CHEM 200/202

Professor

heresa Carlson

@fiflccs Gl S

All emalls are to be sent to:
chem200@sdsu.edu

My office hours will be held on zoom via MSLC
on Mondays & Wednesday from 8:00
am to 10:00 am or by appointment



HOW [THE CLASS WILL WORK

Email (for all needs): chem200@sdsu.edu
Website: https://sdsuchem200.sdsu.edu/ (Website is meant for waitlisters and has everything except: grades and Turnitin. For the previous two items please
find on Canvas when you are enrolled. The CHEM 200 Website will close after Exam 1)

Instructor: Prof. Theresa Carlson, M.A.
Lecture: 11:00 AM - 11:50 AM MWF in ENS-280
Help Room (Zoom): 8:00 AM - 10:00 AM Mondays & Wednesdays Zoom via https://mlc.sdsu.edu/

Lab Coordinator: Megan Bowles, M.A.
Help Room (Zoom): 9:00 AM - 11:00 AM Tuesdays Zoom via https://mlc.sdsu.edu/

Mode of Instruction: Face-to-Face. Lectures will be recorded using Course Capture/Mediasite and available on Canvas. Attendance is strongly encouraged.
There will be 40 points out of 43 points for lecture participation. Labs and Discussion (CHEM 200 only) sessions are in-person as well.

Exams will take place online via OWL.


https://sdsuchem200.sdsu.edu/

PLEASE READ THE SYLLABUS
s g WHAT IFITOLD YOU




IMPORTANT
ANNOUNCEMENTS

1. Email chem200@sdsu.edu ONLY unless its regarding lab or discussion which then you
need to email your respective TA.

2. Follow the directions in adding OWL that Theresa provided you in Module 1.0 > Adding
OWL (READ). She made a video and has a pdf file with directions.

3. There is no course key for OWL.

4. Read the announcements and emails that Theresa, Megan, or your TAs sends out.
5. Again read the syllabus. A lot of questions are being asked that are in the syllabus. For
example, emailing when the lab will be and what will take place can be answered by the

syllabus. In the syllabus there is a lab schedule, read, use it, and print it out.

6. And for good measure read the announcements before sending out emails. The majority
(98%) of questions can be answered by: the syllabus, videos Theresa has made, and in
the announcements.


mailto:chem200@sdsu.edu

UPCOMING IMPORTANT DATES

eSafety Quiz due Friday, February 3rd at 11:59 pm (in OWL Lab & Canvas), must
pass with >60% to do in-person labs

eHow to write a lab notebook and prelab due Sunday, February 5th at 11:59 pm
e\/olumetric Prelab due Sunday, February 5th at 11:59 pm
e\Volumetric Lab Report due Sunday, February 12th at 11:59 pm

eChapter 1-4 Chapter Problem Sets in OWL Lecture due Thursday, February 9th at
11:59 pm (Start Now)

eChapter 1-4 Chapter Assessments in OWL Lecture is Thursday, February 9th at
11:59 pm (Start Now); 2 chances, no time limit

eExam 1 starts at 3 pm Friday, February 10th and will close on Saturday,
February 11th at 3pm in OWL Lecture; Chapters 1-4. You have 24hrs. Only 2 hrs
once you start; be sure to give yourself a full 2 hr time slot.



SUPPLEMENTAL
INSTRUCTION (S

» Study sessions lead by former CHEM 200/202
students that excelled in the previous semesters

Cldss.

ER@ccln | 51 times a week.

* Free 1o access, no reporting to faculty.



e MATH AND SCIENGS
LEARNING CENTER (MSLC)

Students are encouraged to make use of The Mathematics and Statistics
Learning Center (MSLC) for free STEM tutoring, located in the Love Library,

Room 328. For a full list of courses tutored, please visit the MSLC website:
https://mlc.sdsu.edu/ .

The MSLC is supported by your student success fee. We strongly encourage
you to use this wonderful, free resource. Some students believe that they

shouldn’t need to ask for help, but research has shown that the average grade
for students who attend the MLC is almost one full grade higher than those

who don't seek such support.



TEXTBOOK

Openstax Chemistry
PDF is Free!*

Redshelf (in Canvas) is
an interactive ebook
for FREE!

Free for Kindle

Avallable from IBooks
1.99)




QUESTION

While being driven from Philadelphia to Atlanta, a distance of

about 250 km, a 2014 Lamborghini Aventador Roadster uses
213 L gasoline.

(a) What (average) fuel economy, in miles per gallon, did the
Roadster get during this trip!

(b) It gasoline costs $3.80 per gallon, what was the fuel cost
for this trip!




QUESTION

While being driven from Philadelphia to Atlanta, a distance of about
1250 km, a 2014 Lamborghini Aventador Roadster uses 213 L gasoline.

(a) What (average) fuel economy, in miles per gallon, did the Roadster
oet during this trip!

(b) It gasoline costs $3.80 per gallon, what was the fuel cost for this
trip?

(a) 13.8 mpg (b) $214



BEMIPERAT URE SCALES

* Kelvin (K) - The
“Absolute temperature
scale’’, begins at zero
and only has positive
values

Boiling
point

» Celsius (°C) - The
hifiepalscientific . | ==

Freezing

temperature scale e

180 Fahrenheit _

- Fahrenheit (°F) -
Not used scientifically,
used In some countries
for weather reports.

Relative temperatures:
Water freezes at:

52418

G

27 3nESEE

Water bolls at:
25| iz
| 00°C
3135 S



TEMPERATURE
CONVERSIONS

Tec = 5/9 (Ter - 32)
Tk =Tec + 273.15

Toc =Tk -273.15



QUESTION

Baking a ready-made pizza calls for an oven temperature of
450 “F It you are In Europe, and your oven thermometer uses

the Celsius scale, what Is the setting! What is the kelvin

temperature!



QUESTION

Baking a ready-made pizza calls for an oven temperature of
450. 'k If you are in Europe, and your oven thermometer uses

the Celsius scale, what Is the setting! What is the kelvin

temperature!

a9 505K



EAPTER 2 - ATONS
MOLECULES AND [ONS

Nucleus

105 m

10710 my

If an atom could be expanded to the size of a football stadium, the nucleus would be
the size of a single blueberry. (credit middle: modification of work by “babyknight”/
Wikimedia Commons; credit right: modification of work by Paxson Woelber)



EOMIC TH EORY_

4

« All Matter 1s made of Atoms.

John Dalton

» Atoms of an element are identical
» Atoms can engaged In chemical reactions.
» Atoms can not be destroyed nor be created.

« Atoms are Iindivisible.



EOHRS MODEL OF AlHES

BEIECron orbit the nucleus like planets orbit tHessEE

Bohr atomic model of a nitrogen atom
electron orbits

electron

proton

Niels Bohr

neutron

© 2011 Encyclopadia Britannica, Inc.



RITOMIC S5 TRUCTURE AN
SYMBOLISM

» Atomic Number (Z) = number of protons
» Atomic Mass (A) = number of protons + number of neutrons
* A - Z = number of neutrons

e = roton (| ), Electron (-1}, Neutron (0)

Mass number — 4 2+— Charge 24 Lo

He Mg

Atomic number — 2 117
(often omitted)

Note: Mass nhumber and atomic number are displayed differently in Periodic Table



Eric PERIODIC TABES

=]
Ig
—
o Periodic Table of the Elements
o Group
1 18
1 2
1| H He
1.008 4.003
hydrogen 2 13 14 15 16 17 E==w
3 . ||4 5 6 7 8 9 10
2| Li Be B & N O F Ne
6.94 9.012 1081 12.01 1401 16.00 19.00 20.18
lithium beryllium boron carbon nitrogen oxygen fluorine neon
11 12 13 14 . |[15 16 17 18
3/ Na | Mg Al Si P S Cl Ar
2299 2431 26.98 28.09 30.97 32.06 35.45 39.95
sodium magnesium 3 4 5 6 7 8 9 10 1]_ 12 aluminum silicon phosphorus sulfur chlorine argon
19 20 21 2200 23 24 25 26 27 28 29 30 31 32 33 34 35 36
4 K Ca | Sc Ti \' Cr || Mn | Fe || Co Ni Cull Zn || Ga || Ge | As | Se Br Kr
39.10 40.08 44 96 47.87 50.94 52.00 54.94 55.85 58.93 58.69 63.55 65.38 69.72 72.63 74.92 78.97 79.90 83.80
potassium calcium scandium titanium vanadium chromium || manganese iron cobait nickel copper zinc gallium germanium arsenic selenium bromine krypton
42 43 44 45 46 47 48 49 50 51 52 53 54
Mo | Tc Ru | Rh || Pd A% Cd In Sn || Sbh Te ! Xe
95.95 [97] 1011 1029 106.4 107. 1124 1148 118.7 1218 1276 1269 1313
molybdenum| | technetium || ruthenium rhodium palladium silver cadmium indium tin antimony tellurium iodine xenon

74 7 78 79 85

75 76 7 80 81 82 83 |84 86
Re || Os Ir Pt Au H% Tl Pb Bi Po At Rn
183.8 186.2 190.2 192.2 1951 197.0 200. 204.4 207.2 209.0 [209] [210] [222]
tungsten rhenium osmium indium platinum gold mercury thallium lead bismuth polonium astatine radon

106 107 108 109 110 111 112 113 114 115 116 117 118
S Bh | Hs | Mt | Ds | R Cn || Uut | FI || Uu Lv | Uus | Uuo
[27 [270] [277] [276] [281] 28 [285] [285] [289] [288 [293] [294] [294]
seaborgium bohrium hassium meitnerium | |darmstadtium| | roentgenium | | copernicium || ununtrium flerovium | |ununpentium| | livermorium | jununseptium| | ununoctium

59 60 61 62 63 64 65 66 67 68 69 70 71
La | Ce Pr | Nd | Pm | Sm| Eu | Gd| Tb || Dy || Ho || Er | Tm || Yb | Lu

138.9 140.1 140.9 1442 [145] 1504 152.0 157.3 158.9 1625 164.9 167.3 168.9 1731 175.0
lanthanum cerium praseodymium| | neodymium | | promethium || samarium europium gadolinium terbium dysprosium holmium erbium thulium ytterbium lutetium

. 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac | Th Pa U N Pu| Am | Cm | Bk Cf Es || Fm || Md || No Lr
[227] 232.0 231.0 238.0 [23 [244] [243] [247] [247] [251] [252] [257] [258] [259] [262]
actinium thorium protactinium uranium neptunium plutonium americium curium berkelium californium || einsteinium fermium mendelevium|| nobelium lawrencium

Color Code
At°m'°—J‘1 Metal Solid
number H SUriEG] _

< ymbo Metalloid Liquid

1.008 = Atomic mass Nonmetal Gas

Name > hydrogen




POTOPES & ATOMIC MASS

* |sotopes are variants of atoms, which have a different number
of neutrons In the nucleus.

* This influences the average mass of the atom (which is listed
on the periodic table).

BGliiccements only have one Isotope (MonoISOLoRIEH BRI
23Na)

Mass number — 4 2+— Charge 24 ar

He Mg

Atomic number — 2 12
(often omitted)



PERCENT ABUNDANCE

This exercise will lead you to verify that the average atomic mass of magnesium is 24.31 amu, based on the following
information:

isotope mass (amu) percent abundance

24Mg 23.985042 | 78.99%

25Mg 24985837 | 10.00%

26Mg 25982593  11.01%

The average atomic mass is the weighted average of the atomic masses of all isotopes.

atomic mass = E atomic mass X fractional abundance

all
isotopes

What is the fractional abundance of 2"‘Mg‘?



v ERAGE MASE

The element indium has an atomic weight of 115 and consists of two stable 1sotopes indium-113 and indium-115.

The 1sotope indium-113 has a mass of 113 amu and a percent natural abundance of 4.28 %.
The 1sotope indium-115 has a percent natural abundance of 95.7 %.

What is the mass of indium-115? amu




ISOTOPIC ABUNDANCE
CALCULATION

* The average mass for Iithium (Li) 1s 6.94 g/mol. The Isotopes of

ithium are ¢Li and “Li with respective masses of 6.0151 amu
and /.0160 amui.

« Given this Information, what is the abundance of each of the
isotopes!?




CHEMICAL LANGUAGE

» Chemistry, like most fields of study, has a unique language
which conveys significant information to those who
understand It.

* Elements (Na, Cl) - letters of the language
» Chemical Formulas (NaCl) - words of the language

» Chemical Equations ( 2Nag) + Clyg == 2NaCls)) - sentences

of the language



ERIEMICAL FORMULESSS

|
H—C—H
(a) (b) (C) (d)

A methane molecule can be represented as (a) a molecular formula, a structural
formula, (c) a ball-and-stick model, and a space-filling model. Carbon and hydrogen
atoms are represented by black and white spheres, respectively.

S/s—s\S “//J‘J | ) |
/J

(a) (b) (c)

A molecule of sulfur is composed of eight sulfur atoms and is therefore written as Sg. It
can be represented as a structural formula, a ball-and-stick model, and (c) a
space-filling model. Sulfur atoms are represented by yellow spheres.

) —
) —
=%



BOLECULAR VS, EMPIRICTESS
FORMULA

 The molecular formula is

the actual number of atoms
of each type in a molecule.

« Water: H,O

s Hlydrogen peroxide: H,O3

e Glucose: C¢H1nO¢

* The empirical formula is the

smallest whole number ratio
of all atomis IR ark e

« Water: H,O

» Hydrogen peroxide: HO

* Glucose: CH,O




EMPIRICAL FORMULA

» The utility of the empirical formula arises in determining
the composition of a substance.

» Elemental analysis technigues can tell chemists what mass
of a given element Is present In a sample.

» But elemental analysis does not give molecular information.

* Glucose (CeH120¢) and formaldehyde (CH,O) have the
same ratio of atoms (empirical formulas).



QUESTION

How many atoms of carbon, hydrogen, and oxygen are
present In a single molecule of citric acid?

Citric acid: C3HsO(CO;H)3

Carbon Hydrogen Oxygen
fec)

~

)

\O

08 #
ComATn



ERIEIRICGAL AND MOLECULARTFORIMISIES

In the following model for the 2,2-dimethylpropane molecule, carbon is in gray and hydrogen is in white:

ball & stick v l + | 1abels

The molecular formula for 2,2-dimethylpropane is:

(Enter the elements in the order: C, H, N, O.)



BERIODIC [ABLE OF 1 HE ELEMERS.

1 18
1 1 2
H 12 FOuUupsS 13 14 15 16 17 | He
ﬁ 2 3 4 6 7 8 9 10
Li | Be C N O F | Ne
6.941 9.012 12.01 14.01 16.00 19.00 20.18
ﬁ 3 1 12 14 15 16 17 18
. Na | Mg 3 4 5 6 7 8 9 10 11 12 P S| Cl|Ar
2299 24.31 26.98 30.97 32.07 3545 39.95
Pe rl O d S 4 19 20 21 22 23 24 25 26 27 28 29 30 31 33 34 35 36
K | Ca Sc| Ti| V|[Cr|Mn| Fe| Co| Ni [Cu| Zn| Ga Se | Br | Kr
39.10 40.08 44 .96 47.87 50.94 52.00 54.94 55.85 58.93 58.69 63.55 65.39 69.72 72.64 78.96 79.90 83.80
5 37 38 39 40 41 42 43 44 45 46 47 48 48 50 52 53 54
> Rb | Sr Y | Z2Zr|{Nb|Mo| Tc | Ru|Rh| Pd| Ag| Cd]| In | Sn I Xe
8547 87.62 88.91 91.22 92.91 95.94 [98] 1011 102.9 106.4 107.9 1124 114.8 118.7 121.8 126.9 131.3
ﬁ 6 55 56 57-70 71 72 73 74 75 76 77 78 79 80 81 82 83 85 86
Cs | Ba| * Lu| Hf | Ta| W | Re| Os| Ir | Pt | Au|Hg| Tl | Pb | Bi At
) 1329 137.3 175.0 178.5 180.9 183.8 186.2 190.2 192.2 1951 197.0 200.6 204 4 207.2 209.0
7 87 88 89-102 103 104 105 106 107 108 109
Fr |Ra| ™ | Lr | RfF | Db | Sg | Bh | Hs | Mt vetals | Non
[223] [226] [262] [261] [262] [266] [264] [277] [268] Metals
* 57 58 59 60 61 62 63 64 65 66 67 68 69 70
Lanthanoids | La | Ce | Pr | Nd |Pm|Sm| Eu | Gd| Tb | Dy | Ho| Er | Tm| Yb
138.9 1401 140.9 144 .2 [145] 1504 152.0 157.3 1589 162.5 164.9 167.3 168.9 173.0
*k 89 90 91 92 93 94 95 96 97 98 99 100 101 102
Actinoids | Ac | Th | Pa| U [ Np| Pu|Am|Cm| Bk | Cf | Es | Fm| Md | No
[227] 232.0 231.0 238.0 [237] [244] [243] [247] [247] [251] [252] [257] [258] [259]

®© 2002 San Diego State University, Department of Chemistry



Periodic Table of the Elements

! Metals Meta"OidS 18

1

H | >

= _ Non=-Metals

Li Be ° )

~ = Transition Metals
Na | Mg 3 4 5 & 7 8 9 10
22.99 24.31

19 20

K | Ca

39.10 40.08

37 38

Rb | Sr

8547 8762

55 56 57-70

Cs | Ba| *

1329 1I&17 &)

87 88 89-102

Fr |Ra| ** Metals MNE?QIS
2231 | [228]

Lanthanoids

Actinoids

At IS
a metalloid

© 2002 San Diego State University, Department of Chemistry



[ONIC CHARGES

t | Periodic Table of the Elements

v +2 +34+4-3 -2 -

¥ y V V=

1';!]8 2 . D 13 14 15 16 17 !‘!Des
—— Various Positive Charges
Li | Be
6.941 9012

11 12
Na | Mg 3 4 5 6 7 8 9 10 11 12
2299 24 31

19 20 21 22 23 24 25 26 27 28 29 30

K | Ca Sc| Ti V Cr| Mn| Fe | Co| Ni [ Cu| Zn
39.10 40.08 44 96 47 87 50.594 52.00 54 94 5585 58.93 58 .69 63.55 65.39

37 38 39 40 41 42 43 44 45 46 47 48
Rb | Sr Y Zr |[Nb | Mo| Tc | Ru| Rh| Pd | Ag | Cd
8547 8762 88.91 9122 92 91 9594 [98] 1011 1029 106 4 107 .9 1124
55 56 57-70 71 72 73 74 75 76 77 78 79 80
Cs | Ba| * Lu| HfF | Ta| W | Re| Os| Ir | Pt | Au | Hg
1329 137.3 175.0 178.5 180.9 183.8 186.2 190.2 192.2 1951 197.0 200.6
87 88 89-102 103 104 105 106 107 108 109
Fr | Ra| ** Lr | Rf | Db | Sg | Bh | Hs | Mt vetais | Mo
[223] [226] [262] [261] [262] [266] [264] [277] [268] Metals

% 57 58 59 60 61 62 63 64 65 66 67 68 69 70
Lanthanoids | La | Ce | Pr | Nd [Pm|Sm| Eu | Gd| Tb ([ Dy |Ho| Er | Tm | Yb

1389 1401 1409 144 .2 [145] 1504 152.0 157.3 158.9 162.5 164 .9 167.3 168.9 173.0
*k 89 90 91 92 93 94 95 96 9'7' o8 99 100 101 102
Actinoids [ Ac | Th| Pa| U | Np| Pu|Am|Cm| Bk | Cf | Es | Fm| Md | No
[227] 232.0 231.0 238.0 [237) [244] [243] [247] [247] [251] [252] [257] [258] [259]

2002 San Diego State University, Department of Chemistry



CHEMICAL BONDING

* Bonds form between atoms when they share electrons.

 Not all atoms share electrons in the same way; some are “generous”
Gilicnsare selfish .

* The types of atoms forming the bond define the type of bond,

- lonic compounds - metal + non-metal - electrons transferred to
one element from the other.

- Covalent compounds - non-metals only - electrons are shared
between atoms.



NAMING [ONIC
COMPOUNDS

NaCl - Sodium chloride

factal hen-metal

http://www.chemistry.wustl.edu

JINERRETae) (O
compine Ina " [EliSEeie
*NaCl is the only
compound that can
form from sodium
and chlorine



POLYATOMIC IONS

lons tha

L are comprised of more than one atom;

t

ne atoms remain bound together.

See Canvas for the polyatomic ions you need to know
Carbonate 1on: CO3?- Sulfate 1on: SO42-




NAMING COVALENT
COMPOUNDS

PClz - Phosphorous trichloride  Both non-metals

'he naming convention specifies the relative number of
atoms - there may be more than one possible ratio of atoms

PCls - Phosphorous pentachloride
5,Cl - Disulfur dichloride




CU

Al

R0

ETH

B COMPOUIN

ATOM

0.1488 g of H3PO4

78452 g of Al(SO4)3

2 e 1Bl

D AN

i

- FORMULA MASS, NUMBER

FACH




BOLECULAR VS, EMPIRICTESS
FORMULA

 The molecular formula is

the actual number of atoms
of each type in a molecule.

« Water: H,O

s Hlydrogen peroxide: H,O3

e Glucose: C¢H1nO¢

* The empirical formula is the

smallest whole number ratio
of all atomis IR ark e

« Water: H,O

» Hydrogen peroxide: HO

* Glucose: CH,O




BVRIE | nE MOLECULARS
ENIPIRICAL FORMULEAS

O0=C=0

H—C=C—H
H H
\_/
C=C
/A
H H

1
O?OH




DETERMINING THE MOLECULAR FORMULA
FROM THE EMPIRICAL FORMULA

* In order to calculate the molecular formula from the
empirical formula we need more information about the
compound. lypically this will involve the formula mass of the

compound.

* bxample:

» Nlicotine contains 74.029% C, 8.710% Hand | 7.279% N. A
40.57 g mass of nicotine contains 0.2500 mol. What is the
molecular formula?



Use the References to access important values if needed for this question.

A compound is found to contain 31.42 % sulfur , 31.35 % oxygen , and 37.23 % fluorine by mass.
To answer the question, enter the elements in the order presented above.

QUESTION 1:

The empirical formula for this compound is

QUESTION 2:
The molar mass for this compound is 102.1 g/mol.

The molecular formula for this compound is




—_— Furnace

H,0O absorber

CO; absorber

Sample

A 3.270 gram sample of an organic compound containing C, H and O is analyzed by combustion analysis and 4.793 grams
of CO, and 1.962 grams of H,O are produced.

In a separate experiment, the molar mass is found to be 60.05 g/mol. Determine the empirical formula and the molecular
formula of the organic compound.

Enter the elements in the order C, H, O

empirical formula =

molecular formula =




MOLARITY

Molarity is the most common measurement of concentration used
in chemistry.

Molarity is the measure of the number of moles of a solute per liter

solution

Molarity is expressed as mol/L or M.

Molarity can also be expressed with prefixes:

e 2mM=2x10"M: 34 uM=34x10 °M: 7.8 nM = 78x10 M



CONCENTRATION CALCULATIONS

ow many moles of hydrogen chloride
are in 0.0365 L of a 2.00 M HCI solution?

How many grams of HCI are present in that solution?



BONCENTRATED & DIECHSS
SOLUTIONS

« Concentrated solutions
have more solute per unit
volume than dilute
solutions.

« Concentrated solutions
can be made dilute by
adding more solvent.

* Dilute solutions can be
made more concentrated

by adding more solute, or
by removing (selectively)
more solvent.

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Add solvent to
double the volume

Concentrated solution Dilute solution
More solute particles per Fewer solute particles per
unit volume unit volume

© The McGraw-Hill Companies, Inc./Stephen Frisch Photographer.



DILUTIONS CALCULATIONS

« Solutions often need to be diluted to obtain the

desired concentration, from a higher

concentration stock solution.

» (Calculations for dilutions require us to determine

the total number of moles involved in the dilution.

e MV, = # of moles = MV,



QUESTION

Take 25.00 mL of a2 0.0400 M KMnOa4 solution.

Dilute the 25.00 mL solution to 1.000 L with water;

What Is the resulting molarity of the diluted solution?

0.00100 M KMnO4




QUESTION

Which one of the following solutions Is the most dilute?

A: 0.500 M HCI solution

B: 0.50 L of solution containing 0.40 moles of HCI

sl ol solution containing U.40 meles ol



QUESTION

Which one of the following solutions Is the most dilute?

( Az 0.500 M HCI solution)

B: 0.50 L of solution containing 0.40 moles of
el - U.50 [ = 0:60 M =105 @M

&

sl ol solution containing U.40 meles ol

el - U0/5 L = 5.5 M = @ S0HN



QUESTION

—ach of the follow
Which will produce

mole, of dissolved solute?

ANnswers
(A Aluminum chloride)  AICIs:
B Sodium chloride N @i
C Ammonium nitrate  NH4NOs3::
D Sodium sulfate NS @R
= Calclum nitrate Ca(NO3)»:

WORNTOIH Nl )

fil®
MO
MO
AAIS,

MO

ing salts are soluble in water.
the largest number of ions, per

es of
es of
es of
es of
es of

0.0 08 & el

KIS
AS
QS
NS

NS



QUESTION

What Is the total concentration of ions
ina 0.10 Miron(lll) sulfate solution?

Answers
AGOLH0L

B 0.20
C 0.30
D 040
(E 0.50 M)

) —— Jfe 4350
0.10M  2(0.10 M) + 3(0.10 M) = 0.50 M

< IR




OTHER UNITS OF
CONCENTRATION

» Concentrations are used to express the amount of solute In

a solution, this can be done in more ways than just molarity
(mol/L).

» Mass percent (W/w?7%)
* Volume percent (v/v26)
» Mass-volume percent (w/v7%)

» Parts per million (ppm) and parts per billion (ppb)



EXPRESSING CONCENTRATION
IN PERCEN TAGES

* [he expression of concentration as a percentage Is very
similar to how percentage grades are expressed.

* The key Is to use the proper units for each calculation.

mass of component

Mass percent ( w/ W%) mass percentage = . X 100%
- < 7 mass of solution
o _ _volume solute

Volume percent (v/V%) volume percentage = — o = " . =X 100%

mass solqte v 106
mass solution

ppm = ppm

ppm and ppb

mass solute 9
=~ % 10 b
mass solution PP

ppb =



MASS 7% PROBLEM

A throat spray Is 1.40% by mass phenol, CcHsOH, in water. It
the solution has a density of 0.9956 g/ml, calculate the molarity
of the solution.



FEM/PPB PROBEERS

The EPA monitors lead (Pb) In tap water to ensure that it
does not exceed |5 ppb.What is this concentration in ppm!?
At this concentration what mass of lead (in pyg) would be

contained In a typical glass of water (300. mL)? The density of
wateris .00 g/mL.



CONVERSION AMONG
CONCENTRATIONS

A solution consists of 73.9 g of potassium bromide (KBr), 113.1 g water, and has a volume of 137 mL.

Calculate the weight percent of KBr, the molality of KBr, the mole fraction of KBr, and the molarity of KBr in the solution.

weight percent = %

molality = m

mole fraction =

molarity = M

molality (m) = moles of solute

ke solvent




