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of hydrochloric acid gas as of the«hydrogen, or of a
the chlorihe entering into its composition. But each ze

molecule of hydrochloric acid must contain at least

one aton of hydrogen and one atoni of çhlorine, 2~

and so there viust be at least twice as many atorns lii

of hydrogen as there are molecules of hydrogen, t

a nd at lcast twice as many atoins of chiorine as

there are molecules of chlorine. If the formula for

hydrochloric -acid i taken as HCI, the formula. for 2

bydrogen is Hg. If H.CI, were the formula foro

Shydrothloric acid, H. would be the formula for r

hydrogen. Neiher Uic hydrogen nor the chlorine si

of hydrochloric acid have been found capable of C

division, and for this and other reasons Uic formulag

for hydrochloric acid i taken to be HCL.i

Though in a manner similar to the above, it canc

be proved that. a numnber of elementary gaises con-

tain two atoms in the molecule, there-are elements

whose molecules contain only one atom, and sanie i

whose molecules contain more than two atonis.

The beit volume, then, to use as the standard vol-

Umne is the volume occupied ýby ttuo gimmmes of hy- t

drogen, which at Uic temperature of oOC and the

,Pressure of the itinosphere 76o mmn of mercury is

22-412 litres. The moîccular weight in grammes of

each gas, then, occupies 22.412 litres under stand-

ard conditions. If a ncw gai is discovercd its

molecular wehght is ascertained b>' determining the

weight of 22.412 litres of it. This i, of course, a

matter of experiment.
Lait Jul>' the question was asked in Grade XII:

"How ina> Avogadro's law be used to, estgblish the

formula H, O with 0:==6 as better representing the

molecular formula of water than HO *ith 0==8?"

There. were only three candidates who had an>'

measure of succees with this question, though it i -

really ver>' easy when the principle i understood.

If H . O is the for .mu la for watcr vapor-, it 'follows

that a volume of water vapour will weigh nine times

as much as, the saine volume of hydrogen, since the

formula of hydrogen is Hg, the çonditions of tenm-

penature and pressure being of course the same in

both caes. If the formula is HO with 0ý8, water

vapour .will weigh four and a haîf times- as much

as the sanie volume of hydrogen. It is found that

Uic ratio of the weight is nine, to one, thus establish-

ing the formula HiO with 0=6.

In Grade X there was the question: " What

volume is rcpresented by the formula of a gai?,

Given the eouation MnO, . 4 HCI==Mfl.+'

2Hs0+ Cls how manv litres of chlorine at stand

ard temperature and pressure can be obtained froni -

87 grammes of mianganeie dioxide."

As we have seen, the formula of a. gai represeliti
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perfectly definite volume, -namlY, :a,24q2 itres at

~ro centigrade and- atmoôsplierýic pressure. (In

A School Chemistry " the volume is given as.

2.253 litres, but later investigations give 22.412

tres as more correct. The discropagcy is due to

ie difficulty in weighing gaies,, becauise of thc

~rge volume for a email weight).
The volume represented by. Cig is therefore

2.412 litrés, hence 22.412 litres of chlorine a~e

btained fromn the weight of manganese dioxid e

epresented by MnOs. This weight is 87,gramnmes

ince Mn represents 55 grammes of mnaugse, and
represents 16 grammes of oxygen. The equation

,ives the data at once for anhwering thc qucsiËom;

f the problem had been to, calculate the volume. of

hiorine obtainable f rom zoo grammes, of nàan-,

,anese dioxide, or 'fromn 200 grammes, or f romn any

ither numbe , 'a very littil 'arithmetic wozld- be

mcessary. 'And here I nýay say tËat chemnical

irithmetic is no harder than any other, anid it is juit

Ls easy to calculate about litres of oxygen as about-

ons of hay. .,1, I
Ini Grade XII thc volume of sulphurettcd hydro-

gen obtainable f rom zoo grammes of ferrous sul-

phide was required at 730 mm. pressure* and 20' C.ý

From the equjation FeS+HrSO4 -:FeSOi + H.eS

it appears that f rom 88 grammes of fetrous suiphide

22-412 litres of sulphurated hydrogeýn are obtpined,

because FeS represents 88 grammes and IigS
representi 22.412 litres. The gai is supposed to

be measured at zero centigrade and at atmospheric

pressure, nainely, 76o mm of mercuryý. As thé

measurements in the problem are rade «t 20*C and

'730 mmn., a correction 9 stbmae.r4thecalcu-
lation worked out for zoo grammes ferrons suiphide

instead of 88 grammes.
It will be noticed that since ferroussuiphido- is

a solci, its vôlugne .is flot indicated by the formula;

kt is only ini ffie. case of'gases7 that the formula indi.'

cates the .voluM~e as well as the. wçight. FeS

represents 88 grains,. HS represelits not only 34

grammesi but alsQ 22.412 litres at Uic- standard ten-

perature and. pressure. The wight does not vary.

with teniperature and pressure; the volume does.

An old colored woman was seriously injured'in-

a railway*accident. One .and allieér friends urged

the necessity of suing the wealthy railroad corpcèra-

tion for damages.
«Il 'clar to, gracious," she scornfully replied to

their advice, "cf I ain't donc git:mor e'n nuif o'

damages 1 What l'se wantin' now and what l'se

donc gwine to sue dat company foh is reaits.op-
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