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Periodic Table of Elements
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0.89 0.99
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Fr Ra
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Covalent radii - pm
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Online Textbook: Atomic Structure and the Periodic Table
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WebElements: the periodic table on the web
http://www.webelements.com/
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Xo-—(Co+ Mo+ —Co-
X =N, O,F, Cl, (S,) Se, Br, (I) M= ZERZUSDTTHR

Paulmgd) s UZ T EH
RERLDEFWVRFES

FE XPMENEBEDPE AU FICIIDBOESIWDELS

HETRESUEBBRERTRERFDIHTEDEL

K71 TR-RRBEEOEAMMI X)X — (D) DALY

M-C 4 D, kJ mol™! M—-C#& D, kJ mol™!

R A o+ =] #HA A\ \
c-C 358 Ti[CH>C(CHs)1l4 198
Si—C 311 Zr[CH,C(CHs)sl4 249 = 2 =| HH H\ \
Ge—C 249 Hf[CH,C(CH3)3)4 266 L$5éﬁ(im’ﬂh J:b ét
Sn—C 217
Pb—C 52

t J. E. Huheey, E. A. Keiter, R. L. Keiter, “Inorganic Chemistry”, 4th Ed., p. 656,
Harper Collins College Publishers (1993) (24 5.
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BEQR Fifi - BRIE B - 5 & B - Ee L 8 (1)

JRF{ffi(valency, valence) EBbhel\VHET BTG HEE =

B 1k 2 (oxidation #)

= FHUERFICEE LR FIRARBEER OLII2FIL2BEFREED2E F&
PHFRASETEREEEDSVWAABRHSELIROFIDIRFOER

Karen, P.; McArdle, P.; Takats, J., Toward a comprehensive definition of oxidation
state (IUPAC Technical Report). In Pure Appl. Chem., 2014; Vol. 86, p 1017.

heterolytic
cleavage
(het?rc;ui(lear) AT XT 5351 . 71(%(;4'135‘7&(; 1&&5

K-cmoiast E2 AURFYILOMARY MRS
X = OH,, NH3;9=0

homolytic

cleavage . . %%1@:@31[:#’&&7‘;67‘;['\1%%

= S (1) KD +ELTIRIFBES (Bl: NH,?)

(homonuclear)

(2) ACEFESLOS AN BBEE(BI: CMe,)
(3) HIHMBELE R FHHDEE(HI: CH,Cly)

Parkin, G., J. Chem. Edu. 2006, 83, 791-799.
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#& & B (# of bonds)

= E B UVEETAEO2R 0 2EFHE 0K R =5 HEBoENG S
T 2EERIE2, SEHEEIE3ERAZD
L 3 ~
B {52 #1(coordination #) S o ik A O Ca AV A AT
= FB ULERFICHEEULTVBRTFO .
I\ - . No. of
15] . Molecule N\;)ol:IliegLrngso;n El Ntonbondiz\? Valence Oxidation Number ~ No. of Bonds Coﬁrdif“on
Free Alom N ™ i locule o
AH,: Examples Where Valence = | Oxidation Number| = No. of Bonds = Coordination Number
BH, 3 0 3 +3 3 3
CH, 4 0 4 _4 4 4
NH, 5 2 3 3 3 3
OH, 6 4 2 2 2 2
FH 7 6 1 -1 1 1
Examples Where Valence = | Oxidation Number |
=>» H,C—CH, 4 0 4 -3 4 4
—> CMe, 4 0 4 0 4 4
—> CH,Cl, 4 0 4 0 4 4
—> [NHJ* 5 0 5 -3 4 4
—> [OH,]* 6 2 4 2 3 3
Examples Where Valence = Number of 2-Center, 2-Electron Bonds
—>» [BH,|- 3 0 3 +3 4 4
=> [NH,]* 5 0 5 -3 4 4
Examples Where Valence = Coordination Number
—>» H,C=CH, 4 0 4 -2 4 3
= HC=CH 4 0 4 -1 4 2
—> H3NBH; 3 0 3 +3 4 4

Parkin, G., J. Chem. Edu. 2006, 83, 791-799.
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5 3 2 T K BrF,
5 2 3 R XeF;, I
6 6 0 ANTITEZS SF,, PF,
6 5 | 1 5 #E IF,
6 4 2 Ik /J}f’ XeF,, IF,
a) ln(l ; SbI h (])J: )t 5 MO f”” 6'17} 1 #E R i (vhu G X IE BT 2 & 77
1 3) ¢ ELLDLPINMINZEH S,

h) /% '/ T7AMEZ 3BTRS v,
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1 P9 O 38 35 AL f XA LB ),
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B 71t & ¥ (hypervalent compounds)
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Figure 1.3  Molecular orbital (3c-4e) of apical bond of PFs.

1577 A

Chemistry of Hypervalent Compounds
Kin-ya Akiba Ed., Wiley-VCH, 1999
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F2F TR FE3F TR FE2FATR EIFATR
R R :B R R
\ _ / A . /
C=C Si=Si R-C=C-R Si=Si
R R R Rl R =2,4,6-Me;CgH, R R = Si(CHSiMe;),/Pr
Science 1981, 214, 1343-1344. Science 2004, 305, 1755-1757.
R
R /
N=N P—P
/
R R R=24,6-Bu;CgH,

J. Am. Chem. Soc. 1981, 103, 4587-4589.
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