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Atoms = nucleus (protons and neutrons) + electrons

wi RFARTEAAR KN R BHRERH, 1.6 x
10719 E 4.

bR,

iz RTFtFTEAARGRE, 1.67 x 10727 kg.

BT RERD, BETEARTHREEEET LRI 11 x 107
kg

RT¥hE A = RTHRE + FTRE

JiF = atomic number (Z)
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Semiconductors

Polymers
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ionic Ceramics and glass
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TR A 60 45 A Ak SR

Table 2.3  Bonding Energies and Melting Temperatures for

Various Subsiances

Bonding Energy Melting
kJ/mol e ViAo, Temperature

Bonding Type Substance (keal/maol) lon, Molecule (')
e NaCl 640 (153) 33 801
MgO 1000 (239) 5.2 2800
vl Si 450 (108) 4.7 1410
b C (diamond) 713 (170) 7.4 >3550
Hg 68 (16) 0.7 -39
Siotaliis Al 324 (77) 34 660
Fe 406 (97) 42 1538
W 849 (203) 8.8 3410
Ar 7.7 (1.8) 0.08 ~189

vERgcr YaRk ey 31 (7.4) 0.32 101
NH, 35 (8.4) 0.36 —78
Eyaagen H.0 51 (12.2) 0.52 0
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Force
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1245 R FZ 10 64 3 3E B [ A
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Force
Repulsion Attraction

Inter-atomic Energy (IAE)

Repulsion Attraction

\

Binding
energy
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Distance
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MR Tl A aE #IBIK A ey X 2

o AR IEIKA S (CTE) XA a=(1/1) [dL/dT), BP#H#HE
BEFELGREL MBET B miEm, LT HHER
TRURE T, EZEIMER S AR TR 6 4ER A X

° = L A
ﬁ‘yH— ‘:P R % REEE 'l ' Equilibrium spacing between atoms
e Ae /R T 18] BE A o ) | Spacing after heating

mcreases energy by AIAE

Z
%: :
g L—.—- Spacing after heating increases
2
%

KRR T 5
BRI, R
BR T AR AR 2
G K . W RAR
l%‘l'}]‘ja ﬂ%\'vl"fﬁ-ﬁ
BB A

e:nﬂrgy by AIAE (larger separation
mdicates higher thermal expansion)

| T Separation

Interatomic Energy (IAE)
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o LLERRKMIAA, BEASRE. S
o WBF, %%%%HE% BRALELER, Mk
AAR ] A AR 6 25 A6

ﬂ

Bond Binding Energy (kcal/mol)
lonic 150-370
Covalent 125-300

Metallic 25-200

Van der Waals <10
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R R T8 HED T X

A: FRFAMK
W

Examples: Argon gas

D: dhikAtA
BAERF. KEAF
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