Chople8: Elechm Gnfguetin, + Pt ot

Elechon Comfiguration of Atoms - bosis for @szplaimbng the. behavior of
elements in. perodic Table.

Nomenclotwre: __  atomic orbifal
2 unpaired electron
_T_\& spil’\ PCLWLC‘ eﬂachovw

Noti: T Poudi Exclvion Prnciple sags that 11 i impassibe

Fist Period (15t houzondal row) of Periodic Table : n=1

ls- Notedion  Recall: r a nudhal adom, Fhe adomic. rumber
H o Is’ (# profona) = # elechons

He T |s? He is a stable eloment — noble 9o,
n=| eneigy level {led o

Second Peried (2" howsprial row) of Perodic Toble : =2

) -

B 2s 2p Shorthand Nofoton
slbv 2L o Is? 2s'
qBﬂ _Uz_ I:L S — lS2 st
58 _N'. _HL L .___ — Js? QSQ ‘QP'
R VR VI B S I st 2
S R X A 2 VN A s 25* 2p° or Is® 25" py 2oy Dps
O 1L XS £ 2 A |s* 2s* QP“
gF 2 N NN Is* 3> 2p°
oNe T A NN M Is* 2s® 2p°  very shablé
pes = = § nh:dzél enery lewls

We used Humds Rule : elochons must ocCupy all the orbifals of a glues. Sublevel
singly before pairng begins.

dlamaqwﬁc t refos fo am alom ik which The elechons ane oM Pax}md up
exomplys s He , 4 Be, Ne

Fa/\o.moqmiic: refers fo am adom in which Yhere are unpaued elachons.

exampw: 58,9 F (1 wnpained €) N (3 unparred es) - exhibil Pa/zamaqwﬁkm
00D umonined e7<) SR to W+ extont. s
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Third Peried (3™ horiuondhl row) of Porvodi Tolble.

n=3
Shathond Notation
ENGJ 3s' or Is? 2s* QPB 3s'

fNe} 3s? 3@'
[Ne] 3s* 3p*
[Ne] 3s* 3 93
(Ne] 3s* 3
[Ne] 331 BPy

(Ne] 3* 3 PL very skuble

EW\‘“\ Period ( 4™ housontal Ro@ of Rouodic Table: n=4.
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‘chdwewwa,o“ﬂ\af The wuqyﬁwels @bdup d#e/mdéé;“%wnw/ofw&
expecied, One way 4o remember The g}eneraﬂ order 1s

46 Notw: there ane still
,425/ p , exceptions Yo the \th‘t\q
(55/2[ f oder eq Cu ¢ Cr.
These Hwo ane The only

O Yol ot responst ble

for.

AR

Ancther way is o use Ke penbdic, foble,

The pertodic. Table hos A groups ond B groups. (vertical cofumns)
(Nelz - pemodic Tablo cam be diffount - use pertodic bl on sheet +in et book
Penicds aae homzental rows @ 15t perod conwspmds fo n=1 envgy fevel
A Goup: s and p awbitals are being filled, k.
B Group: ns orbitnl is {dled ard (n-1) d sublevel is bedy\q {led

Evercae :  Follow The elomenk in pemodic tabk jn order of incwosnrg
afomic. number and stife what cbitele are bevrg (lled.  (Tokb-5-5)
Fiqure 5-3|
Exc;mplt: I The fpwth perod (h=4), we oot put elachma in Hs bt ,
Then elochons ane placed wn h=| = 4-1=3d sublevel in Bavxou.psx
val,&1 elochons ane put info 4 p enungy level.

" PERIODIC TABLE OF THE ELEMENTS

. NP

n=1 / | va g#\’) < MWA IVA VA VIALS He
| n=2 ) o : 5 N ‘6\! Ne|
’5 n=3 A e e v(a‘?:v 3 'y .
A use) da vl
- n=5 |ph(8el ¥ | Nbluiol 7 e
v (SR & i Al

o (i ||
G2 leslmlrnkirlint vl el aleyl e ]

=)l e 8 VT
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Example :  In the stk perid (n=b) , the bs orbital &5 filled , the the
energy sublevels are {Qh in e followwrg oder : Hf , Sd thew bp.

Relotion. Between Quamtum Numbers and Elechonic Cawﬁéunaﬁbn

Recall: every eloschon in a odom has i own Wwiugue set of 4 quantum
i bero.

Example: With o complel sct of 4 quantum numbers 16 ech elichm
e an oxygen adom, (O.  There ane & elachmo in 50 ; there shonld
be ¥ sel of ’~/c3ww\+uxmyux/m4w, ome for each electim.

wa MW ¢Ys) & &

O 1L ML NT T

Is as 2p
Election n . L , m m
| DN o (ke O v
) J O e -7
3 2 O (Trd) © *x
8 2 O .0 -z
5 2 | Crast) -1 +4
b L | O +3
7 2 \ +\ s
4 g l - -7
Not@ on boo\ah_o.o_p{mﬁ : T = Spu~ s 5
J = Spm o =

the 3 P obdols one lobedlod Mgt e

Exompla 1 What is an approprale set of ‘/Wm bt ﬁuﬂﬁ lost
elochon fo qo o am elomend of -
noL m omg : n L mg  ms
(& Noo 3 06 O L (Deufb b @-oM *3
de

*
-2,-),0 ) -3,%,%,0
s R A Ay o0an E (N .-No 5 3 \fo’,x‘ t':a‘.'




Beview of Penodic Popertios

The elomends of o cartin. Group #nd fo behave sumidouly i chomical
reoctions because & 1s The OQUTSIDE electrons (the elochons That
ane fonthest from The nuchuw) that ate ivolved in chomucal reactions
These o The owkamest s and p elachons ~ colled VALENCE elachons.
The elomerds 1 o Contaon group all hawe The same rumben of islonce.
eloctroms .

@Ioup IA ( H, LL, Na., Ko ) have | electron in ou)lfx)mas'f Smwvi-' ns
Group T A ( Be, Mg, G - ) have 2elichons in oudrmest sabchd:  ns?
Gioup TIA (0,S, Se -+ ) have b eloctrons in.oudknmest s +p atbrhls: nszan

Summemé{mq Exomple : ’ |
(@) The not -yet-ducoend element with atomic number 115 oclls nto
whici pe,r‘lodic. group ?
(5) Hs chomical hehawior wondd be most somilar fo which elemends?
(e) Hs owder elechons wadd have what shathand nofahion 7 How many |
; o ) along ‘e s 7
(d) Hs elochon Cavxﬁqu/\ahm s Lohat ? (nat Penodxc Jobl)
e An acu,pfab(a set of Y %uam‘hm\ uvmbers ‘[6" the ladt ehacton 1o
be put mmb thio eloment L .
ANS:
(o) XA
() N, P,As — other YA elomendts
() 2 Fp° 5 5 valune elochono
(d) [Rn] 5FM ©d° #s* 7’ .
8e |

© n=%, £=1, mpcaddbe -l O v+, ms condd be tZ -



{o o Cherrucal P@\iodicdif

 We quat funished diswasing The shuctwe of afoms and inhoduced U relofimship
| o chumicol periodicity, ¢ The vanation in The propertias of eloments wth Thua
Pos.ntlo'h.s i Yhe pertodic fuble.

prediced

elech . wamtum electron.
C%LSO_“ = Sc,hrodvv\clef = numbers : :;\>CDV\'6‘9\U‘O.+IOP\- - onpeﬂly )
wave-like Ecguochom n, A, mg, ms |52 252 2t - (periodiciTy
A T accardung.to
pertodic +able

fﬂ\e hustory of The porotic fabke is quen in The dext . Mendeleev and Meyer
(186q) independently amanged the knoum eloments info a padltun based on Thun

properties, Thus seting the stage foufhe .- -

Pericdic Law @ The propeitis of the eloments oxe Pmodicﬁmcﬁbns of Hen
adomic numbers (the numbt o protmo in The nuclus).

Terms {00 the Periotic Table :

c{rowp or ﬁmily ¢ verheall colwmns
the eloments have simdon chomical and Pphysical qu)@:’[és.

Penod ~ horizontell rows
Yhe elomenmts have ﬂ;vope;\{\es ot change ongx\uwivele acres The Toble .

Guup A+ " repusertative “ elemerds

| show distinct and AfRirly requiar vanafions i properies with e
odomic nuvmber N | ,

thew last electron is odded 0 om s or P orbrfal

Group B: show less dramadtic chamges in properties with mumas[r\q afomic ruumber
' o last elochon & added o am (-1 d orbisl wohick lies
msde the owder hs and np elochoms




The repusentatioe elements :

Group TA (@xcapt H) olRali metals ns
Group A alkokine. eonth. metads ns*
Group VA halogens  (sald- formas) ns? np
& ) hoble (rare) qases ns?n
o ( 9 (except PH‘;)

- d- hamstfion elements ¢ in B qroup (except ITB)
electrons are being added 4o d-orbifals

(Nét.: ILB s excluded s Hhain lost € s added o
s orbitol. Elemerds ane 2n, Cd, Hg, but then
Propew\xu o Simdon, to d- {-mw\snhm elexronds.

ISt bransifion Seve ¢ 5 Se —> 44 Cu

A" Froms tfion, sems | ™ 97 A

3™ transition senies ¢ gyla, 3Hf = 39 A
4™ framsihon, sexres: gq Ac

1hner Hramsdhon. elemends : locakd betweem TIB and IVB
o electrens ane beng added Ho o orbitals
18t jnner tomsihon. senies ¢ lomthamides  seCe = 5 L Clubehium)
2% jnner tramsition seves @ actinudes aoTh = 103 Lr (Jawrencuum)

L&le Dit Repusentations of | Reprusentative [Elements -
« only The elechons shoum n The oukr s & p atbitalo cmshown as do‘l’s

. Thue one colled VALENCE ellectrons. S
Po.x/\ﬂ,d ard unpaared dodror\o o shown., oo .
TA!LE;S’ ‘Lems Electron Dot Formulas for Representative Elements . L
A VA VA VIA VoA o . 3t
- Memonze or _. .
{except
3 3 5 6 7 Hei
o educe ‘ﬁhr\
I pertodic Table.
Al S B $: G caAn
Ga-  Ge- As Se: Br Kr:
in- Sn Sb Te: l Xe i} g
T Pb Bl Po: Al . Rn s




Perodic. Poperties for Goup A Elemends

1 The P‘w'sic::i and cherical properties of elements recur Peﬁodjcaﬂy..
Thert ara. S properties we will consider i deph,

(1) odormic. vodil *) 1onic rdi
(@) lcwﬁaﬁbr\ entgy (5) d&d?brx&qg&i»dzr

(3) elechion o#w\rlzf

1) Atoruc Rodii ,
Volugo hawve been detrmumed lrxd«/\ﬂd&, (unids : angstroms 1A =10"m
hamomudtas 1107 m
as we move fiom left fo rght MQMMM@ n=a)
The atornic number incaases.  Thuare ﬁr}qxbgcdmllafom) profons
aw addid o the mwﬁf&%&%“ﬁaﬁdﬁd% the elpctrm cloud .
in scume. moyor envigy level.  There is greater and qreater athachon ;
te elechm cloud is pulled cloger and closer mfo The nuclewo.
Result : the atomic radii decuoses. €g Li> Be?B>C>N>0>F>Ne
as we move flom op (n=1) o bottom (n=?), elechomo ars odded o
Mker. and hghn engy levels which are corresprndingly larger amd
loager.  Result ; Hhe adonic radic novases.  €g Be < Mg< Ca< Sr< Ba.

Increase

qereral trerd in edomic radii
of A group elements with posthion.
in perodic Table.

Increase

S —
Increase

 [Chemicoll. reactions resuld flom The intrachion. of the owdeamost elochomo of
e elomerts involued . TF\M).]GV& & W W\pm‘fu/th o kwow how ‘hqkﬂ«{ e
achons of am eloment one held and how easily the elomends gaun
 or lose eloctrons.

[T que uo‘Wus I

ofn, the emergy mvoleed n these procasses iS mcoowxmd

L contention:  energy s released (exdthernic) : enerqy hos negaive el
. energy s absobed (endothermic) : energy hds positive. value




g0

(2) F_rs’r lonization. Energy : minimum amount of energy requred Fo remove e
mast loosely bound elacton from an isolakd gaseous aom to form
am lon Witk o I+ change.

eq K@ — K'qg +e | T.E = 419 kI /el of Koy oforms
7 , Fbr l‘iK-f' ;
or K + 49 kI/mel = K'ggy ve #p 19 lflm:f

(process reﬁu.ww enngy — Is endothtrmic)

For colcuum. :
Fist 1onizodin energy, |E, Ca(g) + 5%0kT = il + e
Secand lonaotion ey, 16, Cat (g) + S KT = G @ + e

TE,> TE, sine it is more dfieult Yo remove an elochm fom o
pesrhvely charged specins Than o yuwhad one

Agaun, |E measwies how hghtty Fhe elechons are bound o the atom.
As IE T, the dpdly in Yrm\ﬂwm;am elochon t

e  Gonual hend ' IE, of A Goup Elements

with. posthion. in, pertodic. table . EXC&PW

o of ITA and VIA,  These canbe.
exploired by Quantum machamics (see pp 226,

Increase
Increase

o the ouden He elachon is more kit bownd Than amy s (has highast IE)
the ouder Cs elochon. s the easiest Yo remore ( has Iowem‘ IE, )
(Netg: Fr is \é;mred becawve 1tis rme and wdicachve)

Knomedqg, of e relatine valneo of lE assist in. }bred,{qu whok
elorend s '@‘um covadont bondo  ( by shanurg elochims) and iwhich,
-@m lorac omds  (( elochms one ‘ham&]é/l/\&d 7{0%\ éme afom to

.am. o‘w\QJr>




exoumples

g-1l

() Electron Affinity :  the amount of energy mudued in The process i

which. an electron s added o an 1scladed gaseous afom ‘!o,ﬁrm an
o Wik a. 1= cka/\qe..

O

Be +€ + PHRI —

Q@ t€ — C/L_”(q) N

omion.

Be (9)

anion

248 kI

O
EA= *mj/)g\of
(endothernic)

E.A = 3§ h’S/m,zc‘
(excthermic

#P: 1+

#e= 18 (chnge of - meams | evha elochom)

¥n=lf

350 —
fr 201

13
More negative

o

=

s

oL

]

=

2

5]

=

(4) Toric Rodii

—————————
More negative

LEFT SIDE
ofF | Group L IA Tp THA
PERIODIC : WU | CTRC S
e config | ns' ns® nshp
electrons lost | 2 3
1{0nal change onion | 1 +Q  +3

‘..;

Genernl -hend in. elechon affinitiin of A group
elements with Posiﬁon N Fenodic fable.
mfﬂ‘ﬁ are many eyu,pﬁw.

% is eavier 4o add an elechon goimg fiom left . fo nght or batfom o top.
hodoq&’\s qa.i)/\ elochons eaml«.f - have more chdiva elechom O‘#‘”“w

- Most parent afoms will react witk olker adoms In order fo gain a. noble qas
eonfiqurodtion , by eifher qainng or losing elactrons.

Atoms In these groups will lese =
electrons o -{Grm cochons and
become Pos}rHVdX‘Cqud.

the noble. gas, Ne ,reom. .

In periods @ and 3, ions from JA, LA and 1A are ISOELECTRONIC
. (have the some total ruumber of eloctions).
i €g yNa's Mg " andg Al all have 10 elactono and ont soelictronic wath




llh oder of dﬂ.cm.o.s—wq

loruc odak

g2

Nel > Mq';“ > AP since as more
elechons are removed, “the remaimung elochons ot held more hghttly.

Also, Na> Nat | Mg>Mg?

o . .
R‘@HOTFSW Swoup VA VIA VHA Moms in These qroups wilk
PE?‘ODéC cectronic confid” | g nnp nshp®|  gain electrons o have noble

TEE | electrons qou'r\ed -3 L qos confiquaschon - they form
fono chorge enion | -3 -2 -| anions

i
|

Examplr I porind 2, N7, (0" and oF  all have 10 elactions andl ane

lr\G(der of decwasirg ienic radii N

isoedechonic with oNe, Not | oMg™" and ;A1

>0¥>F-. Aseﬁndm\o»maddz_d
fo a reutnld atom,. the elochm clowd s expanded. Ww{m N® >N

aitég, e H™ > H> H+
(l) sumple V\QqcrlthH changed 1o (amiens) axe always lamer thon parert adtom.

- (@) simple POM charged 1omo (Cations) ane always smaller Than paront adom.,
() withun an 1soeloctonic. senes , atomic radiul decrase ao adomic no. Ihogases.

Increase

Ge)«u/\alw‘vu\d _'u,m 1ovac rodil, of A,A Goup
elements  wik _?osiﬁ'o_m In pertodic foble.

Increase
Increase

oitact elechons fo sf when chemitally combied Uik another afon.
, CW\ese wlues appan on ﬂ\e_ pertodic fable in Yhe taam)

Increase

| Gm\m «di i clachongatiy of A Gougs
e i~ pmodzc Jable. .
Rame

CF bt BN (O 58 a0
O ruthgut EN(3S) R F

Increase

1

1

| e —————-
i Increase
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Eh&bmqﬁwﬁikwmﬁb}ﬂpwm?xcm&m%de&m

In oo &u‘mph, bw\w\.ﬂ (a eloment) ca'mpm\d, e mow eﬂdﬁoMqo&W
elemest "wa/rffsh elochms more. ard "qd}: “ the Y\qu&wt cwdoclrt% b,

E\(am\p(w%
hﬁ. | -f + - -3 +|
No.Cl No H N Hs

N 10 30 Lo ) 30 &l

;N5\1= Ce'v\{\qurodm\ ol famsihm matal o

| Fe {A{( 3d° Hg? recall Hs%lngsy erongy

Fe* (A 3d° remow. € fom owdured cehi
ot

Fer [A«r} K

Se, the oder Yo pud & unfo abials (ondu of UnALRs U w\qyﬁ

S di%w*ﬁ'omhmYmr@wvee"ﬁovv\owdm.




