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IOWA STATE TEACHERS COLLEGB 3 

THE Affi WE BltEATHE 

General -Science 

In addition to the simple experi
ments already suggested attention 
is called to others which will show 
the common constituents of the air. 
Reference has already been made to 
the presence of carbon dioxide in 
exi:>ir.ed air. An easy way to gener
ate.; carbon dioxide for experiments 
Is as follows: Take small pieces of 
limestone chips or chips of marble 
tn a convenient jar or wide mou thed 
bottle with · a rubber stopper and 
a bent glass with a connecting de
livery tube of rubber. Pour a 
little water over the marble and add 
a spoonful of hydrochloric acid 
(muriatic acid). Pass the delivery 
tube into a second jar and the gas 
will soon fill it. It is better to keep 
th.ls jar covered w ith a piece of 
paper or cardboard and pass the de
livery tube through a small opening 
in the paper. Test the presence of 
the CO2 by thrusting in a burning 
match or splinter . If it goes out, 
H is probably due to the abundance 
of gas generated. To. show that 
t h is gas is heavier than a ir pour it 
ln to a tumbler conta ining a short 
Jighfod candle. I mmediately it 
will'fall and surround the candle a nd 
qu1ckly extinguish it. The gas will 
r emain in the tumbler so that a 
li ghted match will be extinguished 
when an attempt is made to re'ligh t 
the candle. This experiment a lso 
shows that CO2 does not support 
combustion and suggests that the 
ch enl.ical fire extinguisher may eas
ily be ·constructed· on the same plan , 
- namely, to provide a heavy non
combustible gas ·to smother flames . 
When CO2 accumula t es in old ntines 
or unused well s due to decaying 
vegetation, it is so metimes called 
" choke damp" and is dangerous to 
human life producing suffocation 
a nd death. Its presence may be 
detected by lowering a lighted can
dle 'or torch into the chamber. It 
has been estimated that if all the 
CO2 in the atmosphere were to fall 
and • remain ·on the surface of the 
earth. it would make a layer ten 
feet deep and all humans would be 
suffocated or drowned in this sea 
of gas. Fortunately, all gases dif-

- fuse and intermingle no matter what 
their density may be. This may be 
demonstrated very easily by taking 

a bottle or jar of CO2 and invert
Ing over it a second bottle of air. 
Allow the bot t les to remain snug
ly together for a minute or two and 
then· separate them, covering each 
with a convenient piece of glass or 
card board. If lime water is pour
ed into each bottle and shaken, thQ 
presence of CO2 in both bottles will 
be indicated by the chalky appear
ance. This explains why the CO2 
of the expired air in a room goes 
into every part of the room and do es 
no t go to the fl oo r as we might ex
pect. 

To generate oxygen which with 
nitrogen, carbon dioxide , and wat
er vapor form the mi xture known 
as air, Is not difficult and any 
teacher with a small amount of ap
paratus can make some very inter
esting demonstrations of these gas
es. For the preparation of oxy
gen, ta ke a test tube and place in 
In a teaspoonful of potassium chlor
ate an.d one-third as much manga
nese dioxide. (These chemicals are 
easily obtained. Ask a chemist ry 
t eache r, or send to a dealtlr in 
school supplies.) Shake until mix
ed. Twist a wire around the top 
of t he tube to make a holder or 
hand le and heat t he tes t tube gently 
over a flame. When a crackling 
sound occurs it is du e to oxygen 
being given off. Tes t its prese nce 
in the tube by lower ing a red hot 
splinter of smouldering ,voud . Jf 
it burst into fl a mes, it is evid euce 
of the presence of oxygen. 21 % of 
the air is oxygen which is very act
ive in supporting combustion. It is 
diluted with nitrogen which 
a mounts to 7 8 % or the air. Many 
uses of oxygen may be mentioned , 
such as its value as a purifying 
agents and its necessity for respira
tion and combustion. No wonder 
we speak of the "life-gl.ving oxy
gen". 

To show the nitrogen in the air , 
take a glass fruit jar, a pan of wat
ter, a flat cork or light wood aml. 
some red phosphorus. (In place of 
phosphorus, cut off the chemical 
ends of five or six matches . ) Place 
the chemical upon the floating cork 
and ignite. Quickly place th{; in
verted fruit jar over the cork and 
as the burning proceeds notice the 
white vapor which arises and also 
the amount of water which partial-

( Continued on page 4.) 



SCIENCE BULLETIN 

SCIENCE BULLETIN 
Issued M onthly. Entered as sec ond 

c lass mail matter at th e post-o ffi ce , 
Ce dar J!'alls, Iowa, under the a c t of 
A.ugust 24, 191 2. 

A CORRECTION 
In the December Scie nce Bulle

tin in the article by Professo r 0 . 
B. Read on "Exhibits As An Aid in 
Science Teaching", the J. T. Baker 
Chemical Co. was listed as h aving 
signified its willing ness to &upply 
exhibit material. Before we in
cluded a company in the list g ive n , 
Professor Rea d wrote to the co m
pany asking permission to use their 
name. We thought from the r e
plies r eceived that all the compan
ies listed had granted us their per
mission. However, we apparently 
misinterpreted the reply of th e J. T. 
Baker Chemical Co., as we find up
on further correspondence that they 
will not be able to supply this ma
terial, so their name should be re
moved from the lis t . 

We wish to beg your pardon if 
we have caused you any inconven
ience by this misunderstanding. It 
is, however, gratifying to us to 
know that our reader s are maRing 
use of our suggestions. 

SCIENCE READING 
One of the purposes of science 

teaching in the hi gh school should 
be to train the pupils to appreciate 
and to read intelligently a nd criti
cally the articles of scientific inter
est that appear in the public press . 
There Is much so-called science that 
is printed in newspapers that is so 
exaggerated and embell1shed to at
tract attention that it is dis tinctly 
unscientific . However, it is not 
n ecessary for an article to be unin-

• teresting in order to be scientific. 
There should be available in every 
high school for reading some pe
riodicals in which scientific subjects 
a re presented accurately but in a n 
interesting way. The following pe
riodicals can be recommended: 
NATURE MAGAZINE, 1214 16th 
St., Washington, D. C.; THE 
SCIENCE NEWS LETTER, Science 
Service, ·washington , D. C.; THE 

SCIENTIFIC AMERICAN, 24 West 
40th St. , New York Ci ty; THE NA
TIONAL GEOGRAPHIC MAGA
ZINE, W ashington , D. C. 

Enco ura ge your pupils to read 
these pe riodicals and report inter
esting a rticles. H elp t h em to dis
tinguish what is accurate and what 
is false. If you can create in yo ur 
pu pils an appreciation of scientific 
literature, you will h ave g ive n them 
so mething that will alwa ys b'l of 
va lue to them. 

lt is now time to commence to 
keep your bird r ecor ds in order to 
fo llow the spri ng mig r a tion of 
birds. A bird calender kept in yo ur 
laboratory will be very va luable and 
will create much in ter es t in your 
biology classes. 

THE AIR WE BREATHE 

(Continued from p,age 3.) 
ly fill s the jar. This is explained 
by the fact that 21 % or about one
fifth of the air is oxygen and is used 
up in the burning, its place being 
tak en by the water. The whitH va
por is a compound of phosph orus 
and oxygen called phosphorus pent
oxide. After some minutes this va
por is dissolved in the water and 
disappears. The space above the 
water now represents the remr-i n
ing ingredient of the a ir, ni trogen. 
It is a colorless inert gas and does 
not support combustion. ·w it 1 a 
li ghted match or splinter in readi
ness, raise the j a r and th rus t in 
the burning splinter. The gas does not 
ig nite and the flame is extingui:,h-~d. 
Because nitro gen is inert it plays 
a u seful part in diluting the active 
oxygen in the air. It is used in the 
modern electric light bulb because 
it does not burn, although in its 
presence, the incandescent metal f ila
ment of the la mp g ives a wonderful
ly bright light. 

Many other demonstr atio ns show
ing the applications of compressed 
ai r a nd atmospheric pressure a r e 
easily devised but this lis t will 
serve as an introduction to an ex
tended s tudy of the air and its i m 
portance in daily life . 

S. F . Hersey . 
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