n"t”_l - D- block €Ce-me~nb-_,\ el Ui X

o

M cCcrrEﬂB q-‘:l\e efefmevr!s °m vochcﬁ {ﬁec%q”enk’

,abfy eleckoon cheﬁTy St Hhe \fg&ma-ﬁﬂu}e c‘ orénhf
ove called as A Bblock elements’, | -

Taors#ion elements = fme e&mf"ﬂb ‘r\)ai’cﬁ ﬁave ﬂ:—-a@

FUd d orbsials cae caECecJ ds (T%aﬂs{bun elernemts

g N +he -I:‘aamSHon e(emanls ave d —Block elements Gyt
all d-Glock e(tmeﬂb are noFa hamﬂ;m elerments.

rnamefy there are 3 -hy pes. of d block e(emenﬁ
> 34 block e(emen s C3CJ-—6€3396) '

E)( Sc T‘i,V C’t( : t
> bd blok eCemefan UJ d—deen’m)
‘Ex’ \/ Zr, Nb ef'C |

7 5d block elements C5d Semea)
Ex' ca yHf, Taete-

CG&mﬁﬁﬁcWﬁﬁm (\3( cl- fo(ock Gémgrﬁs

D) Electaonsc Configuratisn g 2d- (K efemc‘-ﬂis 04

Eement  Name  Sbomg, No Llecsomic confionaain

Sc ;}caﬂcIQuﬁ | " ) l}A:rJ'g UsZ 39!
T THanum A Fg'® Ger ap
B\C/ \écmadmm' Q3 CAY® Ys> a3
']
0 ;',W TOmSum QM [-Aa:]'g le' 3 ©
- jﬂﬂﬁﬂw a5 [(A]° Us* adb
TN 26 [‘A’J.Jlg ('LSL 30,6
Co Coba(t 27 A% Qs> a7
N? chkec a8 C—A?Jlg Lls"’ AR
- = ' g0
U COpper X g 9e
\
Zn Zine 30 [#J S ueT ad®

G Scanned with OKEN Scanner



(rﬁe é]mega_L g v iz Ivlv-;/Uuvau.--. N e UUU(,K

O

elememns % (n-Dd =g

-2

> 9n > Serfes Col 21y) de Gt ZQ) ex s 5;?{ qéﬂDb’maf
e (ectonfc cwa‘f\c]uwdﬂ o loecause 0&‘*“&} Filed opez Lals
anad 'eiacf@ FDLSL j‘i (Ce;f orlS tals howve 0w Jl—a@imy

S o (z=au)= [Ao]" us'

3d°

_ |—ﬂ 1M1 1]ﬂ
Pl el Faly 1l
S-orbftal  d-ovbrtal
S cu(Z:=a9) = [Ho] Y 3d|0
(1] [henTalnl

haff i (led  fully :ﬁ‘((sd-

S~ ovhital

N\
| Stabe’ |
® Yoaiable onsdiation states of o- block elements
d- block elements enMhst  vaatuble x5z

Stadtes -bqawe §n d-block

d - oofoftal

elements , the eneyy 9ap

petoeen @Cﬁ%x&{ shell ) and _perulttmate el
C’“") 3 ﬁ'eﬂy.\smck[( ['TF)G €-ﬂ€3{}j gcf[v foei»omn
N and (n-Nd s ~ery small )

(¥ Scanned with OKEN Scanner



,@g@(: oxsdsation states oy 2- Lok elements

& ® NV ¢ Mn Fe C N '
+1 ° cu 2

oy
42 2 2 2> Y2 2 12 2 T2 y2

)
¥3 ¥ 13 13 > ¥

2> > .
4. +Y U4 Y T4 1l 4 1§
74, s 45 45
TGN 6 Y6 4k
D T A

' » S 0 o
j'mm ' b M’ﬂ, ‘fbom:; t}/f) ‘:[- OAYchLHon Ltates ‘Nncease

M 1o .
State decreases .o % {HP" %F Oxschictsy,
7 9 2d- Sef s M (’x.(‘ﬁ[ﬂ{g

(e TMose {jipm Qr  OBdsatiom
W)“J'taﬁ%ﬁﬂ(: 7 stades

5 t+3
29 2y 3
‘&S Cln - 2
54l .("x‘f&s,M‘ﬂ e1 Sk 5 tf'wjfnrgl OA%IYCIHUDJ{(L!PU:’\
2d - <eay T a- 45 d
oTes . C? any Ca eahipyt ey {ovoest o5
State ")-c-(_\) | R QD‘S e
In Nd ¢ R
\)("Jﬁﬁb 4 9
s K W ¢ xf’),b

)b € | .
{HPF&)' The R3qf it i Y- oxiclsation
"y st puSdatson State exhsbrted
18- 90 & ’
. Y 5d S€45¢ 05 (’J(’)T(:)Tls S Moye f}[P‘-’f
Vdicon <tates (6 | .

6:} Ru 4

typesd- The high
‘ g et oy
S .
5'\’@1[?\'}, ‘g 0\12‘;&9_@’0*) shate oy | )
5{'%?(-7{3 Ovder of Fetd gng fet’-
’Vd(c-n( Fe €3 (Ferrsc Sfon) {%”(ﬁazm ﬂmﬁ
E-c J L]SQ jdg '-450 "iﬁf"
oy O cifmg o5 cihp,
!.S--'OK itl\ haU —-'ffl‘tl;% c::n%%‘,lnr 'jllri'[’ Jd UV{‘)’HCL(‘
e YY I I(’r]/(gmo dese ,C{ﬂ[ﬂ‘f \

(% scanned with OKEN Scanner



Stapitty  Lydes - tE /Tt

@ *? % anove stabl Hhan Fet* - ,
'>5+a’bfﬁ@ ovdex % Cu“’é Cu“'.' 7 UM VMY AL
caranD o pros o)
12 CCly:vﬁ'c ?oﬁ) i £ 4
vaﬁcﬂc_\} | Ug® e 249 b q; ,Bd'? |

E-c

LJ w1 U M e

ey Ft‘j Not f:)ag(; e Tl (,(fcf
S-orbHal j’u([y filled J—W\E;Sja i v N :
\ ci-/cw(j?tac | \/ ~ovidia

less sl il etable

J‘l’&b}(ﬂj Ochev cutsL CLLH
cutl s e Stabl Hhon cul?

D\S{'Qfo%@?'fy ouder of Mn*@ Pint2 2. Mn-25(2- P e
M“ﬂ*? | Mt 2
, ! !
volenoy & 34° g =¥ [
E-c (] 1/ [ TG
f’% hal 5 (el c’mjﬂy - ﬁg,aa@
: Py

- orbrtal d-oolFtal  S-ovpital oviHal
A1 ~
rrhoae\s-lﬂk/(é 1 +able
JJraf)i’@jy prcles - cutl Zeat!
Cu ) s -more d-('a,bQ {'(’lcm Cu‘”’
& Staplhy tvdes:g 1t > 4 mt%
Mint2 & move ctabl {F)an M

B MNagroetic. propertie
d- 6lock elements @) Tramstien -metals enlmhth
) ‘E:UDES %L rmct?—neﬁc
Tl Wps-

(% scanned with OKEN Scanner



%, tham'trnﬁndﬁe SUdarye

é}o@vm M‘ag—neﬂ’c. U Feryer
» Dfa TMUYNEHC g6 cktin ces |
\lemWLJ‘-‘u“&g la*ﬂ“QS B ' AN “"""‘i 1‘;'\' \
’va): substonces wWhich axe ?oecd(@ a*'hradeJ @ e ag(
ﬂl{j‘d’)&ﬁ’c j‘ie&f ave called as J;o,aa.,f%ﬂegc SUbctanees .
Generdlly tsamstien melal
N

Oy YJovyg vDG’:‘cG Ga-ve _Q’&s N0 O,
&%m%ecf electons exlls
B R, ot g

SHon
¢7&ﬁma+a&

T b
Jewo TDacm etic {Lftég-@f&

The Substarnces ol ave sl

F Med elochong  exfyial Jfewo
MMt ¢ harattes. 12 R R N T 1]
Mia @\ajmﬁc SUbs foonces
The Substonces Which e vepe(led by the ¢xternal
maﬁﬂeﬁc Feld owe called

as Qg me

nelic cubetances.
Gjeﬂm@ the 4vamsily, A OO Sons whie, oy not

ﬁave uy:aﬂ'red 6Ced*«rm 916‘5’67 t d?a —rnf?neéfc cﬁa"aacﬁ’"
Ex- Znt? cutl, Tit9ete. . ‘

rI'f;;e *’mcy'nel-fc ’?“fmnf?nl-'%p 2 elem ents com be
CQECLLCO.‘L'E’CI @ .'LLS’f'nj %e jCO[Gm)ﬁ:y jo-nnu[;l
TIagels mement ). Sy i

FHeve n - no- o wgaa%ed
elechons:

(¥ Scanned with OKEN Scanner



T (2 o) - (" B* ad?

T Ul g

lJ [ELLLIL)

J'k’ve 7z |
.= S’)") (,"ﬂ'f ):) 6}1

- l(HJ/) BM i,
M = 93 BY = 158 s

=SSOV '
V(2=23) - [-—/%J’g Us* 23
VAR " e
FHewe m=2 | ‘

M = (m(»t2) BM

= R @+) BM

M= 283 8M < 2 25 By

o SR Q’?C\Wﬂn etic Substances , X wctbye B CL(W-O@(S
0. (s m=0 Jor a magnelic compond)

~The mcgﬂeHc mement g Ud and 5d elerent conbe
caleuloded Gy the :fo[(rmﬂry formi(a

= Jug (S + L) BY
FHeve,
S M Qo mvumber

L= Fsmurtha( PAontuy nuroes

(¥ Scanned with OKEN Scanner



[) catalytc propesties 1
cortalyst - The chereal Substanes wseol o sp ced upthe
chemical weactions oae called as Caia[ys{:s . |
Generally 4ransition metale and tvunstBen  metal
Co-mJym,{mfs awe -\dcfe(y weeg as ca!—a_@_;t;s‘{, -~
3 fTﬁe CCLfO.CyJ{"ZC \PW@;’B& oL dag : ) ’ _
e i s jo(wfy ,o,mm‘j‘; NFEor metals aze
f, preserce of varant d oebstal, |-
i, A +o  exibit ~va~fab (e micjf@m. 5{—a1;3_;
i, abily to form complexes with @’3cmcfs-

: ’ | O
v, J—}a\ﬁn_g CCljge Swface a~eas 8+ aneCy fwcdeveaf Slate

Ex-

2 NS & used o cettalyst Gy

Ay : o)
Ex5 | S SR | - 7 Y‘fﬁ@na{»m?f o_i’C;
PSRN +H2_——'——>-%—-lc~ -
)
UsQturated Ffat B 4y Scthuscilen) J[a.%
= V05 A5 e ' e
: as  catalyst 3., Hne
6:/ Con{_actigjaoam_ Y g maﬂmblacm-re 9" HzSQ_,

s FE[ Mo 1. usfscf as caﬁl@s£ n the mawéfadmf o
O(j’rnmn?a EU Fab e rmj;rmg&s- L
N felMo
| ,L+ SHL.‘:'_—_\_ ),NH3 C%mmfa)
? Pt s wed as catalyst fn the
HN% &H ast el s _proctess

3 | ),

c_.’udl i< USé’cJ‘cls ca y;{—-?‘r) Jhe '?rx;m‘t_}fadw"’ SLé'J"
3@5 Fy Qeccu‘)%jntxe.sx- 2l |

2 pd - Basoy (Gnd (avd cadulyst) % wsed s catalyyrt sm |
"hCh')Lbfachﬂe of ﬁce{:ac&eﬂ\\jcfa P:,j ﬂwe'm“ﬂqﬂ .
TechuctSon. Pocl oot

uﬂnﬁca c,b,(wf“ of

(¥ Scanned with OKEN Scanner



i PR ﬁ)*:\

Hyc — €T - Hd) Hac - ¢
Mdﬁj (ch(orde

> (ﬁ Cll} C_.—,_;_?gg v Noata caty
Pymedzation Yeaction

vQC&faCdeﬁy i

Gj&‘f') {s U.Sf‘" Qs CCHU.[H{.
St Ty

3 Gﬁamsf ! (03.) 4071} CCL[&'C{ g

1 om cuﬂdx. CO02n) g
/ ) ] 7
are forme] et \/c dirration covalent bonds
€ tf

; Tgamnds
+ Ggands —
\;-(]a Nas - co OJ(‘f)'ncl'HOf) (crgnw{s

(cotNH) e, Nice),), (Fe (cdy),
€lc-. .

&a&m J_gw jm—ma-h’m') %r -{;b\nygm com

mRounds

rT’b’am%’Hoﬂ metu( [ Son

_E_)i' K_’(FC CCN}J),

~——

> TaandBon metals eassly - ‘
by ~form ¢ 5
cdue +o +he jo((cw?ry ‘Jec:s/mm Drpf](“ COT/) i

‘{, (I/'rCl‘nSYHDﬂ Meta( CAtfbns have ¢

“+o frec_e?ve CCEc{?Dﬂ\faﬂzrsj‘!Dm the
coordmate covilent fronds
emply  ovbita(

el *slo alas o

”7?/){3/ d 036#61(1
(Zyam& {vjovm

AN A 4|, coodinate tovalent

\/6011:{5

[ ‘(Tgom d

(% scanned with OKEN Scanner



%, TranssBom metal CaBions (ove s*mq;([ S¥ze and C)z(jﬂ

~e 'Y\Dpﬁd;\ VO
Jgusm CGc\{gc, Javouss “L‘%e jcrrma,’dtm D
coovdinate  covalent E)mﬂq& - J

Ex- K, .[Fe C"\’)ej

Y T f 7 ' -t .
\
. ) L .
l‘/“ g Fn
i\ .
-, p
, . N \p '
r «f
F . | R itwn'l - ,ﬁ\
‘ p . e
i (D

C/]\) ..r\‘-,‘w. v e
LA \ (O ] 4

|
o e
ARG
}&L
CN CIN-

L 4. J

octhedsal ﬁc&]x

(¥ Scanned with OKEN Scanner



1 - blocK ew e

o[ﬂﬂfﬁan‘:'r/e contactfon

et N
o{aﬂifuﬂ')’dﬁs \SGM Qa ‘ﬂ’f/u(ar

Size y atoms or Soms m?iﬁ SNCreqee S0 atomi .
Rrr{%

o5 e 0t Q45 from L o " i
Lortfaride contraction - :n")cnj dLarntant iy

C{ecwcw n f“i

| s L b
Ca-!gcsl‘ &l and Ju (\Cls e smallest <ia-.
oLocatpanide Jonic  size
Lot? (2 =53) 1- 06 A°
1> _
Ce (#= 58) - 03n°
)
By " (2 =59 | 0] A°
Tt 2 (2 :69) 0.83 A
N/
~ Q a 'r.‘ 0 4/
62 (z=30) 0-26A  Janmthantde
Lufb (4 - j“\) 0 £5 f\ (Cﬂl)(l('l;m
Y '3
N\ La
Jorhc
)}\ radlfus
(<ize) A°
T~ Lat?
\_—q ! X
e mmfl’( ("Z_)f")
”Za’nifunk\[g
Cont-ac Hn;

(% scanned with OKEN Scanner



V%&r _%L o[a'n{ﬁq—n".c{e wah |
.LanfG:\n‘%c{c contyaction 3¢ c(uLe +o {‘C)e

SO 56"'8(:‘1 effect Us oroitals, the _pooy 6&8(3’%@
% Gt o:EmaG ts due 4o Hhesy ifused Shape

Omeq/ueﬂfc's u_g— aéa‘ﬂl‘mﬂ)CJf C(){}-{-,a C%Y\
\-—'V'\-—\___

X m&b 69(‘Lwn"'u1 Llf\jbu«l ~a[a’niﬁ'»qrﬁde C—’(P"T)erﬂa
can be e\tf(a»ﬂcrf oy wsiry Y o[aﬂi(')annc{- (o‘nhachcm»
£ The decvease fn Gasic chasactes of A

p[ar%('lantc‘.@s jﬁom la(OH) to lu (O“)_;
BQSMH g céwniﬁn’)\’f

:\’IJ"BD\(N.’{(’_S \?)('
can 6? t’\lfjca'inga

conbaet8on -

covalent jgﬂ;( ¢

= L,C’la'udt: = caracter = J(J’lﬁc { :Fc\*jﬂh.s

lu J’Y\:xe:ue A ( R C:‘nvac 2 '7\46'
( ) OeCrec (\\f) dt‘f’?a&wC\L)

+ ' -
o[aanwn'nf{e cont fochcﬂJ o QLJ a (tn.n'»s jO‘-‘

¢ K Y
Kyr;;a " of Loontharides ¢ Py factionaC C:ysltl((mmh@:
e OCluvrence Cj MH97um (.\/J with &’00‘\9

laﬂ‘!&)arﬂd
€ AN he  eudns ned  F $9 n
o 2 j{a ﬁy using Lamnthanik

(% scanned with OKEN Scanner



il %wff ée_,vlvm 1 MW> a__'_f)d JB__% A
Lanth anicles A Bt ks
Y e et
¥ 9n ﬁﬂlcwﬂ‘idesj‘t(’w C(-Lfdnen £ In acBrodes Ay dyj?v
e

~Hdbng e(ectron entesc 0 - 4iating electron

bo " lys " prlostal. intD " 5§ oy
X Pinding erexgles of L A PAndiey enestfie, of 5
o3l aqe Q\‘LC}C\N oy bitals gpve (owoer . ’
'iklbt electhons ave ja'ealr‘/ & GJ elechons have
SCﬂcQ{inj gjed' J(w'»c&{fvg effect: i

X fﬂie TAATNUM OXRC.[RLHCY) * qﬁf ™Mo mum ox"cﬁa{ﬁm
\S - e . '
tate 9 (Qﬂ{(':)on1c{pb s +Yy State QJ ack§noickos s 4y

X
(TC\eh COTr\ij:’u‘fYJ(; aze (ess 4 Theis CcmM Qe

¥Amb mow  basfc.
uHhon; "0 ' ;

nsc.fe: CJO ot jOlm -!xgﬂ(fﬂ\f:{rf‘, can jO"rn
On0- catSons o1L - (A¥ons .

(- g f -

* Encept “p,/ >
J’l P all aze mon YA adinoids aze cclio

"fClCS“fO active ¢levments active elemnents-

A Nt of Hhe (anthanide 1 Moo of the adsneidses
ons ave colous(ess 01 aze cdoured-

+ o(aﬂ%ﬁcm’icfé comtaaction ¥ Nelirod contradtion
75 (ow (’Wi‘f‘)'

¥ .Laﬂiﬁtmﬁdes ca-nmof jo-r'm ¥ _AcBEnoides can d(ﬂ"”’
60737(13105 'Cad@' Cmﬁj_eg eas?@-

& :’[ﬂg aoe \f&?ﬂmagﬂe“C * %f’j ave also \jxnamcg./ﬂﬂﬁé
A ‘lﬁeir mg’”EHC but %eef fmrgﬂeﬁ’b

SO OPerties can boe f‘:yo@swd Propestties aye veny
ea&(\y, C‘fyj‘cuﬂ o expladn

(% scanned with OKEN Scanner



Ut~ 1 " i
Thetes of ponding 3o Nelals

CW“ ij

* Metals _fpossess Joecuf,%mf shine on thesy Susfy
#he metalie Cuetuse - ‘ ‘q(é’“

% f‘[ﬁej hawve Gﬁf}ﬁ cfens?’gj <o) M ave ﬁ)aaci bl
+* ’r(’lf’y Gowe Fﬁj;\ M-P and B-p ) e
+ f[ﬂzj e Good  conchuctons oy head

£ The have bsgh e(e cdai 2
wH —ke*{’}’cm?—we. o cmdud—%vxly “{“‘E d""ease

%* "i(e ~ . 3
ney Gq e TnaqeaBQ ol a(uC%Ce. Ve {p)f:y cun fpe

ﬁamm&ea( o dﬂeds can be c{mwn $nto ‘Wﬁn Wy
%,

% They hove [y elashs \
15 e iy .ty o

* Metals ove o WE Cy‘;lf

* (Tﬁej G\qve R’i\c,(:) CDOmS?'naerm Mum s ( 8 mid)
* ’TV)Q) Horn olid Soludions CC\([!{»JS) |
k "T‘:\ej oxe 3ene“m.(fy e(,ed—aefvos‘rhve’ elements.
{(Ee, FElectyon “{fl_guy
s {0\801‘9 Ws J;nepasen[ f’{\j ann{z ‘and  drude

‘ us ace o
- T J:fm +D %?\ ’\AN‘ M A l-I’J -m(hl e e
(¥ Scanned with OKEN Scanner



_ Qssenhy Of Ve g P ——
o 0 40 , - Mmessed $n ageq of

,'?fi(;rse("dwns(o‘{m 611?;395 : oage ¢ (o Y

WO anny eleCROSTRIC ath 3y, ‘

‘Cﬁw‘f fm 4 awve e hdde e Coysho i&:am 463 e{,edm

((N’o{‘m_g 40 j‘u(’(’ eCec’ca(m 'rnq:se" +(’" \Cj 8?_-

Aﬁam&d o -non-cﬁfectzm(lc. ¢ edulGe foond 5

f:)\(m(f' .metals ave \s’?jl' amc) Bow o

s Ao -me“:(l(:s ae C\Lud anc

a(m(’vmf{ e Soe W@ N Cave (;\'1'3(3 M-P becaue

e preserce o melsi(e vl Y elelion,
e A Ydlen ~
(:\i—&) e(ec%’ﬁcac and {(wwwt[ecs:;\sf(f’t{ BN eboCcﬁns Jc(nc

& e cfuc['"\@-}y an g (( .

(oo 4P WG e

2 g y aoiloty
ex0N chie o Men- s ez
v Un‘l(, TMatuse of.
& etq(l, bonef.

Draw backs = H doesriy
Daw ba s C}j & A a5y -
of Semi conchictone and '{a’ Specific fgaimy eyj(awm
V@ccw {hem}} F AV Y netyls.
Thie {Q\eovﬁ

N “As p
{ﬁww | ‘K’i :;u \{j 3\0/30.%({ By

SUltuze 0

teymy Oj CmL\(G i bolh[s j

{(‘ﬂ_g

; tad

ﬂtﬁq_{br:;‘ S in Metals i am"('j 1he alteynd
CONsicy (-, i '

Centere > ce O melnf hich

Cogs ta(zes 30 a Emzfy
gement eady (3fgunm
?y(’lt olhes L7 ok

| iy ] Torm Covlont bonds with
H’k‘ j‘b L dlUYT'Lv, YOCH(F) e 16 9(4?({10115‘3(0: J

"Madts |
on by CDCCL(?J«‘[ (’((’C{7DY)(F(77 foorrls. Howerer

(Giars
( ,
\t’nchm o (Was thy BIme s vulene elertren /

9 6(ec~£-azms ave avasilable Sor bmd  an "'

C‘L\(QM (QH?(P» jﬂ‘)[')fs QavQ
’ h s

on( ™y
Y be g
Rond, ¢, Pmed on dhe basts that the coatnd

) BLL{ _.l% E{voe(’ﬂ Hwo C"S‘W\“n.\m adoms are ot Coca&isear

T Y e high(y  eGealis@t e

| e— -

(¥ Scanned with OKEN Scanner



det ws 3(usteate +he ﬁwﬂmeﬂm g esonance o
metd(Ge Bonding by considesing fous (sthtwm atoms, s
every (sHhium adowm has uﬂ(y e ~alpree electson , Mo
(thsum atom  can Jorm 2 bords stmultaneously .

- o 5-0 0@
bl | (
L3 l_lj LQ" Li L\'o' L1
CH (51) (537 ) (v
s m O{Gn casesw@ 7gsonafre,'besoﬂcd—1ry \S'J‘auduwes (ean(hy

‘o Sondc joam; am!‘aCso be ~aiten- SDorfic jo:mr)s ave ot
-ed wohen o bond fehween 4wo atoms g ts o the nen

J{ace without St ultane ous 5(13#{1‘(/ g 1e other borel -
’TG?s asesults a 4\ ch oM The 2esemarce 3s cal{ed
oS um:-j'ﬁccnm'ueed 2esomanye
Limrtations

A s theosy provicks orly o qualitakive expha-nmbion o
~vadiols ~netdlic Jropesties (ke elecbical condudance,
thermal  conducteince. (‘\‘ch Cly'see & -nelleability and
C\Juc{‘i@y,gﬁ‘qgﬂ E(:ach?c'r_{:y ancl Gi{/’l Ofensﬂ:y-

+ The -tfwwsy alco does ot cantasa (U_t/a(a'm netallic
charactes 3n the (%q/u’scj state oy 1 sdutkon .

Hlecbieal properties_of sl

M" These allow +he MaAFrrum fonh'm q -t

L3 - 14

the

| wﬁfﬂ clectnc field o j(tvo “{(’)‘JD\% Hhem . The electst
-Ca(, cmfzu{;’-v“‘l}] %{ 30!IJ Cﬁm.[udms 7 of the osder

o fo® o~ e Metals aze Joedd corrhuctos of
eCec{ﬂ‘ic?ty- |

Insulodrs = ey b not prackally allnothe ¢(opoie

cwyrent to j(w +h ‘Mf’m, tHhe E[ccb"»caf covphuc

.-Hvﬁy % L +he osdes o o Mfcf,}m-lcmﬁ

(% scanned with OKEN Scanner



T ——

"’{;’;W organfc  anadl ?nmrﬁaﬂi’( sodds  axe o
fhe of ¢ (city-

W - I oo tem peaaduze

s allw o poeion o elochric Cumsent 40 Jlow thng
.[f\gm- ffﬁe eCec{v%ca[ wﬂJuaHv’i@ g' a senfi can&id'or

/aJc oornal %efgpezrctl:uae Bes between fat oA o™t

\Se'fﬂ% - CmAL‘.C

\U;' OG"N‘-‘ C’ﬂ‘-l' - |

seri conductos aze insulator at absdlute €20
wa,wtme aond -@\ﬁy aze conchictons ot oom Jc&@ceuai‘
—

pand theory of e conduchs

/ c@s{ra& ich condhuct eleckaicsly o vewy ridhcte
ex’cmé ove called sems ceona-uctoss - In dém‘i conpluctoss. .
the energy qap bebween aclfacent bands ts Suggficiently
J-ma{fjm Hresmal ene . a small mLmerg electvons ave

promoted —foom the -l valence band o emply conduct
- band - J?:O%ﬁ Jﬁﬁe Jﬂwmo%eci e(ed-mns in %)e cmc{u

-cHon  pand  and +he ugﬂhed ele dwons @% in Hhe
valence pard - can conduct e(ec%ﬂcﬂy. S3nce the Jg,‘.[oag{e
'{3 g\ jﬁomo’c%wy e[e(‘:bmj TISCs —vu"»%) Jcen:)ft'w‘c&u“ae e
Cmdw«{‘ﬁ"ﬁt‘/j g Seri conductors SnCveases wWith ‘éenngm

“bwre . S conchickos aze also \fwduwc/ ifa Sustqlole
iy s addedd 4o an tmsulrkoss Hhe

Dpu o) o an Snsulatos, +he ’-’rrnj’um”{y Acks
ds a B—o‘ioée Jor +he enexyy  4ap behween ~valerce
Bqﬂcf and conducBon  foand . '
,&Tmcvmfu(;fm are cCa;,-

d 4 *‘"\ecf Inty b .

7 Inbing, Lo coﬂuch?f ’ {&Pﬁs

.-) 0

Ex SxSitete Sem? corphtcor T

am\P(‘-" I®  Serr§ conducbos ave ﬂGcmgﬁﬁewmn?um.

(¥ Scanned with OKEN Scanner



Ve sangd

_ emp Valence [XMH
P S wa emp {U Pand
7 \\Jﬁm‘%ﬁmpa# : '(quu eneqy ;
A @ aap) ,/ / i
L enduthion { |
band cmAuciﬁ J Conde 'sza

M s ullabes Semi conduthy

Intdnsic  ser corehuctons

Gevmantum and silicon have fous -»'aferry e(cckwws
n Haesy ouder she(C ’fﬁty form Afowr covalent bondk with
—tﬁe -jou.! ﬂﬁjﬁ(abuﬁfg atvms. Hence ‘l(:\fl@ aze m:f‘oee
electrons 3n the ciyﬂaf- Fut on fﬁec&‘%@ %i’dmt@ me

O} He Co»lact“ﬂf borel N ‘166’ Cys*lﬂ[ breai’s 1o JWCZ\RJCC
+wee electaons. Under the ify[an(e g olechc field 4
Jvee electhong ~ore azmmd %G_e c-ysiaf and covrhuct

e[ec,{—ﬁcﬂy- Ths e of cmdukw-gy 3o called Sbinsic
COﬂCH[\u:-B'ﬁ'l}} and e czyshﬂ ave £nbwon as Arrbrisinc
SeMonchuctos | | ‘
Eaatoinsic ;%’MM%DV
Glﬁ‘mafﬂum 07 diGcm c-y.s%aﬁ can aCso be ‘maa(e as

conchyc tox E{‘j a_process Knews as otafiry,' '
Exbrinsic senf conchicton aae Cﬁlssf_—f?d by 4wo types:
M bype sem condluctor ‘ '

when silicon ov Gevmanum cy)fa[, 1c f‘?ﬁs With
V- \930%9 eﬁ‘merrt, 2 Germanium or 5iGeon atom ®
Sufastituted 6:; the V- Group € (errent (“‘**?729 ive

=
(¥ Scanned with OKEN Scanner




frons rhe 57 Clettaon V'ﬂ”‘_’f’ ELermed Terrgy )

((“ AL

s fuee And ik exha e(c;bm i apjcmf(go Jou the
C(gd’l“fa( CU”JWH‘”W 0 e C'{y,{qf. fss Corr{uc‘Hv‘»’l\y
s calleed  exbrimsie conduction. Snd e ijda(s aze Knewn
ps extrinsie Sem conducton - In Ak cumrent & carried

Ey PALESS Dj‘e(}-({‘am in the Norsmal Wy and kenrﬂ
TS callad  =- {\.U’ semt conchuedos.

P;-!i.uzu Semi cenductos

| M:Geﬂ 5'*Erm o1 (’}F‘I*T‘rt.lﬂ"nhh rsy-,mﬂ 1 cJETg'([ with
ﬁ_}'j’“}f elements. One Gesrmanium o si(icon atom ®
subsBituded E_ay the T -gueup element kawfg 2 electoons .
S I - qerup elements bay 2 elecdons, the tels va(zwy
g, \ﬁ(‘wm o gérmanium will ot ke ¢ omee{n-l’. Herve m
of the sites normally cccupied by electaons beceme vacant:
These E(P( bien valant sHes aee (zl(G'(JJ;m‘us bo(es.
Undes 4he irj(xunrf ¢f eec b ATeld v the aanun*rr(
electrons move into neas Ffjju,ihw holes . S-e, ‘l‘f%‘jvcs.?iim
hele -rnjf/:cdn in Dopoostie Atiection » 4o thal [ electron.
Thus the current 5 caziied f)j positive holes. ssnce e
(Wvent & cawvied (?7; hole # 3. called p-hype semnt
Conauc bos.

(% scanned with OKEN Scanner



