Chemical Nomenclature: Naming Compounds

New Nomenclature: refers to names for compounds which do not have polyatomic ions.

A) Naming Binary Covalent Compounds (2 nonmetal atoms present)

Rule: Use Greek prefixes to indicate the number of each kind of atom in the compound. Add
‘ide’ to each ending.

Greek Prefixes

1. mono 6. hexa
2. & 7. hepta
3. i 8. octa
4. tetra 9. nona
5. penta 10. deca

e.g  NyO4 = dinitrogen tetraoxide
NI; = mononitrogen triiodide or nitrogen triiodide (‘mono’ may be dropped)
CO = carbon monoxide (most common) or monocarbon monoxide or monocarbon oxide
P40 = tetraphosphorous decaoxide

You name the following:

L. Py0s d\'p\'\osp\ﬂows Pemtas xick. 6.5,Cl, disvlfec dionlecide

2. CCi cacrbon delrahlocide 7.0L0s  dichaterire hexaonide
3. PBrs  phesphocss  penmtalacamide 8 CO; cacbon droxide

4. NOs  dinvhrogem teionide 9. HI \wdregen monotadide

5. PO phesphecss 4cioxide 10N,0  dintrogen monoxids

B) Naming Binary Ionic Compounds (a metal + a nonmetal)

How you will name this type of compound depends on whether the metal always has the same
charge or not (if there is only one charge in the bottom of the element’s ‘box’ on the periodic
table then this is the only charged ion it can form. If there is more than one charge here, then the
element forms each of these charged ions, depending on the circumstances — the charge written
first is the more common one).



Naming Ionic Compounds When the Metal has Only One Charge
(Type 1 Ionic compounds)

Rule: Write the name of the metal, then the name of the nonmetal, then add ide.

e.g.  NayO = sodium oxide
AIN = aluminum nitride
MoO; = molybdenum oxide

Now you try:

. 7ZnF, zine Flvocide 5. THD Coodbemisiis B0

2. CsuN  Cesiven nithrida 7. Bal: Bactows [odids

3. AgCl s lves Mlocide 8. KBr Pb"“ﬂ.SSi\!M oeo wide
4. CaNs Caltivm nihride 9. BeAt, be_,t‘\{u\'dfv\ astatide
5. RbS cobidive solfRde 10. ZmN, zane nitride

Now try this question. There are binary covalent compounds and binary ionic compounds
(Typel) mixed together:

e.g.  SO; = sulfur trioxide

K»O = potassium oxide
L NS ddwitrogen tetrasolfide 6 Bis  dibromine hexasolfide
2. S0 Strontivm oxide 7. ZnCl,  zane CW\eos de
3. BasN; bacivm nitrids 8 P,S;  diphasphoces Feisulbd,
4. Pl Phosphecss Qen"n‘-dbd'idg 9. AgsN  $ylver aniitide

5. CaS colcivim sulf de 10SBr, su\fuc e xoprom: AL



Naming lonic Compounds When the Metal is Capable of Forming Different Ion Charges
(Type 2 Ionic Compounds)

Rule: Since the metal atom can form different charges, you must indicate what charge the metal
ion has in this particular compound. A roman numeral is used to indicate the charge of
one atom of the metal. Write the name of the metal, then the roman numeral (in brackets),
then the name of the nonmetal, and add “ide’.

e.g.  FeO=1ron (IT) oxide 1= 1, 2=11, 3=II1, 4=1V, 5=V, 6=V1, 7=V1I
CuBr; = copper (II) bromide
Cu,0 = copper (1) oxide
CusN, = copper (II) nitride
AuzN = gold (1) nitride

AuN = gold (IIT) nitride

You try these:

1. Pb0o, fead (IV)oxida 1L Mns, ohomgameas (T9) sulfide
2. MnO womoomese (T7) exida 12. cul  coppes (1) iodide

3. pbs  faad () sulbie 13 RN cubnenive (T ) nidide
4. FeN iren (WD) niteida 14, Nb,Os ricoivm (T sxide

5. CuD  coppar (TX) oxide 5, PN, pladinum (TT) oitrids
6. PdO, P“'““ANM(E) oxide 16 TN Bamium (T0) nitedo

7. CpN; QaComium CT,E\ nitride 19, CgsS coppes (I} solfide
8. HgiN wneccudy ( I\ niteids 18. HgsN, wvwescuy Cl.r_\ Aitride
9. HgS  wnefcuey () solbde 19. PtS,  pladinum (W) solfide

10. F,05  icon (W) oxida 20. A0 %a\é (T) oxide



Now this next question has binary covalent compounds and binary ionic compounds (both kinds)
mixed together. A suggestion... check to see 1.) if there are two nonmetals (then use Greek
prefixes). Next, check to see if, in the remaining ionic compounds, 2.) the metal always has the
same charge. If so then simply write the metal and nonmetal names and add ‘ide’. When you
are done these the remaining ionic compounds will need 3.) roman numerals...

L AN ge\d (TI) nitrids 11 NO  nilrogem monoride

2. BH, dibecon tedohydeide 12. Z;N,  zinc nviride

3. CaBr, ColCives Beomide 13 Ags  Silves su\fide

4. SFs  so\fuc hevaFluoride 14, NixN, nicde) (T0) nideide
5. PbBr, Qead CIT) bromids 1S. OF, 6¥uaen diflvocide

6. AIN gluminve nitride 16. WO;3 —‘rwgs-\rex\ oxids

7. RbI  cobidium {edida 17. PO,  plakavm (TT) oxide

8. NOs Adinitroqen pontuexide g (1o, chlocinn dioxide
9. CwuN  copdel (D) nitride 19. SrS SHonhum solfide
10, HgBr  vnerevey () bromide ) res  towe CIC ) oxide

C) Naming Using Traditional Nomenclature (i.e. polyatomic ions present)

‘poly” = many
‘ion” = charged particle

polyatomic ion = a group of atoms which have an overall charge

Rules: 1) If the cation is NHj", then just write the name of this cation and the name of the
anion. (cation = a positively charged ion; anion = a negatively charged ion)

e.g.  NH;Cl=ammonium chloride
(NH;);N = ammonium nitride
NH4NO; = ammeonium nitrate

(NH,4)3PO4 = ammonium phosphate



2) If the cation is not NH,", then it must be a metal. If it is a metal that always has
the same charge then name by writing the name of the metal and the name of the

polyatomic anion.

e.g

AIPQ, = aluminum phosphate

Aly(SO4); = aluminum sulphate

You try:
I, CCi0s  Cesivm oxalate 7. Ba(CH;COO), ‘sacivm ocetute
2. Ca(HCOs); coldum bicar ‘D"V‘d"s. LOH  Oihivm Wy dcoxide
3. AgPO, $i\ver Q\f\osPM\* 9. 8150, ghemhvm sulfite
4 CaPO) Cadwivem PPosPhde 10 MgBO), wmagnesive bocaie
5. KSCN  potussivm %"oww‘m’\’e 11, ZnS,0; 2vnc T esulfite
6. (NHLCO; O-vamgnivm carbonade n NILBr  ammenium bromide
Rule 3) If the metal is one whose charge varies, use roman numerals like before:
e.g.  Fe(OH), = iron (II) hydroxide

Au, SO, = gold (I) sulphate

Cus(PO,); = copper (IT) phosphate

NiPO4 = nickel (III) phosphate
You try these:
1. Mn(ClOs), Mﬂ\gtlw\nm.c Ign\oro&’ 6. BiCOys bisonth (XL ) cacborate
2. CuNO; Coppan (T) nitrade 7. FePO, icom (TID) p\r\OSP"‘“-J“Q
3. PbCiOs  Saed () chromate 8. Fe(OH); \con (T) Wydroxide
4. PHCO) pladava (W) oxoda¥ o NiCH,0,) nickel (1) acatake
5. HgBOs wneccury (£) becote 10 NiBo, welle) (TF) Yorake



L1
12,
i3.
14.

13.

6

Nig(PO;), wicked () pWSP"\"‘-Jre 16.
NbPO; nwebiven ( _\T_V) p\f\o SP\'\&'\"-' 17,
pbCio), Jaod (L) hygothlocide o
Pb(S:05, faad () PriosgHide 1o

Cr(Cr,07s CNComivm (T_Y__l') dff»‘\‘“of““z%.

MaMnOg);  marngarase (V) pecmamgunk
Hg$:05 maescoey (_t) Phiosatfide
AuCIO, opold (1) chlecite

AP0, qo\d () pho spirate
Mn(C;04)2 ﬂw‘\gm(ﬂ) oxaladte

Now try this question. All of the types of compounds that you have learned to name are mixed
up here. If you get confused, here is a suggested approach...

1.

10.

Look through for all covalent compounds (2 nonmetals) and name these first using Greek

prefixes.

Next, find all ionic compounds in which the metal only has one charge (regardless of
whether there are polyatomic or monatomic anions). Name accordingly by writing the
name of the metal, then the name of the nonmetal or polyatomic anion. NH,",
ammonium, may be treated the same as a metal with a constant charge.

Now, all that remain are ionic compounds in which the metal’s charge varies. Use roman
numerals to indicate the charge of one atom of the metal.

AN 9o (D) nitcide 1.
Liipo,  LiPaiven dihydhoger Ph"xf‘g.mk
siF,  silicen tedcaSluocide 13,
KCHCOO QotasSivm Ocotatt gy
NITB: | mamreniyiden, BUgawde 15
CuClL,  copean () chlocide 16,
B:Cl,  dilpecen Yredchloride 17
Cos(BOs) Cobodt (T0) orake ¢
50, su\fuc deiowt o 19,

Al(COs); gllominum CQC\ISCN\&“Q 20.

Sc,(COy);  SComdiyem Caf bonade
HCH;C00 wydroger Gcotate
P,s diphosghorys reonosdlhide
PH(CrO4); p\«h‘mmﬁj) chcomale
NaOH Sediumn hx,dmm'd:
MoN; nnolybdanve nitride
P,S;  diphosphecus taisafid
H,80, Ny d/\.OSQm sulfale

(NH4),Cr,04 OO U, A ;LL\I\D'NUA‘Q
F2S¢ d,{?\ooc{r\o_ hexasd\‘ﬁdl



21. NS; n\"\fogw deisoh e 26. ZnN 2z Nt nidei do

2. HpSO, waercory (I) S0 27 vNOy), mowng amese () nidacte
23, siL si\vcon Yetraiodide 28 NO; niffegen dinyide

24, 5,0  Cesivm @xido 29. Ca(NO,), Calcivm ~itcite

25. Pb(SOs);  feod (F> s ol fite 30. A(OH); o\Wminum Ny deoni o

Writing Formulas for Compounds

A) Writing Formulas for Covalent Compounds (2 nonmetals)

Rule: The Greek prefixes tell you the number of each kind of atom.

e.g  tritelturium hexachloride = Te;Clg
diphosphorus tetrasulphide = P,S,

You try:

1. dicarbon tetraoxide ~C= 6 N 6.  diboron tetrahydride 8 By

2. carbon tetrachloride =~ C Cly 7. sulphur difluoride SF,

3. oxygen hexabromide 8('(0 8.  diphosphorus pentaoxide ' & O S
4. sulphurfrioxide SO 9. carbon monoxide C.O

5. carbon dioxide o« 0 10. nitrogen dioxide nNO,

B) Writing Formulas for Ionic Compounds: Type 1 (metal with constant charge)

Rule: Find the charge of the metal on the periodic table. Write down the ion symbols for the
metal and the nonmetal parts. Now put them together to balance the charges.

e.g



Now try these:

i, odiutchonds | Mk
2. sodium oxide Na_ 0

B cesium nitride Csy N
4, beryllium sulphide BeS
5. zing nitride n - N,
6. calcium fluoride Cata
7. silver iodide Pg T

8. cadmium oxide (&0

9. lithium nitride L iy ™

10.  molybdenum nitride Mo N

Now these are still Type 1 lonic Compounds, but these have polyatomic ions:

e.g.



You try these:

& silver phosphate Ao s Oy

2 calcium chlorite Ca € €\ 01.\ 7

3 .. ammonium nitrate Ny NO3

4. ammonium borate (N HH) 3 20 3

5. cesium oxalate Cs, (04

6. strontium acetate 9 ¢ ( T4 €O °> 2
7. zinc phosphate &M 4 (oo Uh -,_

8. aluminum sulphate p\, (sO ‘i) <
9. rubidium nitrite Rb NO,

10.  magnesium thiocyanate M3 (s CN) t 3

0 Writing Formulas for Type II Ionic Compounds (metal with charge that varies)

Rule: Same idea, except instead of finding the charge of the metal on the periodic table, look at
the roman numeral. The roman numeral is the charge of the metal.

e



10

Now try:

Ay

1o

8.

9,

manganese (1) oxide ™M 0

chromium (II) sulfide Cc4 54

cobalt (IT) phosphate  C.o 5 (€0y)
Cu, SOy
Ao, (Ce0y) 5
Wa CCVOL),

Fe, 0,

copper (1) sulphate
gold (III) chromate
mercury (II) chlorite
iron (1) oxide
lead (II) sulphide @b S

nickel (IIT) sulphate N1 ( 50‘0 3

10. titanium (IV) sulfite 17 (503,

Now these are all mixed together:

1. cobalt (II) carbonate  Co GO 3

2. silver permanganate g MaD Y

3. ammonium chloride n#yC\

4. nitrogen trioxide N0z

5. lead (IV)oxide ©b0y

6. bariumborate = © Ouay ( E’OB) A

7. cobalt (Il) bromide ~ Co B¢ o

8. phosphorus pentabromide @ Grg

9. platinum (IV) oxalate 04 ( C o q\ -
10. calcium hydroxide ~ Ce (O,

16.
17.
18.
19.

20.

11.
12,
13,
14
15,
16.
17
18.
19

20.

. chromium (II) nitride

Ce N,
gold () nitrate  AVNO 4

mercury (I) nitrite g NO,

platinum (IV) dihydrogen phosphate ¢4 (H,®0 q)q

. nickel (IT) bicarbonate N ( ¥ €03),

lead (IV) carbonate  ©b ( C03),

Co( Cuyc00),
Ruy (B03)y
v (€10, Vg

il Crdsg Y

copper (II) acetate
ruthenium (IV) borate
vanadium (V) chlorite

titanium (III) chlorate

strontium chromate ScCcO Y

chromium (IT) dichromate C ¢ Ce, 04
NO

Av, S 2

L e

nitrogen monoxide
gold (111) sulfide
lithium oxide
Ps,Ss
MoO,
P N,
pA{L M0,
ol )

diarsenic pentasulphide
molybdenum oxide
lead (I) nitride
cadmium acetate

dicarbon dichloride



11

21. silicon disulphide ~ S1 S 26.
22, aluminum thiocyanate X\ ( 5'&'\‘)3 97
23. vanadium (V) nitride V5 Ng 28,
24. diphosphorus tetraoxide ?,_0 4 29.
25. gold (I) phosphate ~ Av 3 0 § 30.
inale!
Directions:
name.

1. Piss di Phosphocus Qem'\-n Sd\f\‘dnlé_
2. strontium chloride =~ 5S¢ C\o 17,
3. oxygen hexachloride O C\, 18.
4. cesium dichromate  Cs, Cc,04 19.
5. SiFy 20.
6. iron(Ill)oxide Fe,0% 21,
7. manganese (IV) todide N\an 22,
8 Agl  Silver {pdide 23.
9. NIN nite\ (T acdeide o4
10. radium phosphate Ro 2 (e 0\0 2 25,
11. dicarbon tetrachloride (. Cly 26.
12. PdS;03); Po\\odion (E’) Paoss\ RS,
3. Cdf,  Colmienn Flworide 28,
14. PA(CrO), a\odlum (T cheomattyg
15. copper () nitrate Qg0 CuanNO 3 30.

N, OM

2n (\-\1_00\\).1
SE.I(.

ammonium hydroxide
zinc dihydrogen phosphate
selenium hexaiodide

KC\0,

potassium chlorate

chromium (IIT) bicarbonate (¢ ( HCO?)}

If the name is given, then write the formula. If the formula is given, then write the

1) dihydroge~
MaPO; Teemguetae phosp»ymec“

Ca (6W),
ammonium phosphate  (N¥y) 2P0y

calcium hydroxide

NO, -\fose_:v-s drle :Li&o

CuO  Gapar (T) oxide
tin (IV) carbonate Sn(co 33 -
aluminum oxide A\LO 3

Mg:N, T™ROGNedivm aitride

& " il

[\}&31\\
\'\95(6033:_

Yeon CTN ) oxid,
2ine oiteatke

gold (IIT) nitride
sodium nitride
mercury (I) borate
Fe; 03
Zn(NO;),

&b,

O smivm b?mcbmc:ke

sulphur dioxide

OS(HCO3)4



