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ru_u_,.l_..rT, elements-
In the atom of +these elements the last electron enters the s_svbital of +he
outesmost shell. (-e. last e- goes o Ns ovbital whevxe
outermost Shell ©F the mumber ofF the periad.

The elements of gvoup 1 (3A) and gxoup 2 (1A) _um_oﬂm +to this block.
The valence shell electronic noﬂbQCADIoS of these elements Vvarvies {rorm Mms' ko ne’.

utimaote ox
N Yeprvesents 1the Mumbery of +he

L1 OL __\_ “ (a7 ”_r e -

This group contains six elements which ave Ep.?cdlmr“u,.mo&mcﬁah.dﬁf ﬂoﬁommwcﬁﬁﬁ_&\_NFG..&..CJS?S.
Cesium (Cs) and Francium (Fx).

The elements of +this gvoup ave called GlKali metals because *rmm +orvm ..w#.‘ojm,m alkaline
oxides awnd Smmxon._mﬂm. Fr is o wvadioactive element:

The elements arve all metals, excellent conductors ofF m_mnfﬂn._ﬁm and ..n.a_v.ﬁn:m Soft and r.,m.r.m
Yeachve-

Twe have orne _OOmm_m held valence clectron in theix outer shell , and +oxrm univalent | ionic and
colouxless compounds .

The Smmqox&mw ond oOxides O¥e Vevy miﬂ..m base, and the OX%0Salts ave very stable.
Lithium , the First element in the quvoup, shows considevoble diffesences from the west of the
&d‘DC.—u.

codium and potassium make up over &7 ,ou Smwmfﬁ of the earxth Ccwust and ave essential
elements fox onimal |ife.
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—The ™metals wexe First isolated _u& Ic.:,.m_f-mm Davy in |87 by the n,mnio_&m..m of KOH and NaOH.
ectyoOnNic sSTyuctuxe:»
— (woup L elements all have oOne valency electron in theiv outer ovbital.

F

- The m..:@_m valence electson is o _.o_:m distance fxom the wnucleus s 05_& Emb_im held and is
Am.n&:m removed . Iwn POjT‘Pmrl. the Yemainm 5& electvons ave closer o +he mwucleus  move .T.mT:M

held , and ¥semoved Os_m with w..m.pr difficulties.
= Pl gvoup 4 elementse show similavities in chemical behaviouw because of similar electyonic

Styuctuse.

Element T,J__...ﬂ..u.gu_ _—..._|_dmu._,__|.: c ND- Elec W&DH."F _m~|w.|aC|n..{_.._ a;ml. _u < < HVAI,H&LL.L Hon

Lithium Li 3> |s* 28’ o¥ [He] 2s'

- A 2 4 \ ma

Sodium Na " |s“ 25" 2p¢ 3s' o7 _w_z.mu.m ,

_.vo«nﬁmm..tg K |9 _mn. 2 n1h wmn. wﬂob.av o Mrduh.w :

Rubidium Rb 37 |s* 2% 2p¢ 35 3p¢ 3d'° 457 4 p¢ 55! o¥ [K¥] 5SS

'
ie

Cesium/ Cs 55 | st 26* 2p6 as* 3p6 34'° as? 4p¢ 4d” s5*Sp¢ ¢s' ox [xe)és
Caesium ) . C e . __
Francium F¥ 87 | o2 2% 2p6 352 3p¢ 34'° 45" 4P ad" 4 ss? 5p¢ 58" es® 6p¢ 15! o [R]1s

> (nvouwp 2 Oov 11A

— I

- This gvoup contoins six elements which ave Revyllium (Be), Zpdjnm..cé Augmq_ Calcvum (Ca), strontium

(sx¢), Bovium ond Radium (Ra).
- The elements ofF this group axe called alkaline eavth wekals because L{hew oxides Qxe

alkaline in chovacter and Occured In Motuvre as eawths . e.g- Cao(lime), S¥0(strontic) & Bal ﬁmpum.fvg
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— Ra 15 o wadioactive element and studied Sepavately olong with other yodicactive elevwents .

- The gvoup 2 clements show the same trends In properties as weve obsevved with gvoup |,
Howevew , Be shows diffevent properties fHrom west of qroup 2 elements and differs much
wore Hvom them 4han Li does fxom dne west of grvoup L. because Be and Bet* ave very
swall in Size.

- Be ond Ba compounds a¥e oll Very -toxic.
= The gvoup 2 elements avte highly veactive but less veactive than gvoup ).

i ?mm axe divalent and wm$m49,_m Lfoxm colourless ionic compounds.

- The oxdes and Tmn_dox‘_&mm axe less basic +han gEoup L1 and hence 4heir OxowDImAnoa&qﬂoif
sulphates, nNitrates) axe less stable ‘o heat-

— Mg*™® ovnd Co** ove essential clements in +the human Uon_m and .Sm.«v is an impostant Constituent
of n‘S—O,..Oﬂfa:.

Electramic Styuctuye!:

— Al quoup 2 elements have +twoo s electyons in +their outer shell

— (Gvowp 2 eClements show Similorities in chermical bewaviour because of simlay electyomc
Steuctuye
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_OMPOTATIV¢ Stuays O = - Block elevrent

| __\,.,.u Sical strate.
— Gsouwp 3 elements ave qum_ﬂ_x sott and -a‘mm.n_.._.m fused ﬁmxn&ﬂv& Li). ..:Dmm axe fﬂm—:fm walleable
and ductile . When ,T..wmf,m cut , tsm& have o wﬁdfﬁ lusture (hich is &F..nx.m +taxvished as

soon as MeYal coemes n contact with atymospheve-
— G(Grwoup 2 elements have a ddn&mmr white lusture when %«mwf,m_ cut and ave "malleable and

ductile. Alkaline easth —-metals ave harvrdey —“+han alkali netals.

4 AtST ,...:m. avya H oNvC T40.d) _

— ps we wove Fwom Li to Fx in qroup L, on extva shell of eclectrons s added t© each
element. The addition oF extra .shell increases the atomic and ienic ¥adius.

Li Na K Rb Cs
Mtomic/metollic vedii()  1'52 186 227 2-48  2:65
Toniec wadii(A') in six 016 1.02 1-38 |52 (-67

Coordinate
= dn qvoup 2, +he atomic ond ienic wadii also \ncreases O Tmoving fvom Be ‘o Ra due

4o oddibien of extra shell of electyoms.

Be Mg Co S Ba Ra
z+q3ﬁn\§m¢9:..n ,.,on:_.?.d =12 .60 |97 2:ls5 2-22 -
Tonec wadii(A') in six 0:3) 072 \:00 \-I8 1+3s \-43

coordinate
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eavtlh Metals avye smalley than alkal:
Yo fact +that olkaline eavth wmetols have v:.ar Nucleay nfoidm.

— The atomic ¥adii ofF alkaline wetals. I+ 1s due

— The densities oFf olkali metals axe quite low due to the _qum. otomic Vvolume. Li, Nva and

K ore :mfﬁmq Han watery . The densities increase with the ‘ncrease i atomic MNumber from

Li o €s . TIncveas€ n &msm.l.m ‘s due to Fact that atomic En,.mfd ncreases Moye then

otomic volume. K is however , |ighter than Na which is due +o amn  unusual
in atomic size of K-

incyease

Li No K Rb Cs

Density (g)cwm) 0:54 037 08¢ 1-53 0:3%0

— The densities of alkaline eoxth vetals Adecyeases m_m&ria upto Ca after Wwhich it increases.

TIyvegulay Vvoriation of the &mjw?m is due to +the diffevernce in cystal shuctures o these
clements.
Be Mg Ca Sr Ba Ra
Density (glcm) \+85 (74 155 2.63 3.2 5.5
— The olkaline eatxinh WMetals ave densev than alKkali vetals in
fact +that the elements of avoup 2
Charge and Smealler size.

same pexiod. This i5 due +o
con be Packed vnove Imzd due to ther Jreatexr nucleay
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4 LOonisationNn ever

=589

— Alkeli wmetals have Oﬁ,m one

valence e~ (ns') and it s Emn.r_m_ bonded . so it can be

Cs, value of jonisation energy decreases

s wemoved

termolved mo.m.__m and hence oalikali wmetals have low ionisation mﬁm,_d._nm.
— As we wove don n a gwvoup FHrom Li te
due to ‘wnecxease ‘n atomie size.
— The second ionisation mdﬁ,m._mm ave b&d_m jﬂms_ Since the second eclectyon
frorn MY Jon  which has stable Toble gas na\ﬁh..m..hﬂb.fnj
Li Na W Rb Cs
- 02- .
Fivst T.e.(kafwwel) S20.1 4357 4L - 4023 3156
45673 3069 2650 2420

Second T-E.(Kijmo]) 7226

— The ionisation m:m.....mwnm of alkaline eawvth Mmetals decvreases as we
bottormm n g¥oup. Ra has highes ionmisation eneryy than Ba.
Be Mg Ca Sv Ba Ra
First T E-(x3|me) 839 737 S9%0 549 So03 s09
secomnd 1-E- (K3]mo\) 157 \4So 1145 \064 9¢S 979
Thivd T-E-(x3]mol) 14847 773y  438jo - - 2328

weove from top +o

— Thir d 150 Sabon m.ﬁﬁddf.mm ave T..mf . because *thivd ﬁd@ng 1s J.ﬁgcﬁt %..nd.g gLV lon

Whickh bhas stoble moble gas ng{TdCadﬁos_



— Fwst

Learn Chemistry Online

lonisotion enerxgies of alkkaline earth Mmetals

ave T&T@.\ than those of alkali

metals Wheveas gecond ionisation aﬁmﬂﬁ._mm of alkali wnetals oxe highey than those of
olkaline easth wetals.

eV s b »
avic >~ | .

The mop. and bp-

ave Vewy low Fo¥ alkali metals due to presence or weal<x Inteyatomc

aré due to lar ge atomic s\2e and m.:am_.w valence electvyom.,

nnoving from top to bottom, Tv-p. amd b-p- ove decvease frowm Li to Cs because
Wit ,_Snma.m.vm.,ju otomic size

bonds . Weak bonds
On

, seplusion between ﬁoﬁ-.oo\ﬁ&._dsm e— T1ncreases.
Li Na K Rb Cs
wm.p. (°¢) 181 98 63 39 28-S
Uﬂ ﬁohv 1347 28| 166 G838 T0S

™. P- and U.ﬂ ot

alKaline eoxth wetals do TMot sShow any trend . However w-p- 2b-p
of *these elements ave Tdmfn« than +those oF alkali metal

. Because +hese elevnents —owm
mwﬁuﬁm bend due to two \Valence electyons
Re _Sm Co Sv Ba Ra
mp. (*c) 1287 643 833 768 727 700

vp. (¢) 2s00 1105 1494 \3a1 1850 1Too
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etaollic CNAl«

L §O) 511 = CNnNaractTeéew ¥ Y
— Alkali Metals mnm.__m_ lost Vvalence shell electyon due to low ‘onisation msm«mg and show

electropositive chavactexr which incveases Fxom Li to Cs.
- PAlkaline earth Tnetals also show electropositive charactey .oa _Oom._j& +o0 Vvalence elecaons

-

but their electropositive chavacter Ts less than alkeli wetals due to high ienisatiom

mjmad., es.
O¥xidation State .

Alkali Yoetals show +\ Oxidation state due 4o pyesence of 1 valence electvon:
M+ ien of alkali wetals have Mo umnpdived electron ond hence diamagmetic and Colouxless.
Al the compound of alkali metals ave colourless ((except ﬁhgﬁmeﬁo.wmm and dichvomates)
Alkaline earth Wwetals show +2 oXidation ctate because t)n.a have two Valenwe shell electyons.
The second ionisation energies Lor alkaline easth wnetals ave highex Hran Hiyst iomisation
msmﬁa..mm. It oppears that these mMmetals should Lorm univalent [on wather than bivalent
lens. Buk 0%0:# these elements give bivalest Tems. This is due t© Hact that ™M*- ions
ave extensively \hydvated to Fomm hydvated tens, [ mM(Ho), 1™ anad in this process _me
omount of evergy is veleased which s Known as Tmn.qniuﬁ enevgy-

This famdbiuﬁ enevgy countex balance the T”mrax vValue of gewond o] sation

enevyy
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r\\. trone gat

—_—

Alkali ynetals have high electyopositive chavacter and tendency to lost +heivr ns' clection.
Recause of this electsopositive charvacter , these metals have very little m_mn»dovmm_oi,\ﬁ
chavactex. m.mnﬁdﬁmmbi(ﬁ charaoctery decreases e Li to Cs.

Li Na W Rb Cs
ve::«_&,m n,nngjmmoic:u (-0 0.9 0.8 0.8 0-7
Alkaline eavth metals ave gcwmallex n size than alkali ynetals anad hence +rmm_ have
Smmf value of m_mngﬁnm0$<._¢mm. m,mngjomnI,\m charactey decveases rom Be to Ra .
Be Mg Ca S¥ Bao

ﬂoim:a_m ﬁmngﬁnmoﬁc.}m (-s -2 -0 e) 0-9

Conauct B
- - e \

Allkali Metals ave mon.m conductor of heat amd ﬁmnw«._n.__nm due +to gmor.a bended ms' e-.
. two valence electrons ove free to Move ;écmroﬁ.n the netal
Struture. $o, +Hhese Ynetals ave moon_ conductor of heat and m,mnﬁin..*m.

I~ Al\WKaline eaxth metals
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™
~r

~ The wns' electron of alkali wetal is so Emorr_u held with Mucleus that even the low energy
photon ((-e- light) can eject this electron fovn metal surface. This ejection ot pvoton is called
photve\ectric effect. Due 1o +his ﬂqo.vmi.rm_ W and Cs ove used in photoelectsic cell.

— PAkaline eavth wmetals do mot show +this properyy due 4o high onisation energy-

11. Colouration to the 4 lame!-

wWhen we heat oalkali metals and their Solts in busen buvner, colour is ._Eﬁnimn_ G& the

otom due to excitation of clectron.
This 301“4&”& Om,l D—Ip: metals is used +to mmﬁ.ﬂﬂﬁ +heir presence in Salt fd a -lem.ﬂ; Kvneowmn

as “+lame test.
LI — Cy¥imson 7ved Na -

K, Rb, Cs — Vviolet coloux
— Alkaline eaxth metals also give colour to the Flame but
due 1o Swalley size ond hence eleckrons ave mot excited ‘o +the Tﬂmso.ﬂ energy level U.m_t:m

Be ana Mg de not Show cColouy

enesgy ofF 4the flame.
Co - Rryick +ved Sy - C¥imson ved

Bo - _.;_Uﬁ,_m w&mmj Ra - Yed

12. § 0 .,..w TEINn vw b OWHeT .

L A——— g

- AlWali wmwetal cabions (M1) ave laxger ' size and hence \ess knsmo?m 4o polavise aniowns.
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- Li sa\ts oare m:@Tt& covalent while other alkali etal salts ave lonmc.
cotions decveases fyrom Be*? +o Ra'®

— In Alkaeline eavth metals | _uo_o_.qmm'.nm power of w2

Thevefoxs Be'* has D#mfn_msnu to fowm covalent compounds.

13. Reduc ng _P ropex Tu..... Si—

— Alali metals have strong +m5n.msnw_ to lose their

dmucn..:m D@m:&.
Li has smallest size omong alkali wmetals, still lithium acts as Styong ﬂmmcn..sm Dﬂmv..'..

because Li atom has high T&@&DIQ: energy - +this f«n_,qbio..: enevgy com pensates ionisation
enexgy of Li aton. Due to this L) has high value of Ovidation __uo.m.mﬂmo_.ﬁmon+w.o+cv
Alkaline eaxth metbtals also have .mf.spm +m5mn5nm to lose +heivr ns electvon aand hence
act os stveng veducing agent- The Steength os a reducing agent increases downwavds
from Be to Bo-

— The oxidoation potentials of alikaline
because of +theiv higher subliwation and lonisation evnergies. Hence dlkaline

Ns electron and hence oct as m....adj@

eavth Tetnls ave lowey +hon +those of alkal metals
eovth "netals

axe wealker d@n.c,n..ﬂm Pm@;g +han +he alka\i wmetals.

4. H 4 d __M»iw,,..w..:w[ﬁ ne ﬁ&a ”. > |

. \ .
Degvee of hydvation o T ond Hydration energy o - .\,

— Hydvation is o exothermic process. The enevgyd veleased when on gw Tvole of on Ten in the

qoseocus state ¢ dissolved \n Water o mn* it Tamuawnn_ is colled rmmdﬁig enevgy.
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In olkali metal ions, the degrvee of Tamuﬁigz and Tan_#n.io.) energy decwvease dyom Lit

to Cs*,
In olkaline earth metals, degwee of Sdaﬁpioﬁ and rdh.db.iﬂj evergyg decsease from Bet?

o Bo**.

Allkaline eavth wetals have high value of ran_,«o.mas e€nerg¢ than alkali vnetals due ‘o
syalley size.

UCcuxavnce :

Due to high weactivity , alkali metals amnd al\Kkaline eavxth mekal occuy in nature in
Combined state.

Aikali mMetals occux in the fovm of chlovide, Sulphate and nitrate wohile alkaline eaxth
metale occuxy in the form of Silicates , carbides and sulphates.

ampexation ten aencs 4

Alkali metals have low complexation tendency due low DTD&mm and larger size.
Alkaline eatth wekals have high complexation +endency thon alkali metale dueto high
Charge and smaller size.

a o Nal welat] onsSh i
Both Li (alkali metal) and Be (@lkaline earth metol) show or.n&ojb, Yelationship.
| 2 i3
Fiest pewied Li Be 8

<
o O /

Second pesiod No 7;& Al
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- Apnomalous behaviouy of Lithium

— Lithium swWows different properties From other alkali etals due to ho:aE._Jm Yeasons -

() The size of Li and Lit ion is the smoallest of all the alkali wetal Tons.

i) The polavising powes of Li* jon is the gveatest ofF all the oalkali metal ion.

@iy Li has highest jonisation energy ond electronegabivity os compaved to other alkeli metals.
— Lithium shows Following diffevent properties fyom other alkali wetals-

. Li* has high polarising power ond hence +swms covalent bend.Thus Li salks ave soluble in
non - pelary  solvents ﬁm.m. Odmps,.,n colvents). Howevey +he <galts of othexr alkali Tnetals
axe Iinsoluble n O.qmos.mn Soluents.

9. Li (s ovly alkeli wmetal which veacts with N ond i to Fowum lithium mikide (LizN)
and lithium Silicide (Ligsi, , davk violek ond ramddhnovmnv.
3. Li i5 wouch havxde¥ anad _ﬂmfwmd than the other alkali Wwetals.

4. Tts wWelking point ownd boiling point  ave high ond it can be wnelted in dvy aiv without
losing iks \usture.

5. Due *to f:.mf {oni Sation enevgy Li does Mot yeact with 0, below 0'c, veacts m_oﬁ_m with
H,0 libesate H,.

¢- Li is least weactive vnetal of all alkali wmetal.

a. LT ion show o .rmsugnm to fovn complexes with  NHy, Ho amd Loem ,o«mm numbey of oﬂmosa
[tthiuve compounds.
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R gives 05.& Ynonoxide , Li,0 (0°%*) Wwhile pther alkali metals £ovm
pevoxide (0;%) ond super oxide (077).

8. Wwhen buwnt in air

9. When Qnm.&—nﬁm Qas is passed ovew heated Li wetal, it does not +oxm |lithium an_...a:mm~
while other alkali Wwetals foym metal acelylide-

. Li when heated in NHy , it fowms imide (Li;NH), while othey alkali ynetals Foom awides.
CMNHL)

n. ki is OS_N_ alkal wetel wWhose calks ﬁm.a. Lic\) Ajom C.ﬁmm._,mo ran_.,d_m_mmw.

2. Due te low m.snw..dﬂom..Icm chavacter ol Ls, its YNovious salts ave less stolde and |

theyetove, decompose to give oxide
2 LIOH —> Li,0 + H0
ALIND, —> 2L 0+ 4W0, +O0a
Li,cop —> Li,0 + (€O

13 Some ©oF Salts of Li like Li;c03, Li,P04 and LiIF ave insocluble in watey while oo,.dmu_uovm_.:m

salts of other alkali wetals ave soluble. The solubility of salts oF other allkali wetals
is due Yo the weak electrostotic fuvrce of attraction.

4. Li,0 disselves In H0 slowly while other oxides dissolve o.ow._,m.

ls. LioH fs less solube in water and weaker base than NaOH amd KOW. Li0H decomposes
nte L0 on ronisw, wheveas Other alkali metal rmm..dx.&m.m Sublimwate .
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16- LiCl is deliquescent ond is soluble in alcohol as well os in pyridine. Tk fowvms the fan:n*a

LiCl. 2H,0- Chloxides of other alkali metals do not show +this behavioux-

13. LiC03; decomposes on bheaking to fowm Li,0 and €O, while other covbonates do wot
decomposes. The small sige of LiT ion wmakes Li,0 |lattice Tnose Stable +thom Li (0, lathice.
Howevey lovge size of obther alkali metal ionw make M0 lathice Jess Stable than M, <0,
lattice and hence they do not decompose -

18- LiNO3 , on heating » foems Li0, NO, ond O, , while oOther alkali ymetal mitrates foom

mixites ond Oa .

ZQZOV —_— NZQZGN B3 o.u-

19. Lithium hydvo sulphide ((LisH) is *5&539:& unstoble (while the hydr sulphides .
othex allkali Tnetals ave thevmally stable.

20. Lithium perx chlosate hr..n.oav ic soluble in alcohol , acektome and nwfa, onorgm,cur:o
pexchlorates OF othey alkeli wetals ave olmost insoluble in +hese solvents. The
solubility of LiC104 is due to strong solvation of Li* tan.

21. Lizsog, is the ownly alkali metal sulphate which does not foxm double <Salte such as
alum.
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Dissimilarities with other alkaline earth metals:

- _mﬁm:_,sB shows different properties From other alkaline eavxth wetals due +o .ﬂo:oﬁ._sm e asonsS—

@) The size of Bewyilium (0-30A")is the smallest of all the alkaline easth Wetals.
i) Bevglium has highest clectronegativity as Compavred othe¥ alkaline <ayth wetals.

<> Avomalous behaviour of Bey gllivm:

Besyllium  shows $ollowing diffeyent properties +rom other olkaline eavth wetals-

- Hovdness :- mnum:_.csﬁ is the havdest of oll the elements of its group-
Melking and boiling points:— The melting points and ro._:.sm points ot Um,.‘a:_.ﬁs ave the _‘:mfmmﬁ.
Fowmatien of covalent cornpoundsi-  Wwhen beryllium Teacts with avother element | the electyo-

B.

- 50&0*&(.}.& diffevence is viot So lavge oand the bond s, thevefor , covalent:

4. Reoction with watevi- Besyllium does not veact with watey even at high teywnpevatuve , Other

alkaline eavth ynetols decoempose water :rm«DI_d Ha gas.
Mg + Ho —> Mgo + Ha T

5. Reaction with _sm_aqgmmju- mmdm:..c; does Yot yeact with 53&..6@»5 &:mnim to .,woﬁd its Sw_n_u..mm.
Howevey, (ts hydwides can be prepaved indivectly: The ~yest of the olkaline earth wetals
Combine with bhydrogen +o fom Sm_mimmm. The rm&q.&mw of Be and Mg ove covalent, Wheveas

the hydvides of othex Metals ave (onic.
6. Reaction with alkali :~ Beryllium veacts with alkelies to foxm bhydvogen - Othex olkaline earth

metals do mot Teact with alkalies .
Be + NoOH —mmm— Zonmnopﬁwo&..c.«: _om-m:oT.uV +H, T
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Behaviour of oxides and nydvoxides:- The oxides and Smmdox&mm ot .omdm:mcg ove amphotevic

[-e. dissolve in both acids and alkalies +o fown salts.

e

i

9.

|10 -

BeO + H,50, —> Besa, + H,0

The oxides and ram.«oxmn—mw of othex alkaline eovth mMmetals ave basic.

Behaviour ofF cavbides:- @@dﬁ:..:g caxkide (s nwnn%wo.mnn_ UM watex +to form methane ﬁn..ILL.

Be,C + 4H,0 —> 2Re(oH), t CHe
The Coxbides of other alkaline eavth metals ave decomposed .om watey o fowm

ocetulene .
K CaC, + 2H,0 —— Co(OH), =+ M,

Behaviouy of mnitvides: - mm.m.Zn (e Vvolotile whbhile *the nitsides of other alkaline eavth
metals ave Mon-Vvolatile .

Number of tnolecule ot water ofF ,nqawﬁ.i.__.m_c.ﬂ.,.oj”; The salts ofF Bet* ion cavmnot have

~noxe than four wnolecules of water of n,&awo.:..mniaj while other alKaline earth metals

hove Move than Foux wnolecules of wotey of ﬂ..dmmp_:mp._u.g.

Explaination:- In Case of Be** ion theve ove O«._m foux ovbitols available in its outevmost
- AP I LY Oofr &

ahell . These four owbitals occept e~ paixs eorn O-atem atom of each H,0 vynolecule.
Oon the othey hapd , othexr alkaline corth wetals like _Sm con extend +heir Coosdination

humber 4o SiIx cm Cm._sm one 35, +three 3p and two 34 ovbitals .um,asm.;m to theivy outermost
shell .
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Valence shell of Be —— 1"

Valence shell of Bet? jon—

Attachment of Foux H,0 m
42

e ejlas ee

. I el }
HO0 HO HO HPO

molecules with Re
ﬁ Fosmathon m compley C o .__.,V AVNAS ? mp*v. .ﬂ%ﬂ J)JD‘J& m¢pkvﬁ com T-QK h%8c3mm &cm
[BeFel™? etc. while mt? ions of other alkaline eavth metals fowm

»

o owall eide. e-g. L[BeF;]~
<m.au Lew complex nog_vof...«&.m.
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[2 Wwith Wig . i iaTIi D es 0e Ol ' L Q .
J | ,L
1a() TA(2)
Pewiod 2 .w_l_i/ +m~:m
1 N 1l3
Pewiod 3 |, Vo | Mg
Diogonal velationship o ¢ Ll and Mg
4 q

Li Shows similar propevties with the Mg, lying its wight in

Li and Mg is called m.qo.mos& velationship.
Li shows Following similax propevties with Mg-—

FOYNI1C ana onic rTaaius ;

Atomic Tadiu

1S Jlonmic TAAIUus

Li= {.225 A° Lit = 0.e0n°
z.m = 1365 A° _,J.I. = 0+65 A"
Atomic vyolume:- The otowic volume of solid Li and Mg ave simila.
L = 12:97 C.C. Mg = 13:97 cC.C. At

=léectyrone PHF t 1 vity 4
L= |00 gmu (-20

oM L

3vd peviod (¢-e. diagonally opposite
element) than with other wembers of its oww QvoLp 1A(1) - This .Jq:.u. of w..?.__p.-.Ix between

0



N
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lonic potential) and its eftect:-

I.d__) polawis _.._L& powe¥ (c(-e.
Lit and Mg*? both the fons  have high polavising powev (-e- (onic potential mn_:o«mm [¥adius

-

wakio) of both the ions is bigh

Due to high polesising power, both the ions have grveat tendency to form hydvates with

definite numbexy of water wolecules.

eg. LiCl-2H,0 , LiCl04-3H0
MgQl, - 6HO ,  Mg(ciog),s eue , MglNes), - 6HLO

Due to high polaxising powew, halides ot both ions ave

due to Wigh polavising power , +heir nitrates and Covbonates bhave low +Hhexmel mwd..o.::u.

LiNO, - 3H,0

Covalent n mNature.

and decomposes €oSily on TEI.:&.
4 LiNDO, —2 3 iy + 4no, + 0,

2Mg (NOy), =—> 2Mg0 + 4NO0, + O;
Li,c0, —=— Li,0 + CO,
zmnou —_— Mg0 + CO,
Epthalpies o VvoporiSalbion - Both +he elements have compovoble enthapy of Vopovisation.
Melti "3 points : Li = 133¢'c , Mg = llodc
Havrdness:- Li ond Mg ove hovder than 4he othexr memwbers oF +heix vespe ctive groups- However,

hovdness of Li s compasable Wwith that of _(_m.
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e

Action Ot _,_.......r_._u Like Zm. Li nwmnogﬁowmm ED;—.&J, W—OE’N— +o —_.UQ.GD*P IN.
2L + 2H,0 —> 2LI0H + H,
Mg + 24,0 — Mg (oMW), + Hy

9. Action of N_:- Both the elements combine with N, on rmci:m to fowm +heir jonic mitwides,
Li,N and gmew.
Both the mitwsides J.mpn_:m decompose WH,0 to libevate NH,
Li,N + 300 —> 3LiOH + NH,
MgaN, + 6HO —> wzmﬁozvpaf 2NH,
0. Ackion of Cl i~ Both the elements weact (with <l Ho Hoxm Chloxides-
2Li + Cl —> 2Licl
Z__m + Cly —XK _Smn._P
Chlosides of both show hozoﬁb,im simila¥y pyopevties:-
(1) Both ave soluble in alcohel and Water.
(Iv) Both ijm«MQ Tam.qo—m_wmm n hot woater.
On bheating ., both the elements Combines with cawrbon to fowm

() Both axe deliquescent
@iy Roth Foam  hydvotes

1. Combiviation with dCdavbon?
+he cowbides , ki, and MgCa.
2. Ackion oF 0, (aiv):- Both elements Lowm oxides ((Li.0, Mgo) when heating in air ov O, .

Li,0 and Mq0 further nob wveact With 0, +o Yorm peroxide ond sspevoxide .
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13- Notuwe of hydwoxide :- LiOH ond tho.,:p ave less Soluble in woter, |less basic and decomposes

on heating to foum ox)des. .
2LiOH —> Li,0 + H,0

Mg (OH), —2 > Mg + HO
14. Solubilities of salts: Fluoxides, carbonates and phosphates of both the metals ave 1nsoluble
in wotes while cChlovides, byomides, iodides oand pevchlovates of both +he netals ave
soluble 1n Ox&m.wsnimm ovganic seolvents.
I5.  Unstobility of bhydvosulphides: Li Ehi um SH_m.-dmrr_DS._n_m LisH ond Magnesium _..,mmddmcr—ﬁ—a..mm.._s&?:up
ove upstoble Under owdinavy conditiens. Zmﬁmzvu decomposes in aqueods solution o give

Mg(oH), and Hys.

’

Mg(sn), + 21,0 —  WMg(OH), +2H,S

6. Li;S0s ond Mgso,  do pot fsrm alum.
7 3_xm_w of Li ond Zm ove Soluble In o&&pﬁ,_n solvents due 1o their covalent Mature.

¥

8- Lt and z_m+P ions ave m*.d&_u bgydrated.
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with Al

Simlavities between Be and Al

LA TA(13)

Pewiod 2

Be | B
4ﬁm

Peviod 3

e
.~_$m _@D__

relationship

Diogonal
J

- Be- Al mﬂo,mo._.s._ pody

BRe — > Be
Al —> AI¥3

- Be is placed diogonally opposite +to Al In the peviodic table | it shows mmomojo._ velationship @ith
Al , i-e. both these elements show wmany similar propexties .

is censidesed to be an deal diogonmal pair in the peviodic table ond
hence swmilasity between Be and A| is the best example of m_.nrmodo_ relationship-

~ Be and Al Shows 9.9@059_ relationship due +to bo__ocu._zm reasons -

(i _uo..p..mmﬂ:m powess ((-e. Tonic potentials) of Ret® ﬁw....m.v and AlT3 ﬁm.o.vv o¥e <came-

@) Both the elewents have same standovd oxidation potential.

4+ %

Al= |-5
clements ave weoakly electropositive.

Bobth +he

r_, Fﬂ ana .D.ﬁ

+ 27
+ 3e°
(i) m_mnfodmmnic.}& values of both the elements ove the

Be = |-5

JESx =170 volts
= 4167 /HO—P.“
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- Be and Al show ._.,ozoﬁ..sm similay properties due ‘o %Dmovn. velationship—

. Tonic vadius:- Be** = 0.31A° and A3 = 0:SOA"
9. Extrvaction:- Both the wmetals ave obtained U&. the m._mn.nqorau._m of +thelr fused salts In the
presence of +the Huoxide-

Heat of Vaporisalion:- Both +he elements have olmost some values of heat of vapoxisation,

Be = 739 wKeoel/atom Al = 67-9 Kcal/atom

|
!

4. Occuvence i~ TIn the mature, both the elements occux togethex in bewyl, 3BeO, Al0,5- 6Si0, .
Foxmatien of polymesised covalent hydvidesi— Beth the elements Hovm Polymevised hydvides
which awe covalent In mature.
Fowmation of covalent Compounds:- Due 4o high vo,oim.,jm power , both the elements
feen covalent cowpounds.
). Action 6F HNOi:- Both the elements do ot veact with HNO; due to fowmation of awm
inext and impevvious Film of +their oxides on the etal Suvtuce.
8. Ackion of alkalies i~ Both the eclements liberates H, when dissolve in fo._::m alKalles.

Be + NaOH ———5 No,Be0, + H, 1
Sod . Ta«a:pfﬂ

Al + 2NaOH + 2H, 0 —> 2NaAl0, 3H, 1
Sod: Aluminate
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tk opesties of Oxige>S ang *_;.r,_nu SOX des:

Both the wmetals buvn in 0, and Foxm oxides.The oxides
and hydvoxides of both the wmetals

o¥e awphotevic in nature, (e they ave goluble in acids

and alkalies.

BeO + 2HCI ——> BeCl; + H,0
Be(OH), + ZHd —> RBecl, ¥ 21,0
BeO + 2NaOH —> Nao,8e0, + 2H,0

Be(oH), + 2Na0H — Na, Be0, + 2H,0
Al,03 + GHcl —> Alcly + 3H,0

AlL(OH); + 2Hal —> Alcly + 340
AlLO, + 2NaOH —> 2Nahl0, ¥ H,0

AL(OH), + NaOH —> Naflo, + 2H,0

oxides of both the wetals ave mxf.o?n—d hord, Mmon-velatile and cm,.:m Tﬂmf 55;..5“.

et~ RBoth the mwetals Yeact with 5?—omm5m e Jowm halides
Be + c|, —> WBec\,
2A1 + 3cl, —> 2A\C,

These halides have .ﬂozorumﬁm propertie s —

@ low mM.p- av fam.qo—amo.p Ga watex @iy bjram...ocwﬁmxnnew Huonides) ave covalent

(v) disselve iy o«mns._n Solvents (W furme in wWoist aiv &Y behave as \lewis adids.
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Formation
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of Cavbides:
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. Both wetals veact with carbon +o foem cCarbides (Be,C & AlLL,).
These carbides evolve ypethane on 5amda_~_mmm.

Be,C + 4H,0 —> QH4 + 28Be(on)a

AlyCy =+ 12H0 —> 3cH, + 4A\(oH),
of covnplexes:- Be'* and A2 pave strong tendency to form complexes.
,[Be(@0m,172 MR amd [A1(c00,]2

of Salts:- Salks of both the wnetals like mitrates, sulphates and chloxide

cyystallise fsomn aqueous solution as Tmmdn*nm.nﬂ.mm get easily rum#o&wnm in solubion.

The extent of ram&d,awmm of +the salts of both +the Tnetals

Oh gn.

is almost comparakle.

The covbonates of both the vretuls axe unstable |, except n atsmosphere

Fevnation of hydvoted (ens:- Both wnetols Feowm hydvated iovs. CRe(H,0).0%" & _wb.mrpounuﬁ
Fosmation of bwid g ed chlovides 1~ Both etals foom _uimmﬁ_ chloxides -

Foymaotion

Qive WHy on hydwolysis.

) Cl c\ o
cl— Be Be —¢ Rl Sl
Ne” ct”’ ci cl\

of mitr¥ides: Both etals Form mitrides when veact wWith N, . These nit¥ides

3Be + Ny —> BegN, BegN, + GH,0 —> 2Be(on), + 2NH;
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Salierst Yeatuvres o+ ] ._& driges® »

Binavy compounds of hydvogen with othex elements whose m”mn?ojnmoic._wm is lower than +that of
hydvogen ave called hydrides.

— Accovding to definition some compounds like H,0, H,S, NH,, PH,, H,S, HF Hcl, HBy etc. ove not

nojm.in.qnmDmram«.&nm.?;m*y&+mq§ﬂwjow Usually used for binayy compounds of hydvogen
with mon- metals.

Elements of group 1 ox 1A (Fr is om excepton) and gvoup 2 o¥ TA ( Be and Mg ave exceptions) form
lonic o salt \ike hydvidas

- Pryepavation:

i. By heating wmetal with Hy:»
2M  + H, P 5 2MH (M = Na ov K)
o 4 U IS0 -300°C MH, (M= Ca,sv,Ba)
LiH {s prepaved wm 4mnn15m with H, at 00Cc in on iron boat kept I & havd m_nmu tube.
By heating carbonates with H,:» C20-6So ¢
Rb,Co; + H, Mg TR kT O

"

Cs,C0, + Hy

- 2CsH + CO, t Hy0

o
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o ¥ neating metal nitride with H
\J L .

2LiNg + Hy, —> 2LiH 43N,

2650'C
Col + _sm + H, > CoH, + Smo

-~ A vyield of 9927- of CaH, is obtoined m 2 houvs.

> Physical pvopevwties:-

- These hydvides ave Q&mwﬁ:gm compounds with ionic lathices.
- These Sumd..wnm have rmar m-p ond b.p.

— Conduct electricity in Ffuesd state.

- Except LiH they decompose on Fusisn.

- .j:mm ave stolichiometyic compounds.

> o _.Ln M C n.._.w PsoPey —..,ﬁ 5%

1- { heymodl .n._m...u.rv;,_.wm and veacti ..:T& OSraer -
- WHydvides of Li, Ca and ©v ove wnost stoble while othevs decompose akove 4o0°C. Theiv

thexmal Stability decrvease with ._7n.nwnmn3m size of cgtion In o gYOUPp - Thus +the euder of
+hevmol m.To&..:J.__ is as Jollows-

Group L LiH > NaH 7 kKH > RoH 7 CsH
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~ The ovder of dnnnmc..J of 7mm4._mmm is as follows-

Gryoup L LLH< NaH <€ KH € RpH < CsH

— CoM, < S¥H, < BaH,

3. Presemce oFf H- (on:- m_mnrdd_am..w of +4hese Tan—d._n..mm in the fused state |ibervates rm_n_«omns
at onode = showing the presence of W~ ion in them.

!

-4

4 . Actomn fU* T 50T

{

vic Solvents:- They all imodocw,& veack (ith protic solvents ((l-e. gives h?
ion) Such as H0 |, GHsoH and NHz dowming H; amd base

MH = MY 4 KT

H + H, 0 — OR™ <+ H,
M= & ZIw —d NH + Ha
H- + GHOH — OCHgs + H,

S. ReduCing propestiesi- Al these ramq.&om show veducing propevties at high +ewp due to

b

J

fosmation of atomic hydrogen. These hydvides owe used +o wveduce Tetadl oxides.
& NoH + SiCla —> SiHg + 4-NaCl

MH -+ n.-ou- —> “HcooM
hg e Li,No ,x)
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These Tamdmmmn have Yo mp%mﬁ& due to Tomic mnatuve.

Lecomposithom b\
N 0\

2KH+ 280, —> K;5,0, + H,17
Pot- dithionite

CoH, + 250, ——> CaS:04 + H,T
Ca)l:- dithionte

~ A\t © th N
3CoH, + N, —=> La N, 2 Hy, T
+Na . +Na 2 +Na Li
LiH —>» LiNH, ————— LinNH —> LiaN
Li-amide Li-imide Li-Nikyide
S
CsH 4+ N, — CsNH,
9 Reaction with .‘n...:n_,u..
Cther ; i
4LiH + Alal, ——> LiMH, + 3Lici

" | Vv &
= Sk

— Ionic Tdmimmm ave used aos Dosmesm._jm nrmm..inm W Claisenyn and Aldol
— These rami&mm oxe used as 4&&:&:& agents .

Condensation.
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700-800¢C .
2L + IN —> 2L H

tYiag Aana h_ <
2 LigN + 3H, —> GLiH + N,

L. white solid Compound-

2. ™.p. = 680OC

LIH + H,0 ——> LioH + H,1

GLiH + b_n._ulllv —LD_I) n A 0T



S
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Fused LiH 5 on mKnTo.mm,.mg gives Li at cothode and H, ot anode like pther ionic Compounds.

Reaction with diborane -

2LiIH + B,yH o SN 2LiBH4

Tt 4tuwns blue on exposuse +o _..mzn wWhithout ony D_:ojmo N composition.

LiH is +the wnost stable of all the alkali wetal faad,.n.mm ond olso Drmg.:np:m active ., It is
axable at Odn:.op..m temp. and S not affecked Um_ md.._ gases like <€), Ha oY 0;.

It is o powesful 4wn_cn._sm Dmms¢ and hence ~veduces oxides, chloxides, sulphides and C0,,

Uses |

used as streng ,.‘fw...n..vm agent in ovganic synitbesis. .|\_ o Li*
In +he prepavation of LiAIHg4. .
As o convenient source of H, +ovr oiv-Sea vescue balloons.

Iy the prepavabion of LiBH4 which is used in jet ﬂAOﬂF_mmoj. :\I.

Stwuctuve:- T Q..dmwp_ hWas Face-centeved cubic structuve (like Nacl) ?mq Styuctuve of HH

Segdium TQ&AT&Q . NaH 1=

Preparation

Fsorm sedium Twhetal amnd |} L Q as :

36Ss°c
2Na + H, > 2NoH (colouvless)

Reactiem "ixtuse is kept in mickel boat amd heated n m_nm.m tube
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' FNDYSical Py opc

J -
L. Colourvless n«dm«p:._jm substance .

Chéermica _ % ¥ O v ETE & s

-

_ on fmo.w.:;m cbove 230°¢ 1t s n—mn%ﬁommm into  its elements.

ReactienN with H Lm.r,.,_ p

NoH + H,0 —> NaOH + Hy

NaoH + CO, —— HCOONo
Scd. formate

ether
NoH + B,H — NaBH4
Sod- Uo«osmma.&m

on m..fmhma,&m._.m_ Pused NaH gives H, at onode and Na at cathode.

i1t borTate &

. L ’ | 4
Keacton w 1 TN Tyl meTy ._ DO

4 NaH + B(0CH;),—> NoBH, + 3NaOCH;
Sod- Tmethoxid e

- NaH s used as .«.mmcnmsa 0&0«1...
— NoH 18 used +o prvepave NoBH. which (8 o .d.nn_cn..:m DM%*.
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— NaH has o +ace - centesed cubic |othice.

' |ATIAac¢ W 4

360C _
2k + I.N . p—.ﬁI

1. White meedle -\ike nadmr.o_:sm solid -

It ignites mvos*nﬁmoﬁm_m in Cl, or O,.

Decomposes oOn heati .Dm :
Keaction 1% o | AL O

KH + H0 —> KOH + H,

KH =+ OGN —_— HCOOoOK
Pot- .ﬂ.G.ﬁ.ZO.TD

— It has Nacl \|ike structuve.
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FvTor ised Calcium meta ana H .h_
A

400- 'S
Ca + M, So_Jos<c» Cah,

Physicol propes ties

1. Colourless Odauw.o,_:bm compound-
3. vYo.p- = BI&'C
—> Chemica \ prYopexties s
on electvolysis , fused salt gives H, at @noede ond Ca at Cothode.

2. Reaction with abtex:

CaH, + 2H,0 —> CaloH), + 2H,
Slaked lime

CoH, + co, —> (Hcoo),Ca (Calcium Fovmate)

= It s used Lovr millitory purpose as o source of H, for balloons and hence the nome
of fmqu:fa.

— To determine +the +traces oF (water in orgenic selvemts.
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= Cot2 ions in CoaH, ave in a slightly disosted :mxpmgo.:u close - paked awan gement -
The wonit cell of this Tamd._mm is Oorthorvhombhic.
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JENCIES .7

1 (o1 O\ ” A L AlKa iy meta |< J "9
— Au the simple salts dissolve in (atex | vqomcn..:m ions oand noammnrcmsﬁm the solution conduct .m_mnw..._n._J.

— Since LiY ions ove small, it might be expected that Solutions of lithium calts Wouwd conduct

electricity better than solutiens of the some corcentrvation of sodium, potassium , wubidium ox
cesium salts. The small ions Showld wmigrate wmove mQu.,_& towaosds the cathode , and +hus conduct

mose +than +the _Q,.,mbu. ions. Howevers  +he ovdewy of ijonic 45062..@ in the opposite ovwder-
Cst > Rut > Wh > _Natr > £
The -weason tos +this opposite owder s rmmdbiqﬁ. since Ljt is very small , vt is
Tmnc‘._m rmmﬂowmm .This malkes the vadius of +4he rmm.qbw.mm ion _b,.‘mm ,and hence it moves w_oﬁﬁ.

In Contvast ,Cs* is the least hydvated ,and +the wadius of +the r&adnﬁn. Cst jon 15 SMmallex
Han +the ¥adius of rum,qbwmn_ Li* and hence ran_.qo+mn_ Cs* moves fastex and conducts m_mngn_&

moxe veadily-
— The 7.&&49105 numbey is the Overvage Mumbeyr of water wnolecules associated with wmetal Ton

ond 1 Measuved Cu..:& ﬁoﬁ&:ﬁi&.’u cell.
— Some water olecules touch the metal ion and bond ‘o 1t .woﬂ.j..:m a complex. These wwatex
Lit on is +n¢.0.rhmdn:m Suvround ed wm

molecules consititute “+he vi_ﬂniw shell of (oaterx. Thus
form cCooxdinate bond with Lit

fous wates molecules. The oxygen atoms of Water Mmolecules

lon  using lone paixs:



Learn Chemistry Online

— The +telvahedval Stwuctuxe is predict on the basis of VsSEPR +rnoa¥ ond Q_¢339+..<m_m sp? rar«._m
ovbitals ave prwedict on the lbasis of Valence bond theogy-

IS 25 2p
Ejectvonic structuve of L] 1 1
5 25 2P
Electronic structuve of Li T 1
) 1S 25 2p
Electronic structuye of Lt ion with fous m n s uls
wates nolecules bonded, Using o lone

‘ en o + coovdinate bond
paly On OXyaen o Towm CooY: Foux electron pairs

CTetvohedval , sp* hybvidisation)

— With the heaviex ions , _uoi.._ncr_nd_u Rbt and Ce*, the Mmuwmber of water molecules
Six . VSEPR w.:oo«m predicts an Octahedval structuve. VBT alse indicates disp? rﬂ_fa__&,.maighﬂ
Octahedval geometyy.

A Sewndayy layer of watex wnolecules Further ram,ﬂbmaa +he Tons, +hough these ave only held
by weak ion-dipole atbochiw fovce . The S trength of such fovces is nversely proporti onal to
the distonce; that s to the Size of +he wmetnl ions. Thus +he Secondoty hydvation decreases
Promn lithium to cesium ond accounts Por Lit _up._:m the most Tnbcim T&n:.oﬁ.n&-

increases to

~ The Simple salts ave all soluble W water , and sSo \n qualitutive onalysis these metols need o be

_:mn.:u._wmm as less commen csalbs.
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- Nat is vﬂmn:,:.o.»mm _uu Do_n:_:m Zinc ox copper Cdo.jm_ acetate and precipitated as Sodium 2inc Cunsc_

Dﬁﬂ*ﬂ.#ﬁ ETN%DDW KY (s Av*mﬁ._ﬂmgﬁmﬂﬁ Rvm D&:)m mo&mcg ﬁog,wj._ﬁd\ﬁ.ﬁlﬁ pjm ﬁdﬁﬂ.,__nv.__ﬁlnr#nﬂm as —UO.Tﬁm.w..fg
coraltnitrate.

-

- If a Salt is insoluble |, its |attice enevgy is gveatey than +he r&mﬂﬁiaﬁ energy -

lattce €nevgy > raﬂ_uoioj enevgy - Salt s Tnsoluble

lattice energy < hydration enevgy Salt is soluble

- The mO_F_u.__..J of Yost of the salts of group 1 elements in water decyeases on &nmnﬁjm;m
the gvoup- because on n_mmnhsnzsm the qroup , the lattice energy only Dro.ﬁmmm Slightly , but free
energy of hydwatien Changes Twathex ‘mewve. for exomple, diffevence in lattice enevyy between
Nad ond W<l is @7 Ki/mol , and +he diffevence in O (hydvation) for Not omad g+ e 76 KT[mol
Thus KC) 1s less soluble +than Nacl,

— The solubiliies of FPluovides and covbonates of group 1 elements increases on o—mnnmsmmjm +the
gwoup- The Yeasen Sov +this is that their lattie enexgies DTPSmm Yore than the T&mﬁnﬁoﬁ energies

on mmmnmsb__jam the gvoup-
-~ The lattice enexgy depends on electwostatic attraction betoeen jons, and is proportional tov the

distance between the ioms,that is proportional to L/(¥*+¥")
|
- (¥* &%)
lottic evergy will very wost when ¥- js small, that s with ¥ and very leaskt
when ¥~ s \a¥ge . (with € <o

Lattice nzﬂmx ol
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- The weight of solute dissolving does not provide o veyy useful comparision ot the solubilities,
because the wnoleculay weight differs -

— The easiest way to compase +the number of iens s to cCcompaxe the
quantities.

Solubilities as molar

(N .Jfr.’. & L AlkKaline eart

- The wo_c.-...._sJ of ost salts decweases Wwith increased atomic weight +70Cm5 t+he
veversed with +he Lluoxides ond hgdvoxides in +this gqwoup.

- solubilities depends on +the |attice energy of Solid and 7&&40.7,9: enevgy of the iens-

= The \attice enexgies ot group 2 cCompounds are Much Tqumd thoan the value oy qroup &
effect of the Increased chavged on group 2 Toms.

— Tawing any one pavticular MNegative ion, the lattice energy decvease as the size of the

mektal Increases. The hydwatien energy olse decveases as the metal ion becomesg _D.dmoe‘.
For o sSubstance +o dissoclve the ran_u.o.m.g enevgy must exceed the lattice enevgy.

usual tyend is

compounds because of +the

— Tn <ose of chlowides of group 2 ynetals, on n_mmnms.n:_:m +hne mﬂor}o wetal jons becomes
lorgey and so both +the \atkice enevgy and the hydvation energy decvease. A decrease n
lottice energy “Favors incveased Solubility , but decvrease in hygdration enevrgy favors decreased

Solubility - These +wo factors -taus chamge Tn opposite divections, and the ovevall effect ‘clepends
on Which of twe has chamged most .
- With wmost <ompounds, om thnmjn::m nmu,oiu.#fn ramuﬁm.aﬂ energy decyeases Tnove d.ob._mfu, thon the

latbice energy, hence the ComMm pound become \ess solubkle as bthe metol ma¢m .04mh~..
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— Inh case of fluowides aond hgdyoxides the |athice energy decveases move Yapidly than +the
hydvation enevgy , and so their Solubility increases on o_mwmjn:.;m the gvoup.
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Hloc W £

(rroup 1L eclements ((Alkali metals) i »

The factoss .nQ<o«..3m complex +ormation ave swall size, high chaxge ownd 03_1& orbitals of |ow enevgy.
But group I Metal ions ave vewy lavge ond have a low charge (+1). Thevefore these metal ions
have WweakK ¢D$o.m:n.m_ to fovm Complexes.

A number of aquo complexes ave known such as [Li(Hp), 1" and a primary hydvation shell of four
H,0 Ynolecules D,S,odwmm ¢mw195m140:m. is found n vavious ndum..d:::n salts. Nat and Kkt also have

some p¥imory hydvotion shell , but Rb™ and Cs* coowdinates six H0 molecules.
Stable Complexes owe towmed with phosphine pxides.
Exawpls:= [ Lix. 4Phyp0] , [LiX.S5Php0) and [NaX.5PhPO]

Wwheve ¥ is _aqmn anion such as Ci04 , I, NOs and SbF¢™ .

Theve s slight tendency to foxm ammine complexes such as [L(nHy JI.

Weak cewplexes ofF sulphates, pevoxosulphates | thiosulphates awnd saxbndp50h34nmmh ave ¥Known
in Solution.

However, Some ovganic ﬂrmﬂﬂism agents ﬁﬁbdmnc.rvu_m salicoldehyde ond p- diketones) ave
extremely stvong complexing agents, and Givoup L iems Lozvn complexes With these. These :mos._w
a¥e Vevy Sktrong nb;v,mx._sm Q@mswm because .r._smm. ave wmultidentate | ihat is .C:mm_ have weoxe
than one donox so they fowvm ove thon one bond to wetal, and also because ¢>th¢...3

o «L.sm &6y Chelate Ccompound .om cas%sm_ 1o the wetal.
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nethyl salicylate, 0-nitwophenol and o -nitvo c¥esol.

Exawples: - m,.o,:nD_.nﬁfan_ﬁu | Qnm».w_.eﬁmw.Ojﬂ . GOsNan acetone

The metal Cm.CD:n,_ attaing o coovdi nation MmMumbey of a or 6.

H
|
H
+ K Ke_ —_— A./
CHO h.IOm. OH, ﬁIO\. OHC
Salicaldehyde &
o CHO
N
Io..q\x ul\\ H
0/ O
H

CHa CHa CHg CH
N \ \ NG A SN
=0 c —OH c—0 - 6—cC
/ Vi " N, 7 S, N
CH, CH + L CH L CH L ”/ \hI
/Vn.l.o /VnHD /\nHO\ /nHO\ 0"0/
My M, My My CHy
Acetyl acetone (enol foxm) Lithium DnnJ.Dnogn no.?m,mw

(kKete h.ouqsu
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— AlKali Wetal ions also form Complexes with cyown ethers and Cyyptates.
— Cyown ethers ave complexing agente fivst egnthesized .oa Pedersan n 1967 . Some Crown ethers
axe given lelow -

) dibenzo |8 Cyolenh &

— The vname indicates that theve oave two benzene FiNgsS in the compound , |8 atoms Thakes wp
Q Ccryown MTPQN .d-:_Jm._ and six O.ﬂ the jsm atoms axe Oxm&ms' These s\x Oxamnj atoms Jﬂjgm. A.-O..ﬁ,.v_nx
with o metal ion , even with lavyge ions |ike Gryoup L Tons that ave ™ot Vewy good at .ﬂqsd-_:m.

complexes. Ha Ha
Q o
QA_U | /\© dibenzo |18 cwown &
. @™

— The owganic pavrt of +he Mmolecule 15 puckeved +o give the cCyown Q.ﬁ‘o.ﬁ&m?mq.m_o.ﬁn_ the 0x3gen
okems with their lone pairs ave 584.& planar ocbout the Metal Ton at the Centre of the dmsm.

- The _0046__,.5& of Metal ion +to the Uo.dﬁ%fq (s _dem_m electrostatic and wmetal Ton Lits in +o

center hole of the polyether.

e _uo_umt)md.w = —— complexes mn:l.n..(n._d wth the alkali metal Ton. The size of the J\..sm D_VNS._SN
In the cyown detewMines the size of the wetal ion which may be accommodated. Fo¥ exomple
cyown -4 is selective For LT, cvown-5 is fovr Nat and crowr—c is dov KF
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— Cwown ethess fowm a mumbex of cwystalline complexes, but wove impo¥tantly they ave Sometrimes

0dded to Oxganic solvents o wmake them dissolve inorganic Salts which,
Not VexMmally dissolve.

~ Polyerhers of this type act as ien cowrievs inside lving cells +to transport ions acyoss the
cell mevnbraves, and thus waintain the balance between Nat and k* nside and oOutside cells.

Gm.:_)m ionic, ou\d

L .m_..r (» | ;_ 8 50 n [ (1) Deénzo |1 CvyOolLOM 4 .,._...__ KbCNS (( dibenzo |18 (youdn & ) _rﬁ:.;_.._#. X
He Ha
n./O\p/ Ha Ha
__.—h.n | hIP ﬂllﬁ.
| _ H_...v / N\
v ! Q Olln-.:.
\
0 O O\DIP ﬂ:r_c.a.wo_ﬁ.*
. MIP / \__ 0- Druu.-j
IN/ () / C—=¢
X 5
2 3

— The ﬁd&vwbwmm ove +three dimensional equivalents of +he cwyown ethers , but contain Smwﬂommd

atoms which provide bvanching and act as extra dones sSites in addition To the oxygen atoms
t& bond to the metal iom.

— They awe called cwgptates because they wwap ¥ound awnd hide the catien.

= A typical cwypt is the wmolecule N[ CH,CH,0 CHCH,OCHEH, 12N . This  is called ndmvwﬁ«iaﬁ.w.
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— Cyyptand- 222 fowms a complex LRb(Coypt)JCNS: H,0 in which six oxggen atoms ond two nitvogen
atoms bonded to the metal o, &..c..jm +the Weta)l ion a <woordination Nnumeer of 8. The ligane

cempletely wwaps wound +the metal ion and hiding "t.- e complex presents hydrocawbon
extesiox and So is soluble in organic solvents . sudn complexes ave used fovr solvent extvaction,
Stabilising uncommon oxidation states and psomoting otheywise mprobable ~vyeactions.

A unusual compound [Na ﬁndmmwosmnnwnuu+znu can be Joymed by cecling a solution of Na in
mé.ﬂg_sm with cyyptand -222. This is a golden yellow, Lngﬂmimin solid Which is 02m stable

below -\0°c. f—
(T @.d

NNLO N 07 \UN
G ad

Fig:— Cyyptand -222 _.,mnjm
(s1voup-2 elements (LAlKaline earth TMe tals): =2

(voup -2 elements hove also lesser .Tnﬁmmjnm to doam cemplexes.
Al the elements In the group form divalent ionms, and these ove swmallex than the Cowsesponding
Gusoup 1 ions. Hence Givoup-2 elements aye bettex at forming complexes than Group L elements.-

Be is oOppreciably smallex than +the others, and so Be Lowms many Complexes.
Km and Ca alss show much .r.m.:mms.nm o form complex 1n Solutien , and +these ave Usually oith
ox&mmjumogd :.mosmm.
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— The +m¢qorfco«og¢u:o¢mm. M, [BeFs) ave well Known complex ions and wesembles the sulphates in

psopesties: In most cose, Be s feux coowdimate in Complexes and +m¢0.rnn_qo__& avramged-
- In simila¥y woy, Becl,-®, is also Loxmed whexe D 1S an etherw, O;mmfm_mm oY Ketene which

nhas oxygen donoy atom.
7:0:& Stable chelate complexes of Be avre Kknown, ._:nEa::m wmdm:f«j oxalate (oith p-diketones

such as Dn.m&__nﬁqujm and With catechol- T all +hese complexes B pe*? fon is *mgrmmﬁn:m.

r " +2

cooxdinmated.

bemllium oacetate | Be O CH,L00) |

.,.,. ,.__ ....,.,,41“,.;...___Dﬂ,\., ..,\\._,_w,... .__. .. _.a,.__ ,.u._
)3 .

=  Basic beyyllivm acetote is foxmed if Be(oH), s evopovated With acetic acid . Tn Stwuctuve , a
centyal oxygen atom (s Suygrounded 6&. Poux _omﬂa:..cg atoms \ocated at the dcowners of a #nﬂ.pr&,..sh

With six acetate gvoups A¥ranged along the Six Cdges of a +*etra Wedvon.
- Basic 53&:,.:3 is soluble n o<mo5qn solvent angd covalent in Nature. Tts M.p-is 285 c amd

bp- I8 330°C.
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— Be compounds are Sweet in taste but toxic. This is due —+to their vewy _imr wo_cr.o.__._»w oand they
QU.___J t+v fowym complexes (with enzymes n Uom&. Be displaces .5& from some enzygmes loecause RS
has o mqu@mu‘ DD,Bvdnx._:m n-U.::..m. Contact with the sKkKin causes dermatitis anda ._5_)9..3& ust
oy smoke causes o disease called bewylliosis which s wather like silicosis.

il Zm formns o Ffew halide complexes such as ﬂ‘2~m¢+unz__mnfu_ but Ca, S¥, .and Ba do not-

- Mg forms wmwost important complex of the planat which s ﬂrG«dvs&:.

The Mg is at centex of a Hat rmp.m;.dn&n:n Od..wn.ﬁ.,n .q,:am
sgstem called a porphywin, In which f our nitrogen atems
axe bonded teo Mg chlovophyll s the green pigment v
pants which obsozbs light M the wed wegion fovm sun
light, and Makes +the enevgy available S vvﬁwommﬁ;&.,m‘
In this pgocess cO, 1s convested into Suga¥s

Chiowophy !\
mc.s_.m&.: E

—> CHi120( + GO,

m_tnolfn

6 CO, + GH,O

— Photosynthesis (s 003305& associated with highex plants, dlage
and cevwtain geeen, byown, ved and puvpule bacteria .

— Calcium and the west of the gwup only formn Compleres With
Strong complexing ogents such as acetylacetone (two denor otams) Tigi— Shlowopnyll
o¥ EDTA ( $ix dones atoms).

co** 4+ [neEptAal? 5 [Ca(Edra)] ™’ + 2HT
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- Timations awe pexfosmed using EDTA in buffex solutions +tv estimate the amounts of o+t and Bmt
Udmwmﬂ* te deteymine the _J_Qd\ijmmm_ Of watey.

- Titrations of caot* and 3%+P oxe 'uﬁd\.muogamnp ot r.:m_.f.m.ﬂ PH than those of .._‘.395& othey metals
mth.ﬂmiﬂ Pt?*) as theix Complexes oxe \ess stoble, and at lowes

?0350*.»& incstead ofF the Ca o _Sm complex %..ud.?._:&.
— EDTA is Somebimes odded o nrm.w.m«mbj*m +o soften the water.

pH values the EIDTA is

- (rsoup-2 elements also form cCcomplexes with cyown ethers and cxyYptotes .
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d

- rz_sm Odmbj..mi_m 4£F._qm ot least 27 elements, of which 15 agre metals.

_

Metals wequised in mojox quantities ave K, _sm. Na and Ca. .
Mino¥ quamtities of Mn, Fe ,Co, Cu,Zn and Mo ove vequixed.

Tsace owounts of V, Cr, Sn, Ni and Al ove vwequired .om at least some 04mbd..m_3.

@Ex&:n:w}mmov Geouvp L and Grvoup 2 Metols wequived +o balance clectric chavge and OsSmotic
pressuse of cell.

...l__...._\w.;‘. 3 ..I..F.f.__ 12119 F____wrr‘r,.ﬂ_ ﬂa._rﬂ.ﬂﬁnr.’.....u..l.w

No ond K hove similay chemical pwoperties but theix go_o&mno; functions orxe diffevent- Nat ave
QnIcm,u expelled fyomn cells, wheveas 1KY ave mot. This ion tyansport is sometimes called a Sodium
PUMP- Sodium pump involves both the active expulsion of Not ond active tole-up of wt.

In Animal cells, the concentyation of K+ is about O-1sm and the concentrvation of Na* s about
O-01M.

In bedy fluids (lgmph and bloed) the concentrations of Kt and Na* ave obout oO.co3m and 0:15M
dmm?mnmcm_m.

The transpoxt of ions ~vequixes enevgy, and this is obtained .om r&n_«o.mmﬂm of ATP. It is estimated
that S.an..qofmm,.m of one ATP ™olecule +tv AP provides Nsoc,mf m.Sm,...&x 4o wwove +three Nor i1ons

out of the cell ,and twe Kt gnd one Ht jons back into the cell. me echanism for jon Tc.:mmoi
Involves polyethers Natugal to +the o.qapj..,mg.

The diffevent ~Fatic of Nat and K+ inside ond outside cells _ﬁ.OLCnmm an electrical vc._umsw...o* ACY0s S
the cell mem brxane, which is essentiol £ox the hc5n$os.3m of mexve and wvuscle cells.
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— The vovement of m_chomm inte cell is associated with Nat iens aond iamm entey the cel) +0mpI,m,.\

This 1 .ﬂococ«mm Un_ o T:m.,. concentsation w«nﬁ_._m.:.w' The No* ions m‘ioism the cell in this End wust

be expelled - The movement of amine acdids is similax.
— Kkt ione inside the cell ave essential for the metobolism of glucose Synthesis ot proteins and

activations of some enzygmes.
TCOWLWD = elements AMKaline eaxrt metals):
coup 2 elements ( AlKkaline eox - ]

Mg™* ions ove concentrated in animal cells and Ca*? axe concentrated in the body Lluids outside
the cell,in much the sawme way that K+ concentvrates insde the cell and Nat outside.

- Zm.:. ions fvom o complex wWith ATP and ave consituents of Gfomvfcfmmﬁornmmm ond phospho-
-tyonsferases, which ax¥e enzymes Lov veachtions ..5(02.5@ ATP ond .mvs_mdmm selease. Jlrmm axe

alse essential fox trxansmission of impulses D_osm nesve Fibses.

— Mg*? is important in chioxophyll, in the gveen parts of plants.
in bones ond teeth as apatite Caz(Poy), and the enemal on teeth as

= n.o...v. = ..3?0.4&%05&

Flussoapatite [ 3(Ca;(Poy),) CaF, ]
— Co** jens ave important in blood clotling , and are wvequived to t¥igge¥ the corncentyati on of

muscles and +t© wwaintain the dmmc_n.u hea¥t lbeat.
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150 r_— ! FlEeMey L __. \\sal  J

= The alkali metals veplace hydvogen in oygonic ocids, hDuB‘.jm salks such as sodium acetate (50d

ethavnoate hhzunooZov ond potassium benzoate , ccHgcoOK.
- Soap is a wixtuve of sodium salts of palmitic | oleic and steavic adids. Palmitic acid ﬁ.uzw_ﬁoor

occurs In  palm oil , oleic add CiaHz4 COOH ©ccurs in olive oil and stearxic acid CiqaH g COOH  OCCuy s

in beef and mutten fat and tallow .
Soap i TMade .ua the wo.voﬂ._?.nbmoj hram«o_ammwv ot ﬁnﬁ.dD:m onncd.._jm oils and {ats. These fats

and ©oils ave esters of glycevol, and itheir hydvolysis with NoOH first bveaks the ester +o
m,an.m,no_ and ﬁD*J acds | neutrolising the bn:.,m acid to give sodium salts, (.e +he Soap.

DIP\- OH
_

|
CH —0-0C~CigH3;  + 3NaOH —> n~I|or + 3 C,gH; CooH

_
CHy— ©— 0C - CigHy, CH_—OH
o.__dhnuo_

palimitic acid

o.:unmdo_ tvipalmitate
Cpavm oil)

CigHa - COOH + NaOH —> CigHz—<OONa -+ H,0

Soap

is made Pfyomm LOH ond some matuxal fat such as

— Lithium steayate is also a '‘soap’ and

tallow .



Kkpown as &nwmdmm5¢ oil- I+ is also used *t© make gzveases fox otow vehicles.

= Lithium shows strong *msmm_:nm to fowym covalent bond than the othex allali Wwetaols.

= Lithium also shows diagonal velationship With éomﬁnm..cﬁ... S0, like gpmsmm._,»g‘ lithium also hoﬁsm
4@ number of covalent alkyls and avyls Which ave ot grveat impostance n the preporoation
of decjogmw.nw:mn compounds.
Example:- (LiCH3), Is typicel covelent <cownpound of Lithium. Tt is covalent sSoluble in o¥ganic

- P,IN% lithiums axe Ffound in tetrameric ©¥ hexameric fosxms and Ccon be psepared U& T eactioy

Solvents

»
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= Lithium steavote is E..n_m_m used to thicken —deﬁonoiu_uj oils (lubzicants) and +thevefove also

and car be sublimed o¥ distilled.

of alkyl halides hwmﬁn,..o:m_ chloxides) with lithium Metal In the preserce of solvents such as

light petroleum , cygclohexane , toluene

— LicHy is a electron defficient

+2LV —

ox ether.

compound and hence exist as

tetromervic ((polymewic) molecule ( LicH3),-

— Sktsuctuse
of (cH), ond the

i consideved as cUbe
othex of Li, ave Intevlinked with each othes.

These Yetrahedvya have common <entes

— Each LI —atom is ﬂmj—hﬁm with .*ufd‘ﬂn nHIU &dvﬁim and each ﬁ.IWl Li/
geouwp is \inked (with three

ki -atoms.

Li~R + ‘ticl

in Which two tetrahedwya one

L

Q\

-
I//

ozu_

\

CHS

.Pm.] Steuctuye Oh tetvameric
(eHgli), wnolecule.
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— Lithium nt;ad is also +etramevxwic in

colid (LiEt)y, but s hexameric (LiEt), when dissolved in

yamqonb«vo_;m. The structuvre of Solid is similar +to (LicHy), , ond in case of hexamer +he

Li atoems are Qdﬂbﬁﬂmm in oOctohedron moo?mw,d aond

hedyon , ._5co€._:m mulbh cen tey U.ujn::m.

Six ethyl gvoups ave at faces of octa-

— M- Butyl lithium s also telramesic in solid (LiBu)y . Tt is used as « _uo_mgmu...wnwﬁoj Catalyst
ond ftos nvﬂxm__ﬂwmo:. I+ S aQlso used as

versatile dmﬁaﬂﬁw in the _9_uc4ﬁ¢o...& for the

m¢5¢5mm‘_m of avomatic dewvatives and unsaturated devivatives Such as C.Sm_ and 0:m_
lithium. Many of +these ~weactons ovre gimilar to ma..m.so,qn_ veagent-

LiBu + A¥xT ———> LiAYy + BuIl

Ay = Aryl)

»

(Bu= Butyl

4 LiAY + Sn(CH=cH), —> & LiCH=cH, + Sn(Ar)q
- Odwo,ﬁogm*np:,.n covn pounds

> LiR
4 LiR
2 LR
2 LiR
LiR
LiR
LiR
LiR

IJ-
[T

+

A

+

W
&
+

of Llithium cawn be used ¥Pox the preparation of wide range
of organometalic ond orvganic compounds. (R = alkyl ov avy!)

nmvﬁ._m' —_—
Snllg S

P(OEL), —

I&HN Re——

R'T —_—
HY —p
ﬁ.._nl e

HCONMe, —

BRy + 3Llicl (orvganoboson compounds)
SnRe + 4Lict (Ovrgoanotin compounds)

PR, ~+ 3LiOEt ﬁo«&o:ovsomvyoﬁm compounds)
HgR, + 2Lil  (ovgonomevcury Compounds)
R-R' &+ Li1  ( Hydwocarbon)

R-KH + L7 hIxmdonDu_daQ
R-cl + Lict Ayl /Ayl halide)
R-CHO + LiNMe, C D_n_mynummuv
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LR . 3CO  — ﬂPPO

+ 2LicO (Ketones)
LIR + €O, ——> R-COOH =+ LiOH (casboxylic acid)

= bfa__w of Na, K ,Rb and Cs ovwe CmcD:m prepaved foxmn +the ho,«dﬂmvosm._sm ovgano mevcury
compounds -

2M + HgR, —8> Hg + 2MR
M= Na,K, Rb,Cs

These compounds ave ionic M*R™ and are extsemely weactive. They catch five

W air | veact violently with most compounds except dinitvogen Ond satuvated wydvowwbons
ove consequently diflicult 4o handle.

Crsoup 2 elements ( Alkaline eoavth ™etals):.

— Both Be oand _Sm hO.q._S an D.._vvﬁwﬂ.mpku_ﬂ number of compounds with M-C bonds. but 05.&9

few compounds have been I(sclated for Co , Sy and Ba.

— Victory Givinard , a Fyenchwman, won the Nobel Prize fPor Drngwm*.qm in 1912 Lox his worlk on
OdmnjOépmﬁmm._sg compounds Which are now called Grrignasd Yeagents.

— Giwignasd weagents ave most Vversatile veagents in owganic chemistyy  and can be used to
maoke oalecohols, 0.&m5ammm\ Ketones, ﬂDdGow&:h acids, estervs, amides and allkenes. These
veagents arve Vewy impostant in ._sodmn.,:;_n ﬁSmg,_mﬂm too.

—

rignowrd reagents ove pPrepaved Gu the veaction of aryl o¥ Q.Xa_ halide (¢, By ov1) with _Su.

metal .I..xs,,sm n o—..,m organic solvent such as n:ni.m_ ether.- Water and woisture Must e
mxﬁ.c_.nw&m.
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— The ¥eaction often has o Induction pexiod ©efose it stavts, and ™may ¥equre the addition of
o nammwo, of iodine +o penetrate the oxide {ilm on Mmetal to wake it Stavt -

— Vewy wveactive ?pms.wmﬂc? con be prepaved by Jo&c_n_v@ wetal halides (oi+th potassium n the
psesence of KiI.

3 avy
Mg + R-Br ro— RmgBr (r= alkyl o¥ D«ac

O.dmmgqn_ ,..ﬂnmnj_..
— Al 9«..m§9qn_ dmpmmjww axe

vewy veoctive . Todies ave "most veactive ownd chiovides arxe least
¥ eactive .

Ayl Qimsbdn_ veagents oarve Tove weactive than Oa.m. Q«._wdoan_ «mnmmi.m-
— Al nn.q.,msD«m veogents owe d.nv.v._n:m T&%O.dm.mm Gm wates to give +he parvant Samddhuoa.wcﬁm.

2RMgBY + 2H,0 —> 2RH + Mg(or); + MgBr,

- Qimjoqa d.mpmm:».m o¥e Mot stoved, but arve Made ond used when dnn_,rrmqn& @ithout mmo_nm..m

them. They ave ﬁoﬁﬁn:m sSolvated and vo_ugmd._,mnm Wi Eh SO._Omms U«.&mmh.

— X-Ray stuctures of solid PhMgBy-2EL0 and EtMgBY¥- 2Et,0 show that the magmnesium is tetrahed vall

: . C
coosdinated .om bromine, the Osganic gyoup and oxygen otom Promn ether Mmolecules, but in
Sclution +heswe ave severval Specdies.
Et,0 B EL,0 B Et B NEb;
N i T “ SN /
™M ?._m M ™M
" N Mg Mg
Et;0 . Et,0 Ph et N By Et
3
Figi- e tzuctuses of

some _u_atc.\r._. reagent
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— Some typical veactions of Grignard weagents

agse -
mgmmq + CO, Ellv R- CooH thdona:n acid)

H,0
Esmm:. + RaC=0 =

S

Ry C-OH C tevhiary alcohol)

RMgBy + R-CHO — 22 5, R,-CH-OW (Secondasy alcohol)

Rmgery + HecHo 22 5 R_oM  (Primary alcohel)

d .
RMgB¥ + Oz R , R-on (p¥imary alcohol)

.u._sw_md + Sg > R-SH and R,S
RMgBY * 1, —> R1
RMgBy 4+ H¥ ——== R-H
RMgBry + BeCl, —> BeR2
RMgBr + LR — Mg R,
R MgBy -+ Bcyy — BR;
ﬂ,gm_wd\+ S5iCly —> _,.Nm._.n*u ) muwﬂﬁw 5 Nwm_.n.-_ - ﬂb,m...

ALKy and D.ﬁm_ chlovosilanes

- D:Aa_ and Dd% chlovosilanes ove no3j:n4an_,0:m important in the wmwmanufacture of cilicomes
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When Bell, Teacts with Grignasd weagents, +then D,x&.m o qu.u of bevyllium formead -
The compound @mﬁn:uuu is dimervised in Nopou¥ state and no__dgmq\_mmm in the solid-

The structuve of Be(cHy), s similas to Bel, but bording is . however, very diffevent -
The bond present is 3C-2e- A@munru..muvgfﬁnr is similar +*o bond in (BeH,),,

Osganometallic compounds ofF Be can be prepaved oy .ﬂosos..:m wethods-
ether

Beci, =+ 2CH Mgl ——— Be(CHy) ;' (B0), T 2MgCly
BeCl, + 2LEE —S°% 5 Be(Eb),-(EtO)y

Be + Imﬁ:%vE Be (cHy), + Hg

Similoy seaction May be used to Make dialkyls ond &_,Ddafw of Mg ( Ca, S¥ and Ba: The
Co.,5¥ and Ba compounds axe uch Mexe wseachive than the no,q.ﬂmmeojagw §Pw3mm,.¢?
compounds -

— The Uﬂdd:mcg D:A&_m react Wwith Bedl, +to .ﬂnvg . .m.o,qm:_.c.ﬁ) h.:d..w,DD.nm.. cCompouNnds.

Be (cHy); + Bea, —> 2 CH BeC

These ase \ess weactive +han +the ﬂbdﬁmmﬁojm;% 450.&58,53 ﬁ?dﬂwﬁoqmy
dmbmmﬁwm.
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