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Atomic Atomic mass Atomic Atomic mass
Name Symbol  number (g mol~")@ Name Symbol  number (g mol-1)t@
actinium Ac 89 227.0278W neodymium Nd 60 144.242(3)
aluminium Al 13 26.981 5386(8) neon Ne 10 20.1797(6)
americium Am 95 241.0568® neptunium Np 93 237.0482®
antimony Sb 51 121.760(1) nickel Ni 28 58.6934(2)
argon Ar 18 39.948(1) niobium Nb 41 92.906 38(2)
arsenic As 33 74.921 60(2) nitrogen N 7 14.0067(2)
astatine At 85 209.9871@ nobelium No 102 259.1010®@
barium Ba 56 137.327(7) osmium Os 76 190.23(3)
berkelium Bk 97 247.0703@ oxygen (0] 8 15.9994(3)
beryllium Be 4 9.012 182(3) palladium Pd 46 106.42(1)
bismuth Bi 83 208.980 40(1) phosphorus P 15 30.973 762(2)
bohrium Bh 107 272.1380@W platinum Pt 78 195.084(9)
boron B 5 10.811(7) plutonium Pu 94 244.0642®
bromine Br 35 79.904(1) polonium Po 84 208.9824@
cadmium Cd 48 112.411(8) potassium K 19 39.0983(1)
caesium Cs 55 132.905 4519(2) praseodymium Pr 59 140.907 65(2)
calcium Ca 20 40.078(4) promethium Pm 61 144.9127@
californium Cf 98 251.0796W protactinium Pa 91 231.035 88(2)®
carbon C 6 12.0107(8) radium Ra 88 226.0254®
cerium Ce 58 140.116(1) radon Rn 86 222.0176®
chlorine Cl 17 35.453(2) roentgenium Rg 111 280.1645@
chromium Cr 24 51.9961(6) rhenium Re 75 186.207(1)
cobalt Co 27 58.933 195(5) rhodium Rh 45 102.905 50(2)
copper Cu 29 63.546(3) rubidium Rb 37 85.4678(3)
curium Cm 96 247.0704® ruthenium Ru 44 101.07(2)
darmstadtium Ds 110 281.162® rutherfordium Rf 104 267.1215@W
dubnium Db 105 268.1255W samarium Sm 62 150.36(2)
dysprosium Dy 66 162.500(1) scandium Sc 21 44.955912(6)
einsteinium Es 99 252.0830@ seaborgium Sg 106 271.1355@
erbium Er 68 167.259(3) selenium Se 34 78.96(3)
europium Eu 63 151.964(1) silicon Si 14 28.0855(3)
fermium Fm 100 257.0951@ silver Ag 47 107.8682(2)
fluorine F 9 18.998 4032(5) sodium Na 11 22.989 769 28(2)
francium Fr 87 223.0197@W strontium Sr 38 87.62(1)
gadolinium Gd 64 157.25(3) sulfur S 16 32.065(5)
gallium Ga 31 69.723(1) tantalum Ta 73 180.947 88(2)
germanium Ge 32 72.64(1) technetium Te 43 97.9072@
gold Au 79 196.966 569(4) tellurium Te 52 127.60(3)
hafnium Hf 72 178.49(2) terbium Tb 65 158.925 35(2)
hassium Hs 108 277.150@ thallium Tl 81 204.3833(2)
helium He 2 4.002 602(2) thorium Th 90 232.038 06(2)®
holmium Ho 67 164.930 32(2) thulium Tm 69 168.934 21(2)
hydrogen H 1 1.007 94(7) tin Sn 50 118.710(7)
indium In 49 114.818(3) titanium Ti 22 47.867(1)
iodine I 53 126.904 47(3) tungsten W 74 183.84(1)
iridium Ir 77 192.217(3) ununbium'® Uub 112 285.174@
iron Fe 26 55.845(2) ununhexium’ Uuh 116 (d)
krypton Kr 36 83.798(2) ununoctium® Uuo 118 (d)
lanthanum La 57 138.905 47(7) ununpentium® Uup 115 288.192®
lawrencium Lr 103 262.1096® ununquadium Uuq 114 289.189@
lead Pb 82 207.2(1) ununtrium(© Uut 113 284.178@
lithium Li 3 6.941(2) uranium U 92 238.028 91(3)®
lutetium Lu 71 174.967(1) vanadium v 23 50.9415(1)
magnesium Mg 12 24.3050(6) Xenon Xe 54 131.293(6)
manganese Mn 25 54.938 045(5) ytterbium Yb 70 173.04(3)
meitnerium Mt 109 276.1512® yttrium Y 39 88.905 85(2)
mendelevium Md 101 258.0984 zinc Zn 30 65.409(4)
mercury Hg 80 200.59(2) zirconium Zr 40 91.224(2)
molybdenum Mo 42 95.94(2)

(a) All known significant digits are given. Parentheses indicate that the digit is uncertain.

(b) Element has no stable nuclides. The atomic mass of the longest lived isotope is given.
(c) Unnamed at July 2007
(d) Accurate atomic mass has not yet been determined.

Source: Weiser, ME, ‘Atomic weights of the elements 2005’ Pure Appld. Chem. vol. 78, no. | I, pp. 2051-66, © IUPAC 2006
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fter nearly three years in development, John Wiley & Sons

Australia is proud to publish its landmark Chemistry text.
With the- publication of this text, John Wiley & Sons Australia
has embarked on a substantial commitment to local chemistry
education and provided the most comprehensive content solu-
tion for students of first-year chemistry in Australia and New
Zealand.

The primary goal of Chemistry is to present organic, inorganic
and physical chemistry concepts in a manner that is appropriate
for the majority of Australasian chemistry courses. In particular,
the presentation of the content recognises that, in Australasia,
organic chemistry is a major component of the typical first-year
curriculum and, accordingly, organic concepts are introduced
early and integrated throughout the book.

Chemistry is also supported by numerous engaging local
examples designed to highlight the connections between chem-
istry and the world around you. A hallmark feature of the text
is the showcasing of some inspirational local research work that
relates to the chemical concepts taught in each chapter. These
research profiles will help you to appreciate the positive con-
tribution that chemistry has made and will continue to make to
our lives. Our thanks goes out to the following researchers who
provided information and/or materials for these profiles.

Chris Easton, Australian National University
Mark Ogden, Curtin University

Mark von Itzstein, Griffith University

Peter Schwerdtfeger, Massey University
Alan Bond, Monash University

Richard Wong, National University of Singapore
Mark Buntine, University of Adelaide

John Carver, University of Adelaide
Margaret Brimble, University of Auckland
Craig Hawker, University of California, Santa Barbara
Chris Reed, University of California, Riverside
Carl Schiesser, University of Melbourne

Frances Separovic, University of Melbourne
Jason Harper, University of New South Wales
Roger Read, University of New South Wales
Sally Brooker, University of Otago

Henrik Kjaergaard, University of Otago

James De Voss, University of Queensland

Robert Gilbert, University of Queensland

Max Lu, University of Queensland

Trevor Hambley, University of Sydney

Scott Kable, University of Sydney

Cameron Kepert, University of Sydney

Thomas Maschmeyer, University of Sydney

Tim Schmidt, University of Sydney

Paul Haddad, University of Tasmania

Emilio Ghisalberti, University of Western Australia

Stephen Pyne, University of Wollongong

Gordon Wallace, University of Wollongong

Kathryn McGrath, Victoria University, Wellington

Australian Nuclear Science and Technology
Organisation (ANSTO)

Australian Synchrotron

To produce a high-quality Australasian text that truly meets
the needs of local students, the content of Chemistry was
extensively reviewed by academics experienced in teaching
undergraduate chemistry, as well as by graduate students. In this
context, the authors and publishers would like to acknowledge
the importance of contributions made by:

Lawrie Gahan, University of Queensland

Igor Novak, Charles Sturt University

Kieran Lim, Deakin University

Judy Gordon, Deakin University

Joe Shapter, Flinders University

David Morton, LaTrobe University

Danny Wong, Macquarie Universiy

Andrew Brodie, Massey University

Paul Plieger, Massey University

Mark Waterland, Massey University

Farina Brackmann, Queensland University of Technology
James Walker, Queensland University of Technology
Robyn McCormick, RMIT University

Julie Niere, RMIT University

Nichola Porter, RMIT University

Colin Rix, RMIT University

Ian McNaught, University of Canberra

Andy Pratt, University of Canterbury

Charles Young, University of Melbourne

Michael Bowyer, University of Newcastle

Trent Dickeson, University of Newcastle

Lyall Hanton, University of Otago

Trevor Appleton, University of Queensland
Adrienne Chandler-Temple, University of Queensland
Gwen Lawrie, University of Queensland

Ross McGeary, University of Queensland

Adrian George, University of Sydney

Greg Dicinoski, University of Tasmania

John Kalman, University of Technology, Sydney
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« The WileyPLUS homework management system offers lecturers the convenience of deliv-
ering online revision problems with just a few mouse clicks. ‘Scaffolding’ in the form of hints,
online tutorials and feedback is available with most questions. In addition, many problems are
hyperlinked to the relevant sections of the text, allowing students to review the concepts and
techniques required to solve the problems.

Demo Master Course

Chapter 3 Chemical Reactions and Stoichiome | v
o)

i Stoichiometry (from the Greek stoicheion meaning ‘element’ and metrens meanmg ‘measunng’) is concemned with the relative amounts of reactants and
products i a chemdcal reaction. In the equation for the reaction of hydrogen and oxygen, the number 2 precedes the formulae of hydrogen and water. The
numbers mn front of the formulae are called stoichiometric coefficients, and they mdicate the number of molecules of each kand among the reactants and
products. Thus, 2H, means 2 molecules of Hy, and 2H,0 means 2 molecules of HL,O When no number is written, the stoichiometric coefficient is 1 (so the

coefficient of O, equals 1). Steichiometne coefficients can also refer to 1ons or atoms.
Stoichiometric coefficients are used Lo ensure the equation conforms to the law of conservation of mass Because atoms cannot be created or destroyed ma E

b chemical reaction, we must have the same number of atoras of each kind present before and after the reaction (12 on both sides of the arrow), as shown m figure
3 1. When this condiion 15 met, we say the equation 15 a balanced chemical equation. Another example 1s the equation for the reaction of butane, C,H, o, vath

oxygen, O, (a combustion reaction). Butane 15 the Awd in camp burners (figure 3 2)

l
:

.
5\ ’ 3.23 balance the chemical equations for.

B our answer is incorrect, Try again.

m Balance the ch I for the foll ch
- ‘ a) Nitrogen oxide and ammonia react to give nitrogen and water.
oI I FEpm—— a

2M,+0; — 20,0

[ FIGURE 3.1 The reactionb 2 molecules of hydrogen and 1 molec 6N0+4NH|

2 1 [ 13 |
of Cgtyg of O,

P g
! -~ | b) Water and nitrogen oxide react to give molecular oxygen and ammonia.

‘JM Sy R I Click here to enter or edit your answer B

Question Attempts: 1 of 3 used

« Interactive animations and video, covering key topics in introductory chemistry, give
students hands-on practice in an engaging format so they gain both visual and conceptual

understanding of key topics.

>—Br N | p— >—Cl +Br®




« Chapter study modules, including quizzes, interactive animations and video, are available in
Blackboard and WebCT format for uploading to lecturers’ course sites.

. Fle Edt View Favortes Toos Help T &

.
a © ¥ Deveioper Copy
ke Help Logout

My [nstitution Courses Community

Chapter 04

@ Course Map
@ control Panel
® Quick Enroll

Quizzes

Problems from Text
Interactive Tutorial Problems
3D Molecules

Animations

Video Experiments

Concept Tutorial

] Powered by Blackhoard

« mp3 audio summaries of the key points from each chapter are available for download by stu-
dents. These can be played on portable media devices such as iPods and mobile phones. This
is an innovative and convenient way for students to revise important concepts in the chemistry
course.

« Media-enhanced PowerPoint slides, including video and Flash, have been designed to engage
students by presenting the key concepts from the text in a visually appealing way.

« The Instructors’ Solutions Manual contains worked solutions to the end of chapter problems
in the text.

« The Test Bank contains almost 2000 multiple-choice questions. These questions are available
for lecturers in Word, Blackboard and WebCT format.

« The Computerised Test Bank allows lecturers to produce hardcopy tests with just a few
mouse clicks. It also features a randomisation function.

« The Art Files CD provides all images from the text in a format that allows easy integration
into lecturers’ own resources.
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