
While you are waiting:

1) Go to LearningCatalytics.com to prepare for today’s clicker questions. Login with 
your MasteringChemistry login.     Session ID = _________________

2) Let us know in the chat… what is your favorite childhood memory?  Mine is the 
huge summer picnics we’d have at my grandparent’s house with tons of food and 
all my cousins.

Welcome to Jeff’s CHEM 4 lecture!
We’ll be starting in just a bit…
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http://www.learningcatalytics.com/


Are up keeping up with CHEM 4?

✓CHEM 4 Website: tinyurl.com/SacStateChem4
✓Check Aug/Sept calendar for PowerPoint slides, readings, and homework.

✓Help:
✓Jeff’s office hours: MWF 9 – 9:30 am and 11 – 11:30 am; and by appointment
✓PAL office hours: link is on our CHEM 4 website
✓Can email me questions: Show question and email picture of work

✓Homework:
✓Ideally, do it after every lecture so you are prepared for next class.
✓If you occasionally do your homework late, you will get credit for it.

✓Clickers:
✓Automatic 2 pts for each time you vote (right or wrong).
✓Don’t vote in a class you aren’t registered in!!!!!
✓If you are here, but unable to vote, message me in Zoom chat.

✓Optional: 
✓Peer Assisted Learning (PAL) – MW 12 noon is full.
✓Commit to Study (C2S) – Allows you to drop lowest exam.  2

https://www.csus.edu/indiv/p/paradisj/chm4/chm4.htm


Changes to CHEM 4

Security for Zoom lectures:

✓Requires a password.

✓All student microphones are muted (can’t unmute yourself).  We’ll use 
chat for asking/answering questions.

✓Your User ID should be your full name and should match my roster.  I 
will remove other students from the session.

✓To change your User ID, log into https://csus.zoom.us/

✓Click “profile” and “edit”
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https://csus.zoom.us/
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Review clicker question (Coves material from last lecture)
Go to LearningCatalytics.com and login with your MasteringChemistry (Session ID =                ).

1) A 24.3 g sample of pure water is found to contain 21.6 g of oxygen.  What mass of 
hydrogen can be isolated from a 95.0 g sample of pure water?
A) 2.7 g C)   84.4 g E)    855 g
B) 13.8 g D)   107 g F)   10.6 g
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g of H g of O g total
Sample #1 21.6 g 24.3 g
Sample #2 X 95.0 g

Answer:

X = 10.6 g H in sample #2

* g of H in Sample #1 = 
24.3 g – 21.6 g = 2.7 g

2.7 g *

http://www.learningcatalytics.com/


Chemistry in the News 
[Note: you won’t be tested on this]
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Life on Venus? Astronomers See a Signal in Its Clouds
By Shannon Stirone, Kenneth Chang and Dennis Overbye
The New York Times, Published Sept. 14, 2020

• An international team of astronomers, led by Professor Jane Greaves of Cardiff University, 
announced the discovery of a rare molecule—phosphine—in the clouds of Venus. 
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• While phosphine had previously been detected in the atmospheres of Jupiter and Saturn, 
their immense heat and pressures can jam the phosphorus and hydrogen atoms together 
so life isn’t necessary to form phosphine.

• On smaller, rocky planets like Earth and Venus there is not enough energy to produce 
copious amounts of phosphine in the same way. There is one thing, however, that appears 
to be very good at producing it: anaerobic life, or microbial organisms that don’t require or 
use oxygen.

https://www.nytimes.com/2020/09/14/science/venus-life-clouds.html


CHEM 4 lecture

Wednesday – September 16, 2020

Sec 5.4, 4.7, 5.5

Ionic Compounds



Reading clicker question (covers material from today’s assigned reading)
Go to LearningCatalytics.com and login with your MasteringChemistry (Session ID =                ).

2) Which of the following statements is false? 

A) Gaining electrons results in the formation of a positively charged ion.

B) Molecular compounds are formed from two or more non-metals.

C) Positively charged ions are called cations.

D) Ionic compounds typically contain both metals and non-metals.

E) Negatively charged ions are called anions.

F) Ionic compounds contain positive and negative ions in a ratio that cancels 
out their charges.

7

http://www.learningcatalytics.com/


Elements and compounds can be further categorized…
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Background: Classifying matter



Ionic compounds: Molecular compounds:

Background: Compare/contrast ionic and molecular compounds
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Composition:
• Contains both cations (typically 

metals) and anions (typically 
nonmetals)

• NH4
+ can take the place of a metal

• Contains only nonmetals
• H and the metalloids are 

considered as nonmetals

Examples: • NaCl, CaBr2, Fe(NO3)3, Al2(SO4)3

• NH4OH
• CO2, NH3, H2O
• C8H18 (octane), C6H12O6 (glucose)
• SiH4

Typical
properties:

• high melting/boiling points 
(usually solid)

• conduct electricity when dissolved 
in water

• hard; brittle

• lower melting/boiling points (can 
be solid, liquid, or gas)

• Usually not soluble in water and 
usually don’t conduct electricity if 
they do dissolve

• flammable if contain C, H.

A.K.A. • “salts” • “covalent compounds”



Progress clicker question (covers material we are learning now)
Go to LearningCatalytics.com and login with your MasteringChemistry (Session ID =                ).

3) Which of the following chlorine containing compounds are ionic?  Feel free to 
look at your periodic table.  

CuCl2,  AlCl3,  HCl,  CCl4,  NH4Cl,  CaCl2,  PCl5

A)   CuCl2, AlCl3, PCl5 D)   CuCl2, AlCl3, HCl, CaCl2

B)   HCl, CCl4, NH4Cl, PCl5 E)   CuCl2, AlCl3, NH4Cl, CaCl2
C)   CuCl2, AlCl3, CaCl2 F)   CuCl2, AlCl3
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Remember: Even though NH4Cl doesn’t have any 
metal atoms, the presence of the NH4

+ ion means it is 
categorized as an ionic compound.

http://www.learningcatalytics.com/


Ionic compounds: Molecular compounds:

Background: Compare/contrast ionic and molecular compounds
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Reason why 
they form:

• Atoms want same # of electrons as 
nearest noble gas

• Atoms want same # of electrons as 
nearest noble gas

Mechanism 
of formation:

• One or more electrons are 
transferred from the metal to the 
nonmetal

• Results in cations (+ ions) and 
anions (– ions) held together by 
electrostatic attraction

• Shares electrons between the 
nonmetals  

• Results in neutral molecules



Background: Atoms prefer to have the same # of e- as the nearest noble gas…
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Noble 
gases

Note: Sometimes the nearest noble gas is 
found by going backwards on the periodic 
table to a lower atomic number.
For example: the nearest noble gas to Li is 
He, so Li wants to get 2 e- like He

The nearest noble gas to F is Ne, 
so F wants to get 10 e- like Ne



Background: Typical charges when elements become ions
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Sc3+ Zn2+

Ag+



Background: Formation of ionic compounds
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Metals typically lose e-
to form cations

Non-metals typically 
gain e- to form anions

For example: Na loses 
1e- to end up with 

10e- (like its nearest 
noble gas, Ne)

The “+” cations and “-” anions 
are attracted to each other and 
form the ionic compound NaCl

NaCl formula unit

Note: the # of p+ 
doesn’t change

For example: Cl gains 
1e- to end up with 

18e- (like its nearest 
noble gas, Ar)



Progress clicker question (covers material we are learning now)
Go to LearningCatalytics.com and login with your MasteringChemistry (Session ID =                ).

4) Which of the following statements is false?  Feel free to use a periodic table.
A) An atom of selenium typically gains 2 electrons when it becomes an ion. 
B) The typical ion of magnesium contains 12 p+ and 10 e-.  
C) The potassium ion has 1 more electron than a neutral atom of potassium.  
D) During chemical reactions, metals tend to lose e- to form cations.
E) Aluminum’s nearest noble gas is neon. 
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Sc3+ Zn2+

Ag+

http://www.learningcatalytics.com/


• Na+ contributes to osmotic pressure; involved in 
generation of nerve impulses.

• K+ helps establish resting membrane potential in 
neurons and muscle fibers.

• Cl- contributes to the osmotic pressure gradient and 
plays an important role in maintaining proper hydration.

• Ca2+ necessary for muscle contraction, enzyme activity, 
and blood coagulation.

• HCO3
- (bicarbonate ion) acts as a buffer to regulate the 

body’s pH.

• PO4
3- (phosphate ion) found in bones and teeth as well 

as in phospholipids, such as those that make up the cell 
membrane, and in ATP, nucleotides, and buffers.

• Electrolytes are essential minerals that provide ions used in metabolic processes.

• Important electrolytes include:       [Note: you won’t be tested on these]

Application: Electrolytes
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• Na and Cl are perfect pair for forming a compound: Na wants to lose 1e- and Cl 
wants to gain 1e-, so the transfer of 1e- results in 1+ and 1– ions. 

• What about when Mg and F form a compound?  Mg wants to lose 2e-, but F only 
wants to gain 1e-. 

Background: Formulas for ionic compounds
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The Mg2+ and F- ions combine in a 1:2 ratio, so MgF2.

Magnesium 
ion (Mg2+)

Fluorine 
ions (F-)

Fluorine 
atoms (F)

Magnesium 
atom (Mg)



• Resulting pattern : 

• Ions need to combine in a ratio that cancels their charges. 

• The same number of e- have to be gained as are lost

• What happens if Al and O react?  

• Al wants to lose 3e- to be Al3+

• O wants to gain 2e- to be O2-

• So, 2 x Al pairs up with 3 x O atoms.  

• This 2:3 ratio means the formula is Al2O3.

• Polyatomic ions (see class handout and next slide)

• Sr2+ and OH- → charges cancel in a 1:2 ratio → Sr(OH)2

• Sr2+ and PO4
3- → charges cancel in a 3:2 ratio → Sr3(PO4)2

Background: Formulas for ionic compounds
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Background: Important polyatomic ions 
[Note: you’ll be able to use this handout on the exams]
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Progress clicker question (covers material we are learning now)
Go to LearningCatalytics.com and login with your MasteringChemistry (Session ID =                ).

5) Which of the following is the likely formula for the compound that forms when 
strontium reacts with fluorine?

A) SrF3 D)  SrF2

B) Sr2F               E)  Sr3F 

C) SrF
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Answer:  

• Based on their positions on the periodic table, we expect Sr to have a +2 charge 
and F to have a -1 charge.

• So, 2 of the F- ions are needed to cancel out the Sr2+ charge.

http://www.learningcatalytics.com/

