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No.1 |No.2 |No.3 |No.4 No. 5 No. 6 No. 7 No. 8
H1 |F& Cl15 |Co,Ni22 |[Br29 Pd 36 142 Pt, Ir 50
Li2 [Na9 |K16 Cu?23 Rb 30 Ag37 | Cs44 T151
G3 |Mgl0 |[Cal7 |Zn?25 Sr 31 Cd 38 Ba, V45 | Pb 54
Bo4 [Alll |Cr19 |Y24 Ce,La33 |U40 Ta 46 Th 56
CS5 |Si112 |Til8 In 26 Zr 32 Sn 39 W 47 Hg 52
N6 |P13 Mn 20 | As27 Di, Mo 34 | Sb 41 Nb 48 Bi 55
O7 |S14 Fe 21 Se 28 Ro, Ru35 |Te 43 Au 49 Os 51
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ATNIUIEARY Dmitri Mendeleev (1869)

AN$1981AAB Mendeleev aANFANUARNES 66 57

Eka-Aluminum (Ea) Gallium (Ga)

Atomic mass 68 amu 69.9 amu
Melting point Low 30.15 °C
Density 5.9 g/cm’ 5.94 g/lcm®
Formula of oxide Ea,O Ga, O
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Increasing atomic radins

Increasing atomic radius
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Atomic radius (pm)
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First ionisation energies from hydrogen to calcium
(kJ per mole)
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4. aranlasiumAIn  (Electronegativity, EN)
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Pauling's Electronegativities of
Elements
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M—— M*1 + 1le

5716 +U Group 1A (ns’, n lsifnnan 2)

low ionization energy

Increasing reactivity
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Mipnzanduunlalansanlaaiug
M, + Oy — 2M,0, tNABANLTALAIE
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Group 1A Elements

Potassium Rubidium (Rb) Cesium (Cs)

(K)



Group 2A Elements (ns?, n 'lsifina 2)
M—— M*2 + 2e-
Be, + 2H,0, — No Reaction
M(s) + 2H,0) — M(OH)yq) + Ha)
M) *+ 2H,04 — M(OH),,q) + Hyqy M = Ca, Sr, or Ba
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Increasing reactivity




Group 2A Elements

Strontium (Sr) Barium (Ba) Radium (Ra)



Group 3A Elements (ns2np’, n 'laisinnan 2)
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(aq) (aq)




Group 3A Elements

Gallium (Ga) | Indium (In)



Group 4A Elements (ns2np, n 'laiinnan 2)

paageaantidn: CO,, CO, SiO, (oxidation No. 4 Lafigsna31 2)

. - (oxidation No. 4 WAz 2 L&Dag
SNy + 2H" )= SN+ H; (g

WA N
Pbi + 2H* o, Pb2* o + Hyg (oxidation No. 2 L@0ieisnan 4)

1A 8A
2A 3A4A5A6ATA
Si




Group 4A Elements

Germani (Ge) Tin (Sn) Lead ()



Group 5A Elements (ns®np°, n lsifnnan 2)

Aaageaantaa: N,O, NO,, N,O,, N,O,, P,0, P,O,,

N205(s)+H20(I) — 2HN03(aq)

P,0O,,(s)+6H,0() —— 4H,PO,(aq)

1A 8A
2A 3A4A5A6ATA




Group 5A
Elements

White and red
Nitrogen (N,) phosphorous (P)
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Group 6A Elements (ns’np*, n lsifnnan 2)

Aaatvaanladn: SO,, SO,

SO,(s) + H,O(l)

—— H,SO,(aq)

3A4AS5A6AT7A
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Group 6A Elements

Sulfur (Sg) Selenium (Seg) Tellurium (Te)



Group 7A Elements (ns®np°, n lsifnnan 2)

X+ les — X1

Xog) + Hoqy = 2HX,

JA 4A 5A6A 7A

e

Increasing reactivity



Group 7A Elements




Group 8A Elements (ns®np®, n lsisinnan 2)

Noble Gases

Helium Neon Argn Krypton Xenon
(He) (Ne) (Ar) (Kr) (Xe)



XeF,
Crystals




Mixing Group 8A Elements
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(a) (b)



ANRURIR5Usznauaan ldgn

Na,O(s) + H,O(l) —— 2 NaOH(aq)

MgO(s) + 2 HCl(ag) —— MgCl,(aq) + H,O(l)
AlL,O,(s) + 6 HCl(ag) —— 2 AICl,(aq) + 3 H,O(l)
Alzo:a(s) +2 NaOH(aq) + 3 HZO(I) — 2 NaAI(OH)4(aq)

SiO,(s) + 2 NaOH(aq) —— 2 Na,SiO,(aq) + H,O(l)

P,0,, (s), SO,(g), CL,O, + H,0 ?

4710



ANRURIR5Usznauaan ldgn

Na,0 MgO ALO, SiO, P,0,, SO, CLO
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cC) 1275 2800 2045 1610 -91.5

AALAAA(°C) ? 3600 2980 2230 ?
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unau N Fusen (Gland T. Xebork)
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