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Objective: To use calorimetry to determine
the heat of formation for magnesium oxide.

0 ole of a supbstance It’s

- vroduced from its elements under IS

3 Aooooooo : 7 AHfO
Overview:

. Information about Mg, MgO and Mg(OH),
From calorimetry = AH (like last time)
3. Hess’s law and AH° for MgO(s)

Procedure: What we do today s
5. Your lab report looking

s
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Informatlon about Mg, I\/IgO and IVIg (OH)2
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There s a lot of talk about . :
magnESIum' One Can buy all : ’ Classes ()E';(g::::ii:::eactions
sorts of dietary supplements and
antacids that contain magnesium.

The magnesium can be in the for
of magnesium oxide, magnesium

carbonate, magnesium hydroxide,
and other salts of magnesium — but
never as elemental magnesium.

magnesium is a
metal. Remember it
from Experiment 57

It burns in air and

Introduction _lteacts with acid.




736 0300088 se %78 @

2. From calorimetry = AH (like last time)
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| Expt 1. Mg(s) + 2 HCl(ag) = MgCl,(aq) + H,(g) AH__=? @
Expt 2. MgO(s) + 2 HCl(aq) = MgCl,(aq) + H,O(l) AH_ =

S5 SPte L Py TP 1
M PRAPAN- PR age N
R e Dk s T
gk

5 il In Experiment 1, we
Here are the i add magnesium metal
chemical to acid in our
equations for the calorimeter.
two experiments
we are doing e There will be a lot of ,
heat and hydrogen gas ;
formed — not the kind i
of thing you’d want to
happen in your
stomach.

LI b and 2 2t

Info for | . .
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2. From calorimetry =2 AH (like last time)

Expt 1. Mg(s) + 2 HCl(aq) =2 MgCl,(aq) + H,(g) AH_ =7

AAAAZRTSRRRYY

Let’s start with the magnesium
reaction. We’ll use LoggerPro
just like last time. Plug in the 2 i F2 T youve haer

your laptop. e

time (s)

" This nice straight line (e
means there was
excellent swirling. We

temperature,oC
NN ON N NN N N W
¥ R OB OB B3
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2. From calorimetry = AH (like last time)
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And AT is
determined just like
we did last

experiment. See
Slides 10 — 13 from
last time to review.

~N
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N
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temperature,oC

N
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Remember? It
2 was a bit tricky
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These slides from last time showed

g

two ways to determine T.. You
can do either way, but record how
.:;';.'.,‘-.N::';ﬂ'_ ,v‘,”- S you d/d it.
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2. From calorimetry = AH (like last time)

v - 3 T IR L e Ty T T IR L e Ty T T IR L e Ty T - e Ty T T ST Y
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Be careful with m_,,.. (the
. = mass of the solution) It is S
equation lfhat A the mass of the 2 M
CRECRER U 1CY(ag) plus the mass of
will use again today. the magnesium added

together.

TR

¥ 8 URES

q) * mM

2

. o -
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»h
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Aliech sy P e

.'Alert! The mass of the HCl comes from the
volume times the density, 1.043 g/mL.
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2. From calorimetry = AH (like last time)
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The specific heat is given in Then we can calculate AH
the lab manual as 4.046 J from these two equations.
g!ldeg?. After we figure Watch the units.
out AT, like we did last

time, we can calculate q_,.

You can convert mass of
magnesium to moles of
magnesium. That’s what n, is.

Info fo
Introduction
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2. From calorimetry = AH (like last time)
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AH should
come out to be

about -150 kJ
e®
Now we do a second

calorimetry
experiment with
MgO(s) instead of
magnesium metal. .

gy

AT will be smaller, but otherwise
the same four calculations as
with Mg. Watch the units.
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3. Hess’s law and AH.° for MgO(s)

5 [ B kb ol :‘«-n'".' T Yamadae -}«-n"'-' T Yamadae -}«-n"'-' T Yamadae :‘v-n'"-' T Yamadae :‘v-n'"-' T Yamadae :‘v-n'"-' T Yamadae 5‘-!--: T Yamadae 5‘-!--: [ B kb ol :‘v--n"
e e R e it Al e L e e e T L T i e e Al N L A s T B b e e AT o R A o L E T e e ot o G A Tk o Art e
YY1 o PR Wy N re0 1T 3y Ny s ra0 { b oyt N 80 P 1y ] p0 P 1y e re0 11 piyien s a0 {3 oy el o J 2L

=4 o < A2 . ' . ' . ' . ' . ' . A2 o

Goal: Mg(s) + 7 O,(g) 2 MgO(s) AHZ°="7?

S =ty I Y M et

W A P A SN pe gl
} ‘ T Ul

Given: H,(g) + % O,(g) = H,0(l)
AH.? = -285.8 ki/mol H,0(l)

Ok, we are done with the
calorimetry. Now we do the we’ll need this
Hess’s Iqw calculations. Our goal : equation as you will
is to estimate AH? for MgO — the . see. Itisthe heat of
equation shown at the very top.
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3. Hess’s law and AH.° for MgO(s)

'y I aagay N W
A ercd bl 0 A9 DhARA oL A igd §

Rxn 1. Mg(s) + 2 aq) 2 Waq) %) AH__~-500 kJ
Rxn 2(rev): Mg(rz(aq) + 52,9(1’) - MgO(s) + 2 (ag) AH,,~ +150 kJ

+%0,(g) > M) AH® = -285.8 ki/mol H,0(l)

Sy

Looking at the goal equation, we flip
the second equation (above) so it
cancels with Hess’s law. AH for
Reaction 2 switches sign when we flip

Info for ; o =
the equation. e arnage. 11

Introduction



Procedure:

A

What we do today
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mess.

We follow the manual carefully.

Il.

part. Not so good? There is time to try again!

IV. As usual, record observations and details as carefully as

Your report will include the calculations shown in this

possible.




5. Your lab report

2
@ First, the cover page with TA initials.

F5e%y

@ Next, the trimmed copy pages from your lab notebook stapled together.

S St S T TIATORE 2 R8s 2 R8s 2 R8s 2 R8s 2
T A R L T A R O S S O L S A L S S LT a2
.mu.\.!.mv ?_.._n.m.wmu.\wwm%' ?_.._n.mmu.\wau%' ?_.._n.mmu.\wau%' ?_.._n.mmu.\wau%' o u.\.!%' o i

@ On-line results due at the end of class today. Late submissions are not

graded — see the syllabus.
@ Your LoggerPro charts (2) attached.

@ Turn in lab report today or before the start of class tomorrow. Late labs

may not be graded — see the syllabus.
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And | forgot
the rest

i
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Stick people inspired by xkcd
cartoons by Randall Munroe
(www.xkcd.com)

Six geese a-
laying
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Looks like we ;

are all getting . Be safe. Be happy. | __ Bless us all, each
magnesium... - DN Be kind to one in our own
_— another.
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¥ vanag

being your stick
people this
semester!
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