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The hydrogen series
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sl ) 3V i ) Ko
K. =[PCl;] [CIl,] /[PCls5]

=o V.o +ylv [ (1-o V) a

= (o +y) /(1-0)v

O sl oo J81 0S5 g o Ol i) labaall SIS 6 i K of G

(el il g3 aad 5 g ol Ao Culf 28 el A o
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A g RS Jllaall g J ) ) 5

lonic equilibrium
Jallaall o ALK J28 ) 18 (aakai 48,8 48 e s 40N Al Jall (e (i ) (a2l
138 5 70kY) sadis Admaall iy IV ) Aals dlic A g pe Al WY
el aladiul g il g V) dillae (8 sl goned) sl S8 g smse S Loy
RERTENPRRTFIPC g
D)l edad o g g sl sl S i el ) S il Al o) SAL s
iy Ladic 13 W) A pall agills g JS sap of S Y Dl palld 4 sl il Jall
L 53 AU 6 AV anal) gl 0 L 3 gaal) Baal 8 TS s 5yl 4
a5 il odd 2ic V) B sa ueal o lgiilla g il gl o2 (5058 Y sy dima
Jirs i peall (o AaiDle Ama Cag ke nd V) alii W Aady elialdy LSy jiled
Al adll e dy 58 ST o da gan ST das gl) sl 13) € ga ) Ledalis
5o gae 4 aSaill g o gais puell Ol 1S5 e AslaY) SAN Ciagal o 3y
L s el g guall al ) e diandas macal
1Al g A Jullaal) o ALY Jab ¢ 538 Gk ¥ f
i g¥) ealls A iall Hsaall o G5 Al Cumia Gl 58I Jlan B 2a g
saea U Jiiad Sy g Al o3a Jia 8 A1SY) Jad o 68 Budad S e e g salall
AU Y bl HA dliaa eladl 8 Cauna

HA+H,0 —  HO +A
SV i) Aalad) Lpaly I A8 o Lays man) (pe i) o) Jiad A Cam
[
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a a - a
K = “Hs0" x "AT*HA x"H,0 (1)

Ons K o olly Bl (e 4l 05 Lle daidl Jlaall 3 (55 elall dilei of L
3y pall Je (1) dabeadll Znal A
K = *H,0" x "ATPHA x Kk (2)
(2) Wabaall ld Ky e Al Al 3 das culi i (KXK) Gl i daals o Lasg
Bosall o muai
K, = "H:0" x °A7/ ®HA (3)
mia aeal Gl ol K il e Sl
Al (aleadU daidall Jllaal) Ld dabiaall il Sall Ade Wl dpaasl) Al culS Wl
A 5 ) eall o (3) Aaleal) LU S0y 4l L) 38 55 oo Sl M) (aliss
Ka=[H:0"1[A]/[HA] (4)
ol e 5 (Molarity (M)) Jilll 8 el sall G all sale JSI 38 5l (e pany Cua
b Jala el Lalas of (1) Aol (g (4) Aaladll Bl 45y e ey 3l Laly S
Jagin 38 dabidal) il Sall Lalis ol 5 (K,) o) i dad (e ¢ 528 (4) Aalaall 028
b Bga gl oAV Gl S B85 e padll il 8 el all el Sl
S HiO astisonell sl ey ke Jatiuy Al seud) aialyy 4l LS | (4) dibad]
5 seall e (4) Asladl) LS (S 13n e s H cm 5 g s
Ka=[H'1[AV[HA] (5)

e s sl som @l dhas n H Gassoned) Ol O LAY B e 2S5 () Ly o
o Yar HY el ol s llae ol dlee (8 ) 50 a8l (o) o 138 lld

s G Glaial) by Sl a1 AU 5 J gl o Hz0™ e
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Al sl ) o 38 55 ge il G peay cplly Cimaall (meall o (5) Aalaal) i
Cigaal) Gaeall Gl T laie (5 5 (K,) el O s 43 (K) A il I Lails o0y
Ol O ouel) Gl srme e il Cajeay O laiall ey Casailly S Y
aeall ] jae yiing aeall

(Ka) o 838 ) angy a3l V) A 53 Adiay mia 138 O Al o jlaill il il
S Ll 3545 ¢y 55 il 5 50l Ay iy i () 351l 5 S e

05C tie (e Gl Cul o G Sle Bl G By Al 5 ) sl da 2
gl Lga 35 e A gy (Say 3

(Ostwald dilution law) <iasll Jisiuf ¢ sild

Gl Aad A e Bk (o Clmia mes Gl Ul AT juad e Jpasll (Say

Al B el a5 5all T ie (C) Jistaall (8 Gaeall JSH 3 5l 5 g el

. - T + . CoF . . E S .
paaall 58S 5 s A Ol H Gemsoned) Ol e IS 5855 o) Cund

(O Ol A 5 (B s e
[H'] =aC, A =aCand HA = (1-a) C
isle Juani (5) Aalaall 8 il oa e i g2l
Ka=aC x aC/(1-a)C
K.= (aC)*/(1-a)C
K.= ° C/(1-a) (6)
oSy 43ld il Jsladll aaa 2V Cua (C= V) f cauiail) (e 58 3l o Layg
(oY) o) sall gaa) B (6) A8l juia g
K=o’/ (1-a) or K= a*/(1-a )V (7)
W yrary O s aladiuly (Sayy Cadaill aAlladul 58 anly G 138 Gaay

Capmaa aeal K, dad e 13 (u€ally g K, s Cipaia (raeald (o) o) 4 0
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el (o) Gl da o Cles Sars 13 35 6l die il ds s A e (K
10sS S (Al Caalll vie ( ASA Jpa il (i (10 Cipnaa

a= A/Ayp
(e sl vie {8 Jua sil) s aliall 5 ASAl) Jua sl s o) Cia
O O Al 2 65 G ddaal) G STV il e V) Gadaiy Y Al () 538
s Ky Aaid o) 2y 3) Adpmaall i g SISV e cpliall e o 3alls il ¢ al
Cagatl) Y Sl (G ) Cadanll e g Y Al culil g I Tl o
Al A3 Wl 2l 5 ) all s o il Wadla ellh g il da a4 300 ) ) (5950
lede ALSH Jab o) 9l8 Gudai oSa ¥ s JalSH Ll 1 lad 28l il 5 <y
Jo A S8 Y K, A 8 &5 Gy () ) Al alaxdY cadanll alldin o 68 Ul
) Jsanll 845 sl i) e i LSy
25°C e cldall jaes oS

K, o C (M)
1.821 x 107 0.0095 0.2000
1.846 x 107 0.0135 0.1000
1.849 x 10° 0.0190 0.0500
1.840 x 107 0.0299 0.0200
1.832 x 10° 0.0422 0.0098
1.823 x 10° 0.0540 0.0059

1.790 x 10° 0.1228 0.0100

A 51 5 Al a3 Ll S 33 sl sl g Ly i A5 K, Al o Jsaadl 138 (g Dl g
.J sl
18°C ic a g3 guall 2 )58 (il
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ke o Al Capesl)
1.353 x 10™ 0.777 2
0.491 x 10* 0.852 10
0.200 x 10* 0.916 50
0.0967 x 10™ 0.953 200

OV SAL aaa s Jslaall 38 55 puay iy 30 e Ky Aad O Joaal) 138 (e ey
i gAY A 8 YY) dpeal Al G il s palal) el ) s AT 8 e S5
3 s Laily il A )3 0 6SS s ddraa ae ) g o dimaia Lialead CilS 21 g Al
(6) Aalaall 8 alid) e Lellaa) oSy Al o2a 8y Cangaill Aalall oy lall cuas
10l Jlie) (e (sl pmaall aad 51l iy 68 L 13) 5 _iea () 585 Lgiadd O Can
1- o)=1

107 5 W K, Aa ()55 ) Admaial) il 5 SSIVY 8 Bale a8 108w g
1) (6) Ualaal) J 3385 o5 (e g

K.= a°C or o’/V (8)
b LS alil) Aa o e om0 Sy 8Dl (e (g

a = (ka/C)"? (9)

or a=(kgV)"*  (10)

Debye ) JS s 5 slual bavaall 538l ae Lo aa ) e cpilabaall caila o 2a g 38
Glad e Y 3 sall dleld Jlasind Aslaall 238 8 2y 4l YY) (and Huckel

38 5l
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Aiaal) 3ac ) (s
O Hlai ail V) Adpam saeldl dalall Aapall Jicll BOH dawall alasiul Caglldl e

sl gl alaa (55 Ay guinall CEGA 5 3 o8 i o SN e 5 e Al yugll ac) il
sac il Aelall Ll Jial RNHy Gasal) aadins o dhiall ) saY) (e 438 ddseniall

Sle s s ac B e i o olaall s 8 LS e paedl 33 5 R s A

e

RNH, + H,0 = RNHj3 +OH

A3l 5y geall Ao Aalaadl 65 jabaill G Al 4

.

N ]

RNH, + H,O = RNH; +OH

s Lo J sl 8 ol 3 @l shall G aladiuly s dueball Alsbedly Ul L 1303
sp A Bae 8] () 3D Gl e O (i O (S Cimaa sl )

a a -a
Ky= "RNH;" x “OH /"RNH, (13)

b LS Bladl aaill sy € L Ale W) e i e 1)
Ky=[RNH;'] x [OH J/[RNH,] (14)
o ol ds 5y oA g Cumall Gaeall Al e K3 )l cladUaa ) Leadial 131
Al 8l e Joans C 3 sl
Kp= aC x aC/(1-a )C
Ky= (aC)*/(1-a)C
Ky= o’ C/(1-a) (15)
AR (e Jagh 88 ancall aal gl i) b La 13) 8 ¢psS5 cplill A pa oY kg
;) (15) Mol J 3385
Ky= a°C (16)
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Sl el Cleaa

o Al Al die i Adia 330l 5l Ciina (aes (e cplly Lo laie Ca e 1Y)
Lo S5 Bl R alascinly cplil) i il ¢Sy 4l ol A oy
:JGa
ve 1.43% & Sl G el soa 0.1 Jsbae o8 LAl maad Gl o s
Boloal (e da )l o3 vie (plall culi sl 25°C
:Jall
A0 Aabaally aeal) Gl Jiiad Sy cplill dlee (A cudall 53 Jlaaly

HAc = H'+A
Adabeally () Cul 2 Maal g e (5) Adleall s e

Ka=[H'][Ac J[HAC]

Gt o s s AC s HY @SS 5 b s 8 HAG (+1.34% oS 13
15l HAC J 4D o5 38 5l e 1.34%
[H+] =0.0134 x 0.100 = 0.00134 m/I

[Ac]=0.0134 x 0.100 = 0.00134 m/I

SIS S5 (50 98.66% culiall s (mesd) S 5 G sSu
[HAC] = 98.66 x 0.1000 = 0.09866 M/I
i) e Jan o 5V cully Lalal) 283l 8 A5l il 38 il il e (sl
:25°C e 435Y
K,= 0.00134 x 0.00134/0.09866 = 1.82 x 10
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:dall g alda )k
ondl) e Ky Gl (S (6) Ualaall anes

K. = a’C /1-a
128 Jde 5 0.0134 st g o2l Aa 0 5585 1.64% Gaeall ) A ja il 13
15 st Ky e () 5S525°C 2ie

K.,= a’°C /1-a

k.= (0.0134)% x (0.100)/(1 - 0.0134) = 1.82 x 10

aild sl alie 8 saaall dal gl coi g8 e 1) lan B e cplil) da a dad cilS Wl
Sy Uaa L elly o o) (50 (7) Al alasiind oSa
& ikl o) il
Uada ) ALY Jad () 53 (85 (53500 LA (men Jslaa ) DA @l gl dilal )
O sodedl sl S5 S o D e A el dagiill y Gllall (aea i A
skl 038 ant ey e Jelill Y (HaO' asissed) sl ol) 58 A

: onsSall laty) 3

CH3;COOH + H,0 = H3;0" + CH3COO
Gl g o533 gaall A Jia (58 g I Ailaly AN Gl e Jgeanll (Sayg
O] N Lol 4l gl (e aa 5 ALl Aah Cimaa cul g I G5 bl Adee e
dyidall oVl Gladl oY) e Glays (Common ion effect) & sidall
ikall o oY) 13 Adlaly ey ¥ G el o ls SAL a5 (Common ion)
S QU e SR ¢ gl ddlal die Cpa g el S B patil) (530 Gl S
LIS man ) Gl al) el 3 e (s i
O 500mMl o OsSe Jslane 3 25°C i asisoaed) sl 3aS 55 cal 130l
&e psngall SR (6 0.300 M/l o= 500 mI 5 <Al (mes 0 0.300 MYI
SalS Ll (5 a0 gaall A (o yeal )
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:Jall
0SS A SRl maa Jglaa 8 48 liaca gl o Gau
K +
[Ac ]=[H]
il TS 20l 8 ACT sl (5585 (i) Al o gud guall A 3 5a 5 S8 431 Y]
. + . - .. T T +
B Na Ac  Adlal die yad o0 WS HAC paeall o) 39 @l &y (SIgH

A A oY) ol 3 gl (3EaT i DA QL\UﬁiCAJ;:\:\OiQ._\_A:\ej:\}jJJ:\.@J‘ U gl
Lls ae Jolaall gl anall Aldl da oS 1 e sl Ky oY) s

AN ol S S e HY = ¢ of L ya 136 1000 Ml s st Gl stadll
e DAY Gl 385 ) ALaYL Al e AN Gl 385 e A S
roh WS HAC paeall
(o ) +(0.030x500/1000) = (o + 0.15)
s HT G e ol el ase Iy ylae KU 585 by HAC 385 0sSes
roh WS Lbaa (S Ac
HAC = (0.200 x (500/1000)) — a = 0.100 - .
sle Joand Al (el il i et B adll 038 e g saill
(o +0.15) x ¢ /(0.100 - ¢ ) = 1.8 x 107
o Ledlaal (S 4i 0.100 5 0.150 il iy s Le 13 lan 5 ymum o of G
oy L 4 e (g g (i) puanil) 3 () Sl (ppaal

(0.15) x & /(0.100) = 1.8 x 107
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‘b WSl (S da g

a =1.2x10° M/l
Ol S O A8 yma (S )5Sl JUll (e gty LS il e Sl 3V
s 0.300 de 500 ddlizal (e Yy elall (e Ja 500 d8lical aie Lasy (531 a 55 2]l
o 1.3 x 107 Ll asmigonedl gsl S5 0 sSom Maied NaAC o o<l sa
W ety ) 130 e g il 3 el g (50 1.2 X107 o Yoy illl bl 5
el @) Al Ly 5 e (e —— () Gl B o s s el Gl 585 0
Aac il fuae gl ouls

(lonization of poly basic acids)
oabea) aud Rl ALE Ca g2 50 e ST e (g giad Al (alaad) e (3l
Gl ghd Ao Lals ol aleaVl o3 Jia o 55l 3aae (alaa¥) ol doaclEll daae
SSans OV Y e 5 shaall o3 B e o) 3 iy o) 3 Aalae a8 SN ol o
> 5ai JUaS eliigy I (e ol Lghanaly U O 31 Y Al oy IS ua
10585l (AU (aeal

e

H,CO; + H,O = H30+ + HC03_ (Primary ionization)

.

HCO; +H,0 — H30+ +CO; (Secondary honization)

A A Lo awad Al 35 yhall el o) 35 Aabae IS8 laliadl il cls Jastin

HiO o) Gama Jiad HT el Lieadind 136 ¢y 555 5l ualal Gslall (alanyl
Ay YAl e Jias A gell

K, =[H][HCO; J/[H,CO4] = 4.3 x 107 (17) (at 25°C)

K,=[H"][CO; J/[[HCO;]=5.6x 10" (18) (at 25°C)
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ol e G saeal <0 SN gl o W) Al of B ol ke WIS st
SHT sl e o (Sa dalaiall al) of s ) aan dlld iy Y
S A 0¥ 13 e dullal) Aaaile Gl (¥ e ST A g elall ) 550
ky o 3583l cplill culi ad (e JaaBly eld) (i ) Ade 05 JW (G sa
S Jelall ky 5283 5 10000 &l STy o
eblaS Baal 5 Aalae 8 Gl il zled) Bale 2l (e
H,CO; = 2H'+CO; (19)
ool S il iy (alal) pail) sy o g
K=K;K,=([H"][CO; 1/[HCO51)x([H][HCO51/[H,COs]) (20)
(20) Aslaall (& Hliall 3 L b o adad Tl (B 3352 5al) [CO3 | O s
Gl Juala Gose Ggbue dalSl) cplill s 5%y (19) Aalaall dgiliie (5SS

2.4 x 10 &l KyxKo

Admial) alaalY) eamad ol Cul 6

K K, K, Caenl]
6.1x10° | 6.5%107 SLILLSY]
56x10™ | 43x10” <l g0 S

1.2x10™ | 57x10°| omsouedai S

45x 10° | 12x10°| 8.7x10" <l gal
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48%x10"| 6.2 x10°| 7.5x107 Sl ) g g
Agpmaall e @l Gand culil) a5
Kb sac Ll Kb dac Lall
3.8 x 10" REY 1.8 x 10-5 JEw
1.4 x 107 O 4.4 x 10-4 OpeNiga
6.3x 107 Ol o 53%x10-5 | owedlise il
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slall ua}gg‘i\ Jualall

(The ion product of water)

OF Sy el oY @lldg o)l and 8 5 (aleal) ad 8 cld) oy (Sa
umcc&bzmuﬂj}dﬂ.\ji (JJL&A—\M d.\A)BJQ&éA‘deJ.K: 1_1}.1}).1‘519:_'
lae aa g o ntall (e Gl 3 Cgas (Sl IS5 el aea s LAl (aes Jia)
o AL iy ja pand ol Cila el ) (8D L) B s i) (e DLlE
AV o Y A Jawdl el Gl da e L slase dae ) Ja55 il i g s Leta e
N _
H,0 +H,0 = H;0" + OH
iy A el o o) gea 8 8 s Gl Je Slad s ging sl o e Jay laag
. - - + i .. FITIR
3ll e da 2 e OH 5 H3O o) ) 1ok (81 (560 JLill limin Shia e
Jiags Aalle @l 38 5 Legaiany ao Tadl lan o0 ¥ Legld a5l Ll 330 ES 5 (aanS
t Al il Ll u.ﬂﬂ Ol Y
a + a - a
K="H;O x OH /( H,0)* (21)
e el Allad e ] Sy aild Ca sl JS L8 Tas dcaddie elall (i da o o G
b LS (27) Aolaal) g i (e s iy die (ym gall (S 5 (g g Bl (pliall
a + a -
KxK*= "H;O0" x OH (22)
S slall ols Cald ) adle (Sl Tld T lie (any K x K? 0l o puia Juala
o Db HY alatinly s <l 58 5L Ao Jlagid ANa o3 b (Says Koy el 44
sle Juasi H30"

Kw=[H][OH] (23)
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iy i O ) Gl 58 alaae Jie Alad O aa 55 e (3 5k Bamy K, da a8 S8
X107 Ly i (s 5l 250C e Leil 53 50 jall da o

Ao gana 38 Lslue Cpasonedl sl 2S5 0sS OF e A Sl
Al 4 glsa K, A s i Jilll (8 el oa s 1X107 Lisbus JaS s s3]l
1x10™

Oensoxell Ol QIS 5 e daals 58 o b (23) Aabadd) s Al aa g
Capcal 138 Jslaall 4 sen 5 Lt jhae e Ll Cayay K, Lisbae JauS 552l
A ity s HY il 385805 ) ld 535 o HCI siaes g i el )
13) Ll K, Al U slie Legn i Joalas (56K Guny OH - cligal 38 53 4 jlalia (i
b oadi @l a8 JanS 5 Huel) Gl 58S 5 0 S el ) sacll iyl
438 e Jslae sl A OH Sl HY 00 sl e e Sl 1 e s HY G s sl U
(23) Aalaall (e LAY ) 385 Sl (S

14l 'BJ\)A Q\;JJ S KW ?‘ﬁ 6—7\2” djﬂéj\ U9

50 40 30 25 10 Zero 3ol _allda )
25°C

5.474x 2.917x 1.468x 1.008x | 10°0.292 x 0.113 x
10 10 10 10 10 10

die (lgbate LSy Gl el Gals s puell Gl @l S8 o S o angs
Se s ol e ol gslaall 13 eyt sale (gl Chdaal 13 Wl dass Jaladl) das

Boloall e daall el die K, 3l s b 63 S 35 G jeia Jaals
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i g gl 2800

Hydrogen ion exponent (pH)

Osdl S35 oo el A sed @l g pH #3Uasa¥) 138 (i ) sas Jains) 1909 A b
3 A geall Gila )y s o el Jend) (0 5S04 Can Jslaal) 3 Cpa s el
s sing M Jalaiall Jlaalld jdie day )l 5 jteall (b)) pane dagaia o6 )L 450l
ol LS Al pH A oS35 il G gl 6l sa 107 e

pH=-log 10" =7
OS5 A oS8 Sl B e goned) e Ol aloa e sing ) Jlaall
Al pH 4l S5 2l 5 4dd s g Hhgl)

pH=-log 1= Zero
1 S8 OH 00 Ol 2l (Ao (5 im s Jslaall Ly
[H] = K,/[OH]=10%1=10"

D sh LS (5 5lud pH Al (5SS

pH= - Log 10™* = 14
PH a8 (e Ll Ll ans 4, glal) adl ) dica gaad) bl (e i) 13) 400 (5 55 128 (1
pH = 14 48 N = Zero
PH ) dxss (s b pH (e 238 Ao 5lall 5 (Jaladll) dass ) jia (e J85 Anadlalld
(0 Can pH (e Y0 pOH  Jleniasl (S s 5k day i (5 5luss

pOH = -log OH
;b WS pOH 5 pH O 483l Uit (San g
[H'] [OH ]= 10 = K,,

il s ey sle Sl 3al
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log [H'] + log [OH ] = log 10"

-log [H'] + (-log [OH ]) = - log 10™

pH + pOH = 14

4l 93 Juala

(The solubility product)

(Ll 3 bl leal) Ll o Amill 35S e sl e le cLal Ld G3le )
Latie. A bl Slaall lal) (s oSaalioall ) 51 Al ¢ 5l sie 5 Qi s ) sy
OSary ARG Bl pall Ay Jlai ol oy 4003 salall 38 55 8 AT i sl a0 Y

L LS sl ol Jia

AgCl — Ag" +CI’
K =2Ag* x 2cIAgCl (24)

AV 5 ) sall o maad (24) Asleall Gl as ) (5 g caliall aval) leld o Loy

K= Ag"x %cr (25)
role Jaanid <) 38 il Ade Wl Jlasiad Sy ddiddl Jallaall i
[Ag'] % [CI'] =K (29)
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Lalital) Jullaall

(Buffer solutions)

G sy a5 Y A Jslaa s NACl Jisae (e JSI i 5 ped) 850 (o Glee 2
Jslae e 1om® Legie JS e Sl ) canal 1315 dalaie LegalS o sl W75
O Jolae 5 Y i 4 zual NaCl Jsladd pH 4ed of Gas d HCI ¢ 0.1N
Legia JS (0o 3l I NaOH (s« 0.1N Jslae (00 1m® ddlal aic Gl a5 5aY)

S 1 o s e A Jslae 535 Y Wi 10 ey NaCl Jslae pH e )
Alal die pH e B i) &gl o gadabon agige¥) SR Jslae o J& 13¢]s

(Buffering action) abiall il dpalall odd Cajaiy 4l 322l 5 aes
die Sy oas L angoned) ol S 5 JI Y dilas e dadaial) sl
aadlal aal ae Cimaa Gaes Gadile ST a5 Ll 5B 6l e (e Gl ddll
ALY Gy bl s (558 (e e e Dl aal ge ddmia sacld (g0 ) Ay 58 B2clE (1

S s oned) 8N saa

pH s« S il
3.7-5.6 2 533 geall DA 5 LAY (aas
5-6.3 | PP PR YO i B U [
o 53 guall N
5.8-8 i g g 2 920 guall salal Ciliu 5
a5 suall A
6.8-9.2 pspsaall O 5o el sl (aes
92-11 o323 sall 2S5 538 g uS) ) sl
11-12 s 58 g 2 533 gual) L s g3
p 523 gaall (ADE
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tsb WS Aadaial) Jillsall Joe = b San
asnsall O 5 GLlAl mas (e aliie Jlae A HCI (e 43S A8l e (Y
Caman LAY (mas g o 50 gaaall 2y 51K U s A pa Jeliny ol o5 a0y jlas
Lpmes Cligl o Clgat 88 Gmaall (e i A Gaa g yuell il o ol
Aad A SN et b Gult Al e s dalid) pe LAl (e iy e ) Allad
S8 Gy Le a8 (S pH
CH;COOH =— CH; COO +H*
CH;COONa = ~ CH;COO + Na*
HCl—> H +CI
CH,COO +H* = CH;COOH
Gl b SW Galle alaidl Jglaall ) NaOH o 4aeS dilal xe Wil
Crl e AT (g el sl Jady Jolatie sle ) i gad 38 diliaal) (o 5 5

O el CUsol (e 288 Le (o grad GllAl) mas (e o e SED s g LA aan
rd sy adla I ol ) g
CH;COOH =— CH; COO +H*
NaOH — Na® + OH’
OH-+H"' = H,0
o shbiinl s paeall e bl e (s i ddlad) oda of Jall ¢Sy Gllb
IR e Bl paea ddlal il Legs 4l il (s 5081
saeall s odae e pH dad b i) doglie e alaidl Jgladl 5,08 muaiiy
ot il s Jslall alaiil 5 508 ) am s 285 2y Lash 5 yias LS gl e gLy Clpeacal
i o35 Ll raen o) 3acl8 A8LaY dai caand i) el e glie e Jslaall 38
ot Rl (S5 Lovie Waloadl (15 g Anle ) aelill 5f el 55 A e
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abasill 5,08 () GUIAS an g 38 5 500 Laeal) Jaladll das () 5S5 Lais (51 raaaall aal )
(Jslaall 38 yigaly 3y ala 33

Laliadl apdatill 3 508 48 &l 5 ganae (52 abiie Jolae JSI O (550 Gilad) Jsandl (g
e (A Jlerindl lallia ()5S bl da glad) ()l (labaia (Y slaa Jala 131 43l 2o g 8
dilide Gy o s seall S8 Gl i ae @l il Gaes Lla 13) S e Gl gladl)
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(Bronsted Lowry Theory )

o yatih 3ac ) el (g9 0 s ) Jaad sale JS adls 45 lail) o3¢] Lasi (aeald) (o ja
leisd ledal e salall oSt (S dajidny o sigoll QL) ) dadi sale JS el
Go Y Lpacldl) L@ el (Sls (s QL) ki dale a5 Ol dpadall
saeall Ga IS 35a e e WY AL Giaa ) O gigoll slhel ol ale dsa g
Alalaal) Jiag 2 Jelail) La saclall
3cli + HY = aeall
b oty A W) (s ) osigll elaey aliad T ke slall 8 45l e meslld
saclall gy Allad) o2a
HCI (u2es) + H,0 (3:=8) — H;0" (uaea) Cl (3=18)

romeall s a sty elall Gl saclall Alla Ld Ll

NH; (3:8) + H,0 (02s3) ~  NH," (02e3) + OH" ()
Aaiiall 3ac @l and 3l g ade Aailll sac 6l Gl L (oaaad) ) 6K Laiaa 4] aa g M
OS5 AELial) 3aclall 8 Wpea paeall (IS 13) W ddmca o 5 (Conjugate base)
A H30" Gl paeall (8l ddmaa sacld slalli 4 58
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paall (Sly Laleal el p=0 5 ol )5S nelly ol il Gaes Jllae piiad Yy
iy Y Jially g Ligig o elall (A ald) die oy Al g cpliall pe (o iall 58 sl
Alie 0S5 Ll a0 ) @ anallSll g o gauili gall 5 o 533 gaaall iS5 Ha Jia Ay sl il Sl
sac il 5o JaS 5 pnell sl OsSes diSs el sl s Sl ol ) Asliall DS 8

L ) 2555 30 L i
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(Hydrolysis)

Valaie 05K o ang aclll g (aeall (o 23S b€ alatly o 55 bl IS W
0588 Lemny 5 L gl ) 0S5 Lpimand Alalaie () 5S5 Y olall (b Lel 3l ie 2 3aY) (e S0
vie elally any lall o @l 3 ) aa yas Volwie DAY (el ()5S sladaea
e e Lo sale 5 bl 138 Laaalad) e a0 ol sacldll y (menll U Sa 4 a3yl
O Al e Aleil) Jolaall il cad gy g Jalail) uSe 5o ) SN ) gaailly
Valxie bl Jslae S lnn 5l 548 G sbasia UIS 13 sac ) (3 5 (omeall (i ds
oSall S 135 Lmes el Jslae S 520l (5 e (o g8l (meall cols S1) Ll
sl el Jslae S

e s oLl il oLl sl o g 525e ds Al el Cisel (S
saclally (raeall (pe S 58 Lai O] andliy Camin LaadS5l Ladaal 3acli
et-*-“éi :‘-’—JJi ) Lagd (i Sl

Jstaall 3 dalaia = SaY) o2 5438 32c 5 (5 @ (aan (e Al Z Okl -]
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4508 Lelllna 5 4 58 300l 5 Cipmaia (aes (ge Aaili 3l -
Al o il (o gy Lo g ddmaca sacliy (5 68 (aea (e Aadli #2012

Advea Ay gl o) Adamin dnaea ol Alalatia Lol g8 32c ) g (rmaal) (sl o
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G 05 Y a s pall ) 5lS Jla B 3acly (o 58 Gann (e Gl mle dlla (6 -]
aalall Gall Ll Gy ) A sac &) o A OHT ¢ sl alaiDU 4LLE 6l (gacall
sl S5 QI L Jlay s Lol Ll s el o 31 HY 0l W) 8 3
dslaall sy (Al elall (8 Laa 38 58 Lislise oS 5 haed) Ao sanay G s gl
Nalaia
NaCl — Na" + CI
Jslan (8 o 5 51 215 51 Jia A Bac iy (5 8 (man (g Liia zelall S 130 el 22
SalS ailid (mandl Lol i) A aadl) e Aatlil sac @l (Y Lumes (5 S5 bl
Ol Adgea Al sac 8l CuilS Lal g olall il gl an elall i ol Je ity gaaill Cuasy
b e 2 Wl e @l (OHY) Osels el e i) (NHY) ol 38 5 ol
OV Y Gaasld
NH," + OH" =— NH,OH
Ladie 5 o g sa¥) 2S5 50 (e Ailie e cliin S Lpuany ae i) i
Gl e K8 e AT il gl e Yau o) <5 Jsladl) e JanS s saned) il ool 2diis
Ladls Jlaall macay s s el s € 55 3l o Al (55 5 o Lall
ClI'+NH, +H,0 =— CI' + H'+ NH,OH
NH4+ + HZO ~ NH4OH + H+
388 5 AT A5 Hlay Guaay Lo il (S
NH,Cl = NH," +CI' (a)
H,O = OH+H' (b)
uﬁ\dt&.&l\ CA.;:\}
NH," +H,0 = NH,OH+H"+CI
Jslae (18 500 peall OO e Climiia (aes 5 40 8 B2c 8 (e Ll lal) IS 1315 -3
Ol Copmazmd pmenl) Wl i) 45 () S 4y 68 Al saclal) oY gl o o) bl
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o LAl e G sSE G sael) sl ae DAY gl Jelin Al s2a
U Y Caoal a5l Lee 3y 30 il o1 oda 58 55 oY Guliall

CH,COO + H' =— CH,;COOH

Lol eaans Jslaall (& OH™ 5853 iy iy OH 5 HY il s dsSiall e
38 Gaalall Je il 13 B (Say
CH;COO +Na'+ H,0 = CH;COOH + OH™ + Na*
CH,COO + H,0 = CH3;COOH + OH"
15 oA Ay Hhay
CH;COONa =  CH3;COO + Na*
H,O = H'+OH
CH;COONa +H,0 = CH3COOH + Na* + OH’
S (55 st 5aY) DA (Jia i acld 5 Cipnaa e (g0 (iiall lall Alla 3 4
Lhas HY; OH <ligl aam el L zlad) 203 die 5 lagaa 32l 5 sl (e
saley elall iy ja SIKET G oY) 030 Dlia) ) jaiulyy | piuaiall 3acldll 5 (asall
U ol 3
H,O = H"+OH
3 Galall Jeladl ;) S
CH3;COONH, + H,0 = CH3;COOH + NH,OH
(s A Ay Hhay
CH;COONH, = CH3COO + NH,"
H,O = H'+OH
CH;COONH, + H,0 = CH3;COOH +NH,OH
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Jeldi (e lall (3 sS3 (a 5 s AT Aali (e Allaal) o8 ) G ylas 131y JlsaY) JS 8
Adalaal) o = SaW) (0 5S5 aniti (O ki Ll 300l 5 (aen (e A381S00 LS

HA +BOH =— BA+H,0
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Kin = (2 ol 323/1 o5l 3a8) ol Jsal) (Says
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H" =10 K,,
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