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Campden Tablet Dosage by pH: Why the Same Dose
Works Differently

pH Is the Variable That Changes Everything

When a batch seems under-protected after a normal Campden addition, the tablet usually is
not the problem. The pH is. For a broader primer on Campden tablet basics, the important
point is that sulfite only works as well as the liquid’s chemistry allows.
A Campden tablet releases sulfur dioxide, but sulfur dioxide does not stay in one form. In wine,
cider, and mead, it splits between molecular SO2, bisulfite, and sulfite. Only molecular SO2 is
the aggressive antimicrobial form that actually crosses microbial cell walls and shuts down wild
yeast and bacteria. The rest still matters for antioxidant protection, but it does not carry the
same punch against contamination.

Why pH Controls the Active Form

Lower pH pushes more of the total SO2 into the molecular form. Higher pH does the opposite.
That sounds like a small shift until the numbers are compared side by side.
A must at pH 3.2 can deliver the same microbial protection with far less free SO2 than a must
at pH 3.8. In practical terms, a low-acid white wine or a crisp cider may need only a moderate
sulfite addition to reach a useful antimicrobial level, while a high-pH mead may need much
more free SO2 to achieve the same effect. The tablet count may be identical, but the active
fraction is not.
That is why two recipes that both call for one tablet per gallon can behave so differently in the
fermenter. The dosage rule is only a starting point; pH determines how much of that dose is
truly working.

The Batches That Reveal the Difference

In cellar work, the contrast is obvious.

A grape must around pH 3.1 to 3.3 usually responds predictably. A standard pre-
fermentation sulfite addition knocks back wild microbes, and a healthy yeast pitch takes
off cleanly the next day.
A cider around pH 3.4 to 3.6 sits in the middle. Standard sulfite additions often work, but
oxygen pickup, sanitation, and pitching speed matter more because the margin is
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narrower.
A mead at pH 3.7 to 4.0 is the troublemaker. The same dose may protect against
oxidation, yet still leave enough microbial slack for spoilage organisms to get started if
the yeast pitch is slow or weak.

That last category is where many home fermentations go sideways. Mead often begins with
honey diluted into water, which gives very little natural acidity compared with grape juice. The
result is a higher pH and a weaker molecular SO2 fraction. A tablet is still adding sulfite, but
the chemistry makes each milligram less effective.

Why More Tablets Is Not the Real Solution

The easiest mistake is assuming that a weak result means the batch needs more tablets.
Sometimes it does. More often, the must needs a lower pH.
Adding more sulfite to a high-pH liquid raises total SO2, but the molecular fraction can still
remain disappointingly low. That means the batch can still be vulnerable even while the total
sulfite level climbs toward a sensory threshold. At some point, the wine starts smelling
sulfurous before it reaches the protection level it actually needs.
That is the hidden cost of relying on a fixed tablet-per-gallon rule. It can create the illusion of
consistency while the actual microbial protection varies wildly from batch to batch.

The Better Question to Ask

The useful question is not ‘How many Campden tablets per gallon?’ It is ‘What free SO2 level
does this pH require?’
That shift in thinking changes the whole process. Instead of dosing by habit, the batch gets
dosed by target. The standard target many winemakers use is a molecular SO2 level that
provides meaningful antimicrobial protection without pushing the wine into a harsh or pungent
sulfite range. Because pH changes the molecular fraction, the free SO2 target has to rise as
pH rises.
A rough way to think about it:

Lower pH = more protection per milligram of sulfite
Higher pH = less protection per milligram of sulfite
Higher pH also means a larger gap between added sulfite and usable sulfite

That is why pH measurement is not a laboratory luxury. It is the key to knowing whether the
Campden addition is doing its job.

What to Do Before Adding Sulfite



A simple workflow avoids most of the disappointment:

1. Measure pH before sulfite is added.
2. Decide whether the liquid is naturally in a protective range or whether acidity needs

adjustment first.
3. Add sulfite based on the style and the pH, not on a rigid habit.
4. Re-check pH after major changes such as acid additions, blending, or malolactic

fermentation.

That last step matters because pH is not fixed forever. Fermentation, blending, and acid
management can change it enough to move a batch from comfortably protected to borderline.
For fruit wines and ciders, the difference often shows up as better color retention and cleaner
fruit aroma. For mead, it can be the difference between a stable sweet finish and a
fermentation that restarts when the batch is sweetened later.

Where the Rule of Thumb Breaks Down

The classic one tablet per gallon rule is useful only when pH sits in a fairly forgiving range. It is
not a guarantee of protection.
A low-pH berry wine can feel overprotected at that dose because the molecular SO2 fraction is
already high enough to do serious work. A high-pH mead can feel underprotected at the same
dose because most of the SO2 is sitting in a less active form. Both batches may receive the
same treatment and yet behave completely differently.
That is the real lesson behind Campden tablets: the tablet is a delivery system, not a complete
answer. pH decides how much of the delivered sulfite becomes the form that matters.

The Practical Bottom Line

If the batch is already acidic, Campden tablets tend to perform like the charts suggest. If the
batch runs high in pH, the same tablets become less efficient, and the brewer has three
options: accept weaker protection, add more sulfite with care, or correct the acidity so the
sulfite works harder.
For most winemaking and cider-making problems, the smartest move is the second one only
after the first one has been measured. Blindly increasing the dose without checking pH is how
batches drift toward a sulfite edge without ever becoming truly safe from spoilage.
The cleanest fermentations usually come from the same pattern: measured pH, sensible acid
balance, and just enough sulfite to let the chosen yeast dominate.
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