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[T7] Which molecule is more polar? (= 2.1, x5 = 2.04, y = 3.04, x; = 3.98) Lecture 16 CH101 A1 (MWF 9:05 am)

Tuesday, October 15, 2019
419 1. NH; (trigonal pyramid)

55% 2. BF; (trigonal planar) Resonance hybrids
o . « Exceptions to octet rule
o) 8 Ieleriiy s dhe s * Electronegativity and bond character
039@@51@
* Molecular geometry
r/Molecular polarity 5
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Lewis formula of NO5~ (nitrate) Exceptions to the octet “rule”
\
Alternative equivalent formulas-are known as resonance forms. Octet ient: F3 =
i - N r\ /JWM dﬁ% ﬁ \
. \
® W@@H@Z& [ ‘F.—B—_F. [iF—B—F: \
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/ T o G hnble \\ s
Bonding i,s an equal mixture of each resonance form, known as a resonance 4{
hybrl@:,ﬁ\ s Smgle bonds more stabte—b’a/sed on formal charge.

\ The shared electrons are said to be delocalized across the four ey
{/ ,\“ \atoms, represented as a resonance hybrid. The mixture does F=2-5"
\ s Yo _/mot vary v w1th time.

Each bond is 1/3 of the way between single and double.
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Exceptions to the octet “rule” Exceptions to the octet “rule”
0dd number of electrons: NO, Expanded octet (period 3 onward): POCI; 32 = 16 ‘T‘Q”B
= . — A1)
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10 N 1 Expanded octet rﬁore\s? 1?, based on formal charge. ‘g\‘
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Electronegativity Electronegativity, x (Greek letter chi, “hee”)
Formal charge assumes electrons between atoms are shared equally. Electronegativity is a relative measure the tendency of an atom to attract

. . . electrons shared with another atom in a covalent bond.
Unless two connected atoms are identical, sharing always favors one atom.

Electronegativity is a relative measure the tendency of an atom to attract 0 5
electrons shared with another atom in a covalent bond. L | Be Blo|n i
TR TR :
Na | Mg Al [si|P 1
om | 15t i | v | 10 :
wn (a2 (s as sz s [n = [a =]
K | Ca | Sc |Ti V | Cr |[Mn | Fe [Co | Ni[Cu|Zn | Ga | Ge | As
57 o5 [ [0 [ a1 [ a2 s [ s [ 45 |5 |0 [ | [0 |1 > B
Rb | Sr Y Zr [ Nb |Mo | Tc |Ru |Rh | Pd | Ag (Cd | In | Sn | Sb
w [ | [ (7 [ w7 [ [ m @[5 [ = s 5
s | Ba Hf | Ta | W | Re | Os Ir Pt | Au (Hg | TI | Pb Bi

F > o0 > ¢ > N > § > € > P > H
3.98 3.44 3.16 3.04 2.5 5
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Electronegativity, x (Greek letter chi, “hee”)

Electronegativity is a relative measure the tendency of an atom to attract
electrons shared with another atom in a covalent bond.
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Bond polarity

The greater the electronegativity difference of two covalently bonded atoms,
the more unequal the sharing of the electrons forming the covalent bond.

Copyright © 2019 Dan Dill dan@bu.edu

ol T Not —_ Bond character: Covalent Polar covalent @E\\N 7
elec[ronega},'{?e - — ) ?

R 30: o Electronegativity dig&’i‘?ll(‘.(‘: (’\j} -0.3 =0.4-2.0 ~ QQ.{{()\ )

H Br | 7 oy % N -

o | : Brl: 2.96 — 2.66 & 0.30, dovalent Bt @fmﬁ

: A tucreasmg i

3% electronegativity HCl: 3.16 — 2.1/& Dolar covalent B

£ A . - ' S 5 Qﬁmé

£ o] ‘ Increasing electronegativity NaCl: 3.16 — 0.983 = ZZ?\N W

B Na ik Rb s h ; o TTErree- R,
, |

| Please keep in mind that these definitions are qualitative, since sharing is
| always unequal unless the bonded atoms are identical.
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[1F] Which bond is more polar? (xy = 2.1, x5z = 2.04, xy = 3.04, xz = 3.98)

%% 1. N-H -
C 86%_ 7> B—F

4% 3. Polarity is the same

Predicting molecular geometries

How atoms are arranged in three dimensions around their central atom is
determined by the steric number (SN) the central atom.

SN = attached atoms + lone pairs
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SN = attached atoms + lone pairs

What is the SN of B in BF3?
SN = 3: Three attached atoms and zero lone pairs

What is SN of S in SF,?
SN = 5: Four attached atoms and one lone pair

What is the SN of S in SFg?

SN = 6: Six attached atoms and zero lone p@gﬁ(
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SN = attached atoms + lone pairs fz? ® 2
|
What is SN of C in C0,? = é;é
SN = 2: Two attached atoms and zero lone pairs - —
What is the SN of O in H,0? H‘ﬁ* H
SN = 4: Two attached atoms and two lone pairs —
What is the SN of N in NO5?
— |
SN = 3: Two attached atoms and one lone pair VO s N
= ST
N
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Predicting molecular geometries:

What is SN of C in CO,?
SN = 2: Two attached atoms and zero lone pairs

AX,
linear

Shape is linear, bond angle is 180°

SN=2
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Predicting molecular geometries: SN = 3

What is the SN of N in NO3?
SN = 3: Two attached atoms and one lone pair

trigonal planar

Shape is bent, bond angle a bit less than 120°
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Predicting molecular geometries: SN = 4

What is the SN of O in H,0?
SN = 4: Two attached atoms and two lone pairs

0

. AXE AX,E,
tetrahedral trigonal pyramidal bent

Shape is bent, bond angle a little less than 109.5°
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Predicting molecular geometries: SN =5

What is SN of S in SF,?

0 > D
‘ ., |

AXg AX;E, AX,E,

trigonal bipyramidal \s ed T-shaped linear

Shape is seesaw, bond ;ngles are a little less than £0°, 1;00, and 90°
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Predicting molecular geometries: SN = 6

=
What is the SN of S ir{ SFg?
SN = 6: Six attached atoms and zero lone pairs

 AXg AXE AX,E,
(bctahedfér\) square pyramidal square planar

Shape is octahedral, bond angles are 90°
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[1F] What is the molecular shape of CIF,;?

0% 1. Linear

4% 2. Trigonal planar

15% 3. Tetrahedral /C\\” Fi(
26% 4. Trigonal pyramidal = \\ﬁ{’/
11% 5. Bent - Ly
15% 6.  Seesaw

29% 7. T-shaped

1% 8. None of these

191 of 759 E

Copyright © 2019 Dan Dill dan@bu.edu




Lecture 16 CH101 A1 (MWF 9:05 am) Fall 2019

Predicting molecular geometries: SN = 5

What is SN of Cl in CIF3?
SN = 5: Three attached atoms and two lone pairs

(S

AXg AX,E AXGE,
trigonal bipyramidal seesaw-shaped T-shaped _

Shape is T, bond angles are a little less than 180° and 90°
—_— —_—
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Predicting molecular geometries: SN =5
What is SN of Cl in CIF3?

SN = 5: Three attached atoms and two lone pairs

Shape is T, bond angles are a little less than 180° and 90°
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