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7.7. The basic process of alcohol production
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Sample reflux column



Packing material for column



INTALOX SADDLE

RASHIG RING
BERL SADDLE

Packing material for column



SOLDER OR BRAZE

COOLING WATER QuT

COIL OF SOFT COPPER
TUBING

COPPER CONDUIT SANE e g
SIZE AS STILL COLUNN

COOLING WATER IN —————gbio®

Reflux temperature control coll




Gases

Condenser —
[ ]
* l l _1 Eguri‘_ttieﬂs;ction
[Llhuﬁlﬁg._u_
2 - _.:ﬁu.—au.—.l_t,.\ gggtl%l valve
Lreaere =3

§
L o
G
:

o [ =

]
:
2

. | CS
J
EV<{Ei>\
0/
\

+
|

5=

N
#
[%
E
]
=

g
C
q o

-—
i

_"Bottoms"

Heater

Continuous Fractionating Still



Column Diameter, Inches Capacity, Gal./Hour Area, Sq.[In
2 -75 3-15
3 1.5 7-07
4 2.6 12.56
5 4.2 19.64
6 6.0 28.27
7 8.2 38.49
3 10.7 50.27
9 13.5 63.62
10 16.7 78.54
11 20.2 95.03
12 25.0 113.10
Note: Alcohol yields at 1go proof.

Column Diameter and Output Capacity

Alcohol ooé oém(f)eqeﬂcf)?o@éga cf:ogccz 173°F 035 cqE326¢ I o']ooéu Mash or% bash
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Compound Boiling point, °C.

Acetone 56.5



Methanol
Ethyl acetate
Ethyl alcohol (96%), the azeotrope

Ethyl alcohol (100%)
Propyl alcohol

Water
Butyl alcohol
Amyl alcohol

Furfural

64.7
77.1
78.1

78.4
97.2

100.0
117.5
137.8

161.0



The Fractionating Still




The Compound Still

Power supply




Larger apparatus
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WATER SUPPLY LIMNE
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Boiling Points for Alcohol/Water Mixture at 1 Bar Pressure

Percent Ethanol

Percent Water

Boiling Point, Degrees F

o] 100 212.0
5 95 203.3
10 90 199.4
15 &g 196.3
20 8o 194.0
25 75 192.2
30 yie} 190.4
35 65 188.9
40 60 187.7
45 55 186.4
50 50 185.0
55 45 183.4
60 A0 182.3
65 35 180.8
70 30 179-4
75 25 177.8
8o 20 176.3
85 15 175-4
go 10 174.2
95 5 172.7

Note: One Bar pressure is equivalent to one Atmosphere or 14.6g psi, standard

pressure at sea level.




Alcohol/Water Equilibrium at 1 Bar Pressure

Percent Ethanol

Percent Ethanol

Saturation Temperature,

in Liquid in Vapor Degrees F
o o 212.0
1 103 210.1
2 19.2 208.5
3 26.3 206.9
4 32.5 204.8
5 377 203.4
6 42.2 202.1
7 45-9 200.9
8 48.8 199.5
g 51.1 198.5

10 52.7 197.2
20 65.6 189.2
30 71.3 184.5
40 74.6 181.7
50 77-4 179.6
60 79.4 177.8
7o 82.2 176.2
8o 85.8 174.3
82 86.8 174.0
84 87.7 173.7
86 88.8 173.4
88 go.o 173.2
90 91.2 173.0
g2 g2.6 172.9
94 94.2 172.8
96 95.9 172.7
g8 97.8 172.8
100 100 173.0

Note: One Bar pressure is equivalent to one Atmosphere or 14.69 psi, standard
pressure af sea level. Saturation temperature is the liquid's boiling point.




Column connection

Basic process of fuel alcohol production

Water

38 mm OD

33cm

Teflon sleeve
\ U

\ /f 34/45 joint,

\ f 2.5 deg. taper

Drip tip

10/30
joint Teflon plug
A with 3 mm hole
5 mm threaded rod to
give fine control of
flow
75cm

38 mm OD
glass column

34/45 glass joint,
2.5 deg. taper

Teflon, or brass
with teflon sleeve

3/4 " nipple

details
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Small scale 6inch column fuel alcohol plant
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DISTILLING COLUMNS
THERMOMETER
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Al PACKING
L MATERIAL
ll
AL
RETURN RETURN
LINE STILL LINE STILL
VAPORS VAPORS

The column of the left is sometimes called a “ rectifying column” and might
contain 30 or more compartments. Height can range from 25 feet to several



stories depending on the diameter. The column on the right is a “reflex” and can
be 5 to 10 feet high.

WATER RETUAN LIME

)

L
I ATER
i RESERYLUR

DISTILLED
WAPTRS

| ERCIM
COLUMN
""'!':?-._

J| COILED COPFER
TUBINGIMEIDE CARRIES
HOT vaPORE FROM
COLUMK. WATER I
ABSORES HEAT AND
CONDENSES WVAPDRS
INTC: LD

i f; — -
coouns Wates i
GRAVITY FEED

A typical setup for a distillation condenser. Cooling water is recycled from the
condenser to the reservoir,



1000 gallon fuel alcohol plant

Photo From : http//www.revenoor.com
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TOP OF STRIPPING
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CONTAINER FOR
COOLING WATER

wg———CQOLING WATER IN
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Condenser construction
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