lonic Equilibrium (Elementary) ~ ﬂ_

SOLUTION OF IONIC EQUIVLIBRIUM (ELEMENTARY)

IONIC EQUILIBRIUM-I

IH I -

EXERCISE # 1

A-1.

A-2.

A-3.

B-1.

C-1.

C-2.

PART — | (T - )

Polyprotic Arrhenius acids produce more than one H* ion per acid molecule when dissolved in water.
On removal of one H* from an acid, we get its conjugate base. On addition of one H* to a base, we get
its conjugate acid.

Jgiifcd IR 3fcT Uf o 379 U H* 3T &1 Uen Afddh oMde S HRal 8, ofd ofd d 39
e © |

A H TS H* I B FPTem W e FgT &R UTd B B | AR W US HY M e W g §g
R U B B |

Acidic — NH4*, CH3COOH>* (can donate H* forming NHs & CH3COOH, cant accept H* due to existing
positive charge).

Basic — H2PO2-, HPO3z?~ (can accept H* forming HzPO: and H2POs~, but cannot donate H* as H is not
directly attached to O, so non-acidic).

Amphiprotic — H2POs~, H2PO4~, HPO4> (can accept H* forming HaPOs, HsPOs and H2PO4 & can
donate H* forming HPO32-, HPO42- & PO43 respectively).

3T — NH4*, CHz COOH>* (H* 3T & &R NHs 9T CH3COOH 9911 | 7, SWIfSTd 919 & Bkl
H* T80T 981 &R |Fdd © | )

&R — HoPO2~, HPO32~ (H* 3T W& $Rd HaPO2 @M HoPOs 991 |dhd &, offds H* &9 T8l &) Add
2 % H, O Mem 1 §aN T2l B, o1: ).

IYANEH — HoPOs~, HoPO4~, HPOs2~ ( H* 3T W8Vl &xd AT H3POs, HaPO4 T HoPO4~ 4T Hahal
g qAT H* T IRD HA: HPO32-, HPO42- AT PO, F4T IHhd 7).

H20 upon dissociation produces both H* and OH- ions ; both donates and accepts H* forming OH- and
HsO* respectively ; can donate lone pair but cannot accept lone pair due to non-availability of vacant
orbitals on it.

H20 a9 R H* g2 OH-QIH1 I S~ &Rl 8; &IFl HY &9 ®xé a2l U89 $HRd AL OH- qe
HsO* 991dT B ; I8 USTd! I & IR GHdl & olfdhd 36 IR Rad Hefdi Pl U] & RO THTal
T YU T8 PR Ahal © |

K = [NH4*] [NH27] = 10-2%°

[NHz] = [NH4*] = 1035 M (- 2NHs = NH4* + NH2")
-15 28H
No. of NHz~ ions (NHz~ 3l &1 H¥&T) = LOmiliio)c ( 16 L 3] 6 x107ions =600 ions / mm3
L 10°mm mole
-14
K=o 10" 555105

*"K, 4 x 100
pKa=5—-1log 2.5 =4.6
(i) HPO#2~ == H* + PO4*; Keq = K, 0f HsPO4= 1012

(i) Ka(H2PO47) x Ko(HPO4?) = Kw = 10714, So, 1078 x Kp(HPO4?") = 1024 Therefore, Ko(HPO4?) = 10-5.
(iii) Ka(H3POa) x Kp(H2PO47) = Kw = 1074, So, 103 x Kn(H2PO4~) = 1074, Therefore, Kn(H2PO4~) = 10711

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
LgESbenance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Ucating for better tomorrow Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

lonic Equilibrium (Elementary)

D-1.

D-2.

KW

(iv) Ko of PO (K, )=

, Ko of HPOs~(K, ) = Ky and Kp of H2PO4~ (K, ):K—W.
Ka ? Ka K,

3 2 1
Since order of Kais K, > K, > K, ,soorderofKpis K, <K, <K, .
(i) HPO4Z == H" + PO43"; Keq = Kaz 0f HsPO4 = 10712
(i) Ka (H2PO4™) x Ko(HPO42") = Kw = 10714, 31a;, 1078 x Kp(HPO42") = 1014, $9 &R, Ks(HPO4?) = 1075,
(i) Ka (HsPO4) x Ku(H2PO4™) = Kw = 10714, 31a;, 1073 x Kp(H2PO4™) = 10714, §9 TBR, Kn(H2PO47) = 10712

(iv) Ko , PO43- (Kb3 )= EW O HF’O42‘(Kbz )= Ky RO H2PO4‘(Kb1) :E—W .

ag a a

P Ka®T B9 K, > K, > K, &, 3T Ko BT 57 K, <K, <K, ¥l

(i) 0.001 M HNOs : HNOs —— H* o NOs~
t=0 103 M 0 0
t=eq (19Y) 0 108 10-2
pH = —log10-3 = 3.
(ii) 0.005 M H2SO4 : H.SOs —— S04 + 2H*
t=0 0.005M 0 0
t=eq (317Y) 0 0.005 102
pH = —log(102) = 2.
(iii) 0.01 M KOH : KOH N K* + OH-.
t=0 102 M 0 0
t=eq (ATHI) 0 102 2 x 1072
[OH] =102 M
pOH =2
pH=14-2=12.
(iv) 108 M NaOH : NaOH —— Na* + OH-
t=0 108M 0 0
t=eq (ATHI) 0 108 10-8.
t=eq (91H) H20 —> H* 3 OH-
X X

So, in solution, [OH-] = (108 + x) M and [H*] = X
ara: fder@d § |, [OH-] = (10-8 + x) M @I [H*] = x
Kw =104 = [H*] [OH] = X(1078 + x) = 1014

= X = 9.5 x 108 = [H*] pH = 7.022
(v) 0.0008 M Ba(OH). : Ba(OH)2 — Bazt + 20H-
t=0 8 x 10*M 0 0
t=eq (JTH) 0 8 x 10 2x8x 10,
[OH] = 16 x 10~ M.
pOH = 2.8.
pH = 11.2.

; 2.21
i T/OH] =
® [ ] 221x2

=5.0x103. (mol. wt. T/OH = 221).

pOH = log[OH] =—-1log 5.0 x 103 =2.3;
pH=11.7.

(i) [H*] =2 x [H2S04] = 2 x %z 0.1M
pH=1.

(iii) [OH-] =2 x [Sr(OH)2] = 2 x 1/1200

=5x10* M

pOH =4 —log5 = 3.3
pH=14-3.3=10.7.
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lonic Equilibrium (Elementary)

D-3.

D-4.

E-1.

_1x12
1000
[H1=12x 102 M ; pH = 1.92.

Millimoles of H* (H* & fAefiIet) = 10 x 0.2 + 40 x 0.1 x 2 = 10.

(iv) [HCI] formed (fAf¥a [HCI]) =12 x 103 M. (M1V1 = M2V2)

So, [H*] = O
50
pH =0.7.

€) Millimoles of OH- =20 x 0.2 x 2 = 8.
Millimoles of H* =30 x 0.1 x 1 =3
Millimoles of OH-left=8 -3 =5

o= 5L
50 10
pOH = log 10 = 1. pH = 13.

(b) Millimoles of H* =2 x 0.1 = 0.2.

‘ Millimoles of OH- =10 x 0.01 x 2 = 0.2.
Solution is neutral and pH = 7.

(c) Millimoles of H* =10 x 0.1 x 2 = 2,
Millimoles of OH- =10x0.1x1=1
Millimoles of H* left = 1
[H*]=1/20 =5 x 102 M.

pH=1.3.

(a) OH- & fAciMiel =20%x 0.2 x 2 =8.
H* & fefMidl =30x0.1x1=3
Y g9 OH- & AT =8-3=5

o= 2oL
50 10
pOH =log 10 = 1. pH = 13.
(b) H* & fceiiiad =2 x 0.1 =0.2.
& OH- & fAef™iel = 10 x 0.01 x 2 = 0.2.

aret:, faer e SeRAA B & @ pH = 7 & ®
(c) H* & fAefiial =10 x 0.1 x 2 = 2.

OH & fAeiMied =10x0.1x1=1

AY 99 H* B fAeimia =1

[H*] = 1/20 = 5 x 102 M.

pH = 1.3.
2
Ka= 2 &  a=23-0013
1-a 100
C=0.1M
a < 0.1 therefore (31:) Ka = ca?
=0.1 x (0.013)2 =1.69 x 105
HA “— H + A
c(l-0a) ca ca
[H] = Ka x DAL
[A7]
[A7] co

H = pKa + log *~— = pKa + log —————
PR=PRa 08 A " P9 T

= pH = pKa + log (Lj = pKa—log (l_—aj
1-a o
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lonic Equilibrium (Elementary) ﬂ_

= log Ll_—aj = pKa — pH.
(04

= (1_ aj = 10PKa=PH)
o
_ 1
= R T
E-3. BOH =—B* + OH-
t=0 1M 0 0
t=eq [1-q] o o
2
1“ = Kb Expecting o <<1 .- 02 =25 x 105 = a=5x 1073
-
S~ [OH]=5x10°M = pOH =3 -log 5 = pOH =2.3 = pH=11.7
Note :

(i) Volume of solution given in question has no significance.

(ii) After getting a value as negligible, direct relation : pOH = % (pKb — logC) could also be used.

Bal. BOH =—B* + OH-
t=0 1M 0 0
t= 99 [1-a] o o
2
1a = Kb Expecting (3Mif&rd w9 A) o <<1 .- a2=25x10°5 = a=5x1073
bl 04

L [OH]=5x10°M = pOH =3 —log 5 - pOH = 2.3 N pH =117
feagof :

(i)Wlf{ A W Ao &1 s weied JEl 2 |
(ii) o BT A 0T A & GA e G pOH = %(pr—logC)ﬂ-ﬁ U B AHAT B |

E-4. Because HCl is strong acid. (Fif% HCI yadl 31+ ® )

F-1. (@) C2HsO- + H20 — C;HsOH + OH-. (Basic solution &R faera)
(b) Cu*2 + 2H,0 == Cu(OH)24 + 2H*. (Acidic solution 3r=fa faeTa)
(c) SO3? + HoO =— HSO3 + OH-. (Basic solution &R fdera=)
(d) F-+ H20 = HF + OH-. (Basic solution &R fdaa=)
(€) NHs* + H20 = NHa.H20 + H*. (Acidic solution 3r={ia fdea=)
(f) CHsCOONa + H20 =— CH3COOH + Na* + OH-. (Basic solution &I fdera=)
(9) KNO3 + H20 == K* + NOs~ + H20. (Neutral solution IarH{I< fra)
(h) NaOCl + H,O =— HOCI + Na* + OH-. (Basic solution &_rg o)
(i) Na2COs + H:O = HCOs" + 2Na* + OH-. (Basic solution &I fdera)
() ZnClz + 2H20 — Zn(OH)2{ + 2CI- + 2H"*. (Acidic solution 37={1a fdera)

-14 -5
F-2. Salt of WASB, Expectingh << 1, h= /l%h = /10/% =5 x 1075 (negligible)
.. Using direct formula, pH = %(pKW + pKa + logC) = 9.
—14 -5
WASB T <1qul, 3muféies w9 & h<<1,h= /%: ]M#:SXlO‘E’(:PTW)

e g Ugad R W, pH = %(pKW+ pKa + logC) = 9.
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lonic Equilibrium (Elementary) ﬂ—
F-3. CsHsNH*CI- It is salt of SAWB
Pyridinium ion on hydrolysis will produce HzO*.
L [H3O*] = antilog (=2.75) =Ch =0.25 h
h comes negligible (< 0.1)

1 1 1 1
H=7- =pKs — =logC = H=7- =pKs— =log 0.25
p 2pb 5 g p 2pb 5 g

= pKp=9.1
Kb = Antilog (- 9.1) =8 x 1071°
LS| CsHsNH* CI- IE& SAWB & 90T 8 |
OAfe T omIe, STetsiueaes R HaO* 919 |

[H30*] = Uiy [uTeh(—2.75) = Ch = 0.25 h
h TR0 311 STl ® (< 0.1)

1 1 1 1
H=7- =pKp — =logC = H=7- = pKo— =log 0.25
p 2IOb > g p 2pb > g
= pKb =9.1
Kb = AfeTgord (— 9.1) = 8 x 10710
1 1
F-4. pH=7+ EpKa— Epr
Ka=1.6 x 105 and Kp = 1.6 x 10-°
1 1
pH:7+§pKa—§pr:7

Now degree of hydrolysis = h = KKIvé = 6.25 x 103 (expecting h < < 1 & it comes the same)
b

a

% hydrolysis = 0.625%
1 1
Bel. pH:7+§pKa—Epr
Ka=1.6 x 10> 7T Kp =1.6 x 10-°

1 1
S PH=T7+ ZpKa— ZpKo=7

el qEe &) WAl = h = Klz =6.25 x 10 (h << 1 AMd §Y 3R ur 1 I & B)
a b
% STt 3Udced = 0.625%
PART — Il (31T - 1)

A-1.  The molecule shows three H atoms are replaceable, i.e., basicity of acid.

a9 cuier & % O H weEg gforenfia 810 € srifq ove @ TR dEaT B |

A-2. NHs.H20 is a weak monoacidic base.

NHs.H20 dd Taohdl 3Tl &R 2 |

A-3. HC204 (aq) + PO4*(aq) =— HPO4(aq) + C204%(aq)

Acid-1 base-2 base-1 acid-2
gel. HC204 (aq) + POs*(aq) =— HPO42(aq) + C204%(aq)
3IFI-1 &R-2 &rR-1 HFI-2

A-4. Cpnjugate acid base pair are differ by an proton (H*).

FIH IFE—&R g7 UH Wed (H*) g1 fanfed & 2|

HoFr — 5 HF
(acid) (base)
(o) (™)
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lonic Equilibrium (Elementary) ﬂ_

A-5.  HsBOs is weak, Lewis monobasic acid and shows the given equilibrium.
HsBOs + H2O = B(OH)4+ + H*

§d.  H3BOs 39 39 UH&RII 3 © a1 A T |1 &1 qwifan 2|
H3BOs + H20 = B(OH)s + H*

B-1.  Fact based (q2arcH®) |

B-2. [OH]= \/qin pure water.

So as temperature increases Kw increases = [OH] increases = pOH decreases
. gE 9 d, [OH] = K,

I A 98 W Ky 97 = [OH-] 97 = pOH %H 21t |

B-3. pKw=-logKw=-log 1 x 1012 =12.
Kw = [Hf][OH] = 1012 .
[H] =[OH]
= [H]2 =102 ; [H*] =10 ; pH = — log[H*] =—log 106 = 6.
H20 is neutral because [H*] = [OH"] at 373 K even when pH = 6.
(D) is not correct at 373 K. Water cannot become acidic.
B, pKw = — logKw = —log 1 x 10712 = 12.
Kw = [H*][OH-] = 1012 .
[H] = [OH]
= [H*]?=10"; [H"] = 10°%; pH = — log[H*] =— log 1076 = 6.
H20 SSRIIF 2 ifd 373 K WR [H*] = [OH-] Safd pH=6. 8|
(D) 373 K TR \& 7T&l & | Sie1 3Tl -T&1 &1 AHhl 2 |

B-4. K =[HCOOH:'] [HCOO] =102 x 103=10"°
C-1. Ka=Kaof HF & Kb = Kb of F~.
Ka . Kb = Kw (since HF and F- are conjugate acid-base pair)

Ka . Kb = Kw (Ff& HF T F- G0 3Fe—&TR I B)

C-2.  Ka. Kb = Kuw (Valid only for conjugate acid-base pair, not for any weak acid and weak base).

BA.  Ka.Kp=Ky (a0 TFH -8R JH & ol A1, fHA A1 gda o don gada &R & ford A=y 79)).

D-1. [H]=0.016 M

-16
[H*] [OH] =10 = [OH] = % =6.25 x 1013 M
16 x10
D-2. Initial Final
pH =12 pH=11
[H*]= 1012 M [H]= 101 M
[OH] =102 M [OH]=102M
Initial No. of mole of OH- =102 Final No. of mole of OH- = 103
So number of mole of OH- removed = [.01 — 0.001] = 0.009
B R arf=
pH=12 pH=11
[H]=10"'*M [H*] = 1011 M
[OH] =102 M [OH]=103M

OH- 39 & URM® Al B Tl = 102 OH- 39 & 31f<aH Arell &1 |=ar = 103
gafery OH- fAsHIRIa Arell @t @ = [.01 — 0.001] = 0.009

D-3.  Factual. (72g1H®)
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lonic Equilibrium (Elementary) ﬂ_

D-4.

D-5.

D-6.

D-7.

102 +10™"* _ 0.01010
2 2
. pH =3 —log 5.05 ~ 2.3 (Taking (efif517) log 5.05 ~ log 5 ~ 0.7)

[HY = = 0.00505 M

Initial (IRF™ H) = [OH] = % =102M .. pH=12

Final (37 )= [OH-] =102 + 48'04

1: 2x102 ... pH=123

X U.

So, change (3r@: gRRad)=12.3 - 12 = +0.3

pH may have any value, depending upon the concentration of the acid and base. Nothing can be said
definitely.

pH &1 @15 A1 A 1 FHhdT ©, I8 3 A &R &I Il W R &=ar & | FREd w9 3§ 9 T8 38
HHd B |

(a) HCI NaOH
No. of mili eq. :i x 100 =10 g x 100 =10
10 10
So solution is Neutral
b) L x55=55 L .a5-45
10 10
1
HYl1= —=102M, H=2
[H°] 50 p
(©) i><10=1 i><90=9 Basic
10 10
(d) 1i75=-15 1io5=5
5 5
[H1=0.1M, pH=1
(a) HCI NaOH
ﬁ?ﬁg?&i?ﬁﬁﬁ@ﬂz%xlm:lo %x100=10
g9fery faerad SerRiF 2 1
(b) L 55-55 L a5=45
10 10
1
HY=—-=102M, H=2
[H] i p
1 1
(c) —x10=1 —x90=9 &ry
10 10
(d) 1 75=15 1o5=5
5 5

[H]=01M, pH=1

As concentration of solution decreases, degree of dissociation of weak electrolyte increases.
el @1 A=l "ed W gad [Igd avecyd & fadre &1 A3 98l 2 |

K
Relative strengths of weak acids = (Kal ]

a

Assume Ci and Cz are same (Although not given).
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lonic Equilibrium (Elementary) ﬂ_

K —4
Relative strength = || =2 | = %
K, 1.8x10™

Relative strength for HCOOH to CHsCOOH = /10 : 1

. gdd IR Bl AUED A = (Eaj

a

A 6 C1a Co 9 & (TEf e ma =81 2 )

P Ky ) 1.8x107*
K., 1.8x107°

HCOOH @21 CH3COOH @& forg amuféres |med = /10 : 1

E-3. pH:%(pKa—logC):>9:pKa+1:>pKa:8:>Kazlo—8

F-1. NH4Cl + H20 == NHs.H20 + CI- + H* (Acidic solution due to hydrolysis of NH; ion).
Bal. NH4Cl + H20 == NHs.H20 + CI- + H* (NH; 39 & Siel 3/08ed & $HRU i [aera)

F-2. h=.03 C=01M
Kh=Ch2=9 x 103
K. 10
Kn = =9x 105 = Ka= ————=1.11 x 1010 1 x 1010
K . 9x107°

F-3. Solution of HCI & NH4Cl will be acidic, solution of NaCl neutral whereas solution of NaCN will be basic.
B, HCI @ NH4Cl &7 faeia= 3l 819, NaCl &1 fderas Saii= Sidafes NaCN &1 faerae & 819 |

F-4. The degree of hydrolysis of a salt of weak acid and weak base is independent of concentration of salt
solution.
TA. TP Socl 3 d Gadl &R & oY & oIl fUEcH I AH] dv] [Ieee @l drsar R R T8 -l 2 |

EXERCISE # 2

PART — | (97T - )

1. Given density of formic acid = 1.15 g/cm?3

. Weight of formic acid in 1 litre solution = 1.15 x 103 g

3

Thus, [HCOOH] = % =25 M

Since in case of auto ionisation

[HCOOH;] = [HCOO-] and [HCOO-] [HCOOH;]=10°% = [HCOO] =107
[HCOO 1x100 _10°

[HCOOH] 25

Now % dissociation of HCOOH = x 100 = 0.004%.

B  BIiH® I &1 99« = 1.15 glem?3
1 3eR e #§ wiffe ovd &1 YR = 1.15 x 103 g

3
¥4 UBR, [HCOOH] = % =25 M

Tfh W= @1 aRRefT 4

[HCOOH;]=[HCOO-] 3@l [HCOO-] [HCOOH;]=10% = [HCOO] =103

[HCOO]x100 _ 107
[HCOOH] 25

3@ HCOOH &1 % e = x 100 = 0.004%.
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lonic Equilibrium (Elementary)

2. Ka = 1076 for HA + H2O —— H3O* + A-

Bl HA + H20 —— H3O* + A~ & filU Ka= 106

3. New concentration of HCI = 1
100

-6

=108 M

[H*] = 107 + 10-8 (approximately)
(Little less than 107 from water).

el HCI & T |l =

H* =107 + 108 ()

(ST | 107 & ATeT &¥) |

10°
100

=108 M

/\g

Thus K for reverse reaction is 10% =106

39 UPR fawdia aifdfan & forg K, 1_6:106€rTrr|

10

4. (A) At 25°C, [H*] in a solution of 108 M HCI > 107 M. (25°C W, 10-8 M HCI & faera= & [H*] > 107 M)

(B) [H*] = 10-8 M.
(C) [OH-] =4 x 106 M
(D) [H*] = 10° M.

5. [H*] after mixing =

107 x10+107* x990 _ 0.1+0.0990 _ 0.1990

= [H*] = 2.5 x 109 M.

pH=4-03=3.7
10?x10+10* x990 _ 0.1+0.0990 _ 0.1990

1000

1000 1000

T 801 & gvEnq [HY] =

pH=4-03=3.7

2.4x107%0?

6. 2x103 =
1-a

7. BOH =— B*
t=0 104 0
t=eq 104%(1-w)

Kb

10*4a
_ [B'][OH] _ 10%a10%a

1000 1000 1000

= 1202+ 0 —-1=0 =

OH-
0
10-%a

[BOH]

So, solve quadratic (1) :

10 (1-a)
Expectinga << 1, 10*=10"0o?

a = 1 (not negligible)

4 4
10—4;% a’+a-1=0
10*(1—a)
1+ _
R N o= Y1 062
2 2
L [OH]=Ca=10%x0.62 =6.2 x 10°°M
.. pOH=4.21 .. pH=9.79.
Bal. BOH =— B* + OH-
t=0 10 0 0
t=9  10%(1-a) 10%a 10™%a
+ - —4 —4
Kp = [BYI[OH] _10 ;x.lO « 1)
[BOH] 107 (1—-a)

3uerTRd wY W o< <1, 10 =10 a2

a = 1 (AU T8)

=1.99 x 104

=1.99 x 104,

a=0.25
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lonic Equilibrium (Elementary) ﬂ_

©

»

o

I, fgard FHr (1) BT 8 A W

4 4
10 = —1:)0_:);'11? a)‘* a2+ 0-1=0
_ +,‘j _
= —1‘2”4 -~  a= */52 1 <062

- [OH]=Ca=10%x0.62 =6.2 x 10°M
. pOH=4.21 . pH=9.79.

Lesser the pH of solution of sodium salts, less is the hydrolysis of anion, stronger is the acid.

AfETH 9ol & fAead & pH BH 89 IR UM &1 5o 9Ee HH BIdl &, 37d: 37 Ydel 8idl 2 |

PART — Il (9T - 1)

HA (aq) + B~ (ag) =—— HB(aq) + A~ (aq) Keg. = 10~
Keq. is Very small, So reaction shift in backward direction.

(1) HB is more stronger acid than HA.

2 A- is more stronger base than B-.

3 B- and HB are conjugate acid-base pair.

HA (STefl1) + B~ (STefl) ==—— HB(STel) + A~ (STefld) Ko = 104
Kere 980 BICT ®, SAfeIq Afifhar aeg faen 4§ favenfua &rf |

(1) HA @ oI % HB % gde areT B |

(2) B- @ A H A1 e &R 2|

(3) B~ 3R HB Hg#! 3rai—&R ¥ ¥ |

-12
oH]= 220 " -5y 100m
10°

pOH =10-log 2 =9.7.

H.O =—— H' + OH-

t=0 C
teq C (1 - OL) Ca Ca
So, [H]=[OH]=Ca= 1020 x 3.6 x 10

pH=7—-log2=6.7 and Kw = [H*] [OH] = 4 x 10%4
H.O =— H* + OH

t=0 C
teq C (1 = OL) Ca Ca
g9afely, [HY]=[OH]=Ca = 1020 x 3.6 x 109

pH=7-log2=6.7 @I  Kuw=[H][OH]=4 x 10

As V— oo, effect of water dominates, so pH become 7.
V— o0 TR, STdl AT Y9I goifarl &, ard: pH 7 &Rt |

For H20, pKa = pKs & H20 is the conjugate base of H3O*. So for the conjugate acid base pair, pKa + pKo
= 14. (at 25°C)

H20 & foTg, pKa = pKo @ H20, HsO* &1 S &R & | 9oy FYH! 3 &R ™ & o pKa + pKp = 14.
(25°C W)

ﬁ: & — l: L E: 1 = V=8L
a \C 3 Vo.11+V) 9 1+V

/\
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lonic Equilibrium (Elementary) ﬂ_

—Iog(lj
7 PHsp, _ 2) _ log2 _
PHi "09(1j log10
10
8. HA + NaOH —— NaA + H20; or HA + OH- —— A~ + H20

Keq. =10° = Ki (* Hydrolysis is reverse of neutralization)
h

(. STel SUEed, ISRAMGHRY &7 faudd grar 7)
A~ + H,O0 —— HA + OH

1015/ 1= Eln = C\’K?h = {JCK, =+40.1 x 10° = 10°M
' [H]=10°M .. pH=9
-14 _2 7 4
9. [CH3COOH] = Ch = 102 IT_ 100°x10" _10

\(1.8x10°72  1.8x10° 1.8

9x10° x107* _
1.8

S0, answer 3d: 3TN = 50.

PART = Il (81T - 1)

1. Bronsted bases are proton acceptor and each Lewis base contain one or more electron pair and thus
accept proton. On the other hand Bronsted acids are proton donor and may or may not be capable of
accepting lone pair of electron, e.g., H2SO4 is Bronsted acid but not Lewis acid BFs is Lewis acid but
not Bronsted acid. Most cations are acids and most anions are bases.

A divcs &R Ul U8l B & a1 P s &R Ud AUAl U ¥ IS Soldeld giH @l § a1 39
UBR U T80 SRl & | T 3R SI=cs 3 YIS &l 8 & JoM Seldgidl & Udhld! JiH Bl @+
F1 AWl @ W Fahd g iR T W | ISR B Y H.S04 RS 37 § olfhd 89 37 78l 2 | BFs
JeW T © oifbd FIRCS I &1 & | Wi & B g ot g BT FoMIT &R B & |

2. (A) Itis weak acid. I8 Sdd I 2 |
(C) Itis a strong base. Ig Ydel &R B |

3. On heating pure water the value of ionic product of water increases i.e., Kw = 10714 at 25°C and at
100°C
w = 1012, Thus pH and pOH both becomes 6 at 100°C (pH and pOH = 7 at 25°C).
T gE 9 P TH BT W O B ARMS [ONb T AF - dedl @ AAR{ 25°C W Ky = 10-14 o1 100°C TR

Kw = 10-128) ST 8 | $9 YR 100°C TR pH d pOH SHT 6 8 Wd & | (25°C TR pH d pOH = 7).

4, In this solution, source of OH- is water
Ca = [OH]
-9
o= L= 1.8x 1011 M
1000/18

% ionisation = 1.8 x 10~° %

Bl 9 fdergs 4, OH- &1 & o 2 |

Ca = [OH]
-9
0= —0  _1gx10M
1000/18

yfererd I = 1.8 x 10° %
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lonic Equilibrium (Elementary)

5.

Sr(OH)2+
initial m mol 0.2V
final m mol 0.1V

0.1V

[STOH)Z] = —=~=0.05

srck]= 2V 205
2V
Sr(OH)2 —— Sr?* + 20H-
0.05 0.1
[Sr2+]total =0.1M
[CH=01M
[OH] = 0.1 M, pH = 13.
Sr(OH)2+
IR™% m mol 0.2V
<™ mmol 0.1V

0.1V
Sr(OH)2] = ——=0.05
S5O ===

srciy = 21V 2 o5
2V

Sr(OH)2 —> Sr?* + 20H-
0.05 0.1

[Sr#]e= = 0.1 M

[CF=0.1M

[OH]=0.1 M, pH = 13.

2HCI
0.2V
0

2HCI
0.2V
0

——  SrCly
0
0.1V

+

SrClo —— Sr* + 2CI-

0.05

——>  SrCl
0
0.1V

+

0.1

SrCl; —— Sr2+ + 2CI

0.05

0.1

2H20

2H>0

On the basis of ostwald dilution law, number of H* ions will increase but increase in volume will be
more. Therefore, [H*] decreases, pH increases.

Jifcdlics agal a9 & SR WR, H* oAl &) A&l H gig 8 W= a4 3ffUs gfe 8l | saferg

[H*] ¥ &+ qen pH % afg & i)

Let BA be this salt

BA—> B+ A~

A-does not undergo hydrolysis because HA is strong acid. B* undergoes hydroysis

h= % h = degree of hydrolysis where Kn = Hydrolysis constant = E—W .
b
h o (K, greater the hydrolysis constant greater the h(degree of hydrolysis).

h o

1
Ky

greater the Ky lesser the h.

Hydrolysis is endothermic, Kn increases with temperature and h also increase with temperature.

. . o K
h o JV V = volume of salt solution hence h increases with dilution. Kn = —%

Both Kw and Ky change with temperature, hence K changes with temperature.

K,

Hence, statement(B) is correct. h increases if K» decreases, statement(C) correct.
It is found that as temperature increase, Kw and Ky increase but increase in Kw is greater than increase

in Kp.

Hence, h increases with increase in temperature. or h decrease in temperature., hence statement.

(D) is correct.

(D) is not correct from explanation of (B).

AT BA ofdUT @

h:f% h = Tal 3Ueres &1 |13 W&l Kn = ST 319eed =i

BA > B* + A*
A- BT el 3Uge FEl Bl & Fife HA Udel 8Ial & B* @l ool 3fgge+ 8idl ¢ |

K

- w
b

/\
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lonic Equilibrium (Elementary) ﬂ—
hoe JK, 7T 21fd STt 3rqered fadie 8 SaH h 3iffe BT (STl EeH @ A7)

hmJi_b Ko foTaeT 31fd@ h Ia=m & &9 81
TTANTECT HHTANY BT & A9 91 B A1 Kn IGAT B AT A & a9 91 & A1F h# 1 gfg arch 21
ho JV V:Wﬁwmwaﬁ:aﬂmfﬁwuhﬁqﬁqﬁ?ﬁ«h:i—w
Kw @ Ko TT99E & A1 gRafid 810 2, 31d: Ky Qrode & 1ef gRafid & S 2.
A HUF (B) Wel 2| h¥ gfg Bl 8 AR Ko A BIAT § o1 B (C) |l B
g8 oG BT 8 b arowe gig & At Kw @ KoH gfg 81l 8 Kw A 3G Ko ¥ glg 9 A8 Bill 8
o h# gfg & ar aome # gfg &l 7
3ra: B+ (D) & B |
(D), (B) ®! & AT & BT B |
8. (A) [H*] = 102 and [OH] = 102
H* + OH- —— H20
This leads complete neutralisation (3@ HRYT JUid: SARIFIGIUT BIAT T |)
2+12

SO (S7ch), pH=7=
(D)  [H*] = 10- and [OH] = 10-5

[H] + [OH] —— H0

This leads complete neutralisation (3@ R JUid: SARIIGIUT BIAT T |)

S0 (31<h), pH=7= %
PART — IV (HI?T - IV)
1. Initial pH = 4
[H] =104
N1Vi = N2V2 = 10* =Nz x |:1+ %}
_ 10 . ~
104=N2><? = N2=3x10° >10°
So [H*] of water is not consider
[H*] =3 x 107 So pH =5 —log3 =5-0.48 =452
gel. Y™ pH =4
[H] =104
N1V1 = N2V2 = 104 =Nz x I:l—i— %:|
_ 10 g ~
104:Nz><? = N2=3x10° >10°
gafely STt & [HY] 981 #1951 |
[H]=3x10° g9afer? pH =5 —log3 =5-0.48 =4.52
2. pH =06
[H]=10"°
NiVi = N1V2
= 106 x1=N:2 {1+ﬂ = 106 = N2 x %
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lonic Equilibrium (Elementary) ﬂ_

N2:i x 1076 = N2 =3x 107
10

[H*] <106
So [H*] of water is also added. As common ion effect on H20 is neglected so
(39MT STt B [HY] N IS SN ROfP STt BT THARA UG 997§ | $fe1Q)
[H]=3%x107+107=4x 107" M

= pH=7—-log4=7-0.60=6.4

3. Facutal (Tea1cH®)
4, Since Ka of CH3COOH & Ky, of NHs.H20 are same so degree of hydrolysis of CH3COO- & NHs* are
exactly same.
§A.  Gfh CH3COOH T Ka T NH3.H20 &1 Kp T B SHIGIY STl qeed & fIdioi= &I AT CHsCOO- den
NH* & forg fdega |9 2|
EXERCISE # 3
PART — | (HTIT - 1)
JEE(MAIN) OFFLINE PROBLEMS
1. Congugate base is formed by the removal of one H* from acid :
H2POs~ —— HPO4? + H*
B I ¥ UP HY A BeM W, §YTH &R Bl FHiT B ©
H2PO4s~—— HPO4? + H*
2. Conjugate base of OH- OH-=— 0%z + H*
.  OH &1 §gH! &R OH- — 0% + H*
3. pH =—log[H'] = [H*] = antilog (—pH) = antilog (-5. 4) = 3.98 x 10-°
Bl pH = —log[H*] = [H*] = UfdeTg[ores (—pH) = Ufdergiore (-5. 4) = 3.98 x 106
4. H2A ==— H* + HA-; Ki= leXlO—5
[H,A]
+ 2
HA- == H* + A>; Ke=5x1010= H1 AT] [7A ]
[HA]
+12 2-
K= LAt ]=K1><K2=1><10‘5><5><10‘15
[HA]
5. pH=7+ lpKa—lpr:7+£—ﬂ:7.01
2 2 2 2
6. In I equation H2PO4~ gives one H* ion to H20 therefore in the I equation it act as an acid.
8. 1M FHEIOT H HoPO4~, HoO BT HY 31T <l 2, $fefy 11N FHIBRYT 3§ I 37l & |AT BRI PRl o |
7. HQ = H + Q
0.1
0.1-x X X

pH=3,[H]=103,  x=1073
K= (0x00 107°)*  10° _

a— =3 = 10_5
(0.1-x) 0.1-10 0.1

/\
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lonic Equilibrium (Elementary) ﬂ_

8.

10.

pH=1 = [H1=101=0.1M
pH=2 = [H]=102=0.01 M
for dilution of HCI, (HCI & a1 & fog) MiVi= MaVe
0.1x1=0.01xV>
V2=10L
Volume of water added = 10 — 1 =9 litre
(e T ST &7 M = 10 — 1 = 9 ofiex)

Salt of weak acid and weak base
gdd IR AT gaS &R BT AUl

& ds
PH =2 (Pk, +PKy ~pKy) = (14+32-3.4) =6.9

Most basic salt in ag. solution is CHsCOOK it is salt of WASB

and have pH=7 + w

STeftg faera  Haifd® &R oau (CHsCOOK) 8, I8 WASB &@v & |
(pK, +logc)
2

i.e.pH>7

AT 3 UbR pH= 7 + i.e.pH>7

JEE(MAIN) ONLINE PROBLEMS

Let volume of 15t solution = Vml
Volume of 2 solution = (800—V) mL
Amount of acid in 1st solution + Amount of acid in 2" solution = Amount of acid in obtained
solution.
45v  20(800-V) 29.875(800)
100 100 100
V=316
A go¥ faerd &1 maad = Vml
fgarg fae s &1 maas = (800-V) mL
g e # ordd &) A + fgdiy faors § o/ @ A1 = Ui B9 arel faome # e @1

45V 20(800-V) 29.875(800)
100 100 100
V=316

NAV,y —N: V.
[H*Tfinal afew = —S_A BB
Va + Vs

1
5 _15-5_ 10
75+25 100 100

75 x 1_ 25 x
Final (31f<) [H*] =

[Hr=0.1 M
[PH]=1

/\
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lonic Equilibrium (Elementary) ~

IONIC EQUILIBRIUM-II

Iafe ar-l

EXERCISE # 1

B-1. (a)
(b)
g ()
(b)

B-2. pH = pKa+ log [

=

B-3.
(@)

t=0

(b)
t=0

PART — | (| - 1)

pH = - logKa + log m
[CH,COOH]
pH=-log 1.8 x 10-5 + log s =474 + IogE: 4.62
x4 4
B]
OH = — logKp + log ————
P 9F 199 13 oH]

pOH =-log 1.8 x 10> + Iog% =474 +log5=>5.44

pH = 14 — pOH = 8.56

T IEd & pH = — logKa + Iogw
[CH,COOH]
4.1x60 3
H=-log 1.8 x 10>+ lo =4.74 + log—=4.62
P g d 82x4 g 4
[B']
OH = —logKp + lo
P g 109 5 o]

pOH =—-log 1.8 x 105 + Iog%z 4.74 +log 5 =5.44

pH =14 — pOH = 8.56

50xC 50xC
= 4=5+log
50x0.2 50x0.2
Iog£=—1 = £=0.1 = C=0.02M
0.2 0.2
pOH = 4.74 + log 0L 4.74
0.1
pH =9.26
NHs*  + OH- —> NH3z + H20
0.1mole 0.05 mole 0.1 mole
0.05 mole - 0.15 mole
pOH = 4.74 + log % =4.26
0.15
pH=9.74
NH3 + HfY —— NHa*
0.1 mole 0.05 mole 0.1 mole
0.05 mole - 0.15 mole

0.15

OH=4.74 +log—— =5.22
P J 0.05

pH=8.78
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lonic Equilibrium (Elementary) ﬂ_

Bel. pOH =4.74 + log %: 4.74
pH =9.26
(a) NHs*  + OH- —— NHz + H20
t=0 0.19d 0.05 Are 0.1 Are
0.05 #ret - 0.15 ¥t
pOH =4.74 + log 0.05 =4.26
0.15
pH=9.74
(b) NHs  + Ht —— NHa*
t=0 0.19d 0.05 Aret 0.1 Are
0.05 #ret - 0.15 ¥t
0.15

OH=4.74 +log —— =5.22
5 J 0.05

pH=8.78

PART — Il (4T - 1I)
A-1. Factual (a1 d)

A-2. HC2H302 + NaOH — C2H302Na + H20
ni 1 0.5 0 0
nf 0.5 0 0.5 0.5
This solution contains weak acid & its salt with strong base.
and thus acts as buffer.
Bol. HC2H302 + NaOH — C2H302Na + H20
1 0.5 0 0
0.5 0 0.5 0.5
g I, Sddl oF 9 Ude &R & A1 SADI 9V IE&dT &, 31 B ] a8 B BT ¢ |

A-3.  Weak base should be in excess. §de1 &R 3Mfad § S =1f2Q |

B-1. CO2(aq) + H20 (ag) —— HCOs" (aq) + H* (aq).

B-2. pOH:pr+Iog%:4+log 9.2 .. pPOH =4 +log 2 and pH =10 - log 2
[Base] 0.1
Bal. pOH = pKs + log [—]]=4+Iog% .. pPOH =4 + log 2 1T pH = 10 — log 2
B-3. Ka =5 x 10-10 pKa=10log 5=9.3
CN-
H=pKb +log| ——
T g{HCN}
9=9.3+log {%} -~  -03=log {ﬁ}
10x2 4
0.3:Iogi = i:2 = Vm =2 ml
le le
B-4. pOH=-logKp + Iog@
[Base]

Let a mol litre~! be concentration of salt, then concentration of base = (0.29 — a) mol/L
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lonic Equilibrium (Elementary)

4.4=—1l0og1.8x 105 +log——o .
(0.29-a)
a=0.09.
[Salt] = 0.09 M
& [Base] = 0.29 — 0.09 = 0.20 M.
SR
pOH = —log Ka + log——=
[6TR]
AT a Al oflex-1 Jaul & A=l & al &R & A=l = (0.29 — a) Ard /fex |
4.4=—10og1.8x 105 +log—o
(0.29-a)
a = 0.09.
[ego1] = 0.09 M

[£7=] = 0.29 — 0.09 = 0.20 M.

EXERCISE # 2

PART = | (9T - 1)

For the buffer solution of NHz & NHas*

pH = pKa + log [NHQ;] == 8.26 = 9.26 + log (500~0.01) -
[NH, ] m. moles of NH,
= m. moles of NH4* = 50 moles of (NH4)2 SO4 required = 0.025.
NHs @ NHs* & %% faead & forg
pH = pKa + log M - 8.26 = 9.26 + log —200x00D)
[NH,"] NH," & firefHra
= NHs* & fi¥ell #ie = 50 (NH4)2 SO4 & 3aeId Al = 0.025.
m. moles of HA taken (HA @ foTg & fiell Ale) =27 x 0.1 = 2.7
HA A OH — A~ + H20
t=0 2.7 1.2
teq 15 = 1.2
[AT] 1.2 4
H = pKa + log — = 5=pKa+log| — | =pKa+log—
pH = pKa g[HA] PKa 91_5 PKa 95
pKa = 51 p— Ka = 8 X 10_6.
PART — Il (HTT - 11)
(i) to ¥ (v) are correct |l ¥ |
pH=pKa+Iogw 45=42 +log Ve = £=2
[C,H,COOH] V, V,
volume of CeHsCOONa required = V2 = 62 mL
volume of CeHsCOOH required = V1 = 31 mL.
DH = pKa + log 1o sCO0°1 45=42+l0g| 2] = ey
[C,H,COOH] V, \'A

CeHsCOONa 1 31degdh 3mIad = V2 =62 mL
CsHsCOOH &1 JTadh AIdT = Vi =31 mL.
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lonic Equilibrium (Elementary)

PART — Il (8T - 111)

/\g

1. Sodium acetate and acetic acid solution and ammonia and ammonium chloride solution are the

examples of acidic buffer.
B,  STT 9B & SQTE}YT ASTH wiee 9 vRifesd ora faoras den smifan 9 smiifee qeRTss faeras 2 |

EXERCISE # 3
PART — | (HIIT - 1)
JEE(MAIN) OFFLINE PROBLEMS
» [A°]
1. For acidic buffer, pH = pKa +
[HA]
When the acid is 50% ionised, [A-] = [HA] or pH =pKa+log 1 or pH = pKa
given, pKa = 4.5 pH =45 pOH =14 -45=9.5.
A

Bol. T qHR B oY, pH = pKa + EHA%

ST 31 50% T A BIaT ®, [A] = [HA] a7 pH = pKa + log 1 or pH = pKa

f&ar 8, pKa=4.5 pH=45 pOH=14-45=95.

JEE(MAIN) ONLINE PROBLEMS
2. For acidic buffer (37 953 & forv)
[Salt]
pH = pKa + |Og [AC|d:|
[Salt]  [Salt]
- _ 10

6=5+100 Tacid] ° TAcid]™ 7T
3. NHs  + HCI — NH.CI
MillimolesfAferdrer 10 5 0
finally 3T 5 0 5

Resulting solution will be buffer

RO faeras %R B

[NH,CI] 5
.. pOH = pKa + logio =4.75+1ogi0 —=4.75 .. pH=14-4.75=9.25
[NH; | 5

4. H2S04 + 2NH40H —— (NH4)2 SO4 + 2H20

2m.m 6m.m.
- 2mm 2mm

POH =4.7 +log 2= 5
pH=14-5=9

/\
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lonic Equilibrium (Elementary) ~

|IONIC EQUILIBRIUM-III

I arg-11|

EXERCISE # 1

A-1.

A-2.

A-4.

B-1.

B-2.

B-3.

A-1.

A-2.

A-3.

A-4.

PART — | (| - 1)

Assume a salt MX is x mol/L.
MX =—— M* + X-
Ksp = X2 =3 x 10720 = x =1.73 x 10-° mol/L

MgF. == Mg?* + 2F-
S 2s
Ksp =4s3=4 x (2 x 103)3=3.2 x 108

Hg2S04 = Hg" + SOs>

Nal — Na* + I-
Pbl, =— Pb? + 2I-
X 2x+0.1
Ksp = X(0.1 + 2x)2=8 x 102 M3
= X x0.01 =8 x 10°
= Xx=8x10"M

Pb(NO3)2——> Pb?* + NO;

Pbl, =— Pb2* + 2I
x+0.1 2X

Ksp = (X + 0.1)(2x)2 =8 x 10°°

= 4x2=8 x 108

= x=1.4x10*M

Because of hydrolysis of CO3.

PART — Il (T - 1)

Ksp = 4 x 10712 = [M*] [OH-* = [10] [x.10~4]¢ = x*, (10-4)1+x

2 X=2
Ksp = 4 x 10722 = [M*] [OH]* = [104] [x.10~4]% = x*. (10-4)*
X=2

(a) LisNas[AlFs]2 —— 3Li* + 3Na* + 2[AlFs]*-
3s 3s 2s
Ksp = (3s)3 (3s)3(2s)? = 2916 s8.

Find solubility for each separately by s2 = Ksp for MnS and ZnS, 108s® = Ksp for Bi2Sz and 4s® = Ksp for

Ag2S.

MnS @I ZnS & feT s2 = Ksp, Bi2Ss @ foTT 108s5 = Kep TAT Ag2S & foTT 453 = Ksp §RT UAF B foIU

gord; el Sd $Ifow |

For different salts such as AB, AB2, ABs, .......... etc. Ksp = s?, 4s3, 27s*

............ respectively. If Kgp is

same for different salts, then s is more for the salt in which produces more number of ions.

/\
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lonic Equilibrium (Elementary) ﬂ_

Bal.

A-6.

B-1.

AB, AB: , ABg, .......... saufe o faff=r vt & foTg Kep = s2, 488, 27s4........... Bd 2| afe = oaon &
foTT Kep W99 BIAT B, T4 s B9 @@u & forg 1S &, s forg emaeii &1 W efdss &1 |

Ag2COs3 = 2Agt + CO3*

_ 2s S
Here (I81) [Ag*]=2s=2x10%* M = s=1x10%*M
: Ksp = 453 = 4(3 x 10-2)3 = 1.35 x 105

Solubility of BaSO0s = fK¢, = ¥10™™° =1 x 105 M
wt. of BaSO4 = 1 x 10-5 x 233 = 233 x 10-° gllitre.

Volume of water needed to dissolve 1 g BaSOs is equal to ﬁ ~ 430 litres
X

BaSO. @ faeraar = Ky, = V10'° =1 x105M
BaSO4 ®1 &AM = 1 x 10-° x 233 = 233 x 10-5 AM/eAIeR

1 U9 BaSO4 B Hiel & foIU Mavad STl &1 I-Fa = ﬁz%oaﬁa’
X

Ksp (BaCrOa) = 2.4 x 1010 M2

[CrOs2] = 6 x 104 M & Ksp (BaCrOa) = [Ba*?] [CrO42] = 2.4 x 10-10
= [Ba'] x 6 x 104 =2.4 x 10710

[Bat?]=4 x 10" M Ans.

EXERCISE # 3

PART — | (9T - I)

JEE(MAIN) OFFLINE PROBLEMS

Sol.

Ba*? +S04* BaSOas)

ppt

MV,  1x 50
V,+V, 500
Final conc. of [Ba*?] when BaSOs start precipitating
Ksp =Qsp = [Ba*?] [SO4%]

1010 = [Ba*?] (0.1M)
[Ba*?] = 10-°M
initial conc. [Ba
Mi1V1 = M2V2
e MoV, 107 x500
1 — =

Vv, 450
M1 =1.1x10°M
Ba*2 +S04%

=0.IM

final conc. of [SO4%] =

2] initial volume was = 500 —50 =450ml

BaSOqs)
ey

MV,  1x50
V,+V, 500
[Ba*?] @ S1fe Hivsdll, 514 BaSO4 @eifid g4 YR Bl & |

[SO42-] I 37f~aH Hivsdl = =0.1M

/\
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lonic Equilibrium (Elementary)

Ksp =Qsp = [Ba*?] [SO4+%]
1010 = [Ba*7] (0.1M)
[Ba*?] = 10-°M

[Ba*?] & YRS A=l

M1V1 = M2V2
LAY 107 x500
1 e =
A 450

M1 =1.1x10"°M

YRMAH 3MId = 500 =50 =450ml

JEE(MAIN) ONLINE PROBLEMS

2. (Ksp)ppey, =32 % 1079
PbCl, = Pb%* + 2CI
S 2s

Ksp = [Pb2+][C|‘]2
Ksp =4s3=32 x 10°

=13.986 = 14 milimol

s3=8x10"°
s=2x103M
W o . 2 x 1073
Mw. V|
01, 1 54100
278 V|
Vi = 0.1x1000 — 048 L
278x2
3. Ca(OH): 4 Naz2S04
100 mmol w
142
mass of CaSOa4= B0 =
1000
CaSO. a1 gamm = ~ 136 _
1000

OH]= 22 028 M
100

Or S'=8x1010M

8 x 10712 = (2S' + 0.1)2S'

CaS04 + 2 OH-

14 mmol 28 mmol
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