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INTRODUCTION
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The DenS|ty of Gases in the Air and the Discovery of Argon
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Lord Rayleigh
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4-1 T2t EQ| 7t (Prout’s Hypothesis)

In 1882 in an address to
the British Association |
suggested that the time
had come for a
redetermination of the
gas densities, being
interested in the
question of Prout’s law.
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William Prout
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4-1 T2t EQ| 7t (Prout’s Hypothesis)
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4-2 AA0| Y (Density of Nitrogen)
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Air bubbled through liquid ammonia is passed through a tube containing
copper at a red heat where the oxygen of the air is consumed by the hydrogen
of the ammonia, the excess of the ammonia being subsequently removed with
sulfuric acid.




Fig. 1.

78N, + 210, + Ar+ 28NH = 92N, + Ar + 42H,0
HoiZl 7|H|e] 2AMEF = [(92)(28) + 40]/93 = 28.13




| @ = (Density of Nitrogen)
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2|2 WA e 13| o2 A or;.hc;]dox procgdlérg acc(;).rding tod
which, ammonia being dispense

SHA7l= EC 834U TS with, air passes directly over red hot

AtE37| 2 Shct, copper.



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.fphoto.com/&ei=iE1cVdbCPIWQ8QXh7oHgAw&bvm=bv.93756505,d.dGc&psig=AFQjCNGZOQFkHIbu8kycT9Aclfo4z3geFg&ust=1432198766101697
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.science-sparks.com/2012/05/25/why-is-the-statue-of-liberty-green-copper-chemistry/&ei=t01cVZDjIcrz8gXD2YOgAw&bvm=bv.93756505,d.dGc&psig=AFQjCNGZOQFkHIbu8kycT9Aclfo4z3geFg&ust=1432198766101697

49| A& (Density of Nitrogen)
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stz|aoF A3 @2}E SHAl5| HiojL}=  differed by a thousandth part - a
difference small in itself but entirely
beyond the experimental errors.
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78N, + 210, + Ar + 42Cu = 78N, + Ar + 42Cu0
A0{2l 7|4|e] 221 = [(78)(28) + 40]/79 = 28.15
(28.15 - 28.13) / 28.13 = 0.0007



4-2 AA0| Y (Density of Nitrogen)
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SET AELIOHSEM 57] T appeared to be the substitution of
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ot L|O}2EE| HO{R|A| 5H= methoq, so that a//the nitrogen
710|2} 7 AiZbe|oiC} should in that case be derived from

ammonia.

2102 + 28NH3 = 14N2 + 42H20



| @ = (Density of Nitrogen)
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Success was at once attained, the nitrogen from the ammonia being now
1/200 part lighter than that from air, a difference upon which it was possible

to work with satisfaction.
U L|O} tH 28.13
7| 2 28.15 (28.15-28) /28 = 0.0053
saoh HL 28
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On the supposition that
the air-derived gas was
heavier than the
‘chemical’ nitrogen on
account of the existence
in the atmosphere of an
unknown ingredient, the
next step was the
isolation of this
ingredient by absorption
of nitrogen.
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4-3 Ot=+9| Br A (Discovery of Argon)
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heat.

J S 78N2 + Ar + 234Mg = Ar + 78Mg3N2
78N, + Ar + 234Cu = 78N, + Ar + 234Cu
(’é'-’-‘-" Tejet §SstA| 28)



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.rsc.org/chemistryworld/2014/08/magnesium-oxide-mgo-podcast&ei=RVJcVa6XMqLQmwWii4C4CQ&bvm=bv.93756505,d.dGc&psig=AFQjCNH9Ay_wJcDtrOeftnPxWTDP2Wfzyw&ust=1432200055485617

4-3 Ot=+9| Br A (Discovery of Argon)

- In both these ways a gas was isolated
: I:l|'|:|'| 217|0 o
aolM 25 FHE 3712] 1% of amount equal to about one per

’c‘;'E El, Yeof AL 29 cent of the atmosphere by volume
1.5 Aol 7|x|7} 22| =|ALC}, and having a density about half as

great again as that of nitrogen.
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4-3 Ot=+9| Br A (Discovery of Argon)
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From the manner of its preparation it
was proved to be non-oxidizable and
to refuse absorption by magnesium at
ared heat, and further varied attempts
to induce chemical combination were
without result. On this account the
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name argon was given to it. argon ZAle2 A




4t A (Discovery of Argon)
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By the use of a specially
shaped tube and an
ordinary induction-coil
actuated by a small Grove
battery, | was able to show
the characteristic
spectrum of argon at
atmospheric pressure,
starting with 5 cc only of
air.
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4-4 278X (D78Periodic Table)
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In subsequent investigations Ramsay helium sun (EHLF)
and Travers discovered small

.\ . . MES
quantities of new gases contained in neon new (MH=2)
the aggregate at first named argon. argon lazy (HILE)
Helium, originally obtained by Ramsay krypton S CIEE)
from clevite, is also present in minute
quantity. xenon stranger  (0]'&)



4-4 278X (D78Periodic Table)
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Review

To make water in the rain
And starch in the grain
The number of electrons the atoms compare.
Then the electrons gladly they share

Until they meet the octet rule

That all students learn at school.




