Chem 111

Lecture 4




Announcements

« My Office is LGRT- 503, room of cubicles, all the way In the
back.



Homework
 Finishing Up Reading Chapter 2

e OWL online homework.



Recap

e Error

 Scientific Notation

e Significant Figures

e Dimensional Analysis

e Atomic Structure



Atomic Structure

All atoms of an element have the same number of protons in
the nucleus.

Elements are distinguished from one another by the number of
protons or Atomic Number (2).

Isotopes are atoms of a given element that differ in the number
of neutrons (and mass).

Mass Number (A), is the total number of protons plus neutrons.
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Periodic Table

1 Nonmetals ¢ Metals — luster, high electrical

1 E/ , and thermal conductivity,

f— 2 15 \16 17! .
2| Metals @ ductile and malleable.
3 3 4 5 /7 8 9 10 11 12 4
4 Nonmetals — various colors,
5i brittle, poor conductors, low
5‘ ) R mp
¢ : Metalloids \

&4& - Wely

Metalloids — Have properties that fall in between those of metals and
nonmetals
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Molecules

Molecules — are assemblies of two or more atoms tightly bound

together. This “package” of atoms behaves like a single distinct object.

Pure substance. [/'\
MR e __

v - C-\(
SigKygen O7Z0ne \
diatomic triatomic W
odorless pungent smell
gas — colorless gas — pale blue

mp/bp =54.36 K/ 90.20 K <~<~——) mp/bp =80.7 K/ 161.3 K
much more reactive

s—=——_-->

14



Formulas

Empirical (or simplest) formula — gives only the relative number of atoms
of each type in a molecule.

Molecular formula — the actual numbers and types of atom in a molecule

Name Empirical Molecular

Water H,O H,O -
Peroxide HO H,O, <
Ethanol C,HsO C,H;O —
Dimethyl Ether C,H:O C,H:O &
4L
v

(\//G’\" CZH(’AMF

SO —CF
A A 3
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Formulas

Condensed formula — show atoms in relation (how they are grouped) to
each other without showing the bonds.

Structural formula — Is a graphical depiction of the molecular structure.

S —

NAME MOLECULAR CONDENSED STRUCTURAL
FORMULA FORMULA FORMULA
Ethanol C,Hg0 CH,CH,0H H H
H{jt}@OH 64
——————
H H
Dimethyl C,He0 CH;0CH,4 H H
ether
H—\CA/0 H
?
H H -

Fig. 2-13, p. 68
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Models

Methane

CH,

Simple perspective
drawing
@ Brooks/Cole, Cengage Learning

Plastic model

Ball-and-stick model

Space-filling model
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lons

lons — are charged particles. Occur when electrons are removed or added
to a neutral atom or molecule.

Cation — an ion with a positive charge.

+
= 11 p L - - 11 p = = +
W 7T

(I

Ma - Sodium Atom Ha"'- Sodium on
Anion — an ion with a negative charge.

|

Cl - Chiorine Atom CI" - Chloride lon
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Monatomic lons

» Metals generally lose electrons and form cations.
 Nonmetals generally gain electrons and form anions.

» Groups 1A — 3A - Lose electrons = Group Number

» Groups non-metals - Gain electrons = 8 — group number

1A 7A
" [ ] Metals .
2A [] Transition metals Fig. 2-18, p. 72 3A 4A 5A  6A
L+ ] Metalloids W PP
[ ] Nonmetals
o =l o
s 58 6B i [
K+ caZ-I-
Rb™ [ Srét
Cs™ |Ba="

& Brooks/Cole, Cengage Learning

8A
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lonic Compounds

lonic Compounds - are compounds that contain positively
charged ions and negatively charged ions.

Na =2 Na' + e-
Cl+e =2 CI

Na* + CI- - NacCl
Metals + Nonmetals - lonic Compounds

Ca - Ca?* + 2e-
F+e2>F

Ca**+F - CaF,
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Polyatomic lons

Polyatomic lon - is a charged compound composed of two or
more atoms bonded together.

TABLE 2.4 Formulas and Names of Some Common Polyatomic Ions

Formula Name Formula Name

CATION: Positive Ion

NH* ammonium ion

ANIONS: Negative Ions

Based on a Group 4A element Based on a Group 7A element

CN~ cyanide ion Clo- hypochlorite ion

CHsC0,~ acetate ion Clo;~ chlorite ion

€042~ carbonate ion Clo,~ chlorate ion

HCOy~ hydrogen carbonate ion Clog~ perchlorate ion

(or bicarbonate ion)

Based on a Group 5A element Based on a Group 6A element

NO,~ nitrite ion OH™ hydroxide ion

NO,~ nitrate ion 5052~ sulfite fon

PO3- phosphate ion S0~ sulfate ion

HPO 2" hydrogen phosphate ion HS0~ hydrogen sulfate ion
(or bisulfate ion)

H:PO,~ dihydrogen phosphate ion

Table 2-4,p. 74

© Brooks/Cole, Cengage Leaming



