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w Definitions

A random copolymer is when there is no sequential order of monomer types along the polymer chain. A block
copolymer is when groups of each type of monomer appear in the same polymer chain. A graft or branched
copolymer is when a sequence of one type of mer unit is grafted onto the backbone of a second type of monomerto-

coefficient occurs, indicating increased molecular mobility. (2) The temperature at which macromolecule molecular
motion begins to force the polymer chains apart. Thus polymeric materials soften when heated above this temperat...

bulk of the material because molecules or atoms at the surface are not surrounded by their fellows as those in the b...
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¢ In dentistry, ionic bonding exists in some dental materials, such as in gypsum and phosphate-based cements

¥ | Types of Bonding

¥ | Primary Bonds
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« Figure 2-4 Primary bonds. A, lonic bond, characterized by electron transfer from one element (Na)
to another (Cl). B, Covalent bond, characterized by electron sharing and very precise bond orientations.
Fluorine molecules (F-) share one pair of electrons. C, Metallic bond, characterized by electron sharing and
the formation of a “cloud” of electrons that bonds to the positively charged nucleus in a lattice.
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v Metallic Bonds

that bonds the metal atoms together as a solid. The free electrons give the metal its characteristically high thermal
and electrical conductivity. These electrons absorb light energy, so all metals are opaque to transmitted light. The
metallic bonds

¥ | Secondary Bonds

¢ In contrast with primary bonds, secondary bonds do not share electrons between molecules. Instead, the asymmetrical
distribution of electrons within each molecule induces dipole forces that attract molecules together.
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» Figure 2-5 Van der Waals forces by dipole attraction. A, Polar compound; the attraction and repulsion
between molecules are induced by a permanent dipole moment resulting from asymmetrical electron dis-
tribution within the molecule. B, Nonpolar compound; a temporary dipole (fluctuating dipole) occurs when
the symmetrical distribution of electrons in a molecule becomes asymmetrical temporarily; it then attracts
the dipole to adjacent molecules, resulting in the eventual interaction.

v Van der Waals Forces

¢ Van der Waals forces of attraction arise from dipole attractions (Figure 2-5). In the case of polar molecules, dipoles are
induced by an unequal sharing of electrons (Figure 2-5, A)


marginnote3app://note/4B063582-0F11-4928-A6F4-B6A967091E68
marginnote3app://note/9431A324-A87E-4D6B-9A4A-98C1BB62FFEC
marginnote3app://note/0B4938F8-EE21-4E2C-927C-E109680AD57C
marginnote3app://note/58AE8AF4-8243-4D44-9329-2BDB30F2DFA1
marginnote3app://note/B1E5CE21-44BD-4E77-8A9F-EF2444910888
marginnote3app://note/E847B165-2BC9-4707-A4C4-C4F18AEF2799
marginnote3app://note/10F1AED9-4920-453C-9A98-061A2BA9CA12
marginnote3app://note/35F89C07-9662-499E-BBC1-92C19E0DFDE7
marginnote3app://note/C20A2EB9-41B8-47F2-ADA9-94CFA55E6CA1
marginnote3app://note/788AAEAE-8FA7-4037-A15D-CDDF9244310A
marginnote3app://note/E5235B3C-1DCE-49A4-9AF7-6003230BAC82
marginnote3app://note/BB575AED-BFBA-436D-80D6-00AF3E3064EF
marginnote3app://note/BB6A1EE9-D814-41F6-8E90-BF4500A253E5
marginnote3app://note/7CA0B411-B5E7-4DB7-9137-6428DD64BDCF

¥ | Atomic Arrangement

° In the solid state, atoms combine in a manner that ensures minimal internal energy and the most efficient packing of

atoms.

For example, sodium and chlorine share one electron at the atomic scale. In the solid state, like grains of salt, they do
not exist in individual pairs; in fact, each sodium ion is attracted to six chlorine ions, and vice versa (Figure 2-7). They
form a regularly spaced configuration (long-range repetitive space lattice) known as a crystal

There are structures where regularly spaced configurations do not occur in the solid state. For example, the molecules
of some of the waxes used by a dentist or laboratory technician are distributed at random when solidified. This
noncrystalline formation is also known as an amorphous structure

¥ | Crystalline Structure
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« Figure 2-8 Unit cells of the cubic space lattices. A, Simple cubic. B, Body-centered cubic. C, Face-
centered cubic.
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