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REDOX REACTIONS AND IONIC EQUILIBRIUM

TR ST H SifeRiTeRReT U eraer 1 R,
TR STIT, Sffeiia<oT 714, RIa amae Rigr,
ST | ¥ AT, SF—eTR 9 ARFAE STeRRo,
AR B e, T F1 S TOEwd, T
IR TS YU, FHITIT WHIG &l Sieds &l |

ot Rfare
(Redox Reactions)

werelf @1 Ud gy # 9Radd s g @t
fafsraall R BT & | ST U Heed ol g velad
ftfrard €| e swam B fasm, o fasm,
e &1 | grar € | vSied (Redox) &g, (3rderd=)
Reduction & Red T Oxidation (3ffRiiRRoT) & Ox ¥
ey 997 &1 ard Yetea s 7 affeiiee a
ae a1 arfafrad wftafera &) vStew sfafwamei
& favga vd gee 519 & forg sifaxdia=or ud smea

& g B SR ATaead ¢ |

4.1

4.1.1 difediavy 19 399as g (Theory of
Oxidation and Reduction)

SHTEAIEROT U SUEde &) TIHRIT SRl &
AR TS AR T AIau Feferiad den o
sttt @ wHeme @ fog vy R ™ -
YT (Oxidation) — ifedTHRO 98 TS
arfiferar & R el gt & — (@) sifeio™ &
RN =21, 31era (4) fagga woft o< @ g &1 |AT
T (¥) Eggia &1 s g1, e (2) o fag
T<d AT qAF BT [Fpre 81| Iarswomef —
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(a1) sffefo @1 AT —
(i) 9g & S W) <l $1 Sifeargsl § gRadE—
C+0,— CO, @& FT CO,H aifadiao)
2Mg + 0, — 2 MgO (=R &1 MO # siferiieeo)
S+ 0, > SO, (WeHY BT SO, # JAfaRiTBIT)
(i) TgEvSHId SiTefio &1 e —
2HNO,+0,— 2HNO,(HNO, &1 HNO, # 3iferiior)
qEEd e ATSfe® e
CH,CHO + %20, — CH,COOH (T2 ®1 TeHE®
areet # affafrneor)
(i) 39 wrEal 9 SR 9 e —
Na,S0, +H,0, —»Na,$0, + H,0 (Na,S0, (Wifezm
HHIFE) Bl Na, SO, # siferdreneon)
@) =o1 faeph a9 ar q@e & WA —
2Fe+3F,—2FeF, (Fe @ FcF, (bR& FiRTgs) H
affaiTaon)
(@) sggoN @ e —
H,S + Cl, > S + 2 HCI (H,S & S # aifaiia=m)
4HCI + MnO, — MnCl, + Cl, + 2 H,0 (HCl #1 Cl,
7 affafiaem)
(8) o= foaerch o9 @1 @@ & FrepraT —
2 Hg,Cl, —  2HgCl, + 2Hg
(ARAYRE FEARIgS) (AR FANITS)
(Hg,Cl, &1 HgCl, # sifaxfiazor)
2 KL+ Cl, — 1, + 2 KCI ("r2férm smarsgs (K1) &1
1, # aiferdieon)
2 K,MnO, + Cl, —» 2 KMnO, + 2 KCl
(Wreferm #=e) (arefirem ueire)
(K,MnO, @ KMnO, ¥ sffaimp)




g (Reduction) — =4 g8 Afafpar 2, R
Toref Tatef ¥ (1) BTEQIS BT WANT BT E, Sdr (4)
o faeelt oca a1 qerd BT WA BT 8, e (W)
SiTeRITT o1 fpras g1er 8, arerar (1) #vr fargdl d
T IAS BT BT BT 2
gerseomef —
(31) sIEgIvH @ "I —
Cl, + H, — 2 HCI(Cl, @1 HCI ¥ 3(qea)
N,+3H, —» 2 NH, (N, @ NH, (@) # sre=r)
C,H, + H, — C,H, (W= &I 1e=  a=a)
@) =7 faeht a<g ar q@a @ HIEr -
|2+Hg — Hgl,
(RS ATTEEE)
(Er fagd a<d Hg & 1, 9 90T & &Rv)
CuCl, + Cu — Cu,Cl,
CRIECICRINES) (I FANTES)
(e fage ava Cu @ WAF ¥ CuCl, 1 Cu,Cl, #
SR
(@) sifedto &1 e —
CuO +H, — Cu+ H,0 (Cu0 &1 Cu # 3T=ra)
H,0 + C — CO+H,H,0 & H, ¥ amw=rH)
(A1) (T TN Plh) (ATT TR )
2 HeO 4, 2Hg + O,

(e sifaaEs)
(HgO ¥ sifaefio & frepra= | Hg # arged=)
(8) ==v1 fagdl a9 @1 Yoo &1 Frpraa —
2 HegCl, + SnCl, - Hg,Cl, + SnCl,
(RRRF FARES) (TR FARTES)
(HgCl, % 5o fagget #eieb C1- & febra 4 Hg,Cl, 4
TR
2FeCl; + H,S — 2FeCl, + 2HCI
(bR® ) (hT FARTES)
(FeCl, ¥ =01 faefeit Yot Cl- & Fepres 9 FeCl, ¥
3TYRIA)
e — 1, SURTEd W AMfEast b ey dd S U
9 910 &1 ST & ol & o affedraeer (Oxidation)
g rae@H (Reduction) THIN |I—HM 9fed &1 & |
zHfery a6 forg ¥Efaw (Redox) o o |
gereeomef —

+ S

2 Mg+ 0, —2 MgO
v aifvfshar § aifedo= & a1 99 89 &
TR FIREE (Mg) @ SfFIERT 81 8T § e

et sffadier (0,) @ steae of 81 W1 8, wife
Y AR aw F=Nfrm (Mg) &1 |aFT 21 381 & |
2. YEteq st 4 a8 verel Rraer st 2T &
8 AYATIF (Reductant) & w9 H deIr 98 uare] forsdsT
TR BIGT E, 98 ARG (Oxidant) & &7 # w1
BT B | SR SEER § O, HHRATHRS § del Mg
AP B |

492 sﬁ?ﬂ‘f_vﬁ'ﬂ TR (Electronic Concept)—
TI INRNEROT UG 9= T URFRETT STaRRoT
et W W 2 g e it & forg fga sweotar
& WIEAITHIYdd ATHANT ¥ BT ST Ul = &
ey fresrel wed €1
grevvmef —
(1) 2 Na+ H, — 2 NaH.
(i) 0, + 2 F, > 2 OF,

AT (i) ¥ Na @0 sifefiene s & wate 18
BIESO ¥ HART &Il 8, SHDI IRV EEEuH &I
eI oraT Na 9 3iffid &9 &, o1 Na &1 aiffid
TereIer =it Tl H, 0 HORT o Tel<amey Seeh! Sifaeieror
BIAT 2 | 31 UBN FNA B forga o sifefior o
afires B & wrvr aiffan (i) 7 T @ aftedos
X AT & SURT 4T 319 BT & | S9fry it
TY U= B ANFE w9 H URENg ded & fow
Fode T araRTeon €1 TR | AE it ud e
DI Ik Hehed T AT HEAT 2 | Feldg A1 SeRIRoT
Sifaefipor g e & geldgla @ R g Ugv &
wYq % gftefa e & —
fefiaReT (Oxidation) — SdEAH™ SIGUR &
IR TR AT a8 aifafspar 8, fwd 318 aere!
(TXATY], 319] AT SMIH) UF AT Uh U Afd sedanid
T ¥, R S o # gf B 9 &
A H HHT 81 ST B |
(i) URHIY BRI SIdg A &l YRR —

Na — Na' + e, Mg — Mg* + 2¢,

Al 5 APFY + 3¢
(ii) 39 ERT A BT G —

H O, - 2H + 0, + 2¢

(Hgd2 &1 31 SEFETT TR 0, ¥ aiferRiTeeon)

HS - 2H" + § + 2¢

(H,S @12 ¢ @ gR S ¥ aiferiicuon)
(iii) SR ST Sefdgid URENT &9 o999 § gfe —

Fe** > Fe’*+ e. Sn* —» Snt+2e.




Hg,>” — 2Hg¥ + 2e
(iv) FEUIIE 1T Soidgid &l URENT # Foaer |
FE —

27 - I,+2¢. MnO] —MnOj +¢ .
28,05 —  S,07 +2
(emaTHehe)  (EgTeme)

[Fe (CN)J* — [Fe (CN)J* +e
(GRMETTTSS) (BRETTSS)
39aud (Reduction) — Sldg AT JTCRIROT & AR
R FTEIE a8 Al 2, R @1E el (GRET, 8
AT ATTA) UH AT UF A 3 Toige i Teor Heel €,
oy Swreh oma # gfs &1 el & A7 g § e
& ST 2|
(i) TREI ERT TAFEA &V B RO HT 71 —
S +2 > S8, 0+ 2¢ —» 0™
Cl +¢ —» ClI. N + 3¢ —» N¥
(i) 3] BT Selagia ol TS0 AT —
Cl,+2e” »2ClI". 2H,0 +2e - H,+20H",
1.0, +2H* +2¢~ — 2H,0
(iii) €T ERT TSR TR F AT # FE —
Cu?" +2¢ = Cu, Fe'' +e — Fe?',
Sn** + 2¢- — Sn**. 2 Hg?" - Hg,”
(iv) FUIRA §RT Seldg ™ TE07 B2 Fomasr # gfg —

MnO; +e~ — MnO7".

MnO, + 8H® + 5S¢ — Mn™" + 4H,0
Cr,03 +14H' +6e —2Cr™ +7H,0

Ysfew AfHfpar (Redox Reaction) — Selagi=ld
STV & ST OR Sffaaiemwer Srfafehan # 9ol Selagi=
RN AfaiaE 2 &, @ e €1 99 sfafin 4
T ueTef AT AR S SR T geldg [l Bl T8 Y
ARG B 9% | 39 UBR ATFHIHI0 Ud 3Ted— Udh
T ¥ A € S 9dg Ay & gfeq
BT & | affafienor g arqerre aifafsand ve <o & A
SRR E | T < arg SArATshanat (3ifaRiTeeT vd sre)
% AN ¥ 81 sl wepel enfl arfe ue uered gRr
T TR gl g3 gt gRT e 6 o | arifq
@ Ul | ¥R WY goldgd AR 2 6 | TR
wogol aififihar YEed (Redox) aififdhan sgard) 2,
Fifd g9H 39=ad (Reduction) Ud 3ffadlaor
(Oxidation) =9 wsHA AfFfeTd & | 39 TSR Foldg @RI
MRV & MR R Yefaw arfafsar @1 freforfag
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yhR RTfid w1 add g U At st
foreit ves warel 1 g verel # gelagia TR g
B, SRR TT—aTT=r= AT VeraT SR deardl &1
YEiaq aafufhan a1 o arfdfsaen & a9
T BRI 8-
(i) aiforeiievor araf arfifssa (i) sroeraeT aref srfafsmar
Jeremref —
(i) PR Ao & a1 # oar sra- R e dTobe
q HIOR Fa1 € | THDT IS THBIT —
Zn + CuSO, — ZnSO, + Cu
g i sttt Frforfiaa &) ard sifafharstt & =i 2—
(31) aifedreve s sffsear —
n — Zn* + 2e
ZnSO, ¥ Zn" 9 SO A F| Zn W 3 geAagH
N ¥ Zn? A 999 © | 31 Zn @ ZnSOiﬁ
aifariereor garm & |
(@) swawa o afwfear —
Cu¥ + 2¢ — Cu (@ias g=wam)
CuSO, # Cu** 7 SO° T ©
SferfTenvoT 3 Aifhan # Zn g1 QT T 27 SAde A
Cu’* 3T gRT U8 foee e € | e CuS0O, &1 Cu
H 3TeR gl B
39 YEraw arfaferar o1 fr=fafia usr ofF foraay Tt
WA & —

2¢ ®I IR ifadEeT o arfafsar)

Zn, +Cull — Zn’! +Cu,,

faq) (aq)

2e &I YBUT (9= o i)

(i) 39 PR fier ArEge fAdus 3 iR e )
BTN AEge a4 @I A o g9 o &
Cu[s) +2 AgNO - Cu (Nos)z(aq) +2 Ag

3(aq) B(s)
ATE w9
Cu(s) +2 Agl’m‘[l +2 NOR(N]J =i Cul::!:jl +2 NO‘(.’\:‘[J +2 Agnl
ar

2e T TEI (AT 2 arfifian)
%

Cu,, +2Ag;,, = Culy +2Ag
I
2e &1 gRemT (ffaefiser arg aififa)

et arfafehar # 9T o arel geret | ue siiedieNe



T IRT TS BT § —

sfaeftara® (Oxidant) — 98 gamb (@] amad
AT W YStew AfAfRn ¥ Feiegty TE e g
eIt uAfa BT 8, e iieRS Faard & |

BB ARG — (i) 9= fagd o a3 - 0,. F,.
Cl,. Br, e |

(i) Tl eI del HepAvT engsi & Aid— K,Cr,0,,.
KMnO,. Cr0,. HgCl,. SnCl, anfz |

(iii) F=a e arel A — HNO,. H,S0,
EdS (Reductant) — T8 Taref (A7 e &l
AT Wi et sifafar i geag[ @ € g
SHfeFiIRd B 2, JIUARIE HEaral © |

H/Y JATA—S — (i) I fagd o+ 9vd — Li, Na, K,
Cs. Zn. Al 9 H, (813gI9) |

(ii) =1 er=raer aret A — SnCl,. FeSO,

(iii) TTESOM ATATSES (HI), FESN Aehss (H,S)

JfedtaRe Ud saEe SHAE dre gt — W
Terel Wl Terdet @1 TN O T8 #R GHd &, 4
yffRerfey & SrER aifadfieRe d Avamd Sl avg &1
&R ebdl ¥ | 9aEERY — H,0,. $O,. HNO,

413 IAEAHT A AT ATHHDOT D
(Oxidation value or Oxidation Number)

“forely it ¥ fopel 79 & WA Ue uRerd
& el (GRATE AT HTeATE) IHEHT STFEEI 3H
FEAME "

IR # T 7 iR A (3T, 3fd) SHH!
sifafereor Rerfa &1 geifar 2, fore FrafaRaa fawt @
AR R iR far wrar 2 -

(i) &7 A AR & w1 SR qEwared aw Bl
&

(i) ST 3T TRV & e SuRerd udias WEddisid
T BT i faegesRoraT o w9 @ e @ ferg
ATFHTRIOT 3 H AFTE —1 21 FH [Ield Forar aret
TRHIY] & STEATEOT 3@ H AN +1 B 8 |

(iii) SUNEHAS® T B EAT URATY] B SITFHTHIT
i # +2 9 TR o & SifeiieNeT sid # AnTe
—2 BT 21 W — (1) A-B #§ B @ faggaskorar >
A T IR, 1 A &1 sifediew ai = +2 TR0
B @1 aMal = —2

(I1) A=B # B &7 fagfasrora >A @ fageseoma, @ A
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T 33l = +2 TAqT B &l M3, = —2
(IDA—>BHABIIN 3 =+ 2T B &I 3N.3F = —2
garswmmef — Na 8,0, (@ifew araese) § =g

YA @ AT i T TR
A —
S
+ = T* + -
NaQO—S8—0 Na
!
¢}
Ge 1 XA T IT3HE —

0-S8-0 A= & PRI = +1, +1

S'> 0 & PRI = +2

$'—8 & BRI = +2

FA A =1+1+2+2=+6
|ea AE @A FHoA BT ¢ | gafe offedfigw ofF
M A & W e e, o o § -
1, Ta 7aRe # aed @ fdT off TemTe] @ sffaRireRoT
icb W&d I EIa1 €, W H, HH#1, 0, A1 0, H O &I,
P,H P @1, S, § S qul EX T UhIgC # Bl B
SiferiteT i T BT |
2. @—1 & @@l (Li. Na. K, Rb. Cs) &1 3ifawire=or
3 T ARl § HIG +1 B E
3 git—2 # T<dl (Be. Mg. Ca. Sr. Ba) @ 3ifafidmwor
3 (3raT ARt # SATIIH ofh) = +2 B 2 |
4. H &1 sifadieyr sicp (3194 #ifre #) = +1 slar €1
Sqars — HIgal b Wi gEgEsl (MgH,. LiH. NaH.
AIH;) # H ifawfide 3 = —1 B =
5. SIS P 3iTFIHRT 3fd U 3o+ ATl § —2
BraT 2|
JqaTE — (i) OF, ¥ SATTST 1 SHTeTeHvor 3ieh = +2
&l 2 |
(ii) weifedTEs (0,)) ¥ aifewiior & aifadiew sid
=—1 Bl |
(iii) G sfewrge (0;) # sifeedor o sifafieer oi
=— B 2|
(iv) O,F, # Siferfror a7 Sifaiienor 3fch = + 1 81 2|
6. TN & SifaiaoT afd ot Wt it § waa
—1 BT 2|
7. ADI B SRNBIT 3 I9 W IURT AT &
R BT 2 | SaTevmet —




(i) HCO, . Br, CI', T,
STFATEI 3fF = — 1 2|
(i) C0.>.80,*,80.* C,0,%.8,0,%. 8* Wl Hefehl #
Ud P ATFITR 3feF = — 2 |

(iii) PO’ .BOI". AsOT . AsO} &1 HeTeh! o Ucheh &l
STFfTRr ol = — 3 2|

NO; . CN-, OH™ &#i @I

(iv) NH.Na'.K* @& fo1q ucdia &1 sifafiaro e =
+1 g
(v) Ca®", Mg?". Fe?* & foT0 s @7 affariTanT aieh
= +2 &

8. I HAB! BT SATFATHIT i = 0 BIAT & |
gerevvmef — CO. NH,. H,0. Py (i) @1
TR 3 = 0 2|

9. &elTor adl (CL Br. I) &7 ifaIawsor 3fd Y1 —1
BT 2|

Iqarg — 3¢ Saarsel ¥ g 3N gotioi Alfiret #
+1 ¥ +7 dF 8l Hhdl & |

10. TSI o] ¥ TufRerd |t TRATORA & affeiraor
3T T IS AT = 0 BIAT &, Taich Hahdd T H 9
TR SR A9 B Fou BT ¥ | W — K,Cr,0,=0

g Cr,0t =2
11, ToblT e BT STRNBRT 3k D FATSI Feldg (4T
W ¥ Afer 2 21 Wehar | p =i & a<dl & oy
TeeIad SHTRAIEe af = (@ | —10) BT 2 |
Serewmef — S & Uiffe o H,S0, @ H,S,0, 4 8
T ATRATPRT 3 =+6 1T &, Tk AT AT
T STFHTHT 3 = —2 B T B IR AT +8
G +7 UTed BT 8 | 39T HROT I 31 Sifrda v
RieRse & w9 A 2 €

WeTq H SRR 3fch Hehed T & MR TN —
ety — 98 wEafAe afafkar e gerd &
T T<d & At afd # gfe B sifediexe
FEATAT & a1 Taref JUard Hedrdr 2, Fife a8
aifafigd srar 2
g — 98 e sifafsar s et & wardr
T @ SHTARIIRRT 3feh # FHHT BT, T FElTdl & o
e ifaiieRE HedTdl &, il T8 Taid ST & |
gqreeenef —
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2MO; +580, +2H,0+H* - SHSO; +2 Mn*

+7 +4 +6 +2
Tl __4
o ar [ sm sf # gf (i) [
A 3 H FHH (raE)
= sifafear # —

sifefiepRes gl — MnO, (Mn & 31af. 9 &)

orae etef — SO, (S @ 3. H ghe)

oUW yeref R o b1 sifeRiiever sid Ay
BT 8, $ad ATFIERE & ®Y § F1 B & | o
KMnO,. K,Cr,0,. HNO,. HIO, a2 |
v geref 5 ava @ it afd Ay =l
Il ATATTE & WY H B Pl & | 9 Li. Na.
Mg. Zn, Al. H,S. HI a7fe |

o U9 uerf R g @ sifefieer sid ey 9
Tferpad & w2 ©1, JifaiihRG T IUFRIE Sl &
w9 # B B € | W™ H,0,. HNO,. SO, e |

e u fodt oft 2] srerar wae o # Sufverd A

TR T o SiTaRiERI 3 STd dA B o1y Swd uREI]

T STRATeRNTT 3feh x HTFTeRY STTa Yel & |

WETEW—1 : KMnO, # Mn &1, K,Cr,0, ¥ Cr &7

Ni(CO), # Ni &7 T [PtCl > # Pt BT ST 3

BT T |

(i) KMnO, ¥ Mn @& feq :

HET Mn &7 SRR 376 = x 2|

I x(+1)+x+4x(-2)=0

(K &1 ATaIameoT afd =+1,

O FT ATFH 3fF = —2)

A 1+x-8=0

AT x=+7

31T Mn &1 Sffaiidv i = +7

K,Cr,0, % Cr & ferg :

AT Cr &7 SiTFHI®I 3 = v & |

2x () +2x + T x(-2)=0

(K T STaiHeor 3fd =+1,

0 &1 ATFATH 3l = —2)

AT 2+ 2x - 14 =0

qr 2x =+ 12
X =+6

AT Cr &1 ATRITBT 3ih = +6

(iii) Ni(C0O), # Ni & ferq -

(ii)



AMET Ni BT SR 3fd = x 2|

x+4x(0)=0

(CO &1 ATFAFHIT 3T = 0)

Tl x =0

31T Ni @7 3ifadIeeo 3iF = 0 |
(iv) [PtCl ]~ & Pt & feru -

AMET Pt &7 AT EToT o = x 8|

x+6x(-1)=-2

(C1 7 SffFHHI 3fF = —1)

AT x=6-2

qT x = +4

AT Pt 7 SRR &k = +4 2|
FETENT 2 : H,80, # S a1 iR 3ich ST v
H,S0, # 27 Sifaiio q=ar] widwss & &9 4 814 &,
T iTaIIN 3 —1 & a1 9 o9 sifadrad
RATIRIT T SHTRATEHROT i — 2 B |

& H,S0, # H,50,0, & & ¥ foraax

HTRITERT ofch A1d Pl £ |
2x(+1)+x+3 x(-2)+2x(-1)=0

ar 2+x-8=0

ar x=+6

AT S T TR 3T = +6 B |

IfrNHYel Jid @ JYIHT —
(i) 37 B YIOTAT : A P GAAAT o Heid GHTI
T AT 3 |
g~ HCIO, > HCIO, > HCIO, > HCIO
das o 47 +5 +3 +1

(3771 AT BT TSdl HH)
(ii) AR® B ygerdl :

TN BT Uderdl oc

oy F A AE
8N : NaOH > Mg(OH), > AI(OH),
3iafe 0+ +2 +3

(Teh Yderdl &6l =l HH)
(iii) dTrfeRS @ J9AES T oAid! AR :
ot YESiaw arfafera # sifedTee uered seragl= 9897
BN Al g 8, R herawd S wrdt aed
@ TR 3feh 3 1 BT Il 2 | 39T UehI} S19=ieh
wered gelagia @ W sitadiga 8 w2, fras
HwY IHd yATdl ded @ ifediaw siw | gf &
T & | TR it gerel #1 qemal IR SUd
AN AT ] 98 WA Bl 8, I U Solde = &1 Jeu

S5

TN WD qAT ATARS gE1f B AT TN IS N
AT BT T8 AT BT 8, WI Ueh Scidhaid &l AT 69
T |
FrFNeRS HT TUID AR =

Terel BT HeR gomE

wfer S19] A1 YRA] A1 oA 2R weY fRY T
FOAg ] B HE AU AT dF A g2 B
AEAES B D AR =
vaTel 1 AR FEEA

ufer 2] I gRAIY] AT A ERT SN T
TOEEET P A AT BT 4F W g ghE

WETERT 3 © KMnO, &1 3 =¥ # geais! R
S BT | ST A H KMnO | @ i =R
&Il & —

2KMnO,+3H,S0,— K,S0 +2MnS 0, +3H,0+ 5(0)

+7 +2
| |
Mn & 3TRITHT 376 § 5 &7 B

MnO; +8H" +35¢” — Mn"" +4H,0

| .
Se¢” @1 g

T8l KMnO, sifaiidrs &

KMnO4zﬁlﬂimaW:39+55+ (16 x 4) = 158

. 158
KMnO_l G2l gFﬂ&g ¥ = —=31.6
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4.2 JIJAMS—AFA (lonic Equilibrium)
IS AT FEATd 2| e Wfde T4 ugEviia
wfsrarelt # omafie—wrR eyl €1 smafe W
TRrT AR W & gl @1 THER 9 9d U
gerif ®1 9 EFT AEY O g9 aaven @1 faeg #
o 81 amae gad &vd 81 | faaes # smE! &
SRl &1 el e &) g ardedar 3 8 Srar &,
wifes e # faeqa o &1 yare et & R g
B | WEwd e 7 faeee | gl @1 foga aaedr &
TR O T2 a1 a1 ¥ Ffiega famr —

1 aQT'I 9eey (Electrolyte) —  Tamef S Sl




forerer # ety et # amEfed (o) =1 o £,
forad wervasy 9@ fderam ¥ fagga &1 yarg g g,
U ATICT FEATd €| IIEOT ¢ AE AfE G
vael gdia gewdiasd A | ded smuey g &l
U= 21 et e fear T 2

(31) 9s@ dga UETA (Strong Electrolyte) : o
eI eraeed verel S feras # e gof faartoa e
€ | 37a: FIea R A=l R 81 Sed ardddl S
HESEUSUEE

a9 : NaCl. KCI. Na,CO,. NH,Cl. AICI,. KI anfe |
gt @ : HC10,. HCL. H,SO,. HNO, aff2 |

Tddl &TX : NaOH. KOH. CsOH affe |

(@) gder dga 3vEcy (Weak Electrolyte) : ¢
dera argey ygrel Wi fAeras A aew (arqel) R
BT & | 310 31 e = Arsar uR 5 arerddn
T & | IRTBNT ¢

gdel 3% : CH,COOH. H,CO,. HCN. C H,COOH.
H,S, H,CO, anfg |

gdel &TR : NH,OH. AI(OH),. Cu(OH), 31 |

@qu : HeCl,. ZnCl, anife |

2. '3?1?[ IFqecy (Non-Electrolyte) — 9 ugmef
i ST oo i gera amaAt § srafed (o)
T8l B €, oTie worewy g9d faae F faga &
waTE TE BT 2, 9T AUy HEAnd ¥ | SITeRv—
HEddIoTd e WY : wEe, IR, UehEla anfe |

el ST arerca #F e s@Even a1 <9
St faee ¥ fagga anfad &3 W ga & IR
@ PR IHRN qEed B ofd & 39 fbar Bl dga
gqeced (Electrolysis) HEd B

421 Aga—aveed figrm @1 dga fQ@ioE &
g1 =1 (Theory of Electrolytic dissociation) —
dega araered @ fobar @ dega sraeedl @ uwia
TGHIUﬁ B wee w31 b v wie eanfras (Svente
Arrhenius) ¥ 9 1887 ¥ =T e RagT a1 dgd
feriror & T a1 wfres v | 391 smafeies e
(Ionic Thoery) 91 ®&d & g9a yqd fag Freferfaa
=
1. 99 ol depa sroerey ueed (3, eRas a1 dqvn) &l
et Hier Wl & 91 98 &1 WHR & defd SMafi Fon
# forgaT &1 SITaT € | 399 Igd SMaf¥a F 6l 3T FEd
2| =7 fopam &1 amg=A (Ionisation) HED &, g9a |

=9 fhar &1 faaae (Dissociation) PEd 8 |

2. 3 g A Jad A AT YLHTIHT F1 G

BT € | 3R ST TRAT] A U & e &

CFIE 9 FEUTART URHIY] AT URATS] & WHE @l

FOTRA B € |

3. fopeT =g srIeed & faoraq # qad 50 W41 el

N IURerd eHEE B Gl G gad g Wl Rl

R IR FOTAR BT gt W & avTes gl € | T

T ey P faerdT I ISR B 8 | O —
AL(80,), 2AP" + 380;

T AP SFEAT OR B OO = 2 ¢ (43) = +6

W SO FUMAT TR &el MY = 3 x (-2) = —6

4. F2a sEey & e # eFRE 9 FomeE O e

AT UEd IrUFey & IRl dUT IHS AT & He

¥ U o qrel wifid g S 8 | 39 smafae |

FEd ¢ | T AR W T S R @1 FRE A

feram i Wepa 21

—

AB —— A" + B~
ATRITERET O S AU 22 T R SI1] &9 ) —
_[AT]IBT] - ‘
= [AB| K = 9 Renfd

5. S STTeey T frere # e gor v # T8 e,
TAR O A B Al H oo g 81 o Oed
SqEe &) el AT BT 92 3f% o ot faifaa
grar 2, fauE &1 ArEn st €1 39 o (G o
ERIGES

Jgd emEeg & AEl A g A
fomreE &) Amn (o) =

g seea & Ui T g A
6. U arTHey & foerae # faga awr yarfRd @ @rdr
2 91 A HUTE BT AR Tl RO VA P N
ST B | WY Heie B AR — AT &
FHROT G- FI BerA (Cation) T TARS &1 3R
SAFTHT & BN FOMIH Bl AR (Anion) HEd & |
faerm 4 faga amr & yarg @ SRR smaHr @
oo o= # I & SR qHATS o bl © |
7. fF T SeIa aeed & f9aae @7 foea =neear st
T AT T 9 WX SURerd oY &1 A W e
Bl & |
8. dgd ey & faerad & 1o Sud Iufterd qamert
& 07 < BIebR SIRAAT & 9T B F | O 2 CuSO,, e




BT el T Cu?* ST & R g 8 | 59 9o fody
ugref & 3 0T HY 9 (RS [0 OH - A=Al &
FRO BN 2|

9. degd araeey & faeras & 3] e re (Colligative
properties) (SR WA TTE, FaIHiR | S, RS #
A, IS W AFEA) Ao d SuRed amHi
(eI T O W W T S5 § | 37 O @
A W WHE HleR AFE9 drel fdert @& fere dee
JUEE &l YATd deld eIl @) ger # aifiie gl
1 99 0.5 M NaCl & IR 276 0.5 M gRan &
WRIRY T4 ¥ 31 B ¢

4.2.2 Imafw |y | aregd (Meaning of Tonic
Equilibrium) — 3RMT9 & ST U6y fGuoH &
fagra & orgur faerae 3§ 9ga sruwed & 3] FdR
Al | faifea g ved E SR W g Sud A
(EFRE U RO WYdd B O J9gd Suued &
BT 379 T ¥8dl & old &1 ORI YepH U THE
T B @ & dl faerE ¥ Gga soue & s
(fonifSra dega sroerew) qenm S JNUHSH @ 37U
(e dega ervee ) F F2 U IS W e
BT T & | 31 9= &7 2Ifes A1 ed 2 | s ares
(Ostwald) ¥ I aqmn fF IwmHE 9 & 99F 2
AR W= W W g STl T @ e @ er],
forar S war 2

AT feh e @317 Sl s9=ed (Binary Electrolvtes)
AB W1 foeras % A~ 9 B~ # fomifrd g 21 afe ares
H AB &1 U& Al oidh? V ToTex et a=man a1 € 81
D [T I A= "o BT A1 39S AR Bl et
TR ¥ UEfid & Adhd & —

AB—— A" + B

urfE Hie 1 0 0
R 9 Hie 1—a o a
l-a o o
R Wi 7 v v v

(Tsem)

{-%:C} ¢ = HreR W

AT G W HieR d=dl (1—o) ¢ Ca Ca

EENCORCUINE St i et L BN E D e A S i
- _[ATTBT]

s § — K= [AB]

[AT] = [B] = Ca T [AB] = (l-a) C

K:CfxxCot: a’C (D)
Cll-a) (I-o)
T8 K — oo Rerid, 6 74 33 T a9 w®
et fafire araey & forg ff¥ea gt )
i gdat I el & oIy
a<<<], l-o =~ 1
31 K=a’C

a1 o= % . (2)
fopeft 71 e & Arsar

[A*] &1 [B] = Ca = JKC . (9)

1

THLR) T o o« %Eﬂ o xﬁ ['-'C:V:|
T ol g SEd AHTd @ faRI BT A SHdT
AICR AFEdl & d3Hqel @ e Arard] a1 aqal & aiqa
@& T gl &

T SfiReares &1 I a9 & |

e — sivedles T9a1 FrRM $9a gda JTa smaeat
HHA B E |

foatom @ wrEm &) ywifaa &9 9T BRS
(Factors affecting degree of dissociation) —
feRiTor @1 A= @1 frferfad &R gafaa & & —
1. 49T AYUeT P PTG (Nature of
Electrolyte) : Uad dgd srqacal # =i &1 yapf
e a1 uger g wEad 81 & HRY g6
oo arféres g1an 8, 397a faarors @ A1 (o) =1 it
T | Tafes geet JeId sraaeat H gl @ Uahia wEHareid
(@7 garg) BF ¥ faeae # g% fages &9 s § |
3@ oo @7 A oo<< | BT E

2. faeiraa @1 4Hfd (Nature of Solvent) : fa@ma®d
&1 Wrdedi® (Dielectric Constant) &1 #IH dg4 WY
@ ®1 A (o) ¥ gy &l © Faifs e &
oAl HI &f9T H¥h §eIah [9aToT Bl AT B g1l & |
A= =TT faemet # =—fi= e 2
foame 99 fem Uehigld WA
WIHGA® 231 412 2438 80




el 1 WIdeldi 34 el § watfe gF 3 e |
forirs waifies sar 21

o faare #1 Am3 (o) o e o1 IwRIdEHTD

3. d9 (Temperature) — A9 7 q% I fagreE &0
= (o) & 9 7 gfE B 8 wmifE faEee o
TS ufsar 81 gAY weEl # 9™ A gl B W
ardr Hued! ¥ gig Bl § Wola: o & A g9l § |
4. |T=%T (Concentration) — T&e@= # 92[a arqgcy
BT ARl # FA F G 3T a9 | gl FRA W
foRITSH 7 AT 9 ey 2|

- diicdTes agdr Frm & ergam —

o x%?ﬂax \/7

5. faega & arw amaei @ SuRufa — 3da o
sqeed & faerad § wHE drdl yqdl dgd sfqHe
A TR AT 991 & HIRYT el ded eed &
faRITSIT 1 A= 9 il & | S- Yee 3kl HCL &t
guferfar 4 geet aret H,S @1 faer e rdn & i
Tl A wHema H B | S¥ 9K NH,Cl 99e ed
Eey T IRy # gdd g smEed NH,0H &1
faRiror @w 1 Sirar 21 <1 W NH, 81
NH,OH &1 Sufefer # H,S &1 e ag o &
(fore s &t SuRerfa) |

4.2.3 IJFA-&TIR® BT JIRITE  aFqemven
(Arrhenius concept of Acid-base) — arfraa &
Uegd Eed g & EN o d yaref B € o
ot ¥ srqafed (feifsa) gev erggior smad (HY) <
T T TR 9 Tarel € O oier # srafed (o) gy
TESITAEE A IT EEgifee 3= (OH) ¥ §|
serevomef ¢ e

(i) HA (3 ) === H' + A

HCl === H' + CI:

H,80, == 2H' + S0%:

CH,COOH == (H,C00" + H
ﬁﬁmaﬁwzﬁmwmmmmﬁﬁﬁﬂﬁa
TR T B |
Yad 3 (Strong Acid) @ fTTHT ARIRT A= R
fareras # e gol faer g € | ghe fre s 1 81
#1 99 : HCL. HNO,. H,S0,. HCIO, a2 |
o 3T (Weak Acid) : FFT WRIROT Asell T
Tererar # afed feRiIor el € (<< 1) 9RT: CH,COOH.

S8

HCN. H,CO, anfa |
8RS : (ii) BOH @N#) =——= B* + OH

NaOH === Na' + OH;

Ba(OH), === Ba’' + 20H

NH,OH === NH| + OH :

Ca(OH), === Ca¥ + 20H"
Ydel 8R® (Strong Blse)-ﬁ{WﬁWﬁW
DohMm e R L)y % MRA | wkEIfe: Kk v gkE K 3L bw & sly ax1
B4 & |59 : NaOH, KOH. CsOH amf |
gﬂﬂ&"ﬂ?ﬂi(\\feak Balse):ﬁ’vlﬁﬁﬂ?ﬁw
Hr=dl & folU 3red |4 § faua gl € | g9 fav o
<< | g 8| 9% : NH,OH
e — BTSFIOF & (H') BT 3MdR 984 Bel M 9
T N S F Fed A B B § BROT ofel H
TR ST ¥ €T Vg Webdll € | SUOY BEEIN SR
(H") Sefr faeras # wer & a1 & affedior w 3ufierd
e M U UHi sl & A qYEd gidw H,0°
(ETESIFET W) a1 ofar 2|

HK:_;:B=—> H.0: s=sifaa amad
gTsgifaw arTaH weat faa BIHY
H,0;(H,0"-H,0)H.0!(H,0" -2H,0) @ H,0,
(H,0'-3H,0) @ @ € o H,0, @ e
frfofaa & —

/\\

Hﬁ‘oﬁmmr?ﬂ HQ' 1;9@ &1 & SwT
aﬁﬁlsﬁwbﬂ m:ﬂawfaﬁw H,0;.

H,O,” T H.0; WWW%?IWW
W= H OH- Wﬁ@m’maﬁm

S e afifsar @ ava 9 aTR @1 arfafem &
AUl Ud ol 91 § | 39 e &1 gerdiHiERor
FEd |

HA + BOH —— BA + H,0

T NS AU
ANFEE & SIAR S99 A= $1 e wg H



o W -
H +A +B +OH —= B' + A~ +H0
4T i
H' + OH — H,0 (Ssri=m)
Gra @)  (ERE W) ’

3 waee € fob g srfafisar fras srer & H ama= aen
GG & OH &MU+ §uiv & H,0 a41d &,
SerdteRT srfafssar wEar 21

Jerd@ver 1 (Heat of Neutrilisation) : U&
qelids el T U dodlich &TReh bl 3 d e #
TR BT & SR W B8 S 1 IErInIT
T B S |

T fIeTem # gael arel T7 Ul SR B SETAAH
S 137 Tl daANT (575 KJ) B0l €| Said gaa
I 9 Gdol &S, AT A 3 F Vdel &R AT T
I G Ao MRE & oI ISTHFEIOT HH BT A
13.7 K.Cal (575 KJ) ¥ ¥ BIaT & |

PHIROT : GacT 3 IR Gaal eNE & o1 fqare 18
BT s g9a faro @ ufsban § go S sraeifia
B 9T 2

W¢ (Limitations) —

1. % GV 37 ° &TRG &1 dad o faead 4
B AR Hell § |

arateir faemadi (Non aquous solvents) # Tereif &
AT 2T STR@IY AR Bl 9 AT &
MR TN FET AHSTAT O Webell & | S 2 i
H NH,NO, & 3l TR bl =&l HHARIT ST Hebell
2l

TE HARCN 3oTeird faeiraesi § HNO, & &R
el BF, & arefld @IagR &) arear Fel ol 2 |
3T sifgEl O SO,. NO,. C10,. CO, anfe
T2 & @4 ¥ CuS0,. AICL,. FeCl,, ZnCl,
anfe & 3relid ATSR BN 39 STATNOT & HEEar
| TE WS A1 Ak |

4.2.4 I UG @RSl &1 fquIe (Dissociation
of Acid and bases) — 3 @ &R & o= @1
e Sl ARFAEE AR $ AR W |

a7l &1 fagio™ (Dissociation of Acid) : 3RFaw
RO & ATAR w4 bl ded ovaca & 9
faera &% & 1 98 faaem # 3 el # faaifoa g

21 afaafoa dega s e wWw SmEHl @ W
TR I B AT € | SeTexeme : 4 U gad o
HA &1 9t # faerg fran oimar € o a2 faeas & 1Y
9 A~ Al # farnfora g 2| Wi £ HY 9 A- 3
AR Y AT aFe HA 90 #| 919 o7 &
fouoE @1 R d H® 9 A~ @ WaoA @1 8% |AF &1
I 2 a1 AT o HA & arvpell @ S9d smaat
H" a A~ & 981 Uep e ar weifud 81 orarn 2, g

frreaferfaa v wefiia oxa & —
HA —— H + A

ar HA + H,0 —— H,0" + A"

Tl argure e & fram

k= H:OJIA"]
[HA][H.O]
. [H,0'][A]
T K[H,01 = [y

T faera=t # H,0 @1 s/ifeies 7ra g1l 8 Ud o
1 fOEe 9gd F9 BT € O SH! ArEal H
ReR FM1 <1 Wepa1 2

[H,0] = Reri®
K[H,0] = Ka: Ka J&l ara @1 faaiem
Remid 21

. [HO'J[AT] ; ‘
l\a_—[HA] . gfaen @ ferg H,0* @1 H

¥ favenfaa & W
[H ][A]
TN - (@)

ard: fpl o & foTor & ATRITaRel R TS g
I G RO B H=dl & OHG | it ara
B Al & 90 ¢ W U ReRid &l ard &1
e ReriF (Ka) wc 21

& gde 3 HA &1 Al C A Ui <fiex & @
oo @) W o 8, o aremae 9 HY. A 9 HA &)

Arart Frrar gl
HA —— H" + A
URfEE Al C 0 0
(molL 1)
M Arear C(l-a) Ca Cao
(molL™")

forrior Remis & @i # [H]. [A7] 9 [HA] @ A4
R T —



Cox Cau o’C
= Ka=
a C(l-w) ar ha (1=o) . 6)
W el & Y o BT A1 987 & 811 & (a<<l)
¢ l-axl
N Ka
. Ka=Ca? 91 o= c - (6)
e [ 4
o os— o o S ==
¥ v c

B V 37 @ Tl B T Bl B |

37e: g o 3T @ Ao &l AT SFa! Hie) Al &
A & FEHIIIRT a1 TFa & T F FAgard
BT €1 (AiReares aar W) |

T qE W B @ fF gdd o @ Wl 9e W
oo @1 A= (o) Tedr 81

e & fauiom | o —
[H]=Ca=C %:\/KJ-C
sierar [H'] = JK,.C .

=T wT=ar o8 g ol @ BRgT 3T & A=l
SOD foed Remi® & aiqd & WAOR ERi 8
TR T A

[H'] =K, .C

49x10" % 0.1

=49 x 10"
A [H]=70x10°M
arall @ YR (Types of Acids) : 3l BT &TREAT
@ AR T e T UPR & BN & —
1. UHET®T a7t (Monobasic acid)
2. gEANDT 37 (Polybasic acid)

1. UPRTRP! %A (Monobasic acid) — d 3%
TOIT# @aet U e I Beg o IRATY] B & o7
faafora Srepe v HY amg= &9 €, ueheied! arvel 81 & |
FHT B TP T ReRied e & | 3 o e 9
3501 P Tk € UHR & oTavl I | IETEROT -
HCI. HNO,. HCN. CH,COOH a7f2 |

die — H,PO, 3/ faaiie W @ael T H' 31 <
T | 3T UheTRaT arvd B |

2. 9gHER@I 3% (Polybasic acid) — d 301 o=
T AT 57 W ST 3MIHA A FEged XA B &
ara: foaifora gy 1 a1 €1 ¥ aifdes HY o 2 &
g faaioq Rerie & W49 ©f a1 37 ¥ aIfels B g,
TEARPT 37 FEeR] & |

(i) f2eTept a7t (Dibasic acid) — H,S. H,CO, H,PO..

[H'] 2 e
=g - B H,C,0, nfy g smA T @ H W] B9 @
208 K R B9 qdel aret & faRo femid (Ka) @R Q1 wel # e e &1 o g faurer
AR 4.1 femie & =1 A9 2 €| S=mewemef : H.PO, &1
B faaior e (K) femar —
BIFRIATD 377, HCN 4.9 x 10710 (H H,PO, —— H' + H,PO,
w1, C,H,OH 1.3 x 1071 (1) H, PO. H* + HPO:
BTeUidd e 3%, HOCI 3.0x 1078 T
uiifess e, CH.COOH 1.74 x 103 ; _[H'][H,PO;]
: i : ) g & forw fauee fRemim : Ka =—5———
dfrg® art, C H,COOH 6.5 x 10°F ( [H.PO.]
Bifdd 37 HCOOH 1.77 % 10~ _ ) [H' [[HPO: |
qIRE 3, H,BO, 580 %101 (I1) 9 & oy fauos Rewis @ Ka, :W
Eﬁ@fﬁvﬁﬁ?ﬁ a = —4 2 3
- - ;]E')HF j-’ . ::: d (it) PRI areet (Tribasic acid) — o9 H.PO, &1
A ISR K fortor FrfaRaa @ uei & gar & —
BEIEXVT 4 : EESNELE e (HCN) & o4 M (D HPO, —— H"+ H,PO;
Jere # [HY] 1 FTT ] (Ka = 4.9 x 10719 PO,
CERE s iy T H PO,
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(I) H,PO, ——— H' + HPO;
Ka. < HIIHPOS ]
[H,PO; |
(Il HPG® —— H* + PO’
! _[H[POT]
T HPOT

g fourTord Rerie & Wl &1 %9 sia1 & —
Ka, > Ka, > Ka, waﬁmmwﬁﬁuﬁw
ReRIF (Ka) 91 931 & @M ReRidl &1 o %a
BT 2|

Ka = Ka, x Ka, x Ka,
298 K WY 9 TERIN Rl & faare Rerie —

arefl ¢ 4.2

3+ Ka, Ka, Ka,
WeHgR® 37w, H,80, HRIB  1.2x107 —
STl 3, H,C,0, 3.9x1072  6.4x10712 -
I 37, H,S0,  L7x107  6.4x107 —
FrEITE 3T, H,CO, 432107 5.6x107" =
BRPIRD 3, HPO,  7.5<10°  6.2x10° 4.2x10°8
WElg® o, CHO,  74x107 172107 4.0x107

3l @ faioH feRid Ka & HoTd® ANTRYM &I
pKaﬁﬁ%—

pKa = - log Ka
3T 37T & 9o ReRIE F1 pKa & w9 # 41 IJad

aﬂﬁﬁlwaﬁwmkax% &IdT & a1 yae
pKa

A @ foTu Ka &1 AF 318 9 pKa &1 919 &4 81
& [T gl 3 @ fol¢ Ka &1 919 &9 9 pKa & A4
Hferd g &

#R® @1 fagioH (Dissociation of Base) — 3ri
& HHT BT &TRpT T AT Tl faeras § fauo= g €|
&1 @ fIITo T ar ¥ &1veh @ foarem Rerid & Fd
TN WP §, RS B o Reriss #1 K, @ wefdfa
oGRS

AT & U gddl eve BOH &1 9iel # faerg &9 we
faere % R & fauom W Feforfa ara <enfug
BT 8 |

BOH B + OH-
T oruTe fbar & fram ¥ -

61

_IB7J[OH"]

[BOH]
afe gdeT e BOH @t il C molL! 9 faioe
1 AT o 8 3iR fIe™s &1 ame Vo dile & df BOH,
B 9 OH™ &l W= WX Ar=ar H=ar 2l €1

&R F1 farer Remis K,

b

BOH —— B" + OH"

URME sl ¢ 0 0
(mol/L)

TR 9¥ Alsdl C(l-a) Ca Ca
(mol/L)

K, @ @ioid § | g & 7MW W -

Ca x Ca Ca?
b= - Kp = A= .. (9)

A &R @ foIT o T A A 8RN & (a<<l) A 1 - a1

K, = Ca? (1:,’% .. (10)

FHfAT [OH ] = Ca. = Ky, -C L (1D
-2
ar Kb=[OH ]

C

DI & YPR (Types of Bases) — &Rd| @I
AFAAT B AR W eR® Fr=fafad er & &1d €
Aie— forell aRe W gfoRemu= o OH- &1 A 99
8T I ArFeldl heeldl 2 |

1. UP Il &RE (Monoacidic base) : f=H
yfeRemy= A OH- 3! & 9= U BT 8, U
AT 8RS FEAN & | STP1 dad U [qaro eRiE
#1d1 2| 99 NaOH. KOH. NH,OH a2 |

2. IEIATT 8RS (Polyacidic base) : T favem=
T OH- ST @ We=m €7 47 € 9 oifd = 8,
EARAY 8RS FEaTd 8 | F9P1 faaro <1 ar a1 9
e Ugi # B & BN 39 [9gTer ReRid 7 a1 <7
¥ 31ferd B B |

(i) fgsrelia &R® (Diacidic base) — Mg(OH),
@ foda |

Mg(OH), =—— Mg(OH)" + OH .. K,
1 _ [Mg (OH)"|[OH" |
& [Mg (OH), |
Mg (OH)* =—— Mg* + OH .. K,
2+ -
Kb-_:[Mé [OH™ ]

[Mg (OH)7]



(i) fer<fia &R® (Triacidic base) — Al(OH),
&1 faara |

Al(OH), = AIl(OH)," + OH .. K,
Al(OH)," —— AI(OH)** + OH ... K,
Al(OH)** —— Al + OH ... K,

_[AL(OH)3][OH" ]
[AL(OH);]

b,

K, = [ALOH™ (O]
[AL(OH)F]
[AP*][OH]
~ [AL(OH)*]
It @ WA B &Reh! @ forar Remias & A &1 &4
# K, >K, >K, & & 9o ¥ anat & ol
ferarsr Renie K @1 A —
K, =K|,| xl\'h: x Ky,
298 K W §Y gdd &Nl & oo Remies —

wrefl 4.3

&R K, T9ais Nerid
givan, NH,CONH, 13 il
Ufelt, € HNH, 4.3 x 10710
€, CH,N 1.77 x 10-*
glEgoid, NH,-NH, 1.7 % 107
ST, NH, 1.8 x10°°

#ferel U, CH,NH, 45x10
AR T, (CH,),NH 54 x10+*

zr¥ #fore wiF, (CH,),N 6.45 % 10°*

8RE & K, & FONAS aGT0F PI pK, FEd ¢ |
pK, =~ log K,
I
DK[-,
. del 8RS & fo0 K &1 A1 sifeieb 9 pK, &1 7
¥ 1T & TA1 g4 &R & fore K, &1 91 &9 9 pK,
&1 A1 Jiferes BT § |

?ﬂ F L o W ol o (Relative strength
of weak acids) — W & &1 gdal a7/l HA| @ HA,
&1 = Aredr C & forg fogtem &1 A shae o, d
o, & T TS Remis A9 Ka, 9 Ka, & T —

&R &1 Yaerdl of K, of
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37 HA, @ [H'],  Ca,
at HA, ®1 wmed [H'],  Ca,

_ | KaC
B | Ka,C
3/ HA, &7 amed Ka,
T HA, &1 amed | Ka,
A s & ferg ffdaa am oe S gda srat @1
SRS AW 9% (AT ReRI®T & a¥iHa &1 3T
e 2|
e — Sl ¥ Wae 3l & IR o7 21T © o 31
e @Y el TR CHifed v B Rl I B
I 2| {E 3Tl DI SUfeE HHe H1 w
HCIO, >HI>HBr>H,S0,>HCl>HNO,
[ |
A
>H,0" > H,PO, > HF > CH,COOH

I

géa 3+l
H,CO, > H,S > HCN
|

SIS

425 Wd &1 AMAMS B (lonic product of
water) "Kw" — ¥g W UP arfa géa éﬁgﬁ ATy
¥ Zafey 39 H™ 9 OH- amaAf # oreq fagiom &
Frreaferfaa wr=r wenfad =1 wiar 2 |
H,0 H*" + OH
e AT e @ e —
_[H'][OH]
"ol - 1)
AEl K &1 o &l e Rerie ded 8| sifgafod
STl @ VAT T ATl Bl ReR A1 5 Wandn 2, Fifs
STt T faErar ST & BIdl 5— (TFTT 550 TR WTel
% oAl W ¥ Fa v A 2 i = 2 1 e
K [H,0] = [H'] [OH| [ - K[H,0] = Kw]
Kw = [H'] [OH ] .. (13)
Kw &1 S &7 "3 [orde” Fed & |
arg: “Rem W W o § SuRea HY 9 OH-
AT B ARl D EEDA B O BT IS
THhA HEd 217 3W Kw ¥ melfa s €1
298 K @1 W 3feE Wl & dleldhal A9 & Ja0T 39—
[H]=1x107 molL™" @ [OH |=1x107 molL™" ure
BT E 1 o1
Kw = [H] [OH]



Kw = (1x1077) x (1x10°7)

Kw= 1x10-* (1
Wﬁqﬁa’@h’\\‘ﬂﬂﬂﬁm%l (oo a8 @
FRY) |
fafi= 9t 9= &1 Kw A1 —

ureft : a4
qaHT K # Kw &1 A9
273 011 <1013
283 0.31 =104
208 1.00 <1071+

I[E Wl qM S Ao # H- 9 OH &1
ATedl A Bldl 2 | fdb=g 3779 Haet afvel A1 vdel &R
e 9= H* amasit @ OH- 3ma=! 31 Arsar f ufkafid
B 9l & foeg Fif¥=a 9 R 9a & e eree
B A W Rer wear &

298 K W Y[E o # o fems w HY sme
A & AF A 1< 1077 9 9 811 & @it Kw &1 A/
%10 ReR vEa1 2| 31 OH 3 9=l & a9 |
1x10°7 ¥ & R [HT] > [OH ] 89 & &R faea=
ST BT |
BRIEIT : 298 K W I[E o # NaOH &= 9= OH
AT gl <102 M & winil 8 of fagas § HY
M Al IR@Efaa T (Kw = 1x10714)

B : Kw=|H| [OH]
Kw Ix 10
[H] = =
|OH"] 1x1072
3 [H]=1x10"2M

e — (1) Y= Tl BT T 1000 /L BT & 371 U
Y Wl &1 FAAM 1000 g BT 8 T2 9o & Ay
F@H 18 BT 8 | 37a: U 9Tor ) Hier Al (o)
ferferRad wer & sira &vd 2 |

U olley Ol &l GaTAH
el @ Hiel Wi=dl [H,0] =

EE GO IR R

1000/18 = 55.5 (molL™)
(2) sifaarfea @ faafora wia & sl &1 ergud —
U offeX W § H,O IIIT &1 wear

UF ol o § H' Il @ |ee
|H10] x 6.022 x 10%

[H] x 6,022 x 102
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55.5x6.022x10% 555 __ . .
= =——=555x10
107 %6.022x 10 10
eI 55 B 50 TR WIeT @ STU[3T H Tab 379] fenfora
BT 2 |

4.2.6 f.ga. s@EReT (pH Concept) — T faeaa
B g [HY] a7 [OH ] & 3R U9 @0ad &9 & |
(i) [H"] > [OH"] T faora= arsiiar 2|

(i) [H'] < [OH™] dT faera= eTNa®T B8R |

(iii) [H'| = [OH| @ faeae Serd= &nm |

forelt faes @7 sreiiaaT a1 AR & ®aa HY
AT T ATFwT & @9 H Ybe A IRE G 2|
T foera=i # HY 2mae |adn &1 71 &4 g g, forg
10 & SR FOMAD T oM Jefdid fvar it &, i
iaersres TE1 B | IH @rdd ¥ B oy |7 1000 H
S AT AN | U T2 iAot qomTedl U
I T4 pH @81 7T | 39 SRR & IFAR [Gea @l
H* I A=l & pH ¥ yafid & & o sl p &
e phorenz (IT power) 21 H ¥ A HY 3me
Wl | e “fedt faeras | sufera HY smasl
P W= a1 (mol/L) & FIIITA® TELTIIE
(logarithm) &t pH @sd &I

pH = - log [H'] L. (13)
1
— 1 ) —
ar pH T ... (16)
ar [H] = 10PH (17

pH &1 fe=aferfad e+t ufefia farar o \ear 2
“fpdT foeras # SulRerd HY emM 9l (mol/L) &
o @ AL (logarithm) BT pH Fed & | sfera
fopedY faera & HY smas 1=dr (mol/L) @1 &rad &
& foTT 10 & YR AT TRAT FUMTHS b1 Bl HdTHE
A pH FEdTT 2 |

298 K 19 9= Sefra faer@s § HY 2mes |rsar 100 (1
M) & 10-4 M s aRafifa g1 wed 21| s pH ST
(pH scale) T 0 | 14 & =g URadH BT 2|

[H] 1 107107 107 107 107 107107107 107 107 107 e e 0
_____ N O e N Y
T Iprfrr T T
pHAF 0 1 2 3 4 5 6.7 )8 9 10 11 12 13 14
AR T FT AT A (SETF) T8 9 FT a5 H
¢ . >
fra | 4.4



[H'] # 10 7o gfe 89 W pH & 719 # ¢ ga1E
w1 Bl 2|

298 KA W pH = 7 89 W fieras Sawi= grm,
pH < 7 EF WX a7 eI pH > 7 B U &R 81T |
FRTERERT ¢ (1) el faeas — spal & e
(NH,CL AICL,. CuSO,. NH,NO.. (NH,),SO, @1 auf
BT el

() ar@m faewmT — aRSt F Sl ferge, g
T, T &1 o ofavil e et fderae (CH,COONa.,
K,CO,. Na,CO,. T 9% fderas)

(3) SeriA faerms — agE 9, (K, = K,) &1 Hael
A, e &Rk & gV & et faerad |
e : pH @ WA &1 pOH &1 1 Tda &) W & |

= = loe
pOH log [OH] @1 pOH = log [OH ]

a1 [OH ] = 100V

pH @ pOH # W& : 81 W4 & f& Kw = [H']
[OH ] =1 x 10"* (298 K TR). TYTOF (log) o TR—
log Kw = log [H"] + log [OH | = - 14 log 10
dedl - log Kw = -log [H'] - log [OH] = 14
(--log 10=1)
aferar pKw = pH + p“t = 14

pH @1 99 90 & & g 4 9= fag -

1. Uel 3%l 9 Udel &N &1 faerae 8 gof s g
g, o

(@1) vt aret @ Tt [HY] = et a1 St

Y& eRE & Y [OH | = eTRaE &l Averdr

N N . 1 .
— —HCl 7y —H,S0 1— =102
R 100 Rl T M ]mu S
B |
3Fd pH=-log [H']==log [10°%] =2

N e .
= e U H 1—=102N &
g po- RO [OH 10 I

3 pOH = - log [OH ] = - log [107?] = 2
pH + pOH = 14
! pH=14 -pOH=14-2=12
(@) W19 W 3T AT T &NV o Aaal Hiokar | o
T B A -
Tdel el &l [H'] = 2r7el @I Aledl x eTRepdl
Uqd &R Bl [OH | = &TR® 1 AreAar x arardl

64

S 0.005 M H,S0, @ fag

[H] = 0.005 x 2= 102 [- H,SO, 3 &TReaT = 2]

spH=-log [H']==log [107%] =2

2. g e 9 gdel 8RS & faior gof <&l 2ran
gd o @1 [H] = Ca

a1 [H*]=yK, -C
Tdd &N® ®1 [OH| = Ca
ar [OH = /K, -C

C — 3% &1 W=l
o —» 3T B RIS BT A
K, — 3 &1 faarer Rexiss
C — &R B "r=dl
o — 8NE & g a1 "=
K, — &TRe 1 fqaios Reri
S92 0.002 M CH,COOH &1 10% fadisr grar €
gad faer & pH BRi|
. 10
[H ]:C(1:l]_(102><m:2x104
Fa: pH=— log [H'] = - log [2 x 10°4]
T pH = - [~ 4 + 0.3010] (log 2 = 0.3010)
pH =4 - 03010 =3.699
3. B pH & 719 6.8 € 50 [H'] gRasfera #ifom |
pH = - log[H"]
ar log[H™] =-pH=-0638
Il [H']= antilog [- 6.80]
= antilog [-6+0.80+1-1]
AT [H']= antilog [- 7 + 0.20]
A [H]=1.58 % 107

427 9% faer@q (Buffer Solution) — \HFITIT
fepaft ofY faer= ¥ oISy | W vad ep AT ued eI
e R faeras @ pH # (H 3mae |rear #) giads
BT & | T 9Ea W i Ud I st
# pH =T weayel g 21 o U faees R
oISl AT H Uadl 377 T Waat &R 7™ W pH A
sqfafida wear 8, 9wy e (@9g ufowel faers)
FEdd &1 o 7 e o o wan # uee
I OT Y9 8RT M W A7 9 $ W pH
d o gRadw @ shar, ¢ ol pH ara
faerma awx faewa (Swg aftEl faeas) ssan
2



IEY fqa9T & YBR (Types of Buffer Solution):
A G YBR B Bl & —
1. W IR faera 2. fafr g9 faerms

1, WXl 9B% faeraq (Simple Buffer Solution) —
el 3Rl 9 GAel AR & ol B fderd | BT —
NH,CN, (NH,),C0O,, CH,COONH,

2. faf¥ra s fAe@T (Mixed Buffer Solution)—
Y T UFR T BN B —

(a1) sr<fra Twr fae@T (Acidic Buffer Solution) :
T e + G o 9 YA ARG W a9 dqd9 &
e, ot W faer™ FEdm 2 | S{EeT — (i)
CH,COOH + CH,COONa (ii) HCN + KCN (iii)
H,CO, + NaHCO, (iv) 9iR& ¥ (H,BO,) + IR
(Na,B,0.-10 H,0) &M1& |

(@) sixda 9w% @@ (Basic Buffer Solution):
e G + A ARG 9 A I | a9 wavi &
forera T, et 9 faerae weard & | SeTer — (i)
NH,OH + NH,CI (ii) NH,OH + NH,NO,

TBY fFaT (Buffer Action) : %9 faeas @1 R
W1 faeram # &9 A § gad o A7 Hae &R AT
™ 4 pH 79 &7 ufRafdad == 9 <dt, s fpar
FEATN & |

wd 961 faeaa @1 aww far — s wiice

forerst @7 wx fFar freTaR B #
Siefl faeras § CH,COONH, @ quf fqaie &7ar & |
CH,COONH, CH,CO0 + NH;

4 HC (Jad are) e oY — epel 9 uTed H 2
foera # SuRerd CH,COO0~ ¥ WaANT #Y gdel arvel
CH,COOH &Td € TSt feiio =9va 8 4 pH #
FIE qfRad T8t gral
CH,COO0™ + H' = CH,COOH
(g foers ) (wae ot @) (g8 )
T IR U9 &R (NaOH) fHar ue — eRe o ure)
OH~ faeras # SuRerd NH; ¥ SN &R gddl &R
NH,OH g1 & foreest fodisr v g1 9 pH 9 &lg
gfge 81 g |
NH, + OH- NH,OH

(@R e ) (A R ) (gae amva)
I B @ gee fam — gH® WY fm @
CH,COOH + CH,COONa & fdeia & Seevv grRI
W FR Fdhd & | 39 fgauT |
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CH,COONa ——> CH,C00" + Na'
(et dar) (ot forerrar)
CH,COOH — CH,CO0 + H'

(gt g srvEe) (FHemH)  (ereu fariToT)
9 fgeram # uadt ard (HCl) &1 &8 a3 e o
3Rl & Wil H 3 fdera & CH,C00~ ¥ |gad
&Y gdel 3 CH,COOH 14 &, W= g1
@ IRV T T e T 7% YT § 39fore pH
qiEde T8l e

CH,CO00- + H' — CH,COOH

(@B e Q) (wae e )
gt ya faeras # wad emva (NaOH) fe= W (69
AT H) — &TRE ° Ut OH- 3mae faeras # Suferd
CH,COOH gr SerfiH 81 Wi & e pH aRad=
EEREI
CH,COOH + OH = CH,C00 +H,0

(Tt &R 9)
AR TH DI 967 fhar — 33 o @ a9
e @ @ e¥4 & fav (NH,0H + NH,C) &
e = far &y 81 39 faaa #§ —

NH,Cl —— NH; + CI (7 foaem)
(wret dega srqere)

NH,0H = NH; + OH (9 faarom)
(gde age sreey) (FH3ITE)

29 O # v et (HCI) fiem= o e 3 o
H* 3 faeraT # Sufterd NH,OH ¥ SeTHi & Sird
& 1d pH # aRexd= =181 &1 gran |
NH,O0H + H°
(Jerd ot ¥)
=t 9K Yad eRe (NaOH) e ov @ eTRe o o
OH- a1 e % Suferd NH, ¥ 93dd 8ia gaal
&e NH,OH 77 od € W 3F Y9I & $RvT
NH,OH &1 3R g Y&l &1 are pH 9 P IR
el 1 arar |
NH,*

NH; + H,0

+ OH
(Uael &TNE o)
Tue faeaT @t pH —
(A) refta 9B @1 pH : 3t I%Y CH,COOH d
CH,COONa @ faerra # —
(i) CH,COONa - - CH,COO + Na* (q°f 3mar+)
(@)

NH,0H




(i) CH,COOH — CH,COO" + H" (31e9 31mI1)
(gda ar7e)
. _[CH;CO0™][H"]
WAFT G AW E K, = [CH,CO0H]
- (H]=K _ [CH;COOH]
' [CH3C007)

[CH,COO0"] = [efam]

[CH,COOH] = [ar7]
Hifd T QORET F AT B 2 o CH,C00-
SR J& w9 ¥ CH,COONa ¥ U &idf £ |

EL)

[erar]

3

[H*]=K, - (18)

T 3R BT log o1 T —

log[H" = logK, +log il
e
T ~log[H*]= ~logK, +log [IT—CMJJ
[=rE]

qr pH=pK, +log

- .. (19)
2] FHIERYT (19) 3Tl ahY [Aea Bl 2veva FHleNoT
gl
(B) R®I™ 99X @ pH : &R 9% fdee= @ pOH
A B BvSvaH FHiEe e g -

[F] .. (20
[#1¢]

TBx o & pH e - 7 a9 faama &1 a8
pH 3r=iret foread Ae aw e gl gl 2, awe
facte &) pH WRRT HEATdl 2 | 2ield an) fAdes &
pH TR pK —1 ¥ pK_ +1 T il 8 eIl &R g
fera @1 pH W14 14-pK ~1 ¥ 14-pK +1 Bl €
SI¥ CH,COOH @& forg pK, = 4.75 &Il 8 o
CH,COOH + CH,COONa fde”[ @1 pH W™ 3.75
¥ 575 T SR

T fAdaT &1 9ead @ =9 A= &1 SwnT faf=
&= W 2 2

1. @Y & — BFa $1 YSER 937 & pH W R F=dl
& | FlEe, aEEEiFe, Biehe dauil B s g i
37T &1 BT pH A1 =7 3 v # |

2. STt # — Uchigiar &1 feva g fmior # pH &
T 50 9 68 & 72y Ror, 959 faerg=i & g o
T £ |

pOH = pK, + log
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3. favdvoners R A — (i) T g dem ot &
&Iy HeAeb! @ faeior ¥ NH,OH + NH,Cl & 9%
forerem &1 SuanT T e ¥

4. Sifg® T=a1 # — SRR &1 pH W4 7.36 9 7.42 BT

2 98 TR § SuRerd HCO, + H,CO, & a%x b
BT ot Bl 2

4.2.8 I—&TRE ATATIT (Acid-Base Titration)—
U SHI (S aTRT U &N WO Bl 8, o
A IETHAIGRT AT BT &, 3 &R AT
FEdT & | fFT &TRE §NT 317 & YOI SETHHIHRT BI
Retfey # ord & YN qodid, 8R® & TAEE
Tedid & auiEe BN & | g & ug Refy R fag
TR U gl & S dxif~e s fa=g (End Point)
FEd | o famg T 9T @ ATl 3P 9 eTRE B
AT U BT 2 |

IR IFATI # arfw famg & Meiivor &g
TFd B AT UEnf sia—eRE Yad AT BRI
I YA AT ISTHAIHW FaF el & | e F
pH (H' 3= |r=dn) & A9 H Sfa uiad= & |rel 31
Rac B 2 | St e pH & S9N 8 35
FAT—3TET T I € | ST STt Az H Uep 4 el
SR AR H GERT SN B
T aFa—eTRe Y@ & T 3 uRadd ud Ff¥Ed pH
WﬁmémﬁpHWﬁmélﬂ’&ﬁpH
a=Tel o Hards ara=r 7 uflads dedr &, gad &l
S pH W AT Hafear W dsama & | /w6

@@ H Ueh (f¥Ed pH U BT |
Y WA ARG YD1 D pH T 11
arft @ 45

. L eEd pHW™™E pHW™E  pH ™

9. ¥ ¥ pH ¥ 3rfér@ pH
qrel qrel
et oo
# 97 # &7

1. Wi R~ 3.1-45 el EiEl]

2. A Y= 4263 i brer

3. foeas 5.0—8.0 GIc] e

4. FWRIEHE & 6.0-76 drer et

5. T VS 6.4-82 et GG

6. TR 8.3—10 FEA

SATYA # SR Yad &1 g9 : AR A



7 arf<r fa=g w9 pH ¥ vt afvadd= g 2, 39 s
@I pH W @ & | -1 3pi @ eTRehi & ST
# oA BT pH T - Erel @) o fomely
FFA—ETRS AT W 3T G &1 I &
pH TR 7 g &1 pH gRads T ) R Fwar
2 | T @@ @1 pH e, STTAId= @l pH aRadsT wre
@ sl ol 8, 98 gae 99 ogudd & ferg sfea
YA BT A=A A2 | arA—eTNe g Freferfad
PR P BN E —

1. ¥9d 30 AT Ve &RG D A LAY
(Titration between strong acid and strong
base)— T IPHR @ FITATGA] A Hael &G Pl e |
TRIT TG 3 Bl DI IeRe] Tl 3 ol © | Jadl 37 Bl
pH & (1—2) BIAT € | 37 ¥ &R e o= U™ 4 pH
i efR— e 9 Brh 8 | e g T e & pH W=
H el 9 3 9 10 dd gl g 2 | 39 Far 1 yae
TN & M @ pH # altads & T amera o e
e (RFFATIA a%) B o (4.2) W wefia far mar g
39 3AA @1 1 fag W pH W 3 W 10 B
T ST ATl W qEd! | W T AT Sugead ad
T T TN Fad & o — BEtamfes, Ie s,
HfSrer IS T AmERIgA w] St g E |

|t g
‘SU 40
25mIN 2R & o0 wgEd N&R FT A
o W@ ;42
¥ YR % AN P Sare¥l : HCI-NaOH. H,S0 -
NaOH arfe |

10 20 50

2. gdd I AT YA ER® D HEG AT
(Titration between weak acid and strong base)—
AW 3 BT pH T 23 BT & | T4 &1 fHel
TR 31f fag o¥ faeas @7 pH o devrar 9 65 W 10
A% gig Bl £ pH uiadd @1 g9 pH W #
wiAteifer aman &, famg A sifvr 781 arman |
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10 20 0 40 30
BN & o UgT N ANE BT A
fora dwar ;43
T T ITATA & foIT BRI Sfa @ 3 (fF
43) IE : CH,COOH @ NaOH & Heal 3iA19 |

3. W90 R qUT GAA ERS @& HA SLATIA
(Titration between strong acid and weak
base)— Wae 3T BT pH TTHAT 1—2 EAT & | SO
el e e u us # pH # RN aRed= grar
& | 31t famg TR pH #17 # v gl 9T 3 9 7 9
BT & | 3R @1 39 pH U @ 3191 A9 Aol
1 ofre 8 fooeg widtendfe 781, o 39 o/gHa &
foru sfad wae Afde et 2 (o 4.4) | Sg189T: HCL

INH,OH & #=1 3rFATI |
14 i
12 i
pH :
10 [ Fretemsrsir

HiEE 3R
At faeg

10 30 40
25l NOFE B R WA NER @ AT
s Hem ¢ a4

20 50

4. i@ Ird AT qdA AR® @ Wed IITANYA
(Titration between weak acid and weak base)—
forei gefer ot o1 pH TFTHAT 2—3 B1elT & | 3a faera
A gdeT &R e W f9eas & pH A # -« gfs
BT § | a1 g, W pH W # w1 aRex= 8l 2|
pH # 98 &7 Ufad T 6.5 W 7.5 & W BT € |
sife favg we pH A9 ¥ agd &d aRads 89 & R



seATET & forg a1E sfud we T8 & | Al it @
BT 21 el AFAT &I pH U § d18w £ |
forg BT Y8 S gAF FT STIA fHaT S A @
(e 45)1 SerEXw : CH,COOH 9 NH,OH & #ex

ST |

AP i

| e g

10
\
25 ml Narl @ forl UgEd NER &1 I

fam wer

20 30 40 50

45

429 faermar e ok Swa SyAhT — faergar
UG &I STDT W 4 [ACTdr &1 SAHdRI Aaedd
&

faeraar (Solubility) : Fif¥=a a9 W i geef &
Mg fera & T ofley smad- § gol Y Hicl &l He
1 99 uere] @l faeraar ded €1 39 "s" gr welia
B E | 3

T (s) =

ferae T SR (efle #)

faergar PFEEa (Solubility Product) "I\'xp”:ﬁo_\’!ﬁ
e faera Iegd avEed AB (W™ AgCl. BaSO, arfe)
B W ¥ el N IHS! 984 HH A geral & | 3
UeId srEed @ e A Al 9 W9 e |
farerar wedl 2 | 39 whR dgd svged & Hgw A

# foferaa <t wm wenfad & o €1
AB —— AB —— A" +B
GIE rfefora 2y 3
(srferar) (facrer #) (forr #)
RS W= W Fe@rgurd R &1 79 e uw -
ko AB
[AB] ~

Ffeh Rer a9 W Aqw e # et Sea srraey
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AB & wiresim fem va<dt 2

a1 [AB] = K' = fReRi®

gafer K[AB| = [AT] [B]

ar K K'=[A"] [B]

a K, =[A[B]
7B K, T T ReRIE & 9 faerrar e Fed §
“fafraa o wx fedt dga svucy @& W@
foerga # SuRem smEaT & AFwarEi & e
99 dgd Ivucy & fPudr [Preawd dEdrdr
I
e : Fffaa ar o G4 ded seed & K" 1A
Rer vEar 2|
farerran rwa & afve ¥ FEfalad freed s &
T & —
(i) A% Iga avaea & fov oM@ To9%a (lonic
product). TIRRIAT [HHA & TR BT & a1 fJoad
e BN | 94 ded ATy @1 3N e W A8t
Hletl |1 Al |

[ATT[B] =K,

(i) 7S IEA sTaey & forw e TOEEE (lonic
product). Toeladr BT & A BAT & o foeram
AT B | X G TTEed @7 SR Sifern A
HTEAT ST Webeit |

[A7] [BT] < K,, .. g e
(iii) 9% 2@ ermmaea & fav e oW (lonic
product). fderadl ToEBa ¥ ARE BT S 21 ar
farerar srferdqea 2 | @E Rerfa faeras & S=ga sroaey

@ STTETIVT FT SN 8 |
[A][B]> K, aferage faerr
(araeroor @1 Rerfay)
PR — A TOERA B AH P Aeaar THEwd &
IR W & forv g ey sruded fead | aev
AT |

factaar deon faewar EEa ¥ w9 (Relation
between solubility and solubility product) —
TarcraraT I faeiaraT qUHhe o W T STiud &
@ foTT U W e SETd Ax By @ 6w fdead
4R faar evd & | i dzgd srgeey @ faekmar s & dai—

Ax By = XAYT + vBY
s XS Vs
3fcT: Ksp = [AY]* [BY )Y i (21)



a1 Kyp = |xs]* [vs]¥

qr KHP = x¥ y¥ ) ... (22)
1
Ksp |
a1 s:{ \S'J\J 23
Xy

TR, x — UF V] & (ARG & U &= =1 @l ween
v = UH Y & Ao & 9T Sl H G
farerraT g faeRrar qUFhd &1 HR | faers
# arfafsrar @1 wEROfERT o® R eear @) fafie
m%é’gﬁmﬂgﬁ%%{qKsljasﬁmmﬂ
2
@) 11 vOR & fi=gE swEcy — fo9a fEoa o
T €I T Uk FOAA Wi 811 o AgCl. AgBr.
Agl. BaSO, anf2 |
AgCl & fag : 7191 AgCl f faeiardm s mol/L &1
AgCl —— Ag" + Cl
S S S
a1 K =sxs=g

|

T s= JKg
BaSO, & forq : A1 BaSO, @1 faefardl s mol/L 2|
BaSO, — Ba*" + S0O¥
S S S
K,, = [Ba™"] [SO]]
ar K =sxs=s"

sp

ar S=\/F‘5P
@1:2792:199R & dga Iv=gey — s
fomiTa ¥ U e 9 <1 SEUIRIA WIS 811 2 YehlY
& dggd vgcy 9 s e 9 @) uFmE 9 U
O U B, 2 1 YR & Jga Iy Heard o—
Si¥ PbCl,. CaF, 9Ag,CO,.
CaF, & fog : @1 CaF, @1 faciaar s mol/L &1
CaF, - Ca?* + 2F
S S 2s
K, = [Ca*] [F]?
a1 K, =sx (2s)? = 45°

1
ar s:{ﬂl’

4
Ag,CO, & foQ : 7M1 Ag,CO, @1 e s mol/L
gl

Ag,CO, ——2Ag + CO}
g fae 2s s
K, = [Ag']* [CO ]
a1 KHP = (252’ xs=45%°
1
Ll s:fﬁ\‘3
Yy
(@) 1: 3 @R & dga Iqucy — s foaem 4
U@ HRE d @9 ROME WS g, o — AI(OH),,
Cr(OH), =nf2 |
AI(OH), & forq : 7T AI(OH), @7 feraar s mol/L
2l
AI(OH), = AI’* + 3 OH"
Haw faer s 3s
K,, = [AF] [OH *
a1 K_=sx(3s)

sp

ar K, =27s
sp
1
(K4
T S:L i
27

() 2: 3 yBR @& Iga IuECy — s foem 4
&1 G d T RO U 81, O - Sb,S,
Sb,S, @ fé1Q : AT Sb,S, @ faefadr s mol/L ¥
Sb,S, —— 2 §b¥ +38%
e feas 2s 3s
K,, = [Sb¥ ] [$T ]
ar KNP =(2s)> x (35)7= 108 s°
ar K, =275

§|

1
[Kgp)s
7 s= i |3
108
JETEvT 5 : 25°C ¥ Agl @) fadadr 0901 x 107°

mol/L & | Agl &1 faeraar o sma #ifem |
Bl Agl - Agr+1

S s s
K, =[Ag"] [T]
T K,=sxs=s
a K, =(0.901x10°%)
(v s= 0901 x 108 mol/L) &1
K, =8.13x107"7
FETEN 6 : BaSO, @1 25°C T¥ fefelarar 000233 g/L ¥
BaSO, &1 faerTdl oFHer S HIfoT |

(BaSO, T HIelX TaAM = 233)



Bl
fareraan (/L)
BaSOJ'Eﬁ qCTIT (s) =
A FRHHA
0.00233 =
= ——=1x10" mol L!
233
BaSO, — Ba> + S0O°
s s S
K, = [Ba*] [807 1
aqr Ksp:sxs:sl
a1 K, = (1x10 H2=1x 10710
JGreXol 7 ¢ 298 K 9¥ AgBr @1 e O A

4x107% 2| 7f¢ v faeg § Br ST @ A
%1071 molL' &, @ Ag* 3o &1 Hrwal F7 8Rf?
B : AgBr = - Ag" + Br-

K, =[Ag'] [Br]

Ksp
[Br]

o [Ag'] =

_4x107?
T 4xl0”

= x10"% mol L'

fadt@ar uEweE @& SUFT (Applications of
Solubility Product) —

1. B & Wed i — Ags 9 § MgCl,. CaCl,
anfe @7 ergferat Bl €1 ergE THE &1 Hgw e
1R, feram # HCL 3 anfd @it S 21 1 et
@ e # gfE & S | [Na'] [C1] > K, (NaCl)
B ST & 3R NaCl o1 Faerqor 81 e 2 |

NaCl - Na® + (I [K,,=[Na"][CI']
HCl ——H" + CI Hw faere]
NaCl + HCl - Na" + H + 2CI
[INa*][CI']? > K, (NaCl)]
(eraEmor @1 Rerfa)

e & et el o argfeat (MgCl,. CaCly) & forg

ATAME G I9d K & A BH F & HEO
sp

argfeat faera # 21 w8 o €

2. Hifeaw qgoEe & fmlo § — Fifcaw gz
HEFE (NaHCO,) & FHfor &1 «dicd fafer 9 s
1S (3T e NaCl &1 Sfer faerzm) €0, i
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varfed @ ol 81 R NaHCO, @1 sfaeiqor &1
ST & | ST PRV AE & fdb 39 faera= 4 Na*, NH,",
Cl" g HCO, ama SuRerd &1 | NaHCO, & Ksp
@I /I 31 gerRIt (NaCl. NH,CL. NH,HCO,) & Ksp
W W Bl | 37 NaHCO, @& oy smafis orwe
> K,, B1 S | 3 il | Teel Saeifid & o 7 |

3. WgT @ i § — 9ga 9= 9™ el &
wifeTs an 9efRem aw B9 € 99 - 9k wive
(C,,H,,COONa)

|G & sitenfire Fafo § gar o dd S ARy S
Juered faar |rdr 2 | g9 ferg gan ar dd § NaOH
F1 Tl faere fiemn S 8 | e ad et &
HIFETH g0l & Felig [Gea= & 9 # A9 0 2
21 39 e % NaCl i o e Na* st
ol A= A gfe g1 ardi 2, st Nat g afi s &
FOAT BT Wl B orThet K| ¥ iferes 2 e 2,
FI9® Wereawy WG B A 81 I & | g8
WA P AU DHEAT © |

C,;H;;COONa —— C,H,.COO0" +Na”
[I\'sp =]C,;H;,COO0][Na']... (Hgw )
NaCl fie= v

C,,H,;,COONa + NaCl ——
C,,H,,C00" + 2 Na'+Cl

[C,;H,;CO0 ] [Na*]? > K ... (eraimr @ Rerfd)

4. I faow dga svacyl & ek I &
# — fareradT @ facradr o (K, ) & #e e &
TN W AT o g7 £

5. TS fAeeisv # — FFEHE davn & e
¥ fAIrRIaT U w1 ag SUANT fsem S 2 |

(31) =g gl @1 GEAR fauTe 9uT WEl &
w9 &1 fefeer : o1q eFnE! &1 S96 Fagar faveyo
@ o1y eIg 9! &1 P~ |98l (a9T1) | <&@ -7
g1 @ omER O eFARE & AR & e
W(Kq))?m%lmmﬁmw
(K,,) a1l &1 1 T W1l b g H ¥ T E |
Fareronet : Hg?* . Pb2*, Cu?t, Bi**. Cd? . As**. Sb*,
Sn¥*, Sn** & FewTgSl @ Ksp @ A9 o1 HAT9 &1
& 391 R 37 Ueb Wl fEel1a W § v R g | uge
WE & gl (Ni2*, Co?'. Zn?". Mn?") & AhES!
@ K,, & A @ 9 e ¥ foeg fedia wE @




AT & Webidel & K & el ¥ Sw B & PRl
g YUd WHE W WA WA 2| 1 UGR gd R @&
e (Fe™t, AT, Cr’t) & ETggiadrgs! & der T=H
WE & gIAi (Balt, Sr2t. Cat) & aﬂaﬁe’fzﬁkw
% W AT A B 8 |

€7 TRl @ TR BT (el OIS d & SR 1Y
wiEs fhar T €| 58 facraar Hed & gfy o
g far € et - yew wE & el
(Pb>*. Ag'. Hgl") z%zraﬁr@—@rzﬁhp &AM I T
\HET & EFEET & FARTSES § W BT & | 39T B g
Yerd |HE H T TR E |

I BN NiZ*. Co®*. Zn?". Mn?" & cwIzel & fdetadn
ToHd WH fgd wiE & werss! ¥ ofte BF @
®HRY g2 Aqel wHE | v w2

T UBR G FE & gl (Fed. AP, Cr') &
BESIATES P [Gelddr oHEa Fqe, U=M 7 8 998
T EESIAAES W &9 Bl 2 |

e :— TIelar [UEha & SR IR 3@eav & oy
fa<ia W % HCI @1 sulerfa # H,S 19 garfed &
Sl 2 | g wER el W 4 NH,Cl @1 saftefy §
NH,OH et €| (@vf a9 smafie yara # 3t oreamy
ERCI i )]

@) qdta wqg § wrw TEfis s (HNO,)
e T ¢ Fe(OH), & K, @ A7 (4.8 x 109
Fe(OH), & A (3.8 x 10-%) ¥ offds grar 21 g
WE & AIOH), (K, = 8.5 x 10 %) @ Cr(OH), (K,
=2.9 x 1072%) & fGetar Ohe Fe(OH), &1 qefm |
Fe(OH), & 99 B4 & | 391 &Ro1 A faeras # Fe?'
ST UfRerd &1 dl Fe(OH), & ®U Sl gefia wie #
SFETTVT <TET Bl ebell | 3 AT W H el e &
fore NH,C1+ NH,0H fiem & @@ faes &1 9=
HNO, @iy Sarell Sfrdl & difes Fe?* &1 Fe'* #
SATRITRRYT Bl ST |

(@) oW WE @ SAEl & GIE 99 9 &
HTIET (Ba®, Sr2*, Ca?") &7 weeor 34t A # fohan
ST 2 |

FHH RO IE © fb Ba®'. Sr>*. Ca?* & P, Gebel
q dif¥rerel & e [oFhe & "l &1 &9 SRaH &
fore wad o, iferm & fore 599 a1iffe 9 Biewas
@ forq waifere g1 2 | Fafery v e % K,Cro,
SrAdEY Ba?' @I BaCrO, & w4 4 aeifdd & &1
Fifd BaCrO, e Ksp @1 |14 SrCrO, @ CaCrO, &
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K,, & Al § &F §1a1 & $9fee [Ba®'|[CrO} 1> K,
&M W BaCrO, o7 YTl 37aey 3(Ter € |

[Sr**ar Ca*][CrO7 [ < K ... B ¥ SrCr0, CaCrO,
Torere T i wed 81 (BrRifia T8l g)

Ba?* &1 arqaferd fad famm $r2t & wderor 2g faerm
# (NH,),S0, STel¥ W BaSO, d SrSO,, &I &l ¥
F9ETT 9T Erl © fobeg CaSO, &1 81 Wi [Ba®’]
(S0} 1> K, [Sr*][SO} | > K, ... B ¥ BaSO,
T SrSO, FRIMT BRT [Ca®*] [S07] < -~ M |
CaSO, 3aeiftd -T&l STa |

AT Sr?* o YT & d Ba?* @ aruierd amawd
B Bal, Sr¥ g Ca¥ @ @ sifadicic & Ksp & 8F
@ BRI (NH,),C,0, e+ W diF1 & sifeicie & &9
# Sraelfire & 9 € gty Ca® & WETT ¥ gd Ba
T Sr?* aruiterd B =Y | 3 BSC %4 # UTE ¥l o
Tl &

4210 H9 33194 991d (Common lon Effect) —
fodlt gda de@ suey & faewd A U yad agd
sraey e W R @ 3 3Ed 9gd aeed
@ FRT AT oA (T A1 SRUEE) ST 1 A6 gad
A AT & A (fEisr) B A ge Sl 2 |
TE YA AT UAIG FHEardl ©
A1 f& v gl degd ey AB &I ol # faerd &
W fgeras 4 gas fQaea o Fre=fafaa 9y wenfug &
I 2 |

AB —— A" + B~ (3re o)
T ATt v & frem 9

foror fRemiw K = A B

[AB]

ufe SR e 7 vad degd sEe AC firer far
SR et e ot faarer B &

AC = - AT+ C
faera s § AC ! SuRefd ¥ 99ama A™ &1 |r=al §
qf & WF 9 AB & famior Remias (K) & afvid &
e BT A qg S | febeg i @ oY K @1 A
%= 2@ & o ReR v & forn sifaaifora aega
Jeed AB @ drwal # gfy e & for we weliy
e ¥ farenfia &7 ST srerig AB @1 faRiTeE we
T |
TETENT 8 :

1.0 M NH,OH (K, = 1.8 x 107%) &



faera= % 0.1 M NH,CIl SR 2 af faera= § [OH ]
ST BT |

& : NH,0H —— NH; + OH (3re9 fomie)
(gdet dat)
NH,Cl = NH; +Cl" (e of faiier)
(Jaet dar)
K _[NHI][OH™]
" [NH,OH]
T8l K, = 1.8 x 10, [NH,OH] = 1.0 M,
[NH;|=0.1M
. 0.1x|OH

s 18 x 105 = 2XIOH]

1.0

(OH-]= L8x107 %10
0.1
= 1.8 x 10*mol/L

AT : |H A U9 & HRYT el fae Sga srE ey
@1 faerar ge ondl 2|

JRIEYT 9 : C Hr=ar aref NaCl foeas 9 AgCl &1
fareroran & farg

B @ AgCl —— Ag" + Cl- (arew ).
NaCl — Na® + CI- (g7 faem)
C C (RAT=eT)
K, =[Ag"][CI]

AET 99 3mad Cl @l SuRerfd # AgCl @
foreraar & '

el [Ag'] = s! TT [Cl]=C BFN, [AgCl &
CI- @ A=l 7 A+ W)

3. KNI‘:SIXC

ar S

S 0.1 M NaCl gaad faere 4 AgCl &1
fareraar Fam gFh ?

(K,=1x 10710)
Sl Ksp _ l(r10

- =1x10" mol/L
& D

W HEA YA BT Hewd — H AT TN B T
SWIN €A & UM fagedor | {6 gaa ggd
aifea wrsar & forg fear sirar 2 |
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1, TR B T[EmeTd fageror # 99 HC1 @1 suferfa #
H,S %1 yarfed @1 STl 8 | 391 SR I8 2 {6 H,S
TP IE I € TS e e 7 et W
wrfid gidm 2

H,S ——2H"+§*

forgror Remies Kk = L1 5 ]
[H,5]

yad HCl @7 faiem -

HCl — H" + CI" (@ qof furer)
e % HCI @1 SuRerfy # \aemas HY &7 wrsar #
gie 81 M H,S & faarer Reris (K) @ o & o
B AM 98 W | fbeg K &1 A9 ¥ gan 8, 59
Rer v @ forq sifaaifor H,S &1 |l @e+l =y |
gofere wmRy worg feem # favenfua 1 Sier € ey
H, S @1 faaisr we oI 8, Ry S2- st &1 wr=sen
(Hg?". Pb2", Bi**. Cu?'. Cd*", As**. Sb3*. Sn*2. anfe)
B AHES B ©U H ARG T AF |
ael [fedia wgg & o] [S2] > K. Sieiqor gre
2l
forrg 8% & \r=al wgef g & eAREf (Nit2, Cot,
Mn?*. Zn?") & 9%iEs @& W9 H araeifia @ @ fore
Tafe el &l |
ael (A WiE B o] [ST] < K. S e
BT 2| 3 =g R @ o faeras § € wd )
=Y YHN FGHIAE U91d & ST § S22 Gl
F1 FREfE T fade 99 & a9 I 9 9 %
gl
2. AR WE @ g (Fed™, AR, Cr'Y) T SR giavss
@ w9 H SRV HY & ferg NH,Cl @1 sufRerfy
NH,0H fAelrar ST & | $91 SRY 7% & & NH,0H
T gl 6 8, 39S [ © faeras # frafefag
| wnfi g g |

NH,0H <~ NH} + OH  (afeq feiem)

fror Reriar K = [NHLIIOH |
[NH,OH]
Terel faere arverea NH,Cl &1 faarsH -
NH,Cl —» NH; + ClI' (@ qui farrri)
NH,Cl 2 fderae 3 Sufelfa & WHama NH;, @1 A=l
% gfg 8 9Ri €| o feed Reriss (K) &1 74



Tgar 2, fbeg K o1 71 Ffad 811 & | 39 Rem v &
forg arfernfra NH,OH &1 \r=ran 4 of i+l =nfew |
gfere wr warg frem # farenfow = s 21 o
OH- 3R il "ea a1 ¥& WIdl 8, Wl gy 958
& EFRET (Fei™. APT. Cr) &1 SiEgiaass & w1 #
AT B & folu T Bl & | AR

[Fe™ TMAF" a1 Cr'] [OH] > K ... 3{9ei9o1 1T |
fereg faeTa % OH- &1 A= a2, 99 9 B W &
Zn?*, Ca®*, Mg anfg @1 Im@eiuer & forg wafey =g
&, foree @ foeras 7 € wed €1 feg NH,ClL &t
SR # NH,OH & oia=i= & OH &1 |r=dl 3o+t
oI B STl & fb g WE & Wi Mo?t, Zn?t, Ca?
Mg?" &1 +fl argerar g S 2|

Heayul fawg

1. a8 s fows gl grr U a1 ot soagiA
R O 2 (Agerag ey uihan), sifaiewor
PEAT 5 |

2. g ipar foraH gerl gRT ve a1 At solagl
TR fbd W & (SelaR RNy W), araer
FEAT T |

3, SffaRfiHr aid 7 gfey BT sifawiieeor qom aifaiimor
3® # HHT BT ST FEAT 2 |

4. offadiad g aren yer suEraE wEdr 8 o
AUARS TATEH AN & dT ATrdTeoT 3i #
gfg B £

5. 3MERIT B AT geret i diIdNG Hedrdr &
ST R® Ioragl= TV ¥l & e sfwdienor
36 # BAT BT B |

6. a8 yEMtIE it e v veel 9 g W
SeTdE T WIHTNY B1dT & vefad fafdha sgerd
2l

7. SiiqHPRvT 3@ : Aiffe 7 el a9 & uE] W
foer™ waTdY smay @ wWeen, o AfYaa el W
ST BT ST 8, ifeiTRor 3l dEar 2 |

8. U "aef & FIF GwAT] T2 ifeiIERoT arawe
T & AFHIBNE T e ST &1 PRI Pl
& SR H,0,. HNO,. SO, a2 |

9. JiFHidNd &1 Tedidl AN :

ARG T ATAY ZRHT
ey fobdl T geraelHl B wen
A7 Amal, # W
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10.

1.

12.

13.

14.

15.

16.

17.

18.

HqTEED BT geAlD AR
JUARIE BT HIAY TR

TR T Zelag 1 o we a7 s, 4 i
T yatef i e # et # Ao g, feg
YT &1 AT BN & de]d STTeed Hedld & |
I Eey & faera | defd sTueey & SaHl 9
TR 3Tl & Ae TRIfUd AT A6 A
FEATT 2 |
I AEey B Gerd A @1 98 o Sl amaAl A
fornfora grar 2, for 7 W (o) FEardt 81 o
FT A (i) AT (i) T AT B TP (iii)
faetrerd &1 UgEl (iv) a9 (v) §F OT 3 M
Suferfa o v wvar 21
AR AR & IR Fod fgea # °H
A & aTe] T&TRf 37T G OH- 3R & aTel 9aref
{NE FEAR & | H' 9 OH Wgad gibe H,0 a1
g 39 SeriiFie @ed 2|
ST BT ARATE ToFTHA Kw = [HT| [OH ], 298 K
A1 U Kw=1x 107 gar 21
pH = - log [H']. pH {531 faeras @1 areiiaar aferar
AR IAAT BT TSI HYell & | i faere @ fog
pH < 7, &TR&I faera & ferw pH> 7 8idl 8 de
Feriie faera & forg pH =7 81t &1
e oAl @ amuferes Wl I e Reriwt
& AT FT AT BT E | -

HA, @1 W

HA, & ared

Ka,
Ka,

U faee f# vad orel @1 vdd SRE @ Y
A= e 9= pH i gfad= &1 ek ded 2 ahe
e FEam €|

el gwY o : gde are + gd o @
T ARG H a1 Ta9T A —

(CH,COOH + CH,COONa). (HCN + KCN),
(H,CO, + NaHCO,) 3nfa |
ARPI IB faoa : g eTF + gdd eND
T Yqel 3R ¥ 41 9T Wi — NH,OH + NH,Cl
I &N AT | WiATerueifer (HPh), A
M= (MeOH), WHTd e 3nfa gas wa foml



20.

ST | vEe ard-Udd &R gAIE i HPh 41
MeOH # @18 1, uaet srrei—gdel &mee SrgArd= #
MeOH T Tde 31 — Uadl &N 1A= # HPh
SYYFI AP B 2 |

. U AECT & AW e | Sl o st

@ U (AT [UFEE) & fderddn ot
HEd & |

AxBy - - XA+ yBY
K, = [AYF[B] afd v &1 faedm s mol/L &

I\'sp = x¥y¥ gty

FoITaT U T HEE SUANT UTcHE faweryT,
|1gA i, 6 F areE anfe # S o g
et gder Sega S 3 THT WA Ggd STEe
TR gde I gey & [AFeT @l A °9e ATl
81 U8 AW S g HEAT € | 0¥ H,S @
fes HCl @1 suferfs % NH,0H &1 faism
NH,Cl &1 SuRefe # & & el 2 |

et W

Tgfie g -

1

siferdierer arfafshar ag & forast —

(o) geraet W= Rl W €

(a) g1 ol oa deer @

(W) =T faegel o<a dgar &

(<) BTEFIoH T Jedl §

AT T IEEN & —

(31) MnO?™ — MnO,

(@) Fe?* — Fe™

@1

(&) [Fe(CN),]™ — [Fe(OH), "
frererfaa # Y=o arfifsar & —

(@) NaCl+ AgNO, — AgCl + NaNO,
(@) 2 NaCl+H,S0, - Na,SO, + 2HCI
(%) CH,COOH+C,H,0H—CH,CO0C H,+ H,0
(€) C +0,-CO,

OF, # Tl 1 sifefiaer sid & —

(a1) — 1 @) + 1

)+ 2 (@ -2
H,AsO,  As G=HTY T ATefieror i & —
(31) +5 @ +7

() +a (@) +6
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6. siffdar Cr,0r »20r™ # Cr,07 @ gedid
R BRI —
(1) Hie g9 /6 (@) HieN geEH /3
() W = /4 (=) WIeR S@ME /1
7. o<t SR araed @ R @ A (o) e W
R =T8T el & —
(37) =T WY CIGICRIERN
() faetTraed & 9B W (F) SMIAT & TR W
8. gddl At 3fR g 6T B IS ST FHI
A (el SaAny /Hier H) 8 —
(@) 13.7 ® T¥ER @) 137 9 HH
(|) 13.7 & 2@ (T) 37 | BIF 81
9. 298 K (25°C) 9% U BT pH o1 &Il & —
&) o @ 7
(=) 2 @) 8
10, TF Ofcl I Ae<ar gl —
(1) 1 @ 7
() 55.55 (T) 555
11. 0.001 M HNO, fera= &1 pH € —
(31) 2 @) 3
(=) 4 (@)1
12, Fr=iferfad § sF—w1 faoga aue & —
(37) NaCl +HCl
(3) CH,COONa + HCl
(4) CH,COONa + CH,COOH
(2) CH,COOH + C,H,0H
13. SnS, @ ferg farefare TUFTher 1 el vl -1
¥
(@) [Sn?'] [$* ] @) [Sn*' (ST
(3) [Sn*][2S *F () [Sn*][28* P
14. BaSO, &1 feraar ToMFwa 1 x 1070 € o gaH
o H ufd eflex faeaar grf —
(31) 233 x 1077 ¢ @233 x107° g
(M) 43 x 10°%¢g @133 x107° g
15. HNO, @1 pk, @19 338 & @I §9& 0.01 M &I pH
A BT —
(31) 1.69 @) o.70
() 0.70 (=) 269
AfTATRIHAS 0 —
16. afidfidRE uerel fFd Fed & ?
17. =mad Teref fhd wed § ?



18, SOldgl-Ia TR & e U Ao gd
3T Ugl bl g Bt |

19. [Ni(CO),] # Ni @1 aife=fia=or aid ferfag |

20. ferferRad & Mn & dad aifainer 3ie & 59 4
ferfau: MnCL,. MnO,. K,MnO,. KMnO,

21, ATTAERE TAT ATAID SF1 & ©F H B B
aret o9 wETedt & AW g g fafan)

22, fauTSE & AT (o) 1 WA R arel dF SR
% ¥ fofiag |

23, T2 31 9ad ol @ 9 I UG ARSI & G4
ferfau |

24. I fIeE & <1 Svan faRa |

25. NH,OH @ HCI & 3IA19 8¢ SUYdd e & A4
ferfag |

26, Fr=Aferiaad semat # fae @1 g sa=y |
(8 pH>7 @) pH<7 (W) pOH=7

27. forelerer o foRer ®Ed 87

28. pH &1 uR#Ifda iy |

29. AT 9N fOee 9 e 9% e &1 te-ua
FeTeor ferfiay |

30, TS P ARACE [OEHS T Bl 87

31, WA 9Tfd AUFCa AxBy @ foT0 Ksp @l s &
e @l AR ferfau |

AERRS T —
32. YSfaw Afafea ey wed € 7
33, gelgeiT At ¥ famfafag # sitefiewor v
3EEE Bl fhard WHE ¢
@) 2 o1,
(@) 2 Hg’* — Hg,”
(#) Sn*" — Sn*"
34, Fmfarfaa srfafsanasi 7 affeiierRe eI v=mas
Taref EGIELYS
(37) 2 KI+H,0, - 2 KOH +1,
(@) 2Na,$,0, +1, - Na,$,0, + 2 Nal
35. AT : 2 AgNO, + Cu — Cu(NO,), +2 Ag #
STfIERS, sramd e dIH—4 87 $R W
BT |
36. ATRIET 3P T PBIoT —
(1) H,SO, % S T
(@) K,[Fe(CN),] % Fe 1
37. NI BT FA—eTRE SR FHSE |

38, 37l I TRl I FI1 AT 87 ISR Ty W
FIY |

39, FHEATI T4 Pl e HITT |

40. faeTdr AUHTHS HT IONHE [T H AHINT
REEIEN

41. Froler HCL foe@ qamee 8, fieg ool faere
3TZ8T ATeld & | TSy |

4z, fHH gEA TRId vEcH e & fauTe @y
|, faem & a9 9o @ R F®&if ged o7

43, AT WY & SAWIUU § NH ,OH ¥ ggel NH,Cl &
fiyermar siran 27

44. T WE & SR ¥ qd fGas $1 9 HNO,
Sl FT FaTel rem &2

45, qBX faera= @ar 87 9% fhaT @1 Ud SEIEN gRT
TAEHRIT BT |

46. T H BIESIoH 3MaAT @ Fr=al 1077 mol/L &, fhy
WY 9 Sl it giar 87 aHwsd |

47. oA faeeryor 7 f@dia w98 3 a9 HCL &1 3uRefa
# H,S i il garfed @1 o 87

FreaeErs g3 —

8. fy=feriaa arfafohansii § gerag-i srareon & s
R 3R] TRIT STURI el THHATSY T 3ifeRilr RS
T g geref A frfag |
(1) 2 FeCl, +SnCl, — 2 FcC]2 +8nCl,
(ii) CuSO, +Zn — ZnSO, + Cu
(ii) 4 KI +2 CuSO, — Cu,I, +2 K,SO, +1,
(i) 2 Na + H, — 2 NaH

49. (31) Sifa=iiavoT ofeF fiber ded 27 sifefide 3w
SRRV & TR TN freferRad o T S
(i) aifariTH=oT (ii) 3rTeRI=
(iii) SMFITBRD (iv) ST
(@) TR i & STanT falau |

50. IRfTEE &1 9ea srvee fagr forfiad | faos
&) A f wrd 2 2 e 9 A ) arsdr g
AT & 9 BT TR |

51. (31) P30T g o7 & ORI 1 T9eTRY R0 S90S
e Remie (Ka) &1 @ioie @feg= Ifeg |
(@) TRIRBT Tl B IS B JaEy |
(4) &TReRT BT arFeraT | T AT 27 e Hf |

52. (3) HCl @ NaOH & #e 319199 & foly Sugad
A ATATT T Wiy AT |
(@) focraan s {6 Hud §7 BaSO, YAR &




At & fag fycaar qen faemar prwa #
=] T BT |
(W) foreraar qoFea & & 9w fafan |

arifed uga —

53.

54.

55.

56.

7.

Ueh 3t faerad &1 [H=0.001 M €1 29 faerz=
BT [OH | FTa FHIf | (BT 1% 1077 M)
Freferad @1 WUl SR A §C pH AT BT
TUET FHIfAY

M
(i) mHQSQ
(8T ¢ (i) 2.699 (ii) 10)
0.2 MHCN 377 & ST @l AT (o) ST BIfry |
(HCN &7 Ka=4.9x 107'%) (I : 495 x 107°)
T el Aol HA @ 0.1 M féreres &7 pH A 4 8-
AT (1) [H] 7T AF G (i) Ka &1 A9 ST HIR0 |
(ST (i) 1 x 107 mol/L (ii) 1 % 1077)
UHIfe® ard & S A1 fdera= (N/10) &1 pH &1
A ST BT AT 1.3 wfererd foarfad g €1
(ST pH=2.89)

M
10000

NaOH

(i)

76

58.

59,

60.

61.

62.

500 mL faderem # o= ¢ NaOH =il Wl f6
faera= @1 pH= 12 & Wd| (IR 02 )
208 K T¥ AgBr @ faerrar 632 x 107 mol/L 21
IS fory faeraar quehd &1 W S| Iy |
(BT 4 x 107")
208 K R AR ERgaMISe &1 faerdl oAb
14x107"" & | HIRE EEgiadge @ o gLt §
T BHIFAV | (ST : 00087 gL 1)
AgCl 1 foermar o 156x107"° 21 AgCl &
e 4 3 [Ag'] = 1.0 <107 mol/L & T 39
faerg= # [Cl] @ &RfY ?

(TR 1 1.56 %107 mol/L )
50 mL 0.04 M PbCl, 1T 150 mL 0.008 M SraifraH
Hehe faeras M o PhSO, 1 3dery urel gN
arerar TET | (PbSO, T K =13 10°%)
(ST - TUET &R [Pb'] [SO7 ] > K, 37k ATgEToT
BIT)

TTHTT

1.9 2@ 3@ 4 @) 5 @) 6 @) 7@

8 (@ 9 (@

10. (W) 11. @) 12. (W) 13. (@) 14. @)

15. ()



