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Discontinuous Structure of Matter
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3-1 20A|7] 0|2 HZ}2 (Atomic Theory before 20th Century)
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A fluid such as air or water seems to us at first glance to be

perfectly homogeneous; we can put more or less water into this glass, and
the experiment seems to suggest to us that the amount of water contained in
it can vary by an infinitely small amount, which is the same as saying that
water is “indefinitely divisible”.
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3-1 20A|7| O] M| AZE (Atomic Theory before 20th Century)
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For the atomists, all matter consists of minute grains
separated by empty gaps; not any hypothesis has been
formulated for the structure of these grains themselves,
atoms, which were considered as indestructible constituent
element of the Universe.
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3-1 20A|7| O] M| AZE (Atomic Theory before 20th Century)
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o~ ) At the end of the last century, certain scholars considered that
o2 AE ot} since the appearances on our scale were finally the only
Ernst Mach important ones for us, there was no point in seeking what
might exist in an inaccessible domain.
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3-1 20A|7| O] M| AZE (Atomic Theory before 20th Century)
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| find it very difficult to understand this point of view since

what is inaccessible today may become accessible tomorrow

(as has happened by the invention of the microscope), and -4
also because coherent assumptions on what is still invisible Unsigned ftalian

may increase our understanding of the visible. Compound Microscope
(circa early 1700s)
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3-1 20A|7| O] M| AZE (Atomic Theory before 20th Century)
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Dalton supposed that a
substance is formed by
a definite variety of
particles which are all
identical and which
cannot be cut into
pieces in the reactions,
and which for this
reason are called atoms.
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3-1 20A|7| O] M| AZE (Atomic Theory before 20th Century)
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The structural formulae can be determined for an enormous number of
compounds, and with such success in regard to forecasting the
properties that it could be said that the hundreds of thousands of
structural formulae set up by the organic chemists constitute just as
many arguments in favor of the atomic theory.
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3-2 OtE7IE=Z9| ¥2|(Avogadro’s Principle)
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Avogadro’s When gaseous masses, at the same temperature and
postulate, pressure, occupy equal volumes, they all contain the
or hypothesis: same number of molecules.
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3-2 OtE7IE=Z9| ¥2|(Avogadro’s Principle)

O{tH F2!0| 1 O3 BA}2FZ 0| =  The number N of the molecules

Ha10| & NS of2ItE 22810 constituting any gram-molecule
;“-'-l' is Avogadro’s number.
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Avogadro’s 1 mole of
Carbon Atom Number Carbon




3-3 22| &=(Molecular Motion)

L= OfOtE OfE7I=E22| 71E0] (10| F S5 S5llM) = + U= THo|=
O] F0{2l eHEE FEINO|E HEE|L, J2HM E2t=2 230l 2
2740] StListLiot Hof| = uf stLe] 2212 2-8¢ Zioj2}

=

| have thought that it was perhaps valid for stable
emulsions with visible grains, in such manner that
each of these grains which is agitated by the
Brownian movement counts as a molecule when it
collides with a wall.



http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.vias.org/kas/en/agg_fluessig_fluessig.html&ei=dc5bVfj_NIW3ogS5noCgDA&bvm=bv.93756505,d.cGU&psig=AFQjCNHvyInIp77mpISFrOUpNpAXr_lZsA&ust=1432166252111538

3-3 EX19| &=(Molecular Motion)
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= (Molecular Motion)
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3-3 EX19| &=(Molecular Motion)

with the result that, per unit surface,
the difference of these pressures is
equal to the weight of the gas
supported.




3-3 EX19| &=(Molecular Motion)
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As the abundance n of molecules is proportional to the pressure pat each
given temperature, we see that for a column of a given gas and of uniform
temperature, the relative reduction of the pressure dp/p, or also the relative
reduction of the abundance dn/nwhich can be said to measure the rarefaction,
always has the same value for the same difference in level ah, whatever this

level may be.



3-3 EX19| &=(Molecular Motion)
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In oxygen at 0° the rarefaction will be ®
doubled for each rise of 5 kilometers. &

It is necessary to rise 16 times higher in ®
hydrogen than in oxygen, i.e. 80 kilometers, ° O |
for the rarefaction to be doubled.
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3-4 OIE7tE 24 (Avogadro's Number)
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| treated in my most careful fractionation one kilogram of gamboge and
obtained after several months of daily operations a fraction containing several
decigrams of grains with a diameter of approximately three-quarters of a
thousandth of a millimeter which was appreciably equal to what | had wanted

to obtain.
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3-4 OtE7tE24(Avogadro's Number)
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3-4 OtE7tE24(Avogadro's Number)
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The distribution of the grains is at first uniform, but it is found that the grains
accumulate progressively in the lower layers until a limiting distribution is
reached with reversible settling or expansion depending on whether the
temperature is lowered or raised.
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3-4 OtE7tE24(Avogadro's Number)
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g5t Mzo|c}, The success is complete.




3-4 OtE7tE24(Avogadro's Number)
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3-4 OtE7tE24(Avogadro's Number)

Lie| 71E He st SHOM= My most careful measurements
6 O}O| 2.2 =0}2! ujojc} ZHio 2 made with an emulsion the
T - rarefaction of which doubled with
s|dls A= . .
s|Ssiax=tll o uf (Or=E7t==24p) each rise of 6 microns, gave a value
NO| 68 x 1022 2 H0{%iLC}, for Nof 68 x 1022,

¥

6.02214158 X 10*®
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Review

To make Homo sapiens
You need ten thousand moles
Of atoms
Of hydrogen
And oxygen
As well as carbon, nitrogen

And phosphorus.



