





Making ethanol by fermentation

This method only applies to ethanol. You can'l make any
ofher alcohal this way.

The process

The starting material kor the process vares widely, bul will
normally be some form of starchy plant material such as
maize (LS com), wheal, barley ar potatoes,

Starch is a complax carbohydrate, and other carbohydrates
can also be wsed - for example, in the lab sucrose (sugar) is
ricrmally usid b produce ethand, Indusinally, this wouldn
make sansa. [t would be silly to refine sugar if all you were
gaing 1o use it for was fermentation, There is no reason why
yvou shouldnt start from the original sugar cane, thowgh.

The first step is to break complex carbobvwydrates into simpler
DS

For example, if you were starting from starch in grains like
wheal ar barley, Theé grain is healed with hol waber 1o axiraci
the starch and then warmed with malt, Malt is germinated
barey which contains enzymes which break the starch into a
simpler carbohydrate called maltose, Cq2H22044.

Maltose has the same molecular formula as swcrose but
contains two glucose wnits joined logaether, whareas sucrasa
contains one glucose and one fructose unit.

Yeas! is then added and the mixture is kept wamm (say 35°C)
for perhaps several days undil fermentation ks complete. Air
is kept out of the mixbure 1o prevent oxidation of tha ethanol
produced to ethanoic acid (winegar).

Enzymes in the yeast first convert carbohydrates like
maltose or sucrose into even simpler ones like glucose and
fructose, both CgH420g, and then convert these in turn into

ethangl and cabon dioxide,

fou can show these changes as simple chamical equations,
bt ther Beochamistry of the reactions is much, much more
complicated than this suggests.

CuaHzOpg + HIG —————m 20pH10y

CaHizdy ——w BCHICHIOH + 2503

Yaas! is Killed by elhanol concentrations in axcess of abaut
15%b, and that limits the purity of the ethanol that can ba
produced. The ethamnal is separated from the mixiure by
fractional distillation fo give S6% pure ethamol.

Far theoretical reasons, it s impossible 10 remove the last
4%% of water by fractional distillation.






