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s-5&HL_L LD

s-block
SMTILDTEOLDE6IT, SHITFLDCTOTLDTEHLYH6T Alkali metals alkaline earth metals
DLPWPLUILY, Wlew)dlenLiL] Lustre, shine
OlULILIG &L FGIMWD, OIETSHL S GIMmLD Thermal and electric conductance
O FTMHFHNF(HH 6T BHMJE S 60T6HLOUI60T Hydroxides are alkaline (basic)

SMLeoTLImPST Leluurule sngisaemns Alkaline earth metals on earth as ores

[Lo;'rggmaﬂmto]nsl, [Lo;'r;@mefﬂLDL'D]mw2 lnoble gas]nsl, lnoble gas]ns2

eLPEMELEIIL_L 266 Diagonal relationships




SMTILDTEDLPH6NT60T QIUIMLI6TOTL| 61T

Physical properties of alkali metals

ns'e Qb g w6l 6mmalest meor Lose ns' to become cations
SO0 EUTTLPLD SfWesflwmFpL l <« Atomic and ionic radii

(PFH6L NWEfIUNG60SH6)eULILID T — First ionization enthalpy
bOTmM SS6IeuLILID T — Hydration enthalpy

G L JFCF 1S 60601 Flame test

62 61T1LO1 6078 60 Ml & 6116V K, Cs In photoelectric cells
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Alkali metals in air and water

Li,O 0% % HGHOF [ Oxide
Na, O, “0—-0" AHWNEGHmF (b Peroxide
MO,, K = Rb, Cs, Fr m BL6vrss @ em & (b Superoxide
Li,N N>~ BOHHM (b Nitride
MOH OH™ DG T HOTF ([ Hydroxide

e TWileL &HBSleoTmenT; 3 S@GFF6utleL e1iflleormeor  Tarnish in qir; burn in oxygen
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Halogens and hydrides of alkali metals

2M + X, - 2MX, X = F,Cl, Br,1 M™ + X~ o [ILnemaBsst  Halides

Adlw M™, Quilw X~ o L arfmeniaidsememn Sidsb; T |

SIGFrL_L_TL_Lq.601, ©)&60r60fF 60T Astatine, tennessine

SIGLLTL6mL (b, blgereflena(h Astatide, tenneside

2M + H, ~—  OMH M*™+ H™ 2056017 (HH6IT Hydrides
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Cl,/Cl”@etr E° 0&\IL +1.36; 1, /1~ 8@ +0.53;

Ag*/Agé@ +0.79; Na* /Nase —2 .71; Li* /Liso
—3.04. LD 5 85Teoml LD 9| Wi eofludleormigemer

&G F & 555 60T @) MM & (LN menLouilev
0&&sH: 1~,Ag, Cl™, Li, Na.

Srey
wenmenn Li > Na > 171> Ag > Cl~.

M + (x + y)NH; — [M(NH;),]" + [e(NH;), ]~

EO
018 BGT Wl6TAIMTWDSSLD

standard electrode potential

: : |
M™ + e~ (3ib) + NH;(h) > MNH,(Sib) + EHz
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Uses of alkali metals

2601&SWD: 15167601 (5 b (F 61T Lithium: batteries
Pb,Al, Mg: snmdlasen, aneamidlliLgsd), sagssl (b Bearings, aircraft parts, armor plates

Gsmquwi Pb : PbEL,, PbMe, Sodium

31600)| B B (TH 61606018 FH6V 6016V GleuLILITMM) Coolant in nuclear reactors

QUL mdlww: 2 i, Gamiiy, CO,emeu 2 L &Hal[G60 Potassium: fertilizer, soap, CO, absorption

FFWLD: 661101607 6Vl 61T Cesium: photoelectric cells
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Deviation of lithium

S B 2_([H&SHIm6LWILD ©Ol&HMSIHlem6VWD Higher melting and boiling points

auerfludley Li,O, LizN In air

LiCl,.2H,0O B ; auefuiTs s amralemio Hydrate; deliquescence

B FNFSHSIDWIGVL(H BlemevILDMS) Hydrocorbonate unstable
2[LiHCOL($)] — Li,O + 2CO, + H,0 ALiNO, 5 2Li,0 + 4NO, + O,

T & 600 & 600 60T (1) B 61T HC=CM,M # Li Ethynides

LiF, Li,O $ifleb Gmneund $emiLemel Lower solubility in water
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Lithium and magnesium

sieieunymiset  LilS2pm, Mg . 160pm Atomic radii
sweflwnyrser  Li : 76pm, Mg : 12pm lonic radii
m &1 60TLDITEOTEMEY; SIL_[](&H6NMIB S 606 Hard; low density
OleuLLIFFemG6y: 2 SGOF(0H, STLOIGL (H Thermal decomposition
% dGFsafleo Li,O, MgO Do not form hyperoxides
ooy Li;N, Mg,N, In nitrogen

SCenmeny(hdHeT eUeTUITS &M LImA Chlorides deliguescent
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Some sodium compounds

BamaweaflwilCL i (FovemausCarm) Na,CO;.10H,O Sodium carbonate (Washing soda)

w5155 MG B: FmwbwpGarLt NaHCO; Hydrocarbonate (baking soda)
FmeL ULl (pemm Solvay process
NH; + H,O + CO, - NH,HCOx +1\]:7le(§ NaHCO, | 3 Na,CO; + CO, + H,O
- 4
Cxruuemasyne@Goma®: erflanig@srnr NaOH Sodium hydroxide, caustic soda
_ Gleuermeurmu

sneaisolsiay Na™ + Hg + e > Na — Hg Castner-Kellner




o _Udliflwedlev G&mqUipLd GILIML_L_M&lupLd

Sodium and potassium in biology

BILOLFSFLOIG 6 &S SHE06T S60)ILIL|G6V Sending neural signals

DI FF UL M HIFLILITUIEDEY 62(LDMIGMID 6V Regulating water flow across membrane

261 & SIS Ml & 6m6IT GlFWE)TL (HSl6oTm6t Activate enzymes

Sjen)FeuailenL GlgmleyGeumium(y Concentration difference across membrane

CamwlelumL_Lndlw 618 &) Sodium potassium pump



SHTTLDCOOTLDMTEHLPH6VTI60T BIWIMLIGTOTL|H6T

Physical properties of alkaline earth elements

E ns’e QIph &I w6 S6rmmaleot meor Lose ns?to become cations
m S| 6UMTPLD S{UI6OTIWIMTTLPLD ]« Atomic and ionic radii
(LPSH6V SIW6TIWLIMG 60 6laULILID T — First ionization enthalpy
E QIT6UoTL_MD WG e0H0IULILID < &) Second ionization enthalpy
HBTMHM i 6leuLILID 1 - MgCl,.6H,0, CaCl,.6H,0 Hydration enthalpy

Fr_jF G FNGemeum Ca, Sr, Ba Flame test



SHITTLD600TLDMEMLN S 61TI60T G6USLILIGOOTL|H 6T

Chemical properties of alkaline earth metals

e TUIl6L 248 FHMmFL_Lg 60T GLDEVLTEmL Oxide film in air
et (HoGung] MO, MsN, When ignited

o Wy T

o LliunesdlaepLer: M+ X, >MX,, X =F,Cl,Br,1

Q)

sumfliy: (NHy),Bel, 3 2NH, + BeF, swCurhlumpmmu@smmrliclumlediun

e BeCl, + CO

BeO + C + Cl,



STTLD60OTLDMEMLN S 61TI60T MM GeUSILILIEOOTL|SH 6T
Other chemical properties of alkaline earth metals

M + H, 5 MH,,M # Be, [Ra]

BeH,x sunflss: 2BeCl, + LiIAIH, — 2BeH, + LiCl + AlCl;,

M + 2HCI — MCL, + H,

M @4 B@GH SIS S SH6T; BTSN GHEDDIBG 616V |6 TETT606M

Q)

Bl sGoneflunadss M + (x + y)NHy — [M(NH5),]°~ + 2[e(NH;), ]~
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0O

L6 TGl \Yile
Be+Cu G&remey: 6uenieumest ellm&r(her

Mg: Al, Zn, Mn, Tn; Al edlibmetLILIG Sl ®e

Cu@etdFlwuume: Bifleo Mg(OH ),
MgCO; upusawiley e Snm)
Ca, Ba GleummlL_ & @& Lps0&61T60 a161TIH & &bl 61T

Q1B WeYLILIEH6T HSITeTF FrLiILIeooT(HeUS Sl6V

Uses of alkaline earth metals

Flash powder
Be-Cu Alloy: strong springs

Aircraft parts
Milk of magnesia

Ingredient in toothpaste
Removal of air from vacuum tubes

Radium in radiotherapy
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0O

Oxides of alkaline earth metals

M=t SWellFsamamn | <« lonic character
o | e ememralnggememn T — Covalent character
BeO & L L 2 | arlemenriF@F b Nearly a covalent compound

pHM ASGOFbHHeT NaClgliGumed Ligsondlarmer  Other oxides crystallize like NaCl

Biflev arndGamFhsemndlearmer M(OH ), In water, become hydroxides

SHEnIalemid, Gl ILmlemeLiLem, &Misseremn | <  Solubility, thermal stability, basicity

Be(OH), @@iyonsarg BeClL.4H,0, [Be(OH),]1*~  Amphoteric
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Halides of alkaline earth metals

BeX, 2 L aLil6m6uor6160r; DMHMEmEY iW60fILL6or BeX, are covalent; others ionic

BQClzi

0O

s
{

%.‘ =,

BCrowmw T hydration: MgCl,.8H,0, CaCl,.6H,0, SrCl,.6H,0O, BaCl,.2H,O

-




SITILOETOTLOMEDLOH6VTI60T )& &S FeULdIG6VL (h&b6IT
Oxoacid salts of alkaline earth metals

SFIDOICLL(HH6T HIFlL H6mTWITS 6D 6! Carbonates are insoluble in water
Qeuliugsme dlemvgdlermer MO + CO, Decompose when heated

5P CBL_(H&6: Be, Mg semndlerme; | Sulfates: Be, Mg dissolve; T

@

HETMM Si&6lauLILID > Semllasl_ L S6leuld  Hydration enthalpy > lattice enthalpy

mBOHEHL[H&6T: &Gl (HHeT + HNO; Nitrates: carbonates + HNO;

0O

QeuliLg&lemse: MNO, 2 MO + NO, + O,



ClLBledlwg Sl6ot epsmsLEIIL_L_6) M6

Diagonal relationship of Beryllium

E 2 | 60TLS165)63076) &S 60T60ILD Covalent character
M SiWevilb 66t DWS® FHmLilemesorii| 4 Maximum coordinate bonding of ions 4
&GN F (H& 6T QI(HLOITDTETTEm 6 Oxides amphoteric
UFIGsuL(H [Be(OH)4]2_, |AI(OH )]~ Berylate
SCenmemny (h6iTlev LImeLLILN6m650TLILL Bridge bonds in chlorides

B CermreLFlGeuL_(h [BeF4]2_, [ALF4]2_ Tetrafluoroberylate
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Compounds of calclum

Feoennis s CaCO;Q6m sng) Limestone is ore
gL grevoreoormiol], CaO Quick lime
B75s grevossornol], Ca(OH ), Slaked lime

& 60016001 MIDL| S 0161716, G+ 600T600TTIDL|LILIED & Lime water, milk of [ime
HL_1gL_Geuemeuuiley &mem, 6nLIEHTF NS Mortar, cement in construction work
unflggasnkpg 2CasS0, . H,O Plaster of Paris

DHSHIUSHIID SH6VMISBTTG6EmEUIILD In medicine and ornamental work
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Magnesium and calcium in piology

106071 66516V 1200 g Ca, 25g Mg, bg Fe IN human body

o261 & SILILTSMIBH6N60 Mg 2L 601 MIT6001] Cofactor for enzymes
LFmFWSHlev Mg Mg in chlorophyll
6TVIDLS6MaID LUm&eflepid  99% Cao In bones and teeth

SHISGOPDSI msomne  100mg . L=' Regulated in blood plasma
SMLFICLmevflent, LemevnidHemSTMUIL & S TLILY Calcitonin, parathyroid hormone

mILL &6 6T L6 Glgwsusetlsy Ca LmGasnalng) Ca participates in many neural actions



Fr(Th &b & 6)|6M1]

oummary
1s!,1s%g Qube M, M** suwealss M, M*" ions by losing 1s',1s?
STy |, siweflwryn |, sweflungeommmed T Atomic and ionic radii, ionization energy
epemevedl L 2 _medeT Li <> Mg, Be < Al Diagonal relations
Na,K,Mg,Ca 2 uflw (p&sswussiain Biological importance
Ca: s6mentmibL, MLIEHTF 0 Lime, cement

Na™, K™ siweflgseremid; mirbLm60SH6N lonic balance, nerve impulse




