Office Hours: M 1:30pm — 3:00pm TA Hours w/ Dana: Th 6:00pm — 7:00pm Q-center: https://www.brynmawr.edu/inside/offices-
(in Park 169) W 11:00am — 12:00pm (in Park 273) F 4:30pm — 6:00pm services/g-center/g-center-schedule

or by appointment (email me)

or just email me with questions!

|Isotopes

Naming Compounds (Nomenclature Rules)

9/11/2026

Achieve HW #2 due Monday 9/14 at 10:00am
Achieve HW #3 due Thursday 9/17 at 8:00pm

Exam 1 in lecture a week from today! (everything through naming + simple mol calc)
Quiz #1 in Recitation today (9/11) — all material up through unit conversions
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Chemistry 1ce cream social

Today (@ 4pm 1n Park atrium courtyard



Learning Objectives

* Define 1sotopes and give examples for several elements

* Write and interpret symbols that depict the atomic number, mass number, and charge of an atom or ion
* Define the atomic mass unit and average atomic mass

 Calculate average atomic mass and isotopic abundance

* Define ionic and molecular (covalent) compounds
 Predict the type of compound formed from elements based on their location within the periodic table

* Determine formulas for simple ionic compounds
* Derive names for common types of inorganic compounds using a systematic approach

* Know the polyatomic ion names, charges, and formulas indicated in the table on slide 16, and how to
use them in nomenclature



Isotopes: When the Number of Neutrons Varies

ahsW\'C ﬁt (%>

All atoms of a given element have the same number of protons.

They do not necessarily have the same number of neutrons. g~ ¥ }\‘-“ (;5"‘ —

Atoms with the same number of protons but different numbers of neutrons
are called isotopes.

Q% Cav byn -1 vS. Cavbon -~ (3

All elements have their own unique percent natural abundance of isotopes.



Isotopes: Natural Abundance of Isotopes in Neon

Naturally occurring neon contains three different isotopes:

# protons Mass Number Percent
Abundance

90.48%

m 10 11 21 0.27%
m 10 12 22 9.25%

@ [3-027%
. =
@ 95°9 00| (925%

—90.48%




Isotope Symbol Notation

Mass number I\
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Atomic number " CHTCAL SYmbo
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sotopes of Neon: ~ #0Nle  90Ne %5Ne

Mass number (A) = # protons + # neutrons
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How many protons and neutrons are in this isotope of Uranium?
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If an atom has a mass number of 32 and has 17 neutrons, it is an
isotope of which element?

( ( Pﬁ koﬂ)
What 1s unique for each element? ), pu;
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What are the atomic number, mass number, and symbols for the
chlorine isotope with 18 neutrons?
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Atomic Mass

17
Atomic mass: mass of element listed in periodic table CI

Chlorine
Atomic mass on periodic table isa U e {4l e alerage_ 35.453

based on the natural abundance of each isotope!

# # Mass Number | Mass (amu) Percent

protons | neutrons (A) Abundance
CI-35 17 18 35 34.97 amu 75.77%
Cl1-37 17 20 37 36.97 amu 24.23%

Atomic mass = (75.77% x 34.97 amu) + (24.23% x 36.97 amu)

=(0.7577 x 34.97 amu) + (0.2423 x 36.97 amu) = 35.45 amu



Calculate the atomic mass of magnesium:
* 1sotope 1: 23.99 amu, 78.99% abundance
* 1isotope 2: 24.99 amu, 10.00% abundance
* 1isotope 3: 25.98 amu, 11.01% abundance
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Molecules & Compounds

Molecule: two or more atoms held together by chemical bonds
(ex: O,, H,0)

D:O 14/0\”}

Compound: Pure substance consisting of two or more different
elements combined in whole-number ratios (ex: H,O)




Chemical Formulas

Indicate the ratio of each element in the compound

Ratio 1s always the same for a given compound

symbol for hydrogen symbol for oxygen

\HZO/

/ k implied subscript of 1

subscript indicating indicating 1 oxygen atom

2 hydrogen atoms

Example: H,O I
H = symbol for hydrogen; subscript 2 means 2 H atoms

O = symbol for oxygen; implied subscript 1 means 1 O atom

Table Sugar: C,,H,,0,,
12 C atoms, 22 H atoms, 11 O atoms in every molecule
Ratio 12:22:11



Chemical Formulas

* Metal elements are listed first (example NaCl, KBr)

N * For nonmetals, list the most metallic element first (left-most in periodic table)
(Example: CO,, NO)

Example: Write a chemical formula for a compound containing two silver atoms

for every sulfur atom.
43 %




Polyatomic lons

Charged species (1on) made up of two or more atoms

"o @®

M
Example: Nitrate ion = NO3 ) — O 0 7 0
— - [ I
O _N-0 o- N —o
N o ©

Magnesium Nitrate Mg(NO;),
&

Al nitrate ions for every ﬂ- magnesium

A Mg and < NO,

in total: i Mg, A N, QJ O




symbol for NO;  group

Polyatomic lons

symbol for magnesium —s N o(NO
8( 3,)<\_ subscript indicating 2 NO;  groups

implied subscript indicating subscript indicating 3 oxygen
1 magnesium atom atoms per NO;  group

implied subscript indicating 1 nitrogen atom per NO;  group

pmare 03

_Polyatomiclon | Name | Polyatomic lon_
“ Nitrate ClO, k‘/ Perchlorate
. NO, | Nitrite Chlorate
Memorize these m Sulfate Chlorite
names, formulas, “ Sulfite Hypochlorite s
and charges! “ Phosphate *Pattern above applies to other 3505
Flash cards! halogens as well (i.e. bromate, iodite)
_ Carbonate Cyanide
" Bicarbonate Hydroxide
_ Acetate Ammonium
m Permanganate




Example:

Determine the number of each type of atom in Al,(SO,),

LA

S
L O



Elements and Compounds
OV\\V o\ (‘*’1,7«& 041 qr“.W\

Elements = cannot be stmplified = Mt e
Compounds = composed of two or more elements

Atomic Elements: Exist as single atoms; Most elements; Example: Helium,
Copper, Carbon

Molecular Elements (“Diatomic Elements™): Exist as two atoms bonded
together; There are seven:@ O,, N,, Cl,, F,, I, Br, o | €L L £




P Akl S W’

Covalent Compounds (also called molecular compounds):
two or mor(example: H,0, CO,, many organic molecules

are made of C H and O)
Q \pa;rg are jkafeoo IQ,NW & ‘V“\MS
b wale Ceavaliak lpw«()s- H/O\
1 o
Ionic Compounds: formed from a metal and a nonmetal A @ S
< p (s} ‘
Not a real “bond” between 10ns: just@andé)attraction. . - .
N
A Ve (u L we W Cl
metals have positive charge (lose electrons), matol ol ap

nonmetals have negative charge (gain electrons)

blaw  cho s T NN



Classification of Elements and Compounds

Atomic

NaCl
formula
unit

Example: Ne Example: O, Example: H,O  Example: NaCl



Practice: Classify each element (as atomic or diatomic/molecular) or compound (as

covalent/molecular or ionic).

(a) Chlorine MM\Q Cuka 4

(b) NO (o ALLV"‘\’

(¢) gold(Au) ,hbhwm T

(d) Na,O (o &

(e) CrCl, M

1A 8A
I:' Metals 18
1 A |:| Nonmetals 3A 4A 5A 6A TA| 2

H /2 I:l Metalloids 13 14 15 16 17 | He

3 4 5 6 7 ) 9 10

Li | Be B (& N o 17 Ne

FTTN12 | 38 48 58 68 7B —8B— 1B 2B | 13| 14 | 15 | 16 | 17|] 18

 Na Mg| 3 4 5 6. 7 8 9 10 11 12|Al|Si| P | s |cl|Ar

0 | 20 |21 | 22|23 /24 )25 [ 26 |27 [ 28] 20 |30 |31 [32]33]34]35]| 36

K Ca | Sc Ti \'% Cr/Mn | Fe | Co Ni | Cu| Zn | Ga | Ge | As | Se | Br|| Kr

37 | 38 39 40 | 41 42 43 | 44 | 45 | 46 | 47 | 48 49 50 51 52 53 54

Rb | Sr Y Zr |[Nb [ Mo | Tc | Ru [ Rh | Pd | Ag | Cd | In | Sn | Sb | Te I Xe

55 | 5 | 57 (|72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 | 80 | 81 | 82 | 83 | 84 | 8 | 86

Cs (Ba | La|[Hf | Ta | W | Re | Os | Ir Pt | Au |Hg | Tl | Pb | Bi | Po | At | Rn

87 | 88 89 || 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118
Fr | Ra | Ac||Rf [Db | Sg | Bh | Hs | Mt | Ds | Rg | Cn F1 Iy ||

:5‘ 58 | 59 | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71

Lanthanides | ce | Pr | Nd | Pm | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu

Actinides | 20 | 91 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 | 101 | 102 | 103

Th | Pa| U [Np| Pu |Am |[Cm | Bk | Cf | Es | Fm | Md | No | Lr




Writing Formulas for lonic Compounds

% Ionic compounds are neutral (charges cancel out)

Ny b‘\a«y. =
Formulas can be predicted based en periodic table (ch@

Example: Na,CI,

o\

,U,tb‘ C\ 5o Nl(,l %‘
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Mg and Cl
NG)M' C/\

—

Mg Cly

Aluminum and Oxygen:

Y \
A\”S‘\’ O’Z’

A\l 03
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Writing formula with polyatomic ions

* JTonic compounds often contain one or more polyatomic 1ons

* Polyatomic ion: charged species (1on) made up of two or more atoms

Example: Mg(NO,),

2 goes outside the parenthesis to indicate there are 2 NO;™ ions.



L
4

/2

K and CO,%
; £ (0%

Al and SO ,%
(Lan* 4 /'Hl (30q>3
Al”
Mg and O
| 0 Mo O
a2\ Q.=




Nomenclature: Naming lonic Compounds

* The first step in naming an ionic compound 1s identifying it as one.

e If there 1s a metal and a nonmetal together in a chemical formula,
the compound 1s 10nic.

* Covalent compounds (made of nonmetals only) use different naming rules.

D Metals 8A

D Nonmetals 3A B AR WA ]
H
D Metalloids 13 14 15 16 17 e
5 6 7 8 9 10
Bff C| N | O | F |Ne

38 48 5B 6B 7B —sB—— 1B N3\ 14 [ 15 [16 [ 17 [ 18
34567891011]2\1\SiI’SClAr

21 22 | 23 24 | 25 26 | 27 | 28 | 29 30 3\ \ 33 | 34 35 | 36
Sc Ti v Cr [Mn| Fe | Co | Ni | Cu | Zn | Ga \Ge NAs | Se Br | Kr

39 40 41 42 43 44 45 46 | 47 48 49 N }I\ 52 53 54
Y | Zr [Nb |[Mo | Tc | Ru | Rh | Pd | Ag | Cd | In | Sn \Sb \I'E\\I Xe

s7 (|72 |73 |74 |75 |76 |77 |78 |79 |80 | 81| 82 }\84 83\ 86
La||Hf | Ta | W | Re | Os | Ir Pt | Au | Hg | Tl | Pb | Bi\Po | At NRo—

89 || 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 1 11z
Ac || Rf [ Db | Sg | Bh | Hs | Mt | Ds | Rg | Cn F1 Lv | **
58 | 59 | 60 | 61 | 62 | 63 | 64 | 65 | 66 68 1 69 | 70 | 71

Lanthanides | ce | Pr | Nd | Pm | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu

Actinides | 20 | 91 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 | 101 | 102 | 103
Th | Pa | U |Np | Pu |Am |Cm | Bk | Cf | Es | Fm | Md | No | Lr




Naming Cations in lonic Compounqs
> potve AN =)

For naming:

Type 1 Metal: only forms one type of ion

ex: Na only forms 1+ ion (Na*) Type 1 cation - name is just name of element

Group 1A, 2A, 3A 4 b ex:Na"= Sodlum

J/

éi;ctzn”’and Silver = A@KW j Lomp IV /VW‘TE—l 4L = CAALGE

(;\,\( WS chay b (A; S Type 2 cation - name includes the charge as a roman

Type 2 Metal: can form more than one type of ion numeral

ex: Fe forms Fe?' and Fe3* ex:Fe2* = | on (H)

Most| transition meta@orm more than one type of ion Fei = SN (” ] >
Type Il Metal Charges

 Fe [ anar o
TR
 sn | 2+,4+ | @ If the cation is a polyatomic ion, just use its name
Pb | owav ex. NH,* = ammonium




Naming Anions in lonic Compounds e
\

- (M_o\r\
Drop ending of nonmetal’s name @nd change it to —i@ oV“\V\

[f the anion 1s a polyatomic ion, just use its name. QOH "\)’ o, (J‘Q.



Naming lonic Compounds

lonic Compounds

v v
% Cation Anion
; ; l

Type 1 Type 2 Base Name + “ide”
(just name of (includes roman
element) numerals)

£ogdyehwe wn o Jwt o use 5 Aawe



N Sifian bl rt, i (1) ek

KBr - (Wasglian bt PoCly  fead (V) chlorle

- |
Zn;N, T nc V‘"\‘}de PbO \eed U‘)OX‘(\L



Cu(NO,),

Fe(OH),

KNO,

NaClO

NaHCO;

\ B U\B Nydf ) e
QG\T‘\)S\‘\AW\ AT,

}\x/wck(()‘\\"s

Sediwwa

o dluma  FC av by e



Naming Molecular/Covalent Compounds

two nonmetals

(ava (oud (,-Wf’owb)

Molecular (covalent) compounds

. » Use prefixes oM((,/
e mono = 1 penta =5
CO\""V“W}“\s di=2 hexa=6 U de W‘-(’;y
ey =3 hepta =7 h (wdiate
__— tetra = 4 octa =8 . +
oy eSS b“"WL

* Mono is omitted for the first element (but used for the second element)

s — \
e COQ = Carbon J oxile

name of refi | Dasenameof 1
1st element s 2nd element + -ide

prefix

(O — (avbgn wuno e



€O, CuJbAV\
AWX'\OQ_
NO
V\«\m A
,\MV\oxl&\ﬁ__
N,O

XY &Wo),u/\ M 0\<}(L.,

CCl,  cavhmm ket chlirde

SFs  Sulhr ARk Flusede

N,O, 3_\«;&10)” ke d oxtde



* Achieve HW has very thorough practice with naming!

* Most difficult part? When given a mixture of 1onic/covalent compounds....

* First have to decide which naming scheme to use???

* Does the compound have nonmetals only? (covalent compound)
e Use prefixes (di, tri, tetra, etc)

* Does the compound have a metal + a nonmetal? (1onic compound)
* No prefixes (di, tri, etc) in name!
* [s the metal in a column that follows charge rules?
* If Yes — name is simple
e If No — must find charge on metal and list as roman numeral!
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