Nomenclature
Objective: determine oxidation states; classify, name and write formulas for various
types of compounds.

L Oxidation States ( )
A. Defined
B. Location
C. Metals
Non-metals
I1. Ions
Single Polyatomic

IL. Using oxidation numbers in compounds.



III. Naming substances (these notes are supplemented with filler paper)



Nomenclature — Ion Chips

Compd Name
Potassium chloride
Potassium oxide
Potassium sulfate
Potassium nitride
Potassium phosphate
Sodium chloride
Sodium oxide
Sodium sulfate
Sodium nitride
Sodium phosphate
Calcium chloride
Calcium oxide
Calcium sulfate
Calcium nitride
Calcium phosphate
Iron (IT) chloride
Iron (IT) oxide
Iron (IT) sulfate
Iron (IT) sulfide
Iron (IT) nitride
Iron (IT) phosphate
Magnesium sulfate

Magnesium chloride

Cmpd type

Cmpd formula

continue on next page



Magnesium oxide
Magnesium phosphate
Aluminum chloride
Aluminum nitride
Aluminum nitrate
Aluminum nitrite
Aluminum phosphate
Aluminum oxide
Aluminum sulfate
Aluminum hydroxide
Calcium hydroxide
Potassium hydroxide

Sodium hydroxide

Ammonia

Ammonium ion




IV. Exercises

1. Assign oxidation states to each element in the following compounds.

KCl Csl H,0 CaF, H,SO, KNO;
NH,CI Na;PO, Be(OH), HCI

2. Name the following ions

a. Na* Cs" Sr*

b. Pb*" (traditional) Cr** (trad)
Pb** (stock) Cr** (stock)
c. N* Cr S*

3. Name the following salts.

LiCl MgO

KF CaS

SrC12 Nazo

Bal, BeBr,

FeC13 FeC12

CrO Cr,04

4. Write formulas for the following salts.

Potassium Chloride Strontium Oxide

Sodium Fluoride Calcium Bromide

Stannic lodide Copper (I) Oxide




5. Name the following bases.

KOH NaOH

Mg(OH), Al(OH);,

6. Write formulas for the following bases.

Cesium hydroxide Strontium hydroxide

7. Name the following binary compounds.

N,O;5 (stock) N,Os (trad)
N,O, (stock) N,O, (trad)
NO, (stock) NO, (trad)
8. Name the following tertiary salts.

NaClO, NH,PO,

KNO, Li,(SO,)

CuSO4 Cu2804

0. Write formulas for the following tertiary salts.

Cesium Chlorite Potassium Permanganate

Cupric Carbonate Ammonium Nitrate

Potassium Chromate Potassium Dichromate




What is the Magic Number??

Determine the Magic Number by writing the
correct formula for each of the following, write
down the number of atoms in each formula and
then add up the total number of atoms.

# of atoms

1. carbon dioxide

2. calcium sulfate

3. ammonium phosphate

4. sodium iodide

5. water

Sum of # of atoms - Magic Number



Mixed lonic/Covalent Compound Naming

For each of the following questions, determine whether the compound is ionic or
covalent and name it appropriately.

1) Na,CO,
2) P,Os

3) NH;

4) FeSO,
5) SiO,

6) GaCl,
7) CoBr,
8) B.H,

9) CO

10) P,

For each of the following questions, determine whether the compound is ionic or
covalent and write the appropriate formula for it.

11)  dinitrogen trioxide

12)  nitrogen

13) methane

14) lithium acetate

15)  phosphorus trifluoride

16) vanadium (V) oxide




17)  aluminum hydroxide

18)  zinc sulfide

19) silicon tetrafluoride

20) silver phosphate
lonic/Covalent Compound Naming Answers

For each of the following questions, determine whether the compound is ionic or
covalent and name it appropriately.

1) Na,CO; sodium carbonate

2) P,0Os diphosphorus pentoxide
3) NH; ammonia

4) FeSO, iron (ll) sulfate

5) SiO, silicon dioxide

6) GaCl, gallium chloride

7) CoBr, cobalt (ll) bromide

8) B,H, diboron tetrahydride

9) CcoO carbon monoxide

10) P, phosphorus

For each of the following questions, determine whether the compound is ionic or
covalent and write the appropriate formula for it.

11)  dinitrogen trioxide N,O,

12)  nitrogen N,

13) methane CH,

14)  lithium acetate LiC,H;0,

15)  phosphorus trifluoride PF,

16) vanadium (V) oxide V,0;



17)  aluminum hydroxide Al(OH);

18)  zinc sulfide ZnS
19) silicon tetrafluoride SiF,
20) silver phosphate Ag;PO,

Balancing Chemical Equations

I. Process — Primarily based on Trial and Error
1. Write the correct formulas

a. Oxidation numbers of each compound must add up to zero (Neutral)
b. Oxidation numbers of each ion must add up to the charge given.

2. Once you have written each formula correctly DO NOT ADD, CHANGE OR

on both sides of the equation.

3. Example

Hs + Cly o HCI

What is the sum of the coefficients in the above equation?

Fe + 02 — FEQO3

What is the sum of the coefficients in the above equation?

FeCl3 + N32C03 g NaCl + Fez(CO3)3

What is the sum of the coefficients in the above equation?
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Nitrogen + hydrogen 0 ammonia (note: you must remember which
elements are diatomics)

Write the correct formulas for each material, balance the entire
equation and identify the type of reaction it represents - synthesis,
decomposition, double or single displacement.( Science Kit)

Type of Reaction
1. calcium + oxygen — calcium oxide
2. calcium oxide — calcium + oxygen
3. potassium + sodium chloride — potassium chloride + sodium
4, potassium + iron (II) chloride — potassium chloride + iron
5. potassium hydroxide + aluminum chloride — potassium chloride + aluminum hydroxide

6. potassium phosphate + calcium sulfate — potassium sulfate + calcium phosphate
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1]
Name: Student ID Number: Period: .
Date:

Unit 2
C.1 Supplement: Keeping Track of Atoms

1. A chemical equation is balanced if there are of each kind
of on both sides of the equation.

2. Accounting for atoms: determine the number of atoms of each kind in each of the following:

a CaCQOy= Ca, C; 0

b. (NH,),S0,= N, H, B} 0
c. 3H;= H

d. 4 Mg{OH), = Mp, Q, H

e, Ba(NO,);= Ba, N, (o]

3. For each equation, list the number of each type of atom shown on the reactant side and the product
side of the arrow. Also indicate whether the overall equation is balanced.

2. 2Ma+2H;0 — 2INaOH+H;

Reactants Products

Na
H

_—
——

Balanced? Yes No

b. ANH;+#6NO — 5SN;+6H;0
Reactants Products

oDz

Balanced? Yes Hu

c. NEC] + F= —t NﬂF + CI;

Ma
o Balanced? Yes _ No___

4. 3MaBr+ H,PO, — 2 HBr + Na;, POy

Na

Br

H_

g —_— Balanced” Yes_ No____
FE
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RWIIB

REGENTS CHEMISTRY NAME
BALANCING CHEMICAL EQUATIONS

WORKSHEET

4 o of Firete oAl Vt"‘u"i%‘*a*ﬁ“, v

G0+ H20 -  Ca(OH)
NaCl + H2504 —  NaHS04+ HCI

Hy + Ch - HCI

Al +  Fe03—>  ARO3 + Fe

Hy + Nz = NH;3

NaOH + COz — NazC03; + H20

NHs NOz — Na + H20

BaCly + NayS04 — NaCl + BaS04

FeS5 + HCl — H.S + FeCls

ZnCly + (NH4)2S — NH4Cl + ZnSI

NHiz + Oy = HNO3 + H20

Mg + HNO3;—  Mg(NOi» + Hz

CaC0Oy —» CaD + COy

FepOs + CO—= Fe + CO

Pb(CzH302)2 + HS — PbS + CH3COOH

Ca3(POy)z + H;504 — CaS0y +

FeCly +
CaD +
CaCOy +
NaHCOs +
Ca(OH)2 +
NH3 —
NCl; =
NO; +
CuS +

Fe5; +

HiPO4
NayC0O3; —  NaCl + Fea2(COa)s

P05 — Ca3(PO4)2

HCl = CaCla + H20 + COy
H;504 = Na;S04 + H20 + cOy
HiPO4 — Caz(POg)2 + HyO

Nz + Ha

N2 + Cly

H;0 — HNOj3 + NO

0 Cuz0 + SO2

02— Fe203 + 502
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ait 2

T Veriogd:

¢1 Supplement; Keeping Track of Atom
5

of

ko4 chemical equation jg balanceq ;
if there
are

— ————— onbothsidesof frro——

2 Accounting for atoms: determine the number f
Of atoms

a. CaCO;=__ Ca, C
b. (NH)SO,= N, i
c. 3H;= H T ot
d. 4 Mg(OH), = _

e. Ba(NQ,),= B

3. F_or cach equation, list the number
side of the arrow, Also indicat

a. IMa+2H,0 — 2 NaOH + H,

Reactants =~ Products

b. w__H3‘+ ,',5_}{0 — S5N;+6H,0
Reactants Froducts

o N _lo
= H___ 12
\ Lo __ q,

c. NaCl+F, = Ha¥ + Clo

Ma _ | —
2 F__1 —

d. 3NaBr+H,FOs — 2 HBr + Ma, POy

3 Na ___3_————

equation. of cach kind

of each kind in each of the following:

of each £ )
& whether theTm:ualmn shown on the reactant side and the product

cquation is balanced.

Balanced? Yes __"',{ﬁ No____

Balanced? YEQ/L Mo

Balanced? Yes ND._"'::'

Balanced? Yes NUL/
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a4

e NoH, +N;0, = 3N; + 4 H,0 Balanced? Yes No V

v

£ 4Ag+4H,S+0, =2 AgS +4H0 Balanced? Yes Mo *_

Balanced? Yes \/, No

g 2Bi+3F,—2BiFs

. Al + Ni(NOy); — AI(NOy)s + Ni Balanced? Yes ___ No

Balanced? Yes _:/__Nu____

iijaBm+4BF;—'ZBaH¢+3 NaBF4

Nu/

gE————

Balanced? Yes

45N1+02+12c01+10}110

. 4 C;Hs(NO3)s

o e . 7CaSO .
. CaioF(POg ¥ THSO:™ ¢Hy Qg(ﬂ:i04y CaS0s _ 1 nced? Yes /_No_
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- RWIIB
REGENTS CHEMISTRY NAME -+ "=

WORKSHEET BALANCING CHEMICAL EQUATIONS

@D &"’+ 0% ca(OHg atraadsy Yalko wasd
2. NeOl & HySOs = NaHSOs+ HCL M\a
3. B + O - 2HO
C4QA  +  Fe03 ARGy + 2F
5'31‘!2 + ‘N1 zﬂﬂg .
6.LNOH + €CO; - NayCO; + O

@ wz"* N? + :Hzo B o ’ |
Si +  NaSOz— @WNaCl + ass v M " ;
O — ﬁ— :g‘cctFF-Juf.mb

10.  ZaCh; + (N'}hhS—»mm+
II. NHy + 20— HNO:3 4 tngo ' S ;
12. Mg + &HNO;»  Mg(NOs) + Ha. '

-

14. Fe03 + 3(:0—:" aﬁea-acq o
15. PWCzH;On + HaS — PbS + & CHyCOOH
16.  Cay(POn 432504 — J CasO4 + R HyPOs
17. ZFeCly + I NagCO, »@NaCl + . Fey(COp)
msc-o + P05 - .Ca3{904]2 "
“19. cwo3+ QHA-  CaCh+  HO+ €O
20. & MHOO3 + H2SOs— NaSOs + & H0 + &CO,
21.3 caomy; + QHPO > Cas®Osz +  @HO
22. & NH; - Nz + 3u;
BAN > N+ Jay
24.FNO, + * [H0- 2HNO3 +  NO
25. QCuss + I &0+ 250
26. *&Sz + loz-—-r a_Fczoz + ‘ 302

iF{ £20, ‘)lFLZO_:;

®
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