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hine, much beat being given eut. (4} Henee sowder the influence of! - Exp. 10. Accurately woigh enough mercuric vxide to cover the
Chennwal Aflinity heal 1s generally evolved. bottom of a clean, dry, not too thin test-tube, gently at first and
Exp. 7. Tuke a te spoonful of finely powdered loaf sugar, and | then increase the temperature, taking ceve nut to heat intensely
two teasj oonfuls of firely powdered potassinn chlorate, and mix [ any small spot of the tube, and loosely stupping its end with the
them well together  Form them into a little heap on » piece of 'thumb,  Remove the thumb and quichly place inside the tube the
card-honrd placed on o tumbler.  Dip a glass rod in sulphuric ncid { glowing end of a splint of wood, It will burst into flame.  If the
and bring it near the pewder  As long as there 18 a mensurable | heat be continued i1l al) action is ovur, thero remains in the tube
distance between the acrd and the powder noe char ge will take plnce, | nothing but pure merewry, which is found to weigh less than tho
now bring the acid into actual contact with the mixture and it at’ mereuric oxide orviginally taken, .
once nflame, leaving a black mass of carbon on the plate. Chemical Decomposition. In the preceding experiment the
Exp. 8. Into s tumbler put a tea spuonful of baking soda, and ! chemical action brought about by heat resulted in DECOMPOSITION,
the same quantity of ﬁne‘y rowdered fartaric neid. However achich consists in the sepuration, cither partinlly or completely, of the
closely the wolid particles are brought together by stivring or rub | constituents of @ comyponnd frem one another. ~ In this caso merenric
bing no action takes place.  Now add water and effervescenco im- l 6xido has been decemposed into mercury and some _other kind of
mediately ensues, showing that chemical action is taking place, | matter seen to be driven oft as-n gas which is recognized by its pro-
water added to the soda or acid sepmrately does not canse any effer- perty of kindling a glowing spliut of wood. The gas is called
vescence.  The violent action abserved on the addition of water to | oXYGEN. .
the mixed prwders must, therefore, have been due to the mutual| BElements and Compounds. Siuco chemical action may ve-
attraction of the two solids leading to chanical actii n : and this sult in cither combination or decompusition, it folluws that all sub-
could only take place, when, by sointin, the paiticles of each body | stances in nature may be counveniently divided mto twou great
were endued with greater mobility than in the solid state, and were | classes : — .
thus enabled to get within the sphere of each otlier's attraction, | (1) ELEMENTARY BODIES, Blements or simplo sub-
(5). Hence we see that Ciemical Aglinity wets only at im:pprcciul»lclstancos aro those out of which no other two or more
distances. essentially difforing substances have been obtained,
(6). From the preceding experiments we see that Owe of the most 2) COMPOUND BODIES.,  Compounds aro thoso bodies
ranarkable featies of Chemical Affinity is the entive change of pro-l1out of which two or more ossentially differing substancos
perties which it oceastons in the substances dealt with—a chanye which | have been obtained, .
n0 a priori reasoning condd possibly predidt.. Number pf Elements. The researches pf Chemists up to
Thus, in the sccund experiment this 13 shuwn by the gam i the present time have mado hnowa to us suwe sixty-four cluu.wnts.
weight ; also by ike fact that a new bedy has been produced, pos-{Of tltcsc, or (EOIlu‘pul.“.)dS of these with each other the whole mass of
sessing charucters which serve to distinguish it completely trom the, the globie, slid, Laguid, and gaseous, is W“‘I’USU‘,‘- Aud eren c.mnt—‘
wetal wagnesim as well as from all other known substances. viaratively fow of thew are foundiabandantly.  The greater part o
Exp. 9. Fit « test-tube with & small flat cork, prerce mat two; the Eurthiis mado vy of less than half a score of these clemuents,
parallel slits with a penhnife, and insert in oue shit a shp of sheet) \\'hn'lc.sc\'er:\l of the uthers are of such rare veeurrence as t:l) l.)c (ff
zine reaching nearly to the bottom of the tuve, and n the other a Ditle interest oxacpt to chenasts. It s iwpuitant to b"‘l‘"l ‘d“.""
slip of copper foil Of the same length, tahing care that they do not ¢ fully against the wdea that the elements aro cerluundy simp nb 1odics,
touch each uther.  Insert it cach of the shps anend of a piece of j Clicinists, at present, cannot prove them to be cuinpuunds, but it is

fiue copper wire about 2 fect i length, so dhat one wire shall be i
contract with each piece of fwl. Fill the tubs with dilute snlphuric
.acid (1 part of acid to 12 of water), msert the curk so that the shps
shall be in the acid.  Such an arrangement is a simplo form of a
galeanic cell.  After the zing has been a fow seconds n the acid re-
mnove it, put a drop of mercury on w plate and touch it gentle with
zine in three or four places, tiest on the one side then on the other,
rub it with the finger till 1t is all covered with the mercury. The
zine is now said to be wnulyumated. Place it agam in the aad
which nuw dues not seem to atlect it.  Now join the free ends of |
the wires, taking care that they are quite bright, and observe that
a gas rises from the copper.  Bring both wires in contract with the
tip of the tongue, and notice the sharp metallic taste. Rub a
common darning needle with & magnet and suspend it horizontally
by a fine silk thread, pass one wire above it and the other below,
and join their ends. The ncedle is immediately deflected.  This is
the usual test for a galvanic current. (7). Hencesee that Chemical
Action may give rise to a galvanic current.

Evidences of Chemical Affimty. From the preceding experi-
ments we see that the proof of chemical action taking place be-
tween bodies, when they are brought together, may consist in the
occurrance of one or more of the following changes :—

1. . change in the state of ayyreqation, eonsisting of a liguid into
« solid, or vice versu. 'This resvlt 1s not, however, to be taken as
evidence of chenucal action, unless accompanied by other pheno-
mena not produced by simply heating or cooling of the substances
separately.

2. 4 change of temperature, usually elevation.

3. The formation of « new substance possessing phyysical vr chemical |
propertics, or both, difjering from those of the origmmal substances.

4. The production of a qulvanic current,

Chomical Combination. In the preceding experiments wo'I
have seen that two substances brought together under certain con
ditions, unite to form a new substance ditfering entirely frum the
original ones.  In the experiment of burning the magnesimm nb-
bon, (exp. 2.) we saw that the white substance produced weighed
more than the magnesium rriginally taken. Uader the influctice of|
heat the magnesiwm took to itself zome other budy which could
only be derived from the air. The chemical activn indused by
heat was one of coMBINATION, or the univn of unlike kinds of multcr
producing a single new substance. ‘

F

tiot at all fwpossible that more powerful analysis way yet decom-
pose them,
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1. A man bought a houso which cost him 4 per cent. on the outlay
to put it in vepair; it remained empty for a year, during which timo
hie reckoned hie was losing 3 ver caut. on his total outlay. He then
sold it for 81102, which paid for repairs and loss and also gave a
profit of 10 per cent. on the cost price of the house. Find the cost
price. -

2. A railway train moving with uniform apeed.is met and passed
in 5 seconds by an engine aud tender 303 feet 183 and runmng 30
miles au hour . the engine and tender return shortly afterwards
and pass the train in 25 scconds after overtaking it. Find the
length of the train,

3. A person invested $8420 in 8 per cent. stock on the 7th day
of January at 1093, and on the 12th day of February of the same
year sold it out at 1173, paying } per cent, brokerago on each
transaction. Find his gain per cent. on what the stock cost him—
moncy bemng worth 8 per ceut. per annum (360 days).

4. A merchant bought 3885 yds. of cloth and marked it at an
advance of 83} per cent. on cost; in selling the first half of # he
gave only 35 inches for a yard, but in selling the remainder he

awve 37 inches for a yard.  He gained on thegyhole transaction
§389‘. What did thz cloth cost him per yard /%.

a. L buught Freneh gouds for 7490 francs, and paid an import ad
telvsem duiy of 15 per cent. 1 sold the goods for £420. Tind my
gadts or Juss in dellass and cents if the £=1{r. 25 22=84.87. '\) o

6. T invested in 7 per cent. stock at 78}, and having received a
half-year’s dividend I sold out at 793, raying } per cent. brokerage



