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WHAT is ThermochemisTry?

The study of hear in chemical reacTions.

Forming chemical bonds rReleases energy.
Breaking chemical bonds ReQUIRES ENERGY.
How much energy? Depends on The bond.

Add up All The energies 10
GeT The heart of reaction, AH__ .




A Delra means change

IN science, The GRrReek letTer A means WE'RE
Talking About A change in someThing.

AH means we’re Talking About A change inN
hear. The reacrioN is eiTher giving off

. heat (- AH) or aAbsorbing hear
s YAy from iTs environmenT (+AH).




This week INn lab

This week we will measure The AMOUNT of hear
GiVEN off by A piece of hot meral aAnd by Two
chemical rReacTIONS

Mg + 2H" — Mg®" + H, + hear
MGO + 2H* — Mg®" + H,0 + heat

USING A Thermally insulaTed reacTion vessel
called a calorimefer.




WHAT 1s A cAlLORIMETER?

AN i1deal caAlORIMETER Is A CONTAINER THAT

> TRAPS 100% of The hear generaTed within it

> Absorbs No heaT iTself.




The basic operaTtion of calorimeTry

STArRT wWiTh A known volume of A soluTion of
knownN TeEmperRATURE IN The calorimeTER.

Drop iN someThing HOT, OR START A REACTION
THAT generAaTes hear.

ImmediaTely close The calorimeTer ANd MEeASURE
THe INCREASE IN TEMPERATURE AS heaT

Y is GENERATEM.

i :
Keep MeASURING THE TEMPERATURE

™™ ynril it Finally Levels our.




‘\‘\ol%ﬁ% Foolproof

Put solution in coffee cup

Measure TEmp eVERY 70 seconds uNTil CONSTANT
(-4 min)

START REACTION
Record TeMmperRATURE eVERy 12 seconds unTil

4 CONSTANT OR slow decline




How NoT 10 screw This up

1) StarT RECORAING TEMpS before sTARTING THE
REACTION

2) Cover ANd swirl immediaTely!

%) ConTiNnue RECORAiING TEMPS ON THE sAME
Timeline Throughout The experimenT.

4) | EEP TAkiNG TEMpPERATURE REAINGS

‘o) unTil The Temp is consTANT OR declining




MEASURING TEMPERATURE

The 1ip of The probe should be IN THE
SOLUTION, not ResTiNG ON The botTom or
stuck Through the botTom.




Yes, we have no data Table

There’s No Time/TemperaTURE dATA TADLE IN YOUR
lAb manual.

Make one iN YOur lab NoTebook. One Table per
RUN, All daTta For each RuN Goes oN The same
Timeline.




Part 1

Ideally, A calorimeTer TRAps All of The ReacTiON
heat without Absorbing ANy, but our
styrRofoam calorimeTers will Absorb A small
AMOUNT of hear.

IN PART T we will measure how much heaTt our

calorimeTers Absorb. We will use Thar
% informAaTiON iN OUR calculaTions for The
other three parts of The lab. Goof this
PART Up ANd You ARE hosed
throughour.

i




PART ONE:
Add hot waTer 10O cold

720 mL of cold water (2°C) and add 20 mL of
hotr water (72°C). Final temp should be

(75 + %) ~ 2 = 40°C

But the final Temp will actually be lower
« ¥ Than that because The cup iTself

JE /') will aAbsorb a little bit of The hear.




Hear Capacity

We will use the dara in parT 1 10 calculate The Aear
capacity of the cup, iN units of J/K. This will tell us
how many Joules of heat Tthe 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

A “unused” heat was absorbed by The cup.
. 1

9 (The iniTial and Final TemperaTure of The

-

cup is The same as That of The water.)




A ouick COMMENT ON NOTATION

Tc = Temperature of The cold waTer
T, = TemperaTure of The hot waTer
T,; = TemperaTure of The mixTure of
hot and cold water
T, = IniTial TemperaTure before mixing.
This is The same thing as T

T, = T¢




PART 2

IN PART 2 we will determine The idenTiTy of AN
unknown meTal by calcularing its specific hear
CAPACITY.

Specific hear capacirty is how much hear (in

Joules) it Takes 10 heat up one gram of
t

‘ someThing by one degree Kelvin.




A word oN HeaT capAciTies

SPECIFIC HEAT CAPACITY is AN INTENSIVE
prROPERTY. Specific hear capacity 1ells how
much hear (in Joules) is Reouired To Raise THE
TEMPERATURE OfF onve Ggram of The substance by
oNe deGgree Kelvin.

HEAT CAPACITY is AN exTensive
PROPERTY. IT TAkes INTO ACCOUNT
how much mass you have.




PArT 2 — hot meTtal

You will need 1o fill our AN unknown sign-ouT slip TO
GeT YOUR METAL unknown. Put both names on The
slip.

You must RETURN The unknown meTal To The stockroom
before you leave.

.Y IN ParT 2 you will go through A lot of boiling

K

"
]

waATeER. Use both hot 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 enerqgy is rReguired 1O
heat T gram of water by 1 degree Kelvin

(c. = 4.184 J/gK).

With this informaTion (ANd The hear

capAcity of The calorimeter calculated From
I Part 1), we can calculate how much
fag ~/ heat energy The hot meral supplied

10 The WATER.




EVERY EQUATION IS A SENTENCE

The Ttoral 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 calorimerer: o + 0

Total — OWATER cAlORIMETER

The amount of heat Absorbed by The water is eoual 1o The
mass of The waTter Times its specific hear capacity times the

CHANGE iN TEMpPERATURE: O, .. = M, X c, X AT

r
|  The amounTt of heat aAbsorbed by The calorimeTer

is eoual 1o its heat capacity Times The change IN

TEMPERATURE: 0. = C.u X AT

vy




IdenTifying The unknown meTal

Since we know The mass of The meral, iTs iniTial
ANd FiNnal TemperaTures, ANd how much hear iT
GAVE Up TO The waTer, we caN calculaTe iTs
specific hear capaciry.

c,, = Joules/(mass

\

()TOTAl

x AT)

meTAl




Parts 7 Aand 4

The reacTions of magNesium ANd maGNEsium oxide

with HCL. Mix these conTtinuvously, expecially
the MgO.

IMPORTANT: Use 2.0M HCLI 10 react with
Tthe Mg metal (Part 7). Use 6.0M HCl 10
ReACT WiTh The MGO (Part 4).

. 1

HCL iNn The hood i1s 6.0 M.




Making graphs in Excel

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

Get eouation for The ling, plug iN Time of mixing
10 GET T}, ANd T (Remember T, = T,).




Four Things To Remember

1) The Alamo

2) Return digital ThermomeTers 1o The beaker
of water IN The hood as soon as you finish
with Them.

%) Put both lab parTNERs’ NamEs on The

uNknowNn sigN-ouT sheer.

)
4) (. J Return your meTal unknown 1o The

fRAD stockroom before you leave.




Fatherly Advice

Your lab paArTNER is A scheming backstabber
who will withhold the dara from you unril
The end of The semester. TrusTt him or her
like you would A ratTlesnake.




START The RepORT eArly

The calculations ArRe NoT hard, bur
students have MORE QuesTiONs oN This
lAb rReporT ThAN ON ANY OThER.

Don’t wait unTil The weekend before you

o SsTART ON This.




