TAB 2094 $9.95

Practical, money-saving  ©
guide to making your own alcohol motor
" els...and adapting your car engine forits use!

T R S P s e i -

BY MICHAEL H. BROWN



/\

BROWN’S
SECOND
ALCOHOL
FUEL
\C00KBOOK
\——r

BY MICHAEL H. BROWN

TAB|TAB BOOKS Inc.




FIRST EDITION

FIRST PRINTING

Copyright © 1981 by TABBOOKS Ins.
Printed in the United States of America

Reproduction or publication of the content in any manner, without express
permission of the publisher, is prohibited. No liability is assumed with respect to
the use of the information herein.

Library of Congress Cataloging in Publication Data

Brown, Michael Halsey, 1942-
Brown’s Second alcohol fuel cookbook.

Includes index.

1. Alcohol asfuel. . Title.
TP358.B77 662'.669 AACR2
ISBN 0-8306-0048-5
ISBN 0-8306-2094-X (pbk.)

Cover courtesy of Industrial Safety Product News—an Ames Publication. lllus-
trated by Rodgers’ Graphic.



Contents

Preface

Building A Column o
Three Sections—Beer Feedind—The}Steam «Chdmber—
Convenience Items

Stripper Columns For Sugar Substances
Construction—How It Works

Reflux And Proof Concentration
High-proof Alcohol—Temperature—Maximum Efficiency—
Steam-Controlled Doubler—Automatic Control of Reflux

Shell And Tube Condensers
Preheater—Heat Exchanger—Junkyarding

Building A Junkyard Steam Boiler
A Simple Design—A Sophisticated Junkyard Boiler—The
Superheater

Protecting Your Still, Yourself And Bystanders
Pressure Relief Valve—Vacuum Interrupter—Instrumentation

Plant Layout

Location—Schematic

Enzymes
Alcohol Production—Preparation of Mold Inocula—Production
and Transfer of Inoculum

Starch Fermentation
Alcohol Production—Balling Hydrometer—Working the Mash

21

26

41

57

70

78



10

1

12

13

14

15

16

17

18

19

20

21

22

Commercial Enzyme Preparation And Troubleshooting
Design, Installation, and Operation of Fungal Amylase Unit at
Plant of Grain Processing Corporation, Muscatine, lowa—Use of
Fungal Amylase—Production and Utilization of Fungal
Amylase—Additional Reading—Detection of Bacterial Contamin-
ants in Fungal Amylase Medium and in Filtered Air—
Determination of Alpha-amylase Activity in Fungal Amylase
Preparations—Determination of Maltase Activity in Fungal
Amylase Preparations—Determination of Saccharogenic Activity
of Fungal Amylase

Continuous Fermentation
Methods—Barnyard Operation—Mechanical Mixer—Fer-
mentation Stations—The Overflow System

Make Your Own Gasoline
Gas from Crude—Expectations

Alcohol From Cellulose
Fuel From Sawdust—Step-By-Step Procedures—Lignin

Making Alcohol Fuel Without Distillation
Primary Alcohol—Making Butanol—Temperature Control—
Acetone—Ether

Extracting Moisture From Grain
Ammonia Extraction—Gasohol—Evaporation Method—Feed
Plates

Drylce From CO:
Turning Carbon Dioxide Into Liquid—Liquidification of Carbon
Dioxide—Production of Solid Carbon Dioxide (Dry Ice)

The Diesel Engine
Compression—Cetane Rating—Viscosity—Alternate Fuels

Steam Distillation of Vegetable Oils
Basic Chemistry—Step-By-Step Procedures

Basic Chemistry
Elements—Carburetor Jet Size

Basic Microbiology
Cultivation of Microorganisms—Potential

Basic Jet Sizing
Enlargements—Alternatives

Matching Carburetors With Engines
Calculating Carburetor Fit—Carburetor Classifications

83

113

120

125

130

138

145

152

158

163

168

175

180



23

24

Designing Dual-Fuel Units
Common Designs—Building A System—The Float Chamber

Heat Risers And Preheaters
Scavenging Heat—Carburetor Icing

Appendix A Patent For Production of Acetone
And Alcohol By Bacteriological Processes

AppendixB Congressional Testimony

Index

186

196

201

203

301



Preface

=

A lot of folks—especially farmers—have become extremely
discouraged at the apparent lack of progress in developing motor
fuel from farm crops and organic waste. As my grandmother used to
remind me, if you want something done right—do it yourself.

This book will enable you to do it yourself. If the rest of the
world wants to walk or drive around in cars the size of a postage
stamp, that doesn’t mean you have to join them.

I will teach you how to build a commercial-type still, make
diesel fuel from soybeans, make motor fuel quality alcohol without
using a still, and much more. I've done all the foregoing in the
laboratory. It’s easier than you think.

I will also teach you the proper ways to modify carburetors so
that they will run alcohol and how to build dual-fuel units
that—with the flip of a switch—will convert your engine fuel
source from gasoline to alcohol while you are 55-ing it down the
interstate. There are sections on drying the leftover mash, turning
carbon dioxide into dry ice, and more.

And if you don’t think we’re making progress, read the tes-
timony from the 95th Congress. I have included it as Appendix B.

Michael H. Brown



Building A Column

Everyone and his brother are apparently trying to get into the
still-building business. On my last round of seminars through the
Midwest, I saw some of the most amateurish junk imaginable being
palmed off on the unsuspecting as “column stills.” This included
such things as pipe filled with metal scraps. In some cases, people
who (apparently) know what they’re doing won’t let you have a set
of plans until after you have purchased a complete distillery from
them.

If you want to build a column still, maybe I can remove some of
the mystery from it. If my approach seems a little over-simplified
bear with me. If my directions seem so simple a child could
understand them and you feel insulted, don’t. I'm merely trying to
protect myself from “free department” engineering requests over
the telephone.

Start with the overall column. It is merely a long pipe
(temporarily) sealed at both ends. See Fig. 1-1. There are more
efficient ways to build a column than starting off with a pipe sealed
at both ends, but I believe this is the simplest way to teach a
concept.

THREE SECTIONS

Next divide this column into sections. The three main
sections will be the steam chamber, thestripper plate section, and the
rectifying section. It's put together as shown in Fig. 1-2.

In case you're wondering where the second column you see in
all the ads went, that’s the rectifying section. Most of the stuff you
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Fig. 1-1. The overall column.

see in the magazines consists of a steam chamber and stripper plate
section in the first column with the rectifying section in the second
column. In the distillery business, the second column is known as
analcohol column because the object is to get 190-proof alcohol out
of it, 160-proof alcohol and below, technically, is whiskey.
However, if I lay out a double column set-up here, it would be
necessary to go into reflux lines and other subjects that might get
confusing this early in the game.

With the column split up into the three main sections, add the
pipes (or lines) going to and from the column. Ignore the reflux
lines because that requires a separate explanation. Concentrate on
the main lines only, the steam line to the steam chamber, the slurry
line away from the steam chamber, the beer feed line to the

RECTIFYING SECTION
Fig. 1-2. The three main
sections of a column.
STRIPPERPLATE SECTION.
STEAM CHAMBER




stripper plate section, and the vapor line away from the rectifying
section. Your lines will appear as shown in Fig. 1-3.

The way it works is that steam from a steam boiler is pumped
into the steam chamber. Initially, the slurry line remains closed.
You will see how and why in a bit. The superheated steam, 550 F at
1% pounds pressure, rises through the column and heats it up.
When the column surpasses the boiling point of alcohol, normally
determined by a thermometer plugged in halfway up the column,
beer is pumped in from the mash tube and allowed to fall through
the stripper plate section. Normally, you will have 16 to 23 stripper
plates. See Figs. 1-4A, 1-4B, 1-4C and 1-4D.

BEER FEEDING

When the beer is fed onto the second stripper plate down (feed
it onto the first plate and you stand a good chance of clogging your
rectifying column), it consists of three materials: alcohol, water,
and slurry. You want the water and slurry to go down into the steam
chamber and the alcohol up into the rectifying section. Due to the
laws of chemistry, you will be doing good if you get half alcohol and
half water out of the top of the rectifying column. You get the proof

/‘ VAPORLINE

N

SLURRY ——\
LINE ﬂl L STEAMLINE

Fig. 1-3. Themainlines.



Fig. 1-4A. Stripper plates. Holes should be 13/32” in diameter and comprise 15
percent of the surface area of the plate.

Fig. 1-4B. Stripper column internals. A threaded rod allows the stripper plates to
be moved up and down for adjustment. Nuts on each side of the plate hold them
in place. Caps on the downpipes are for protection during shipping. The
downpipe entrance must be lower than the liquid seal to make it work.
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to 190 by refluxing. This is explained later. If your beer was 10
percent to start with don’t get greedy.

Once the beer hits the second stripper plate, here’s what
happens. As the beer (or mash) drops down through the column
(Fig. 1-5), steam from the steam chamber rises up through the
column. The mash flows down through the downcomer (or
downpipe), fills up the cup known as the liquid seal, and then flows
onto the stripper plate. Mash travel is represented by the straight

"arrows in Fig. 1-6. Steam travels up through the holes on the
stripper plate. At each stage, or plate, the steam heats the alcohol
to its boiling point and carries it upward, or “strips” the alcohol
from the plate. Hence, “stripper plate.” Alcohol and steam travel is
represented by the curved arrows in Fig. 1-6. This process is

*

Fig. 1-4C. A stripper column used for demonstrations.
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Fig. 1-4D. Stripper plates.

repeated until all the alcohol has been stripped from the mash and
the slurry winds up in the steam chamber.

A word of caution to would-be buyers of distillery equipment.
A lot of columns represented as “10 gal. hour” or “20 gal. hour”
production rate are based on maximum feed rate. That means you
will only strip out 1% gallons of alcohol per bushel of corn instead of
the 2% gallons it should yield.

Pump the mash in too fast and almost half your alcohol gets
pumped out with your slurry (or what you would think was spent
mash). You can increase the number of gallons of 190-proof that

your column puts out per hour this way, but it's extremely
wasteful.

THE STEAM CHAMBER

Before going any further, I want to cover the steam chamber.
There are three major parts in it; the steam line, the float, and
the slurry line. Let’s start with the steam line (Fig. 1-6). All there is
to it is a pipe with oblong holes in it from the steam boiler to the far
side of the steam chamber. The holes are merely to distribute the
steam evenly through the falling liquid.

The slurry line is a must or you will have a column that simply
fills up with water and distills nothing. See Fig. 1-7. On a full size
commercial column, the top of the slurry line (T) and the steam line
are usually parallel to each other. On small homemade jobs the
setup is more like what is shown in Fig. 1-8. The elbow in the

12
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Fig. 1-6. Mash and steam travel.

slurry line acts as a liquid seal to keep excess heat from escaping
from the steam chamber.

On a commercial or automated column, you will want to have a
float (Fig. 1-9) and butterfly valve connected to your slurry line.
They operate much the way the contraption in your toilet tank does
to keep the water at a given level. In this case, when the slurry

reaches a certain level, you want it to leave automatically via the
slurry line.

The only function the float has is to rotate the bar it is attached
to. The bar, in turn, is connected to a valve in the slurry line
(usually a butterfly valve). When the bar is rotated clockwise (in
this case anyway), the valve closes. When it is rotated coun-
terclockwise, it opens. Water pressure pushes the float up to
rotate the bar counterclockwise and when the water level drops the
weight of the float rotates the bar clockwise. The whole steam
chamber winds up looking like Fig. 1-5. In real life, most of this
stuff goes in at an angle and it is not as sanitary looking.

The dotted line in Fig. 1-10 represents the bottom stripper
plate. The last downpipe and liquid seal should be obvious. If you
want to know what’s going on inside your steam chamber at all

SPENT MASH

TOP VIEW

SIDEVIEW

Fig. 1-7. Theslurry line.
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Fig. 1-8. A small column.

times, it is relatively easy to weld on another bar on the bar
connecting the float and the slurry line valve on the outside of the
column. When the float is as high as it will go and the valve is open,
the bar should be sticking straight up. As the valve closes, the bar
should “droop.” See Fig. 1-11.

CONVENIENCE ITEMS

There are a couple of other convenience items that, while not
absolutely necessary to the function of a column, might save you a
lot of grief later on. One is a sight glass. It goes on the bottom
stripper plate section on the outside of the column. See Figs. 1-12A
and 1-12B.

If the water is at the levels indicated by the arrows inside the
column, then the water in the sight glass will be at that same level.
It is not uncommon for a column without a sight glass at that level to
fill completely up with water before anybody figures out that
something isn’t kosher.

The other nice touch is a pressure relief valve. The idea here
is that it is much more economical to blow excess pressure into the
atmosphere than it is to send your column into orbit. A pressure
relief valve will look something like the one in Fig. 1-13.

A pipe goes from about an inch above the bottom stripper plate
into the pressure relief valve Fig. 1-14. A sight glass on the side of
the valve indicates the water level in the valve (and valve only).

. 5
W%IL N\

Fig. 1-9. Afloat.
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Fig. 1-10. The steam chamber.

The pressure of the water in the valve keeps normal steam
pressure and heat from escaping. However, once the steam
pressure exceeds a certain point the water pressure will no longer
contain it and that steam then forces itself past the water in the
pressure relief valve. Normally, the steam is vented outside of the
distillery building well off the ground so that no one accidentally
gets hit in the snout with it. Mounting on the column and venting
arrangements are as shown in Fig. 1-15.

The last section of the column internals is the rectifying
section. It consists of wine plates, bubble caps, and a stabilizing
section. In the 19th century, this consisted of 12 sections with the
vapor and reflux lines connected to a type of condenser called a
“goose.” Today, we use reflux pumps and an alcohol column

BARUP
Fig. 1-11. The bar should “droop.”

BARDOWN
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