Link to YouTube Presentation: hitps://voutu. be/kiP\W9-ld0s



https://youtu.be/ktPW9-jld0s




Why do honds form?

Lowers the potential energy between the
charged particles that compose atoms.

Bonds forms when the potential energy of
the bonded atoms is less than the potential
energy of the separate atoms.



Interaction Energy of Two Hydrogen Atoms
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Transfer of electrons - makes charges

Electrostatic bond between a
positive charge and a negative charge

Metal + Nonmetal lonic Bonding ¢ @
Ca?t O%
Polyatomic Ions,

even if nonmetals
NH,", SO,%"




Atoms can’t fully transfer electrons,

so they share them
Nonmetal + Nonmetal

CH,

® Electron from hydrogen
® Electron from carbon



Electrons ““detach” from the atoms

they came from ® 6 6 66 6
Creates a ©0 000
“sea of electrons” ©.0© 6006

that can flow when a charge 1s applied




Cation:

A positive 1on
Mg2+, NH4+

Anion:
A negative ion

Cl,SO,2"




Monatomic Ion:
consists of only one element

Mg?+, Na*

Polyatomic Ion:
consists of 2 or more elements

CN-,SO,2




Group 1: Lose 1l electron to form 1+ ions
H+
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Group 2: Loses 2 electrons to form 2+ ions
Bez+ Mg2+ Ca2+ Sr2+ Ba2+
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I’retlicting lonic charges of Single Atoms
Group 13:

Loses 3
electrons to
H form 3+ ions He
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I’retlicting lonic charges of Single Atoms
Group 14:

Lose 4 electrons or
gain 4 electrons
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N3- Nitride

p3- Phosphide

As? Arsenide

Gains 3
electrons to

Group 15:

(]
. form 3-ions :
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O2- Oxide Group 16-
S2-  Sulfide Gains 2 elect
Se?- Selenide alns <4 elecirons

, to form 2- ions

H He

1 00Ty ) 207
1 1 5 ] 7 ] i 10
Li | Be B | C | N]JO | Ne
o] GLZIEZ 10.E11 120007 | 1 O0ST4R 155500 Q5 BOR40E] 2001757
1 12 13 14 15 1 17 18
Na | Mg Al Si P S Cl | Ar
22ORITTOY 245050 1GSE1EAR] 250855 PRASTITGIN 32066 354527 | AR
14 20 21 12 13 M 15 i a7 8 n in ] a2 kLY id LL W
K | Ca | 5S¢ i V | Cr [Mn| Fe | Co | N |[Cu | Zn | Ga|Ge | As | Se | Br | Kr
WaagL | 0078 4 9sEaof 47867 S0.9415 E1965]1 fsquamodcl S5RAS | SROEZ0O0) SR.65Gd | 63546 HE.30 6T 726l T4d.021a0) TE.BG Teend ELE

5 T o W T R m I 15 1 T T W E q &
Rb | Sr | % Zr | Nb Mo | Te ] Ru | BRh [ Pd [Ag | Cd | In | 5n | Sh | Te
giats | wmaz Jssmosss | oizza [onsoms | e | o | owonor funoosso] ez | wrsien ] nzan | nasis | vame | ceel wre

55 k] 57 ] Ti 4 TS T b ki ] Ta &l 1 82 [ (1] ®E His
Cs |Ba | La | H | Ta ] W Re|Os| Ir | Pt [Au |[Hg | T1 ] Pb | Bi | Po Al | Rn
LAz ansys] 1R7.327 | LE G05E 178.49 Q18094 7a ) (8L R 186207 15035 12217 | 155078 | 196 6aG55] 20 50 AR 072 08 R0 (222

BT T g 164 1055 1% 107 L 1w I Ll 12 114
Fr [Ra | Ac | Rf | Db | 5S¢ | Bh | Hs | Mt

1213 22 [ (2613 (262) |}ﬁ.| [ (255 (26659 i 2y T 1277 (18T}




F!- Group 117:
Cl!-
Br!-

Fluoride
Chloride

Bromide

Gains 1 electron
to form 1-ions
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Predicting lonic Charges of Single Atoms
Group 18:

Stable Noble gases
do not form ions!
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Predicting lonic Charges of Single Atoms
Groups 3 - 12:

Many transition elements
have more than one possible

Iron(II) = Fe?t
Iron(III) = Fe3*

[ ] (]
. oxidation state. :
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Groups 3 - 12: Some transition

elements have only
one possible
oxidation state.

Zinc = Zn?*
Silver = Ag*
Cadmium = Cd?2*
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» Cation first, then anion

> Monatomic cation = name of the element
» Ca?* = calcium ion

> Monatomic anion = root + -ide
»Cl- = chloride
»CaCl, = calcium chloride



With Polyatomic Ions

» Poly atomic ions always keep their
special names, don’t change them!

»K,(PO,)

» Potassium phosphite



Metals with variable charges

»Some metal forms more than one cation
»Use Roman numeral in name
*PbCl,
*Pb?* is cation
*PbCl, = lead(ll) chloride
°FeO
*Fe?* is cation
*FeO = Iron(ll) oxide



To figure out the charge on the metal

» Work backwards
»FeCl,
»Fe’ is cation

»Cl, = 3 atoms with (-1) charge each
= -3 charge

» Fe must be Fe3* to balance out that -3

»Iron (III) Chloride



To figure out the charge on the metal

» Work backwards
»Ni,N,
»Ni’ is cation
»N, = 2 atoms with (-3) charge each
= -6 charge
» 3 Ni atoms must balance out the -6
charge, so each N1 must be
> +2
> Nickel (II) Nitride




Two (or more) nonmetals

All elements keep their
normal names EXCEPT
the last element changes
its ending to -i1de

Use prefixes

NEVER use “mono” for the
first element!

number prefix
of atoms
1 mono
2 di
3 tri
il tetra
5 penta
6 hexa
7 hepta
Q octa
9 nona
10 deca




» Double vowels — when using prefixes we don’t
like some double vowel combos — drop the last
vowel from the prefix portion of the name

» Any double vowel with an I is ok!
»Diiodide = ok
»Pentaiodide = ok

» Monoiodide = ok
» Monooxide = no! 2 monoxide



P,0O, = diphosphorus pentoxide

CO, = carbon dioxide nUMBer  prefi

CO = carbon monoxide of atoms

N,O0 = dinitrogen monoxide ; ;:ﬂnn
3 tri
4 tetra
5 penta
6 hexa
7 hepta
8 octa
9 nona
10 deca




SUPER EASY....
» Name the metal. The end.

»Cu

» Copper



Are the exceptions? Weird rules? YES. ALWAYS.

> Diatomic elements — some elements

come as a palr and not by themselves

HZ! NZ! OZ! Horses Need

Oats For Clear
FZ, C].Z, BIZ, IZ Brown “EyeS”

WNE®




Are the exceptions? Weird rules? YES. ALWAYS.
» Probably lots I can’t think of right now!
That is why we need to practice a lot of

actual examples!



Properties change when bonds form!

> Electrons are in
different
arrangements,

i _.l Sodium (Na)

= Highly reactive explodes in
contact with water.

and properties N Chlorine (Ci)

* poisonous/deadly gas.

relate to the

electrons!
I8 Sodium chloride (NaCl)

« Food preservalive and Flavoring
agent.




YouTuhe Link to Presentation

>


https://youtu.be/ktPW9-jld0s
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