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Whar is Thermochemistry?

The study of hear in chemical rReacrions.

Forming chemical bonds releases energy.
Breaking chemical bonds Reouires eNErGy.
How much energy? Depends on The bond.

Add up all The energies 10
Ger the hear of reacrion, AH .

A Delra means change

In science, The Greek letTer A means we're
Talking About A change in someThing.

AH means we’re Talking aAbout A change in
heat. The reacrion is either giving off

heat (- AH) or absorbing hear
from iTs enviRoNMENT (+AH).




This week in lab

This week we will measure The amount of hear
Given off by a piece of hor meral and by Two
chemical reacrions

Mg + 2H* — Mqg?* + H, + hear
MgO + 2H" — Mg2* + H,0 + hear

usinG A Thermally insulaTed reaction vessel

called AMIMM&IM,

WHAT is A cAlORIMETER?

AN ideal calorimeTeR is A conTaiNer That
» TrRAps 100% of The heat generated within it

> absorbs no heat itself.

The basic operation of calorimeTry

Start with A known volume of a solution of
known TemperaTURE iN The calorimEeTER.

Drop iN somerhing Hot, OR START A ReAcTiON
THAT Generates hear.

Immediately close The calorimerer aNd MeasURE
THe INCREASE iN TEMPERATURE As Heat

is GENERrATEd.
Keep measuring THE TEMPERATURE
unTil it finally levels our.




\(\0'%9% Foolproof

Pur solution in coffee cup

Measure Temp every 70 seconds unTil consTant
(3-4 min)

START REACTION

Record TemperaTure every 17 seconds unil

consTANT OR slow decline

How NoT 10 screw This up

1) Start recording Temps before starting The
REACTION

2) Cover and swirl immediately!

%) Conrinue Recording Temps oN THe same
Timeline Throughout The experiment.

ep Taking TemperaTuRe Readings

unTil The Temp is consTanT or declining

MEASURING TEMPERATURE

The Tip of The probe should be IN THE
SOLUTION, nort resting oN The botTom or
stuck Through The borTom.




Yes, we have no daTa Table

There's No Time/Temperature data Table in your
lab manual.

Make one in your lab NnoTtebook. One Table per
RUN, All daTa for each RuN Goes on The same
Timeline.

Part 1

Ideally, a calorimerer TrAps All of The reacTion
heat without absorbing any, but our
styrofoam calorimerers will Absorb A small
AmounT of hear.

IN Part 1 we will measure how much hear our
calorimerers Absorb. We will use thar
informaTion iN our calculations for The
other Three parts of The lab. Goof This
pART up ANd you Are hosed
throughour.

Part ONe:
Add hot waTter 10 cold

70 mL of cold warer (7°C) and add 70 mL of
hot water (77°C). Final temp should be

(75 + %) + 2 = 40°C

Bur the final Temp will actually be lower
Than That because The cup iTself
will absorb a litrle bit of The hear.




Hear Capacity

We will use the data in part 1 10 calculate The Aear
capacity of the cup, in units of J/K. This will Tell us
how many Joules of heatr The cup absorbs for every
degree K (or C) The water hears up.

We know how many Joules of hear we added with the hor
water, ANd we can calculate how many Joules were
absorbed by The cold water as it warmed up. The

“unused” heat was absorbed by The cup.

(The initial and final TemperaTure of The
cup is The same as thar of the water.)

A ouick COMMENT ON NOTATION

T. = Temperature of the cold warer
T,, = Temperature of The hor warer
= Temperature of The mixTure of
hot and cold water
= IniTial TemperaTure before mixing.
This is the same rhing as T

ParT 2

IN Part 2 we will determine The idenTity of an
unknown meral by calculating its specific hear
capAciTy.

Specific hear capacity is how much hear (in
Joules) it Takes 1o heat up onve Gram of

something by one degree Kelvin.




A word on heaT capaciTies

SPECIFIC HEAT CAPACITY is AN iNTENSIVE
property. Specific hear capaciry Tells how
much hear (in Joules) is reouired To raise The
TEMpPERATURE of onve gram of The substance by
one degree Kelvin.

HEAT CAPACITY is AN ex7ensive
property. It TaAkes iNTO Account
how much mass you have.

ParT 2 — hot meral

You will need 1o Fill outr an unknown sign-our slip To
GeT your metal unknown. Put both names on The

slip.

You must ReTurRN The unknown metal To The stockroom
before you leave.

In ParT 2 you will go through a Lot of boiling
water. Use both hor plates and keep
your beaker with the meral Full.

PART 2 AGAIN

We know the mass of The water, T and Ty, and
we know how much energy is reouired To
heat 1 gram of water by 1 degree Kelvin

(c, = 4.184 J/gK).
With this informaTion (and The hear
capacity of The calorimerer calculated from

Part 1), we can calculate how much
heat enerqgy The hot meral supplied

10 The WATER.




EVERY EQUATION iS A SENTENCE

The Toral hear given up by the meral is eoual To The AMounT
of hear absorbed by The water plus The amount of hear

Absorbed by The caloriMeTer: 0, = 044 T Ocatonimeren

The amount of heat absorbed by The warter is eoual To The
mass of The water Times its specific heat capacirty Times The
chANGE iN TEMPERATURE: =m, X ¢, X AT

Owarer

The amount of heat absorbed by The calorimerer
is eoual 1o its heat capacirty Times The change iN

TEMPERATURE: 0. = C X AT

IdenTifying The unknown meTal

Since we know The mass of The meral, its initial
ANd Ffinal TemperaTures, aNd how much hear it
Gave up 1o The water, we can calculate its
specific heat capaciry.

c, = Joules/(mass

\

X AT)

meral

Parts 7 and 4

The reacrions of magnesium and magnesium oxide
with HCL. Mix these continuously, expecially
the MGO.

IMPORTANT: Use 2.0M HCIl 1o react with
the Mg meral (Part 7). Use 6.0M HCl 10
T with The MGgO (Part 4).

HCL in The hood is 6.0 M.




Making graphs in Excel

Draw lines on The graphs yourself or have
Excel do it for you.

Get eouaTion for The line, plug in Time of mixing
10 Get T,y and T (remember To = T).

Four Things To Remember

1) The Alamo

2) Return digital Thermomerers 1o The beaker
of water in The hood as soon as you Finish
with them.

%) Pur both lab partners’ names on The

unknown sigN-ouT sheeT.

ReTurn your meral unknown To The
stockroom before you Leave.

Fatherly Advice

Your lab parTneR is A scheming backstabber
who will withhold The data from you unril
The end of The semester. Trust him or her
like you would a ratTlesnake.




StART The RepoORT eArly

The calculations are NoT hard, bur
sTtudents have MoRe ouesTions on This
lab rReporT ThAN ON ANy oThER.

Don’t wairt unTil The weekend before you
START ON This.




