 

• Mission: Accelerating the global transition to sust. jet fuel 

• Active in refining, blending & distribution, incl. into-plane delivery 
 

 

 

  

 

 

 

 



Current customers 

SkyNRG has global experience and a broad customer base  

Americas EMEA APAC Global 

Close friends & partners 

         

Europe 

Middle East 

South America 

North America 

 

 

Aviation 

Supply 

Distribution 

NGOs’ 

“The biofuel blend was supplied by SkyNRG, which has virtually cornered the market availability of sustainable jet 

fuel just now, with involvement already in commercial biofuel flights by carriers in Europe, Asia, the United States 

and now the Middle East”  (GreenAirOnline )  

Australia 

Asia 



Operational Experience with HEFA  

 

 

 

• Refining 

– Toll manufacturing HEFA jet fuel 

– Partnering with Dynamic Fuels, Monument Chemicals and KMTEX 

– Feedstocks used: Used Cooking Oil (UCO) & Jatropha  

– Total volume pure HEFA-jet produced so far: approx. 200,000 gallons 

 

• Blending 

– Blending of HEFA jet with fossil jet A and jet A-1 in various concentrations 

– Full recertification to D1655 

 

• Distribution 

– Partnering with Epic Aviation in US 

– Distribution of on-spec D7566-table 1 / D1655 jet fuel to airports 

– Setting up separate supply systems at airports for into-plane fuelings 
 

 

 

  

 
 



Overview of modification request for D7566 

 

 

 

1. Cancel aromatics content analysis in table 2.2 

2. Find & allow alternative method to D2425 (hydrocarbon comp.) 

3. Replace D5291 method for C+H content for Oxygen cont. 

4. Change trace metals specification from individual limits to overall limit 

5. Allow alternative method D7111 to determine trace metals 
 

 
 

 

 



1. Cancel aromatics content 

 

 

 

• Aromatics are required for jet fuel 

– Minimum density requirement  

– Energy content 

– Sufficient swell of gaskets and seals  
 

• D1655 says maximum, but no minimum  

– Fossil jet fuel always has aromatics 

– Lowest we have seen in fossil jet is about 10% 

– HEFA has neglectible aromatics level 
 

• D7566 has conflicting specs 

– Pure HEFA is not allowed to have any aromatics (process control?) 

– Blended HEFA is required to have minimum of 8% 
 

• Experience: Aging catalyst produces more aromatics 

– We have seen aromatics as high as 1.4% in pure HEFA 

– Very expensive and time-consuming to get aromatics out 

– If it has no technical function, why not cancel the aromatics specification? 

 

 

  



2. Find & allow alternative method to D2425 

 

 

 

• D7566 requires D2425 for Hydrocarbon analysis 

– To determine type and composition of hydrocarbons in pure HEFA jet 

– Important for final jet quality and to verify HEFA-process used 

– Different from D1655 or D7566-table 1 where D1319 and D6379 are required 
 

• Problem: D2425 is not a widely-used standard 

– All our samples so far have been sent to South West Research Institute 

– Our partner Intertek says they cannot offer this method in-house 

– SWRI has only 2 machines running 
 

• Very long and costly analysis path 

– Usually it take 7-10 days for results to come in 

– Very costly 

– Long waiting time prior to and after blending (first HEFA test, then blend test) 
 

• is D2425 fit-for-purpose?  

– Some of our surveyors question the method’s preciseness and suitability 

 



3. Replace D5291 method for oxygen content 

 

 

 

• D7566 requires total amount of hydrocarbons to be known 
– Probably done to exclude presence of oxygen 

– Has to be >99.5 wt.-% 
 

• Problem: D5291 is not (by far) accurate enough 

– Accuracy according Intertek is ±3.5 wt.-%, impossible to use for >99.5% !!! 

– Our results on same HEFA have been fluctuating between 98% and almost 100% 

– Has to be >99.5 to be able to get a certified product, so we keep testing until we hit it 
 

• If oxygen is the target, measure it directly instead of indirectly 

– Total oxygen is common in gasoline (in EU max 2.7 wt.%) 

– EN-238, EN 12177 or EN-ISO-22854 is used in Europe 

– Or allow other method to determine oxygen 
 

 



4. Change trace metals to overall limit of 25 ppm 

 

 

 

• D7566 requires individual testing for 21 metals 

– Al, Ca, Co, Cr, Cu, Fe, K, Mg, Mn, Mo, Na, Ni, P, Pb, Pd, Pt, Sn, Sr, Ti, V and Z 

– Individual levels are set to < 0.1 ppm-wt 
 

• Issue 1: Levels are very low and touching the detection limit 

– Sampling is very important, ASTM method for sampling has to be used 

– Off-spec  readings can occur easily, requiring re-sampling and re-analysis 

– Using clay filters to clean-up HEFA fuel can already create off-spec situation 

– According Intertek, the 0.1 ppm-wt is close to detection limit for at least some metals 
 

• Issue 2: Fossil jet appears to have much more metals in them 

– See SPAWAR report of December 2000 

– Jp-8: Al, Ca, Fe, Mg, K, Sr, Sn and Ti all seem to be off-spec (used for Jet A-1 blending) 

– Jet A: Ca and Fe seem off-spec 

– Why have such stringent specs on metals for HEFA if next step involves blending with 
fossil fuel? 
 

 

 

 

 



4. Change trace metals to overall limit of 25 ppm 

 

 

 



5. Allow D7111 next to UOP389 

 

 

 

• D7566 requires UOP-389 method for trace metal testing 

– Reason for choosing UOP389 is ability to test for phosphorous? 

 

• Issue: UOP389 is very uncommon method 

– Long analysis times (sample has to travel to specialised lab)  

– high costs 

– Usually D7111 is used and this is very common and quick for petroleum testing 

 

• Allow D7111 next to UOP389 and add phosphorous detection 

 

 

 

 

 

 


