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Historical Examples

Oklahoma City

AN and NM

Korean Air – Flight 858

NM and Ethylenediamine (“PLX”)

ETA (Basque Separatists)
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Nitromethane Explosives

Just one SMALL set of examples!
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Objective

Hobby fuel → reliable HME
Extract the nitromethane completely

OR - Increase the concentration
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AN and Wildcat HME Mix Vid
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Introduction

Work from the perspective of:

- Chemical hobbyist 

- Amateur enthusiast

- Clandestine bomb builder
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NOT professional chemists 

with unlimited resources!



Internet Information/Supplies

 Information

YouTube

Patents

Web forums

○E.g. – ScienceMadness, RogueScience

Supplies

Ebay

AMAZON!! 
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Internet “Chatter”
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Internet “Chatter”
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“I have one gallon of fuel for r/c cars 

witch contains 15% nitromethane, 

18% oil and the rest is methanol.  

How can I extract the nitromethane.  

When mixed with water I can remove 

the oil with a eye-dropper, but is it 

possible to remove the methanol?”

- From the science madness forum

Andrew Hawkins, Steve Linehan  

Dr. Timothy Shelley

Naval CIED Knowledge Network –

Dahlgren, NC - 2013

NCETR – ATF, DOJ

ATF Forensic Sciences Laboratory



Andrew Hawkins, Steve Linehan  

Dr. Timothy Shelley

Naval CIED Knowledge Network –

Dahlgren, NC - 2013

NCETR – ATF, DOJ

ATF Forensic Sciences Laboratory



Andrew Hawkins, Steve Linehan  

Dr. Timothy Shelley

Naval CIED Knowledge Network –

Dahlgren, NC - 2013

NCETR – ATF, DOJ

ATF Forensic Sciences Laboratory



Sold with Nitromethane??
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Hobby Fuel Composition

Rotor Rage © 

 ~30% Nitromethane

 ~21% Oil/lubricants/dye

 ~49% Methanol
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Chemistry Basics

Azeotropes cannot be separated by 

simple distillation

Ex:  95.6% Ethanol (Bp   78.4 °C)

4.4% Water    (Bp 100.0 °C)

But – the azeotrope boils at 78.2 °C  
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Simple Distillation 

Distillate 

 ~ 70% Methanol

 ~ 30% Nitromethane

○via Refractometer and GC-MS

Slightly better than expected 

azeotrope (88% MeOH:12% NM)
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Nitromethane Azeotropes

 Methanol (Azeotrope BP 64.5 °C)
 88% Methanol             (BP   64.7 °C)

 12% Nitromethane (BP 101.5 °C)

 Water  (Azeotrope BP 83.6 °C)
 26% Water             (BP 100.0 °C)

 74% Nitromethane (BP 101.5 °C)

 Acetone
 NO AZEOTROPE with Nitromethane!(Horsely, 1962)
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“Breaking Azeotropes”

Drying agents

Addition of a “ternary” component

Vacuum Distillation

Molecular Sieves
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Addition of Water

Add water to hobby fuel 

~2 parts H2O:1 part Hobby Fuel

Methanol more soluble in water

Wait for two layers to form

Collect smallest layer
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Adding Water
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Addition of Water

 “Pulls out” a lot of methanol 

 Helps remove “oil”

 Adds some water to NM layer

 Recall
Water  (Azeotrope BP 83.6 °C)

○ 26% Water             (BP 100.0 °C)

○ 74% Nitromethane (BP 101.5 °C)
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Drying Agent

Calcium Chloride (CaCl2)

Great for water and methanol

Cheap, readily available

Partially soluble in Nitromethane

Reacts with Nitromethane
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Addition of Acetone

Add Acetone to hobby fuel

Distill off Acetone/Methanol 

azeotrope

Distill off Nitromethane 
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Distillation
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Methanol Azeotrope

Acetone (Azeotrope BP 55.1 °C)

 15% Methanol             (BP   64.7 °C)

 85% Acetone               (BP   56.2 °C)
(Horsely, 1962)
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Addition of Acetone

 “Pulls out” all of the methanol 

Readily available

No azeotrope with NM!

Leaves some Acetone in NM (~8%)

Requires quite a bit of Acetone

 6 parts Acetone: 1 part MeOH
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“Sensitized” Nitromethane

Nitromethane + second component

MeOH

Acetone

5% Loctite Epoxy Hardener Added

 (10% also tested, 5% more effective)
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Nitromethane and Methanol

Methanol (% weight)
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Nitromethane Methanol Result

97.5% 2.5% Go

95.0% 5.0% No Go



Nitromethane and Acetone

Acetone (% volume)
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Nitromethane Acetone Result

97.5% 2.5% No Go

95.0% 5.0% No Go

92.5% 7.5% No Go



Hobby fuel distillate  as a “sensitizer”

 “Distillate Component” (% volume)

 70% Methanol : 30% Nitromethane
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Ammonium

Nitrate

Distillate Result

95% 5% Go

90% 10% Go

85% 15% Go

80% 20% Go (Incomplete)

70% 30% No Go

60% 40% No Go



AN and 70/30 (MeOH/NM) Vid
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Air Entrainment Method

Nitromethane + second component

MeOH

Acetone

Air entrainment

 (Toilet Paper)
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Nitromethane and Methanol

(Air Entrainment Method)
Methanol (% weight)
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Nitromethane Methanol Result

95% 5% Go

90% 10% Go

85% 15% Go

80% 20% No Go



Nitromethane and Acetone

(Air Entrainment Method)
Acetone (% weight)
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Nitromethane Acetone Result

95% 5% Go

90% 10% Go

85% 15% No Go
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Conclusions

 “Complicated chemistry” is NOT 
necessary!

NM/MeOH azeotrope can be broken

Hobby fuel viable precursor

Still better as an AN “sensitizer”,       
for now

Air entrainment is slightly more 
effective vs amine sensitization* 
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Other potential “simple” separations

Vacuum distillations

 “Azeotropes break distillations, rotary 

evaporators break azeotropes”

Glassware getting cheaper

Molecular Sieves

Relatively inexpensive now

Requires some chemistry know-how
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