Chemistry Lecture #2: Law of Conservation of Mass

Why does a lump of coal burn? And why, after burning are the
ashes |i3h+cr' than the or‘iginal |umP of coal?

Aristotle (384 BC - 322 BC) said that matter was made of earth,
air, fire and water. Thus, a lump of coal is made of these Four

componcrﬁs. A |umP of coal burns because it is r'clcar-:.ing the Fire
that is inside of it.

Aristotle’s ideas of matter lasted through the late 18" century.
Georg Exrnst Stahl (I659-734) dlso believed that Fire was a
component of all matter that was combustible. He called this
component phlogistor, from the Greek word For inFlammable.
(By the way, Flammable and inFlammable mean the same thing -
capable of burninﬁ).

When a IumP of coal burns, the Phloais’ron leaves the coal, and
what is left is an ash that is lighter than the coal When a material

loses Plnlogis’ron, it loses mass. This is wh\/ the ash is Iigh+cr than
the coal.
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The phlogiston concept of matter explained why matter loses
mass after lournina. UHI:othna+c|y, it could not explain why some
substances 9a/hca’ mass after burning

1|Page



For example, it was known that phosphorus 3aincd mass after

locing burned.
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Phlogistonists cxplaincd this anomaly Iay saying that phlogiston could
have a ncaaﬁvc wciaht When you subtract a ncaaﬁvc, you ac+ a
positive. So, iF you remove a ncgaﬁvc mass, you end up gaining

|
mass!
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This wasn't a very sa+i911yin3 explanation. What the heck is
hegative mass? And how do you know when phlogiston wil have a
positive or negative mass? According to the phlogistonists, when
you see Flames comina out of bur'nina coal, that's positive
phlogiston. But when you see Flames coming out of burning
phosphorous, that's ncaaﬁvc Phlogi«;’ron.
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Ncaaﬁvc phlogiston was also used to explain why iron gains mass
when it rusts. Phlogiston of negative mass was bcina Freed by
the iron, resulting in a substance, rust, which now had greater

mass.
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it was believed that phlogiston did not respond to gravity and
therefore had no mass. Yet, phlogiston appeared to be a
substance which, when it entered or left a material, could make
mass appear or di«;appcar. When ncgaﬁvc Phloai9+on left an
object, the object was heavier - mass has suddenly popped in
From nowhere! Matter was created from no+hin3! Or iF coal
burned and became lighter, it was because phlogiston had left the
coal mass has suddcnly disappeared or was dc~;+r'oycd.

I+ mass is bcina created From nothing and then dic;appcarina (or
bcina dcshf'oycd), then mass is not bahg conserved in chemical
reactions.

it wasn't until Antoine-Laurent Lavoisier (i743-794) began doing
experiments that the idea of phlogiston was discredited  Lavoisier
was dble to show that when materials 3aincd or lost mass, it was
because the mass was transferred From one material to another.
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In one experiment, Lavoisier heated a mixture oF water and iron
Filings to a high temperature. The procedure caused the iron to
rust, and a gos was also produced. The mass ofF water and iron
before the procedure matched the mass of the rust and gos
produced after the procedure. This demonstrated that when
new materials are made, matter is simply transferred From one
material to another. Matter was not being created From nothing
or being dcc;+roycd - it was conserved.

Shvp/i-ﬁica’ explanation L a’/'agr‘am of Lavoisier's experiment
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Law of Conservation of Mass: In a chemical reaction, matter is
heither created or dcs’rroycd. Mater is conserved.

Let's do one problem: 1000 g of red mercury oxide powder is
placed in an open Hask and heated until it is converted to liquid
mercury and oxygen gas. The liquid mercury has a mass of
926 g What is the mass of oxygen formed in the reaction?

I0.00 g mercury oxXide =) 972 g mercury + oxygen 4os
10.00 = 922G + oxygen gas

oxygen gas = o074 9
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