||

2/‘/20("1 [mX’ ‘C(«ol o\{ a‘owt?— 50“'A (< N({‘work (ou«:«lﬂu{'
"0‘\[‘5\”‘5 ax Mol /bq,(/'lmf lqu, '(ST{ZOJJG-.I) roqugif‘lel_
| ¢ <
~Vohighap
i
1 ! £
| C(s;f,lmfh;t‘> .- A Ty,

S /WQ/

ﬂ[(a} C\)lzoo (C / N— \,_,\// /

5|>°’ /

|
\‘j 'f‘ ngaj Q|Q\ac¢ quév ) / V_\/

Bl =[] /25
S .o > Lo 2
nduck elec_y. el dwe b
umh\\lbﬂat}xo‘ 2{2 oloikl v e~
C 3
C(S,O((‘awwd) ( ==l
g C‘“(u/ /C—
(e
Y / b / X Mp = ~V 3800°C
e s € F :
4 “ £ N aiaut melecds’
@ J

n buck:()baﬂs ; v\awo‘ulzw i




Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display

335 pm
(b)
C (s, diamond) C (s, graphite)
sp3 hybridized atoms sp2 hybridized atoms
non-conductive of unhybrizied p-orbital overlaps throughout each
electricity graphene layer, making it extremely conductive!
A giant, visible-to-the-eye, Layers can slide over one another, making it an

single molecule! important lubricant (and is found in pencil “lead”)
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C (s, graphite)

sp2 hybridized atoms

unhybrizied p-orbital overlaps throughout each
graphene layer, making it extremely conductive!

Layers can slide over one another, making it an
important lubricant (and is found in pencil “lead”)
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C (s, diamond)

sp3 hybridized atoms

non-conductive of electricity

A giant, visible-to-the-eye, single molecule!


Buckminsterfullerene - a beautiful molecule with
interesting technological applications, such as:
chemical sensors, single-molecule transistors, etc.
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A geodesic dome designed by Buckminster Fuller

Andrew Napper
Buckminsterfullerene - a beautiful molecule with interesting technological applications, such as: chemical sensors, single-molecule transistors, etc.


(a) Single-walled nanotube (SWNT)

(d) Graphene sheet
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A possible (futuristic) application of carbon nanotubes: a space elevator!
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TABLE 13.3 Common Laboratory Solvents

Common Polar Solvents Common Nonpolar Solvents

Water (H,0) Hexane (CgH44)

Acetone (CH3COCH3) Diethyl ether
(CH3CH,0OCH,CH3)*

Methanol (CH3;0H) Toluene (C;Hyg)

Ethanol (CH;CH,OH) Carbon tetrachloride (CCly)

*Diethyl ether has a small dipole moment and can be considered
intermediate between polar and nonpolar.

© 2017 Pearson Education, Inc.



TABLE 13.2 Relative Interactions and Solution Formation

Solvent-solute
interactions

Solvent-solvent and Solution forms
solute-solute interactions

Solvent-solute
interactions

Solvent-solvent and Solution forms
solute—solute interactions

Solvent-solute
interactions

Solvent-solvent and Solution may or may not form,
solute-solute interactions  depending on relative disparity

© 2017 Pearson Education, Inc.



Intermolecular Forces

[ These forces may contribute to or oppose the formation of a solution. J

Dipole-dipole

Acetone Chloroform
Pentane (C3HgO) (CHCl3)

Heptane (CsHyo)

(C7H,6)

© 2017 Pearson Education, Inc.

Hydrogen bond

Ethanol
(C,H50H)

Ion-dipole



Vitamins C and B5 are covered with polar
OH (and NH) groups, making them quite
water soluble.

(a) Vitamin C

HO

(c) Vitamin A
H3C\ /CH3 CHj; CHj;

o CH C. CH C
NS RN TR TR s
H,C c” Sci Sca Scai cfi CoH

N 2N
CH, CHs
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In contrast, vitamins A and K3 are either non-
polar, or only contain a single polar group
over the course of a largely non-polar
molecule. These vitamins are fat soluble.

(b) Vitamin K;

(d) Vitamin B

HO\
HO 25 A B/
2 Sy
I [—
o) OH

CHZ_

CH,

OH
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Vitamins C and B5 are covered with polar OH (and NH) groups, making them quite water soluble.
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In contrast, vitamins A and K3 are either non-polar, or only contain a single polar group over the course of a largely non-polar molecule. These vitamins are fat soluble.


