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Figure 1, The Famous Periodic Table of 1871, H is above
and disconnected from the Elements but labelled Group 1.
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Figure 2, Macrocyclic Ligands: (a) 18-crown-6
cryptand [2,2,2] (C222) (c) cryptand [2,1,1] (C211).
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Table 1, Physical Properties of Group 1 Elements (Atkins and Jones, 2008)

Element Original of Name Melting Point('c) Electron Affinity(KJ/mol) Electronegativity ~ Principal oxidation states

hydro + genes®

H . -259 73 22 +1
(water-forming)

L lithos® (stone) 181 60 10 +1

Na  soda”, natrium" 98 53 093 +1
from: potash

K LA ' 64 48 082 +1
kalium™ gali” (alkali)

Rb  rubidus" (deep red) 39 47 0.82 +1

Cs  caesius (sky blug) 28 146 0.79 +1

G: Greek, E: English, L: Latin, A: Arabic
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Table 2, Estimated Diameters (in A) of Alkali-Metal Anions
(Huang et al, 1989)

Compounds i (@v)* Fatom
K'(C222)Na’ 2.73(14)
Na Rb*(15C5)Nea" 2.89(16) 154
Cs'(HMHCY)Na 2.798)
K (C222)K 3.12(10)
K 227
Cs'(15C5)K 3.14(16)
Rb Rb*(C222)Ro’ 321(14) 248
Cs Cs'(C222)Cs 3.50(15) 2.65

“The numbers in brackets are the numbers of hydrogen
atoms for averaging.

el B

CI" (181 pm)

_~-H" (154 pm)

——F (133 pm)
Na* (102 pm)

Figure 4, Schematic diagram of the ionic sizes of H,
Na" and halides,
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Table 3, Description of Alkalides in the College Texts

Text Kinds of Alkalides and their explanations in the Text Figure

Na’

2Na + 18-crown-6 — [Na(18-crown-6)]" + Na

Na + K + 18-crown-6 — [K(18-crown-6)]" + Na’
A Cs

Packing of [NaC222]
and Na" ions in sodium

The largest known monoatomic ion with a radius of about 310-350 pm, In one salt there sodide,
is anion-anion contact giving an effective radius 319 pm,
Na is the most stable, and the Cs is the least,
Na
2Na + N{(CoHsO)2CoHa}aN — [Na(N{(CoH0)2CoHalsN)™ + Na
B : Disproportion of Na into Na* and Na none

A 1- charge of akalide ions give rise to an s°d" electron configuration

Alkalide ions are powerful reducing agents,

C Same as text B

Na*H 3° adamanzane
complex

Na’
2Na" == Na" + Na

[Na(crypt-[222])]"Na is diamagnetic and golden yellow, The effective radius of the sodide

ion is 230 pm,

thermal stability.

In the solid state, the Na  ions pair up to give [Nag]z', in which the Na-Na distance is

[KIL)I'Na and  [K(Li)]'K is useful for study of alkalide complexes by incresing their

The structure of
[Na(crypt-[222])]"Na®
(X-ray diffraction)

417 pm, By using Lo, the dimer appears to be stabilized by N-H:---Na" hydrogen bonded

interactions,
Cs, Rb
Molar ratio of cryptand : metal is 1:2

*Ly :Ligand which is replaced of the O atoms in crypt-222 by NMe groups,
*L» :Ligand which is replaced of the O atoms in crypt-222 by NH groups,

A [Na(eryptand(2,2.2)]" 2 FAEE vh3-5 A8k Qlet, 3t
Ak AnAo= vh2A] o]l thek 272 A HA| edgkon
Na7} cryptande]] ¥]91% No} O=5-8| He] "oz Qo= A
o] AR AAI =] Qiet. o] o ¥Hetol= o]e] HAt
ujxjell thgk A} el = o] o] 7 HAE o|83dte] 7
ek AR o] &HIL Qe W80 7]sEo] U
CuAle BuAjo] 7o s, I g AN & A
0]Z Holx ity ©x BuAdAE g9l H2 49
‘inverse sodium hydride’ Na"H 3° adamanzanedl] thak Az}
ado] AAEe] dtol=e] A7]E ek ES AL
ot} Na© o]23e] Z7] ApEAL AAEHA] Sk ot
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ABSTRACT

In this study, we analyzed and compared the description of
hydride and alkalides which are anions of group 1 elements
periodically each other in the college inorganic chemistry texts,
In the case of the hydride each text well explains the formation,
example and application of the hydride except its size and
softness. On the other hand, it also describes the history,
formation, and example of the variety of alkalides with figures
and tables in detail but none of the text suggests the periodicity
of the anions of group 1 elements with electron affinity, ionic

potential and softness.

Key words : hydride, alkalide, college text, periodicity
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