S
16 b
03 JE/U"";J
7% ,.a?u:u‘-'f' -

JEL b

SEUnsuiml 2y {1l
(LL )u?/ul_,.u:’cwn_.y/U 2542 (Arthenius) U9 @
L2332 nd S Bronsted - Lowry theory) Sudi$s- 2z o

(LG0T accepton) it donor) It

- (LL.9) -U‘-’-C/"(‘:{ﬁ;:'.f-’pﬂl(Lewis) J).,G,‘eigf_ »
'é’,&éﬂt)_uguf,w}’ (self-ionization) 27t Tk S 3L ®
‘,)tfk_ﬁvLJyudxxffJf.u:‘/uw’ ST Py o
J}'(éﬁuwl)uu;/r“u -
(.,-,‘_Luuw) Lﬁ‘/uﬁma.}; u-‘-’ I/ (nentralization)/* 7% f] @




Plestiptesi 10k 26 [Not For Sale - PESRP]

(Introduction) =yt

L ¢ I T T P P SIS E At st
el S sl (HCT) 421 L1 %) < (HNO3) 221 SFE & ol o 2l 2t s

2 5T idbu’;(f L—"Ji!u/dfl:LJIIL-(LG.VOJ.SICI)L/')UA'TS']' éju(sto4) 3
SH36FE e 1815 ot L teeF S n S it o bk AT

/J,ba: J& dn iz = TS St A e =3Ls & (Sir Humphrey Davy)

..Earud"’yu‘ 8L S Y %< 2 u’:u | 2S5l Ku/:rvf Wikl gys-HCl

427 5 G AR e ._/‘:"J 22 e /1 itmus) J‘J L T
_ \# (acetic acid) A<l u@" l/fulsd..r...ﬁl.»acu/_c.d/uﬁ/(u) a:?l.:..(Amdus)
..Vufgﬁ d/ (vmegar)f/f 4

-Ld/xdjﬂu’d/..fbii u*éJ/'MdrPJM’J:K:J)‘,u‘A_MC_h./(
el U"JL K (acidity) (i, J-JL?Ldlnp/uLJJJ'MJM'uﬁg.MuGJ‘J”qu_lw/
L«r//_..ﬂ.ulgu’ :)U/,o:fﬂfdof.f/c. Cglplf ('7 c_-uJ O M(alkahne)u’lﬂl (f UJ
-4.(}!:« .Jlr

(Concepts of acids and bases) a&/jﬁﬂnl)%l 10.1
ﬂwsLt,aé-g.égc;.»Ju’-uzétg‘!uyokfiff"c!ﬁuw%&—w

LE ,c*-’e’

Aot o E TP

LA ey

dru;fuu.;.&_/g;lab'nb/,»bl(f i) U%N/u)édb-.c.mu'/.mb’wl il

..u"c.:/( Uv‘:’:f} U/ ()] : -t 4—-'/ b/fu) L. (ll) ‘ :
LKOH»!NaOH L\t nms by G| Zost (comve) r:futdb,a.}{ G|

,f._»,/._/}? ‘&;‘; f:“"u):g 1LYl Gv) Jfalc_tﬂ f}’ (aqueous)J'Jf l“:.UI _ (;v)

e




ol - Aot 100y

ﬂ/"f)’bﬁ)‘(ﬂl 10.1. 1

J&»Lwtfww,1787,}-45‘;&,14/!‘»_‘;‘31
’1;—'_-;.‘- iz -q—&J APy L ne &L
_der,}ulw/t,f 541 Loty

d g
= H' + Al

Jy’l 3/3 HCN - CH3C00H « HNO; ,ch»bf. Jé
Ilr-l?‘u"é_)/"l H Jn 7L T

LM

== Hg + Cl'(acu
: J& '. : t
=— H'ug + NOyug

gL
'ﬁg CH'_;COO (aq)+ H"'(,q)

FJI I7e & (LI wfﬂﬁ,ﬂ
e '-‘+dn©)uwzt:: Uity

" ﬁtﬁ l‘t;".'" ' _UE(I,

A
. wl &
Ta g/l o%



u"JLstI];—..?f_}L-;‘! 10t ' 28 [Not For Sale - PESRP|

uwfa:,/vmv
ur &A1 OH'ude ;“'Jﬁu"a.J/l H bztdu.;m

"U.?Jd’uﬁ 10.1 Jf&b{!ﬂnb}dlfﬁg

¥ sl a2 10.'1(_}:'5 | l '
b STE Ry | RO e/ {1 B
KOH ey | o | LA i
Ca(OH); 3;,/-,;}:4 & | naso, 20 E
AI(OH); ST Mk | HaPOs HI.J/;VL, ,5

(Llrmtatmns of Arrhenius , Concept) JM?L;« }-’J"}l
Se Bt Al Sl pird £ T 1025 @)
S oo
ST K I () Py 2t i3S 2t b Ol B (i)
oo iz WS i3 NHs « €O S s 28—t 7 #T(OHD)
P A SR O
g LI /M’ 7 e s [’J}f}ﬂf&_J'L{/Ja&w/MJ}iyﬁd&;
-Jdlm...:)
. (Bronsted-Lowry Concept) ,-}" EUJ)’-JP)/ 10 1.2
| d.(Lowry) d))’\./"( u";l,.«,l (Bronsted) J.’t-':.c..«-—/ (Danmh) UJ 3U~p1923 s
L F- u’w:x:"d:'/’lzx:"ufﬁ »'muwﬂww ? ;
-c_ucg.; (H' )ueufc:.dfm.écg-(cf lLdzal.)c:'...m-’l Gk
__g_uc)Ux’ (H )_uﬂ:ga-c.dﬂatf;‘;q_aqﬁ-- | '“




[Not For sm-pssm;[ | 29 : u"’w,i ¥eiizl 104
e 3SeE NS gL LI NH, ;gzen_p HOLS I ol

; HClag - 4+ NHgp — NHwp + Cl g

e bS8 L B0 MIAILHC Fe b JEr A0 HCL LA

HCl(.q) + H;Ouy == H30+(.q) + CI_(.Q)
A2 e S PP L 11 W1 11

H;O,.?.:;.EJQE){.._G 2 A LHCIA L1306 e 18 gLl
Wby e F TR0 22, Sl AT O RIS s-a tSUR Iy SR e 2L
221K 6 B0 T HiO*sle b/ (conjugate) &% ¥ ¥4/ HCL T CI et/ J#
SAESEN G- o Qb SFN sl e B i S bt b
| e b WIS 2l M SR bl fo?

e e & SRty L tlline & Q1L 7Y

-%J;LJUBJ/LH’J?:.LOJIJJJ?'E’

_u‘z_nﬁ:_.mfub/uf [ Sy~ /u..f V-0 e SE Ke

See

CH;COOHap + H:O(y == CHCOO ey + H30 "
2 Vo -0 {1 ey

...g,(.;.,ﬁ»b’w.ugz.,{»b’éﬁg.ﬁz./)ﬁ:}ue_,{.tﬁ,.r.a,w&wzg Hu

GBI DRE S e GTEIS) s 1 Sy b L Coiests) S LI

: dlu"../J ld/d/ﬂllﬁ(ﬂﬂ/ﬁ'—aﬁfuﬁdlw Li2lEe (§ Ll L/Jd)/})ﬁ

o r/.ftd;w;ﬁ}w: HCI by VUl U A0 Bty (nature) 29 S2-
S /oL ldmuﬂxvﬁ (NHy) {12

: H0p + 'NH:i(q). = NH‘T"(..'I) + OH'('B
i , ,ﬁ-.aﬂp((amphotqic) \J,?M m:f¢ /.yf ll.fzb)d/u}uw"mﬂiﬁd‘-(,d' :



Pt 10 30 [Not For Sale - PESRP|

-803 B G/ I SRR L Lo tbaS e sgbay i L e sl
PNL i ’)L#'.«-UC/(_)'W SEL[ u‘p Ce 30K I8y 12 L U% Ca0 LAY
gL Seenits

;;:LOH z...lruau‘Jk"lqu' #—’:/Jk"fcfkﬂlrl?ui‘

ity -u"u‘”x"u‘“ﬂr"d»'—wu !
— E |
mu‘.ﬂﬂg’,’& 102 i
SRR
HNOgeg + HOy = HO' e + ;
H2S04aq) + H20) = 0 ot
HCNwg  + HOy = HiO'wa)  +
CH,COOH@q + HOp - = HiO%a — +
HOp ~ + NHyeg = NHi @  +
H:Op . COs& (20 = ~ HCO3eq +
HCleg * + HCOSg == H,COse +

; io-i..sll?f

&}'LC("JKLJ!;}M (a) R
HS’, H3O+ HoPO4, HSOq4 , HE, CH3COOH [M(Hz@)é)]

-w.., _,\,,.-

.- e S W:—J Soukr (b)
OH", HCO3™ ; HPO,", CH;NH,, CO5%, CH:COOH

- A-;-; Id;Z,)Ju)uu'*b—w,ww',‘gufuﬁ:_r
- H30, HCOg' HzSO4' H,PQ



Not For Sale- PESRP 31 Ul it 10t

S

(a) L 11 (b) A8 SEY

t HS™ R S% OH . H,0

l H30+ : : H,O HCO; : H>CO;
H,PO, : HPOs HPO,>  : H,PO,
HSO4 L SOZ CH;NH, : CH3NH;

. HF ' E

f CH;COOH : CH;CO00™ - GO > cHCOS:
[Al(H0)*  : [Al (H;0)s OH]** CH;COOH : CH;COOH,'

H,0, HCO,, HS™ 2858 nlikihs  (c)

(Lewis Concept of Acids and Bases) . /’jb’),:’_i’ul}fsld K% 10.1.3

u’:.f-cfl-&-p*ﬂi—nyy/:f'lb/ﬁu?:sﬁuﬁbifuldfagf"dxﬂ..:d—%/zﬂu‘-'%xf
| | . JUVLJ’du‘l‘u/(.ﬂj}‘dc’b'"d!‘&'/{/'"JJIJ.»VJIL-(ﬁ 1923)
F-s h.-f s ﬁ_a.[ff (accept) J:’/-;Kn/alic_( LdraL).:"_. ol Ll 42

...:.uﬁ(donate) L.Jﬁ(j)/ﬁl?c..(d l Ldrat)
< t‘ﬂ(;;'gfdja..&.;.ﬁ‘}’?l: da'i'ur&_%}) fchL'wLJr IJdef/u:J)fﬂ’_l./}""{J}bL LJV

_é. &) (accept) dfﬁvw}g ii’luﬁcji/’cjw,’ul.r‘_(donate)t?,: /’.ﬁw}g LI AT

Ll] an ..

eFe H .F. H HiH H
Bt = S
eFexB + iNweH —P-FnB ‘Nx-H—-+ .F- Be«—:NxeH
eeiak 3 eros ik & ) :

H3 H =.F.= H SF$ H

e SN s e eIl U
L NH, ol B g b J r 2 S b LA TS detits ) A



S st d 10 32
e b K bl LG s 2RI B Ul e IS

[—JJJJ':-‘LL}M (adduct) -‘f:‘fﬁ‘ééﬂf" &@’4Jﬂ'df‘f-’-kluﬁoﬂf
ﬁu:}gIJi K@ﬁyﬂ:f&ﬁbffuﬁ&@luﬁg I/ (neutralization) ¢/ A2 Jbodl 139
_(‘_t'na.@JL)U:?ulz_:._J
o128 STOS AUt st bs s G300 15 SUP s
¥ C‘{ (orbital) S Tdb 2 5% (3:05-9. J‘C /r( g.__{JJbL u:’d:fmj{ /f.’e(unsharedﬁf'.‘.iul
_uguf@;éJ&Jufj,lkluy.’-:‘_&c/rQMLMJAn&‘/dJ}.«y',;?w
: (Lewis acids) JidlJx
'u*a‘:/rK/;)LMJ,J&IJWMJWLJJLJJ -
FeC]; «AlCl; ‘Bngj)bLJV ¢b‘n}"{t(octet)u/ ] b’(’ ld//u" o /;pl.c'_’.l (i)
e IR s P e G PRIz S o S 1S T
)ﬂlgﬁfédl‘;dnd/‘f/:fggguf/WU.UZé/?K{J)LKIJH/%JV . (i)
sl SURAD P WE LS A7 Te Ko Na I F LSl
M'J)J .:J_u’lu"éJuL?Julu./ Kd_/dr’f/;/ala/s/" TAg" < H*’fd‘é: s
_u"L_er/;)’L o
(Lewxs bases) ,("u'r' |
L A S i O E P e
ﬁ.‘U,J, /,}’,ﬁ« /lrlfﬂﬂ"u:fu/ 7 (lone pair) ﬁu:'.ﬂb’/:/alﬂlﬂ}wd/z M
| -wafJuJﬁu,'L/,fau.f{wufJ gl ¥

NHS ) R—NH; 5 R—Q—H
(ammonia)!  (amine)of (alcoho) i




e Gy 33 : ool 102

W SRR

ol __.'-'--;": L)?‘K{JJ’L ﬂu’:J.e/,-f" s ;f'f'l'ﬁf L-"'Tu-fb'% Xl i’f{:ﬁuﬁﬁ JEe Al L1 4 b :ég (ii)
2L L)) ; = L).?

Wl e,

02 CNXEL «CrXLf «OH ST

3

. ¢(Summary of Conceplts) JUE'K&L};

HO+2l |  <droH el H

z e fiy| < 3AU | G

i A ; ‘;—-lz-’ ﬁ;u;}gi q_t‘fd::" fyu;}g l U




‘_,'Ji.q.-l r¥i2 10t 34 Not For Sale- PESRP

(General Properties of Acids) wbor?rbfik21 10.1.4

(Physical Properties) :.fgor“’d.‘.'b
-L}?L;(JL:JEU:C!;"’:HLJ!aLanﬁﬁM’
(Chemical Properties) uhr"‘ﬁ’(

(Reactlon wnth metals) U‘g ld;jlzﬁ- ’.
(d:lute)...:*l;,é - Z J I el ;xv.ﬁ :”-"LC)JCaJJfK¢Na '

Zng)
2Al(s)-



Not For Sale- PESRP f 35 Sl zsi1 10

C&CO3( 5) T 2HCl(nq) —> C&Clz(aq] + COz(g) T + HZO(U
2NaHCO;q) + HySO04a9 — N2,S0,aq) + 2C0Oy¢) T + 2H,0q)

(Reaction with bases) o/ + 155 E x4 (i)

2 bl (neutralization) /=2 U/ J{«_ S l‘aJJ L.
NaOH(aq) + HCl(aq) —> -NaCl(aq} + H20(| )

‘ I CuO¢g + HySO4aq) —> CuSOyaq) + H,O0q)
: FEIGAL SE Qi ()
(Reaction with sulphites and bisulphites)
el AT o 2 AL S8 5L L Bt s E G2
- | ) S
Ca§03(m, + 2HClag) — CaClyug) + SOy T + H,O0q

ek e . .

NaHSO;(q) + HClag) — NaClg) + SOy T + H,0q)

. (Reaction with Sulphides) /1§ K- (V)
S L gl & S gLy LSS AL 55 Jd
i g b’

- 11
0 b T

L

FeSes) + HySOya — FeSO,aq) + HySep 1

AN
-
W

4




lostyesi 100, 36

(Uses of Acids):e uu&—lL:«M

(Sulphuric acid) IR Sgi i) .

& teo s e A2 S K (Jb{fu ) 1 AR PR b
_c.t'ﬂdb"’ff»!’ﬁ IJJ/":J Uy fp}"‘y‘

~ (Nitric acid) £ (i)
I L5t P S Kl u-";:(..vt o) s el SF

_atﬁl

(Hydrochloric acid) 2200541 (iii)

-4-t'ﬂdb""'fu‘//ﬁfu&/ﬂ'«’f}fd)‘hrdhﬂ!#ﬂl_f,{;*k :

(Benzoic acid) Aty (iv)

-f—wwfuz_,&ﬁ"f_ﬂ;}ww i

. (Acetic acid) }Hl..ﬁ'a_l_ @

S u‘ Gl L f e /,, < by Jwru: LSk i b3 Wf/J Jf}:ﬂi |




R A 37 Sl peidd 104
(General Propertles of Bases) ....:L:r”er oo 1015

o Nt L (Physical Pmpmtmr o Loy® 7b

-wu’Jum.:c:/Lutwuw’d"’Jr

(Chemical Properties) “"E'."’":? h"f

BRe clionwith Acids) S I5A-C ikl ().
i 'u-;uz&'bgétmdvéf_»f s F L33

(i)

5 Na(:l(,q, +NH, T +H,0q

’ _" CaS04q + 2NHy T + 2H20(1)
froxides) dJL«...,nJJ,» UKy i)
o thTr{ffk?#dﬁ?z:( =+

-

-—U" (}(‘ruﬁﬁu T &J’h



(,)'ﬂlﬂjix‘.fdﬂi. 10'-.-[- 38

Not For Sale- PESRP 0

s CﬂClz(an + 2N80H(aq) i Ca(OH)Z(,,+ 2N8Cl(aq; '
?)’JJ;E’ ‘

UL

(Uses of Bases) -:»UWIZ o

(Sodium hydroxide) XU T XlEdy ()
_c.b'rdb'figﬂdzlflfu XU TN [;{‘ Sy

(Calcium hydroxide) ¥ T4 (i)
S (Acid rain) o sl S Pt e ook BTy ¥
_q_rydwré.éwzumf@yldw_xu;(.Jr'-'u:?’isum

(Potassium hydroxide) LT 0 (’ﬁ{ (i)

- e U m;,:q(’e;;

|  (Magnesium hydroxide) %1 Ezﬁ.fg:fi. oo
£l AL L LI ~




Not For Sale- PESRP ’ 39 JJVJ,IZ’_‘-"}}/.! 10

S Qo Al e b RIS L kS A )

_. S kT SO, LKA LA el G

: Ty B s : U L 2 G

o e ??dxz,;uufsuﬁu*d/uf e Al )

J L._.né_u.»_r_u-"’ Um'véu'kéu"’v_f/m.._ﬂuré B BT )
v

S , -ﬁwﬂdué_xdwwwdm vi)

Stomach Acidity(5 Mld;{.,. J2* > ,\ec H4/
(PO, e S h§ K St d Lo S S f
ul.;./y’lJ:KuAl.,v/ u*gm}"/u’w_/”wz, i kK ‘
=k d.i/f;du; n; Ll e bubPe il uyu‘a “<_br(corrosive)ys SCIENCE
b35Sz S LN AV SO el 2 (R Y V8 S R SPRT SY,  2 (OY< P
o:dhwﬁfﬁagﬁ:’ﬂ/}ﬂ - (jlg_n (” .‘.ﬁ/ﬁ/)lufl'_(gﬂdiuf /gg s )Jz-a Ve L Su# U{‘-{'—
: -c‘-bw‘{ /L/-'-J’E

e I 2T ST Sy (IO PR SRS el
A‘ k ﬁ-,édkcﬁcwolwg!dxk‘:w.uj?:(hyperacidity)(:fjf-'l/ﬂé
| A @ - QU (heart burming) AUz 7 S SE S U7 % = B

' AL
' -u'uu:.--.ﬁziﬁ).}rWub/'dfnlgj f/)’c./_larJLJ C1
! -ubu:u" e foeasl Pl s S e bl SUp il
u"-{lnlf/ub»d:br —iii

' inMMIMlﬁ{(d-lf Jw de/’ffbsk.’.df

}(ﬂﬁi&w@)mu/){VLhﬂJJLud‘H’
et 'kul&u:!fd)-’:?tkgg./sé




uﬂlfjgl;(;i’cjj:'l 101 40 ‘ . .
(pH Scale) (kEpH 10 0
et Sl e 20D L dt_c_géf{( (0" TP ufd[,u‘Jl,)l,vJJ‘;pH % o] ;
-c.t‘U/ (self—xomzahon)%/txth(auto-lomzauan)cﬁ-’/tx 1y UJ /ﬂ.c.':':f/b.fff { {1 b

HO « = H' + OH

_cﬁcblﬁo’(,)dlfu)/’(lf’/d:g I LS : u |

o [H0H"]
-c-_ﬂwﬁd‘ u.r‘f..'.'.-bl/dzf:nlc'.u“ LLU’ Ju*"i( [c /’wf‘( J(HZO) di'-gﬁ 3 . | |

K [H0] = [H'][OH]
dl.fc_ C'J"J’la K. Hﬂff/dflbuf;_ufcfmﬁ [H,0] Jsl...ﬂ":({’/d:gf

Ul bbbl bl LA G

Kv=[HT[OH]L = 105105 705 Cas Wil

-t T Ol Lol T Y L7 U Allb S il
M= [oHTL 10 x 1o 2

[ = /TOx 107 ey

[H'] L S0 107M 425°C

r"/ Jﬂ/_{ U iul-r-t'mﬁ" w.'ﬂ‘f”c-uul.-w'd}; (V4

e 1:.:)?_ (10 u"),“' s‘:’rwiw._ 4




41 "’wl/mm 10t
e Qe bt A ipH §dy s L5
pH = -log [H*]

PH = -log (1.0x107) = 7
pOH =-log [OH™] LA
pOH =-log (1.0 x 10-7) =7
iu’l _Ldﬁ-(l4:..0/JJbrl;)'L3 JpH

: pH + pOH =14
.w_,-wa.df‘a.l’ e b 14240 UK pOHLA pH Uty 25 °C A
...Jw-gw e s e Jig o Lzl

o3 4 56780910 1112 13 14
s -1-2_-.11 {ORONEBR7Y605 4 3 2 1 o

7 et R’L‘"—”PH (‘;‘-7 Lb"'w"uj”d/xu’}'slzijri.hﬁ.z pOH 7 | pH 7

";'I_;“'_ L8T _Llftlaru”lo ]ps: ‘I,L-A’ ::'_J:_-:LbéijaJLJ
AL R ) PH [OH]  pOH

50 |
6.0

7.0
8.0

-

oilicasli

L




b
g/”‘l/):lx’.?:}ﬁl 10-{ 42 Not For Sale- PESRP

_.:;ui.’Jﬁlb.?-Jh”Elg: pH a)&)ﬁjﬂ-’bﬁw.,ﬁfﬁé:pH (K
&

..("_J:f 7 24 pH JJ:"‘JA’I (i)

_z‘:_Jnf/c.. 7 2 pH JJ)”‘JM' (ii)

e Brslic 724 pH § A (i)

...L,E'J)f 14 ¢ 0 u:_’-}d, pOH s/ pH (iv)
(Uses of pH) = U1 pH

e Qb Lo Jpbof o b2 )

-9Jndﬁ"uf'aﬁ@ﬂ%f(culture)iﬂi-haku'{cﬁﬁf SFTH, (i)

e Aot it PRL Rl £ 2RI Gl
(Indicators) J#£41 10.2.1

cleLi(litmus) - u*é.:.é._zﬁvg}u&»ufwﬂ_u*mw EOTiAE
e bW ATl AL A C/ o H ki

e trn St _ﬁ-.«._/u/ pH Jr"'u" (y_f:-i 'Y .ﬂu‘}-“{ﬂ(y._ﬁ/ f(J-' Ir
e (o b AUt P Pl i U S (phenolphthalein) 2 54

e VWE 102 et il 9 pH Ao Grtbie o 2 pHOL P

s SN i PR P




| ‘J‘ ' _Not For Sale- PESRP. ' 43 - Sl 0t
? o et 103U Gl ki d_ i n o1t U (titration) 74
..: = Al /;r(‘lp 10. 3‘_)"
o e U RSP P
B £ i
o v/ |- LS
0 / /
v/ i i s
| (Measuring pH of a Solution) b/ ke p!h,‘/}“..f
T ' S 5nd FOTLL S pH S
|f : . (Universal Indicator) /'(.&U’Jr.f (i)

,! Lt u"c..Juéu.eW/th.aUJ/M»-C Ut bl Je PSS
% JU’Z—M/ﬂpHLf(ﬁl‘}’;xh/;u,ﬁd_u*;ﬂdw|i£Lfr,l#p[_[ L;Lf’l’

‘s ( pH Meter) Z<pH (i)
Uﬂbe’h’PHJJ}’J(U{aMJ/pH _

pH '_":QU!A}'CJ/ Je bl LSt |

3 ‘ -q_.a:)uv l;,l/(.;{,;ﬂ_/?';l" pH

g \ Ay . 2 -1}
i 3 . R Ly e
- .I- - vof AT ¥
v_l., - Na . el |
[ { -, . . L |
RN e Bliis WS



S sl sidl 10l 44

ApH

10.2J¢
fe U pH §U1-c-0.01 M 8421006, 5
PR IR AT ARG PP 279 { M

HCl(aq) —— o . H"'(aq) + ; Cl-_'(aq)

e 102M P AT | Rt F 2T B b001S A 612

_pH = —log [H']
: _.-.L; GJJU:UI.’LJL;B/J’}‘L}J 7 TH
| pH = -log 107
pH = 2 . B 2
g e TS

_W?Jv pOH i o Jw"'o 001M LKOH

A

"~ AR

L




AR - b Sl 2% 00IME F TR K A S50.01M LU
AL Nl C[OH] = 000IM ! 10°M
S pOH = -log (OH)

pOH = dogl0® = 3 |
R . .pH = 14-3 = 11
4 | i ; _ 104 J¢
0l Rl SR | Sy /# pH JMJ,.%% 0.01' M
B A S
u;frzﬁfl H* Jr (i E’u‘l;;l;.{:‘bx/tr Ty See 32,0 LibA i
=\ l[,-w:__,r,uf Leat)

r i : : _ - HSO4aqg — | 2H'Gqy + o) 0
b Sk 2% 0.0IME F TP 5\ 4RI S0530.01M Ut
e AP

e [ s 95610 M

© pH = —log(2xi07) = —(log2+logl0?)
 pH = —log2-logl0? as-logl0® =2

: pH = 2—log2 PH = 2-03 =17

b AENIE
Fw‘

< e



rl b v I ”-
sl g2 10 46 Not For Sale- PESRP

Jb’aﬂ:fd‘_}r‘b’&u’x/ ﬂl’gf ; <ECHy, '_
(Areas of work for analytical chemists) W 4P =)
st L Sese§ Pl ur L S el e, S § _j_‘j%“ "'?
VML bR RS GIKE KL ) - i 2 Spde | SCIENCE | ;
e I SEIA TSIl BT RIS S L P e bnk B S| i
L SIS IS -;_Jw’_@

(Salts) S 10.3

_u_;2..;..u""-y’u};ﬁ&,xa;tw,;ﬂbfuﬁqﬁﬁig@.’ﬂf’v

U e e tn or ot L s e P FTEIGF ) Al
L Ule te U e 2l G e bl (basic radical) Sbsley & Uioe tb
_z_-_t'l.lf (acidic radical) Lﬁ AaSi

<] Lt«l’ U4 10. 4J"I Lo bW frtL,e.Ju,rJ’:wrtb’(salt) 2

quiuu,w: 10. 4J"

(NaC) £ uﬁ( e (HCl)y’lJ:b;u-[, (N
(KNO9) o oby|  (HNOY LtFh K) =ty

(ZnS0,) L €|  (HaSOs) L2I fyib
Cas(PO): L if® | (HiPO) J21L5G
(CH:COOAG) 1,241, | (CHsCOOH) 421 LG




[Not For Sale - PESRP] . 47 osligzeisa 10
QLA bt K PSS e bn 2 ST Sl i)
L’L‘B-..;_thu'ifwiuns&féu"vumq_éxaf’éwd'ﬂgﬁi
CuSOsSH0 by
CaS042H,0 ikt
%ﬂnﬁéulfgm_ufa.:wxud’/lﬁ»@ﬂru,ﬁf _uu,c;Lfdmu"lf @iv) -

..u"&.r/l/hlp

(Preparation) (. JU’J - 10.3.1
oyl d‘f‘»’@ dtJuw’_)zidxbJw’v-wénd‘rultd’nxdtdv

. -Silx

(General Methods for Preparation) & 4l Sedu ™t
R ‘J.‘:"‘/ﬂ Ltroie & At Vﬂfc-uﬁa)fk-ul" & el LSl A

-l bd

(Preparation of Soluble Sts) SESAS W

u”/ IP‘/(L (evaporation) u"'.;r.il,.r < JI-Jr d..bézlf S dL/J”VJJr
/e leé(_y b/l (crystallization)

(3)&”'!@&{}!3);&{!6;&(}?;:'21 (a)

By the ot and a metal (Direct Displacement method)
f’; ('yn;"ﬁdl?_a.rb V2L SN TP LI AU
| _%wtw“.-.:...,wuﬁr/‘)’mm},_w sl £
S e P — e+
 2HCley + .MS(-JI ——»  MgChuy + Hag)



oK

u’”l/;flﬁdﬁl' 10 . : 48 l"éﬁmm—.,
iy AN SR &N DY, x);c)‘ffdjﬁgﬁalxl u_@;b

(By the reactlon of an acid and a base) (Neutralization method) ks

AN R -1}
_ _wz.udLJ,I_Jva,,cmMuzu’g.u_)o“-;

 HClg) .+  NaOHgq) —_+ L Nagl(q)' + HZQ(I?U’ ! :':L‘e
~ U R TN s WIS IS el el ~ SR

s r:...u"g ldxﬁﬁ L—(i -@Jsuﬂl (©)
(By the reactlon of an acnd and metallic oxides)

_.u" L.L-dl.ni_)lrﬂfu’r fduzf L-L.v" ! ...:r"’ liijlbflu@;)-’J r‘ul/ul.;

‘.'.

Ay ‘-.:3‘\.4’\.4;"\,- By «-._-J

e BT, e

HzSQ4(aq) ST 010(33 ] — CIJSOq(.q) + Hz([)
SN aitpisg91d 10t 2bordisM Is1onscd) x4 B

(By the reacnon of ; an amd -and @carbonate) ‘*Ld}"’: {g)& :’J V&yﬂliﬂ%

_u*z_.wf I u’ séwm,ldu..f'véfu—‘ Umu&...—n(.@-m:.ﬁu

o ,,(::' by O 0 gwq)

mNO’"‘" s Nazco3(.q, —— + HO0q + COxp.
»w_l'-‘%

';}“"Eu\‘\?.}l ’\;: ?L La J\ -;‘::" '-T,.. ‘l = I\J --E:'u \-{l‘t‘ \J (“G :

(m_n'}rsa-ii;irs.i?\(il?]:gp_ amf_ n'éﬁﬁtam"' soluble salts) :



[NotFor Sale - PESRP] . 49,5 Ptz ok

- ‘.g‘

—
£ & 1 oot G R!

Sl atbidy s'.a_rwrréfu’v @
_ _u'a.- Ju-‘ ua..;wu,wz}zn ;w‘f'tﬁu’vu' (il
7 ﬂ:._pu.l (c) r’l..f }-s () Ml._f}’b (o)

& "“L':'.” % :( --.—- "u"-’ux(f-'t"‘;{df-ﬁdyv (i) -
o tc_gfwdéfdﬁw(;%%u: 'CuSO,.5H,0 » CaS0,.2H:0 (iv)

S rhfﬁlda#huuw&d"»wi W)
SO i ?L[;...?bjfz_.a

(Types of Salts) (U“IJJ"JL' 10.3.2
-Q':Qrbfrus__wmﬂ/ﬂv

(Acidic salnts) dﬂ LS (iii. (N.ormn! :alts)u‘. IVJ.«': (1)
(Muted salts) f’L'J: (w) Basic suts) vz (i)

(Complex salts) J’(«/ﬂ/ W) (Mivedsalty) AL )
(Normal or Neutral sats) Admdt 6

c.&gw}g}*}véf T ld"mJ AT e oL sz

.u,ww’ ¢-J’ Y Lﬂdzxé.ﬁ‘/u‘” Lo-e b‘lkf.z‘ L’d/.ﬁlv(j)b‘—

d HC'M\ ) KOH(gg) e KCleg) + H30q)
HzSO«uo--ﬁr Z.'_.‘.mea-u as —-a;v'-"-"'r»ZnSQ«Q+ H0q) .
e BOu + INaOHgy  ——- Na;PO«.q; + 3H,0q)
Vi) 2 Zhine aloyof
i _HNO“:.; 25 mﬁc;m.q, o NH4N03(.q, + Hzo(.,
RV TRy N el S S et 3 o R
Lu,. \.."_u,,_;.r:-_-: i T T ICTECT R YR BN



Slontyrteii 10 50 [Not For Sale - PESRP| -
: .
(Acidic salts) | o a2
_JL;_L/JJWJ)UJ!:_JTJ‘!'JJ’;/I H* St d 1L 420
H,SOuaq + KOHgg — 3 KHSO4qq + H:0q) ’ it
HiPOseq + NaOHmy  —= NaHPOusuq + H:Ogp '

—%%’/é/M@UﬂV:
gl AL SR L i

KHSO.ng) i KOH(aq) — Kzso.{(aq} + H,Oq

NaH2P04(aq) + 2N30H(;q) —_— Na3PO4(mq, + 2H;0q
(Basic salts) U bl (i)
. - » ~ s -
-ug";;ﬁfﬂ)ﬁﬁﬁbﬁﬁl(f % (Polyhydroxy) U/'u,&- [,d_;{u‘J l.r-@.f
Al (OH)3(s) + HClaag) —» Al (OH);Clay + H20q)

Pb (OH)ye + CHsCOOHuy —— Pb (OH) CHiCOO ) + HzOp)
1

Zn (OH)ys) + HNO3ag =~ ——® Zn (OH) NOsuq + H2Og)

_ﬂ.w"w;céfu—‘ Sk /wéjwdv, i®
Al (OH); Clisq) + HCl(aq) —— > Al(OH)Chyg + H:0q
Al (OH) Chg+HClag = — AlChu + H:Op
Pb (OH) CH3CO0(sq) + CH3COOH oy ——> Pb"(CHgCOO)z(.q) + H20q

Zn (OH) NO3(q) + HNO3(ag) —>» 7n (NOa)z(q} + H,Oqp H
) .- ] " i 1

 Doublesals) u’b'&: @
‘/JVJ,QL)’;,UPI)’/‘(LBL:..d_ﬂff}’)ﬁ”d:flﬁu}bgbb» :
e Sk S gLt Gl Aegs




* [NotFor sale - PESRP| 51 Sl 22 100k
(41 Uty « (FeSO, (NH),S0,-6H,0) S ot 2s ot 36 S 2 Ut 2 s

ks (K,S0, Fe,(SO,), 24H;0) M2 e K,SO, - AL(SO,); - 24H,0 )
Y.
8 [ s | (Mixed salts) U Lab ()
Ly el P WIS B E s S Cenrtie LA 45
 -eCa0C) Cl AL BHJe S A8
4 (Complex Salts) ng l.rgfg'// .(V.i)
St LF TN Sl Y uﬁﬂ'w{%:lrug{i_mftffu’ﬂbwg
(AL e ts = Lor? 1T f{ﬁ e ket el §I S Tl
-<&>[Fe (CN)q¢]* UUU‘&C@J'K*JE@L«.‘Q&?'MTm [Fe(CN)g) X L«;/::’(f?g :

(Uses of salts) HUWILJJV 10.3.3
&H”L"’LUIJJ’UHVr"/;-U‘éjuﬂlﬂ"’(‘}?u:di)a/}yd)h)ﬂ//if‘fjb
,u":fa.)u'lﬂ 5

...«uwﬁu*’tf 105 J"

?JJG—U;(‘/L;U!V&—? t’ﬂdl‘"b’:é.w»bédl/&ﬂ (NaCl)j:‘l;,“ﬁjr
) a%bl?d@"({udlklﬂ)fuﬁ.'}ﬂ")).‘uﬁ'K‘J‘tﬁ’;fjsu.-/ :
PG L e e, | (NacCOR K by
I T RO | il




P

JV;:’;’.‘?:JH’ 10t . ‘52

_ [NotFor Sale~ PESRP]
KL G Ye i I LAt Ui el
_q_mdu-‘?ud}go’@,ummﬁai,: ¢(NaOH) 3y ¢ (Na'zbo'g;'1oﬂgo)
; 13 BBy
et SU sl g | (NeeSON) L33y

-4-mdb»‘*'u-“dégJx'r’e.bslﬁfédumd@!u’ﬁsg (NasSI0g) B

_./‘;.b'ﬂdb;.’l(ﬂdngﬁd_‘-ﬂwkfg’ lyflff ¥y (NaCbs) .ic.u{ﬁiv'

«WJa S J ;"'c'l;sl}/'f:(‘/gf'&)& 14 (heat resistance) JHJ_'J.:(

_f‘;.rxd@{é_éi.f_sbfz_. ;zu:d}jl)g)

Lol By
"ma;a:o;.ibﬂ;o)

L mewfo‘-’;vflJy/J#,,_;rxdw_zit.ﬁu,

192 U= (reagents) J’f [ 6; Ji’{ JJIJ,../ (’ e LJ[/‘L}: u:’yd (CaClg] ,’s’ U}‘l"v

.....

J-'-l & b JL“'I (Drymg agent)./ IJL::J:”J J’ﬁi.ul ;rﬁ

J:l Cal -« t‘ndb’lJ A_Ld./uhf(f 94 «c.t':rdl*’lufi_.l:e

a/:*lu%/()'{u:tﬂ (u.ﬂ«w)?fa./,ml_)/lf Jheit|

Z:é-g::b_ﬁiﬁdiul U,Idbujb’cq_t‘ﬂprfﬂlffi/;b’NaOH"" T TR

e R

2L ef y.;_t-wfdwu:a_f w,ea..’ylg»ww/ﬂf(.;ﬁ

N -.-{ I:,-‘f'”-;,k"'.‘.-.' .' _9},1[_)“""_}:&-&“/’3

B,/ J—q‘—vndwoﬁtfkuflhﬂmmb&,«ury, 0

= s P



253 ol rteiil 10t

E?.}lnafror'sue.-msgpl

(Neutrahzanon Reaction) U'( ldxﬁ/ﬂ/r

. _C—It./ﬁ“cdll,'l_)lfjd ..c_.Hh'(d'('dzu{"ﬂfxdr'd/uw’iw"'M'J

_u'lﬂsjawsudufuﬂfp
S S Sy S e +
“UHClg' .+ NaOHuy — NaClyg + Hy0q)
HzSOqaq} + 2N80H(¢q) '—"' N32504(aq) . + 2H20(1)

CH3COO0HGq) + NaOH(aq) ——> CH;COONagy + HyOq,

(=t @

c-mzf!,-! I3 b’u;mzf :u,,J LT
; L{."é—f db"" n—f'lf.r';uk'..-lf t‘,qu_"‘u:&
Ju’:«:. t&%d’l«gﬂir‘){uf_ﬂ

g:ﬁ:.db K’Ui'nh?.' P Ars uh:.,.»

Yl
PN e S L HPO, il
(NasPOd 2 & AL NaOH

E: ' ..u‘f._pb: ../_d/x: '
- adwre A i
SISt L

s A -

s-ugg.-,ubs—uéw_q_.uud;g._dgwazso,, -v

e : “"t’ﬂ

(Prcscrvatlves in'Food) Jsssz4U~ JS#

i 'ijkz;z{)g.’_b Lo L L L P i v {3
LU (microbial) S A oo X L b b

Uk A TS A Fissss g LN E 08 | SClENCE
L L Sl Ll oA Sop LS e
..U'Lbédlr*'l;ru/fbﬁdl)_&;)l!‘;c i
_‘(fl):!b'f WL q,:-.ﬂ S ;i.f_u‘a/:f/:J:ms&g Lg% uudu’
L R S . _wLnJMu’.{_L &b /,J‘f;_,/f

o O U O S O O o T

A .%sw,:’k.m,.“ st (Acid Rain) ¢/ /42!
_in f__,«ﬁifl/fﬁ)f th..ul}l’f w;&_fﬁwnﬁlmﬂdl L -

o w%-&w" oht Utzu,w*.gﬁw
~q-d%ul-ﬁfu:wu?;u.u»g:wm,

«90 H4,

9€:

SC!L.N(,L__

OCIETY




J bslyrein) 104 54 [Not For Sale - PESRP| I

e FT o A UK BT RS AL 5 e

TE It L 1gr &SRy et s g LA L TSy
e JUsy A+

S :Vf-r.'..(}/ KISl b Se BSE Gzl o

' -g-dllr( (amphoteric) |

s K D et I SR K PRIl B e |

_5..[}@ (adduct) S Hze Gorbieb S LG 2T c

St Ui S s P -1 f(;jﬁf 6L Usilis 3. cp A P e
b

R A A I 2 G

14 pH ﬁ-u;beC;L;ldbéJpH bl 1 BANANSEIpH (=T . ;
. O %E

e S el Ber kT . %
.;ugz.m;chu"’fgﬂum,@L,cﬁufdi&'@'fﬂ o
-q,rééuk%-)ﬁé’ahgf”vﬁmw' Jf‘-.’r .

e Saa bt u*.ﬁru:@-ﬂ, e

o M PRI 2P P L ;-.ww’w ks




[Not For Sale - PESRP] 55 s e i 10

e

o I el FEL i

:‘aa/&g 'ij
e il e
a.dﬂlff':'f' ®
LSy .
7 L -Gty
i §£ 345U pOH »ipH |
=\ U sz AF [

{

et e
LML A o
L Acwecmg. |  (GHELLH ":';L,"f'; i
LS Tl AL o | A o
A Y Ass o
N i (A e




"f U’*ﬁflfrVUfc-anU' —’4—(3/() fﬁlic_c:.uw*
@ gk

| i © --é-..v‘:.’gb’(-'jn_._ .."-“;;-'*"" i

a) b*!’df”i'

f.- A ; Hglw HO A ‘;h,-‘é“.?;'.} ’
- R Y o
b EA NG ‘\.\-‘ J-."-JJ \.‘;J;R\

(a)x L LI035

g‘.é:d.-kuﬁ:‘;?/ i

“‘“«—4‘

e




,ﬁﬁﬁ)ﬂf} :$ M 50 0“'*{‘;{' Hf)q e ' ..»{._)L«.f (6)
_ :f_bﬂ.}?’ j‘l’ WREL (@) () c_tﬂd’;&/ WSy

. rrrxd'utdg 81 () @ u'&u..;)?'u"/"w oS

- :..\bl.f :w#é/d'f ld)ilﬂ‘: JL'QJKJM'U’( 5 (D

S e ) A
R = _“ W07 (h)

1, @ u’m !

R :_ th '\..ﬁ\)r.k.lm Yo

i q_wuyufg_ﬁd;bJu”vde rul (8
'tt.‘!'vu (d

(9)



u’ﬂ Lsl z-;;'c}idf 10;,.[. - 58 l",ot Fﬂm-’mb

IR 'u"-r‘-.

AL gt

‘e U pOH J/#0.02M £ Ca(OH), (11)

(a) 1.698 st oty (b)) $1:397 > I .1-.

(©) 1231 | d 12.61

t e ST i (D) J |

@ HO ) N i

(c) HCOs @ sor | o
?4_m.c|.uf¢._£t._£mfu—( ld;u"_ﬂlusé . . s

{i(a): S CEZI | ® Lok drEvul

© @ Heklau¥ Wi |

i S g q_Jf:.»stu* T G
@ WYL ® s’u”:;.ﬁfw&i'-f
© WeldrS @ el YL e

TR §
N F '1. ‘1-—;
- HINd T T %

?‘ﬁqﬂ"”JWf'{.ﬁ‘“?;'».f";v"'I'




59 o A 100y
- e RLLENGA L (D)
A(b)FS
@ HSO,
3'%—%’&)’3:'(.5@.-0&)’.34;,0 (18)
~ari-(b) . BEs
(d) AlCh

EJ*«,T.»»‘ -. 4, e ' % ks ) 7 4.}.-(;' Ugﬂ“&w’,zg }JJ,J- (19)
R R LTSN i R :
s @ ﬁ:.’:g.;ut‘u (D) q—cﬁd--’/f'iﬁﬁ/*‘g I

© q_,fffdfu&u | @ <3809
B K, [ [OH = 1010 ; 25°C 00)
o sbA e 25 e

3 1»<10:;’m1dm'3 - (®) 1 x 10" mol dm™

=y
JJu“{-tz:wchJM e @
| ;Mu,ﬂr(b)}m;.{;.,'z pH.

e



Jﬂbwlﬁc}.ie!! 104 60 -
' | ?.;_bul.s’(-bﬁwaiuc’awuz" )
Se H AL AT T, (O
_uf?té}iﬁluz_ui_ndmwdﬁ&ﬁﬂ’} i P
L Se RS -y S (®
ofxn’lblec-J:"’Lbé;2pHg/:'"UI:£JI L (9
S fldizis 10) L
@ bt ) Pl ' PN
_u/u#;w-a....lt.«ﬂ..f NaHS04 .ﬁq_..JVfo-f Na;S04 ' |
-q/uk.«uf’('fét&f"l/ ‘
wzbéd"bcfu’”b&"m.dg -
R S W T e o0 I
S s " -qf._»t.-;azdﬁ- setrud Uil
; u-?cwuu_l,g_,&ﬁﬂwf
Ab U‘f'h’: ,,..—umyu.!" Spukr! 1




e Ly Y, O e s R
o @i | : | . -u/&u,u’ FL i @)
i :‘é .
%&Jgﬂ’(ﬁpmf BLe S VRAZTEGL )
HU)! RL: }Lw, -J/ug...w-’(u!g”wtu/_»/d’_ﬂu @
; R SIS S ot )

[ R S S T
R T SR '"-"-:?i';_;‘-'f"i’/l..f,’*-’t0'1"M;,l I EP0IM T @)

i 1_ ?s'c..._Jw(’a’ ji- sfﬂrﬁjufld,,

-*» i Bubds
L .. "" ?'?chbrd’bélwa.'??-y Fas! HOsMME20 (V)

E i 5 ux(‘//wlm ©'
_:_-’:-h‘h/f.._f...!/(f;f”llHCl '.:.‘:._'*_‘}.f,) M 2200 (i)

L QLRSI (0)

sl .--;'.ib_?l:l/(__z sour (11)



Slosstste it 10k

62

o
(i) 0.15MHI
(i) 0.040 M KOH
: (iii). 0.020 M Ba(OH),
(iv) 0.00030 M HCIO,
(v 055MNaOH -

(vi) 0.055 MHCI
0.055 M Ca(OH),

/¢ pOH 4/ pH S 02MH;S0;

-/ pHY 0.1 MKOH
~/#*pOHY 0.004 M HNO

— —- £ e
4 : o
3 -
b




