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Chapter 6 — The Periodic Table

Section 6.1 — Organizing the Elements

1. Early chemists used the pmpéf'h {S of elements to sort them into
9/(?)0&1/03

a. There were only } 6 elements identified by 1700.

i. Chemists suspected that other elements existed
ii. Began using OCI @Vl?l?’/gf— m@%aés to search for

elements and between 1765 and 1775, five new elements were discovered

(including 3 colorless gases: hydrogen, nitrogen, and oXxygen)

b. In 1829, J. W. Dobereiner published a classification system. In his system, the known

elements were grouped into +/fﬂds
i. Atriad is a set of three elements with similar ///Wﬁ&s

2. Mendeleev
a. In 1869, Dmitri Mendeleev published a table of (00 elements.

i. Hewasa p/l[,pn f:ﬂL and \JLMW and wanted to have

a table for his students

ii. He wrote the properties of each element on a separate note card and then moved

the cards around until he found a I[Qar?l/éfﬁ that worked.

iii. Arranged the elements in his periodic table in order of increasing
Afomsc /ASS

1. He developed his table before scientists knew about the structure of atoms

2. Hedidn't know that the atoms of each element contain a unigue number of
/@7%/) > (basis for the atomic number)
? .
iv. Left spaces in his table (marked witha __ % )ashe ,ﬂﬂf&(rcﬁj that

elements would be discovered to fill those spaces and he predicted what their

p@ﬂéf?"’&s would be based on their locations in the table.
1. By 1886, those (j elements were discovered and had properties very

similar to the ones Mendeleev predicted they would have.
b. Later that same year, Lothar Meyer published a periodic table that was nearly identical.
€. Mendeleev was given more credit than Meyer because Mendeleev’s table was published

first and he was better able to explain its usefulness.
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3. Moseley
a. In 1913, Henry Moseley determined an atomic /] UM W for each known
element.

I. He discovered that there should be a slightly different pattern than what Mendeleev
had used. The reason for the pattern wasn’t based on the atomic mass but instead
on the number of ,P @fDﬂS in the nucleus.

ii. His work led to the modern definition of the atomic number and the recognition
that the atomic number (not atomic mass) is the basis for 0C44’I /Zdﬁcw )

b. Inthe modern periodic table, the elements are arranged in order of /}’IC/C&J{)’M)
atomic number. b
4. Pf/r(!O&{[.C AA W : When the elements are arranged in order of

increasing atomic number, elements with similar fprgﬂefﬁ&s appear at regular
intervals. The physical and chemical properties of the elements are “}Q(VICL’I’?'OFIS of their

atomic number.

5. P&ﬂ 04 (Cl 73] —the arrangement of the electrons around the nucleus explains the

patterns we see.
6. International Union of Pure and Applied Chemistry ( 1(/{ P/‘}C ) is an organization that sets
standards for chemistry.
a. They numbered the groups from left to right as Groups 1 through 18
7. The three classes of elements are metals, nonmetals, and metalloids
2 _Metals
i. _?Q_% of the Periodic Table
ii. Good CoﬂO&CGfoS of heat and electric current

1. 51' [ Vér and CQPPU are the best
conductors of electric current
ii. Have high .»Eb(Sf'er or Slﬂgeﬂ (ability to reflect
light) when freshly cleaned or cut
iv. Allare 50 [(.0(.5 at room temperature (except Mercury)
v. Many are d.LLC/‘h( € —able to be drawn into wires

vi. Most are W“eé'»‘ﬂ (Q/ — able to be hammered into thin sheets without

breaking.
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b. Nonmetals
i. Upper (‘(‘%{’/\T— hand corner of the periodic table
i. Great __ \[Ar(abon
1. Most are gases, a few are solids, one is a liquid
iii. Poor conductors of heat and electric current
1. One exception - Carbon, in the form of thcﬂ[/\lf'e—‘ , is able to
conduct heat and electric current.
iv. Solid nonmetals tend to be bﬁ.'H‘Ie-« (will shatter if hit with a
hammer)
¢, Me'f?\.l !0{ As
i. Stair steps that Séparafe the metals from nonmetals
ii. Have properties that are similar to those of metals and nonmetals
1. Under some conditions, a metalloid may behave like a metal. Under other
conditions, a metalloid may behave like a nonmetal.
iii. Referredtoas  SeMI — COMO(CLC;\LOKS‘
iv. One example
1, S\l tlc,oy'\ —poor conductor of electric current, but if it is
mixed with a small amount of boron, the mixture is a good conductor of
electric current.
a. Glass items are made from silicon dioxide
b. Silicon can be cut into wafers and used to make computer chips
Section 6.2 — Classifying the Elements /4 fomic # '-:’ 7 {21 >
8. Reading the Periodic Table Aﬂ{j’{i{g — 15 _%’]T;;
a. The periodic table usually displays the Sj m bolS and mass [Ne] 35*3p°
yY\amés of the elements, along with information about the structure _ 35| & | 28
of their OL"'D ms Br
i. Atomic Y\QW\.W (top number) is above the symbol %aggfl
ii. Inthe centeristhe Sﬁ;] Mbo’ for the element, with the name L Rl
underneath | s Rl o
iii. Average atomic __ N aSs (bottom number) IodIm
b. Most will show if the element is a solid, liquid, or gas at room temperature 126.50
o é ) [Kr] 55° 40" 5p°
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c. Some groups on the Periodic Table have special names

i. Group1(1A)- A [ kﬂ { f‘ metals

ii. Group2(2A) — A’ [ Kﬁ\( (h\/l-e_ e/a% metals
iii. Group 17 (7A) - HV‘-[WS
iv. Group 18 (8A) - Nale 6(5)/&565

d. Elements can be sorted into noble gases, representative elements, transition elements, or

inner transition metals based on their electron configurations
i NOU( & Gases
1. Group 18 (8A) —the noble gases are nonmetals that rarely take part in
reactions. They are very unr@af){'\\fb . Sometimes called
\wert gases.
2. All noble gases (except He) have i valence electrons. #s? #p®
i. Representative eements

1. Labeled as Groups 1-17 (or 1A through 7A)

2. Also known as _A_ groups”
3. Called representative elements because they display a wide __{ dﬂg =
of physical and chemical properties
4. Have from I_ to 1_ valence electrons
a. S and P sublevels in the highest occupied energy level are
pactially fies
i. __lransd hlon E|emen€

1. Labeledas” Ji groups”

2. block

3. Inatoms of a transition metal, the highest occupied s sublevel and a d

sublevel contain electrons. A /@I/I,C I electrons are based on

the number of electrons in the 5 sublevel.
iv. /nnff/ T/Z [2Y 'ﬁOVI Elements

1. Elements that appear b@[OM/ the main body of the

periodic table
Z, :)c block ( /an%AﬂM/dQS and 407[“4/‘9&‘( )

3. Some of these are not found in Vla TL(AW . These elements

were prepared in laboratories (using methods discussed in Chapter 25)
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e. Electron Configuration and the Periodic Table

i. The pU(‘ch an element is in tells you the highest occupied

principal energy level (the number in front of the s or p).

ii. % block — Groups 1 and 2 (1A and 2A) and Helium
iii. 5 block - Groups 13-17 (3A — 7A) except for Helium

block — Groups 3-12 (B groups), transition elements

V. i block — two rows below the periodic table, inner transition elements

Section 6.3 — Periodic Trends

9. /HD/J’HQ /?&6{/(.(5 —size of an atom

a. Atomicradiusis_0OHNe ~ M/F of the distance between the nuclei of two atoms

of the same element when the atoms are joined.

Distance between nuclei _

Nucleus \WQ o O
2 / \ Hydrogen (H,) Oxygen (O,) Nitrogen (N,)

30 pm 66 pm 70 pm

Atomic radius Fluorine (F,) Chlorine (Cl,) Bromine (Br) lodine {l,)
62 pm 102 pm 120 pm 140 pm

b. The distances between atoms in a molecule are extremely Sm&//
c. Often measured in P{CO ﬁwkﬁ (pm)
i. One "fn-”l‘OV\ picometers in a meter (1 x 10 % pm = 1m)

d. Periodic Trend of Atomic Radius
i. Group - atomic size /W&f&dxfﬁs from top to bottom in a group
1. Increases are there are more Ofb-_fl [S of electrons as you go

down a group

ii. Period —atomic size ["Ag€S  from left to right across a period

1. Decreases as the nucleus has more protons and is able to
A ‘/ﬁ%% the electrons O/0W to the

nucleus.
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Periodic Trend of Atomic Radius
smaller

B

TNCKEASES

|
!
Size of atom

i DecReAses
10. Review of __JonS

a. Some compounds are composed of particles called ions
i. Anionisanatom or group of atoms that has a *ﬂOS(f) Ve or
mﬁ}dﬁt/e, charge ’
ii. This charge is due to a change in the number of 8/6645@/’)5
N@MM atoms have an -@?M/ number of
protons and electrons
b. C(} ‘7L) orns —ions with a /{ﬂﬂcs_( 76 ve charge
i. Resultof /OJI VM an electron
ii. Group1(1A)elements wnll form cations with a i charge

> Smaller

iii. Group 2 (2A) elements will form cations with a tZ charge

iv. Group 13 (3A) elements will form cations with a 1-5 charge

V. M@fﬁ /5 tend to form cations

€ /4"4 [ ons —ions with a Mﬂd}é‘l/e- charge
i. Group 15 (5A) elements will form anions with a ;3_ charge
ii. Group 16 (6A) elements will form anions with a i charge
iii. Group 17 (7A) elements will form anions with a -_ charge
iv. Nﬂﬂ m@hls tend to form anions
11. IDI’I{Z&UhOV] Erurad,”  —amountof energy required to remove an
electron from an atom 77
a. F(.fsf- ionization energy — the energy required to remoye.

the first electron from an atom
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b. Periodic Trend of First lonization Energy

i. Group - first ionization energy tends to O(ZCﬂMJZ from top to bottom

within a group
1. Atoms have more 7LDM electrons as you go down a
group
ii. Period - first ionization energy tends to /W from left to right

across a period

1. Atoms want to (/gﬂfﬂ electrons as you approach the

nonmetals
c. Foreach OUCCELSSIVE  electron that is removed, it takes  MLO(E

energy

i. With each electron removed, it takes more €n &';43/ as the more

positive nucleus has a Si! Q[gg,_{ pull on the remaining electrons

Periodic Trend of lonization Energy Mot ew(%

!_ []

DECREASES

EAEEERRCEEEEEEE )
IIIHIIIIHHIJ_IW {

Energy needed to lose e-

L
) T NCREASES eneryy

12, IO nic &O{ (|('L S —size of ions @ - w}i"
a. C&L’hOQS are always _ S/ML.A [ ‘Cr than the atoms 156

from which they form

i. LOS& electrons to have a positive charge, so they 191

are gVVlﬂk“,Qf than the neutral atom

238
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AV\ Lons are always f,d f%}ej(' than the ) “ w3
atoms from which they form : \b@ _— e
i. é?ﬂ ('f’] electrons to have a negative charge, so 12 181

they are jﬁ(\g&( than the neutral atom

. Catons < Neuhal atoms P

d. Periodic Trend of lonic Radius
i. Group—ionicsize 1 IC LA S€S from top to bottom within a group
1. Increases as there are more _Ofb("/ﬂ,[-g of electrons as you go

down a group
ii. Period — ionic size C&:&&g F.5 from left to right across a period
1. Elements on the left hand side (/N &ﬂ.é ) tend to form
C,d.‘ﬁoﬂj . As they get rid of 1, 2 or 3 electrons, their size
Aecreqses
2. Elements on the right hand side ( /Lon/mjzt/j ) tend to form
Anions
a. Sizes &WMQ from left to right within nonmetals as
they are gaining ;QWCY‘ electrons
i. Group 15 (5A) gain_ -3 electrons

ii. Group 16 (6A) gain Z electrons
iii. Group 17 (7A) gain [ electron

156— Atomic radius @ Metal atom
. N) Cation
LI @ Metalloid atom _
2 janisvadkig 0 Nonmetal atom "“'} A
__1A 8A
s 30 AT
a2 A SA L SA  7A SR
@ 12 el 7'7?1 ®  sle e “ F70,
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Periodic Trend of lonic Radius

smaller
INCREASES
(TIIITIIIIIIII]  larger
FHARHREEEEEEEEEE
Size of cation Size of anion
Decigeases > Da‘teem'eg

13. g/ﬁcmﬂCMﬁ l/l — ability of an atom in a CﬁMOC{,/l/ to attract

‘F/lmnﬁ /‘ \fALML

a. Differences in electronegativity values are used to 9 I | 20
_;DMQL what type of b&ﬂjf will form F
between elements. Listed in the upper ﬁg/M hand &%iﬁ
corner of your colorful periodic table. [He] 252 2p"

b. Periodic Trend of Electronegativity

i. Group —electronegativity from top to bottom within a

group
1. More ﬂfé{% of electrons

ii. Period —electronegativity /h(}fm&’/g from left to right across a period
1. M&'/db .tend to have low values
NO//,I %?lz(,b' (except for Noble gases) tend to have high values
3. Noble gases are e)(d
Transition metals can \/df%/
(o2 %f’ electronegative eIements —Cesium and Francium (_“" ' 0 1 )
i. Bottom of Group 1
ii. Have the least tendency to d‘llm‘fﬂ electrons. When they react
with other elements, they tend to lose electrons and form c&ﬁ.ﬂﬂf
d. m/OcS_f/ electronegative element — F/ULD fl-}’]€ ( 4.0 )
i. Topof Group ﬂ (719‘7

N

Ja'h Wﬁ’
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