Polyatomic ion quiz
Name Formula (with charge)

Ammonium NH,"
Nitrate NOs;
Hydroxide OH
Bicarbonate HCOs
Permanganate MnQO,

Acetate CoH30;
Sulfate SO~
Carbonate CQ32'
Phosphate PO,>
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NAMING IONIC COMPOUNDS I

Tonic compounds are named by the following simple rule:
Name the cation; then name the anion.

For example NaCl is named sodium chloride. "NaCl" is the formula for the
compound; "sodium chloride” is the name of the compound.

Notes: '
1. Cations are positive ions. The sodinm ion is Na*,
2. Anions are negatwe ions. The chloride ion is CI”,
3. The positive ion is named before the n%atwe ion.
4. Metals form cations, é.g., K*, Mg?", A™,
5. Nonmetals form anions, e.g., I”, 07, N>,
6. A metal jon i named-simply with the name of the metal. Ag isa silver ion.
7. A nonmetal ioh ends with "ide”. Br is a bromide ion. S* is a sulfide ion.
8. Subscripts in the formula do not appear in the name. CaCl, is named

calcinm chloride. AL,O, is named aluminum oxide.

L

You 'should be able to name the following:

a. Nal ' ‘ . | __h Na,O o ] 0. Bel,
bKBr i LiN p. ZaBr,
¢. MgF, - J- ZnS . q. CaF, |
d. CaO [ k. AIN | r. Ag,0

e¢. BaS i 1 AgCl | s. BaO

f. Cal, | m. KF  tNapP

g. AlCL ) n. Alzsg ‘

Answers are on the other side,
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WRITING IONIC FORMULAS I

Formiilas Tor ionic compounds are written by these rufes:

Ruie1 Write the forntula (symbol) for the cation (without the charge) followed by a subscript;
write thg formula (symbol) for the anion (mdﬁout the charge) followed by a subscript.

Rule2 Subscripts are chosen so that the charges in a compound add to zero.

Notes:
1. The charges on the ions must be known before the formula can be written.
The ionic charges are as follows:
Group IA metals always form +1 ions: Li* Na K, etc.
Group IIA metals always form +2 ions: Be , Mg2+ Ce**, Ba®, etc.
Aluminum (in IIIAY always forms a +3 i ion: AP, :
Zinc (in [IB) always forms a +2 ion: Zn®,
Silver (in IB). alway?forms a+1ion: Ag'.
Group VIIAa.lways form -1 jons: F~, CI, Br, T,
Group VIA always form -2 ions: 02' SI'
Group VA always form 3 jons: N, P¥,

2. The subscript after the jonic formula indicates the number of those ions in the compound,
3. A subscript of one (1) is not written.
4, The cation charge times its subscript plus the anion charge times its subscript must equal zero.

| _ua—UsuangpthasubseﬂpMm -be-determined- bymakmgthe‘charge"on'm‘thﬂubsW

tion (feave off e Tiiiitis Sigh) and making the charge on the cation the subscnpt on the anion.
6. Subscripts should be reduced to the lowest integer numbers.

To.write the formula for magnesium fluoride, ' ;
Determine the charges;, magnesium ion is Mg?* and the fluoride jon is F™.
Try subscripts 1 (the [charge] of the anion) and 2 (the charge of the cation)
The formula is: MgFy/
The sum of the charges equals zero: 1x(+2) +2x(~1) =0

You should be able to wnte formulas for the following:
o. beéryllium iodide

a. sodium iodide h. sodium oxide

b. potassium bromide i. lithium nitride p. zinc bromide
¢. magnesium fluoride j. zinc sulfide q. calcium fluoride
d. calcium oxide k. aluminum nitride 1. silver oxide

¢. barium sulfide

f. caleium iodide

g aluminum chloride

¥ (UNQNR IS
YO YL

FAN

1. silver chloride
m. potassium fluoride
n. aluminum sulfide
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8. barium oxide
t. sodium phosphide
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Nomenclature Practice: Binary lonic Compounds

Mame the following compounds:

‘Nagr S0 brovwnd e

name:

1.20l_Z1n ¢ 10Cid €

Bas_DON vy Sulficle

MgCh IO NESTUIY  cinlonce
cas_Co il S U Adle
Ags_SiVEr Sulfide
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White the formuias for the following compounds:

21. sodium brofide NC&P;{

12. NaBr S()(“Lm,m Orpnadte

13, AgF_5 (Ive A’lucmdc

14. Bel, \/Jefljf‘ i LJ.‘A’V\ if.}(..* i‘C.:' A7

15. SragNz ‘% V\(h\)-«m V’]l’h’!d@
16. AbS:_ L i SLifdde
17.Mg0_\ Gan €S avicle
18.Na,0_S Ol __oxude
19.RbCI_ "4 by AL (ptN N (o de
20. BasP,_DCL L. 'PMDS?[A de

a1. zinc lodide Znlz.

22. barium sulfide ReS 32. sodium bromide___Na R
. 23. magnesium chloride M ¢ Clz 33. aluminum oxide__ A 1202
24. calclum sulfide (0.8 ! 34. berylium lodide____ 3¢ | 2
silver sulfide___ A\ gz 35. strontium nitride___> Y\ o
26. lithium fuoride, L1 £ 36. aluminum sulide___ 1o So
27.cesium oxide____ <, 5 (O 37. magnesium oxide__ Mg O
28 _aluminum phosphide— £ Lo to = 38-pilver-oxide: A :_;" =l
28, rubidium sulfide___ D525 39. rubidium chioride__12-1 ¢ [
I 30, potassium fluoride, - F 40. barium phosphide {22 2 B

¢

Write out the Lewis dot structure and determine the formula for the ionic compound made by the following combmatlons of

atoms, using arrows and dofs o show whem the electrons come from and go to:

3 Na&l ? G- b) AI&S,
| Necdo BT A e g
rormun= | O %\\0?5 Formula=_A¢ (253
o Sr&Cl d) Be &N
S s 2ty Be s Ns 38 2 [
J(/\ SeCly B€:N Fomaa=_3€, N3

Formuta =
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WRITING IONIC FORMULAS I

Formulas for ionic compounds are written by these rules:

Rule 1 Write the formula (symbol) for the cation (without the charge) followed by & subscript;
write the formula (symbol) for the anion (without the charge) follawed by a subscript.

Rule2 Subscripts are chosen so that the charges in 2 compound add to zero.

These rules are the same as for IONIC FORMULAS I. However for these corapounds the cation

charge (oxidation number) is given in the name. ‘

iron(JI) chlonde is written as follows
iron(fI) is Fe** (charge+2) chloride is CI” "(charge 1)
try subscripts 1 (lcharge| on anion) and 2 (charge on cation)
formulaisFeCl, "~
note: (+2)x1 + (-1)x2=0

chromium(II) oxide is wntten as follows:

chromium(IT) is Cr** (charge +3) oxideis O* (charge —2) N

try subscripts 2 and 3; so formulais Cr,04
note: (+3)x2 + (-2)x3 =0 .

lead(IV) sulfide i 1s written as follows:

lead(IV) is Pb** (charge +4) sulfide js > (charge -2)

1ry-subscripts 2.and- 4. so-formula is Pb,S,-
this should be reduced to smpler numbers PbS,
note (+d)x1 + (—2)x2

'You should be able to write formulas for the following:
i

airon(M)sulfide | g tin(ll)iodide m. chromitm(lIT) phosphide

b. gold(TIT) oxide - h. cobalt(TI) oxide 1. mercury(l) bromide

c. manganese(IV) oxide '  i. iron(IIT) iodide 0. gold(TIT) chloride -
d.tin(IV) fluoride . §. iron(ll) oxide p. mercury(ll) sulfide

e. iead(IV) oxide k. tin(ll) sulfide . chromium(TH) chioride
f. nickel(II) fluoride L 6opper(I) nitride r. manganese(l) bromide
Answers are on the other side. |
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NAMING IONIC COMPOUNDS IT.

These ionic compounds are named by the simple rule:
~ Name the cation: then name the anjon.

However, to avoid ambiguity the names of these cations must indicate the charge (oxidation
number) on the metal ion.

1. The charge (oxidation number) is given by Roman numeral in parentheses after the
name of the metal. Examples:

Cu is copper(f) ion, so CuCl is named copper(I) chloride

Cu is copper(Il) ion, so CuCl, is named copper(fl) chloride

Fe isiron{lll)ion, = so FeCl; is named iron(Il) chloride _
Sn is tim{V) ion, /" s08nCl, is named ﬁn(IV) chloride ,

2. All metals not in groups IA IIA, except Ag, Zn, and Al must include the charge
(oxidation mnnbar) in the name.

3. The charge on the cation must be deduced from the fonnula using the subscnpts and the

charge on the. amonsothatall ionic chargesmm to Zero. Examples

In CoCl_s, let Z= cobalt charge, -1 isthe chlonde charge,
since Z+ (-1)x3 =0, Z=3 ; so cobalt is Co* or cobalt(III).
CoCl, is named cobalt(III) ehlnrule

-

“Tn V,0; Ict Z= vanadium charge; —2 is the oxide charge;
since Zx2 + (=2)x5=0, Z=15 ; so vanadium is V** or vanadimn(V). '
V205 is named vanadimn(V) oxide

You should be able to name the followmg
i

a. FeS - g-Sml; m. CrP
b. Au0, ] " h. CoO . n HgBn
¢ MnO, i Fel, | o. AuCly
d SoF, i. Fe,04 | p. HeS
e. PbO, .~k Su8 q. CiCl,
£ NiF, - L CuN 1. MuBr,

Answers are on the other suie \
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Nomenclature Practice: lonic Compounds name:

Name the following compounds:

NaBr_SOCGILAM  brbmiae
BaS__\ouriua Sulfiele
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Write the formulas for the following compounds:

31. sodium bromide NOB7F

32. Barium sulfide R S

33. Magnesium chloride MQ‘ Clz
34.Calcium sutiide (0.5

35, Silver sulfide Ao S

| =
36. Nickel(lll) flucrids__ [N\ 2

37.cesium oxide CS Z D

38. Aluminum phosphide___ A\ P

39. Chromium (Il) sulfide_ (_r' S

40. Potassium fluoride K_. F

#41.Zinc iodide___ 2N\ 2

42. Sodium bromide [N v

43.Cobalt (I oxide__ (.o O

44.Berylium iodide___ 3¢ 12

45, strqntium nitride S Vs N Z

46. Aluminum suliide Alz2.S 2

47.Manganese(lV) oxide M nO2

&

48-nickeliliroxide—— PN +-O

49, rubidium chiloride 140 CJ

50. Barium phosphide__. 50 3 ©2

51 Titanium(ll) phosphide____ 113 7.

52. Chromium (IL!S chioride__ Cr (1

de C/Ux?..S

53. copper(l) sul

54, vanadium (V) ioxide N 208

55. gold (Iit) oxid Awn 203

56. mercury{!l) oxide gj*:‘(\ ( )

57. cadmiu.m(ll) oxide C d\*()
58, uranium(V1) fluoride__ \ A F o

-

59. Copper (f) phosphide C/\k % v

60, scandium(lll) axide S C 203




Binary Ionic Nomenclature Practice. S Name:

Hour:

Write the formula for every no:.__uocza. in the grid. |

F s” N* Br o o P

NP NGE P NS [PNagN [? Nobe [TNosb [PNal 7 NosP
2F g) — 9) 10} 11) ) 12) - 13) L) N

Mg " Mofy |” Mg S MagNg | Mg Bro g0 | MaClz Mo, 7

K < K, S Kz N KBy |7 KD KA sV
3+ 25 26) 2N N 28) :

A PAF |TreSs [AIN | PABG [PALDs [T AE ol
¥ 31 32 33) 34) ., 35 ™
Sr =5 [P 5 w,_aw No | 2SrRe, i Na® a Sl a St P

2+ 39 >

@ Pt |7 ad TN [P esn T tad [Ptz | (P
Lt 43) f. ﬁ 24) iz m 45) 3 M,.w,Z 46) ¥ m\, 47) T,NO 48) T. Q 49) _\_,w W
2+ w.\. 51 52 53) - 54) 55) n 56) M

| > ' Bofy u@ym VWQ,WZP Rod | PaD | Bellz |"Basle
"| Cs* 57) mw r 58) m;m NM 59) owwz 60) mmw - 61) D .N.,U 62) mm Q 63) mumu
69) 70) T

Bellz | Beslz

6.~ - 85 .. . |66 . - |® —
* |TBefe |7 ReS BesNz | Geitr, | 8e0
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Binary Molecular Nomenclature

¢ Bonding between two nonmetals
e Unlike ionic bonding, there are no charges to balance and therefore multiple subscripts can be
possible (ex. NO, NO,, N,0,, etc)

Naming rules

¢ When naming, use the following prefixes for the subscripts

1- mono 6- hexa
2- di 7- hepta
3- tri 8- octa
4- tetra : 9- nona
5- penta 10- deca

e Change the second name to end in “-ide”
¢ Do not use prefixes if the prefix on the first word is mona
»  ALWAYS use prefixes on the second name

Ex. SO, is sulfur dioxide {since there is only one sulfur atom, you do not use the prefix mono)
N;O,is dinitrogen dioxide

**NEVER USE PREFIXES WHEN NAMING A METAL**

Writing compounds: Use the prefixes to write the subscripts of the molecule, but do NOT
reduce the subscripts

Try these:
1. NO 11. Nitrogen monoxide
2. P,0Os 12. Diphosphorus pentoxide
3. Ck, 13. Carbon tetrafluoride
4, SO, 14. Sulfur dioxide
5. CCly ( O\V\g wers 15. Carbon tetrachloride
6. CO > 16. Carbon monoxide
7. N20O; 17. Dinitrogen tetraoxide
8. PCls 18. Phosphorus pentachloride
9. SO; 19. Sulfur trioxide

10. Si0, 20. Silicon dioxide



Polyatomic lons

s Polyatomic ions are groups of atoms covalently bonded together that act as a single ion

Polyatomic ions you need to know (including charges!!):
e Ammonium: NH,"

¢ Nitrate: NOjs e  Acetate: C,HaO,
s Hydroxide: OH e Sulfate: SO,*

¢ Bicarbonate: HCOj e Carbonate: CO*
e Permanganate: MnOQ, s Phosphate: PO,”

Writing names
+ Name the cation and then the anion
¢ |f the polyatomic ion is an anion, simply name the polyatomic ion without the —ide ending
o  Ex: NaNQ;
o There are more than two capital letiers so it must have a polyatomic ion.
o Name: Sodium nitrate
Ex: Alz (504)3
o Name: aluminum sulfate
Ex: (NH4}:PO,
o Name: ammonium phosphate

Writing the formulag
s Use the same rules as other ionic compounds. The rules of binary compounds and transition
metals still apply.

s Ex: lron (ll) sulfate
o Iron has a +2 charge, sulfate as a -2
o Formula: FeSQO,
s Ex: Iron (lll) sulfate
o lIron has a +3 charge, sulfate has a -2
o Crisscross to get Fe;S04;
o Wait! You cannot have 43 oxygen atoms, so you must use parentheses
o Formula: Fez {SO,);

Try these

1. Sodium nitrate 11. NaNQ;

2. Aluminum phosphate 12. AlPQ,

3. Potassium phosphate 13. K3POq,

4. Ammonium sulfide W!\S\!\/ {’fﬁ 14. {NH,),S

5. Chromium (lll) carbonate . 15, Cr; (COs) 5
6. Magnesium hydroxide M/ 16. Mg{OH),
7. Cobalt (ll) carbonate 17. CoCO;,

8. tron (ll) hydroxide 18. Fe{OH),
9. Ammonium carbonate 19. {NH,) ;CO;4

10. Zinc phosphate 20. Zn3 (PQy);



Lewis Structure Practice (1)
Draw Lewis Structures for the following molecules:
ch, N; CH, CCl; BF NF;  SiO, SO, COs& NH,SS NO; PCl SF

Be sure to show all of your work {(adding electrons, etc)

vt " L [ o
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Determine whether each compound is ionic or covalent and then write the formula

1.
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Writing Formulas/Nomenclature Practice
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Determine whether each formula is ionic or covalent and write the name

31. tetraphosphorus triselenide P‘? S'e 2

32. potassium acetate K C?—R?) D

33. iron (Il) phosphide __FE.3 P2

34. disilicon hexabromide St 2 B¢ (e

35. titanium {IV) nitrate T (ND%BA

36. diselenium diiodide S'e 2 \ 2-

37. copper {I) phosphate CUK 2 PD"G

38. gallium oxide CJO\ 203

39. tetrasulfur dinitride \S-s:i& N 2

40, phosphorus ,P‘f\

41. silicon dioxide  Si10z

42. nickel (I} sulfide N | 2- Sz

43. manganese (l1) phosphate ]\A Nz (PO%\ 2

44, silver acetate A@ (2 H 3 Oz

45. diboron tetrabromide BLB ¢

46. magnesium sulfate MC\ $O4

J
47. potassium carbonate K 2 (,0'%

48. ammonium oxide CN HM\\'LO

49. tin (IV) selenide SN S€ 2.

50. carbon tetrachloride C,C\A

51. dinitrogen trioxide N20Oz

52. nitrogen dioxide N Oz

53. methane C.\';\ 4

54. lithium acetate Ll' (\2,\')‘3 DZ

55. phosphorus trifiuoride Y3

56. vanadium (V) oxide \[ Z D5

57. aluminum hydroxide An( OH“\3

58. zinc sulfide 27,: V'\S

rrw

A

B

3

59. silicon tetrafluoride St

60. silver phosphate AC3 2, Y4




