Mde caniept & St L‘f\fﬁﬁ'\dﬂg‘

. Relttive, YOG ML ([ of o elowant’) @ Wbt averae pAasl of ONL Afepm of
oloment tompaped 1o & He maws of o 2 oo -

. Relative ;][:\ufr(, ma§ (of an fefope ) = MAL of an dtfom of 4l iretope WM\U“I"E"[ to % tee

mass o MO atm

‘ gelo-.ﬁue, ma\ecuhrmms ( n[- N tll!mm\'/cf-n : wﬁah’t&ok ﬂuchOJE A MANY af—ﬂ molew\l of
He elemeny / cum‘wu\ml mvﬂgﬂifed\ fo <L the mass of a ¢ atom

- R, fovmnla masS (of @ compaand) = weimned verage mets of @ famala vt
9{- +[u.e, WWPQ\)\“A Low\(ﬂfeﬁ" o‘-n Tl{.. .-‘1,{, mﬂj& q(, n ‘.10 ﬂ,\.om‘
e el e ety 0™ ementary enfrpeg

B frma|N\ - Simplest fomald  fuab- hows fre velthve number of afows of
AN e\eient ?MQW\- (N ®n mm‘vuan\

Moleasr formull : farmalon faat g al pumber o ey
e{Wf rr&[ﬁvl’f (N ne W\ﬂlﬁtlﬂ[a ﬁp\—;htﬁ‘?:—::olqw 1 4 E‘ﬂ’(OMS °E‘Eﬂ'l

preses
ons of-fdeal oA
A‘f‘s\:‘{:\g\‘a BR., {c«uﬂ\ oomn‘)mf\'ldu ] 'ltﬂlff)"‘"\{'f Al t':ﬂm‘:mrtﬁ’l f" e Vﬂlv\mﬂ Mﬁﬂ )F*
ot Yl confainer DAY

Trere OWe ne intermolecwl?lr fortes of affution Letween fa pavkdRt ot
A e °(§°\~‘

- oollisroms bpfwean ’(‘/\L?O\v”(l(m ofon jden Om“\f Olf?/fer{crfﬂj eloufiL
- oS rm’HLlEJ owe n NPM y continunens  and rowolom mMatiov)

- fvermaie  kinetre energy of {ie rq"ﬂ‘(f\ﬂl 0 prope rhone\ to Heof “'554“\L‘fmr€rﬂ\3gt«m
Condiions: for more, idet| oS °
0 Hftah.tr fewmperafures
7 quﬁqu havt hﬁ]m ol ke =2 @_"‘qum’( ng te ovRream t‘nﬁermo\tm\v\r
toh =7 intevwmoleonlar FoA [es§ STAnET cand-

@ Lwer prasare

G yoluny, of anjemer 4 — yonckicles owe {o\r m?o\r't 7 itfermo) - Fofy \edS Sit’)ﬂf%ﬂ““’(
— vol . of ?Uhf'HbleI bevoie |efs Slaf\f{f coant mququ fo volumg, of mn’{ti\me,l’

\
%;\ 1OGK /lﬂiaw M(

500K / |awer Mg

ideal U"U

y pressvre



Atomiv QTARUr

- Lsotope & otfowas of cme eloment with gime oAfomic number bt ditferent
ntlen mbey” |
 Nugleon naber - fotet] nunber- of- profen o newtvons in the nuclews o

AN WA

Tonatfon Energy AUl fhe quo\ :

© no. of fm}ons Ay e ey

- Snessvy & addded to game, ontermagt Shell sh-ia\ilmf) effeot vemams appror-{R
SAWY

- offechive nweleor chowrpe T
. nQ'l ﬁ’ﬁmc)(m between nutleu.r ﬂ'm-A nm’revmﬂ{- elee,fwn 1\ ,A
- Y Wﬂm req;; ta remove gu’gﬁrmuff N tg]emm\\,j AN Qrass J{"'?.?Wlﬂ
E;Y{EP‘f"[nVLE * ¢
- AL amaller\ LE tul My (g™ vs ns'np')
m3= ISLM‘J-P" 3s* Pl{‘- IJLZJLZP(‘ 55"3P'
- S IE of WA W jwer fwan Pt IBof At , 7 less enermy ey fo vemve, 5? e~ od {1
rMIVeA from o Wohy- energy 3¢ subshell
(- 25 orbigen) Lower werom 5 claler fo ancews = ancl& fome ahie[o‘lrm\v) fv 3p o\ (oddittomal )

- § aller |t1g Haah P
§+ 18725724 55" 3p 3y 3pe! P: [§7 267 2p" 38" 3pay" 3 py' Jp2!
T FE £ p fawer Yo [T I S, 7 |eg Wy req. fo reviove .E::D‘Hreﬂ’\ 3px © it
AS f Rxperien @ Tnftrelesfien repnlivon

Loviiiaton (neryy) Do teGrup / Between Partods
- No- of proons T = naddear ¢ arge |

- N0- of e,\tc«\*ym shell |\ / — WA | mavy, qwlfwn Shell han 7 d‘hi’eMIﬂj effect  increases
&rﬂnr&mn’[bﬁ )

- oufermost ¢ furtber, from Mudens £NOTE * 10 ENU

‘ ﬂﬁ.quh befwee\ nwUend 5’1"'19/{ Olﬂkﬂmﬂ.ﬂ" e ¥

s onrg) ve o VROV suermart & =7 = |F 1€ gererally ¥ 0T [ ¥ siopiticanth)

P _ o
Why Juegive Tonsaon Eaergy) N

- no- ap Fmtﬂm romolin the game, -7 contfant PUIIVE nwelear chorore,
- Move, @~ o\vey mmwu\ -1 na- of o N HU\WMM{' chell |/ -Nh[EMM'S e@w‘( v
- effetwe  amclear dharge T

et ffeckion betweer) nutleus anel outtrmost e
- MOV AW Ve, Yo pumOve Obymst & 7 - SWLesvg Tg 4

Atomic /Tonic radiug _
- S 5 TE Qrplalfov) awwed femdl
. promiC [ Lonie ot ¥ odurass o peried] ,

-Squrp/l‘ (- [onre rove| i frﬂm cv\huﬂ’(o Aneh ; Af ooV
condatiis [ Move, e shell  fhenl  (aeny




Unemical  Bond] lg |

- Tonrt bond : etectrastate - iovy between epparite| CMO‘IHDE(A nns (sfnte tons) -
Ionm are faym&‘l:{’ql-d 4 wﬁ;ﬂr:;t; ?mnrﬁr of e.{ecfwwj m o M{"[r‘-l 1o A nm—mﬁ'f“\

. covaleat bovd : eleckrosfifte affragtion between o shorre Llls of e~ and Poﬂhlfelﬂ
el vl

: m(‘{ﬂ“tb bMﬁA . E\QDW’(QN ﬂﬂ’{-mtrﬁ“"\ between A (ﬂﬂ-rte, ”f'rqff’(rvbfﬂﬂf ool e of adalnm[ﬂeai
yale El€C+VDﬂS

VSEPR. Th{ﬂhﬁ : of Yre (_e,-/)"(\rm\ ﬂl(om

s rmwhmwlﬁm thtt o [fed & At frem Mo anofbey. A patrible fo
nimde, repnjsrov))
. FT;:"\Ufhn r;rw ﬂlWﬂ r‘.ﬂﬂﬁ' Mmorese M H,,e “MLV s

4 bo-’t“\‘ao'lrr ~band| par— < bond i ‘{*‘Wrﬂ"’ < lone poree -lone pan-
Jprerti o bonls
_ covotlent bownd
\- Bovok order @ typle bond > donble band > sie)lt bondl
sweley G~ of addrhona) grle an averlap ot p wbilale o formr bong) 1 maliple bonds exl:t:ﬂ

@) 20 ffomit roelius = shoviey aomu rodits 2 shavker bond length > bond sproviger
VT G svorter Gl fength » aresier deqee of oral overlap stvonger oo
3 BOM ra(ﬂﬂ'}ﬂ ; F“'l"ll’" bﬂv'[dt J‘Iwn{jer ‘fpmq qnn—ru[ﬂll"
& poletr bouds vt adeliponal elecrostrbic fortes of affrasfion from quha\ chowroye
4. e of kﬂbrM wbifa| : grphite (-C 5 framond o-C

'SPL _____SPL Sri -SrJ
[z c-c in grphde (avlve head on oveylmp 3 Jp”—~p" avbiter]

Ly MV chvaugey = cdremtcr Aeqres of orbign) overfap < Stvongjer bond\
_ tovire bonol
: pgemvis o) [aHrce ez ) ILE] —7 movg, exdhurmiv LB J‘f’fﬂ"lgar reviie. ool

: \2*z —~ pradudy of pn g
el e k - [;niwrmrv oo jus
-mefllie bond

[. o -ofolelecrlwed valene - per otften) ~Jfnger elecrattarlts ﬁpﬁ (hrond)r ond
2- Ste o @rton =2 Wigher R denify = dfreni)er elecfuntfatic Ford = G bawd
- o]
|- Stze, of 9[‘3"11*0"1 D[GU[IA : amﬂ'\‘tv’ sive —ye~ clowd ""‘lﬂrbeoul'l.\\j r,lﬂf”{ﬁ’q —?&]vﬂﬂ%Qr ﬂ-[‘tk
2-6h°’tpa 0f' mﬁlemle,:
& move, spherta| / bmnfhw) s owvface oven of st — westter 444

L7 vy JE(MU“M / legs bmmhmﬂ: M (ufary e o conferd- ) ghoner -
3. F#IHW\S (for soled| storte / mp unltﬁ) - ‘MUEEO\ Mave, cl’&l&lﬁ ‘7‘5\"'"“’39’( M" [J\

- Pol it of covatlent Louols = A iy of aualent Lond( > sivonsper eledued? fo
between  Wher St/s tflqnle‘r eJ‘[vom\')ar |"4"M



[ - ExfensiVenes «f H W"ID"MO (W) vo- of Y londls /‘:6 n:n\ctm\c')
Ly |W9RY na- of H bowsd Per moleuale
G vamdewlar H bovdma 7 ¥ a offevenes

L E\ﬂ%ﬂm’ﬁ*\l‘\\ﬁ (E70>N) tonte bow/| wy wvalmt dhowarter e
~ |- Wigh fonit ewge /Sww] 1onie g & (ATION
- Icn—oﬂ‘?n\f, ;{ﬁ{vm"[ vy ] l-'PhLMrgf,oimsﬂrg andl - palerising pevier
5 ¢t 3 3- lJ{kaM/ ru[qv,]-t e thoud of opionn -}gﬁmtw Qx-[.p,h:
0/ H "O’ [’" iﬂ\w{ﬁﬂng A vtearea. a{_ uﬂnW‘\' G'M“i‘ﬁ\v‘[*‘f
'l'ﬁh \“H_‘ E Hs.f
NM@. S &+ o ! oK
'Ui.-—HS \. \owt’ﬁ/ '/ r:fl,uwﬂ of ANTON :
ﬂ;‘l 2. vmoVYy m“ij Fo\ﬂrud\ bj E"-’(Lm

- v o of covoleny charadey
\ ﬂ\ Q,Mrtoq, u\gm]\{ma{/‘hn ﬂ-pi-\-vav@e/( 3 l"“’tl’b"[ b4 '4'6'0"3{" f \' 2
PRI UL I Hﬁspmaw b\
SRR

i | ¢
?‘“&S[m\ Tmrﬁvhu = L phon tﬂg.
_mP[br R Y‘-"Whh\. |
| 4. ok |

QI P |4 |
(s adls /nat) gL r:‘zﬂﬂl;;f? bt betton cafonf & dtafeng
|

FT{ v_

ow m’("q(' Woat’) ey, *0 W (OWVR, .-~

-ﬂr%‘“’rN:e[allu Intfiee _ steng) medallie bonol betweeny Ty dneweyed
(m’\)/ \ e cﬁ’pﬁn' ol s of Aefocet|1sed] valeive, e\ethrens

I sndlesalar, Aot Sfrove cvolend bouds b .
(dimwmend\/pengute | s10vy 7 W?’rmtk\n:j’ s btfween ALMS fwousfosy

. M 0
vy wtty - AR ¢ e
) jlveren bonds befween moleimles
- eletkrita| ol M
prgtny, o mofle, VO, CAvierd
G favy WY dﬂﬂtﬂ\ﬁ@\ V“\E“lﬁb '3 / ov wmabllg jovl  fa A ol ob\vlqa CAVY (R Y

= \Eq\.,v't\:ﬂ Vt\-ﬁ

_wm refeoted\ Wy, __[:?_“m frms  __ Lowdl withh _(stlvent)
.Prumiﬂmfﬁdwﬁ-’ / nSwfficiont e
fo break __bonds between (ML) and __ tonds uetween Lsveat)



‘om* ]u“m, Wl ewh G
whm roval\ewt| 3 lamieﬂi To

: "’0“"% ( otams j o Mmhfﬂfm[
AR} Wy Jivnnﬁ (¢ bow]

r\* o "-rTUcV\“\ f[ﬂ"\‘ﬂr dm“w

2 /H?“‘""OMH"‘”-S — i ~Srery C-C bondl ,
J F_?_f_._ , e{ weakd-1d FofA biwin \da{)crs
H =
\q. N RV
H/O"”WH /O\H [

Aot \oR, of 10 vmolesles | wy
earh O dhowm sunvaunded fethedvally
b-ﬂ Y H mxowu '(2_ viaA cov- bono‘ljlviﬂ\ﬂ'oﬁn‘ﬂ)
—open |atkice, S > ey ggaaes n o mel.
' <10 L5) less 0{‘%18?. H/\"?’} H"*O[{)
_Slf-wv\ﬁ 0--“ W Lbond velabve | J{—Va“
A bond blwn o W\“\é“"\“h 35

7

/



| e
@ I tov bond wy/ mv‘frcD\

NM'\E)OOOH foymg H bond,
2NO, - N0 ] omether malecule of-
Y = LHBCOQH 7f0VM\'ﬂ°3 J\M»!/V

Iﬁ[O\MQ\ﬁU&\“W \“( ‘ocib'\/ﬁ,_o\m Wl Mr \10-9 tnn non-
M. AL/ Ao _FD‘MY orso\ni C .Sa\VfW\tS

due {0 vlosepvaximn o OHE ﬂ"‘ﬁ’s > ‘er aa\{:usnk:\d
. infeme\eowlow bOM.M'j es Q-X*'W'SN?" \
>+ oS5 eneraw fo ovtrame (el ckengve, idfermel:

A endiny.

oHve bondd in e- (et ofom§

i F v
| - 1N 78~
H-N + Vg -F HT\Q’?B\ -
| | H F



~= 107 Energenits

o
. Mfﬂﬁ TJ M u\ﬂ,hn chhanme UJMV' Mn|mv‘ cbmnlrﬁl (e D{\— rﬁ“""ﬂﬂ § AL S "
the fhwmumm{cm? equation  veqy unoley - f“"hfhﬂnns T fatedd |

DN’ 15 fhe eme movigie When ONE mele of & tom ound| s fomw{ from ik onsh
E\ef'mg n Mrrg?“mw NINE Wwer o, ‘-‘"\"“H““SP \elements () = [ cpel () o

Bc s e evergy ""‘“"“3" i ang, walt oPA SRS Wmpletely  buyny i excess
DL wder 4l Uit \tpd &m0 = 01 4o (ﬂi}'\f -Vt ; except N2 ~N=N
: DH‘L‘\&‘\ s Yhe w”ﬂj Lhmﬁt}t. when ove wole n{—caﬂltoh‘l% t-ns"t; e,gwgmﬂ\s s'wom:
surrounded by T weleuddd ) fwvmine @ Selwyion otf infintke dilutien wnder st candifeons
(B} 5-ve 1 of bendds  formeol biwa™ ARG {ong otud) olipoles ot tho melewles )
&gl o EL ke tal affek () T aq F|ren (aq)

Y str ot {on-dipdle tperaction
-M;n\ is twe energy uhmﬁﬁg, when nn{,i\i\f_ ,,Eu "f",‘ i$ ﬂrudveﬂ\ b:] solvem} swdy Haetk

Euviber dilwtin ?mc\ww& W Mmovg heat dnvge ) wnder standard condikton
ﬁ\'\sn\ T—bﬂhﬁo\ - e . \tf’ol "'(“'\‘L o 4 f'ﬂ(hﬂ\:} 4 foan ("’Lﬂb\’

D s e eneroy o, waen one male of W0 18 formed dluviney Ho Rurmlaten
ot :v] add owd ?:m al:l?\i ) wnder st tandiktons aud toate 7 salt & 1H:0

(&n= Nt ) By = "'5“-3“\“\_\ for Sh[se rn )

; b\'\i\'\'ﬂ\ 3 ’f\\b e X U‘\"\“ﬁ{, N\wv\m m;i& ﬁrv 3!:15&0\45 mhm A Formeal .E.‘N:‘Im ﬁ:j
clednents | uvder St arch oS element —platom (=)
[ts\'\a%m =4ve y bendi ave breken | yne bowls formed )

+ Bondl Enerapy (S ’t‘-wemsj absorbed) {0 break oe mole of woualent bLond Lefween WO
atoms N TQASesS stoke, — (BE=tve ) covaleny bonds brolcen y vo bonels formedl )
| covalent cpd 7 1 Homs
. Tonliatisn {nuc:}\ﬁ 1§ the evergy) e Wheaw one welt of elecfveny rvvaa}m‘ﬂi
-FrDM ong, MH\L b? a"l-.‘itﬁms m-\-ﬂmj ‘Forw\ oVt w\=\e. ﬂ‘{:‘ ,ﬂl’lnl,ﬁ Eh“‘i"ﬂ?ﬂ\ﬂ cﬂ’ﬂ‘“ﬂs
X" (o) —7 xmﬂ*[m te (oY =tve  energy dbserbes| fo sverame )
elechostot L affraskon biwn e~ nuclevy foremove @
© 'Elecdvon A{'{'M'l’rtj 1§ fhe M\enoj Lh“ﬂab wWheny angy ymale at- eleCtvonys 1§ ﬂ«i“\‘-"‘ to
ong, wole of aatseal§ o™ o fom e wwle of aorieous Otvions
XTg) 4o 7 X0 gy (16 A=Y 27 e e A

)

&“:"UE,
: - of w\ﬂ.rvaj +o VeV e
-Lalhice ~Eneropy T Hhe emeryy chemege when ang mle . mf“'t\“""\ b & % awioN )
; , _ e el A Formed from
L”“S"i{"ﬁ%\‘ a'\iﬁﬂﬁ jenid %‘- JM t,nhodl}mns
oyt (g) —7]iowe cpd ([ LE = ~VE )~ Moy evolved  whon tonf Lowye, o

ILE| K227 R foym paw boonds )
ntvr_

Distrepancies for calculated ay

. AH determined Erferfmm’mllj
G heat tarnm F‘V‘DW\ S\ﬂvmﬂﬂdmn:}l [wﬂiu}/lﬁﬁﬂ\-} [oss .)[0 surrown oliners (exo)
G ran does wal ocar Mfiv’llj emenrh fov' Mok T fo be achieved Lirt e micare
beginé o returm 1o poom femp
. OH  Aeterminedd by BE
vt in goweous state + Aot booklet yalnes s aN value

"LE
(7 olegvee of wovalen}  chowonter

M. 2 tnsuevient 0. < Miomelete combuistian



-Hw‘ Lopw : W[Pj chawge Ry o cowial R U [l JOe NI of fle rownte flo
renckon fakes, provided i it sfoter of the veactants and  Hat final clates of-tre produg

oAre the game-

'Evﬂwm i§ ey measune of olliorder in @ system

Tolttors ﬂﬁf%ﬂg W:"Vnr\g
- A fomper afure,

L A .‘Q,Mf 7 595} FMJE«IJ morg KE - move WS F A fHW’(e wersy Fﬂwj M““ﬁ’)
particles = A Auvorder m system > 1 Wivopy

— Miﬂl’lﬂ ol Fnrﬁ;le;
L;Jrns‘- WAQ\re, wmar of o'lrmnfamt:) +w8°}££m_l‘. Fwﬁclq =< P disordey — ?whum > 2S=Hp,
gdmn\vmjz (Soti\) brolcen from order mrrmngawwmf in galio'l [#fHte. = com mov/
Avrouv) Frwtj when diSselvesy —» move WS a{-v‘lrmnamj fﬂff\'{o\,ﬂ — M isordey
—a-‘\"e,nii—rom > 28 =tve
—thM& (E,j colid = l‘io[,wid) —7 Wove, WAyl o Wrange F"Wﬂclex SAPdisovder —?’[‘enfwrj
| 2558=1Ve
— vo- of rmrﬁcle-s (goses)
> 1 e of pariitle =2 Mary W bo owromoe molecules 5 1 dissrder =1 entropyy
—> AS= +ve
— Avoluwe_ of U"ls

Sportnetty (4G =aH — TAS)

A <O : ann-\-qneovxS }ﬂﬁ'ﬂmﬁ
5G >0 : non-spontrineovs |

-aoH & &S mo{efeﬂcﬂ%'(- ot Jcemt»
jon) * _ umllﬁl So (qV\S no 5[""0\8@

tect of AT o 8G
| el Signs of AT ) AS emd| —TAS
2.AG=AH- TAS
3. ot high femp.) | TAS] >)aH| / —TAS becomes more tre/-ve
b - 6G  beowres te/-ve al hirqu fEer
5. ryn is more/ less sponfoneons or- high fermp

Ag” = ~RT MK



Rearction Kineties

Factors H'F-Fec‘fiﬂa e

- A Lreattant ]
L] 5 readant claser to one mother = freq, of effective wllisrons T vorte T

. Lreephions ¢ = XN 1S Zevo ordey wrg vt
- ol m\remolj working Af max copercity

- DTemp
iﬁ,mf'l\ = o KE 1 = wove povtides have M\ 7B 7 can be geen Imo Hre

Hﬂﬁtnmn of Maywell —Botzmann carve =3 - freg of effective allmnomg 1 — yute cang
-y e, M

na- of paviicles o HO-OFFOIHIE\’&& Wy Aergv) 7 Eo at™ 1
N \
W o & prricles v taera 7 € X To

7
NN

> Kinetic W‘ﬁ‘ﬁ

- (Afalyst
.mt%;g.\— oololedd 7 provides alfernative Fﬁfh%*j with |ewer Ea 71 pavicles vy entry 7o
= frequeney ef effective Gollisions A st gt kP = e T

0. of J:wﬁt\es V) 0 of powrtiues vy enrgyy 7 B

TSZ‘J No. of paviicied W ety 7 Eor et

7
N\ - 1///// > Kinttic enera

energy/Kimel”
M\

reautants

— s reatkjon  coorolinete



fﬂb{'om ﬂ“& | lj T”'l‘tf/ Wwﬂtgg- £ __.fpl(.,hmhnh Waﬁ
" Arrhenivs ecv/\vtﬁoﬂ : K= e *T T =2 temperafure
£
- Temprature £ -7 ¢ *T £ =k

- cm\us’r - Eay — 5%1* Y

—Rotte, of veottton : r...hmna{, M Lovicemtrafrovs of restefaniy Or Froolv'itﬂ re/
it Hime units * moldm? time™

--RU'I'I"E, E%W"L“Tﬂn P Fov m'nwsrn'rm: ah ‘H"E}“? PWA"‘"-'['S

Rate equahon i, 2
yote = k[A]M[B] whevt, [ ]-‘- (nﬂ[m’fm’[rw fn man_s
| — wmoandl n = order of rm wr
it A ol "‘V’\'W“' R

- ordey of vedekion: () Fov e gfoickiometiit ey : AR tbB e k1S vate consfond

(D the vitie egn 15, rotte, =k[A] " (8]"

The poners , m amd n, Vepregont fle ovdery of readtion, with mM te
rewtont A el with respet fo reactamt p

- rafe constomt 2 0 +@ + The vote conttomt | 3 fe Fvvfwﬁunmh'b wnffant n
Hee vote eqmdttion

— Holf ~life ,%:time, doken fovile, cont- of te veadant fo forl[ fo halfof s origina)
\jﬂ\\q{, -tl ~ _l,ﬂ.?'-
3= k
— Rette Meferminigg sfep = e slowest dfep m o Mulli-ghep meshomism - The rds dletermmes
) msyeev’l At wauu\ e Wﬂml:tef’aﬂb{-iah rroredls

__ﬁC{"l'UPIHDh Wﬂn :ominjmvm 'EWTQ'{) whith m/ml‘[[dmti) Mn[e_cm]ej' W\MJ'I' qoi-fe-f\f
befove o oollifon will veswlt m o vestition

= wsis : weAfe | Ve renchion J[uﬂ_,-t-o He mo{o{lﬁuﬂ OF- ﬂ't@ﬁb&"\'qnﬂt[tm\'u{\jﬂ-)
EJTE,\“&S}MJZ AN n{‘i‘lﬁ’}r:l:{—iv:pr faway of lower ackpaion gy

—

Ha’mgmm Catolysts
- reacfant 4nd E“\“\GS{' 11 /| Feveny fhm’ t C"‘Mj‘ﬁ ofef*
-ULW«\‘:\ 4 Sn\id\ mqo\ 'thoqiong b\:) wieAn( ’-‘{’ dﬂ@"ﬂ(ﬂ\ ﬁﬂl&“rﬁim
MODE OF ACUTION _
€9: GHy FHe =5 N

- 'D[F‘F“HW\ _—) L- %Mi.farrﬁan > s - Reywhoﬂ —_— Ll. DQ«ENT}PGV\
- Reatian}y molewnles - Weak Fempovuty Lond moleeules dlissodate; - : ?roﬂkv\u\- molecw\
GHe £ ., diffwe Ave farmed befwieen Move. Mn’mwma break cawor \
’;: ool :Dl\a Nicke| sk v wislewales “*e”gm“’fg . Wl Ll»b qurtal
' W\Mlﬁhf’n%— EJOH“‘LT W'li'bllﬂ *u . v U{Sﬂ &HIH -f-wl‘\
(ol T surfate ap o et R -
. P(”h"'(lr 0"\‘[‘ Mmrﬁﬂ lﬂwmnﬁ Eo Qﬂ'\kﬁ,bo,[k— swrfor

of Eﬂi’rm\\ﬁi’{



Howio SWN Cm\-m\\as iS

.reatom} ond catalyr ave M §eIe phene  cortalysls oef?

MoDE ©F ACTION

- A howregevows '3”"’(“1351' fieet forme( an WMiermeodra vowvn nwd Wy on
resvfoiv which)  Hhaeh reatfs  withh Hae o{'.l:;x rml}:c}:q{- }g}For: .}:.f ::;]

Fmowl:x ¢ fegeverate boicle the cnterlyst

e [ At cfalyst —5 miermediate F‘:.:J,'::‘I:z:;k

2. termedeite + B 7 product + cefalyst [itﬂevgﬂ:(ﬁl?

ovevall : A+ — Prﬂv(tﬂﬂ-l—

Avtotortorlysis  —»  preduct acts ¢ ermlyst-

EMM?\eJ far m\m\ﬂqs e
'
: Hefeyoaev\ou&

5 Hwber process
- Fes) catalyst

Eq: Nale) +3H;.£3) = 2.NHz CU)
. mode of Ao

> time

Ly Remaver] oF oxidles of Mitroge in exhavg ek from  cor ansjines

. ptvum w{“l‘dﬁ‘
-Eqns: WANO = TN~ +C0.
200 +NO,~> 1 N, +2¢o,
NO, - FN2 + O~
NO —» 1N 410,
. wadde of atdiory

+ HomegenoAs atwiaspheric

1y Catalytic vele oF oxmles of nitvogen N the oxidetfion of-rimasphert(, 0.

- NO,. cotfulyst
'Eovfll : &\-QP } =5 SC‘-,_'I'M'DL — SOz + N©
Step 22 N9 + 3.0, =7 NO
WW“ . SOL CD.B T %__01,(.“)3 — 503 (,D')

(> Coatatlutic vole of Fe*' in I7/8,0y>" restdhion
. Fe*? catalyst
- Eqns ¢ Step 1: S,08° " + 2Fe —> 2804 + 2R}
Step 2 - 2PtV 4 27 s IpET R

Dveval] : S;,O';'l'cao,) T 2T coq) — 2504 1'}.,.1;; + I, (aq)

Enzymes
- biologico| etalis thotf Cﬂlfot[t}]t, biochemic] resutionys

binks svibstyate, of-otedng Sthe ) 4 Lvrect orienfafion -“ﬂmﬂmtﬁ

withiv JWL‘S"‘TW\-Q nalecvle y loweriio Eor ofreoction
~tewip- ewel pH gesrtive_ e

’\ A DH’M ot

N\ <1 ordler
_— > [5»*1\::5‘}'*’“\__&]

wenkeng bovels

of yxn\ ¥ high subshmte. wvic. ) e
e "m’(e{ —1 v 2\& acttve. Sr{'ﬂf aAve FuLLY

0 SATARATED ... max vate

- wver



Cwe Bquiilibrion

.Revergible, reoltfont @ & peaction thott Frocecﬂh tn both e fovwove] and bueewonrf
direckion - The veetton  contivid quantities of all  retion spectes M the systesm

' D NnomiC eqUilierium : vy & raersible Sﬁml O{Uﬂ"lvﬂft eabhlll'lorl'mm OCLWrS wWhen
-H.‘i, m%tjeaglf e fovwotrd oA backwolnds poctiong awve He Sve,. Theve 1§ ne Nef
d""‘“&’)" n e [an-‘-mmv\ of e reactynts o Pma‘lﬂbﬂ

‘Le Chwmielier Pri”t“["b Stafer thel when o sfvess @ appled tou reversible '5UJ+€'-M
at equilibram ) e F’SH“I'M of eqmillbrium Wil JEI:H- fo miymise Tt Hress

L.Ov ﬁxplmnn'l’fian
|- By Lo Chaeliery Princaple, (dnotnre, (1 condifron )

7 AN fewp /Prmﬂrﬂ/ LN -
2. The forwards / borpworrols peotefion 75 faveured o

3. Brelin wh = dant = fo prodvee / wie mp __
'I‘e,m\o — @Yo to Proo&ﬂbb heot-
ewlle o obsorh heat
(AVSing ?T““wrc, — to M no-of | i
4.\ REfoshikt (eft/ right
5. Desurive, and) shseyvations (i 91 otk forit)

ACTER {15
sa° 70|
_ Creastants T 77 predwids] “Lredants | Lpodcts] - Cremctmnty ] << T prachuiks]
= §r&d | - K =) —K >> |\

~POE lier vry) Muthio fe [epy

— POE | Myt to e
oSt of peattats lef+ unrencted o

right, reatkon T wmelete

(1) + SHley) = 2NHy ( OY z=-).- 1
Condlitions : TemF -7 ©oo°C Natg)t St 03) AN 3) N AR ET me|

Pressvive, =7 L5091t
Caolyst = finely Aivded Iron cotolqst

Reorson) foy mno{{{-{uns
* Tomp
'-?BU LeR, Y fomp ol favawr fovwardls exolerm vim o produite mong heort 1P shekt mah-‘r
1o QMW«b more NHz . Rt af fow m\“m’tg off vaN U Sfowm & qyiier ferke Jorey Tﬂw/[‘O reavh
equilibrivm, - optinl temp o600 amd ortalyst niedd foevuve Loty yieldd and rette IS high
Pressure
Ly By LCP A pressare, Wil fvony fhe Lorwayd| remidion fo deorenie fte tofa| own of QA5
POB s s o the right o produtee vnove Atz - Bt exfremely igh pressures will invelve ot
and equipment - - optimal presmve. of 250 ot T uged



Tonic Equilfrim

: Arrhenivs  aued / bose  forms HT/0H™ jonis j»n agueons  Solution

Lewois aud] 7betse 15 an electvon parir Acceptor / Afoner

-Brengfco' -Lomrj auicl/ bose 1S @ f"’“f"ﬂ Adonev [acceptor

. Weak. wsfbmej Pmrﬁm\l3 oissoviates i water to Pv‘u'd“-% o low  covicentrotion
of H[OH™ jons

- Strona ouels /bses  completely  dlissocicttes n water fo preducg, o Wigh  tenicen tratro
of HY/oH™ ienS

-pH= —1q He*]  pOH = "13[“H"] pH + pOH =14-0 Kw = Kax Ky pfws=pkatpKs

rem [Mvope demed 1

-fH = prat By .;[5::;]1 o = pKe + 19 =gy or eV Added

AdiC [BAsiC buffer : mixiure of wenk acd /bose owmof conjuagate, bowe / ot
~wWhe small amonat of aud 15 added : Most of the oebled Hyof resteds with He lewepe
reservr of A7/B Leepins p lc‘"“‘lj constont
7 Hao? + A" — HAtH,0
L7H304 + g = it +H,0
— When small amount of bolie is added : Mast of the addded O vemubs with fie biveye
resexvoly of HF\/E.H+ »,keefmf) PH &“r‘ﬂ w‘ﬂ-‘{'qn{'

Ly OH: + HA :—7 A tH0 MM ouffen\)  (apanty) L
L oy~ +8d" — B+H,0 — otewid when [ealt] = [otd T/ Clomse ]
‘Hot03 /HIoYy™ budfer Systewn M bleod] -pH= pKan /o = phe

Hiot + HWO3™ = Hy €03 + HLO
o~ + HotOk =7 HCo3;™ 4+ Hy0

hoaSine indiconfors *ﬁ“}f’;ﬁ mﬂ:‘:w chepge ot eqpiyalence. point an adeline) siagle eAvop

Explahation : Hhe, wovking rnge of indicor lres within the Shavp PR chomog A} equivaleqce

bosfc 4K emdlpontt AAC peiin
Melwyl ovvge  3-4 yellow > or™Mge  — red

= adte i ewl paiat LASIC
fhﬁﬂdph'lhmlefﬂ §-10 t:;mvlers — pink  — red

Saalt "‘tj"""‘“‘ﬂ*'i (fo omiwey  whether (eul}) formd ﬂﬁ'ﬂ"‘*/ LotiC / nentm| - sl ugron )

- Aads ey NHe?, (HacoH )
Ntlyt + Hoo2 NH, tHz0™
Nt lydvolygies in woker fo prodncks Hyat pons ) foyming @ awrdic alution
- BoSes - (e UHywoy™ ) NHy )

CH3L0” + Hpo =2 (it + OH” 1
Oty (O \/\dv’[ﬂllam In wovey fo rwaiw.c, OH"™ Vowg { {:ﬂ‘f‘“‘"“ﬂ n bosic Solntron



* Seolvbifi 8 Hee, MOXIMVIM  oynovnd of-g & et ° went a
e tesmperatuve o form 2 Sourmfed Jo!:m” g g
Subilia - Mot Hab ¢ dissolve
Solubiliyy = wluvlT 'ef-:unmir )
~Solu't|o'||f+:j Fr‘"’{‘“‘l‘) K‘F) of- 0 gporyin®)lm o 1L s rodlued o o
pavinglq gelvble arlt ! e p wet-of te equilibpy,
CB"'\CM['I"D'HHW]S ﬂ-F--l'L(, (oS Mm " s; Solw A o !
afidont i o, llbrtare %mmf:’rM tion | eotdnvared  fo fhe o o ifs
Fov- e Sparely Seluble Salt Acky ) g ~VOIries w7 femp

kep = (49T [ 867" - Kip, ¥ olubili

FoAtdovd Pn‘:'Fan .So'\vxu\{&g)
. (ommon Ton Effect
e Aecreaed] Solubilify +PbLo Kz
bl = P*T+2r™ —(1)
KL 2 KT+ L~
Presente of commen jorn L7 Incresues [ L] dveto KT By LCP | POE 1 () gh
- \
reolwv\j () -- salmlomh:) of PbL, vedureo| 3 ) .
- Formation of Complex Ton
e’ ~5‘='lmbflﬂ-j of An IN NH3
A 2 Ayt 0L — ()
Wren NHs odded, AT 15 removed o fovmy woluble CH‘J(NH-’JLT Lomplex (o,

camine CRYT i (1) fo dewenstr | POE of (1) whify '
Wt ol fsolyes.
Wiy TP of Hﬂf{ (—KSf of ‘D@C{ : ‘qﬂoﬁ o550l ve s WMP\E’{'G\gO T ™ Fri’ Aissolyes

AT+ M3 2 [ Ag(nHy )]




Electrochemistry

- Standard  Blevtvede, Potentia | ]Ea of holf cell 1§ e moximum
e -lfF-FerenCE, Cped)
beteen electrode Hh‘qb of tre \€ re Hal 9
T N 198 S,ﬂjq o ml;m £ cell oo stameerd ngimgen e lectrode (SHE )
L7 25°C , 1 bar |, Cions T =l mmololm
. Stoandird  Cell Potential ) E%cell 35 e mn¥imum Hal diffrente  betweesn "
glechvodes of o waq\umnlt cell mensured under dfan qw‘ mmﬁ,ﬁ t o

Rt (£ cellS
Meter] / Town
Gs / Towa
ﬂ'( Wl ) & = 0-T6\J &
€ (zn™/2 ')/. o Plow € (., /CL7) = +1:3¢Vv
Zﬁls)"% o/ flw
l."'\\" -\T—-— HLLD:Q | - /
' UL s ) @<
- T_l | ! 5 1 \“"'“Mm'-i W' (e o }lﬁ:—:’] 1 | 1*—-" M1 U:)Zﬂ(,
A | \wal
\“““\‘;\% { ) Sl bt'lif\‘ﬁb ?\m\m&&ﬂ;\ vt I-,& Y ﬁg ﬁ}jﬁb [5 %}
0 J L3
e ) / F'iiﬂ%ﬁ AL I plotinised) Pt ()
2™ /zn widemp oxidation oA () Imal o™ (o
) ek S e fet uho’lchn © reduthion
q
B R/ ) =+0.97V A.q:rtqﬂﬁ b iy " m@ o
- Plo— RAVIL watar €07 *—H{ﬂw\qffﬁﬂ anlj
% & LS o.ﬂ:fc.«iwi‘.
?.btﬂjv delivers o [avo curvent for o Shiovy vt
\_l ' —e— [y provides gl veltye
L L ]r IT\[}- l’l—- b ﬂ \bc‘;fj'}:";(-f ; qufﬂcm"’lﬂz
! =3 Mab “\ : pAvMRne ol o Hy [0 fuel cell
IME‘A"M " | lmﬁ\ J\‘ﬁ-ﬂ ‘{\'\ ('D"r,w‘..‘h "A{n\'\ owey e‘F'rui‘Bﬂt (.H ,‘_u _Tﬂalﬂ E-F‘-F{ﬂf.ﬂ \
Frtean) 1O 0 poinised] 11 oW Sikileany, AN 3
: ‘O F"um’(mn - o need bwrn A

(=)
- 3 /et welorgo vedvikion

Strovjtia +f- 0A/ R

e wove  pesiTie / ij"‘hbe/fbe, varlwe, of- B (x/Y) "Hﬁ*'““‘d@“m‘”ﬁ“‘*%
“HA Moy vﬁiﬁqﬂﬂﬂ/-nx‘;olq}-inn ™ A meuﬂﬂ'{ ’*F@\“Wﬂj'ﬂ"—%‘

: m«w@ex Hae mo{rama /M"’Lb‘“j agfend-

Trefeventin] reoveton fov edecintysis

. SMR, BB l'-““*/HLﬂ'\-‘-—"rl'L3\} AR LIV SV U EQCC{L/C'L-) = +1-3k >
Hy0 7 prefecempmmily oxiued ~f omede /(g prefeventilly velueed o} cfede
_h, fBV‘W\ Oy 3‘1-!/0(’— rdV]&



r

Qj-va -{q ijmib WW]

is - froms  Bomerisvm
cotevd wWhen  Hlhere V'EJ‘I'VT(,-‘-('J votofiovy O1bowny
7 (=0 band 12 a0 wl[phafit altene, o
G C-C L] (N @ gma|| -V\'DM 'ij
Coand] Wk Fleve ave dwo o iffevent UP‘OM\OJ in ey Covbon of te o|ovible bunﬂ

EVPMhnmcr_a — rDHP‘ uF chfrml cum,aumrwir ‘H‘l‘“'f‘ Ave jlomLs g d-\!,ﬂﬂuﬂw\irf-j
— rofnte r[MMe/ ral”mﬁﬁ’ l{talﬂi'
Orﬁrﬂ\lj Adwe malecwnleS  ve: {ﬁm‘(i,(“\im’l\ GoMe (g
o Mival cavbony (4 Aff atowns bonded Yo it) -mmguﬂf\‘ﬂf "\"1““"19‘5“"%
edecalay Touly ouy
L. en-tugerimpamble wawroy  masel nawvg, diferentt shuctaval

3. wo plane) gl ov covrfve of ﬁrﬂﬂﬁ'[‘v:) Eavimun\a

Sp* ybrilgafiov,  (ethne’)

-~ formes|  {wvonghn combimpen of ene S ened thvee p ovbitals v
- fetyohed vl shpe.

Steveo oty (i
. oM ol with € nvind melecyt
grnfuﬂﬁ out vith Arffeveny
FaraW A

SP* by*rrlsatren (tieme )
'-FO*"M*:A -HArﬂv‘le onbintion of oes andl b fﬂf‘-'-r"r«h

: Mn“f\t]brlo[mnﬂ r wg,;[ul f:fn Wf;‘]o:rjﬂ, baﬂo’]fv'j
[ // b

mm‘f_wbﬁﬂf-_lﬁtpj\ P “"""!”&m\

sp hyoridisaten (ethyne )
» IQMJ Favrovein cﬂmbfmiﬂnv\ of— one v . ey W"'-T"'\
- fwo %V\"’\Ubﬂ"l’“’{ P ovbitnls wied fov 1T laov"lﬂfmj
P ‘Or'w{mfr4 T:GTLH—”\L[

e —

? U bovd mz)



Al kaAnes

Homalyite Filsfon —procels  whee o o1 (ovnlent bond |5 bieken , fovmine fws

(™
I””I'A “I H{ﬂvql hL F[glnn - brq_qu,;v, ﬂ-F (ﬂvqleﬂ" Lﬂﬂd} "l-"'l.d{

av : echvontaatve ofowa Lolkes both benelm

|. Nen Palmr" bon4
L-! (/"'l’\ bnv\u" N| ﬂnn—fa\b’ﬁr = AlleIMe, o\ enled -4:: mol n-[-f-fml:.-{. Vﬂ""’[’i“ﬁ drgdej

Whﬂw'zjn FEL becolt: Ko ok

corlkomes fafurated S umdergoes Adedfron vxm fe—form—et g trpredhad
Brief Qﬁfﬁmm‘i‘ UV ITOWT /Whj X- @ 2 homesenovy t‘bﬂﬂljd'

- UV \ﬁ’)“"‘" r““{"l*f’u K- roieat  flmg jaitiafe cher redufiong of fhe propaiyaiien

deg fo prodte move rwdicalr foy resifion fo Sartain

Alkened

khno\afg)n EA berne -
.o r'-ol/-‘ c;;. bﬂ"\ﬂq "l“-\ﬂ?\b‘d 2 dle‘\cff'{ﬂh dﬂp{_w hilﬂf
\2 l‘r:-bl Low/| t;n bt | UMSHUved] --.1(01 Jme) Fmalem\e, e bt oolofed] Aewass fo

fovM o singie rM regevict. b wmove e~ ot byl qrp 7 1o -1%1:&3 “CAvoa L m cnire

?-"r dAifperse 4ve <hevpe | prabjliin Hfbﬂt-ﬁ\"ﬁﬂ
WA koniau’s Ra\g eRY o X )

MY ?Mﬂ% of AN vesregion i formeA fromn e Maff Seble cotvlocatyow
-0 b substduted, © s o C=C

A -y
(I T oNE 7 n- G- Uy

Benzent
Suchire of beATtnt § owewtre G'\'Ul‘o'iﬁ‘\-ﬁ

cemehy Corfom M benzeve i gp™ vybriolised - =t
wns 3sp™ wybridl evbitals aund o Wf\h:]b'{o\ij&"\
p veffn| - The sp* hybred orbiialr form thvee

& bouds wkh  1wo otirer C,U'Ii‘O*ﬂ..s 0‘1'44 one \-’D\tﬁw\
Vi hamﬂ’\ ov\ avevlw\f nV'l'fW, Jﬂwxafrlwmg,.

- The anm-‘nh N {-L«,g, [,m'mms Ave clafe Eﬂ““‘j"\
o ove cqu\h"'lrt\’ forr sidle owy oveviap to .F.QM ™\
ine) of dhelostlied 11 eleckvang owbove & kelows fie
plone givere) rie ts exjver x'gmbdﬂnb in benzent

= u uvﬂr 2



' wwileroe ES becoruse
E.Q:F;;:;m& 1 o,LLa-wV] Aovel 1N bemzenp, Wt 2 f°1'r8~b 2 MH—S to atroug-
e deftcient eleefrophiles o eive) it susceplible fo  deekrphile "'l«f'(-::ic,k
-MJW{)“ substfuiton = Wi ferm P rm\oJ o%a{&lomlrseJ‘ T e” cloned
taor} Ymvt*’l&] oqwn-m-\—u, qfﬂbim@

Role *F ALCE; W ES: Ra\:{iﬂ? Hu$04 14 15‘3 : 4
- AR AF » \twfil OLM v b AV A o brentled| ~{avy o4 t.-t{v\l b
qugr\-m N WLM\‘wv'g rﬂl‘r‘\?ltg:t 0‘3 a{ﬂnﬂ‘*mt’) “\ rm\‘ﬁ"‘l {-o H \R -‘-o ?w-l:q\dlg

fo practy ctrons) destvegiale (A Ha, Sfroner Aeuephile A0,

why A % mbhyflevy
My & Gl = [AICLSX T Bt
(MU e = (M e lon ] ™ + iy

Oy wwlomees hudroben M precence OF wite, | fillwedl by oK fofom an
Mﬁo G-l:{‘?ﬂﬁ ‘ U MC{E‘ tqqm\-rvwf—o‘lr 4 fmﬂ OM'?( J'?U flery Hov:o Mﬁ\;gwrne{'rm\\d

attesside eand vaant ovbitels in A fo atept 4 one rmﬂr o ¢ fram (1

Remzene VS Alkewy  veestefyur
bonzeve, renofS (658 rendlily wy slestphiler flen affeve }’d«mb dronfpr X°

- bonee B (S e vithy daefo oy delootantion o 11 e clovl ﬁ‘#"ﬂ"fhie/ needed v

eleet oF qvbstituents on Vm"h"'\:') g Atth;.lt) offect X1 T Ay,

.ﬁohvmhna qmer -~ make ovamati L vy - pearfivartim rovipr > ma ke Avomow
MmOve Ve ige Haom bameve ey ess we Hwn benzeme

- € domeAfuney groaps fe” Magtyy M bezert . oo wlwmwfnj e Ve J\w\n}‘\/) g\
l"Ma 4 {1‘{, L- P’IM ‘f‘* rn&ﬂn,-nvﬁ pemzem, TW\Q Evonn, Y, L- M‘M tf-- FDJI%NVH

ks 1 o] 4o pahon sty AN s 5o reluely vy o e
(M A wove JMWFHHﬂ fo @lﬁo{'wrhifb M'HW* N\ mw\;m-&vtﬂ-vﬁ.“ *o Q}\‘Q(,ho PL\‘\{D ﬁﬁ‘m"‘f*

4 21 "l"" Uqw‘i‘wj e 3-4m°l‘iﬁj_—
Alley| Horlicles

mhderaa NS becanye-

B Cotomn 13 bowled] fo elefrorepofe X atom ) GoX b i ol e stk
tide,. C LWTV*L fo b€ o7 O{Q{lfdﬁﬂ-\- "“’“4 GN’%rhblﬁ {1 {feret LU feMfren i mdﬂrhﬂﬂ

: .smksl-dful-fﬂﬂ o it wkﬁm}ed ].'. X cﬂ‘w\.\ i1 rerlmw\ b.{ ﬂu{b{ﬁrkﬂt J[v‘lri‘oo rxn

U\'ld 3 F;me\wga Snl NS -

-7 dowstf oy anlkd| aeoup T o7 demity of ewbocetiony ¢ - Axpevie e potliwe,
VAL o e ﬁjm&ftm - GJ(-U[;?LO fe (avbo @1‘1‘E-&V} e f ?

A [* RX urdermo Sn2 NS ]

. leclsw lou\\c\o m.lho\ nrﬂdi& M"l’ W“W‘A \“"Q/ M{MQ ‘{—'f(”-' e d[&EMuJ( m“:bl [/u-.l[ﬂqt,
cowb s Ul\-aw\ =5 (esser sfevve hmelvemee for fle Mfr"mf"lj nuleophile




Roemiv mixjure from Snl NS (W ogtfanlly aotetve) W
. 0 l'ﬂ[ oA ﬂﬂnﬂ [hhm'r‘ CMYLQ;;M-I—mﬂ C.Hﬁ.mﬁ M'\ &4
zr‘:{:{e «'(::—;t ?"‘TV&H.:“?_‘" I:““W"‘“h“‘”ﬂtm S both  emomteoners owe Formed [ equn|

oo formimg) recemic Mmixtae, (v ratemic )

-G‘n‘dcﬂ'\uj moye of eaddy MANHMRY  Yeioies rlnw_. ralmueo)l b 1n oppastre oirectung b}
oML mv\gn'i’cw/\c, ) el wtm’(w_a) poieny ownce( oul
- oH

f/\ JOH |

“&\H = \

oH, OH, — c/‘f Wittt /C/"l]”

8 L Q / {:\,\SEHL \'(}:\1
00 R

CHy ey 3
N

C/ x

]
OH

T ViV dion 0(:' Lﬂn{-[jmvﬂfun MJIu2 NS

- uckoophi afftchy froms P bercdidg of tle oiliyl benlele C wfom i o mestianitgng jwieh
cegw\B iN o cverfion ot mﬂﬁwvvhm duorm?) e, veetvfian

Relmhive mwiﬂm oF R({ , RBr )RL -

Pown it grwip, spamic mdlrw::?éremej = bord ey of (- (aovesges

B bnﬂ,«{wnﬂ,\ dewrengey — - lesser mersy wae_v{gs{ te brenke g, weafev (- bond/\
. m‘e of- MUAWLUSN /moﬁvdjj T a4 MAS (slowest YR-L <R-8Br < R-L Cfﬂih\fﬂ

Unrentfivity o€ Al helides

|- Hre r white| of (@ oAb we.r[qu with Ae U ovblla| of berrere rnd) can(ing e

[owe "patle of = 0 (£ tom fo deleca|lt tate benrew, rmg %-'AC"E{L bl:: bﬁ\fmﬁv
ab\e oA\ cher

2 rewegrdp s (X benel 1 blocfeed Lj laﬂfk'd benzene r1 which Pyﬂuw{q steric hivdrame
3- T elethon (,[qw,{ 4 bueve r’iﬂ{) wil fere[ lowe r,m, of e~ of mwmmj nmb[eﬂbohﬂﬂ
Ay redlen — | ofley veUS [z mae merk) —1,3

Hﬂdﬂ‘j Cﬂmram ﬂrj‘f
Undergs NS becavse :
"GO baned 4 plar beeowe fle Coomn i onded do n vt elechamnntig 0 o .

A th\/’n W"Hf\ Hao_ —oH UWMF A\ t[ﬁbh,ow D{E;FILNAI- ¢ coAvvieS 7 Pmth‘ {ve, cb\ﬂﬂDC
ondl [ $Wicephdio 4o Mdesphtfic atteck

- Salotttutien e o o
u\IM rhw’\ wdlw'aa &S vwvvt:um\j
c OH VW( [ rlﬁ-EM-" N °1 3]LWHJ gpg[ - mv‘huh\ed ’[Lt FMU J’fvﬂﬂg\ L\\g
o ol\m\\".\l) ot et bMTeme M) 7 sy HWR fo elefrophi(ics wesftnlian.

PALre AN TR,



Carbn]_Companots
Wwlerge Aucleshilic ovlfifion Lecawdt -
0 oot I mnwm%nevmﬁug non Cofon mm};mg (=0 bond pelrr andd conom|
(ottony € Aefidet = Caom gusteqtble fo muoophiliv »ffold
; mdcl{\-(m S o o] melewmlt Le :m*ME-‘/’ orevedd Tt Mﬂﬁi’ﬂf“f”‘ C=o |

fonn st {wJ\M

C“V""’ﬁ\ VS Alktwes v\(,olcd(ivi]-:j
Yoty vet smifvly fo ey fiy ookl Lnd by onlerqoivy. eol o

: C"W’“ﬂ‘ M""[’Wﬁn qq:,[mrh}[r(, affork o8 Certomg e deffdent -- L»wM -’u ﬂwf“,{:"ﬂ“’l’“’t
Q AT

N0 eecfrowspiv W befwten 2 C Afomf 10 C=0 bowd > (o Lond  nen-plerr
and Ao QEM;},‘ "'FM fr nadesphilic. *fP%k + T bond  maaky (¢ bn:4 ¢ r:;\f
= vegels ogproivh o Audlesphile e susceptivle o elecrophilic attock

Letone VS Aﬂﬂhxﬂ?- K ‘”{'IUM

7 Kelong, fjwwll:) legs vendve T Audeophi|ic offack flen mld\ehjcf\es

. presevit, o Moy &7 "t{w\""%ﬁ? “lbO\ qrevfe 7 ety C otom in kefne [0
e” nl'lHth( fhem  that in &hdo{c < lesS Suscephible fo "l"l"l""]?h'llfb aftack

. pre®@At of move MkJ ﬂltdl grogg > cavknyl € Afom experiene more steriu
wedrtnce o eldelyele = prevent Aulesphiles from kg Carbong] C vy

Cotvbaxylic: duls
Uhlorme, *dmb:’(km’(e»\ ethanory, A udls

. No - % ~$ub53(i3(u\ml( ‘Ofﬁm.fj Jl
- mmte ™ tmu fredwb Lfl;:naw fue oui ) H

C "(L"CWH I' , -T- N ~ |
{ | > C{_.-E:,..tGQH > (A, f';r Cy p H"U“CUOH

(4 ) ‘
1 i H
-Qis v wn{hu\wwmj rovip — meave C{ obovng J e e Llf\ﬂr‘at o\
mrhnr\o\ﬂ’ft o ﬂtfgf“ﬁ"« fe U“e’"’\” exfent —ystebilive the g nfe boge
— POE Fov el AﬂJﬂVi‘“h-ﬂ chifts rl‘alﬂ- = WUIXU\I’{; M mAve, Autdre ﬁ’{mw

- Pasttm o subhuent grov

— clafer e Roorfery o the ovboy (m}c ﬂmfl’ "Eﬂ\IW o= wi{‘Lo{r“IWM efte ?
;:.rg r;"%?:ﬁ:; ﬁ’\"ft t"lfbﬂi’iv |°\Q'— fovn g “’HVE/UV{I'J ftlﬁl' '-?J-‘-mbm]ef -wnam{gﬂte bose
—po& v actd| dissecsation shiffs ikt - mrw.d[m et morg, e -9..;1‘1,@\0;( md&ﬂ/\

wpﬂ vd:-rmhl/ W"U k’“n_, < Km

k[ SR St o gty e o



Niroen campunely
Bﬂ'h!l'ln of la/_zﬂ/j’," orvv (V€S

: R3N7 R,NH 7 RNYlL 7 Nﬂ_‘g fov bR J{'V‘EP\U"H
_e—denafme alkyl arovp incvedies e=dennty)on N ajeny — N owallability sf [ome poriy of
e~ orn N =& M\UOF{JUVW\ AmlWE. bonds N\H/\{UFWJ('OV‘) — bt ofv. [ﬂo{eﬁkﬂs@

aabog Lt Sla s S ofifer ™)

. oo S0t & omine orcly et ety oo™ ernef _NH qronps., 1+ - oine orciel

e htertc - Jiaut, bwffr oqb\(;. o veslif oy chavaes ; whe -1 2
m‘f“’\?v:&dﬁnﬂoﬂo’teg\l;’-w) Jr P TN i plf when wM~] ewgof

Whev) awma|[ el op etd| 18 a4 |-|
H

+_ ! 0~ ".’ + I
tiN'- G — o0 F 30" — BN — (-t + H,0
! 3
W emall ot of bt (T ovled,

' - H
HLN*"?’hm T M 5 gt -we g H10
R i v
[ Rencqt
ﬂw’l'\j/ﬂml‘l’rg, cow:;gmm
e | : ﬂl"lvl'to\\ uve,plqr

-p Worta| of ¥/0/N Apom VRY 1o

coase 12 SUubstifuen ¢
|- e~ dontineg / it 7 %p
increatges /deeredses e, ofechon devaityy

Wit 1 ovbifa) of beeeme Ay /c,rrﬂ [C=C o~ e OfN ,,-‘l_w.q
e F”’I"‘ oo M X/O/N delom]ises mje X, oluo\ chlovidp, Lownoled] 'fyo 3 hioahl-:) electw vt
bememe ving) [C=0 / C=C @ and 0 afooty whily oy Walide, bomaled T

.mlt,) Wy, E\w-uex C{,'ﬂt“m -—7m:ﬂ| chlordle (,ﬂl“a'ﬂ
vy, - deficient 7 move Jﬂwrl"l"\% b Nuattfaq

Ackdldu @ —ve thotvore gy 0 nfom maare Q%ch—(w[ AﬂrmeA vey /oi“PmeJ[ (n}o bemmg
*3 “?Ghbrlu? v/ c,uvqw?v:ﬁ bon® fo grectey’ exfent ~ poe Ldissocfafun of ordd lied mord,

{_o “HH"J"‘I' — davyates- H-{ MOV, V‘M‘Aﬂj = (tvevigey m:-l-‘ b ny]ug.;.bqu
Ve bo

Baddy: 1 vty of loves p of @ on N e orm o prefon
Sivently iNtreonst S

«urit over



3- ’
- Tt oy b e Nt 4o Sttt o] v from P 'hf{r |
" Mueleoy C'ﬂ‘"‘ﬂ{, Meve e PIVIO'{ J(qfe[ohqj e-Ff-eal- ﬂmqm D‘FFM' H‘t&ﬁ"‘l{,
: e,ﬁﬁc)(wb awelea LLMVUQJ (k }ﬂ(‘" q“mdﬂm befween nuyglews owo| outermast e}

clogens) < efapomtic) a5 Cthoy ave {foug tlectren dhell

'r ( onlang) 7 v[a'(omu,& oAl Aol have paare " Hyan rmfwus - net
atfeidwt fode on valne o= ool

" v (aneng) yy(mhuun Al anjons [.\o\.!l ,,,5401,{1@1&\\ e,[to-"v(m \IM\
” MEHM;') rm'”‘)i'

. L\{bh Mf 1 Frlhfl N'\\”HR{ - i ht’d"iﬂi’f m LW m &37 7pﬂ.
- et mefulli St spvony : ‘(]f"l"’\’ "““‘:"“\“"Y"f" -Livple E:nltmwﬁs?h(rtb wed k
g Fallie [Oj’ﬂ'm Uf“'; | ] v ‘SJY‘MM‘Q mﬂm‘\wﬁf 1‘4‘1' °\ {:ﬂ‘ﬂﬂ ok Ul'\"\'l"’lq‘i"\ L’?"“'\
(o Ly ' ﬂ‘C \
C:t\\ti(t he.‘ PR e ey Lyin Siajoms moleenlel
~Pp T from N Yo AT o {a - m'f U " oreder S ,04,Ur, Ar A
T metollsC ‘oMf' Stv o T vio- of hraer " t[W«‘\ o i 5% (,I;auxﬂﬂ WAy
e © Fn\qvﬂﬁb\t 2 4 *1”{“""\'(]"’ M-@\

- Elf-"J(*ﬂ“\ (o ﬂ‘{‘l%\nﬂ

oy | “““l“""”{tﬁ )’T“f’“""\ N"\\“M + law Wli‘l%m]-j oy - nen-udwiter o e~ ave,
as T ne- afole loelrae yalewce e- foatk $i % 1 metallor/ locale®?l N avalent bonst
N W\""Ta?l Y PRS- Lemjond ther 2+ 0o delwalied valene o~

to Gll‘( ol ¢ corvier
Ch\wn\E ﬁmdmns !
- W WAy
NAlL (&7 Macly, ) AR Az (9)
S{rvakum_, ﬂtWiﬂmL Omnw‘( 10V Simk M“\tmﬁr W U’{’(\‘-’- Lty c{—“'vn:
Ragen  wgdretfen wydra=t ol ‘”ﬂ”l""\“‘; i AL (5) Ao R)
i S kntf%t& Ekt:'mh St 2 (K ) 13 AR EQ))
NAREY L Mt (9 4 Bt 11 iy ﬂ:l::('f) .
> Noftag) FETog) ot m{i’f\ F Ue0) A€o 4 36 tmey
L'-"'-'L 3
[MQ[H“)A ;%V\;‘ +H‘bﬁ[(.)€— LM u\im‘;\ (ﬂ"\p j‘ \'\WH) ?‘* .\
[M‘Q(\f\tﬂsf‘“ﬂff“%)f Hw-}(_%) (_ﬁ{ [H-w)s M’D-_\ qu) ’i' “‘5% "
SiC24(1) PCLs (s
Struduvg,  STmplemolecnlV Steple. Moletalv-
Resfron  NJAvelYSU vylvelyysta
8i 004 (1) 4 2H0() P (s (5) + trio(fl> Hypoy () ASHCL ()

=28i 0u (3] + 4HKL feoll woter : Pc@th,00¢) + PolU3 (ag) F2HER (9)
pH -1 | =4

& e TH



O‘}(ME remefiong

Newols) myol) Afr030)  §0uls)  POes)  §93 t9)

Svuefuve Gl Gemy Grawy Ui Stmple Simp\e
loniT renic Tonv moletulyy molecwlar Mn\ifMMY

Acd] /Bnse BASIU B0 Amr[ﬂnk-eu‘i'b ﬂqo{ub’ PM“U{’ Mr{,

natyve

pH & 3 _ X T 1 (-1 (=1
so(uien X (_Tqvfn'alj ( f'l!s“lu.b\t,) ( ifoluble )
olvb\e, ) 4 \_;,,j‘nq:ll BM\PF&(
Reathens T Stveny) oN¢ v ot d

Wi watey N, 0 (s) Hao(R) -:v?_Nn'thm-L)
* Mo () & o (R) & Mj (oH) o (14,)
B Ouls)t § Hao(€) —>4 Y3004 (a9

ow!
R 7 oo (5) H2HL (31D —2NAK () + Hao(¢)

oA
- Myo (1) H(R () — MUCR-;,..(%PQ < fro(f)
- AM203 () + 6HCR (o = 2LALHG (am) T3H0(4) -
- AL(OFD3 (eq) H3HCR (919) 5 ALCL3 (aq,) + 3o (4)
Rﬁt’lb{ﬂm o4 H) )
bose. % - ALO3CS) § 1 NaOH (aq) ¥ 3thott) 7 2NakL(H (v
- ALOH)3 (o) o1~ (aq) —7[AL(0HL] (o) ) oty vesach =)
- 8102 () 42Ny (coney —> NaySi03hg) +H08) —7 covc. q\‘ﬂ"%ﬁﬁ il
' PaOw () & 1= Newotd (o) —4No 3 POt (29> + ¢Hao (R) ¢
+ SOz (#)) 2 Naowt (011/) —? Noy Soy + Heo (€
W'ﬁj ﬁﬂdﬂtw"\ AVmbev _{'. QKMEI '\* o\ roly rfn‘uA:
Yo of wlene e~ awaleble fov bonsd formaten T
Wy ¢ oA § chow Jeveve| oxidafien Mo 1 mcrﬂvf'm“ 4 sven|able

-crwj can QKFDM% Helr outet A ﬂttj conterln  Vactoniom
SA aVHT’lL('



r Gvovp L

 Retvly / teo{uemg) Svempiy
- tve o e o ki e
e il 7 Ty Te e egpfie E°(m*/M) vabves TM wore
—xpletvintion : toaudten eerg)y ekpl A ien
‘Redtfiony it wotter
- Be-: No vertthien wy cold] witey or-Stertm o of m-'er/l-m [e1 er of
~ Beo
(Be 0’\1“‘@"’4"‘\ ris Wi AL frﬂref\ﬂ sy {o ﬁ{bﬂi) "9
" M:)'- SlowW vy ol water ) V{vJoruM[d Wy ftestm
MY e = Mo H,
MO 4+ Hypotd) 2 My Lo ()

- "“B"’\‘ r“\TMlﬂ W] nﬂM DJ'\*E\" y Y i wowr Aevivy flae me‘,
Mt o — MUoH)» + Ha

oyreles
| Be O
NAtW e  jone s M19P s C:‘ﬂ Sf‘? BonO
ﬂvﬂﬂ«ﬁﬁﬂc ionfe oA oorsiC ¢
M‘:"F‘"“ 4 imolqlo\e, M::\']D + “1,0 4\ re,qu,,-\_ﬂ W wWATeY
= J(bf - Stron oM ‘Eﬁ_mthH']v H)
v -alb“QWtj@lﬂth M0+ H.o —7 Mot~
-_-d.l(w“ﬂiaqiﬂom"{
H
J L 81 10—\
‘py.b{-tm-y AL
a0 /bt BT 24 Al revt w oo oo gre salt +werter
-7Be (£ - thO
| MR £ 24 5 MMy + tho
LS
Be 0 4 2Nadttt 1H-0

- N2 Be C{)H);f

Thermal deumposition of nitrafe / cavbonte / lyplvoriohe

- M (NO93D L > MO + N0y +4 02
-M 003 — MO + (O0+
M (H)e = MO + Hi0

Theyma | ar[-ﬂH\i’(j
Ao fegrear) ronie b T cowme dewrdy ¥

. coAtony  lowns rc’l”"'ﬂmj TOW ~> e cl udd =
o -F NO (0> o
L N=0 [ (0 Lo lesf weakeres] | move w%a;; ifmie’i E”er:::{*\

—~ Hrevma] J{'ﬂbflf]-ﬁ A DMQ'



Grovp L1

'Vﬂlﬂﬂf\-ﬁ
—all venfrle, voltility) ¥ from ({rto Ty -
- = sheenth of -t biwn wieleeuler 4 = sne of ¢ ctoud P 7 e el mpre polavisable

Revcftuty / Oxidtsmy afvensgi,

—'J/\q’wVHC{L‘FOIIM‘g ( L- . 1{J
readity - reduced cen by fue [&s pasve B(Xa/XT) volvas, Xa leH

_explanation : ¥ electvonegattviwyy (stol expl™ ) 4 | how @mr‘ﬂ‘ﬂ el aftrut intsmai) €
. Reot TN W7 Hycasu(fotfe § . S0y =
- o Brac o+ S0 & Stho 78Kt woy 2 0!
-To: I t5u03> = 21 ¢ S40, >
- TWMhl J:‘l"lLl‘llm

“2HXy) < Hatey) Xz (9)

- PDown flw UMP‘ HHWﬁL- ropdt y > lower O{eﬂnﬁ ot Wtu\ gmlyl') between ch-/[;(
—Bovvf Streng i, an o thevefore boudd wﬁj Aterend s 4
~Less emergy regq to bvek H-X bond| = Hravmma| uteability Aeevenses -

HBr dewmposes slightly
HL dewwmpase reaofily

TronSiten Elewents

- A -[Mﬂﬂ!ww elevent U o ol-block element whrch formy one o morg §imble
lons with e pavially filled Agubshel]
- A li‘ann4 i o mlemle or anim  that hed one or morg {omg parr of electiond

for dative bond fovmation w0 treniftion metal Atom oviov,
v
- A WMFI*E,?( v, i3 A vtra] mefel U\Mﬁ.&urfnﬂm{edf bj molecules or owmrony

it forms  datve bonds {o He wpta| centre

# &uMiﬂﬂ"fnn nuwmbev ?ﬁ"{l‘t"ﬁ{’J {‘(,\.e, numbev H{:- c’fo‘lt‘{uﬂ bonA[ C’IW“"IA 1"/‘(’/
Centva 0\“0'#1 ov fon in the Unm\ol,-g,,c y e

Attt Aot / 81 TE  from ¢ block fo A blovk

. 1\ ntlesty chevpe  fronag Cate Jc —2 e acdded fo
- shtelding frem Ave 34 e~ ineffective 7 ENU
mdd ofomalt o= 1 = ...

A tomre  rored mad / (T IE awass rertw{

1 ey chonge o no- o protond P — addional e~ orddled fo imer 2o orblials
- <chiel effef b 7 ENC vevham  AppeoK. candtemt = net Aftverction bt

MUEUS amdd  suttvmast- &7 opprof uiitmt — ...

nner 2o ovibrhat] | 2-Shielderof 45 e”
AT ] atfraven biwn watlewd



F-3n IR aud uyer )
~ 1 arosy FMM >3l ¢ are wow ot o7 5 pudeow charge f ag profen wa- 4\
_';r\r\,\iszj offeck revnam  ApproX- fe gome, — ENC -?ﬂd ﬁl’ff'lq'[ﬂ'v‘l bt nutley
o au’\trmol’f T 23 LE 2~ o rﬂ”““(-

- Melim) Tni'ﬂ»\'
= himheyr -}b\ﬂﬂ J—block elovemts ]m‘a‘rlﬂ(’l“n(.
= botn 3\ ol 4 ¢~ eon be elocnlied] a8 clase in enero)ies > form \r{wnﬂr,r mtAl\iC bon Y
the g-block elementy (e (A whith pou ml\j 2 vallene e~ (fcrrqﬂnllrb bewnd| 'Formﬂ'\\’wq
: M{M
-Deniev .I.bm'\ J—blﬂt«k ) qr&oﬁwml\j 1\ nuals rbriﬂ"{

Gl e ?‘ﬁj& 4 smal\ev ﬂ%ﬁmm l*"ﬁ"t‘?{m‘-E t+ lquEV' P’d‘Om?L Moss
“Blectrian| vt
-ﬂi'ﬂhtv Man §-v|ovk .,jmmnj T aurors ertod

_ 8ot 3 and dp & otve delocalise] o o) are (ol
chavik covrierd

\avjoble aelafn $fied

_.Tmﬂn"fl“h Elemem:r an hie AIffevewT AW bevg %f' ‘Lf "’l'fu/\ 304 ¢ ar ey oW~
clole In PMWBM = MAX W = na- of 4 $ e of Mn‘MITM 3de". i Mn Tﬂfﬂ*l'g"{'— { € ced
- & —blovk meval- verlly fue all 45 o~ o 9em nalie s gonfrurafton
> sanqvent vemovo| of o~ i fom Mngy qpemtum ghel| =2 req: lavge owntof eversyy
- foled 05 Fo0y™ jons fumed meed & (ot
.Folfmlﬂ.i'(nn H‘L (¥ wi) ”1/”“”“ an hrﬂh 1E
: U"‘T (_qbb\ will 4o hewve, hﬂ\,. D’”l""“ﬂe 46?1{\'3 1A Wf]"‘l YO\?M
7 W pelriae wer Lot o fom Croy?

- Formation ot amglex roms
— TMlelﬂﬂ elewaniy [Vt voleomt 3 QVHTnU of (M wﬂﬂ \.erlj’ ,q_ (oMW
AlMad At (o ‘Oﬁr of ¢ daoviried 'o\v) \‘igﬂ'ﬂ{ (ol = el fon hetve ngx chq,rag Aews ﬁg)
- sHak metel domsibpave vacant 3 ol of mprtible evergy fo At medtdte
| e LoV Tqir;s (o -7 rF-hev Jaw chame AMM}

. Colaur of- tﬁmp\ex (kS

| - In o ﬂC{"’ll'leﬂ'iV‘ll WWPlEX ok )y pregence  of- [fmevell  ceiies g, \evel of-

| fe 34 avapal f‘\“[’"‘l"“ﬁ“ tovo U{fgffrﬂn} wer9 |ch|1 T tre

| -Emw-o*l%m ) BB colrefpondt o wotvelenhtly of— [njiﬂ—m rirfble ¢re¢’(vmm

| -h:l’\ﬂ/\ l‘ﬂh\' W’ﬂ\ﬂ UI‘FEJP“H“&WB:- 06 i mh{ul’b\?"\] oY) BlEV’fwr] a rwmn}e}\ fvom dlﬂvlpq-ﬂl

1 0 Wuwwa\\:]p-umﬁf' g

" — Ynabsaoyrbed) wowelengthl ave fromrmitied] ) colovr-olserved o umr]emhrj 10 Coloviy”
m\uﬂW\

SeplMhan for |m gy
- oy parfaley fled A0\ o it A<l fremitions ane puaible

£ whiie alovlelr of electronic rotmifion o 45 ¢ fo Lh: drbq-v]]
anded ﬂmwkw{e Absoftitv af energ) ewkirdde fhe yilible region

N overdeS 7 mevie~ otva(labl




(rydal Freled Tieory) / why  thue g dth—mO of uww leve f

-oﬁxl,dl and| > svbital e [obes dmedked wlovy) fre x )Y, T OlXes P“"“T‘”j fowarofs

quyanbhm [rnaqvtd.! y-/hllt 0\~F~J J‘AUI' .1,“_ GWIW“ (/\PlV‘E Lﬂw 'H/\."ﬂ"q"@—
oirected 35?"[“’39*1 He ayes q\nvx,a w\.z;lfcb\ e f;sblhof_f qﬂw%

- e 47""3" el A, ovbitall expevience Stronger rf;ru-l\fh'u fwm fre
one e of €7 10 (grndl St Haate m dey S Ags e oAxy ol

o dgl-(d‘ ﬁm”\ ‘Az}'- ove- hi‘vjhﬁ" W{L‘j 04"0"":5*“!(1') while "1):3,01-11 o/ 4,}51 Ave, (owev gy
A -ovbitals

ZK‘P ﬁfr ,”13[»1(3_’5 [ Ao mnH:j’ la-arapmﬂj?)

Selwble Lﬁ““f‘f-"“"s
A [ﬁa(.f\]\'\sjh.l*.
e
[ zn (oH)4 |

At
T2 (NHg (Hao)) ™

v T

) [ Cu (NHs)4 (HIO)-;.]
. [CIAC{‘*] =

' [ Cr(ﬁH)L] g



