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Mechanical Blender



Seal tag showing blend ratio



Three hose blend dispenser















FTC RULE - § 306.5 Automotive fuel rating.

If you are a refiner, importer, or producer, you must determine the automotive fuel 
rating of all automotive fuel before you transfer it. You can do that yourself or 

through a testing lab.
To determine the automotive fuel rating of gasoline, add the research 

octane number and the motor octane number and divide by two, as 
explained by the American Society for Testing and Materials ("ASTM") in ASTM 

D4814-92c, entitled "Standard Specifications for Automotive Spark-Ignition Engine 
Fuel." To determine the research octane number, use ASTM standard test method 
D2699-92, and to determine the motor octane number, use ASTM standard test 

method D2700-92. 

To determine automotive fuel ratings for alternative liquid automotive 
fuels, you must possess a reasonable basis, consisting of competent and reliable 
evidence, for the percentage by volume of the principal component of the 

alternative liquid automotive fuel that you must disclose. You also must have a 
reasonable basis, consisting of competent and reliable evidence, for the minimum 

percentages by volume of other components that you choose to disclose. 



Federal Trade Commission
16 CFR Part 306-Automotive Fuel Ratings, 

Certification, and Posting

 Octane decal – yellow background
 Used for gasoline
 Gasoline-Ethanol blends (10% max)

 Alternative Fuel rating decal – Orange 
background 
 E85, E80, & E75 – minimum 70% ethanol

 Gray area – >10% to <70% ethanol 
not covered









Blender 87,E10,E20,E30,&E85







3-Product 1-hose dispenser
Unblended gasoline, E10, and E85

Sample Product Purge Sample Qty % ethanol

7135 E85 2 0.2 75.2

7136 E10 0 0.2 70.1

7137 E10 0 0.2 29.0

7138 E10 0 0.2 12.1

7139 E10 0 0.2 11.1

7140 E10 0 0.2 10.5

one gallon delivery 26.6



E85 residual in single hose dispenser
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Endothermic Reaction of Gasoline and Ethanol 
January 14, 2005 

 
This project illustrates how chemical reaction can absorb heat (endothermic) when 
gasoline and ethanol are combined. 
 
Procedure: 450-ml of oxygenate free (#2005-69 regular unleaded) gasoline is placed in 
an Erlenmeyer flask and the temperature of the gasoline is measured. A magnetic stirring 
bar is used to ensure uniformity in temperature. 50-ml of fuel ethanol (E95) (sample 
2004-91537) is then added to the flask and the temperature is observed on 15 second 
intervals. 
 
Beginning temperatures: Gasoline in flask 70.61°F, Ethanol in bottle 71.10°F. 
 
Time Temperature, °F 
0 70.61 
15 65.51 
30 65.85 
45 66.00 
60 66.01 
75 66.02 
90 66.08 
105 66.11 
. 
300 66.53 
 
Conclusion: More than 5°F of heat is absorbed when combining 10% ethanol with 90% 
gasoline. The volume change due to temperature for this gasoline sample (SG60/60 = 
0.742) is 0.069%/°F based API tables. Therefore, there is an immediate net volume 
change of approximately minus 0.352% (5.1°F X 0.069) immediately from combining 
the two materials. Other types of gasoline may have slightly different results. Heat 
absorbed in glassware was not calculated in these results.  
 
 

Ronald G. Hayes 
Missouri Department of Agriculture 
Fuel Quality Program 



Volume Change of Mixtures of 
Alcohols and Gasoline

 A small but measurable volume expansion 
effect occurs when alcohols, particularly 
methanol and ethanol, are added to gasoline.

 The volume expansion is affected by the 
density of gasoline.

 ~ +0.1% (avg) @ 10% ethanol
 ~ +0.2% @ 20% ethanol
 +0.55% @ 12.5% ethanol has been observed



Other items 

 Federal ULSD requirements
 Water in tanks, use water detecting paste
 Fuel systems (interstitial space)
 Microbial contamination of ULSD may become higher
 ULSD stability issues
 Biodiesel
 Storage of biodiesel blends above ground
 Filters



Dummy Filter Plug installed in dispenser filter housing

This plug has been showing up in many locations that require a 10-micron filter for 
ethanol blends. This plug does not have any filter media inside nor does it protect 
vehicles and meter device from debris dislodged or suspended in the fuel.
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