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PREFACE.

Tae present Laboratory Outline follows the order of topics
in the second edition (1916) of the author's General Chemisiry
Jor Colleges. A number of new experiments, such as those on
hard water, colloids, foods, baking powder, dyeing, and Bunsen's
film and match tests, have been introduced.

It is not intended that the whele of the experiments should
be performed by any one class. The sub-division into small
paragraphs will make omisslons easy. The choiee will depend
upon the preferences of the instructor and upon the purpose
for which the eourse i3 being given.

The weakest point in most, if not in all, forms of education
ia the resulting lack of a of quantity. A few quantitative
experiments will have no effect, if bundreds of other experi-
ments are performed without reference to this feature. The
quantitative sense must be cultivated until it is used habitually
in all connections. The students should be urged to note the
quantity of each material taken, and the concentration of each
reagent used (normal, as a rule), and eonsciously to add equiv-
alent amounts. Where a smaller amount, or an excess, is
required, the fact is epecified in the directions. In adding
sodium hydroxide solution to alum, for example, not one student
in & bundred will avoid adding an enormous excess, before
studying the result. If the student continues in chemistry,
training of the sense of quantity will be of immense value. If
ke does not pursue chemistry, s the majority do not, the train-
ing will atill be most useful to him in other studies and, in busi-
nees, will make all the difference between success and failure.

i



iv PREFACE

The list of reagents, in the Appendix, indicates, concentrations
which are convenient.

This outline may be employed also along with the Iniroduction
to Inorganie Chemistry. To facilitate this, a table at the end
gives the equivalents of the referenees fo pages in the College
Chemistry which are used exclusively in the text of the outline.

ALEXANDER SMITH.
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GENERAL DIRECTIONS.

NOTES 1-17.

Read the *Regulations” posted in the laboratory. Read also, attentive
Iy, the following notes:

Note 1, — Provide yourself with s note-book and make a eareful per-
manent record immediately nfter each experiment. Foter the numbers
and titlea of the paragraphs of the outline systematically, Btate (1) what
you did, if anything beyond the directions, but do not copy the printed
directions themselves, (2] what vou observed, (3) what conclusions you
drew. A sketch of the apparatis will ensble you to reeall the circum-
stances of the experiment, if later reference to it iz neressary, This note-
book, when called for, is to be handed in for inspestion.

The directions have been expressed with the utmost eare and brevity.
Every word is significant, Italics are therefore nowhere employed for the
purpose of emphasis,

Nole 2, — Whenever an interrogation point or o direct guestion
appears, & corresponding note should appear in the note-bock. The * (7)™
indicates something to be observed and recorded.

Note 3. — The very numerous questions ssked in the course of this out-
line are intended to be answered, not by speculation, but by careful obser-
vation and reasoning based on the results of this. Very often the student
'will find it neceasary to devise and carry out further experimenta of his own
before & satisfactory answer is obtained. When A question oecurs to you,
endeavor by reflection and study to answer it yoursell before consulting an
instructor,

Nole 4.— In many casea the work outlined could not in itaelf furnish the
basis for an anewer, and fuller investigation of the point would require work
beyond the time or ability at the disposal of the beginner. Such questions
are distinguished by an |R], indieating that Reference to some authority
(lecture, book, or assistant) must be made, The number following the R
in that of the page in Alexander S8mith's General Chemisiry jor Colleges
(Second Edition), where the necessary information may be obtained, The
authority should be consulted, however, only after the experiments have
been made and the notes written up as far as poasible.

Note 5. — When a chemieal change has been observed the sgquation
should alwaye be given in the notes, but an equation slone is never a
sufficient record.

Nole §. — Where the word [Instructions] appears, consult the instructor
before going further. ;



2 NOTES

Note 7.— In quantitative experiments, marked {Quant.), use the fner
balance, ma]luthermthamughauﬂumthalabwntonr

Nole 8. —The expression [Storeroom] indicates that the neceesary
apparatus ia not inoluded in the individual outfita,

Note 8. — When the word [Hoon] appmthaupu‘hmmmwba
sonducted in the open Inhoratory. The apparatus must be at once placed
cloee to the desk-ventilator, or be transfarred to the hood.

Note 10. — Where exact quantities are not indicated, very small amounts
of molutions (1 c.c. or less) should be taken. Thia ndviee is given, parily to
secure Baving of material, but chisfly to aveid the waste of time which
werking with large quantities always entails.

Notz 11. — To obtain ths nocessary chemdeal substances, if the
chemicals are not firnished in “kits™ to each student, do not carry the
bottles from the side-shelf to the desk. Pring  clean test-tube for liquids
and a watch-glass for solids. For the latter, a piece of the paper, provided
near the side-shelf, may also be used.  'When too much of any reagent has
been taken, do not retwm it to the bottle.

Note 13. — The chemicals, if on a side-ghelf, are divided into two sets,
each arranged alphabetically nocording to the scientific names. The firat
set consista of aolide in small bottles, the second of liguids. The botiles
and their places are numbered consecutively to lacilitate accurate replace-
ment, and sorupulous care must be taken not to disarrange them, Read
the labela sttemtively, aa there are frequently several kinds of the same
substanes (2.7, pure, and commercial, dilute, concentrated, and normal).

All materinls are supplied through the storercom service. Do not
therefore take bottles, when found empty, to the instructor, but to the

for refilling.

Note 18. — The expression [From Instructor], however, indicates one of
& few mpecial substances for which the student must apply to an instructor.

Nole 14. — The bottles on the deak, if there are any, contsin certain
subatances which aro (roquently used. These substances will not be found
on the side-shelf.

KNote 15. — When any acid gets upon the clothing, apply smmonium
hydroxide solution at onee, '

Nots 16, — Burns, whether coused by contact with hot objects, by acids,
or by corromive Lquids like bromine, are rubbed gently with s paste of
sodium-hydrogen carbonate and water.  All burns, save the slighteat, must
afterwards be dressed with sn ngueous solution of boric acid (hall-satursted)
to prevent infection. Ohtain the amdstance of an instructor.

Cuts must be washed in running water and dressed with borie acid as
above, or with lanolin containing 2 per cent of borle acid.

Note 17. — ALl students work independently, cxcept where solpers-
tion of two students is expresaly directed.




