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2.3 Electrons: Energy Levels, Atomic Orbitals, lonisation Energy
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3 Chemical Bonding
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4  States Of Matter
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Chemical Periodicity (Period 3)

WHAT ARE P3
ELEMENTS ?

Codiom (N"‘)
M“J"”'."'" (""3> Tt e
Aluminium (AL)

PERTODIC PATTERN

ADI1
OF ATomic t‘“’a"‘ﬁ e dist
4

by P
covaleat = 2l 58 Lq e e e

(si) | codius ot T
Gilicon (Si) — ginat meleculoc v - i b
AW 2 ally .““‘““42: e
Pkos'?homs €D) rodivs ?ni:uj:z gt
simple B
Slﬂ'f‘*f (S> m:l:rmlw N h‘:;;, fhu\ [::-'J (dw‘*
Ch|ovine (Cl) Ao oV o8
on  CAr) — eistas by o adomic codivs decreases .
3 P Jou go acrss the period:
7 n#p t, o Nt oudar shell €

whj ?

3) note shielding &

@ Lompovison

corions

K bom

jonic redivs

PERTopIC PATTERNS

OF IoNIc RADIL

@mmfav'nsov\ befween ions
ond ofoms Maz*, At

3 CATIONS (Na’, e rod
smal@" 1onic

. cotions heve a

ivs

1o

- -
N&‘aSi\", p=a,

PERTODIC ?ATTE!&NSN
OF MELTING PoT
@ tmP fiom

& s fﬂ"\jﬂ' ’J ,“(.p\\éz

TS.

Na + Mg

onding 1 © St s

melting points &boiling points for Period3
Al g

bpts|

-~
L[~ |mpt

\

- « ] cakion size

S TN Ch g deleelnd &

; // W\ e .:TﬁALNC‘J"‘&m"

2 500/ AL »

5 o = loalised €

e 11N 2 et - 14 ‘;:ﬁ:\‘- Lreok  medallic bonding
Bou s
A'nmicnumhe'rﬁ v n MJ, “"‘f"“‘ ® Na

@ ‘l' in MP piopss non -metal
-
o S exish as S Pes Py % Cleslly
© ey weak VAW Foesish bwo A
o hene C hoy He [%s me«a. ,/_ Vau)
F ode & nombes 'f e,
foled by Po P a.

@L(T) in MP f’"""
Ma 4o Al'

o.M“‘j

decreases.
these "grp o

1M 12 13 14 15 16 17 18

"“\ﬁl’ nsr‘d—ivt nu‘ln| Okms. wh37 *i}";o:LECTRONIC (gﬁ 4{;&:—);/;#: w) PERIODIC PATTERNS OF
S ofe
b7 21 < ot R 2 Drap e tue L | JTELECTRICAL oNPUCTIVITY
j 2) :‘!‘:‘:uu:mj“ p 3) heaw, oufermeR® :,° in . ,\Edgus. i P 13 i S Al g, MQVJ"Q
’ 3- st effmeed < bons & ©d ‘k Na: “ﬂl T
- 2- K Co- ..
% AnTons (cr, 87, P ) @ campoisor betuesn i of elechicity -
- anions have o logger onie I SURE e the O e O e
. cetreed el 2P X Anions ! s
thon their resp! ve h e (oA radius- | why? — # valence € p
ha? giodk (> A oty she ionic g b o »adibione! b J e pcind € owd T
w U’ 2) 1 afal:;m bw e

PERIOD 3 OXIDES
REACTIONS OF P3 ELEMENTS
WITH 0,_. s

. Sir 0, = S0,
Na 4Na + 0, — 2Na Oy SL
* white selid (Nay®)

. \,,.jm ng”ljw Flame
M

Clinikd 05 P, + 30, 5P, 0, (s,
. bellow or white flame

) Na

prineipal ueatom shell.
PERIOD 3
'CHLORIDES

| REACTION OF P3 ELEMENTS
(exass 0,) Py + 50, — P"O“‘a) | wITH CQI

B L a
Nat Cl, = NaCf

NaMg Al Si P S O Ar

KSiis a Stm-“'l‘i"‘i‘/

- AN
[

- <

+*« Prs, Cl ae clechicsl
insulaters
WIA37 — no """L{

RN

1
i Sa el

/ ‘e e”
i

"CHLORIDES OF P3
ELE MENTS

Sl, * Si+2cl, - Sicly

MqCl AICl5 (ankyd) fl
o white fumes (P00 . a!f,ow fhf;-e = mi‘:\a\‘“ Nact N AI,.CI: U-JAJ; Sicly Pelg Sycly
A& AL+ 30, 2 28,0, S S+0, - So, o | o white sol P y— ?,’+|ocl,-* YPelg o Shcture
(K aly) Py ¢ bel, - 4PCly> 0T
Mj . 3¢lt‘l.w g “whfk }t-wc :Pw Vihon otded
* ; | . ile hea o
L hr do ot o v / 2L+ 3¢l = AlCle 2: a :“s ] b Ha0-
B + 2 025+ Cl, N
OXIDES OF P3 ELEMENTS | AL : S - I
2
{Elemeat Bondin Prsa[Bore Nebre MP L> ag (s), sluminiom chlvida exish as b *
9 shong \ase high
Na - Neso ¢ gient T3> () ] Alcly & ALCl, (dep- on hyd. shete) Osidskion
ank k b high L e lfo-20°C ( presswe dependent), +| +4 45+
MJ ionic w(‘:m 5y IO [ ::H;I. m::ﬂ J::AEP.L‘:;,... chivide *
AR M;Z’Ii:&:« amphetedc very high | i wnvacks e Al Cle- .
i i (pH=?) (2012°C) | Ls as TT, theoe dlimas bresk P
Si rtecalor v vealy scidic  very bigh Aty A
) (m3°¢)
3 R0, (¥3D s-mf'ﬁ M[ cidi |
- P0, (+5) o lecular :]--‘A “ lowd
S - So, () si:[’I4 ski:;?'?-)i. (3Z°’C D \ REA'CTION OF CHLORIDES
> S0, (+6) molecals (r'?'- b o
€Q a9 -#°9) ( WITH WATER
s ch,0, (+7) OXTDES WITH | @ NaCl + a9 > Net + T
REACTIoONS OF OX ~ ) N
D) [Mq(H,0), 1> [MqCH, 00 0H]" + HT
WATER l @ [MyC0) T [My,0)504]

1

(

used Jo reliwe
Juhi:. pain
(nead- HELD

- A0, o ot react ]
waler. .
However, i iS anphe fode:
¢4 ALOy + 3H,S0, = Al (s0,), + 3H,0

. N“LO + H0 > 2NaOH
. MJO + H0 > MJU’HL

- - =

j

)

(3) Al 04 + LNAOH +3H,0 > 2NaBI (OH)y

+ S0, dow Aot reac
Bt it reach w| hots o

2 S0, + 2NOH NS0y ¥ Ha0.

. Soz + H0 > Hzgoz
* 50, + H0 HyS04
- 50, + 2Na0H » Nayfoy +Ha0
* S0y + 2Nat{ > Na, S0y Hy0

MaCLD_ +a o MJ""‘*‘ 2¢1”

) 3t
| @ ALl +12H,0 - 20, ]+ scl”

[ A1(#,0), T = [mewo),on) ™ + Ht
RlCl; = [AI(0), 1% 3cl”

'@ Sicly+ 24,05 Si0,+ bHcL g

| @ PClg + 4H0 > HSP%" 5HC"ca>



Chapter 10:

— alkaline earth medals

—  outesshell mh ‘f ns®
renche mekels w e

- W ﬁvoﬁ\él‘j.

ProPERTIES
METALLIC RADIVS

keacmim (AL

Group 2

LLTy To REDVCE)

L by of He deb Lo nueled w1, VA g
in +he giaat metallic lathee WI'\J? o desp e
{Nb‘\\ic rud (s A, l te w * 1 ghielding (Fom innee €7
wha? = valme & oy @ nest o 1 ahmic redis -
F 7 i g o AW Se- skt /2 Ba— ofrlegeen
VC\A /‘w.. Ja nuclos e So Doosier fo jonie-
DENSITY
Kgup 2 rubls we donsr METAL OXIDE + ACIDS METAL + HaO
scal o iy Ny : +
gop! ekl (el Gt KD DHQ: X0yt 2HA Xy ribly & e cens Aty B Mol
" 6 ®HzS°1" X0 o ﬂ,,SOqL.I‘-) XS04, /.v-» Hyo, Agrwuna on i W
+ K ;
ETALS 2 @) HNOy: Xy + 2HN0; = XY, + M0, i) ot 15°C * Mg(’ + 2rh0,, = Mq(oH), +H,
oW 5 effurvesus 4 ° W

:9" ALL G2 mehls burn 10 O

colovrlaes Jas

to yeld y_’“ﬂ‘—'é— mete! METAL OXIDE + H,0
monoxides- »* oxi rendk W) Hap B J . .
X5 P 2X0¢ 4y '3?:..\ CS A:x?:\‘:s.- ! i) at FC: Mgyt a0 Mg0e * Hagy
s J ‘ Ly exam expl: M s 4 osad
0+ Ho = H xpl OH), s decsmf
METAL + ACIDS xo 4 Hhe = XCow, Y
: LVRILITIES 0 arp I . .
Heg : X r2HCL 22 XCQ(:”\-I-,‘a) SS‘IME);(I‘JESS F R Ca rencls ot ronily Wit ol s
¥ H1So,’= Xm+ H,50, —XSOy + H, cagolus » N
“p Coy)s) 1) MSCOH)z — water ,A.,L.Nj t.
calOH )2 e L_> Ca oll'ssv"’“
e Covy So\u\;b__ Ly so pH bt Ly Clou white _;.,sru\sion
Be S04 Ba(0M), wa’- > fon” Ca Loy
MqsO4 P"’"‘"' L eﬁu‘,gjunu 4 o colourless g0s
Ca$
SrSg:
B 504 goLVRILITLIES ©OF Q2
METAL OKIDES o 0 0t s S0,
_ Sliawtly soluble in 20 oxide) ) s
Mao (?Hg:]_) wh Z . m H]] l wp 2 krfnxble_g ‘k Sv\Mlﬁ\;HM Aeerane L e 7" f
Ca0 . " ] H.0 solull'{j ?’ Ff_ | w
sissolve n Hho o g e 0y — golvh
SrO o alkaline solution r, Liepp ) bl
B“O (PH= IO“'B) o hence move OH I'OV\ISCS ::;’:Y’ ins,(v‘."‘
Mg (0H) * 884
g CaloH), s L:\-w-wo L BasDy
G Corll, el MPPLICATIONS OF G2 | & wolde
Sy CaHY L &'J Solulle in Hyo0. METALS
For exam, Seq it is
Ba (0H), MJ
of * Cacty
TrermaL DEcomposTTION
(%R N'};’ % wa"
L
Kot g, ot W g s
# Lrown Fnis»novs Laj obsaced Cﬂlvidd-('(nt) ™ camant
e
L L A  Calow), — W4T "TW‘:
l_’:%\/t-su/xu_ observed (‘M{w;' dreat ac dic S0 $°
Hraem. sheb 4 oy £ Jewr He T
= MJa{3
can be dewomp. . .
Caly ; g,’ww Flame 1D L He g coben  size 4
Srbbs 7’) . l ¢ f
Bacs § cannet: W J polevisabim /
3 3) so anion svffpr f

Aistordion



Chapter

| I: Group |7

Prysicar PropPerTIES

AiysIcAL STATES

BoND ENTHALPTES

@ ({r: cplou:less Jas IN HALOQEN ; —
B;: -188 f’c Bond enthalpies *A&Oﬂms J;om Cl:_"'b IZ % w‘\\J AOQS Fz V\O"' h['ow ‘{'he
MP: -220 i 300
bond enalpy WL\ 7 ’l"‘ A?
rtp: qreen 9as R J n
@ BF”: —83§°(_ J e - otows et lerger dowan —> abwic nd. ‘j F is bo
MP: =101°C the grouf I\ small.
rfr: red- brown li1viJ. 100 I = so :C‘:_“: l H\] ¢ —> each abm has 3 lone pairs .
P ur - s effestive OY”aP - as the bond is short +he L
. Lo o3 epr) 111 outer st orbikels ¥ e o o couse, @
MP: -3°¢ ST > so A | s'tjy\ipcaw} amount °{ Nf“mo'"
@rfrn purple-black solid Mp/BP / VOLATILITIES ) L fuis repulsion 18 SPOR enovgh
(violet as vopour) 6F HALOGENS * fo Mfwa the otpmckion k@
mmm-_m..m..m..c._,,,.,.mt » ‘k Aowin the a roup mlm He bond F“;,. W e auncles -
* ohen dissolved in chohexme =, 7 Wl‘d? = ne) 1 adomic ¥
Corganic solvent): ‘]\L - shudl')\ 7 vaw F T
. (;|z is Vgn I"’kﬂ’“’" e AR - 1\17 "1 Jo ovecome
o sz is Oﬂd\ﬁ( ‘ BA Lw mp';wles'
. IL s rwrll Hﬂn
CHEMTIcAL PROPERTIES
RELATIVE REACTIVITY AsS TaeRmAL STA gILITY OF
OxIDISING AGENTS i Py DROGE W HALIDES
ean ideat v 1R
# F>Cl? Br, 7 . 7 \:e obsensing = the Jxr;rw‘n Hhermol sbh“:] decreases dewin the
4 . ‘J rouv wh 7 9 ionic. rad L
- “’"‘Sf“‘s h.‘."" reochions: J P — 1 bond l“y-h
in c.(td‘\'mdbh"“j' a, gr, I, ®2H]’_—9 I+ Hz - | ovarlep 1 outer k!l
Wy e g + NaCl 2 20] f spe AL worc Wl
— a{.omig nal.os T down a F o - - - release f-‘-’f—l—e {“_"E_SJ & 30 - .J, Lend Wa\j
- . LIRA WP rudes + Na@e o Nell _ ® if o Wt \ass_":; iritcz;z'
outer e~ NaT * . uwmfnslhon im ietely
= shielding effect T down e gep et = :“I‘: "N:I‘; - @ 248 2 B t Ha
- despite ~ TNC
REACTIoNs WITH o
a and 5 desc (® HF & HCL do not decompese
et- h - 24F, P( ve reaction vp i (500°C.
F explos! .
ot P ” ™ S0 Reaction OF HALIDE IS
. WITH CoNC. 2 Oy why?
explosive reae hon
HI‘J’ ' Cl‘ty-’luata) in sanlipnt o CIT Nel\Z H,S04 =2 Hel+ NaH SOy o —> cont H 504 ¥ net o s‘:’l’]
Mol T T edad crmoa oxidisiy “0%Y
— white ﬁ"“u’ g Pﬁ °¥‘:a‘,£ o into ("1.
b cedociny

Shorg 13

or Q17 o nof

Hl +B ly opon
) ¥ Bra, —2HEr reacts sbvwy °f
J @ (9 heaking R
Aam* bo redva H,SO0%
Hy +I, =22 ibw - HBe + NaRSO Why?
HI ms N ulidhum - S0 — - Yesy 7 .
@ 2 ‘3)( e ;:'f"‘ ““;1"3‘ Br Nagr“;* 2% LY 2 . s o 205 e shang o " redosing
ZngCS)‘l' HQSQ\f(‘)-Q gl‘;(a)* ’-¢3, B" [4)] g 4 ,g,,a_ LSO.*

Test For HaLIDE IONS
reacHon between scidified

( 28¢" = Bry* 1e7)

— reddish brwn of Bcy prodv
( HaSoy +2nT 422> SO, + 2Han))

silver nihate an “““i B
i .
o Aam nd$ Unel.ls &« PP I NoL ., + P‘;Sw(l)—a HI.W* NaHSO4 .o ""‘37
' g : = I7 e shong ea redvei
¢ haoass | 2P T0gy * Wiy > T ol redveing
o\-af.r: _ () oy 1(3)‘* 301‘3)* 2"'7,0") QJ,M": b veda H, soy.
@ A ) &x‘;;:e- . I(ﬁ)" sto"(l)_’ 311(3) + Su)-\» E}HIOL‘) d if\sﬁ", i¢ can redve it in +h nee
Br — creom PP S
i n NH 3.
J — only soluble i o—cm{'m‘\d A 3 xHIQ)"’ "leOwa)—’ 41, i H,s +YH0 . H,s04-> S0, (46t
( mrt 2N T [ageney), 37 B¢ ) 9 p W
N * So, » S (4.\(_:0)
O] ASI — pale ne\low et sans (o 5
_insolable in NTR . - o
conc any residve of ha? = wealse o
b& Unn-hm'ml‘h”( hU I3) Hhon H1,50+

maovdlzss 4



REACTION OF Cl, W[ NaOH
2
+* Cl, reack diffaently  w] MS”D
depaading  on the  demp-

L)
o with cold NaOH 15°C
o whea Cly
Cly |+ 2NaOH — NaCl + NoCl1O + H,0 reacls with
° - ! alkalis,
rders o
° H '\ N 0 — o “’h v D )
e Hup e Ji?gntr‘-‘wahm,

@* ENebH — SNaCl + NaclOg + 372
+5

Np ITS

—> more via"""s redox reackon
USES OF HALOGENS A
BroMINE
o O /icu“"“"'"( cremieals

CHLORINE (AND ITS
COMPOUNDS )
. ,f'lame’rd'wh % pf"‘- Q-&l"'\a”i

1) Chlocinakon of H,0
(2> €, Wp* He0, ™ Ml * HC'O(«,: —> bromine g% densar T::L:nr bw
o !
- chlovic () acid, HUO, Jzumfoﬂg —5 sb i¥ can ack o
slowly in wak, to release reackve fre b aic
; bacte.
oxdam E‘l’."“ Prot con il a
in  woter ; FLVORINF/
Het + L0
2) Bleach o . exisks as The po(dmu- a;
poly (tehaflumethene) , i teflon
—> commonly vsed s a non -
shce oowh’vu on pans-
Why? —5 c-F bead 4 I8
- So ™~ HMMA‘ shLi‘n“(’\-{.
3) Amhiseptes b Aisinfackands
4) Chlovinoted C wmruvndh
oslicd (PVC)

e-a. solvents S pl

gf’_, F,_ & C'l').

-5 anesthelics with the chemics)
name
2-bromo- 2 ~chlow - 1,1, -—H;’u—-cM
Chaloﬂ\ﬂnt)
E :cl:

- \ ‘ X
? —C—C —8r:
{ \ .
: F. H
‘«)LAJ’. - &VQ'GU lm'al\ ‘?a»‘? y
3 C-F Londs, iris inart
> sofe in (29> environwen?
in BoJa.



Chapter | 2:

Nitrogen &

NITROGEN

Exisys as:
*WLJ is N:l Umead"l"(-? | L————_f:"s ‘ﬁ NOZ '\_c*_v_n;‘y_ﬂ
ant
. diatomic molecule with cokions aeuirel molecule - 7
- “'Sh_ as ¢ S hich has high bond (ot in o ©® NH, ® No, Lishining provides He Ea
a 4_"_'{_'5_"_""_“ w J cakion ) .. _ polor - 3"‘ n f
+ D ® No, Jhe “reachon bw N +o
ey (O NHy L IRl S Oy > 2N0,
- hence T4 needad bo break . [ ,‘2?' N b0y L
- N, does not react with 0, under ® NO . ® No wil frther oxidise 2. 40
O‘I'W\OSrhGW.C aﬂdiﬁoﬂs- '-,;’=a: :_‘l;l:”k“ 388 iy\l‘ N°1 o }_c°)—)2N°z P
WHJ? = Thond b in Nf-” *m“’.ﬁglfhﬁ ® NO, dissolves in wodar
- TE, in reacto me["‘ﬂ“ fo form HNoO;. 2N0, 4 M0 +%_0,_ = 2HNo,
S ondot. reachon vrpece” ¢ ‘bk ) @ W e o
. NO, i also crealed via
# However, in cor engines, Nod o, d ©‘N°" - Mmoan - made  Sourcad.
react b NO- Nse R
form ‘ 0? beat (D Nibe oxides o fmﬂ.} ‘Fom
—> 4he M Tk p in o eging @ NHy (kad"i"e) Lushon in cor enpyin®
piovides envugn 4 o breals He bunly e “I:r - @)
193 f”\dm EA f.' e m¢¢h0ﬂ~ H‘N_'\i“h‘“ _"":a‘:;‘ wm{JAI ung o shh“" %
H o

FORMATION OF ACID RAIN
* No, is @ Po"uhi\'l’ it
c:h‘a&‘ the. form jon % 803
fow S0,
sozca,4 N°?-c3>“’ 503%,"""(3)

No+ %
o Loch-a No, ¢

as

= S0, formed will Hea reack W/ Hyo b
form HaS0, , leadieg to add i

S°3(3>+ H-Locﬁ)-a? st%%)
Why is acd " bad ?
- -
1) - leaches aunhienks fwm the soil
- so rywmk heatthy a—owﬂ.
of plask

2) - increases conc { heavy
mehal ions in  Woler courses

3) - atacks leai caubicles (wﬂg ),an.,)
—= leads fo 1 wobe loss and
me,,-uul;ln b plant  diseases
"’) - ‘l' PH ‘1 vlw"tr
- So Mlvah'r. o'awk

5) - cervosion o}' LuiUin"g
Cesp: these mode owd tf

ENVIRoNMENTAL PROB
CAuSed By N ComPOY
@3‘?— 'NO.; con be

e il , Lb

LEMS
NDS

1) alqae blooms M'Mw
feads T

(iaht
N :\‘:‘:: o ‘vahf- orqenisms ,
0 HM
EM&"? sgpaisne e

heace  MAasS denth

“ Jo low oncadmition of O

or leached ovt ‘ff

- Hee, -l"uJ con umhr',- c__g._l_-_wph' ion :

Sulfur

NITROGEN DIOXIDE

- (03"

@ Pwdvad in f°""

fwnam .

NHy Y. NHy" CoMPOUNDS
'R NH3 is

man!

foed via e Haber poo®

$& NH3  uses:

. i e o Juekion
— 2NH () invelved in "
Ny + 3"'2 < N 3. . . 0{ f\il‘WJ!—"WS P,hl:uls .
= NHg is a weak alkali in (aq): Fhoovah Ceactions with acids-
NH, + Hy0 = NH“'* 4 04 3 NHY, SOy
3 2 ZNHS* H,804 2 (NHyH
P acaf‘,’ﬂf‘ 3~H.s + H3P°t(") (NH‘I)Z Po‘f
. dpnbife tot of
-« NH\|+ umrwnls con e“‘b be "(thd 7—) wvelved in e MMMJ:"‘
,o'j Mul‘iv i+ with a Shondw alkali (ieNesH). HNOy ) fof‘
O‘OSE,NAHM R OAPP’VESMCL NHS, - HNDS is u‘d hl
which Tums A“"f red  libmos © moke Ny Noy ferklnea
rafu blwe. @ QXPhsl‘st . ’
¥ + idic ® ‘MWOMH' peivb, PR
o_\\_| NH;{ wMPuunJJ ove 55‘=_' v\a% and '\3\0"
+* W: 3) c\ea.v\iv\s 'AaMt
) N sovree in P’ tlgaes L}) refﬁaw{'
2) explosive . 5) explosives
Wy dont e add GO, b r\r\
with  NHy* Joilises € form oF ‘) '\Uo
= los of Ny ™ fre
N
3 () Cat, + 200

INHgCL + Calod), = 2NH;+

Time

Y

5. Death of the ecosystem:
‘oxygen levels reach a point
where no lfe is possible.
Fish and other organisms die.

caus
‘aquatic plant growth of
algae, duckweed and other plants. 4. Decomposition further
oxygen:
dead plants are broken down by
bacteria decomposers), using up
‘even more oxygen in the water



SuL
iy USES of H,S04

+ ferhlisers - dyes o botleviey
so ehgts et '
2 . cleaning mekls
. f”"" A Se, is umsihn&hw . f,a;nhw »F'LVQS J
environwental rol'“ - . . chemicsl
9 sources: How can we redwe ik ‘ Pgm‘g e
1) combushion f fosil fuels pollubing effects? « plashes
2) extrackion of mefols from 1) pdd CeCOy to boring coal
Sulfide ores b newhelse SO,
3) volcano uuf"'”‘s’ 2—) use J\LSU\‘F\AV;SO‘HBV\ Plan“s +
reduce SO0, emissions from
‘fwvmu. dnimvx.eﬂ(-
k ND or
Ormidas 4 N

Tre HAKMfUL CFFECTS OF .. 3 mi f"“‘"‘“““ fat = !»-M’C: " KN, epis s @ pop
Venzcle ExHAvSTS ptogl e VUL L R

& caRgoN  MoNOXIDE I N

f)"“b fvmd #“W‘G\-

- 4 w  incompled Lustion Wha? 2 tem
ﬁ;“he\(:' mpete & 0 wﬁg&i MLV.S{’“ n.
e o €2 s e 7 CATALYTIC CONVERTERS
akly °f hahar offinhy 5 used do vemove the 3 man roHvJMK
s ”‘“"“0""‘" hes b = Contains’?
b o wmped 02 ® Pt, pd [2c04 00> 20,
® SULFuR DIOXmE 16""'3* (“%) 0, XD % LH,0
—> cauvses ocid rain
S s ey @ 2h = 200+ 2o Hor ¥ o
doe b " Lvm'l"J samsahiont  in *U‘“’B‘&""C onverfey o not Pa,fu}/
ad e howevaer

+he nese %r. ‘Hwoa“ ,
obshuction fre grviay.
R NITROGEN DIoXIDE
= {9""‘“’ fnm the reachon bw N). &
0, wnik Q"Z)M

- cwh\Jsb.s He fo'ma+i°" j acid

nmin

Man nshivests o exhawst famey

2 cavs®s breathing problems:

£ OnNBURNT HY PROCARBONS

mm’mj

-‘)Ololwl i
- wel ﬂlkdt‘tion n ‘H"- amt Hg
Lal direct irradianel ot Hv_
EOJH'S Su%cq_ \
L e e el T
in aodm, cosed LJ Po[lu}ign /o\vs+/
elosi of hack i SPace \) L b 2/ 1 dacressi
cke i .
s o te 3 |y

- rlm-l’oclrem',ml smrj

- Sm fndua,_,( o UV Lencls

Wl ,\wan oxidag it fe a{w‘ﬁrl“t



Chapter |3:
Intro to Organic Chemistry

UTZILISING STRUCTVRAL

I i b0
PRMULAS 2) prparcl  -CogE DISPLAYED FORMULAE
= ::::J ho: cach corbon obm = C"'}CHLCH"OH =5 Shows both Fhe relotive f’l“:'iz
—_ noav ber of bonds
in th A 4) propan-2-ol F Lt u of abms % fhe num
¥ 5R [ between +em. .
# g i HooHH * bondss S
show ¢=C ber =) CH; CH(OH) cHy ALL
—fbv__ /grmu}ﬂ- e
exomples . §) but-2-ere  —Coc-t -
O vy by STEREOCHEMIcAL FORMULAE
H- ?-c;-—c‘-H Gops inbs +he = H,C = C(CHy) CH, < shows He M df o molewbe
HoWH formula. 0 e oom as well o0 fe # of oP T
2 CHy () CHLCHy) CHER 6) efhanslc od i oo ek gt & Fhre bonds-
Hon . ‘ | n
. dioic_ocd ' H_p—Cc-c-c-0-H H & owe
¥ H-C=CoM Fonl f"‘ c=c’ ?) rwr“e-l:v:im Cavborylic ’ \E\ 23 CI, 3
) Jowerds
=) H,'C’('Hl- L \2’& hove o aed C/ """C ‘
Show: 2 HOOCCH, cooH c o
) OK o
-1,2 - diol Vo
8) prapon = ey
v
W H K
= CH, (oM) cH(oH) cH,
SKELETAL foRMULAE HOAOLOGOUS FUNCTIONAL
5 o Simplified reprageatation  on scgenic S Grovf
EKIES 0’("”/ 6‘{”\'9 in
shruete = an T
la —— — elemenk e sawe an oraomic molecule thot
= ke &kfl“aﬂ»d J.}rm'ﬁﬁ homologqovs  sewed di:r‘“J’ oo o @ fedstt o
e
BUT! ALL C atms % C-H bonds  ONLY 1) same funchimal grovp: M:‘;M, o Pomlegd
it ) sime gk frmae =i
3) each cnsecutive member diffars
ethandic acid ~<’ by cH, / choin | 2agth ncremants
OH . .
Cach "IMQ,
O bdwe: A, ®3-mtvs perttousic acid W) grdusl padichl A in their physicel prpeti®

as He chain \Mafk 4

@ 2,3-d; : H
dimedlyl bexane or 5) simies [ bke chomical prpertios
o

W @I,l - dichlwg propone HS FG
® pentan- 2ol <l - . .

oH allore — ——> (-C

o alkere — 5 (ezc”
@ q.‘HAJ' e,f"\am}e k“'"?""“lm > ["""‘“:] / s"“""’.”/ *"‘.'M] k“‘ﬂ“‘m

o aleokal s primey [ Seomiony [ tortioy alioleel
)l\ Carbowyhe b Nic acid
o™ aldehyole )
I ke
etone. ——_, ketwe

"oRDER” oF A MOLECULE

'3
. H/R |
#fﬂm&a‘. / l # -"u{'f &rJ PR-C =X
H—C—X R
|
H
R R : allyl chains
‘szml-]z " C' X (q-ls, CH,(H; ek)
& Xt functimal g-vp

C-6r, -coord k)



‘FAncﬁono\ Juour

O elkares

2)  alkeres

3)  eyelic
L\Uinaukms

) ["“‘°3M°ollcan%

5) alcohels

) corboxu lic
acd

3 ) QS"' S

©
g

/( )
No -

1) ’Cﬂ.‘{o ney

chavctesstic
cnhaing (-C

contains C=C

Cowbon chain l',;,,s 4o
ikelf f fom a ing

tontains c-X
( X= )’\ul?g\)

conhing  —OH
C swhfix = - anol)

tontains -COOH
Csuffx= -oic acid)

rmed reschon bw

alwho) % awl.axalzc acid.

0
conbuing (H/“._ ‘(‘- -H)

( Suffx - —al)

6
n
b :
contming /TR
Cooffins —ore)

shope ) bend 3
tehobadrot ) 1095

W r‘av\w /lu.

tehahedrol [10q.5°

Jetahedml / tog.s*

fetrohedrl /1045

‘l’“zmml ‘)lu\w /12
(at é-o-a )

}ﬁawwl ‘)]Mw /]qA'

(=t ,@(" )

'h’:‘amw( f“"‘""/l’h'

l—v?,ml ())W/w.

additional ;,\f'

all cwallansy ove
/\ovl~f)lana4' (axm‘ot

%bfwf‘m )

cntoins :
F — ‘F(uow—
cL = thlore —
B —> bwmo —

1 —> fede —

1\ Gr "’L\&'\ O'H»GA' o?om‘c CCMTDVMJ"

* not nue,ssa-\il:) seme R

o fst wember is  propancne

. f;r (:en)mwm and vps 3,'“ [
‘FD SAd;Cﬂ{C M f"e “~0M‘ .



NAMING CoMPOUNDS

2 -chlow nra.nal

prefix T suffix

stem
X

STEM }
9 # of otowms in [LONGEST - “3)”‘"’"‘*“"" 1 9 proves
carborn  chan. e w"‘fkul
] —  meth - » —ol = ﬂlMalL
2 not M’“ssa"l —e.  — lefore
—  eth-— +he most N Aloeke)
3 P”f- (LN o - . A
¥ = bt - vsibla® or¢ - Coicash = by ™
5 — —_
c ! PREFIX
eR ——
H ) - npon - 0% condavin . which
; on ¢ chain.
STEM SUFFIX shsbhty ¥l H  alwg
> *DP" "J C-C bomds thet e, — wetagl-
ocar in The umfomi- cH ey — ewa\_
—an —> (-C bonds only cry crlyery - P”Pal—
en L E7C G - chino
- dien 2 C+cC R,y oo
- hien o 3 (=EC -0H - »\OAW‘A
RuLEsS!
@ @ # Tm bo Pﬂfﬂs
@ Pos. :g’ rmtfx duted 4 '.:‘:
a dash is uged
word - /
Le wﬂtlnl W
@ Uke pefrre &
ove Z:: and o2 in(dj..f J
du-' - or fehva- fo Show L
subchihutions -

SUFFIX

D4 Ooitiyg in poent chain rombosny:

Pn-f;x —> slem-Suffix — S

@

Cnovp .

X

@ cer bXD”‘c %
oeid

~bic acid
etter —oate
alh“adb - al
leedore _ or
aliohe ! ol
alkeme e
) alkane —one

@

y3

@)
Pre fix

—

—

ﬁrmal. -
0%0 —

h‘)va -

p—



TSOMERISM =2 mslecidsr Joenedde

- A.-" SMW\ &Iw\u(-

Shackual cheveo
”“H':o{ cin\m af‘h'z( > cis—hons-
CHAIN

L isomes diffar in Peie
c Sll-lh“’on.

‘@ A~ A

POSTTION

Ly difprent posifions 9 FG

Ly same C shelefon, same

h""“"l"r‘ sy, gamt Fls-
9 Ao /("
FuncTToNAL GROUP
Ly icomers have & + Fbe

L ‘“}'{V"'f chemical & rlvrsiol rwff'fm-

eq o 5
A P
C"‘"‘"‘J-“) Chetfore)
OPTICAL

-  exist o4 2 non’surwinrosol&

lmnzﬁ-o
—> occurs when dhet s
antre in & nwlecale .

—» cheraelssivlice ‘{f chivel
0 0?"“-“"] acfive

J‘) J"‘sf"“r‘ o Pa.lr non -

o ck’uw’

A\

t«fu‘.mrosalb opfics i&om/
orontiontvy -

- n chiwl = 2" ophes)

Guhes (S ohavy

- or'“CPJ isonen heva [H R fl-rlcu Q

chemicst rw,u&‘u .

as hos 18P $homn

huns-
> csis r,\w, buns 150F havs hea TMP than oS-
; 5 cs hee "Ush Dy hove
. hoS m. dip-dip © ) “pe,
-azs vau )r‘;m\! m‘JV‘W shointes chape
— .. betfer Y“‘l‘"ﬁ /uw-fu«)
— = she ImF.

CEOMETRICAL (czs - TRANS)
l% anses  dve +o reghvicted wofahon

9’ ax bonds

m prane
Pﬁ r ¥e¢t)\ C ahm
on st and J
LS e 2 bon
('L? - - POV 4 be bquA
4o 2 o W)
EGs -
B .
('5%!) \C =c s c'\ p 8r
s N c=C
(4} H / N
Br H
gi WS
F
¢ & @ ¢l F a“f" 9 Fas:
N 7 N <l
C=c c=c” onolyge p ¥ -
/ N L o o
F I / N 5 identih, M
§ @ @ Ldi.t‘] ol RHS-
Yavd i

42 Raamic mixhae:
wwtavy = am-(-sg

Sowes

= mixhve Hat
ench or'ﬂcal

;:\_o:.{'ive.

-2 or-('ica“'a



TYPES OF ORLANIC REACTHS.

HoMo vs HETEROLYT2¢ FISSION

J
both ahms at
Cech end of e dond
leave w/ le~ Pn
A pair thed ﬁMJ
He bond

(\

el

x
~%

%

€

NUCLEOPHILE v
4
dlonator 7 s fa.;r

7

Ly ¥ wot all m-zhfl'i‘tsi

M-w.bc

’ )

e} OH, CN, NWH;

L2
+ 2CL%

_) N C‘i .

N

uneven breoli
UJ 'S “wm;a'
bond.
H
e
H=-C-8y —
(

H

»x

ELECTROPHILE

M/ r
kpaiv;}‘a:: 7

-, H\(
'u-—C*+‘ B~
\ ] |

H

N\ _~

L S'hov-)‘) athachd o
alleres & lanzerey-

e} No_l*, cl,, B

i";l .

@ Wwhey?
l:n““‘a‘ wve e A»mﬁr:]
s+c~|.‘“*;]- grops ( +w inJ«gﬁﬁ‘ 0
2) ¢ #a' alkgd oS
athaded, | Bp

3T s&ala.lai“a



Chapter 14: =" ™

Alkanes

TRENDS IN PHYSLeAL ProPerTzes
) BP in aliphatic ollwes t, Bl
G o#of vaw F 1
L oas # f e 7
2) Nen-polor
Ly soluble in men-poler hants (e CCly)
L incoluble in f»lw sohends (.:] o)

ALKANE REACTIONS
COMBUSTION

0, supply o reaction

e x cass Calania *(3‘%:\)03_—5 nCo, + (n+OH,0
j+d

|
v 1+ CaHyper * "';,J) 0, = aC + () R, 0

‘& "ecaff U’"S‘l‘imm 34’ co:
’) jlnbal dimming
2) ))lu-l-o.—ltmicn\ smoq,

Free- RADICAL SussTH

ZQ'- Alkares umlu?a subt+?  reactions
w/ h.l.ams-

e} CHy + Cl, =2 cHC) HCL CD ot

S (0

Two [,m b, e J«md ‘H\w«ah
M‘M "'omo\n-\"«- fission-
®Iﬂ‘*i°*"°"" CH 3 — 2CH3*
Homo\s(;\;c ﬁssion Af cl-cl bond 33
fom v fght qeamtes 2 Fen ® Fopegtr
licals- cl, = 2C\ N Yo J;a I
H Pﬂl aveHer ‘.,_T P
@ ow’"ﬁd‘ion: w“? e by
fee rodicals SuLsecfumHj obduck
4 HC molecules, |Qaplin3 4o
¢ chain reachion.

W) Rodice! Aw-f‘- a fe adid breales -f:'
nto on alkeve snd &
free adicsl-

= He
@ Termination ° CHon,. — o, =t
Mo chsin reachon ends when o
odiols tombine fo  foem & A @ Tw;,‘mm
H- iy . -
' + - vy D) Rocombinafion :  hwo mabicals Gombire

CHye « ClI- eryCl

i) D;srwrov\ﬁimkw\:

CRACKING

CHEMIAL  ProPeRTIES
- a,ﬂM‘ { Y

q'\&vf (1%

L e FM‘S in which lc«}v., s
n
useful HC o~ ¢ broken 0¥
into Smaller, more wsefel A

e Cuo“;q” Cs\—\,‘«» CgHye
zdiese)) cjwli-c)

g Pcs H

() themal — B, TP

2) uu]-uc — MA, suibe callyst
(g'oll k'tola Ft'
zaolite, pvmich
rumic)

i m‘h&\‘\'\s m:

» 1) N
eq  CHyx Cyd. 2 eriyCH, CHy

Abm ‘fé "’l“ °H“a

-rn.w»!a o
a(w .

e radico) *"“{" « ¥

o alkoe & ore

LoWRCES OF AL\(ANEQ
3O° allaves can be hoovested P

w0
Ly a umrlc:r mixhe ? HC:
alkores, l.‘l)doalkm LA

oo matic wmrovuu.
hwo et hod S * ol Stilation

1 (p‘\j;’\mn {"‘*.

2) Cchamicnt) “‘"‘-"‘;"}

. o.PPthM'»’ &
v W dumand (7
V ?a\{‘ol;ne froc-

1) wobwa \br'-e\.(s ugP alkas |
w)ﬁ()\ ove M‘HVQ'



Chapter 15: Alkenes

a(irhch alkenes

~Gafi CoH,, Knbte:
= Gnbing  C=C Sine aliphakic & do olleveg
do not thoe a minon
- Su{ﬁx ¢  —ene GF.
bel in ol 4
cscloalkmes h ong in oliffsent

howloanua s2ies |

-a 43!)4 ? albwe HC

which conkiins o closee rir:j
o C

_ deey not Alsf’OJ oromabic
choracter.

PHYSICAL PROPERTIES
BP SOLVBILITY

=the BP of alkenes o€ v - nm—ro)ﬂf-
similor 4o e BP & their

r!sfedivg alkones ; however, s:h:;l :\ sl in
NAR- PO olor

P usually lowar. \ prla sohenyy

the. BP of alkenes o¢ 'j Solvan (23 o

Wha? = 2 feunc € Citon albwe)  CF N

ADDITION OF Hy0 ¢q)

CHEMICAL ACTIONS

:'9" Alkenes Md"ﬂ" elechwophilic 2ot addibior with seueel "U'"h'
ddibon rct?  where
= ¢=C vich in e ‘: ']‘T bond S bwlken

and conwerted

= athet elechophiles: comatt s
N

ADDITION OF Ha o
high femp , NI cabolyst ¥ or

X 'S P{-l
wndiHons b, Pt catyst vesr

i Ni is PW-PI"-“

reoqent despite needing 1T 0 foachior:
product wa? = Ni L$ & Tobwd. than PE
ax eqfs ) Cpeery + B S so MNi con be vsed
. 'Sm'
> owen if e NI P”
2) 0'\' H)._) O P Ni 'QM"“ {nl‘

conditions 33°AC' CMPa, HBPO., Cnh\\{sf
reaqeant

ProJud’
¢x'¢1£ CH=CH, + H,0 - Chzeri,on

= o JVWWF
Loaens (Bn)
ELECTROPHILIC APDITION OF HX (aq) ELECTROPHILIC ADDITION OF HA 2
. . B"z in orqanic selvest, 9 Ccly
conditions  voom +emf> 'j
¥ conditions
maou Pro&ud' haloau\oallwne
F"‘M’ 2  cH,=CH, + B, = Br CH,CH, Br
ex. eq23 D CHCH = CH, + HBr > CHyCH,CH, B Cainar) mechanism .
5" @e. :g":’:
Reaction mechanism of e(mr).;r,,cHzc““'C”g (major) ‘r'ﬁg; W 8 ) w o B p
d“ﬂior\ o dlkeus \ $ | + | 9 '
H—C=c—C—H H—-c-C—C—H W -C-c-C—H
CHBr + propene) T o1 o1 ot
[V " H H H H H H H H H
[ K H H H .
"_C?C—":—H = "—C'écl—e';.," ! ',“:‘ * Br, in Hy0, e bromine water
. e = ‘f";"c — H [ onditions
Hos H Ho H @r l‘—l P»JNJ'S' hoanemalkvc % afcohol
o S Cmaipr)
bl o woro specialised st for s\t
or or H-— ‘C-'C—C —H
- - J
|l" :4 ‘;' 8’( H 2| r oxidising aa;«dﬂ
H-C-C-C—
® '_’f E . OXIDATION WITH ACIDIFIED KMao, (29
\ Cminor) e Cold, Ailute KMn 0y *obe
o Bt e2 0 CH =0, & Hyo +[0]—> HoOGLOLOH K, Cry0y can't resct
:9‘: - oH as it 1 not sh“& w3
2) @ +[0) +H0 = O:

"l

is Q-meornrane more rﬂ’lo‘ﬁnr +han

1-bw 2
mbrnrﬂ"e OLSW#O’\
* Morkovni luv‘s Rule — whea HX is added
o oa coc, H wil arh b He C
abwm W/ the most H.
) e mst P 4
e Intermediate of 2-b hos ¢ Secon u? ¢
corbocalon, bt - has o PMMb\} case | \C B
ca.rbo cakion. )
Sewon s more shbl Fhon prre)
because rhe tVe inductive effect cote 3 H\C
of alkal 3rwf5~ N
R,
cose 3 \C -
/

oH oS aa oxidisi“‘j “ﬁUd"

* Hot, wonanhoted  KMnOq

IlQ': Undee hossh conditions,
c=c is bwlaa l-g'r‘_‘-_"-‘:l

o\\
c
y
[s]

¢ c’-l’i‘:‘t%)

—_—

Ho
\
C=0 — cC=0

Ry



other +o  Jorm f"‘\j’““"

involves the

_ Addition ro( meris ation

breaki T bonds, ond :uk«)ﬂ"’h

+he linlﬁnj of monomers.
as

PolJmu a Irmj choun molecule made vp
a,[ MMJ ,-!_Fea{— units
molecule Jhed

monomer a small reactive
‘°"J chain

links -}oagﬁw jo form

molecules

Qr“* a Small vnit f“m he ro\ -

Ynit  chan thet con be balt UF vy
rzfuﬂhu\-

Disodv o ; 0
ooy of v el
0) Du’srasal

L Fo'n(ﬂ”(w§ exist os lbj} A

Ly so Th ove resistant o chamical
Ol+'+l:k

L & e nm-LiodeamJaaUC-

@Buminj of Plaskic Woaste

L releases oxic J“WS:
ej 52 (inumf,(,,fg combustion)
Ly for CN™ containing
M is released
L f.,r cL contpanin a r°bw 5.
HCl is mleasd
S nee i el stoble-

‘)o(JWS,

ADPITION POLYMERISATIO

ey N
:Q"UASA‘hMt‘l'd umfmndt can react with each conditions

elc nGHy — {%“ﬁ:
Examples of addition polymess
Oeve ( P"Z Cchlovoettue))

monomer H lymer
L r°J el
C —C
7/ \H |
H H H
n

@ Poly Cethere) = high vs low o‘usi-}a,
low - L\EDM#{ bronch

I
[a)
-Nn-x

hiJL\ - VtzJ litHe Lmnd-inj

n(ona HC chaing chains
- Mmp & shength _ 3 mP & strength
(M vaw. THSA) ¢ W Vdv, SA)
-™M o(U\sH-j - L densiky

Ly ng ke fele Uf
IMD'-("” spac

Ly apd is dongods f
.'r\ag_;}d. LZ Mowre

hfc .

monomer H ¢H.
v 3 |:°'er "oy
/C:C €-¢
W H by
Cha.mc‘l’miﬁﬁs uses
1) meshes for
medical
uses



Chapter

iQ'E Haloggmoalkanes o+ "“"’T" devvalives of

1.

| 6: Halogenoalkenes

Physicol  propect®®

alkanes-
i cHymer SRy CBeCHs & Tair BP T then alects b atloacts
(:,La_sgif.'wﬁ“‘ . wha? — presencs g} rdA F & «d F
P e e classi(:) o "°"‘l’°;"‘°" a:f‘e:}‘zg.) = allerts [ allesr®s w‘\a e
; " 0 souonthery, (2°) 7 ' .
mea an, == H} weake VOWF
) £
H/R —C =k R —C -l
)
g R
CHEMICAL RCTNS OF
HALOGENOALKANES ¥ Hoby refr
ot why?
XF Most rct2s of ol encalkanes . 7 J 4o be kept B
are nulur“il:f subsk s - does s “”ff’“ . 1) ollews 8 ¢ bt
— e & Vie  cobon-hdogge bond 8 e ge, o Tt
poler , as halogpe T R’sco/ c! 2) prevent evaporation of volokle
w/ . thee O o SC- g sraonic ompoveds
OH . e-"t-1 1) easwe P arr b helopr

NUCLEOPHILIC SUBSTN

reaqeat  NuOH or KOH ca) uL'L

CHaCH By + NaOH — CHyCH, OH MaBr

“'k"w‘é % N-M‘hn"s-
Mechanism o]C e subst?  w) oH"
st

conditions
Produd'
a1 substD
Raes of mucleophle =25 ppr obsseed- SWZ  H
onk relakive e CHaC, I ,
B we oo i T H,c- k5 s
o{ reachon 3 odet "‘} a et CHBCVLLQI 3 T ; I
Luhion- fvw\" cH H = H-C-06H + :Br”
‘ib 'Hl‘ $o! \.Jg rons &fﬂ‘d vﬁ\‘ 3 CH; l(’" :OH’ J‘
= oy halt cr{.‘CHIF Syl
PPt cHy cH
) _ 3 .p.-
¥« a similer reb? o nuc subst? aan be dore '_,36_(:9* /}f o heo é@ :8r ,';‘_‘3 o
by o hot _wates - \ VL P Me-c-on )
ot CHy :oH" o, O '
L g * : s 1]
v
C; C/HJCHLBr +H 0 CK}"“L‘“* HBr N ; $~| 3
Note : — Sbwer thon w] oH”
_ OH— move. Mve (\w}aﬁflﬁlt
then H0
ELIMINATION NUCLEOPHILTc SUBSTM w | e~ JoNS
reaqent  ethanslic NaOH or KOH reognt . - CKeN)
0 Cissolved in ethanol) r ethanolic (N7 (K
condifion condibong
:{ alkene }Mhd nitiles (€=N)
exeq? CH, CHRCH,CHy + OH eH= - : -
1 s s+ OH > CHyCH=CH O, 4+ Br e"?ﬂ CHyCH B + cN” — CHycH KN + Be”
mechanism =
NWCLEOPHILIc SuSTN wy/ NH; —
I’baw“l' ethanolic NHy H
" lge _$ H H - H
cordfion Me-c 8 | N7 '
rn)mcf amines (—N\‘H) H\ Br - C - caN - HBC- C-csN
n I
c.xul, C)'l:‘,(.'l'l2 Br + NH?_) Cf'bCHNH.‘_Coou.f HeQ Cs N CH3 (:
echanism: D -
= M :,m A2 ‘ uses aucle sulsh? w/ N ions* +:iBr
] - H 4 “r,
vt 8 H ; 'Q— This rwms ean Lo ued H ryn-lhsm
H N ounds w/ ore mere C ohm.

H -’C-CGBr
| 8
e e -eeee NH.
H 9 > 7 NH, > H3C —cl—— g

{
L He nih‘(( wnrou.mls con than

R T 4—:8'_——;H3C_c_H
w’ 7\ CHy H e '?-Q’ H l:'l-l ‘e k\lul-o\ysd o form wke\c‘j\u
H 2 .
4 *:‘."/ acids- @-)o“ul,n L\Idu(ri:
NH3 + NH.*BV @ acdic "7‘“‘7“; Mr{ NeoH Caq)
f '“?“* HeR Coq) conditions
AS Shortzut conditions ex ;«lgx CHsCHzCN +NoOH + H. 0
ct? CcH — cH CH coNa + NH
- 3CHCN + Hel + 2 T 2
o CHz CHycoofa + Hel

— CHycH, CDH + NHyC2 2y GhcHeaort + Nacl
£y



HALOLENOALIKANES IN OUR WORLD
APPH&HMS 1 Mor«dhm:
1) halothare (cl} cs,mﬂ) as ansestke hes C nflamm..f: N, o)
Y Hfon (f‘ic-'cf;}) as non-shet. (inivgy 7
E

PM! e
3) PVC wsedd in ;’d racL&an'w’,
4) Cay os sohanis

CFCs .
propeches: DT Cres are hamfd o Be 0T
h\lu- '
Ly when they ceach uppsr ot
uv lial«l’ breoly C-Cl, ma‘m\l ct-.
L) this othacks v20re rolecney (23)

~ nd
[M‘“I? eh %wdf 3 ® - & Br- can Aul-wy °3~

rgr‘w\a &r cfcC:
) HFCs ( A{Jwﬁuwmbn&')
= easier 4o olacompose
= but fl&mAlh and ‘“"J.m'
foxic chamicals-

2) HFEs ¢ |.7d..,,amm#os)

> Cl wphad by F

5 more Sholle dve P
:l‘wwy« C-F bond



Chapter I 7:

Alcohols, Carboxylic Acids and

Esters
ALCOHOLS

I8 Alwhols  contin
?’Me “c oo g CHEMICI"«L REACTIONS
= Q) Combustion

3 fwula: Cu .0
?’A N 2a4) H Cexess OL) C(-lsculoﬂ-\- 303—& 200, 4 24, 6

_C’[aisu — clean Dblwe :f\uv! seen

H C# 0) ¢ 0
u—c‘:—-o;,, Im..,a (r) 2) CHyCHOH € D, > +3H,0

;‘/& - ow flame

'Tl - SDO* r,o&l‘.@-d .
w-C-OH °

(‘L 3 ) @ Reochion with Na

R \Q‘A[ﬂ»wah alwhal i ""_“",'}”_‘L'
R-GTOM ey %) 4 con raach with rihols

R

CHyCH,OH + Na = CHCHy ONaw =+ x
gl A

PHYSICAL PROPERTIES
(D Less volafile +hon alkenss or alkanes

W/\‘\)? - ruub\tﬂ- g H bonds in A

@ a0 solubility

- white solid

3 a redox et
-

@ Eshriﬁcaﬁof\

aleoho! % oVorylic acid

bR
Sodiom ethansote

@E[iminacl'\or\

1 reaqent i H,S04 /H3PO\, /Al,_o3 — acks as ovid\”s\ﬂal
wn‘.i‘ﬁms . hw+ C(?O'C) d&‘\“&‘ﬂﬁv\j
fwdud: : oallene & water Dauk
K o ocenrt nuighbowing € m Ry

NeoU. Masambes
Ha dighnchion

heve H rvﬂ—s ent -

@Subd'whon (fufm WlOZMMU/.M)

'.) HeL ’( HBr
reaqant i tonc H,50, , Nacs /NaBr
condkiions : heat wadar cef lux
r;oM: I'mlo?v\ballw-ﬂe

NoacC| + H,S0y —° NaHS0y + HCR

ChylH oM + HCQ — CHyCry R + Ha0

i) HI
N.agyﬂ © tone HaPOy , NaI Why  ¥3P0y 7

= solubili J as C chain Ay '“‘3“*"
W 7 — now-rD‘M‘J T oy .
dihon : heat wader refl H, 50 .
“C) > landfiss St con undar solux ] ne a0y deonditions: heot undec reflux HpSoy will ovidise
fndu&* ester + H0 HI inb I
rvoluc{” ka(o?wa\tc-v-( 2
@ Oxidation P ?
O Alwohols  can be oxidised R-cp-R_+ Ho-R 2 R-C-0-R+H0 i) Phosrhmvs hatides
. carboxylic
info alde hydes and YT b e e oleohols =) PCls
acids - canmot be  Oxidised, reogpat PClg Csolict)
"*9301/"‘* or KMaOy/H* = this 18 4 Jeot ot con condition ¢ rip
disHinquish  bedween
wobwols - CHyc, bH + PClg = CHyCH,CA +‘Podsl

conditionS heot undes rf,ftwﬁ
\Mo‘uﬁ‘ aldd\ju: - cosoxylc acids - 3® g (la' 2°) i

> i solution forwed

= if Solwion foened is
distilled immadiately. js dishilled "f*“__.ls
M ﬂiis’
alduhgdt S _g;\,f_»_eg:c;ﬁ_"‘(f"‘*

(@) T iodo wathane  reackion

c ;od.ofom)

NIy . P tubs
Q- Tuis Aot spesifical’y
contn CH, Crt LoH) -

in the compownd-
] oyitﬂul"lm reaction

vuay\{' : alldline I;,
,——’/’——_'
condifin s Warm

duct :© CH Cyell
podoct €13 Cyelot g

L) PCl; / B/,
9 wndition:  (Cly) heat
(BrlT) wosm

3 CH,eH

iv) SoCl,  (lest one)
3 condibion: S tp
CH3C1420)4 + SOCIz — CHyeH, (L + o,
wha'.s s e best?
3 "I]f”’l“‘k oa  aseos

;) sO A«Q‘h“o“"‘lbﬂ M”‘%
4o obiain hologgmootlare:



CHEMICAL REACTIONS
(DHJAso\jsis {z[wa: w_aj__ﬂ_f

ESTERS

NHMINQG.
[\
Ri-0-C-R, a) Aeidic
T T
dapol - carbongc add reagat: HCL (dil) /Wi, 904 cit)
Q" Ester rare Y it eondifions: heat vadsr reflux
Caleokat)  Cacia) rde‘ : culoovJ\ic acid & alwohel

PHYSIcAL PROPERTIES
(:u-lscoocn3 + H,0 — CHSCOOH + HOCH,

®Pw+ia“:] So\\LL‘t in water % a_rrﬁmﬁm \eL:

@ Laud o f - ackificial Flavowings

i - pocfuomes

@ wa,tn Ouromna noal \Iunish emoves
- splvent

;ARBDXYLIC ACIDS

— coolf

—

:g' Ca,\,or(]\ae. cofthman

n e A
PHYSIcAL PROPERTIES
[0) SEMflt al:rhﬁc acds exist

as (R) in f'lT

_—

N solu bility
h H Lnnﬁ'g bw A\

©) HiJh 8

o de

Frowerer, \uaa
will have poor water S°

ForMATION
“":W e 2 MEA Ways
o obhrin coxlaoxa\ic acids.
@ Oridation of aldehydes / aleokols
CHyCH,0M + [0]—» CH3cHO + Hy0

carbD Xy ke ocids
\u.Li“y‘

@ H\\]dm(usis 0{: nibiles ("CEN)

*‘*J?"‘“ * Hee (&)

onditonS: et uader reflux

CH3 CH,CN +2H,0 — CHyCH,CooH +
NH; + Heg = NHyc2.

CHEMICAL REACTIONS
:g'. As wLoxUne. ove. acidic.
‘H‘l:] MJU'ao
a5 ofher acidsi

acid + matel

acids

smleq reactions

@ Roduction
J"'T": L;A"'{\‘ in dra eHar

Condifion: rtr
rw&l‘k: a‘whols
CHaCooH + 4[H] = Cri,CH, OH + H,0.

(@) substihtion with halides

e alwh“) g PC’S

(se
— PCly /Bl I,
—» SOcl,
= Pn&uc*: acyg chloside
P
—c
e
Ni-l3

b) Alkalie
t: NaOH (i)
eemditions : haat wndes reflux

rmlur.h catt + alwohs!
$
acid
CH36006H3 + NoOH — CH;Co0Na + HocH;

CHBLooNu Het — CH;CooH + Nal(Q



Chapter |8:

garbonyl Compounds
K T 2 main unckons P ~ CHEMICAL REACTIoONS

wader this cc-hjo-j are
ndes b aiw _REDUCTTION
a___l'g_ _,\':is : Q‘ Aldehydes and ketones Con be
] iI
g s C" reduad into alwhols W/ the use
. r7 SR ; €
R" R :} a ,uluoma aj;v\ = r{:l,
Pg P RT =) {AAIHQ in &fj ether, »f
éHYSICAL Ho e IES 2 NQBH\' o"n A[ll—au"! e (acl), of — w &rm
Spluble in F20 <X if exosss: both c=C bwlan
- . . — KXo
i — W/om H bonds w] HO 2 Hy w/ Nier pt w’ﬂbi f’—_i WLMJI eduad.
@ Higher BP than allcanes. - _ if hited: onty €7C b
CHO
Ly presn o [ e Fobw 3 CHRCHO + 2[H] — CHyCH,CH, oM
carbong - compo ks CHcocH, +
 Lut ,a:,,., than oleohols: hCoCH, + 2[H] —» CHy CH(OH)CH;
o <% NucLEOPHILIC APPLTIoN w/ HCN
be converted into <4< agammegal cacbonul wmfomk

— m» H Londs
con
W0 s 0 Hhe Jormetion

FREPARATION "g: A(,uhom 8 kafoneS
fatines e ¢ i) via nucuaphilc_asdifier o EEE
2 orhu] ispmen in = amt .
w\\n? — leu shuctwes

"g' AUAJAUA&S and
d Ha oxidﬂb"" Ofl /-; ) HCN + hoa NoOH
i o ¥ aleohols purach\ﬂ . "“3}’" : ) NaCN + HyS0u
- g _)_'- = Hi ) HeN v/ NacN “&‘1‘* e —p { chane
N - L . . ve
K fomambac . B PR " condiim: 10°C - 20°C — " Hlcn ony e :l&w Vilic atrack
oxidation 7 prm aleahols Fwduﬂ": nitnles u// —0oH Fog ;q,“r &m ’:odl-h cides.
% imnadi fely ! ’
'V‘_“'!" be dichilled a‘&g ately H\:«» . ?’Wu‘f . l’»( ’
C':C:? (3C=N- t0~-C-C=N !
HsC/ C’_Hk) | _’Ko'f"‘CE)J
Ne/ CH, CHy  icn
Cintermediste) CN

TestS ForR CARBONYL CompPouNDS
TESTS To DISTINGUISH
pes From KETONES

® W/ 2-4 "DNPH note :
9 condifion:  CEP 1) wondaasation et ALDEHY
i 14 bﬂ'\ . -
3 result: oM fft 2) apphet F ~Q We con use The foct that
M be further oXidised
aldzkgd&s can bt
. . h dich el Yem F«om e fones-
) Ti-iodo methane Ciodoform) reaction ieHingus
S . s © Fehlinas solution
1 Tle (o (ﬁmw recchion $es! 5 “‘9'.“ ot ( cleoe Ylwe salwﬁon)
Sc.bif\w[(:j 'Fﬂf +he rur’ aleali et ot
f condifion W
CH,co- - sosarvotion® °|’°‘°["‘ red l’fk
—_—
/N-uayx\t: allatire solubion of T, (@ Tolleas n»y‘*
¢ condirion : Warm = AgNog ¥ NeoH ¥ Ny
Cie allealine AUNC‘:) .
Aaa Aa

2 wondition . woarm

{ PnJuc{= CH13 Cvae_\\ow ffb)
S

=) obsesuation: Silves rpt

@ vioe onvenhonal oxidisinti

+ 3T, + 30H"
(ie Kylr03 % KMA0y )

e I;C/C\kf 3T + 3H0 =) condition:  heat

, P

CHI; + R—C\

* ¢
Man 4wk C
CH, o

o-




:gr.%a SPECTwOSCOPY
IR S ectroste s a o et

rj s QJ\Q Ie sr)mfabrb] is also & paFhad—

+ dafamme  He rollwhm in the

ko n‘lﬂ'w\im fhe functionsl Fof°

lm,suf n a erowJ
MV'
Ho? —b @ FG has & choreteishic
absorption m e IR oy
zg wowalel‘a?m
Hien \)ws-} W'-FV h debe ”

=) Gven &

Lno hlat to .‘WHFa .



Chapter 26:
Carboxylic Acids and Their

Derivatives
ACIDITY ofF ¢ ARBOXYLIC ACIDS

\H acid s liD,
o Q Thc o»fﬁd "2 q o wLoxJ < *‘ LA|( '? ff (o]
cqovs v -
debemimed pimarly by oo fecbrt’ B m-c '(C) ~C-0 s moe Sl Hhan
n
@ The oumber 7 e~ withdmwing H
— (s
To ts “o - C - f.') C
_ t au'»idi'b. i
ALK& i ﬁ Whi s G ae Lo HER L e
H7$*2*0~ F*;*2704 0\7;L2—0~ cx—;‘—g—m ‘il"a.d\ 17‘5)‘?454 ﬂ‘”’*‘ Lw H+ 2 -1
.Hf.)x H,w ,H —1a .C‘, ¢ (TFKQ,
o . e e Jaadin)
wkj? :
O—H (:m\A

= it also stobilisey, +he choxJ\a&e ion

(Q*§-0—> LJ “((omna delocalisaion ﬁ'

e" oround —COO ‘aﬂ"‘ﬂf ot
- [-]

; he C-O
& \:ag,ullj W olavises

ks by HE
i+ less susrech\u Y oatiad J

OXIDATIoN OF SELECTED
CARBDXYLIC ACIOS

‘Q Usually, Lp;(JlL acds cannot Le
owidied: howevw, these o2 2

e.xcnf'bon §:

METHANOIC Aczp — HeooH
3 HeooH + [o1— cCo,+ H,0

ETHANEDIOIC ACID — HooccooH

3 HooccooM + [0] —» 260, + H,0



_,CHEMICAL REACTIONS

ACYL CHLORIDES "
DD fo T presacce of 2 bmve ot

Q~ A¢‘7,¢ chlovidzg have Pe TG
9 ahwms conneched o the C, Co & cl), _ C,gt—
—Cc-cR. te C has @ relal-'m.b lavy.
FoRMATION OF AcyL CHLORIDES pedal +ve :
‘Q‘A | cht e b }MM S heaa, [t is $w ble #o nucleophilic
atfock, in which t u.mluaoes +he ﬁ/low.’?

b nuclcof)h' le subst? af'

W ?PM_ | reackon,
P& C'z) Rcocg + HZ — RCOZ + HCR.

@ PCly Cean be prepe-ed “/ v
whwe Z is a nuc(zoflq(le-

(rtp)  Reoor + PCle— Reocs + He@+ POCiy
@pcy 3¢ I, —3Rco H, PO, ? ms’ﬁ"“‘"ﬁ' we  classify this M"" as
Oﬁen:) oo+ 7% w55 @ "ﬂg_cgglpl-.'h'c cubstn  readtion’
® soc, ®‘ ‘l'l\jdmlris DJ Acy2 Chlovides
<rep) Q" Recall that AJA,DI sis  descules
the “Lmlu'n(j down” 3f s A by HO-

NAMING ACYL CHLORIDES
‘s nome, Cr{:F)

B Replace the suffix of the oad
“_oic acid”, with - ot chlovide". Mechan:
Mechanis m (N 7
®  ethancic add = ethoncgt. cHonde o o5 - producks: acid+ HCL..
- 0" —_—
g" . $- (¢]
: ]

ropoweic acid —b oanoyd chlewde efc. R_C\ - 8§~
PP PP s—.\c'#-‘ 2 R -—~-C—cg
. . s+ 2
o) o 9 R-C 4 —
HooN + Hce

PAYSICAL PROPERTIES BHT Ny ot ,
Cad Colowdess (2) & HY Nh 0-H
(D) id-dF & pemddf exst b A
Cc) T8P than holbauoall«-mes'-
Why? = 1 | parm-d-dF] -
" C connected P 2
G-ve s-
KiLATI\/E EASE oF HYDROLYSIS
0 'gzz.. ALKYL & ARYL cHLORIDES

R—C,oa ‘L J/
R-Ca @—CL
~g.‘ Reyl chlosdes > al chlovides > oaryR chlovdes-
,/U “ Y, J
= C aHaded o 2 4-ve atows - P ovlitels (fom €2 oy v/
C e AStemC viva g ddlocalind p & in Leadee ving
- So "(C-C4 o(eM]orS ran‘\‘al doulle Lond

Jo attack
chameter

—~ SO0 Ts‘u;a.fh“e
- oo 1 difficutty by

Awls,ce .

ce?’”



Chapter 27:

Organic Nitrogen Compounds
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Chapter 25:
Benzene And Its Compounds
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NTROPYI S @ “Shoadord molec erhopy” is  The U‘*"’f’SPY X as all sulcfaass have

Q E"WZ’ i€ o measkre o the of one mole [g'FLS[MCI. in it Standod
en
w—°f o syste Shle  under Shandand condifions :’ﬂi »
(reactants + Fm}uch') (298K, l-O\XIOsPa.) SY s g.l/w:js Po)rth._
Ls
JISOW reﬁus b l—> SJML»‘: S-e’ (AS& f{ clvn?inj)

D the. mcmmf ,é PowH;[p_g and
2 the liratic eneyies f the RELATIONSHIP gEnggN SPONTANEITY AND

fGVh:las
(thkih#y 1 as U\MPJ T) » ENTROPY
@I' A reaction i ﬁhmwus if

Symbool : S wnit: J k’| mol-l
Y -
= [As*’ > o.]

FACToRS THAT AFFECT A

sYsTem's ENTROPY

CHAN&E In PHPRSE MIXING OF PARTICLES
g g < S CQ When Hwo dvﬁfuv\\' substances  mix +03efh¢r,

S
> Crore Aisorder’)

:v' itk the Hreic  entropy increases:
Why? It hes do Wi ntrofd
\I] ement ,’(‘ the °P in Em’?l&ﬁ D) diffusirm Cj& J)
pe pross s (g 2) dissalving (3805 X 0
(SDlld) ~ jrequlor arm ement
- p stde past exch
e e ENTROPY CHANGES OF
S e
el o oy S VARTOUS TYPES OF CHEMICAL
Vibrate _ |rrc_Ju|M mrrmﬁemmt
ST REACTIONS
= for Fom ench other
CHANGE IN NUMBER OF e
PARTICLES T
9 The more com lex " a substonce °°":’“"f‘”" 10(9)> HO () P .
R e —1 .
E)(ampks : ( \ e Pylan) + 20a0)> J/
a0, as  more Oissolving asolute o | NaCite) + aq > NaCaq)
Saaws < s“" sL: fhon Ca0) :;:::" oo |6 s g
Sc < S CGH, i o biger " Cncc:,),-:::” %
o S LT e |1
S 7 (N“ 6 hos wulns ionic bonds oo s | S5 R vL
ano 30 than MJO so less “ordeced.”) P C R S
il

CHANG.E IN TEMPERATURE
% The h u a substane’s M is,

the h. hor iks kinetic energy:

lA)hjZ — P have more Vibmdional
eney
CHANGE IN HARODNESS

‘? Hordaf SuLd'anm have loulu‘ e"'f“Pj

(‘3 sAimmA < .jm\ohife)




CALCULATING TOTAL
ENTROPY CHA NGE

Q For Ma chemical reachion, there is  always
a Chggg in en'iwt:j

= AS s stem A Swm
:1 js / (disorder aj ev-ryluj 2ise not
&) invalved -:hsyskw. o Jast e,
fohal u\horj Chblﬂl Dd"
+bh~l Mhor\/ cw
AS S
f‘f““‘*‘ ractoals
cobopy f > AH>0 AS, <D (ende)
reactounds . AHcD: AS »0 (exad

ENTROPY pnp TEMPERATURE

g We can use U\MP miwla-hons fo show
how the fosﬂ,. chonges s

tempecatvre  increases:

C « endothermic i a
‘f"___"""_@,m) s TT, A§S‘/s 1. *H"‘.“- e
HQMU.I sinee AS B AS -fEaSILilil:j ?u_d._o rs
g BTk incveags, gad the
=) more _fessible. {EﬂSiLilib n{ oo retts
C')‘”" exothermic reackion) as Tt, Assys‘l/ decreoses, as
Feupochre 1.
Hence, sinee AS"Y‘ =, AS-MnIJ"
S less —fus}L(e
8 "Gibbs free ""'_’_3'_] re{v.rs o the S:j mbol: G (A"- c\na-Je Aﬁ.ﬁ sid- dmjﬁ)
moximum omount of 0oN- expansion work” wnit ) mol™

Vlod can Ve dome by the sglem

p . not lost as hest).
Ly ie. Cusefu” enagy CroF EEFecT OF TEMPERATURE CHANGE

MATHEMATICAL DEFINITION — oN FeAsi@ILTTY.

(e bt s Vbt S TS

A/:Lﬂ!’j__t-»_:g st 1000 e Henm, o5 T incesases, DO decssoses. His o e wied b

k"*f' o !l “"‘+°J AR So, at a cotieal ;.Mr-.e.{w_ T,. ba=o (;“\:‘l"“t‘—r"’
kI mol™. t g
At this tue, the reaction becames NI

SPONTANEITY & (hI8es e, T e
FREE ENERGY

ﬁ We can use Cibbs froe energy 4o defermine
whether 2 reaction will be spontareous or not:

T B eo, e e

pontasacss / fessible -




RATE EQUATION

@ The rete z.cluo.‘hon is a method o illushede

o reochions,
the rlationshp b how The conantbafions @ Take note fhot. for g b
. n a e
P} o reacfions  reactants affecfs s ratfe. the conc in the  &- may

(_‘c’oy with Fw
L ,ﬁr te bt af +bB — C+4D %m‘re ec,”ls com only

te rate 17’—’ is aﬂ\ﬂl\ L be  oate rired

' " n f!
e = K A B { L In,
‘— L ] E—g . *-{;r " W/\J)
\\ O\<M,n\<2’
“é“"f mne?.

HALF LIFE
ORDER OF REACTION <~ G degn e e b for he b, 4

a reactomt to 14;(( 4o /2 of ifs
Q def"‘ +he ’:wu b which the conc. onmml value -
+he ma,,\+ s rsed fo a2

- —— [D
. +h +e e n - Fbr [31— o;o(ﬂ/ fCr'f:\z T/z - le (sz Le u))
n e m j -

MOLECULARITY

i;) ohj- ‘H‘W- '\MMLUIB{ Ma'ecu{es‘ ‘H‘\a‘f Come
+DJ¢-‘H"“( o react in an e|¢w\+~'j

overall order = S;':L ;Ek‘"?:”e;f reachon:
echanism °f reacfion -
So oveall ovke j et? above = 2+ L deducd fh’m —
= é’ ‘k Qwawwfa/fi determnad .
How ORpDER AFFECTS RATE
Order What this means rade. vs wanc cone VS Fime Jread ,?' 7.'/7_ over fime
Zevo reactont doews not - "“"‘F""f‘ decwenses oves
affect rate at all fime.
rate =k
wnc t
role o
One rate o w‘c'{ reactout half—l-'}l- stays the same
ove~ fime .
3
! T/ . ln2 - 0-693
2 k. k -
coc t
wle P
+wo nte o ane d reactont haf-life inoreases  over
3‘1va~ .
+ime.
s kEA]l &
| — _’_/——‘>
tone t




EXPERIMENTAL DETERMINATION
OF RATE EQ@NS AND CALCULATION

OF RATE coNSTANT a2

Example |

El,E2 — 7 . . _‘_‘ N feas
Esl.osi @/ [-.-]I 7 (32), refe 22 03 eonsy » doftemive.  Cose MH"‘/“ e N
So ertec of [1°] | e
3 / of No
E2, €3 = [5,002°7 (x2), rak crig) C %z) :_? . Ea,JE )"‘<3Mw—‘ L
50 odla-of [5,0%7 i | oo i rop; [.gox 107
g e AT ERCNE!

I-g= ].Sm = m=1.

ﬁmems & REACTION
ECHANISMS VERIFICATION OF PosSIBLE

Sox Many reactions Paf in many
Q s«,f. We call %;:fw Jne MEcHANISMS FROM KINETIC
" reaction mechanism” PATA

the Slowest

Ly the step that s
determines the Tade 7 the
mechanism.

L

henc, the "M‘Q’Mmbi"a~ ”‘f
is the Slowest s/!f in the

mechamiom B Why”
Dbl paactack in wfe

mechanism. .
l_) +he Maﬂ‘h in the Skw‘sf :: ’So m{f’; mfh;‘d is clowd et
Step will appes - I
e REACTION
PREDICTIoN OF ORDER FRom 2
/ jon

- For -

MECHANTISM

one -step leh’"Sf(f

orler for both =1. (nn(y Jolwﬁon)

S lowd‘f,

‘e HOI ~\(Q‘OIF S{'Qf 2 is the "
_ +
N thn IO b HT

IO- H+ - ote ‘1“"
A
— Buf cina 7H conshifuents i
Ho, 1 Lo oe M0 & T ;

is

then Ao ofe 9%

mie « k[0, ILT7ICH'T-
A lenatively, if slp 3 is e slovask,
than HOT (= po, T 4HT), HT 2 IT
“Ppev So CHTT et [T7] “affe e TER,
meass fleir "'470-/'7'& ol 1S 2/-

it ede = CANCrITCH0T.

3 Lu)u.’ol

hick



CATALYSIS REACTION PROFLLE OF A

CATALYSEDO REACTION

‘Q"Ractz{;-' cafalysis e dividad b fwo

jﬁ/\ E T
h -
OMoqenous . he: ous W\m*ﬂl:‘s‘i wasckiov
O The iodine. perorodisulfete. <X can't occer b procaSS
reaction O o catlyst O Habac p
J NPT
: anjons Ny + 3l,=—= 2773
(v_fo.l esch + yOCRSS
Diner @ Contmct P s
280, +0, == 250,
@ Teaasition elenants in C““"J*’C r_m‘o—‘j""‘( fion
— reocto vodaett
@The olf_oomros»ﬁon af h; g converter o "
meiole. 2¢0 + 2NO 200, + T
PH/PL

200 + 01 i 7_C.02

ru:\.V\

@) The fornokion of gad =

CATALYTIC ROLE OF ENZYMES

U\?jme
J
]

enzyme + subshate eAaJme-&Jas’Md—a enzume + product
com])lex \7 procuets

NG

-@’_ % Thc sukkhafe has a shafe LoMEltmrfDrj
o the achve site.

The sukshate then Linds fo the achive
site.

T)’le inferrcfion Causes 4 S&’Eﬁ bond to
Le weakend, loudbvig Ea.

An ngﬂc—suksim{e wgﬁlcx is

forned,
. ond then +he Fwdugfl‘ aa  relessd J:‘"M the

EA%JME_-

sub s&ﬁmﬂj



RELATIONSHIP BETWEEN
TEMPERATURE AND RATE

?1 The Fosiﬁw. r‘tla-Honshi’: befween
rafe  and temperatre <27 be shown

- Ea
_ RT.
;A@./\"\ Lealvin Mrw.m

J §os ansiont (8ar1)
e (23e-)

EXPERIMENT To DETERMINE
CONC OF UNKNOWN SOV TION




Chapter 21:
Further Aspects of Equilibria

Tonge PRopucr oF Wamr (K,,)

Q‘ kw equilibrhium constant -fnf the
jonisation of Woder

Hjo 2 H* + OH AH= +SBuTaal”
= kw is Jivu\ bj the fnmuh
\ K, = [Hr3cond | C =100 %10 T meltdmt o
Std  conditions)
® Relofion boetween Ky % T o
Ls if |TT eq shifs ko gt S° Ko T
‘A . . . n BuT
@ PH s given \’J th 4 —
_/’I——'ﬂ *x os T T, Kw 1
l PH = 7w W) Ten CHIT (s"""jnf“q\f').
pH o PuRE WATER e
Tn F,”,_ woter, EH‘V‘:’TH]- = ‘H‘P— PH decrenses Wh'/‘ T
Mo (%] = LOHTT oox ™ et 42| (atrtp) increases -
— o
o ot rfp.
Tou, e P f P woter, & 7
s u:lval o —lojpclo-?) = @ PH OF S.'RONG BASES
t ppnphns — 7
pH o STRONG ACIDS Assenphions T
o . (o1 ]H,_n nesligi e
% Assumptions n%liz;l;tm Ha® EXMB\zs
(© 2.0mel dni > NaOH

[ut] = [HTT Pom =5

NaOH —b Naf + OHT
- [ow]:= [ NaOH].

Examples
(D o-o0olmd aw > HCR @o-0 mol do* HaSOy Cu*ILoH ] = ¥w® Looxo™* ﬂ”&‘&'ﬁ"‘
- - 2 H
Hep — HF +C2 HaSoy — 24"+ S0 ST R
nH+ = ane j - (\H* = Z'—"le-, (OE:,:-!“I fH='W-faoH
. raty = [HART. ) = Lol <l +lay, (2)
CH ] C ER () ] = 7_(“150'] - 5-002:”0": = 14.3.
pH = —os, [H'] o pH= oy, Y] o ol = —los [H*
- N pH = ~leg (4
= g, Co0° = -log, (2:0°16) = -log Csooxio™
=3 T 0o Pt = 1g.3.
ATION CONSTANT, K,
g Ke provites & measure OI the (extat @ Exanple use
Coteuote pH of ! il o ® solokion of
K, = Lex1075med a2

o uhide an ocd s disocetd:

ethonoic acet t)'.vw-

L for the asdh HX = Ht + X
" Ludzlx] R w1
Ko is a‘M/' by Kas Lrx] =_[oj‘°,[o~\?xlo'f
]( . [H*]Cx-] o 18x107S = ﬁ_‘ﬂ” T 23723
a [ij . 0-l = Q.
© (W= fogxuS. -
o wt [or ke | | REaTN Benaeen K, % P
LR e « DRI i
B Ky ¢ Ka WD

Ka

Cliglor 0> — 7 (shonger ocid )

1 (or FKAJ') 4 [H*j? and hence [)H\l/




BUFFER SOLVTION

solutions +hat resist
when small amounts

added -

ore

Q" Buar tolutions
B Buff )

a]C acids / bases a2

oS

G
Ly cither asieic o ol
A weol base + salf of base
A

weak acik + salf ﬂf
Cay CcHyCoOH + Crlycod” Na*)
(r Hed)

MeckANISM OF BUFFER

SOLUTIONS

AcIDIC |
(é Tn an acidic Luff« solufion *
- the weale acdt i pactlly

isnsed , X

(‘,_j Nr{l—\- NH;.,.OL)
(PH >3)

|

CHytooH |2 Ht+ cHyeo0~

fully jonised - CHJCDO'M“'——D CHyCo0™+ Nat.

6’) f{- a Small amt mf— atlali s
added )
(=3 eq shits the rujhb'

Ly addea OH ceacts with
Ly so pH dows not cheage
CH,CO0H +

}he salt is

@ a small amt nf acid is added

r -
L e swifhs + the \eft;
L> added HY reacts with exauds .cuscoo
L so FH does not clm:je si\jniﬁm«j

CHCoo™ + HT—> cHyCooH

ALKALINE
9 In an allaline \ouffer s°lu-\:on-
- the weak albeli i portely NH; + Ho < NHy + OH”
jonised : o
+
- the salt is fully ionised ; Coli added
amt of 2
. o small ot T ——
® small amt of “_‘-# add Ly e, shiffs o the "F++
l'-—: o S""'F“:’ rg‘f (H3 Ly oH™ reacts with NHy
Ht reocts Wi S Ly ptt does
<l Signir oA P
L pH :ot-s not ““2"‘H+J ity NHLf+ + OH — Nty
yt + NHg — NHy

APPLICATIONS OF BUFFER
SOLUTION

\@ MMj industvial Q |r’l'ol"}‘:,ji.ca.l
minufe chonges i P
L a buffer solufien
maw\{-uinima [’H'
CARBONATE BUFFER
SYSTEM
® IF HY added > ¢ shifts 4 left
Heog + HY = H203

NH €2 — NH¢"

®

small

+ H,0

ore  SenSitive to

Sij‘h’-'V'S

s a 30"& method °F

PHOSPHATE BuFFER
SYSTEM

‘@". HQ_POL}" ?) H‘F -+ HPOI+

@1p H is odhed 29

® If OH™ addd

T+ OH— —n C031—+ HLO

® Ip on” s added =
Heoy)

0. & e
Lorliad | peaen) 2T féggq_f\jxg 61003,5%)

exaus CH,Co0H
S'J"f'WHJ

OH™— CHyCo0™

ot cmjg g‘gnifiwﬂj

pH OF BUFFER. SOLUTION

‘@ In on acidic Luffu‘, A fwo oassumpHoms:
w ponsil O [T flom 2t neile
Hat the acd I “ i)
+he calf f“”J Jonises : @ EHA] - [HA]ini«Ha( broruse
NHAA 2 NH:_: HA—. mjli\-]ﬂole ionisakion ©

recall
jonjses  ond

ocidh -
Also reaall that [Ht][sart]
CHtILA™] Kﬂ nf agd = [acd]
sk Ke? Tppr =
HAJ fo deferming

G we con use Hhis
SAMPLE PROBLEMS e ocut pH-

A) Calculation nréEZf prepared buffer .
1

when i of alkali is added

i) Dilution is required when the question mentions about the MIXING of two solution

Ocimof 0. Lmoldnr® CH,CO,H mixed wl@cf(]:}moldmd CH,CO,Na. K, of
CO,H = 1.7 x 105 moldm T =

13x10°S = 1003- )

Ka= CHtJLA) el o
= LHTILA cco
Fun (ot By St
- rut o t7 - e
= ot Jrones ] CHT - 1.3%x ¢ =
Cm Ay e EICATT s Gl (080

= pPH= ~lug (193¢ x107¢ )
i S 7

ERSh 5 5
substitute the ion of both
mentions that the solution CONTAINS....

[7F] 507S

-5 B

g5 2
into the equation

i) Strai
when the question

7% 10° mol dar®

ii) Addition of solid base

cid i
of a buffer solution containing 0.10mol dm® ethanoic acid and
ol d? sodium ethancate. 2

27 e solich
Buffer solution F was prepared by adding 0.0300 mol offSadium hydroxideYo 100m® of

« Thed Thal T 54 OE }-3 0.cap~¢ 20,500 moldm solution of propanoic acid, © Sl g owo
Sl A sax67- (i) Write an equation for the reaction between sodium hydroxide and propanoic acid
PR = -log (1naeies CHyerl,coot 4 NewOH —> OtyCuycoNet. <+ 1. o
% (IO o L"’ 9:3) z SR e @ el )
8 = W2
Co7 PH= pPYa 3n oy (1) Caleate e conceiraions of propanoi acid and sodium propancate n buffer

ﬂ_%r!/afm,g(

tpropanoic acid] = ......... 022 molam

00t f ot

"Oxie

0.30

[sodium propanoate] = ........." 50 . moldm

+ H,0

acid is added separately to = 000§ )
@) 100 cm?of a solution of 1.00 x 10 mol dm hydrochloric acid.

- Q-oa0r
Nt = 1x(050 1+ 0:005 = 0-0650) = CHEE S
) PH: log, € o0 AY) O oMYy
aged b \51%(, 3212
% seflf
B %l RE LR
o 2.0\ P st 108 &)
6 oo o8 0 3 Sl
(ii) 100 cm?Jof a solution that contains 0.100 mol dm*’y’eihanoic acid and
dmbodium ethanoate. .:; W
et - ¥
"@or’ noic acid is\i.mx 105 mol dm=/at 298 K) il - 2200
Caeomg 2 4+ M ™ Eadesa] el toy.a
: lé 9o~ {gv depo ¢ - Ty . ==
Yiteothe Nt 4 CH, 00" oHa] - 3 e 21
2 ol
6 o4u oopo _¢. oWl o0®)
Lfoxtoiis = )
o (% @
0-020 -0 0eS = 0-01S cH, co0
O.NOA‘ I'\A'

<00

chiph 1o ft

- 2=
OH + HyP0, — HPOy * H,0



INDICATORS ANDP ACID-BASE.
TIT RATIONS

Q " hn thot  changes

w(ow

SELECTING A SULTABLE

INDICATOR

-Q..Ea.zh indicafors FfH "M\JC" is Eﬂ‘z&
For on indicafor fo be viable for use in
o newhalisakon reaction, the reage mus -

fall within +the steep %»_im tf tle fihetion

"indica-l'uw" s a A\.]e
over o ng?f.'c f’H m\jg. .
weal acids) wheve acid

L> usuall

Ty,
T (3.0 (;wa’.nf-)

(._xomn[;ll.s) .
indicaor promge AR
methyl orange 3.9- 4.4 ek —o yellow
hnwrkﬂal blue 28- 4¢ Yt llow —» blue
kanolr'nﬁm‘dn g2-10-0 colowrkss — ]"“"]<

anion
A CURVES I
? " Trhation curves ghow how ¢ _ P2 "Q:. HIn 2 W+ In”
of oan acid /base r,_h_o:é_’f_ dw:la—s‘d) . > N‘m Lasic solufon
. ' \ised - in acidic. $° on = '
@ Hbaton (uhee ® 8T o sk et il
DRAWING TITRATION CURVES S et el
o NaOH
Ex 25end of O4M HeR wf 5ocn? of O1M 2
B et of #2 STRONG ACTD + WEAk BASE
@' Method * E_-)f <
Step | Dow o Ai o "4“‘“6 what nt Ne.OH ﬂmm.mpras@fémmv"MM'
. Lo frised Cin e conial flask). (Vasiable)
i QLN newtrol < ¢ % 5
: ~— R RS e e o g
Step2  Tdanhfy initinl pH- Hel cpH § pipasdine= 119
pH = —log, [H] . Heg — ¥+ ™ Ceonsfant') "Q Metnod is  the sawe as case Hl- ok
° jon IS
o pH = oy, LHCL] Skeps  Tdsfify b Stesp Howewts,  nofe __7““ stap G’ A
= —’ujw(o-'o) = o f'ﬁ;on- 35’?5
Step 3 Tlonk V of reastant ( NaoH) of @ The ¢ jon i where Cep N H/Huz Cvowoble)
QMEo'\v\T- sh  nCrease in PH is
_» Nal® * H,0- & 10 ; L g (-MM)
HCL + Nal”_:“ o= 2.5x\07> 3 observed, and whee the Prﬁawime
et B N 2R indicator _changes edlovl” How 114 Cqiven)
4 Moy T 2:SX10°- NeoH € :" , (shp 2) prg= A7
=26 x(U - dm .
T 2Gcm- for Hhis reachion, the_sfeef (sfep3) N = 0°ISOX Cloxo®) = 1-sexi0™
W on is |35 —I0S- HP2 Mse
Sip_{;q' Io(meJ final P Ng, F : (.So X0 3 T 1 mwele ratio
'\Hu = 2.le0_3rw|- = nH4 = 2-5"“)_5' M Draw the cLrve: - n l-fl))(llf3 3
A, g0z 50x 10 Smael . ©V = Sr T o iex? amd
o n - Soxlotx 0= 5oxioTmal SRR He = ¢ 510
NaoH -2 y BEEBAG s l5:m;'
n 'lﬂ' z S-bxlo—;' 2.5xl0 4 I I I I 2 _—
™ = 2.5x10 3 mal: HHH P s ) \
c T , EEEERE ‘ | g / (step4) Affer all N added,
. - 2-5x10 s i 1 /el 3
. 2 &3x° Vof both man e N4z 0 1073)
[ot] (5‘04’1‘)’”0-3—/&\&1'*«\&0-({ ‘ ! EE a A / ot = 0°100% 3(zmco
2T o ‘ - i L g = 2.0x10 -
= 0-0333 . o= RECuL)S EREE : €50, 12:5) 3% 3. hsoxto™
-2 = lLoox10™¥ i recrior] i i remaining = 2-0%10° - FSOX10
P ® EH+][OH ! ID:""" > E3¢—tor$) - =) g 7 = 5.0 x107%
1.00 X H ! I = o
[H+] = _’__L—OH-J « I I 5 i ’_\ jﬁ; IJp - EH_‘_] . 500 % lD—‘f i
(.00 x o o) _~ 5 > TR Y > Cﬁo-rlo)x\o'_! = 0-01666-
= 3.0030x 16 Cot-0) ead point ol PR —"3w(°'°|“‘)—= ;ﬂqwﬂ
-13 alkali = .78
—>final pH= —log, (3-0030 %10 ) Ghep ) ;
= 12.5224 { "_;l
l/ = 12-5. | 7]
= pH — 164}
K note f‘,r step Y . _;
If ne final Vo ois jivu‘. we assume ;I
weas
on 'mﬁnif(‘- amount g the veactont v—q
addad.: VY
= reactoat pH 9 ‘7‘(
This infers the 'FMH - 5 10 15 g
volume HC! added /cm?
Ta Hhis example, ) e
‘F"""I PH = —lcﬁlo Cx ] : Tie tond
= 1o~



#3 WEAK ACID + STRONG

_E_)_( Use the followiing axes to sketch the titration curve you wouild obtai
0.10mol dm~ NaO d gradually to [{0em?® of 0.

OH Js added gra
K, of 1.3 x 10 moldm™

Stup rogan: [ 35— 11 |

‘\9 Method :
(step (D) @/

oH
N omioole )

CICH, Co0H
Ceanstoat)

ofe EH*J Fom KA;

(Slep 2* We can caleul
S I Ty

CnA7 [HAT]

" (] = ko LHAT'
=/t13xm*)(6-10) = 0-0%01F

PH; = -log, Co-onor3})
<

3!
Cw ncmu,_toou

Ciox1073) x 0°1D

. -3.
Veads ) 1-0X 10 )
CHy(R CooH + NadH —* CH CRens™Nat ¢ Hy0
-3
. - Loxlo 3.
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Chapter 20:

Electrochemistry
FELECTROLYSIS
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QuanTITATIVE ELECTROLYSIS
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CELLS AND BATTERIES
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Chapter 19:
Further Chemical Energetics
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DESIGNING “USEFUL” POLYMERS
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