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How To Make Baking Soda

Understanding Baking
Soda: What It Is and
Why You Might Want to
Make It

Baking  soda,  scientifically  known  as
sodium  bicarbonate,  is  a  versatile
compound  that  finds  its  way  into
kitchens, cleaning cabinets,  and even
medicine cabinets around the world. Its
chemical  formula  is  NaHCO₃,  and  it
functions  as  a  leavening  agent  in
baking, a gentle abrasive in cleaning, a
deodorizer,  and an antacid  for  minor
digestive  upset.  While  most  people
simply purchase a box at the grocery
store for a nominal cost, the question
of how to make baking soda often
arises from a place of  curiosity,  self-
sufficiency,  or  a  desire  to  understand
the science behind everyday products.

Before  diving  into  the  methods,  it  is
important  to  establish  a  realistic
f ramework .  The  pu re  sod ium
bicarbonate  you  buy  at  the  store  is
manufactured  using  sophisticated
industrial  chemistry  or  mined  from
natural  mineral  deposits.  Replicating
these processes at home is challenging
and  rarely  produces  a  food-grade
product.  However,  understanding  the
principles behind the production can be
both educational and empowering. This
article  will  explore  the  professional
manufacturing routes, the science that
governs  them,  and  the  limited  but
interesting  ways  you  can  approach

making baking soda in a home setting.

The Science Behind
Sodium Bicarbonate

To understand how to make baking
soda,  you  first  need  to  grasp  its
chemical nature. Sodium bicarbonate is
an  intermediate  compound  formed
during  the  processing  of  sodium
carbonate  (soda  ash).  When  carbon
dioxide is passed through a solution of
sodium  carbonate,  a  reaction  occurs
that precipitates sodium bicarbonate as
a solid. The general reaction is:

Na₂CO₃ + CO₂ + H₂O → 2 NaHCO₃

This  reversible  equilibrium  is  the
foundation of virtually every production
method,  whether  industr ia l  or
homemade.  Baking  soda  is  a  mild
alkali, meaning it has a pH around 8.3,
which allows it to neutralize acids and
produce carbon dioxide gas — the very
reaction that makes your cakes rise or
your fridge smell fresher.

Sodium bicarbonate naturally occurs in
the mineral nahcolite, which is found in
large deposits in regions like the Green
River Basin in Wyoming, USA. However,
most commercial baking soda is either
mined  and  refined  or  synthesized
through  the  Solvay  process.  Each  of
these paths yields a high-purity product
suitable  for  cooking,  cleaning,  and
personal  care.



Industrial Methods for
Making Baking Soda

The Solvay Process: The
Classic Manufacturing Route

Named  after  Belgian  chemist  Ernest
Solvay, who developed it in the 1860s,
the Solvay process is the most widely
used method for  producing soda ash
(sodium carbonate) and, by extension,
baking soda. While the entire process is
complex and capital-intensive, the core
steps are straightforward in concept:

Brine purification: Common1.
salt (sodium chloride) is dissolved
in water to create a brine
solution, which is then purified to
remove calcium and magnesium
impurities.
Ammonia absorption: The2.
purified brine is treated with
ammonia gas, forming an
ammoniated brine.
Carbonation: Carbon dioxide is3.
bubbled through the ammoniated
brine. This is where the magic
happens. The CO₂ reacts with the
ammonia and salt to produce
ammonium bicarbonate and,
eventually, sodium bicarbonate.
Precipitation: Sodium4.
bicarbonate, being less soluble in
the cold solution, precipitates out
as a fine white solid. This solid is
filtered from the liquid.
Filtration and drying: The5.
crude sodium bicarbonate is
washed, dried, and sometimes
further purified. The remaining
liquid contains ammonium
chloride, which is reacted with
lime to recover ammonia for
reuse.
Calcination (optional): Some6.

of the sodium bicarbonate is
heated to produce sodium
carbonate (soda ash), which can
then be re-carbonated to make
more baking soda of even higher
purity.

The Solvay process is efficient because
it recycles nearly all of the ammonia,
making it  sustainable in an industrial
context.  However,  it  requires  large-
scale  equipment,  high-pressure
carbonation  vessels,  and  precise
temperature control — none of which
are feasible in a home kitchen.

Mining and Refining Natural
Trona Ore

Another major source of baking soda is
trona ore, a naturally occurring mineral
that  contains sodium sesquicarbonate
(Na₂CO₃·NaHCO₃·2H₂O). This mineral is
mined  in  massive  underground
deposits, primarily in the United States,
Turkey,  and  China.  The  process  of
turning trona ore into baking soda is a
fascinating  blend  of  mining  and
chemistry:

Mining: Trona is extracted
through conventional
underground mining or solution
mining, where hot water is
injected into the ore body to
dissolve the mineral, which is
then pumped to the surface.
Crushing and dissolution: The
raw ore is crushed and dissolved
in hot water to create a
concentrated solution.
Filtration and purification:
Insoluble impurities like shale
and clay are filtered out. The
clear solution is then treated to
remove organic matter and other
contaminants.
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Crystallization: The purified
solution is cooled in large
vacuum crystallizers, causing
sodium sesquicarbonate to
precipitate.
Calcination and re-
carbonation: The
sesquicarbonate crystals are
heated to drive off water and
carbon dioxide, yielding sodium
carbonate. This carbonate is then
dissolved in water and
carbonated again to precipitate
pure sodium bicarbonate.
Drying and packaging: The
final product is dried, screened
for particle size, and packaged
for sale.

Both the Solvay process and the trona
method  produce  baking  soda  that  is
more  than  99%  pure ,  sa fe  fo r
consumption, and identical in chemical
behavior.  Understanding  these
processes  helps  clarify  why  making
baking soda from scratch at home is
not a simple weekend project.

Can You Make Baking
Soda at Home?
Practical Approaches

Given  the  complexity  of  industrial
production, the honest answer is that
making pure sodium bicarbonate from
raw ingredients in a home kitchen is
extremely  difficult.  However,  there  are
a  few  approaches  that  allow  you  to
either synthesize or concentrate baking
soda,  each with its  own caveats  and
limitations.

Method 1: Converting
Washing Soda into Baking

Soda

The most reliable way to approximate
how to make baking soda at home
involves  start ing  wi th  sodium
carbonate,  commonly  known  as
washing  soda  or  soda  ash.  You  can
purchase washing soda at most grocery
stores in the laundry aisle, or you can
make it yourself by baking baking soda
in  the  oven  (which  drives  off  carbon
dioxide  and  water,  leaving  sodium
carbonate).

To  convert  washing  soda  to  baking
soda:

Dissolve one cup of washing soda1.
in four cups of warm distilled
water. Stir until fully dissolved.
Slowly bubble carbon dioxide2.
through the solution. You can
generate CO₂ by mixing vinegar
and baking soda in a separate
container and piping the gas into
the washing soda solution using a
flexible tube. Alternatively, you
can use dry ice, which is solid
carbon dioxide and sublimes
directly into CO₂ gas.
As CO₂ is absorbed, sodium3.
bicarbonate will begin to
precipitate as a white solid. The
solution will become cloudy.
Allow the reaction to proceed for4.
at least 30 minutes, stirring
occasionally.
Filter the solution through a clean5.
coffee filter or cheesecloth. The
white solid collected is sodium
bicarbonate.
Rinse the solid with a small6.
amount of cold distilled water,
then spread it on a baking sheet
and let it air dry completely.
Grind any clumps into a fine7.
powder using a mortar and pestle



or a clean spice grinder.

This method is chemically sound, and
the  product  you  obtain  is  genuine
sodium  bicarbonate.  However,  the
purity depends on the quality of your
starting  materials  and your  ability  to
avoid contamination. If  you start with
food-grade  washing  soda  and  use
distilled  water,  the  result  should  be
safe  for  cleaning  and  deodorizing
purposes. For cooking, the purity is less
certain, so proceed with caution.

Method 2: The Natural
Evaporation Approach

In regions where nahcolite deposits are
near  the  surface,  it  is  theoretically
possible  to  collect  natural  sodium
bicarbonate  by  evaporating  alkaline
spring  water.  Some  natural  mineral
waters contain dissolved bicarbonates,
and  i f  you  evaporate  the  water
carefully, you may be left with a mixed
salt  residue  that  includes  sodium
bicarbonate.

Collect water from a known
alkaline spring or source high in
bicarbonates.
Filter the water through a fine
cloth to remove debris.
Pour the water into a wide,
shallow pan and allow it to
evaporate slowly in a warm, dust-
free location. This can take
several days or weeks,
depending on humidity and
temperature.
Scrape up the white crystalline
residue that forms. This will be a
mixture of different sodium salts,
including bicarbonate, carbonate,
and possibly chloride or sulfate.
To purify the bicarbonate, you
can recrystallize the residue.

Dissolve it in a minimum amount
of warm water, filter out any
insoluble material, and then
bubble CO₂ through the solution
as described in Method 1 to re-
precipitate the bicarbonate
preferentially.

This  method  is  more  of  a  scientific
curiosity  than  a  practical  way  to
produce usable baking soda. The yield
is low, the purity is variable, and the
time investment is substantial. It does,
however,  offer  a  fascinating  glimpse
into  how  early  chemists  first  isolated
sodium  bicarbonate  from  natural
sources.

Why Home Production Is
Rarely Practical

Even if you follow the methods above
perfectly, homemade baking soda has
several  l imitations  compared  to
commercial  products:

Purity: Commercial baking soda
is tested to ensure it is free from
heavy metals, arsenic, and other
contaminants. Home production
cannot guarantee this level of
safety for consumption.
Particle size: The fine, uniform
powder of store-bought baking
soda is achieved through
controlled crystallization and
milling. Homemade product is
often coarser and less consistent,
which can affect its performance
in baking and cleaning.
Cost and effort: The time,
energy, and materials needed to
produce a small amount of
baking soda at home far exceed
the cost of buying it. A box of
baking soda costs less than a
dollar in most markets.
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Scalability: The processes
described above yield only a few
tablespoons per batch. Scaling
up would require industrial
equipment for efficient gas
transfer and temperature control.

For  these  reasons,  the  most  realistic
answer to how to make baking soda

is  that  it  is  best  left  to  industrial
producers who have the infrastructure
to  ensure  pur i ty ,  sa fe ty ,  and
consistency. However, the educational
value  of  attempting  the  process  is
immense,  and  i t  deepens  your
appreciation for the chemistry behind
everyday


