2500 L of chlorine gas at 25.0 C and 1.00 atm are used to make hydrochloric acid. How many
kilograms of hydrochloric acid could be produced if all the chlorine reacts?

Ho+ Cl, —2 2 HC|

1 - Convert volume chlorine gas to moles (Use the ideal gas law)
2 - Convert moles chlorine to moles HCI using chemical equation
3 - Convert moles HCI to kg HCI using formula weight (and definition of "kilo-")
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X
Calculate the mass of 22650 L of oxygen gas at 25.0 C and 1.18 atm pressure.

Fo.

1 - Convert the volume of gas to moles using the ideal gas law

A< Volume of a 10'x10'x8'
room

2 - Convert the moles gas to mass using the formula weight (of oxygen gas)
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TR * Na 0y =7 COy Hy O * L UnC|

If 48.90 mL of hydrochloric acid solufion react with sodium carbonate to produce 125.0 mL
of carbon dioxide gas aft 0.950 atm and 290.2 K. What is the molar concentration of the acid?

We needtofind: M\ ¢ HC| = wmoles HC|

L. solotion<— O,04%9 ol_
We know volume of the acid, so we need to find moles HCI!

1 - Convert volume of carbon dioxide gas to moles using ideal gas law
2 - Convert moles carbon dioxide to moles HCI using chemical equation 2Zwol H( ] = wmel COy

N~ P\/ P:Ov‘]SOal'w) Rzo Oglo(oL-a\-w)
—— | V= 116.0mL=0.s0L ol
RT |V s

[ = L90.1K ATRSEIRP

. (0950 akm)0.12s0L) 0 Cuagiemel (O,

Cor L-atm
(O’Ucm‘ob mol _k)(lc/o,'z_b\/)
@ 0,0649466 mo\ {0y ¥ ;TZJOHCJ = 00099730 mol HC
o 2

moles HC O, 009973% mo\l HC |

— L sylubivn ) ©.04%90l-

= |0 204 mHc|




ENERGY
- thermodynamics: the study of energy transfer

Conservation of energy: Energy may change form, but the overall amount of energy
remains constant. first |qw of thermodynamics'

- ... but what IS energy?

- energy is the ability to do "work"

motion of maftter

Kinds of energy? mags

- Kinetic energy: energy of matter in motion FN 3 m Vv

!
o
velocity

- Potential energy: energy of matter that is being acted on by a field
of force (like gravity)
Vs

/ / / / When the ball falls, its

potential energy is converted
7 gravity to kinetic!




- What sort of energy concerns chemists? Energy that is absorbed or released during
chemical reactions.

- Energy can be stored in chemicals ... molecules and atoms.

INTERNAL ENERGY: "U"

/I: related to the kinetic and potential energy of atoms,
molecules, and their component parts.

- We measure energy transfer ... which is called HEAT. (HEAT is the flow of energy from
an area of higher temperature to an area of lower temperature)

Qi\f\Qo\{

SYSTEM: the object or material under study
SURROUNDINGS: everything else

Type of process Energy is ... Sign of Q Temp of SURROUNDINGS ...

ENDOTHERMIC fransferred from _\_ decreases

SURROUNDINGS
to SYSTEM

EXOTHERMIC fransferred from increases
SYSTEM to
SUROUNDINGS




ENERGY UNITS

- calorie (cal): the amount of energy required to change the temperature of one gram of water by
one degree Celsius (or Kelvin)

. 5 lg 2 Il for water

O add one ] (’
calorie of
energy

- Calories in food? The "Calorie” that is given on American food labels is actually
the kilocalorie (kcal)

- Joule (J): Sl unit for energy. It's defined based on the equation for kinetic energy.
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- the Joule is a small unit. For most reactions at lab scale,
we'll use kilojoules (kJ).



