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Formation of ions

December 20, 2018

Bohr Diagram Questions
1. The sentences below contain errors or are incomplete. Write complete, correct versions.
a) Negative particles called neutrons circle the nucleus of the atom,
b) An atom with more electrons than protons will be a positive ion.
) A molecular compound is held together with ionic bonds
d) The chloride ion is an example of a positive ion.

2. What part of the atom is involved in making chemical bonds?

3. For the metallic elements sodium, magnesium, and aluminum, answer the following
questions:

a) Draw a Bohr diagram for each element. How many electrons are in their outer orbits?
b) Do these metallic elements tend to gain or lose electrons? Give reasons for your answer.
) What is the charge on cach of the metal ions? (Include the ion symbol.)

4. For the nonmetallic clements nitrogen, oxygen, and fluorine, answer the following
questions:

a) Draw a Bohr diagram for each element. How many electrons are in their outer orbits?

b) Do these nonmetallic elements tend to gain o lose electrons? Give reasons for your answer.
) What is the charge on each of the nonmetal ions? (Include the ion symbol.)

5. Ifan on is stable, what do you know about the arrangement of electrons in the outer rbit of
the ion?

6. Predict the names and charges of the ions that cesium, barium, and bromine might form.

7. Describe, using an example, how a metal atom can form an ionic compound with a nonmetal
tom.

8. Sodium and fluorine react to form an fonic compound.
) Which element i the metal and which is the nonmetal?

b) Draw Bohr diagrams of beryllium and fluorine;

©) How many clctons must s clement i o loseto orm bl ons?
d) Draw sketches to show hoj mpound forms by transfer of electrons.
o) State the fonic charge on each ion.

) What s the overall charge on the compound?

) What s the chemical formula of the compound?

9. Repeat question 8 for the compound formed by beryllium and fluorine.

(P, D) 10. The Bohr diagram below could represent the electron arrangement of a noble gas or
a stable ion. Identify the chemical symbol and ionic charge if the nucleus of the atom contained
each of the following numbers of protons:

a) 16 protons
b) I8 protons
©) 19 protons

ot/

Bohr Diagram Questions

Chemical Compounds

‘We will learn about two types of compounds:
Tonic — Electrons are transferred betweer m

Molecular — Electrons are shared betwee ese are also called covalent)
covalent

Let's try some examples.

Compound  |Molecular or ionic

FeO, ionic

KF P ionic

CO, molecular (Both nonmetals) ‘What kind of atoms are these?
NaCl ionic

H,O V molecular (Both nonmetals) ~ What kind of atoms are these?

Types of Compounds

A chemical formula is a combination of symbols that represent a particular compound.
It shows us

- what elements are in the compou

)
) . o
- the number of each atom present 8-’1 3} SM%SC/ ¥ lp—(- MNQA DS {

Compound # Element # Element Wha't's thehon namet}
FeO, 1 iron 2 oxygen ox J ¢

KF 1 potassium 1 fluorine fluoride

CO, 1 carbon 2 oxygen

NaCl 1 sodium 1 chlorine chloride

H,O 2 hydrogen 1 oxygen

How do ionic compounds form?
- formed by a metal ion and a nonmetal ion Resultir:‘gLino;ic com., r:ur;d?
- the metal atom loses electrons to form a positive ion (called a cation) Can you name it?
- the nonmetal gains electrons to become a negative ion (called an anion)

- the opposite charges cause the two ions to be attracted to each other

- this attraction is called an ionic bond

- the result is an electrically neutral compound ( Ch(A\'&eg canc J

Electron is given away o

__- -@-
Aform with Needs an aleclon
spare elechon to become stable

Li F
1+ 1-
LiF

lithium fluoride

Formation of compounds

Chemical Formula

Remember
- electrons are negative

Z N
ff‘\.H (@) -

N\

Let's look at some examples.

How many valence How many valence _if you lose - if you get
clectrons? electrons? 7 cloctrons what  electrons what
would happento  Would happen to
you? you?
How do we make them both happy? you get positive  you get negative
sodium chloride
NaCl

ou write the formula?

Let's do another one
Can you wine e 1ormua:

How many \alence ‘What do you notice about the # of
electrons? valence electrons for each element?

calcium fluoride

How many valence
electrons?

How many valence
clectrons? 2

How do we make them all happy?
CaF,

lonic Bonding
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[Wittmg the Tormula for Tonic Compounds

1. Temporarily write the ionic charge above each symbol
2. Crisscross the jonic charges, using them as subscripts for the opposite ions.
3. Reduce the subseripts to the lowest numbers possible.

Lets ey some cxampes Things to Remember!

‘What compound is formed from sodium and bromine?

Tonic charge
Symbol 1

Formala How do you feel sbout those ones?

‘What compound is formed from calcium and iodine?

—
=" & Bal Cl,

What compound is formed from aluminum and sulfur?

Tonic charge

Symbol

Formula

‘What compound is formed from nickel and oxygen?

Tonic charge

Symbol
Formula

How do you feelabout those twos?

‘What compound is formed from tin and oxygen?

Tonic charge

Symbol

Formula

How do you feel about the o and four?

Formula Writing Things to Remember

Practice!
Elements Formula |Name

How do we name these compounds? -
potassium and oxygen e e

Write the name of the metal followed by the name of the nonmetal sodium and sulfur e e

ending in “ide” aluminum and iodine e e
silver and sulfur e e

Nacl Sodium Chloride (P, D) |calcium and nitrogen e e

Me——

Give the name and chemical formula for each of the following:

a) lithium and fluorine

r—1_ .
CaF; calcium fluoride

b) sodium and iodine
WS sium oxide d) aluminum and nitrogen
¢) calcium and bromine
¢) sodium and nitrogen

f) beryllium and fluorine

g) magnesium and oxygen

(P.D) h) gallium and sulfur

Binary lonic Compounds Practice

If you’re sitting on the left, answer the odd-numbered questions. If you’re sitting on the right,
answer the even-numbered questions.

For each of the following, provide the name or the chemical formula.
Binary Ionic Compounds Questions . .
Gold Platinum and Diamond
1. a) In an ionic compound, what do you know about the sum of the charges on the positive . . . .
ions compared to the sum of the charges on the negative ions? 1. sodium chloride 1. sodium oxide
b) Calculate the sum of the ionic charges in the compound BaCl,. Show your calculation.
) ¢ » - Showy 2. BaO 2,810
2. Dr_aw a Bohr dlagm_m to shoW the electron transfer that occurs when magnesium and 3. MgCl, 3. AgCl
fluorine form magnesium fluoride.
4. calcium iodide 4. zinc oxide
3. Write the names for the following compounds: . .
a) KCl 5. magnesium sulfide 5. aluminum sulfide
b) Na;P
¢) CaF; 6. Nal 6. BaCl,
4. In mining, some minerals are referred to as ferrous. What metallic element is present in 7.MgO 7. AgO
these compounds? (Hint: Look at the letters that begin the word.) 8. aluminum bromide 8. lithium oxide
P, D)5. Calculate the sum of the ionic charges in the compound ALO;. Show your calculation. 9. potassium sulfide 9. calcium sulfide
10. potassium oxide 10. calcium phosphide

Binary lonic Compounds Questions Quiz - Binary
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Try this one: *.D)
Write the formula for the compound formed by iron and iodine. Polyvalent Ionic Compounds Practice (¢,D)
— More practice.
— 1. Write the formula for each of the following compounds:
r(I) bromi
aming compounds of polyvalent metals a) coppe ( ) bromide
[Some metals can form more than one kind of ion - they are called polyvalent metals. .
et e o o el ! pranmm b) copper(I) bromide
- add a Roman numeral in parentheses after it to indicate its ionic charge
- use the "ide" ending for the nonmetal .
¢) iron(II) sulfide
36 = lonic charge Number Kom?{ll
Fe Symbol Fely e . .
dron () | e ! < 2. Write the name for each of the following compounds:
2+ 8 = a) SnCl, : B
iron (Il o <
4 .
> ; g b) SnCl,
I
fodide Remember: Roman numerals ONLY show the charge, not the C) PbBr,
number of ions.
3. Write the formula and name of the compound formed by each of the
ez, PBO, O 2x = following combinations of ions.
Pb 1x ;i What's the "2 a) Fe3* and O
Namett b) Mn2* and F- -
Trythisone:  FesNa Fe 3x = -
7= ¢) Cu" and S*
Name it N 2x =
Polyvalent lonic Compounds Practice
(®.D) . (P,D)
If you’re sitting on the left, answer the odd-numbered questions. If you’re sitting on the right, Polyatomic ion: atoms that tend to stay together and carry an
answer the even-numbered questions. overall ionic charge (e.g., Nitrate ion: NO3").
For each of the following, provide the name or the chemical formula.
1. nickel(IT) bromide i
; (I 7. TiS, acetate CH,COQ™ |__TABLE OF POLYATOMIC IONS | oxalate C,0.-
2. Ti,S3 8. iron(III) sulfide arsenate  AsOg- dihydrogen phosphate H,PO,~ | perchlorate  ClQ4~
3. tin(IT) chloride 9. Pbl, arsenite  AsO5™ hydrogen carbonate HCO;™ | periodate 104
4 nickel bromid K i benzoate CsHsCOO™ | hydrogen oxalate HC:047 | permanganate MnO,~
- nickel(ILI) bromide 10. tin(IV) oxide borate BO:*™ hydrogen sulfate HSO4™ | peroxide 0,
5. CoN 11. lead(IV) flouride bromate  BrO;~ hydrogen sulfide HS™ phosphate PO
r i HSO;" i+
6. CoBr 12. SbN carbonate COs; } hydroggn sulfite O3 pyrophosphate P1027
chlorate  ClO; hydroxide OH sulfate SOy
chloride  CI’ hypochlorite Clo0™ sulfite S0
chlorite ClO;~ iodate 103~ thiocyanate  SCN-
chromate CrOg monohydrogen phosphate HPO.™ |  thiosulfate $:0:
cyanate CNO~ nitrate NO;~ POSITIVE POLYATOMIC IONS
cyanide CN- nitrite NO:2~ ammonium NH,"
dichromate Cr 07 orthosilicate Si0s- hydronium H:0"
Quiz - Polyvalent Polyatomic lonic Compounds
Naming Compounds of Polyatomic lons ®.D) ] ] (P, D)
fons thatcontan more than one atom re alled polyatomi fos. 1. Write the formulas for the following compounds:
e eyl e et s i, () sodium phosphate
- write the name of the metal first, then the polyatomic ion
Tosic harge (b) calcium sulfate
sl Na SO,
:\om\uh How do you feel about the 2 and 47 [C) potassium chlorate
i charge _ (d) aluminum hydroxide
smwl  Ba NO How do we cisecross witha poyatomic? *
Formin
e (e) beryllium nitrate
(f) magnesium hydrogen carbonate
Try these:
a) Fe(NO), (g) nickel(II) carbonate
b) PH(SO9):
) KsCOs 2. Write the names for the following compounds:
d) potassium hydroxide a) K;COs
K OH
b) Na;S0,
¢) ]ead(IV)icarbona(e ¢) AI(HCO3),
Pb CO;
How do you el about the 2 and 47 d) AgNO;

Polyatomic lonic Compounds Practice
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— - — o o T toms
If youre sitting on the left, answer the odd-numbered questions. If youre sitting on the right, et
answer the even-numbered questions.

resntin e e

For each of the following, provide the name or the chemical formula.

2 water forthis
observation.

1. barium perchlorate

process of water puriication

. [EO—————

2. potassium permanganate o

3. Cu(NO), s (1o (o) e (€1, e (NG . or sl (50, ’
o

4. magnesium phosphate vt p i o
s ;

) s
5. aluminum borate o
6. Ba(CIO4) e o KVRIS ke b e e ot e e of o o (1 sl s
. Ba(ClO.), ! !

7.iron(ll) nitrate The s e shown i T2

8. mercury(ll) carbonate

oo Jremsen =0
N - SIS v—— r—
9. zinc nitrate L} [Clnd o [ e
T [V e
10. ZnCO; O iron 1) ion[Potassium thiocyanate[ked color
Bonus (odd): ammonium citrate ?/‘) 0 Table 2 sl ot wate by A
/ Fres g e fmed_[SolaionColorcange
Bonus (even): hydronium tripolyphosphate e e
Pt e
T—— =

4.4) Explin what i meant by a positve (et for an ion.
) Describe o types of changes that demonstrate  postive test

s "
amlyses?

6. Describe hov tis type of
fon and one that contains les of the on.

b.0)

7,160 whatare
e names and formulas ofthe possible products?

. D)8 Wrie chemical formulas for the following substances:
) siler itate
) basium chioride

© sodium sulfate

) ion I it

Quiz - Polyatomic Testing for lons

Molecular Compounds
- most common compounds do not contain ions

- they contain neutral groups of atoms called molecules.

- a molecule (or molecular compound is made of nonmetals that are sharing electrons

- the shared electrons form a covalent bond (these compounds can also be called covalent)

g R0

B

g

T | e
Sc| Ti| V|[Cr|Mn|Fe
How many electrons does H want overall? 2 < L [ -
How many electrons docs O wa Zr INb|Mo| Tc |Ru
How many electrons does H need? 1 more ow many clectrons does O want 8 £8uE R L S ST
overall? 55 56 5770 il 72 73 74 75 76
How many electrons does O need? 2 Cs|Ba| * [Lu|Hf | Ta| W |Re|Os

| el el e | | e i

Fr |Ra|**| Lr | Rf | Db | Sg | Bh | Hs | Mt |Uun|Uuu(Uub|

iz | o wn | oo | po | ot | o | gen | pn [ | om | om
Look at these examples...

I o B e e e
@@ La|Ce| Pr|Nd|Pm|Sm|Eu|Gd Dy Tm|Yb
[ T -l e i Bl e el el b e A il e

Ac|Th u

Pa Np | Pu|Am|Cm cf Md| No

o | zoos | pwme | owon | oon | o |Tper | o P oo | g
How many electrons does each need? | more

How can they be happy?
Y be happy How many electrons does each need? 2 mor|

Chemical formula? ~ H, How can they be happy? C O C,

Chemical formula? O

%atomic Molecules are elements that exist naturally as molecules made
of two atoms.

Geez! How can I remember those?
-H, No, Oy, s, Cly, Bry, I Start at 7, make a 7, and don’t forget the hat!

Molecular Compounds Diatomics

The combining capacity (or valency) is the number of covalent bonds that a nonmetal

needs to form a stable molecule.
Prefixes indicate the number of atoms present.
If there is only one atom of the first element listed, the prefix MONO is not needed.
—
@ Number |Prefix Let's try some examples.
2 L - . Y
[Element |Combining capacity 1 mon(o) N,O; 2N= dl_ dinitrogen trioxide \\(_y
3 2 2 - 30=tri — <L
2 di .
C 4 K
How can you know the combining capacity of an element? F 1 3 4 tri
- it's the number of groups away from a noble gas. @ . . L.
s * cl 1 4 tetra Sio, 1 Si=mono silicon dioxide
5 (2 penta 20=di - no mono for the first element
2 2
e.g., What compound is formed from carbon and ° £a 6 hexa
y @ .
hydrogen? 7 hepta co 1 C = mono carbon monoxide
Step 1: Write the left-most element first then the right 3 7 octa 10=mono  -nomono for the first element
2 .
C H 9 nona - oxygen starts with "o0" so mon
10 W deca instead of mono
Step 2: Write the combining capacities above the element symbols
4 1
C H
Step 3: Crisscross the combining capacities to get subscripts
CiH,
Step 4: Remove any "1" subscripts - they're not needed
CH,4

Molecular Formula Naming Molecules
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Molecular Compounds Questions

1. How can you tell the difference between ionic compounds and molecular compounds?

2. a) What kinds of atoms form molecular compounds?
b) How do the atoms in molecular compounds form stable electron configurations?
¢) What type of bond holds atoms together in molecules?

3. What is the relationship between combining capacity of an atom and the number of
electrons it needs to share to be like the nearest noble gas?

4. a) How many valence electrons are there in a fluorine atom?
b) How many electrons does a fluorine atom need to share to become stable?
¢) Draw a sketch to show how two fluorine atoms could form a stable molecule.

5. Name the following compounds:
a) CBry

b) NI;

¢) OF,

d) SiCl,

6. Write chemical formulas for and name the molecular compounds forms by the following
pairs of elements:

a) silicon and oxygen

b) nitrogen and hydrogen

¢) phosphorus and chlorine

d) sulfur and bromine

e) oxygen and fluorine

f) carbon and chlorine

7. Why can’t two metal atoms form a covalent bond?

Questions - Molecular

If you’re sitting on the left, answer the odd-numbered questions. If you’re sitting on the right,
answer the even-numbered questions.

For each of the following, provide the name or the chemical formula.

G) 1. sulfur dioxide (P,D) 1. barium oxide

)

. barium selenide . calcium chloride

If you're sitting on the left, answer the odd-numbered questions. If you’re sitting on the right,
answer the even-numbered questions.

For each of the following, provide the name or the chemical formula.
1. iodine

2.80;

3. silicon monocarbide

4. dinitrogen pentaoxide

5. diphosphorus pentasulfide
6.NO

7. dihydrogen monoxide

8. P,Og

9.N,03

10. oxygen dibromide

11. CF4

12. sulfur hexafluoride

13. silicon tetrahydride

14. F,

. CCly
. AIN
. lithium nitride

2

3

4

5.

6. disulfur hexafluoride
7.CaS

8. N0

9. silver sulfide

1

0. potassium nitride

magnesium hydroxide
silver sulfate
copper(I) carbonate
titanium(IV) oxide
NF;

CcCly

9. dinitrogen trioxide

© N o s w

10. tetranitrogen hexasulfide
11. FeCls

12. Fe;03

13. CaCO;

14. KNO;

Bonus (left): Cry(COs);
Bonus (right): Fe(NOs),

Quiz All Sorts

Quiz
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