Announcements
Wednesday, September 09, 2009

MasteringChemistry due dates (all at 11:59 pm):
= Ch 2:Fri, Sep 18
= Ch 3: Fri, Sep 25

Quiz 1: Mon, Sep 14 - Ch 1-2 (thru Sep 9 class)
= Memorize S| prefixes (M, k, d, ¢, m, y, n) and
their powers of 10 for the quiz

Spreadsheet 2 Excel file was due yesterday. Upload it
to the Late Labs dropbox ASAP if you have not yet.

Prepare your lab notebook for experiment 2,
Microscale Density for next Monday.

D2L Discussions: remember, you need one thoughtful
post per chapter in the chapter discussions for your
participation points.
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Nuclear model

Rutherford's nuclear model:

1. Most of atom's mass is in a tiny dense nucleus

2. Most of the volume is empty space, with tiny
electrons around the nucleus

3. In a neutral atom, the number of protons (+)
equals the number of ¢lectrons (=)

I/\Mcle ns

. - protens (+)
e newtpons (0)

Aow electrmns (=)
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Elements and isotopes

Atomic number (Z): 4 .¢ T;VaJrons n nucleus

whicla e[_e—y\_,\i/\,d' (—a rrrhrnSJ

Mass number (A):  Cownt of massive rar’h‘clcs & 4tom

:‘ﬂFroTons + #H newtrons

A certain nucleus contains 11 protons and 12 neutrons.

Z= 11
A= 723 ] O{OA‘M’_ frarh'udnv alom

Nuclide: a nucleus with a certain atomic and mass
number (a given number of protons and neutrons)

Isotopes: have same atomic number, different mass #'s
(same number of pntews , different number of nentros )

Nuclid bol:
uclide symbo Q o lewodt S\wa

Isotope name: / Mmass #
Qodmw\ -3

<

Sodiwm - 24 (l/xas (> w.wl'rw.s)

C has 3 \/\.a'('urnﬂv}-duuwi‘»ﬁ ]so'hl:wes '5( ) l;SC) IZ(-C

—_—
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Periodic table:

Periodic table

Dimitiri Mendeleev, 1869 B\ crur reourons S e SN

ATVIO!\//\lELlZEAnEEE;‘/?AMHECKorO 3AKOHA
Originally arranged LR

elements in order of “,;2:58{)} : 4
atomic weight Gles<ty 1

(now use atomic # to
order)
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Periodic law: elements with similar properties recurin a

regular pattern
reaet w/ Heo

AHHEHE

T

3 4 5 [ 8 L 1]
Li |Be B | C (o) F | Ne
— I|

i OO S

[ Elements with similar properties recur in a regular pattern. J

IQ

1 2
|H He Ar

A Simple Periodic Table

o Columns = groups or
families (18 groups) = EACEEAEE @ |
_ . Li | Be | B C O F | Ne
o Rows = periods (7) e TT
Na|Mg| Al | Si| P | S |Cl|Ar
19 20
K [G

GI"OUD numbers: roman
numeral then A/B Elemen};\‘rvllrgigoszngllllﬁgﬁsropertles }
= A:main-group
= B: transition
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Parts of the periodic table

Some important groups:
= |A:alkali metals  Li, No, ¥ efc. reactw/ Hy0
= |IA: alkaline earth metals Be, Mg, etc bright white
* VIlA:halogens F (4, Bs T ol 42,»” flame
» VIIA: noble gases wireactive phoysical gttes

(§> excer‘/ Hj

Metals: AMLHIG VV\aﬂ.Z&[;{e Covw(blcl' e,lecfr(c—lf?
Shiny  easily oxidiged
Nonmetals: \usudators , dwll britile Solidg or qases

Metalloids (semimetals): can have Trorerh‘es of both

6@ / St Semicond welov

Periodic Table of the Elements

lons and the periodic table

Neutral atoms have the same number of protons and
electrons

ons have a different number of p*and e".

Metals usually lose electrons to form positively charged

. . Pure ST"\HC
cations: "——  lbse ) A e ‘s
Na > le *L&QQ Py
Np* “f Gn cemrbw"&-c)
e [De

Nonmetals usually gain electrons to form negatively
charged anions:

(L« le

jaiu
_

(e~

(¢
Main group elements tend to form stable ions with the
same # electrons as the nearest noble gas.
2 -+ -
(4 —> C(a ~ 2e

N+’§e~ — f\)3~

M M3

1 2 s 4 s s 7 s o o w2 flw w15 w8 o o
PO Wy VB V8 VB viB VB ViE viB B 08 | WA WA VA VA VIA  ViA
¥ - 3 Tels” [z
. non MY
{u \-Mam-ﬁ'“tr —7 He
00f 4.003
—_— M’Tﬁ“ o R D
2| Lif| Be . & B)) C|N|O|F]|Ne ¢
6.939 | 9.012 h ‘y\s]‘hoh 81 |.1201 | 14.01 16.00 | 19.00 J2eT8 5‘)
P 2 \ 13 15 16 17 18
3| Na | Mg e Al s.S P|s |cldAr
22.99 | 24.31 26.98 094 30.97 | 32.07 | 3545 | 39.95 p
19 20 21 22 23 24 [ 25 26 27 28 29 30 31 34 P 6
E 4/ K | Ca Sc|Ti | V|Cr Mn|Fe | Co| Ni | Cu|ZnlyGa :C; As) Se & Kr
a 39.10 | 40.08 44.96 | 47.90 | 50.94 | 52.00 | 54.94 | 55.85 | 58.93 | 58.69 | 63.55 | 65.38] 69.72 61 7302 4 78.96 S0 | 83.80
37 38 30 40 @ 42 43 m 45 46 a7 48 49 50 53 )‘-‘"‘(S\
-
5| Rb | Sr Y | Zr [Nb |[Mo | Tc |[Ru |Rh | Pd | Ag |Cdl In | Sn @ T 17 Xe
8547 | 87.62 8891 | 91.22 | 9291 | 95.96 (98) |101.07 [ 102.91 | 106.4 | 107.87 | 112.41Q 114.82 | 118.71 [M21.75} 7.60 | 126.90 | 131.29
55 56 57-70 7 72 73 74 75 76 77 78 79 80" 81 82 83 84 85 86
6/ Cs | Ba| * Lu | Hf | Ta | W Re |Os | Ir | Pt | Au (Hgjh Tl | Pb | Bi | Pojj At | Rn
13291 | 137.33 174.97 | 178.49 | 180.95 | 183.84 | 186.21 | 190.23 | 192.22 | 195.08 | 196.97 204.38 | 2072 | 208.98 | (209) (210) | (222)
87 88 89-102f 103 104 105 106 107 108 109 110 1M1 112 13 114 15 116 17 118
7| Fr | Ra | * Lr | Rf | Db | Sg | Bh | Hs | Mt | Ds | Rg | Uub} Uut | Uuq | Uup | Uuh Uuo
(223) | (226) (257) | (261) | (262) | (271) | (272) | (270) | (276) | (281) | (280) | (285) | (284) | (289) | (288) | (292) (294)
57 58 59 60 61 62 63 64 65 66 67 68 69 70
[4.‘%4.“5“' La |[Ce | Pr|Nd|Pm|Sm | Eu|Gd| To | Dy|Ho | Er | Tm | Yb
138.91 | 140.12 | 140.91 | 144.24 | (147) | 150.36 | 151.96 | 157.25 | 158.93 | 162.50 | 164.93 | 167.26 | 168.93 | 173.04
- 89 20 91 92 93 94 95 96 97 98 29 100 101 102
&etinides | Ac | Th | Pa Np | Pu|Am |Cm| Bk | Cf | Es | Fm | Md | No
(227) | 232.04 | 231.04 | 238.03 | (237) | (244) | (243) | (247) | (247) | (251) | (252) | (257) | (258) | (259)

Reference: hitp://www.webelements.com
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Atomic mass

Atomic mass: relative mass of an atom
Unit = amu (atomic mass unit),
(also called Dalton, abbrev u)

exacH\,
Definition of amu: 12 amu = mass of 1 carbon-12 atom

Mass spectrometry: measures mass/charge ratio of
particles deflected by magnetic field

vay He"aZ:: Electron beam
e ionizes sample Electrically
= Lightest
charged Magnets Lightest Diecton
—— plates particles
gu—r— #H,—"\

tum|
Beam of
charged particles

Electric field
accelerates particles

.,.“’)—-
- Heaviest
particles

Magneut field separates particles
based on ratio of mass to charge.

Sample of natural neon:
.05

fractional
abundance

os24 ,041

| |

T T T

T
(2 ) 21 22 A3

m/z = atomic mass (amu)
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Atomic mass

isotope atomic mass abundance

neon-20 19.992 amu x 0.9051 ~
neon-21 20.994 amu = 0.0027 °
neon-22 21.991amu » 0.0922 =

Wﬂ'»]\m‘eo@ Averase ofownc masg
of natnra ;{soﬂreg of Ne
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I5.094%
0. 056684

2.01757

2'0, 18' amny

(O\’rumic h)eiqbd)
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