2

He
4.003
9 10
F Ne
19.00 | 20.18
18
Ar
39.95
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At Rn
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B
10.81
13 14
Al Si
26.98 | 28.09
22 24 31 32 33
Ti Cr Ga | Ge | As
47.90 52.00 69.72 | 72.59 | 74.92
40 41 43 44 45 46 417 48 49 50 51 52
Zr | Nb Te | Ru | Rh | Pd | Ag | Cd | In | Sn | Sb | Te
91.22 | 92.91 98.91 | 101.07 | 102.91 | 106.4 | 107.87 | 112.40|114.82 | 118.69 | 121.75 | 127.60
72 73 74 75 76 ifif 78 79 80 81 82 83 84
Hf | Ta | W | Re | Os | Ir | Pt [Au [He | T | Pb | Bi | Po
178.49 180.95 | 183.85 | 186.2 | 190.2 | 192.2 | 195.09 | 196.97 | 200.59 | 204.37 207.19 | 208.98 | (209)
Lanthanides
AN b Figure 3-1 Elements essential to animal life and

health. Bulk elements (shaded orange) are struc-
tural components of cells and tlssues and are re-
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Table 3-3 van der Waals radii and cova_lent
(single-bond) radii of some elements*

van der Waals Covalent radius
Element radius (nm) for single bond (nm)

H 0.1 0.030
0O 0.14 0.074
F 0.14 0.071
N 0.15 0.073
C 0.17 0.077
S 0.18 0.103
Cl 0.18 0.099
B 0.19 0.110
Br 0.20 0.114
I 0.22 0.133

*The van der Waals radius is about twice the covalent radius
for each element. The distance between nuclei in a van der
Waals interaction or a covalent bond is about equal to the sum
of the values for the two atoms. Thus the length of a carbon—
carbon single bond is about 0.077 + 0.077 = 0.154 nm.
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Table 3—-4 The electronegativities
of some elements

Element Electronegativity™®
F 4.0
(0] 3.5
Cl 3.0
N 3.0
Br 2.8
S 2.5
C 2:5
I 2.5
Se 2.4
i 220
H 2.1
Cu 19
Fe 1.8
Co 1.8
Ni 1.8
Mo 1.8
Zn 1.6
Mn 1.5
Mg 1.2
Ca 1.0
Li 1.0
Na 0.9
K 0.8

* The higher the number, the more electro-
negative is the element.
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* Values are given as percentage of total number of atoms.
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