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TABLE 3.8  Rules for Writing Formulas of Binary fonic Compounds

Ve

PR

Rules for Names

Examples

‘magnesium phosphide '

aluminum bromide

1. Identify each ion and its
charge.

magnesium: Mg*

phosphide: P~

aluminum: Al*

bromide: Br?!

2. Determine the total
charges needed to
balance positive with
negative.

Mg™?: 242 42=+6
P -3-3 =-6

A1+3 . =+3
Brtl: -1-1-1=-3

3. Note the ratio of
positive ions to negative
ions. - : -

3 Mg* ions for every
2P jons

1 Al”ion for every

3 Br ions

4. Use subscripts to write
the formula. Omit “1” .
‘where only one ion is
needed. =

v MgP,

AlBr;

Study Prep | 1. Write the formulas of the ionic compounds containing the following ions:
a) I\.Ia“gwit}.l‘ B! NaF
b) Mg* with Br™ MQ >,
¢) Cs*! with S C5.5
d) Ba*? with O~ 2O
¢) Ca*? with P2 Caa Py
2. Write the formulas of the following binary ionic compounds:
a) potassium chloride 1<\
b) strontium nitride ﬁr?) N 2
c) silver sulphide /\ts 2 5
_ d) zinc selenide ZnDe .
e) beryllium sulphide 2eS >
f) rubidium oxide AT @)
g) lithium nitride Ld 3 KN
h) radium iodide Ra T 2
i) aluminum phosphide AP
j) magnesium sulphide '\’(% 5
.k) lithium fluoride Le &
1) beryllium jodide Be T r
m) magnesium oxide M 9 O
n) radium nitride Qc\ 2 N 2
o) potassium sulphide ¥ ‘3;6
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3. Write the names of the following binary ionic compounds:
a) CsI Cestom Joopg
b) Ba,N, Foeiom KILTR 10E
¢) cdCL Cromivmt CHLo\DE
d) AIF, _ALOMINUM  ELBORID S
e) Li,0 LI7iom OxlDE
HK,0 PoTAnoSt0a  OxLDE
g) Na,0 S001unL OxiIOC
h) Cal, CALCIOURA _THOWOES
) St,p, - OTRONTIOM  PHOSOHIDE -
j) CaO CAlCium Ox D«
k) Cd,N, CADM UM (lTRIDE
I) RaBr, CADILM REOwMIDE
m) RbF oDl BB FLLORIDE
n) AICL ALOeA L MUK CHLORIDYE
0) NaBr So0 (OuA BRAMIDLE -

Metals with
More Than One .
Combining Capacity

~ TABLE 3.9
Roman Numerals

An element that can form more than one stable ion is called a mulitvalent element.
Most metals in the middle of the periodic table are multivalent. Their combining capac-
ities are listed in the periodic table, with the most common one listed first. For example,
iron can have either a +2 or a +3 ion, but the +3 ion is the most common. The symbols
and names of the iron ions are: :

Fe?  iron(Il)
. Fe®  iron(Ill)

Notice that the Roman numeral in the jon’s name corresponds to the charge on the ion.
A list of Roman numerals is given in Table 3.9.

Table 3.10 gives somie examples of the names of binary ionic compounds containing a
multivalent metal ion..

TABLE 3.10  Compounds with Multivalent lons

Name _ Formula
iron(II) iodide Fel,
iron(Il) iodide Fel,

manganese(IV) sulphide MnS,
copper(I) nitride Cu,N

Table 3.11 shows examples of how the compound’s name is used to write the formula.
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Study Prep

L Wnte the names and formulas of the ionic compounds containing the following

ions:
2) Cu*l with §2 C)or\mf (f » Rulbde , leg
" ) .
b) Cu*? with §-* (’ODIQJ? i { {1 D Su f{ ey CM S
f\ﬁ £
¢} Cr*? with B! (Y Porti e (4 w( M@{ e @ { ¥ 6 =
d) Cr® with F- '&"’ﬁ/wm-mu o (1 s\*} ﬁ worde  Cy fy
e) Fe? with N 5 Fevat ] % } nevda ? | A =
£) ixoA(TIT) ion with brémide i‘on . BB r=
. P 5
g) lggd(IV) ion with 10%1de ion . ’ Pb .Lég
h) Ieade ) ion with i 1od1é/e ion ) P_G)l/z
N S L (o P
i) cobalt(IH) ion with phosphide ion _ Q
oL < “z Q
j) platinum(IV) ion with§elenide ion __ - Pt e 2

- Write the name of each ionic compound below. Remember to use a Roman

numeral as part of the metal ion’s name.

a)FeClL __Teow () erLaipe
b)FeCl,__TRow (T) CrLoRifg

P Y )
o Cu0_ Ceere {T) ox i1t

dcuo_ CofPel, (,:tf‘”} O TILE

GPbs_ LEnDd (1) SULFEIDE

pebs, _ Lend (1v) HULE DR

g MnBr,_  MIAN GMR EDE T«fj Q}gégm,ﬁ I
h) MoBr, AN Gined ESE iﬁ‘ﬁj‘ BlowiDe

i) TL,N, TITAKNIO R () MITA O E

DT U T AR 104 ’ii? Puoseride
K)SnF, T (nd L‘?I’} FLooei D

s, Tiramiom (V) SULEIDE

m) CO3N Cm%‘“’“ {30 KiTeoeE

WP, PeaTivoet (0) Tobhde

o) CuP_C PP (I\j} PRHOSE | Dl

© Continued
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3. Write the formulas of the fc;llovving ionic compounds:
a) iron(ll) iodide Fe L 2
7
b) chromium(III) chloride C\P A 2
¢) copper(Il) bromide Ce %’Vﬂwfﬁ

d) mercury(II) oxide 5"‘5{:3 C-)
&) tin(IV) nitride __Dr\ » wdiy

) tin(ID) nitride D\ a5 .

g) titanium(IIT) phosphide T e

h) gold(IIl) sulphide My S5
i) manganese(IV) iodide hAn. T &

j) mercury(II) selenide \“\QG e
K) gold(D) iodide A T

D) titanium(IV) nitride QT:» =8, K} o

m) manganese(IV) oxide WA A o
n) cobalt(Il) chloride’ QC} Cﬂa( el
0) chromium(II) bromide C,\f B 2

Polyatomic Ions Some ions are made up of several atoms joined together by sharing electrons, just like a

‘ molecule. The difference is that this combination of atoms has an electric charge. It can 1
have either a positive or a negative charge. A polyatomic ion is a group of atoms that F
are covalently bonded and have an overall electric charge (“poly” means many). '

In the compound NaOH, for example, the sodium has a charge of +1. The oxygen and

- hydrogen together form the polyatomic ion hydroxide (OH™), which has a charge of
-1. Another example of a polyatomic ion is the phosphate ion (PO,™). It is made up of
one phosphorus atom and four oxygen atoms joined together. They behave like a single
unit with a charge of -3. :

Table 3.13 gives some examples of common polyatomic ions. Page 1 of the Data Booklet
lists the names and formulas of these and other common ions.

There are a few points worth noting about the ions in Table 3.13:

= There are many more negative ions than positive ions.
* The most common positive polyatomic ion is ammonium (NH,*). Ammonium
phosphate is the most common fertilizer ingredient in the world.
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3 Study Prep 1. Write the name of each compound below:
AJLLCO,  LitHium  CageousTe

1 | b) Mg(HCO,), Maanesivm BT eagdonsre
" ’ NSO,  Dolius  SuLEhmE

K0, (Dprmssioer  Sulerme
©)Ba(OH),  "ag (g, HYoROR L OE :
fYAICN),  ALOMIUR  C YA (OE | !
8 (NH)PO, prpapacint it PHodPWATE |
B FeNO),  TTg ot (TB) (1 TeaTe
; Mg(OH),  MAGINESIVM  \\Yotax (DE |
| - NCuPO, Ceoper (1) Puaseua-te
| k) Ag,Cr0, =\ e @ eiZeman T |
DRbCLO, Rue i Diien D0ne fd@ovin s
f 0 MNEF L Aupeliort . FLOCTOE

,: . n) Co(HSO), (¢ T (T 2 soErre

2. Write the formula for each compound below:
a) sodium carbonate __ e, ﬂr():%

b) strontium chlorate < f(:j:,é(@:,«; 3?3;

g : c) cesium cyanide _== 544, om
:‘ d) barium hydfogen carbonate _Bo. CHEO 4 3.
e) zinc hydrogen sulphate __#-n\ (a0 ) 2

f) strontium phosphate 6\”3 (QQ;.;\ 2

g) calcium hydroxide Ce( D‘f&\) 2 : f
'h) ammonium sulphide {\ N Hu.\il S _ x
i) ammonium sulphate __{ I N e ]
j) ammonium sulphite (M o ) 9 %;’i:}?} . :
k) copper(1l) nitrate Co C,MQ% ‘3%__ |
1) chromium(1IT) hydrogen sulphide __ (HS) 2 '.
m) pbtassium dichromate K a ‘Zer“a, QJ“-;% A ‘ - !

n) sodium oxalate Na N [ {;3411 E

0) manganese(iI) thiocyanate = M T~

p) magnesium sulphite Mo& ) .

q) lead(II) perchlorate Pl e Dy ‘5 =
1) tin(IV) phosphate on 3 C 2y \,)Aé
s) aluminum hydroxide Alow),

t) beryllium carbonate ___ e, CO 2
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Table 3.18 gives someexamples of how names of molecular compounds.can be written
from their formulas.

TABLE 3.18  Hints for Writing Names of Molecular Compounds

Formula Name Hints for Writing Names
CS, carbon disulphide Do not use a prefix when there is only one
atom of the first element.
O,F, dioxygen difluoride Do not reduce the name to “oxygen
fluoride.”
CCl, carbon tetrachloride | Do not use a prefix when there is only one
‘atom of the first element.
POy tetraphosphorus Use rules 1 to 3.
: decaoxide

Study Prep

1. Write the names of the following compounds:
a) CO, CrReow DoxIDNE
N0 DINITROGEeN  Monoxi D
APCL  PRcAPHoROVDS Tl CHLoR IDE
OPBr;  PuosProrovs  Pedtn BRoMIDE
e)SO, . SOLFVR  Dwoxi\DeE
f)N,0, DI TRO G TeTROX\DE
8PS, TeTen PHOSPHORUS — DECASVLEIDE
DSE, s Fur DEca ELuol\Ds
INL _ WATROGEN  ~TRT Tobine
PNO v treoaay  worloxiDe

2. Write the formulas of the following compounds:
a) nitrogen tribromide N EDYE
b) sulphur hexafluoride ﬁﬁw
c) dinitrogen tetrasulphide \\11 64_
d) oxygen difluoride OF:_
e) carbon tetraiodide C 14
f) su‘lphur trioxide _° P, =2
g) phosphorus pentachloride YC) 5
h) diiodine hexachloride I‘L Cl ¢
i) dichlorine monoxide G| O
j) xenon hexafluoride we r:(o
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