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PREFACE

The experiinents outlined in this manual are designed prl-
marily for college studemts who have pot bad a course.ln
chemistry in a preparatory school. The exerclsee represent
the laboratory work of a comparatively brlet Introductory
course In Glencral Chemistry, The experiments are to be con-
ducted under the gnidance of an imstructor, and ere Lo be
supplemented by elass room demenetrations io connection with
recliations from a text-book In Cleperal Chemlstry for col-
lege atudents, or by illestrated lectures and text-book assign-
ments,

Frequently the axperiments do not Inrnish sufiicient infor-
metion to enable the studant to answer some of the gquestions
end make the explanatione that are to appear in his notebook.
The necoseary Informatinn can generally ba obtained from the
text-book, und it 1s my plan to have the student mee the text-
book and laboratory outlioe as companfon volumes in the lab-
oratory, To facilitate the student’s progress In this eonnee-
tHon prege references io two wildely veed texts have been in-
perted. My experience goes to show that the studemt will thus
make very efficlent use of hia time, that he will glve care and
thomght to his work, and that the laboratory work can be sue-
cessfully made the central feature of lostructon in the couras,

In preparing the =xperlments, the subsiances chosen for
study have purposely been Bmited to avold scatitering the sta-
dent's efforts. Intempive, rather thapn sxtenaive, study has
been the underlying idea In 2electing the exerclpes, Extended
experiments on the metallle elements have not been included,

- ag 1 feel that this work should be undertaken fn Analytical
Chemistry, and be allotted some of the time so largely uwzed
for laboratory practlee 1b, followlong a scheme of separaticns.
I fally realize the value of practice In the identification of
“unkoown”™ eubstances, and thie feature of laboratory work
has been duly emphasized, and, !t {8 hoped, in & manner which
preserves its educational value, Emphaele has also been
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f Preface

placed upon tha general reactions of acids, bases, and palts,
the processcs of oxidation and reduction, and chemical
changes promioent lo everyday life. My experience has been
that the work outlined lg edeqguate in scope as a preparation
for more advanced courses In chemistry, and that it offers the
cultural beneflts of laboralory work to the siudent who wishes
to take only elementary chemistry as a part of his college
couree. The benefits of laboratory work, of course, e more
in the hands of the ingtructor than in the pages of the book,
and fully ar much in the enthuslasm and spirit of inguiry of
the student az Il texthook matter ahd qualitles of the teacher,
In the pages of this little book I have sought throughout to
enforce the sclentlfic method of wark. The educatlonel value
of the srxperimanta will ba reallzed by the student in so far
as he oucceeds in making the scientific method a life habit.

The majority of the sxperlinonts have been eollected from
varioug soureeg and modifed in gome regpects by subgtitotioog
and additionz of origlnal material. Helps and suggestions
to the siudent bhave been diztrlbuted in the form of noles
with a view of encouraging him in hiz efforts, and gradually
building up higher standarda and ldeals. The optiona]l experl-
meants are desighed for the faster workerz in the clags, and
will perve & very ngeful purpese in keeping the ambitions stu-
dent from geiting tog far ahead of the recitation work of the
€lagn, The interest of the bright, quick student often flags,
and the quality of his work deterlorates because he reads ahead
of the clasg, and then falls to preparc the regular aszlgnment.
The chapter of elactive experiments will be found of excellent
service in this econnsctlon.

I am Indebted to the Lahoratory Outline of Alexander Bmith
for many ideas in laboratory imetruction. I also desire to ex-
predz my thanks to Mr. BE. E. Morlan of thls University for
helpful suggestions {n the selection of material for the experi-
ments. Correctlone and suggeetions will be appreclated.

HERMAN SCHLUNDT.
Univerzity of Missourl, August, 1810,



GENERAL INSTRUCTIONS

1. Check the outit of apparatus llsted on the printed card
in your locker. To do thie, put all the artieles on the top
of the desk, then cheek and return such pleces as you can
ldentify. Bluce articles missing, broken, or imperfect will be
charged for when the eourze {8 completed, each plece ag It Is
returned to the locker should be carefully examined, and any
shortages or defective apparatus should be reported to an in-
structor, Flaece the test tubez In the rack provided for them,
and arranges the glasaware sp that opening and elosing the
drawers will not break or damage the apparatss. ALy unfa-
mifiar articleg may be checked with the aid of an instructor.
Finatly slgn the eard and hand it i at the ptore room.

2, Provide yourself with a notebook and make a carefu]
permanent record of each experiment unless the directicns
state otherwlse. Enter the numbers and tlttes of the experl-
ments as they appear in this manoal. Record what you ob-
gorva in ghort, elear staremente and at the time the observations
are ruade. Haoving made a record of the oheerved facts, enter
the conclualong you draw. Do not copy the directions, but di-
rect your efforts to an intelligent nterpretatlon of the data
presented by the experiment, and then sxpress your ideas
[n accurate terms.

3. Where an interrcgation polnt, (?), or a direct question
Appears In the directlons, a corregponding note should appeer
in the notebook. Oftentimes the experiment lteelf doea not
furnish sufielent data for anawerlng some of the guestions
agked, The necedsary Information must then be sought by
referring to a text-book, To save tme In such cases page
referencez to two well-known texts are given, K. refera to
Kahlenberg's Outlines of Chemistry, and 5. to Alexander
. Bmith's General Chemlstry for Colieges.

4. When the word ([natruetlons) appears, consult the to-
structor before golng further.

LD



8 Labordatory Erxperiments

. The chemicals are divided into three sets, each arranged
alphahetically according to the selentific names. The first set
contains solids in bottles or Jars, the gecond llguidsa in small
bottles, and the third lquids in large bottles. The bottlea and
thelr places are numbered to facllitate correct replacement on
the shelf, and particular care should be taken to return them
to their proper places. Read the labels carefally, and you will
not be uslng a pulpbate where gulphite is required, or a con-
centrated acld where a dllute one should be employed,

& All students work Independently, except where the di-
rectione gay “Two atudents working together.”



LABORATORY EXFERIMENTS IN GENEEAL
CHEMISTRY '

CHAPTER I.

. APPARATUS.

1. The Bunsen Burner.

& Unscrew the chimney and examine the construction of
the burmer. Make a drawing to seale showlng the various
pAarte.

MNote 1. The purpose of drawlngs in the laboratory note-
hook 18 not to represent a picture of the apparatus, but to
show Itp arrangemént and operation. For this reason, and
also for gimplicity, sectlonal drawings or clevations are gen-
erally better than perspective effects. The student abould
aim at skdll in making slmple drawlngs rapidly and neatly with
little or no use of a ruler.

b. Attach the burner by meang of rubber tublng to the gas-
tap, close the air-holes at the base, and Heght. Open the air-
holeg gradually and nofe the effect on the flame. (3ize, gshape,
Inmineeity, steadiness.) Suggest o cause of the difersnce in
the two fames.  When tha air-holes at the hase of the burper
are open the gas shewld burn with a nolselass blue fiame,

¢. Explore the non-luminous flame with 2 platinum wire to
locate the relatively hotter and cooler parts. (7))  Where
shonld an object be held to get the zreatest heating effect?
Hold a match across the flame about 1 ¢m. above the top of
the burmer. (7) Show that unburnt gea exizis In the Inner
cone by leading It out through a glase tube and lighting it.
Whet reglon Lo deficient in alr, and which bhag an excess?
Make & scale drawing of the non-Juminous flame showing is
gtructure.

d, Try to.vary the length of the flames, Can yom obtaln
a luminous flame 2 em. high? A non-luminous flame of the
game height? How could the velocity of the gag In the chim.
ney be chamged without changlng the pressure of the gas?
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