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Tonic NOMENCLATURE

Write the international chemical formula or the English [UPAC name for each of the
tompounds given. (This exercise involves all classes of 1onic compounds. )

International Chemical Formuia [ IUPAC Name

19, ’ FeSO,

StCly,, ‘ strontium chioride
rubidium bromide
sodium oxide
aluminum sulfide
zinc chloride
magnesium iodide
titanium(IV) oxide
copper([) oxide
an(Il) sulfide
chromium(Ill} oxide

tron(ll] sulfide

potassium benzoate

sodium thiosuifate

ammonium hydrogen carbonate
ammonium sulfide
barium sulfite

magnesium hydroxide

THYO

iron(!]) sulfate-7-water or heptahydrate

20. LiICl-4H,0,,, ‘ lithium chloride-4-water or tetrahydrate :
1] | Nazsoq-lﬂﬂzoi,, sodium sulfage decahydrate H
2| AuNo,,, | goldiiis) nitrace

bR 1‘ Bia(SO,Jy, bismuch{ll sulface

2. | Pb{CH,CO0),+3H,0,,

1

5;

|

lead!Il] acerate-3-warer

KMnQ,,, potassium permanganate

MoLEcuLar NOMENCLATURE

L. List the molecular prefixes from one 1o ten.

1 mono 6 hexa

2 di 7 hepra

3 tri 8 octa

4 terra ? hOoNna
5 penta 10 deca

2. For which type of molecular substances are these prefixes used?

Molecular prefixes are used for binary molecular compounds. Some binary com-
pounds, like water (H1O} and ammonia {NH,), preferentially use common names.

3. Whyis memorization required for the nomenclature of many molecular substances in

this unie?

Memorization is required since neither a theory nor a complete communication 5Y5-
tem has been presented ¥et to predict the names and formuias for these compounds,

Molecular Formula {with SATP stare) I

English IUPAC Name
oxygen

diphosphorus pentagxide
hydrogen chlaride
ammonia

dinitrogen tetrahydride [liguid]

iodine pentachioride

nitrogen triiodide

methanol

J tetrasulfur dinicride

CaH;0Hy, ethanol

_—

16. ‘| COjy carbon monoxide
7. | HiOyy ‘ hydrogen peroxide
18. | H.8,, hydrogen suifide
19, Sgis) octasulfur

0. C3Hyy J propane



Mixep Ionic COMPOUNDS

Compiete the Predicion section of the iollowing lab report.
Problem

What are the reacuion products when various elements react!
Experimental Design

Vanous elements are reacted and the empirical formulas of the reaction products are
determined.

Prediction

& . - )
.‘cc.urdmg to the theory of 1onic compounds, the chemical formulas and names of the
produces lormed when the following elements react are presented below.

Complete the tollowing table

ATomIC THEORY: ATOMS AND IONS

Reacting Elements Formula of Product Name of Product
I Bag + Oy — BaQy, barium oxide
1 K + Se — KaSiy potassium sulfide

3 K+ Sug + Oyg = K504, potassium sulfate

4 Ciyg + Py — CayPyy calcium phosphide

o

Bio, + Fyy = BiFy, bismuth(ITT) fluoride

6. Mg+ Pyg + Oy = Mgy(POyly,) magnesium phosphate

Fey + Sey — Fe;Seqy iron{1) selenide

H Sta + Nyg — St3Nyy strontium nitride

9 Cra * Suy + Oy = CrilSi0s); chromium(III} silicate

ammonium carbonate

l o | Niw = Hyy v Cy + Oy = [NHRCOqy

Translate the fullowing equation into an English word equation.
Fe v Sqy ¢ Oy — Fﬁalv‘;oahm

iron + sulfur + oxygen — iron(Ill) sulfate

Numberol |,
International Num ber of Number of Electrons Lost Net
English Name Symbol Protons Electrons or Gained Chatge

]

|. | neon atom Ne 10 10 0 0

1. | lithum ion Li+ 3 2 lost 1 1+

3. | silverion Ag* 47 46 tost I

4. | sulfide ion §3= 16 18 gatned 2 1=

5. | silicon atom Si 14 14 0 0
i e ieesel]

@ | arsenide ion Asi™ 33 36 gained 3 e

7| cesium ion Cs* 35 54 lost 1 1+

8. | zincion Zn2t 30 28 lost 2 2+
[SPPR——

4. | hydrogen atom H 1 1 0 0

10. | phosphorus atom id 15 15 [ 0

1. | calcium ion Cal~ 20 18 lost 2 1+

12. | selenide ion Sel~ 34 36 pained 2 2=

13. | aluminum ion Al 13 10 lost 3 I+
I B

14. | rubidium ion Rb* 37 36 lost 1 L+

15. | argon atom Ar 18 18 0 0
——

16 | oxideion 01~ 3 10 satned 2 2=

17. | 1odine atom [ 53 53 0 0

14, | plutonium atom Pu 94 94 0 0
I
F 1y teiluride ion Tel~ 52 sS4 garned 2 i- —l
10 | unnilseprium atom Uns 107 107 0 0 '}
(NS (S




=

1

Atk

ATtomic ORBITALS AND MODELS

tName the tour tvpes at orbicals e the sublevels, the number of orbicals 1o each sub-
level, and the maximum number ot elecerons inthae sunlevel.

s, 1 urbital, 2 electrons
2, 3 urbitais, & ciectrons
d, 3 orbitals, 10 vlectrons
f, 7 orbitals, 14 electrons

State Hund's rule

No electron pairing takes place in p, d, or f orbitals until each orbital of the given set
contains one electron,

Write the tull electron contigurauons fur each ot the tollowing.

b aluminum dtom 152 252 2p% 352 3p!
1) cobalt atom 15t 252 2pv 351 3p¢ 4g? 347
1l phospliude wn 152 25 2pY 3s2 3po

o
=
=
e
C
=
o
=
=

syl il U e S iy B v
'AMhat 15 the “kernel method” tor writing electro

[t is an abbreviation of the electronic configuration of the atom an element using,
as 4 starting point, the electron configuration of the atom of the noble gas element
that immediately precedes the element in the periodic table,

Write the chemieal symbols tor the atoms corresponding to the following descriprions.

utl [Ar] 452 Ca
(b K] 3 4adh api In
i} [Xel 6t 4513 53 Re

List the chemical symbols and names for six wons 1soelectronic with an argon atom,

P3- phosphide ion K+
$2= suifide ion
Cl- chloride ion

potassium ion
Ca2+ calcium ion
Sc** scandium(III) ion

. What 1s the simalarity among the atoms of Group 16 1n terms of

jal clectron cuntigurations
Allatoms have a contiguration thar ends with ns? np*,
bl Lewis models

All atoms have two lone pairs of electrons and two bonding electrons,

APPLICATIONS OF STOICHIOMETRY

. In 2 chenncal analysis to test the purity of a bottle of sodium bromide, a solution conaining

117 g ut sodium bromide was reacted with an excess ot dimercury(l) acerate soluuon. The dry
precipitace had a mass of 1,73 g Caleulate the percent yield tor the precipitate and comment
on the purity ot sodium bromide,

2 NaBr,, + Hg(CH;COO),y — HgBry, + 2 NaCH3COO,,

1.17 g m

102.89 g/mol 560.98 g/mol

mol
= 0.0114 mol

Ayapr = 117 g X m

Npg.ae, = 0.0114 mol x ; = 0.005 69 mol

560.98
Mg, = 0.005 69 mol x ﬁf =119
1 mol NaBr 1 mol Hg,Br,  560.98 g Hg,Br,

or my, g, = 1.17 g NaBr x
3.19g

738
m
The purity of the sodium bromide is reiativeiy poor and it is iikeiy a technicai grade not a
reagenc grade (see Figure 7.8, page 261).

102.8% g NaBr 2 mol NaBr 1 mol Hg,Br,

% yield = x 100 = 85.6%

. A soluten containing 2.56 g of aluminum nitrate is mixed with a solurion containing 102 ¢

ot ammonium sulfide, Determine the unreacted mass of the excess reagent and the mass of
precipirate formed.

2 AINOs)yay + 3(NH LSy — Aqu;l,l + 0 NH,NOy,,

2568 1.02¢

213.01 g/mol 68.106 g/mol :50.(4 g/mol

1 mol ”
Aoy, = 2.560 g % m—g = (.0120 mol
Anpys = 1028 X 5 1s : = 0.0150 mol

Lf AINOs}y is the limiting reagent, the amount of {NH,),5 required is
3
ngyy,s = 0.0120 mol x = 0.0180 mol

Insufficient (NH,),S is present. Therefore AI{NO;); is the excess reagent and (NH,},S is
the limiting reagent.

2
NNy, = 8.0150 mol x 3= 0.009 98 mol (required amount)

nynoy, = 0.0120 mol — 0.002 98 mol = 0.0020 mol (excess amount)
213.01 g

myng,, = 0.0020 mol x ST

= 0.43 g excess {unreacted mass)

1
41, = 0.0£50 mol x e 0.004 99 mol

150.14 g
=0.749 ¢

1 mol
L mol AlS, g
3 mol (NH,LS

mys, = 0.004 99 mol x

150.14 g ALS,
1 mol ALS,

Ormy 5 = 0.0150 mol (NHyhS x
=0749

GRAVIMETRIC STOICHIOMETRY

m-soiving approach
Complete the tollow mng stutchiomerrie problems. Communcite vour probier Pr
% and unats
ustng internationally accepted syiholy tor clements, quantites aumoers 1 ‘
! L300 2 ot tron with oxvaen

i

S

: saction wit
. Silver metal can be recovered trom waste silver nitrate solunons by reac

Calculate the mass ot rongll vxide rustt produced by the reecuon o
trom the air.
4 Fey + 3 0y — 2Fe;0y,

500 ¢ m
55.85 g/mal 159.70 g/mol
500 1 moi s ;
= @ % - —
= 5% 5585y ity
5 =
ng, = 8.95 mol x 4: = 4.48 mol
159.70 g
Mg 0, = 4.48 mol x — =715
1 ol
" I mol Fe 2 mol Fe()y 13')_:0_1}:510\ T,
or my o =500y Fe x TSS'—E'E‘ X e TR0, I

ceacted wih
What mass of precipitate should torm if 2,00 g of silver nucrace i SUIURIATE L5 EARTLS

exeess sodium sulhde solunion?
& ABNONM + Nag§pyy — Agls(,, + 2 NaNOjuy
2.00

169. SH g/mol ’4" 80 g/mol

= 0.0118 mol

mol
Mawvo, = 2008 % Ty ss B

Rags = 00118 mol x ; = 0.005 89 mol

24780 ¢
My s = 0.005 8Y niol x ool = M0
i I mul AgNOy ] "”.’1 Ay
O Mags = 200 3 AN ¥ 0 aNO; * Tmol AgNO; 1 mol ]

. [ s in o highter
Determine the mass of water vapor formed when 10U g of butane, C Hipg, 15 hurned 1 K

2 CiHyyy + 13 O3y — 8 COyy + 10 H,0g)
1.00¢

m
58.14 g/mol 18.02 g/mol

STBOE ¥ et = Gii7E ol
fem, = MERE X gy T 00 amel
10
g, = 0.0172 mol x — = 00860 mol
, 18.02 g
my_ g = 0.0860 mol x = = L.55
g 1 mol k -
R — I mol CHy 10 mol HaO N 18.02 ¢ H,0 1.554
= 1.00¢ ——— X = 2
GEH & Ll X g g CiHyy 2 mol CJHm 1 mol H,0

th copper

metal. What mass of silver can be obtained using 30 g of copper?

2AgNOy,y -+ Cu,  —  2Ag, +  CuilNOshuy
50¢g m
63.55 g/mol  107.87 g/mol
~ 1 mol
gy, =50 x 5734537-7 ={.79 mo!
28
s, = 0.79 mol % ;— = 1.0 mol
10787 ¢
my, = 1.0 moi x b= =0.17 kg
1 mol Cu 2 maol Ag U" 87 4 Ag =
o~ e ks iddn a2 L2 = P ky
Sy =05 Cu X 6335¢ Cu " TmolCu ~ Tmol Ag
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