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How Much Vinegar: We Measured It Three Times

On the science festival sign—up sheet, our group entered volcano eruption. When
our homeroom teacher signed, she looked up for a moment: a class did this last year.
What will you do differently? Our group leader said: we plan to measure the eruption.

She handed the pen back and signed.

None of us can say exactly when the project stopped being a show for us and
became a question. The difference is this: everyone else only needs the volcano to

erupt. What we wanted to answer was how to make it erupt the highest and the longest.
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And that question had no ready answer in the textbook. We could only find it

ourselves.

The model followed the usual method: a newspaper frame, wrapped in tape, coated
with clay, with a standard measuring cup set at the summit. Nobody slacked off on
this part, because eruption height is tied directly to the mouth of the cup. Too wide
and the gas escapes too fast; too narrow and the slope splits at the middle. We fixed
the mouth at four centimeters and sealed every seam with clay, then let it dry

through.

In the first formal test: five spoonfuls of baking soda, half a cup of vinegar,
height measured with a ruler. The foam topped out eleven centimeters above the rim.
We wrote the number on a piece of cardboard. The question came right with it: does
more vinegar mean a higher eruption? The second time we used a full cup of vinegar,
and the result was only nine centimeters. Too much vinegar pressed the powder flat,
and the gas could not push. The third time we went the other way and cut the vinegar
down: four spoonfuls of soda with a scant half cup of vinegar. It reached fourteen

centimeters, and it erupted slowly, lasting over forty seconds.

For days we argued around that cardboard between classes. One of us wanted to
keep adding baking soda; another insisted on fixing the soda and adjusting only the
vinegar. The method we finally chose was the dumbest and the steadiest: lock the soda
at five spoonfuls, start the vinegar at thirty milliliters, add ten milliliters each
round, and test every combination once. We borrowed a syringe from the school clinic
and taped a ruler to the side of the model. By the seventh set of data, the curve
showed its shape on its own: near seventy milliliters of vinegar the eruption peaked
at twenty—eight centimeters; past that, the height fell. It turned out more material

is not better. The two have to arrive at each other at exactly the right moment.

On festival day, more than two hundred people sat below the stage. We followed
the seventh set of proportions: five spoonfuls of baking soda fell into the cup, the
red vinegar seeped down the inner wall, the hissing rose from the bottom all the way
up, the foam shot over the rim, and the white line on the ruler climbed to thirty
centimeters before it stopped. The audience went quiet for one second, then
applauded. The host asked what made us different from last year’ s class. Our group

leader held up the cardboard. On it were seven sets of data.

I kept that cardboard afterwards. It reminds me of one thing: an erupting volcano
is only the beginning of the experiment; measuring what erupting means, that is where
real scientific inquiry begins. The value of hands—on work is not that the hands

moved. It is whether the question grew clearer after they did.
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