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The eleciron configuration o orenizaon o secroncrling el sioms shows @ recuring petem
city. The electrons occupy a series of electron shells (numbered shell 1, shell 2, and so on).

ot mare subshels (namd & p e an 0. As alcrmic mmber increases,
electrons progressively fil these shells and subshells more or less according o the Madelung rule or

[
With an atomic number of ten, neon has wo electrons in the first shell, and eight
electrons in the second shell—wo in the s subshell and six i the p subshell. In periodic table terms, the
first ime an electron occupies a new shell coresponds (o the start of each new period, these positions
being occupied by hydrogen and the alkali metal

Since he roperies o an dement are masty determine by s electon confguration.the propertes of

the elements likewise sh

in the diagram on the Ieﬁ s thisperodicty ofproperties manfstatons of wmch were noticed well
at led

operies of e ement eeur o vanson HanS) A e ot o 15 st brate s,

Electronegativily is the tendency of an atom (o atiract electrons. An

atom's electronegatiity s affected by both s atomic number and

the distance between the valence electrons and the nucleus. The

igher i lecronegainiy, the more an element tacts elctons.
 proposed by Linus Pauling in 1932. In gene

s\sctmnsnmwlw increases on passing from left to nqm aonga

o decaases on descenng aroup Hercs, fuarine s e

z

% W

E ]
Atomic Humber

Le Chatelier’s Principle:

1. Anincrease in concentration on one side of an equation favors or drives the
reaction to the opposite side. adding reactants favors products.

adding products favors reactants

2. Anincrease in temperature favors or drives an endothermic reaction
forward to products.

3. Anincrease in temperature drives an exothermic reaction backwards to
reactants.

4. Anincrease in pressure drives a reaction toward the side with fewer
molecules (moles) of gas. Increased pressure "forces” the reaction intoa
smaller volume. The gas volume is smaller with fewer gas molecules.

5. Adding a catalyst does not alter the relative amounts of reactant and
product. Forward reaction happens more easily and so does the reverse
reaction. Equilibrium is only reached faster.

In the previous week,
dtose b ocsabien o, Tt wosk e il quaritsiuely asep e ec

constant for the same reaction: the reaction of iron(l) cation complexing with a

anion (SCN-) to fom theron() thiocyarate complx, Fe(SCN)2+ (Fauation 1) jrrires

esponse 10

expressionis as shown in Ex
B s SN ey oIS () Equaton 1
Equation 2 2+ eq 3+ [Fe(SCN) | ISCN

-[Fe]
If Keq is a large number (>1), then the chemical equilibrium favors the formation of product (arge
mumerston Ifeq  a smallnumber (<1) hen thechemical equirm favors the formation of
reactants (large denominator). In this experiment, several solutions of varying initial
Conceniations of i eactants are o bt pepared. Despie the iferent conceniratons,the
eqilibrium constants calculated from their equiibrium concentrations should be the same, as
long as the temperature is kept constant.

Before we begin the study of the equilibrium concentrations, we must first prepare a standard
e tohelp s detemine the oncentaon o Fe(SCNI2+ t e, Le Chitaler's
Principle states that if at equilibriu lied to a system, the species will react to
ofsethe change so as o malntain the equibrum. We wil uss ts princie tosidinthe
preparation of the standard curve. It will be mae by ploting the absor

conceniraton of he od fan(1) iocyanate complex, (Fe(SCN)21). f the cuncemvanun of the
reactant, iron((l) nitrate, is increased (0.200 much larger

thiocyanate anion concentration (0.00200M) on (Equation 1wl el lmced amost

110 producs

apparatu, e il concertraon of

Fe(SCN)2+ is equal o the inial concentration of SCN~. The intensity of the red color will be.
concentration

measured and will be proportional to
of the Fe(SCN)2+ species. (Review Beer's Law from Experiment 3.)

produced, be altered sothat
each o the wo eactng species (Fe3+ and SCN-) will be the same order of magnitude
(~0.00200 M each). Because the concentrations will be so similar, the system will no longer be
foreed al the way o the right (owards the products) and you il be ableto determine

Fe(SCN)2+ at equiibrium will be
determined ccording o its Since for
every mole of the red complex, Fe(SCN)2+ produced, one mole of Fe3+ and one mole of 78
EXPERIMENT 8: DETERMINATION OF EQUILIBRIUM CONSTANT

SCN - will have reacted, the equilibrium concentrations (unreacted species) of Fe3+ and SCN-
can be detemined by sublracting the concentition of Fe(SCN)2+ formed from the initial
concentrations before the reaction took. e can set up an *ICE" table, find the equilibrium
concentatons o aach of s vae apebioe and soe for g
Each of the inital solutions will "
ihe soluton of 000200 M Fe3+ made upn O 500 M 11 and th soluion o 000200 M sen-
made up in 0.500 M H+, 0.500 M
Constant, The reason for his is hat the iron(i) ihiocyanate formion reacion must b6 run
around 0.5 M acid to prevent significant iron hydrolysis (Equation 3) that affects the
concentration of iron(il) ions.
Fe3+(aq) + 3H20 () Fe(OH)3 (s) + 3H+ (aq) Equation 3
Also0, the reaction must be run at acid concentration below 0.7 M because othenwise the acid
reacts with the thiocyanate reducing the available SCN- as well (Equation 4).
H+(aq) + SCN-(ag) HSCN (aq) Equation 4
Each reagentis together, you
il v o s conentaton. T caloutions il you ss6 wil e 1o Accountfo these
dilutions. An example is
Exampl L 1508 mL of 000200 M Fe(NO3)3 s mired with 3.10 mL o 0002001 KSCN and
200mLof 0500 M HNOS  hats the fina concentaon o the Fe3+ o

L2 2NV MV uheroy e TOTAL selime m he il soluton (000200

0.000998 M Fe(NO ) V/ 10.18 mi

9 Fe{ND ))(5.08 mL) MV M
98x10-4 M Fe3+
Check: Is the answer reasonable? M2 should be more dilute than M1.

The lecton wmuy of an atom s he The lower the values of onizaion energy,
the more
metallc characte the e, Comree
i incraases i Hgher wles of
these pmpemes Given e perod thess
three properties, metalic character s 0 dearesse

of
Section & added o & neutrl om m fom
negative i

varis greaty some pattrs emerge,
Generally, nonmetals have more positive.
electron affinily values than metals.
Chlorine most strongly attracts an extra
slecron. The slecron afiniesofhe notie and f elect
o yeen measured
Conclusel. So ey may or may ot have
slightly negative values.

at the botiom left of traditional periodic tables and the
‘most nonmetalic elements (oxygen, fluorine, chiorine)
‘combination of horizontal and

lcton affinty generaly ncreases asross
aper xplains the stair-

is caused by the filing of the.
hence sholio e iom group 17 atom
releases more energy than a group 1 atom
on gaining an electron because it obtains a sometin
fled aience shll andis thereore more

ments adjacent to
that line, or elements adjacent to those elements, as

A o of ecreasing olecron afriy gaing
expected.

e elements [ e least,
o Toastof those laments for which Substontaldata  mvlabe

There are some exceptions to this general rule. Gallium and
germanium have higher electronegatities than aluminium and
silicon respectively because of the d-block contraction. Elements of
the fourth period immediately after the first row of the transition
metas e usully sl stomic i bcase the d-siectons
effective at shielding the increased nuclear charge, and
e o s tigher The

Atomic radii vary in a predictable and explainable ‘The first fonization energy is the energy
it takes to remove one electron from an
atom, the second ionization energy is the
table, from the alkali metals to the noble gases; and
increase down each group. The radius increases

sharply between the noble gas at the end of each given atom, successive ionizat
period and the alkali metal at the beginning of the energies increase with the degree of
eriod. These trends of the atomic radii (and of onizatio e

various other chemical and physical properties of the
elements) can be explained by the electron shell
theory of the atom; they provided important evidence
fort me development and confirmation of quantum eparence gresier mmes m e\ecxmsmnc
atiraction; thus,
increasingly mére anergy oneaion

es greater up and to the.
fight of the periodic table.

T aectons nhe 4 subshel, whichis
progressively filled from cerium (Z = 58) o lutetium (Z
=71), are not particularly effective at shielding the
increasing nuclear charge from the sub-shells further
ments immediately following the. Large jumps in the successive molar
lanthanides have atomic radil which are smaller than ionization energies occur when removing
would be expected and which are almost idenical to an elecirt le gas (complete:
the atomic radil of the elements immediately above
them. Hence hafnium has virually the same atomic magnes
radius (and chemistry) as zirconium, and tantalum ionization energies of magnesium given
has on stoic cctus sl to o, a9 o, above correspond to removing the two 35
nown as the lanthanide contraction. electrons, and the third ionization energy.
el of i 1nhanide conracton s notesable p to is amuch larger 7730 kJ/mol, for the
platinum (Z = 78), after which itis masked by a removal of a 2p electron from
relativistic effect known as the inert pair effect. The d- stable neon-like configuration of Mg2+.
block conuaction, which is a similar effect between Similar jumps occur in the ionization
the d-block and p-block, is less pronounced than the energies of other third-row atoms,
lanthanide contraction but arises from a similar cause.

lead, p:
compared (0 thallum and bismuth, appe (0 be an artfact of data
selection (and cata avalabiity)—methods ol clcultion oher than

Paulng methed show the nomal b randsfortese
Sements

Titration of weak acid
The pH of a weak acid solution being titrated with a strong base solution can be
found at different points along the way. These points fall into one of four

H=pK, +1
P bk, +log [HA]

ione) Betran i be niering an
m the nucleus. As Beer-Lambert Law
A=ebe

the nucleus and would release less energy

Where A s absorbance (no units,since A = 09,9 Po/ P)
‘when added. Howe: i

s the molar absorbtivity with units of Lmol  cm
bis the path length of the sample - that i, the path
length of the cuvette in which the sample is
contained. We will express this measurement in
centimetres

cis the concentration of the compound in solution,
expressed in mol

anomal
higher ainon aes nan e next
lighter congenors. Largely, this is due to
the poor shielding by d and f electrons. A
unform decrease n lecon afniy only
annlies fo aroun 1 ator

Transmittance, T = P/ Py
%7100

‘Types of equilibrium
LIn the gas phase. Rocket engines(12]

A=2-logip ¥T

(uemcleu gy tkes place hrough
Succession of equiliorium steps including

A G° = —-RTIh K
A, G = A,G° + RTInQ,
AG = AH —TAS

21. Periodic Trends and the -block elements
211 Overview of Periodic Trends
Al periodic trends based on effective nuclear charge Zeff.

bjc: small rad d
to form 7 bonds,

Q>K > delG<0 -> Forward
Q>K > delG >0 > Reverse
K>1 -> high product
sngmﬁcampm erty of a drug K<1 = low product
e retracton, ko exchange, Equilibrium is toward weaker
-3.Solubilty product acids/bases

-4 Uptake and release of oxygen by
haemagobin i biood

LLogb-Disbuton cosficirt: mportant
ticals where lipophilicity is a

‘Small radi > less negative EA b/c increased e-e repulsions; can't have
more than 4 neighbors; high charge/radius ratio, so more covalent-nature
ionic bonds.
Energetically unavailable d orbitals (would have to go to n=3 energy) ->

/t have more than 4 e- pairs.
‘Smaller atoms -> more p-orbital overlap > stronger 7 bonds -> more
multple bonds.
Inert Pair Effect: Heavier elements of Groups 13-17 often have oxy states
are lower by 2 than max Dvedmted (b/c increased ionization energies,
decreasing bond strength
e bl (30t (12 sbshels poor t siling -5
have high Zeff.
Largr st s lence overlap > weaker boncs

6.Acid/base equilbria:

ng bocs < additona €

Three-

A (for Imy

Absorbance

A (for HIn)

PK, PH

22.3 The Elements of Group 15
NP like nonmetal; As sb semimetal; 81 metal. Al form +3, lighter form +5, lightest form -3, Tend to
behave like Lewis

N forms mulibonds. - il NN

N
high (emps N0, NO2, NH3, NCCN. NH3 + X2 - NX3. Hctros > LiaN, Ca3N2. Less lectror
interstitial. Covalent Nitrides w/ semimetals
Heavier w/ only single bonds, e group. Reactivity of G15.
decresesdoun he group. P s gretestabity o orm  bords e Thermal stability
organi

of
prico-C
22.4 The Elements of Group 16

Constant o, bt sclutors, lon e o o
P icomioaior st NOy soluble  none i, Dewterium sie e unstale:crested by cosic ays n
ot ClO  solble  none atmo,rainfall t ocean
e aeme, Seblonk saibrum CF solble  exceptAgr, Hgp?, «Pb3* 020 has bp. of 101, > evaporfra distlaton to separate. More ass
e chemisty, ¢ bl exceptAg" Har, Pb2* iffuses slow - eectrolyss makes more H2 gas than HD gas
sipramaecul chemisy moecuer P except Cat+, Bat*, Sr2* W losing L
ecogniton, dinilzogen tet SO soluble Hga.ppba. Py foform it b 3 At oo e - e i
oncoran usc\\l‘a;mg veaclmns the CO- insaluble  except Grouplaand NHy:| 26 ; s 182)0
approach to equilibriur POg-  insoluble  except Gr o NHs* ond, cov. or polar cov.
% ot Group 14 and NHy
o gy oo caes -OH  insoluble xceptGroup A, “Ca®* o b - g s e s, (1
e center bond: - bridges 2 lectro+ atoms. (- neracting w/ empty sp3
0.The related Nernst equaio orbitals > 2 holding 3 atoms - e defcent.
slectosremsty s e erence in s insoluble excep( S Group A, 1A and To make H2 gas. M+ e acid M + strong base; MH
lectrode potental as a funciion of redox NHa* Most el form binary hydrides. Covalent: moleculr sub, volate, low ..
Soncentabons. Nat  soluble  none Jonic: iore electos M, nonvolatie, 30 atice, upon hesting decompose to
LLWhen molecules on each side ofthe NHe  soluble  none 2 and M. Metalic: Lo electros M, simila to M, H are itersital
ilbrium are able o' soluble  non impurites
ineversily in s‘f;‘:"ﬂa'v react mﬂ: m? foa “sightly soluble 213 The Aol Metas
to s determined according to the ‘tomic and fonic radi incease smothly from i to C,fist I decreases.
Curtin-Hammett principle. and oni I
increases faster than volume. Unusual;decrease in meling and boilng
doun. i songst e s wesks; /e s small 2 hihrton
Al lctros,have ns1 conf o
Ao iorovsy i G5 WX, A resct ] G16.5 MY, Eces G16-
> chin of G16 stoms (e.. N3253)
221 e s of oroun 13 IO ratlo and M size. In air: Li20, Na202, K02, RbO
8 behaves ke nonmetal, AL metal, confi, lose ll 3  toform +3 oxy 02 St of M ot s O .o o ke 3 /0 oxcap 102
o Heoer o form 5 v, e e Al compouns s

red potential, electro- increases from Al to T, Increase in Zeff from Ga, In, Tl b/c poor shielding of d, fsubshells -
E(TI>IE(In).

B has high IE,low EA, smallsze > does ot form metalliclattice,instead multicenter bonds. Elemental B has B12
, BN, 8203,

BX3). B3 similar to el. . ; similar- High
similar to diamond. 8203 has layers of trigonal planar BO3 graups w/ O bridging 2 B atoms. Dissolves many
metalsnonmetal oxides( 5i02) -> borosilcate glasses . Co -> blue. At high T, B reacts with all M to give metal
borides w/ 3D clusters of B atoms. B both CH and BH

its. B&H have identical electro- -> rn dictated by minor difin distro of e- density. E-rich (BHA-) act s redg, e-
deficient (82H6) act as ox

I8 henw 613 et/ 17 > MG or M2XG. T excepton > Thallum () e ot power cnugh

i o +3 state. Of halides, only F- typical fonic: high melting (>950), low solubility in nonpolar.

Tenorte, tibromide. wlodides s morscovlot 5 G4 “bridged dimers. Unlike B2H6, e-pair bonds, not
delocalized e-deficient bonds. Bridging G17 poor e-pair donors -> potent Lewis A. MX3 + H20 -> M(OH)3 + 3HX
Halides of heavier G17 M+02>M203 w/ high,

excess O (11203 unstable), d hoteric. A, Ga, In rxn w/ G16 ->
m2v3. TI2Y. AIN direct, GaN & InN indirect. 1V (Gahs)
8, heavy G1. H i
oY HEO. ot ndirec unsable
J, Ga, In form many. 8L acids. 613

amvormomplexw/spe«emmawngzmmme charged groups.

222 The Hementsof Grup 14

AlG: +4 0r 42 owy state. &
CtoPb. C mak

zef, I
2p oritls, e
lessoverla, Caiffrent, i & Ge

so. Catenation
S, reversl nrends b/ n & PO b/ o subshels

Allotropes of C Jonds. CX al known, but indirect: CHa + X2 -> CXd + HX. C- c
N oy 0,6+ e Con st acos €5 83, ot coen pothtnear, e mling.

edgs. MOx+ C02 >
MCO3 + 02 MOX + CO2 +H20 -> MHCO3 + 02
Only Li makes M3N, b/c small size -> stronger lattice. Al react with P, As.

(2]
A—] Linitial pH
2.pH before the equivalence point
3.pH at the point

4.pH after the equivalence point

1. The initial pH is approximated for a weak acid solution in water using the

equation
VK. F

pH = —log
where Ka is the dissociation constant and F s the concentration of the acid.

2. The pH before the equivalence point depends on the amount of weak acid
remaining and the amount of conjugate base formed. The pH can be calculated

by the following formula (which is a variation of the Henderson-Hasselbalch
equation):

pH = pK, + log(

where:

TOH -added

T H ainitial — TOH - added

pKa s the negative log of the acid dissociation constant of the weak acid.
NOH- added is the number of moles of added strong base in the solution

NHA initial is the number of moles the weak acid initially present

When the numerator of the log term equals the denominator (), then the ratio
goes to 1 and the log term goes to zero. Thus the pH will equal the pKa which
occurs half-way to the equivalence point

3. At the equivalence point, the weak acid is consumed and converted to its
weak conjugate base. The pH will be greater than 7 and can be calculated from
an equation derived from the following relationships:

-LpH + pOH = 14
-2.KaKb = 10"-14
-3.at equivalence CaVa = CbVb

The previous 3 relationships are used to generate the equivalence point pH
formula below:
PH = 144 log Lfm‘ C“{f“‘h

ca= of acid and Cb = of base
Kw = dissociation constant for water and Ka = for the acid

Note that when an acid neutralizes a base, the pH may or may not be neutral
(pH = 7). The pH depends on the strengths of the acid and base.

4. After the equivalence point, the solution will contain two bases: the
conjugate base of the acid and the strong base of the titrant. However, the base
of the titrant is stronger than the conjugate base of the acid. Therefore, the pH in
this region is controlled by the strong base. As such the pH can be found using
the following

CoVi — CuVa

H — 2 ¢
v Vot )

14 + log

Variety of G14 ren: KdSid, L2C2. Heaver G1 - graphite intercalation
compounds. All react w/ H2 -> MH. Al reduce H20-> H2 +
61> low m.p -> large SA -> explosive H20 reaction. MOH +HA -> MA

Low charge,large -raii -> weak lews acids. Mostsi for L. Electrostatic
interaction -> crown ethers, cryptands (sphericalcrown ethers)surround
1, very selective

st reverdbly nuid NHS. 0+ NH3 2 + M + Ni2- s o,
but can be very concentrated. Solutions of G1 in NH3, intense color & high
conduct b/c sooted e-- loosely bonded in NH3 caviy stabilzed by H-
bonds. 3M1= blue,higher = bronze gold. NHS solutions contain M+, M,

21.4 Alkaline Earth Metals

Prepped by electrolytic reduction of molten chiorides.

‘Atomic, fonic radii increase, IE decreases smoothly from Be to Ba. G2 IE >>

L2 BUT:Densty G < B, Mg MG s lowest i b  strongest

red, Casr~Ba by

cancel. G2 have almost no EAh/:wnuIdrEumv:l\Dmm tal.

G2 mostly onic, but Be small & high IE > very covalent, some Mg2+

covalent character.

Al react w/ G17 -> MX2. lonic, except BeX2 -> covalent, polymeric haide-
X8 L ids > form

tetrahedral adducts.
Al eact w/ 0 > MO, exc. 8a02 b/c larger 02(2), Ba(2+). Be direct, others
made MCO3 -> MO + CO2. Heavier G16 similar to G1 rxns: binary + chains.
Bzoamphamnt,mhzrxfwm MIO2.MCO3 +He > M{z+) + €02 + 20,

volatile liquids. C5, poor 7 overlap. C+
electror (61, 62,
Sctyides, o Transh + Hgh T - st corbides. s eecron - covlent CAd 5 conduct
hard. C + similar electro- - covalent carbides (SIC, BAC): hard, high m.p, chem inert

Sidissolves in base -> H2 + S04, 4), but w/o
0xyg -> not in aq base. Sn more metallic, but Pb only el purely like M. Not attacked by acids b/c thin ayer of Pb{(2+)
saltlike PbSO4
Al

high m.p. very

kno AIL(-Pb) form MXa, only F gives Pb4. S,Gexd ->
MO2 + HX. Sn,PbXa >M«zq1 Dbl bl P, i, Oiers 2, 3. Do o ot 5.0 o VERY
strong -> b/c low-E, empty d orbitals on Si, nonbonding e-pairsin p or spn of O > partial = double bond.

luble
62w/ N opposte G1 . Oty 843N doesn'form. Highattice € romhigh
charged > overcome N2 triple bond. All G2 rxn w/ heavier G15 -> M322,
G2{-Be) i w/ C > MC2. Be -> Be2C (covalent).

G2{-Be) n direct wj H2 -> MH2. Heavier G2 fonic, lighter polymeric &

high cou char. All MH2 good redg, rxn w/ H20 or He -> H2.

Titration of a weak acid with a strong base

1
1
afier equivalence
10
equivalence point
8
6
before equivalence

1

7 initial

] 10 20 0 w sa

Volume of titrant [mL}

Heavier G2 dissolve in NH3, 2 solvated e-, no M2 or M- Variety of salts
w/ oxoanions: NO3 soluble, CO3+504 of heavier G2 insoluble b/c high
lattice €, decreasing hydration €.

G2 form more complexes w/ Lewis B than G1 b/c 2+ charge, small -radii
Mestimporan o Be, decreses apdy down. Be(2s)chem daminatd

23, Transition Metals
Al trans-metal cations hav . the ns e- are always I The highest
correspondin o the formal s ofall vlence 6, cetreases i sty from G3 0GB, notobserved  ser
groups. I trans M, the stabilty of higher oxy states increases down a column.
Left-Right / Top-Down. i hydration.
Chem of G3 metal ions. Chem of Gd. state. Only Ti has an
tense ey \uweruxv stte. chem of two heavy G5 metals (N Todaminared by 45 o e T

f dom by +6 oxy sate.
remar gt () dom by lower Sates, asp 13, Chem of G7( Mn, Tc,Re) dom by lower oxy states. Compounds in
and +3 for 68, +3 for 69, +2

o 31 610 Mot rperont for G115 11,612
a

G16 s the first group. d reduction
Il bonds. Oxides of meals tend to b e, oxides of nonmetal tend tobe aidle, oxices of el nor
near semimetal band tend to be amphoteric. Hard acids pr b h "
tenation, strenth of single bonds cabilty of o bard metals than the anal
Dioxides of 16

down.
22.5 The Elements of Group 17

inds
Crystal feld spltting does not change energy of the d orbitals. field spittn energies are
o I | ¢

he 3 row metals atleast +3

by Lewis acid behavior -> octet of e- around Be. Be(2+) sals dissolve ->
i polred H20, el {BeHAOMIE ), S b

etrahacral hyiroxs [Be(OMAI(2). - 60 amphotri Ao forms stable
[BeF4](2-). Heavier alkalines form complex w/ cood f 6.

7. Periodic Table and Periodic Trends
7.2 Sizes of Atoms & lons.
‘Atomic Radii: Decrease from L->R, increase from T->8. Zeff matters most.
e-in same principle shell not as effective at shielding each other. Higher
> bigger orbitals (but must account for Zeff. -in filled inner shells are
very effective at hielding e- in outer shells from 2+ charge.
Tonic Radii:Internuke d = Sum (r_cat +r_anion). Cation always smalier,
Anion always larger for parent atom. When e- removed: 1. Rep bjw e- in
same shell decreases. 2. Zeff increases b/c of fewer e-to shield. Going T-
> increases. Isoelectronic -> greatest charge = smallest; least charge =
greatest.

2.3 Energetics of lon for
loiatonEnergy 6 > ) e 1ev/ o

6.49 /mol. Ln>

8. Structure and Bonding |
8.1 0ver
L Homs intract o form stalearrangements,

Jation. lon: Lattice E

Covalent: Bond Energy.
B Optimal imtermucear ditance 0= bond distance

83 Lattce Energies

1 (@20 K depencs onarangement of s lence - conty

High U: High m.p. high hardness, low solubilty. (s
in determinging the stabilty of an ionic compound.

8.5: Formal Charge = Valence e- +(bonding e-/

e e Dontes 4l of e Lvs e Accts apalr o - wdeticent molecules (5013 - ewis A Acd

Base Adduct: F3B : NH3 (NH3 = Lews Base; s Co-od cov bon
Weteclesw] il bonds canse e lwis A
£ eropresof comlrt B

G > stronger, shorter bonds.
1 Bonds b/w H peb it group decrease in strength down by region of space.
shared by e- b/w atoms gets proportionally smaller
2 Bonds b/w like atoms usually weaker down. Same Reason as above. *N,0,F unusually
‘weak single bonds b/c of lone-pair repulsions. CI-CI>Br-Br>F-F>1.
2 Elements in periods 3,4 have VERY weak multi-bonds w/ eachother

Multi bonds b/w C,0,N and Per 3 elements unusually strong.
Abnulalu%dmrcpzn(y b/w AH_rxn (Bond energies) and AH_f

Ln-1b/c: 1. Coulumt
et repot force-» het

I required to remove e- from a filled core i prohibitively large. 8/Al lower
b/c 352 better at screening 3p1 than eachother. O/ lower b/ starting to
il spin states ->more e- repulsion.

Because the halogens re highy reactive, none s found innature as the free elamen. Electrostatic i one pairs of e W low-spin 46,65, Y
i ,Fto Jahn-

expected. 8/c the heavier 17 o and High-spin 64 compl

(+1,43,25,47).

s onstef meal ncesss the o char of I a

polarization of M- bond. D d strength and oxy power of G17

G17el bt the higher oxy states

generally decreases down.
22.6 The Elements of G18
F heliu o igh thes:
lements are known Catrate Xahos ahigh ity or o and 0. Frmatomf nale fone e,
speci

Electron Affinity: (EA) E(g) +e--> E-(g)
N has EA~ Ov. Generally EA becomes more negative LR, less neg T-8
Exception: 1.8 less than E below. Increased -2 repulsions experience
by e-confined to small2p orbitalsovercome increased e-nucleus

row has most negative EA.
Going down, atraction b/w nucleus & new - decreases, but also e-¢
repuisions - tend to cancel out > Groups have simila EA.

2. EA becomes more neg from Be-> Ba b/c encrgy separation b/w filed
ns2 and empty np subshels decreases with n.

62, G18 have filed subshels - new e must enter new subshel > very +
£AG15 ess neg b/c o Hund's rule. Second EA are always positive.
Electronegati EAI) /2. Mullken = Atoms; Paulng =
Molecular measurements

High > Tend to acquire e- (Top Right. Low
Left). 3 >= 2.2 nonmetal. =2 semimetal. .

> tend tolose e- (Lower
8 Metal,
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