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Background

• Gasoline has been blended with small amounts of ethanol for 
many years in some regions of the U.S. – especially the 
Midwest. 

• Tanknology has tested many tanks containing up to 10% 
ethanol with the VacuTectTM method and identified water ingress 
on some of the leaking tanks.  

• The recent push for alternative fuels and elimination of MTBE 
has resulted in widespread use of E-10 in many other parts of 
the U.S. and use of E-85 in some parts of the country .

• The widespread use of ethanol blends and occasional cases of 
“phase separation” have generated some questions about how 
water reacts with the various blends and how water ingress 
would impact leak detection systems



Purpose

• Confirm that Tanknology tank tightness test methods 
can identify a water ingress in tanks with ethanol 
blends of fuel.  
• The VacuTectTM acoustic non-volumetric test method 

measures for water ingress at the bottom of a tank.  
• The SureTestTM volumetric test method measures overall 

volume change.

• Share information with others in the UST Industry 
about how water reacts with ethanol blended fuels 
and how it may impact leak detection methods.



Overview

• Conducted experiments to simulate a water ingress into 
various blends of gasoline and ethanol (E-10, E-20, and 
E-85).

• Determined if and when and how much “Phase 
Separation” occurs when water is added.

• Determined how overall product volume is affected by 
addition of water. 

• Used a small 100ml graduated cylinder
• Used a tall hand-made cylinder to see if results are 

consistent over greater height of fuel.
• Measured properties of fuels and phase separation.



Source of E-10 and E-20 Gasoline

• No E-10 fuel is currently marketed in Austin
• Obtained E-85 Fuel from HEB at Parmer/I-35 in Austin
• Used 87 octane regular unleaded gasoline to “blend”
• Mixed fuels to obtain approximate E-10 and E-20 blends

E-85 (ml) Unleaded (ml) Result E-10 (ml) % Alcohol
335 2500 2835 0.10

E-85 (ml) Unleaded (ml) Result E-20 (ml)  % Alcohol
620 2000 2620 0.20



Adding Water to E-10

• 10ml water added to 100ml E-10



• 10ml water added to 100ml E-10
• Results in 11ml of water at bottom (with slight 

amount of ethanol)

Results of Adding Water to E-10

Before mixing.



“Mix” the Water & E-10 Blend

• Turn graduated cylinder a couple times to mix the 
water and E-10



• 10ml water added to 100ml E-10.
• Results in about 17ml of “phase separation”

Results of Adding Water to E-10

After mixing.



Water Extraction Test for Alcohol %

• Add 10ml water to 100ml gasoline in graduated cylinder
• Shake for 1 minute and allow to settle.
• Measure amount of bottom layer of water/alcohol “phase”
• Read % alcohol from chart
• Sample of gasoline used in test was about 10% alcohol

“Water Extraction “Water Extraction 
Test” Test” 

Reference:Reference:
Downstream Downstream 

Alternatives, Inc.Alternatives, Inc.



Tall Cylinder Test Setup

• Used 56” tall clear acrylic tube 
to conduct “experiments” in a 
larger container

• 1.85” inside diameter
• Adhesive rule (inches)
• Black Rubber inflatable plug 

at bottom (visible in some 
close-ups).

Diameter of Tube (inch) 1.85
Volume Per Inch (gal) 0.01164
Volume Per Inch (ml) 44.05



Adding Water to E-10 in Tall Cylinder

• Started with about 52” of E-10 (about 0.6 gallon).
• Slowly added 100ml water and allowed to settle.

Water settling to Water settling to 
bottom.bottom.

Height of Fluid Level 52
Volume per Height (gal) 0.6051
Volume per Height (ml) 2290.5



E-10 in Tall Cylinder – Phase Separation

• 100ml water added to tall cylinder containing E-10. 
• No “mixing” was done.  Photos after 1, 2, and 15 minutes.
• About 3.5” or 154ml of phase separation settled to bottom.

Height of Fluid Level 3.5
Volume per Height (gal) 0.0407
Volume per Height (ml) 154.2

Black inflatable plug visible at bottom. 



E-10 in Tall Cylinder – Volume Increase

• 100ml water added to 51-7/8” of E-10.
• Volume increased about 2-1/4” which is equal to 99 ml.
• The volume increase is about same as volume added.
• Increase would be identified by volumetric tank test.

Note: Measurement of overall volume 
increase wasn’t part of original 
experiment.  Beginning height reading 
estimated from enlargement of digital 
photograph.

Height of Fluid Increase 2 1/4
Volume per Height (gal) 0.0262
Volume per Height (ml) 99.1



Adding Water to E-20

• Poured 10 ml of water into 100ml of E-20



Adding Water to E-20

• 10ml water added to 100ml E-20.
• Prior to mixing 16.5ml phase separation at bottom.
• After mixing 28ml “Phase Separation” at bottom.

“Phase 
Separation” 
collects at 

bottom

Note: Shows that original sample contained more 
than 20% alcohol per Water Extraction Test Chart.



Adding Water to E-20 in Tall Cylinder

• Started with about 52” of E-20 (about 0.6 gallon).
• Slowly added 100ml water and allowed to settle.
• No mixing.



E-20 in Tall Cylinder – Phase Separation

• 100ml water added to tall cylinder containing E-20. 
• About 9.5” or 418ml of phase separation settles to bottom.

Height of Fluid Increase 9 1/2
Volume per Height (gal) 0.1105
Volume per Height (ml) 418.5

“Bubbles”“Bubbles”
“Interface layer”“Interface layer”



Adding Water to E-85

• Poured 10 ml of water into 100ml of E-85.
• No mixing conducted.  Water “disappears”.



Adding Water to E-85

• Added 5ml more water (total 15ml) to E-85.
• No mixing.  Water “disappears”.  Slight cloudiness.



Adding Water to E-85

• Added 5ml more water (20 ml total) to 100ml E-85.
• No mixing conducted.  Phase Separation occurs.
• Results in 113ml phase separation and 5ml gasoline.

Gasoline.

Phase
Separation.



Adding Water to E-85 in Tall Cylinder

• Added 100ml water to cylinder with 42-3/8” of E-85



Adding Water to E-85 in Tall Cylinder

• Added 100ml water to cylinder with 42-3/8” of E-85
• Slight layer of phase separation formed at surface.
• After light mixing all water disappears.
• Total volume increase about 1-13/16” or 80ml.

Before mixing.Before mixing. After mixing.After mixing.

Height of Fluid Increase 1 13/16
Volume per Height (ml) 79.8



Measurement of Physical Properties

• Used Fluke 8050A multimeter to measure resistance
• Used hydrometer to measure specific gravity



Physical Properties

Product/Liquid E-10 E-85 87 UL

E-10        
Phase 

Separation

E-85       
Phase 

Separation Water

Specific Gravity 0.74 0.78 0.73 0.95 0.84 1.00

Resistance
Non-

conductive*
Non-

conductive*
Non-

conductive* 50K Ohms** 100 K Ohms** 30K Ohms**

*Resistance was too 
high to measure with 
a Fluke Multimeter.

** Approximate 
resistance with test 
leads from Fluke 

multimeter immersed 
with about 1” 

separation.



Conclusions for E-10 (and E-20?)

• Water ingress may settle at bottom without phase separation
• Likely to occur only if water enters product without mixing, such as through 

bottom or side walls of tank.
• Slight amounts of ethanol may be absorbed by the water prior to phase 

separation. 
• If water ingress occurs without phasing it will be detected by the 

VacuTectTM probe water sensor.
• Water ingress (especially with mixing) may cause phase separation

• Total amount of “phase separation” will be more than the original amount of 
water and is proportional to the amount of ethanol that was blended in the 
gasoline.

• If phase separation occurs, the water/alcohol phase has properties 
similar to water and will be detected by the VacuTectTM probe water 
sensor.

• Water ingress will increase the overall volume of product about the 
same amount as the volume of water added.
• Water intrusion will be detected by SureTestTM tank test.



Conclusions for E-85

• E-85 can absorb more than 15% water prior to phase 
separation.  

• If phase separation occurs almost the entire volume of tank will 
become a water/alcohol phase with a small layer of gasoline on 
top.

• Water ingress is not likely to be detected at the bottom of a tank. 
• Tanknology will not use the VacuTectTM system to test E-85 

tanks with potential for a water ingress.
• Water ingress results in an overall volume increase that’s only 

about 80% of the amount of water added. 
• The SureTestTM system will detect a volume increase caused 

by a water ingress.
• Tanknology will utilize +0.04gph threshold instead of +0.05gph 

for E-85 tanks with potential for water ingress.  



Other Observations

• Some “localized” or “partial” phase separation was observed.  
It’s possible that similar results may occur in a large UST. 

• E-85 contains a small amount of water.  The amount of pre- 
existing water concentration will impact the amount of additional 
water that can be absorbed.  The ethanol concentration may 
also vary between 70% and 85%.

• Phase separation is more likely to occur in fuels with lower 
concentration of ethanol and in tanks containing less product.

• After phase separation occurs, the gasoline component 
“floating” on top will revert to “blend stock” that doesn’t have the 
correct octane and vapor pressure necessary for retail sales. 

• For phase-separated E-10 and E-20 mixes, adding E-85 will “re- 
blend” the fuel into a clear product.  However, the resulting 
product will have unknown alcohol concentration and other 
properties. 



Follow-Up Questions/Comments?

Brad Hoffman
VP Engineering and R&D

Tanknology Inc.
11000 N. Mopac Suite 500

Austin, TX  78759
(800) 800-4633
(512) 380-7154

bhoffman “at” tanknology “dot” com
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