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1) DTUWAINANNLYBINTH-LUNAING B IS AU TUSIAN

Aoy . : )
nia Ao asUszneua s ol lsmou'la

acid; = H* + base,
wa Ao asdsznsunannsosuldsaouls

base, + H* — acid,
2) AnIA unrgius Aoexls

Moo

fAnsn Av mlsznounifiunsalasiuandinnwaiioy yyamieunu

L

nanuldsaeu 1 Nu; fo ﬂﬂsmaqma NH;
ﬂl‘uﬂ fo miﬂ's“ﬂaumﬂumaﬁﬂmmnmqmﬂnimfl mglgamuauﬂu

=i
L

NUINTUIABY WU - AD HIUAVDINGA HCl
v ¥ | v do z
auiunsauazivanmanunuIullsaeu ey S ennsaaziuaiun
l{]u fjﬂiﬂ—mﬂ (conjugate pair)‘ﬁ@ﬁullﬂzﬁu (A

n3a e
HCN CN”™
CH3COOH CH;CO0~
H2CO; HCO;
HNO; NOJ
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3) pH wasRIRzawaRdmuils Saazhildersemoiuddviinatamadfanm
figa

Masu

< d ar - d 9 vy
vinmang nilumisdonidinsied 1 cH 233 mh 319 laharsazae
4d o d ~ < < Y o o 4 Vo
niiviesmwidAnnfigaminaisulyiisand mvensadundemiiy 1 : 1

Cua :CNau = 1:1
[HIO] = K,
pH = pxa

Wufo pu veamsarmendrediuvhi pk,  Sesshidmsrmoud
o d
Mo dammdauiniga

: K
5) vadiougnisvsausseluil

a) H,AsO, d) C,H,NH, (aniline)
b) COs " e) *C¢H; 0 (phenolate)
¢) Fe(oH) (002" f) HCHy; O (hydrogen citrate)
RGN
a) H,AsO, d) C,H,NH;
b) HCO, e) CHOH
¢) Fe(H,0)% f) HLEG:

r. ! ar L) L

5) WNAaNIA1LAU

. \ P g
6) AWM pH YexIaza AU

a) 0.0025 M HNQ

b} 0.0093 N H,SO,

c) 0.0153 M HCl

d) 0.00050 M H, SO,

~4,18

e) 10 N HClO‘

144 CH 233 (H)



Maou

a)  @198¥819 0.0025 M HNO, 3]

[H;0] = 0.0025 M
-log [H;0] = -log (0.0025)

b @159 0.0093 N H,SO, 1)

[H,0] = 0.0093 N
sog  [H;O] = -log [0.0093]
pH = 203

) #1582878 0.0153 M HCI 9%3)
[H;O] = 0.0153 M
-log  [H;O] = -log (0.0153)
pH = 182

d)  @158¥a10 0.00050 M H,50, i)

[H;0] 0.00050 x 2 = 0.00100

It

I x 107°

N

pH = 3
9 9 o Vo YV 3 Yoy A ¥ 3 @
mﬂmmimmm“lﬂ”'lﬂﬂmaugﬂﬂawmaﬂ‘nTﬁmﬂmm 4.2 v 338 Juvilede
PNAIATIZH 1
o @AMy 10 "8 N HCIO, 1

[H,0] = 107" M
-log  [H;0] = -log 107%%
pH = 4.15

. i ] o
7) WM pH ﬂﬂdﬂ’ﬁﬂ:ﬂ'lﬂﬂﬂvh]u

a) 0.036 N NaOH

b) 0.250 N Ba(CH),
¢) 1.00 N KOH

d) 0.0048 M Ba(OH),
e) 0.0000077 M Ca(OH),
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MABY (1IAN1YD a) uaz b))

a) 71502010 0.036 N NaOH 921
[OH-] = 0.036 N
-log [OH-] = -log (0.036)
pOH = 144
pH = 14 -14
= 12.56

b) 13502870 0.250 N
[OH-]
-log [OH-]

pOH
pH

Y
Ba(OH), 9z1J
0.250

-log (0.250)

0.60

14 - 0.60

13.40

N

8) WAMIMMIN pH, pOH Uz [OH] Zasmseaefdanudiviuveslales

2.5x10°

B.5x10°

1.2x107°

5.0x10°

= 2.30

"

11.70

= 20xi074

vanlaasudydaludi
a) 5.0x10° e)
b) 8.0x10 " £)
c)  4.5x107° q)
a) 2.0x10 -° h)
Mao
a) 5.0x107?
pH = -log 5.0x 10"
pOH = 14-2.3
. 1%10°"*
OH = —
[ ] 5.0x10"?
b) 8.0x10°*°
pH = -log 8.0x 107 = 9.10
pOH = 14-9.1

146

= 4.90

3

3

7

i)
i)
k)

1)

4.0x10 >
2.4x107°

0.80

2.0

CH 233 (H)



[ OH" | = LX107*

8.0x 107

c) 4.5 x 107

pH =
pOH =

[OH™]) =

-log4.5x 1073
14-4.35

1x107*
45x 107

d) 2.0x10°"?

pPH =
pOH =
[OH™] =

€) 2.5x 103

PH =
POH =

[OH"] =

f) 8.5x10°°
pH =
pOH =

[OH"] =

g) 1.2x107°

-log 2.0x 10™
14- 11.70

] %107
2.0x10 3

-log 2.5 x 107*
14 - 2.60

1x107*
2.5x107°

-log 8.5x 107¢
14-5.07

1x107'*
8.5x10°¢

pH = -log 1.2210‘”

POH =
[OH™ | =

h) 5.0x1077

14-9.92

1x 1074
1.2x 1071

pH = -log 5.0x 10~

pCH
[OH™]

CH 233 (H)

14-6.30

1x10°14
5.0x10°7

=1.25 x 1074

= 4.35

= 9.65

=2.22 x107'°

= 11.70

= 2.30

= 5.0x107?

= 2.60
= 11.40

=4.0 x 107*?

= 5.07

= 8.93

£ 1.12Xx 10-9

= 9.92
= 4.08

= 8.33 x 10°*

6.30

7.70

2.0x10™
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() 4.0x 10

pH = -log 4.0x 107" = 12.40
pOH = 14- 12.40 = 1.60
-14
[ OH™ | = 1X10° = 25x10-2

4.0x107"?

i) 2.4x 107®

pH = -log 2.4x 10™® = 7.62

pOH = 14-7.62 = 6.38
[ OH- | = ﬁ‘x—":%)% = 4.2x 107
k) 0.82
pH = -log0.82 = 0.09
pOH = 14-0.09 = 1391
[OH"] = 13‘0—_18%: = 1.22x 1074
ED
pH = -log 2.0 = -0.30
pOH = 14-(-0.30) = 14.30
[OH™] = '—’%g'—“ = 5.0 x 1073

° + 4 Lo 1 :
9) RAMIUWT [H30], [OH-] Us pOH 8INVTaTAENEl pH avda (i

a) 3.25 d) -p.48 gl 7.04 iy 11.12

b) 10.90 e) 4.07 h) 9.36 k) 12.50

c) 0.70 f) 5.42 i) 10.92 1) 13.26
NGRM

a) 3.2s|

-log [ H30 ] = 3.25
log [ H3O ] = a.75
[ HO 1= s.62x 107*
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1x10™'4
5.62x 1074

= 1.77 x 1o~

[OHT] =

pPOH = -log 1.771x to-"
= 10.75

b) 10.90

log{ H30 | = 11.10
[H30] = 1.26x10™"

i

[OH"] = 1x107*
1.26x 107!

=793 x |p™*
POH = -log 7.93 x 107*
= 3.10

¢} 070 ]

log [ H30 | = 1.30

[H0] = 0.20
[OH7] = lx107
0.20
= 5.0x 107*
pPOH = -log 5.0x 10"
= 10.30

log [H;’O ) = 0.48

[ HO ] = 32
- I x107'4
OH™] = 2
[ ] 3.02
=331x ]107!*
pOH = -log 3.31 x 107'*
= 14.48

l e) 407 l

log[ H3O) = 5.93
[H30) = 8.51 x10°%

CH 233 (H)
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1x1074
8.51x10°*

= 117x 10~*°
pOH = -log 1.17x 107'°

it

{OH"]

= 993
f) 5.42 _
log [ H30] = 6.58
[ H0*) = 3.80x 107
[OH"] = X107
3.80x10°¢
= 2.63x 107°
POH = -log 2.63x 10
= 8.58
I g) 7.04 |
log [ HIO ] = 8.96
[H30) = 9.12x10™*
[OH- | = X107
9.12x107®
= 1.09x10-
POH = -log 1.09x 1077
= 6.96
h) 9.30
log [ H30 J = 10.70
[ HO ] = 5.0x 107
-14
oK™ 1 = S
= 2.0x 107*
pOH = -log 2.0x 107
= 4.70
| i) 10.921
log [ H3O | = ii.08
[ H;0* | = 1.20x 10"
150
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1x107'4

LORT) = oxiom
=833 x 10™
POH = -log 833 x 107¢
= 3.08
iy 1112
log | H3O)= 12.88
[HIOl =  7.59x10™?
[OH-] .1xi0™
7.59x 10712
= 1.32x1073
pOH = -log 1.32x1073
= 2.88
k) 12.50
log [Hi0 ] = 13.50
[ H3O ] = 3.16x 107'2
-1a
R e
= 3.16x 1072
pOH = . log 316 x 1O
= 1.50
) 13.26
log[HIO] = 14.74
[H30 | = 5.50x10°"*
-14
= 0.18
pOH = -log0.18
= 0.74

CH 233 (H) 151



. o o~ Py
10) 99 watw PH [H]0] sz [OH] vBamIazaeiiil poH Waraluil

a)

c)

Mooy

|

b) 10.92

<) 7.12

152

4.07 d) 11.57 g) 5.26 j) 11.90
10.92 e} 0.00 h} 7.70 k} 12.24
7.12 f) 3.80 i) 10.49 1) 14.70

POH = -log[ OH- | = 4.07
log[ OH-1 = 5.93
[OH- ] =851 x 1078

(Ho] = LxiO

8.51x 108
= 1.17x 1070
pH = -log 1.17x107"
= 9.93
log[ OH"] = ii.08

{OH"] = 1.20x107"

-14
[HiO] = %-‘i’o—,
=8.33 x 107*
PH = -log8.33x10™*
= 3.08

log[OH™ | = 8.88
[ OH- } = 7.59x 1078

-14
H;O = 1x10
[ ] 7.59%10°°

= 1.32x 1077

PH = -log 1.32x 10”7
= 6.88

CH 233 (H)



d) 11.57

log[OH™] = r2.43

[OH- | = 2.69% 107"2
+ IX 10-14
H30 e e——
[ : 2.69x 1072

=372x 10°%

pH = -log 3.72 x 107

= 2.43
e) 0.00
log[OH™] = 0.00
(OH™} = 1.00
-14
o) - el
= Ix10°"
pH= -logix 107
= 14
f) 3.80
log [ OH-] = i20
| HO- } = L.58x 107
(Hio] = X107
1.58x107*
=6.33x 107"
PH = -log 6.33 x 107"
= 10.20
g) 5.26
log[OH™) = ii.74
{OH") = 5.50x10™°
. -4
[H3O] = 5-‘?5-)‘(%
= 1.82x10°°
PH = -log 1.82 x 10~
= 8.74
CH 233 (H)
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h) 7.70

i) 10.49

i 11.90

k) 12.24

154

log[ OH-] = 8.30
[OH"] = 2,00x 107"

[H;O] = - 1X10_14_
2.00 x 1078

= 5,00x 1077
pPH = ~log 500 x 1077
= 6.30

log [OH™) = i-1.51
[OH-] = 324x 0™}

“ 1x 107
HJO T teeeee———
HH:0) 3.24x107"

3.09% 1074
-Jlog 3.09 x 1074
= 3.51

i

[}

pH

log [ OH- ] = 12.10
[OH-]

]

1,26 x 10~12

+ _ Ixio™
[Hi0] = 1.26X 1012

7.94% 107
-log 7.94 x 10

pH
= 2.10

log[ OH-] = 13.7%6
[OH- ] = 5.75 x 107*?

HiO] = lxio*
[H:0] 5.75% 107"

1.74x 1072

pH

~ log 1.74x 1073
= 1.76

CH 233 (H)



1) 14.70

1) ol Ha Adedlunduaslylusin 250
@olud

a)
b)

c)

2.43

0.64

4.33

log[ OH-] = 15.30
[ OH- = 2.00% 107**

-14
[H0] 2.0010"'®

= 500
pH = -log 5.00
= -0.70

d) 5.09

e) 1.12

o 9/
Aoy (INWITYD a) UDT b))

a) 2.43

pH
-log  [H;0]
log  [H;0]
[H;0]

= 2.43
= 2.43

3.57

3.72 x 107 ™M

° a_ = 4 9 3/ -3
ﬂTu’JuHﬂﬁIHﬁ‘Uﬂd HCl ‘Vlﬂ'i)ﬂ"]i = 3.72 x 10 " x 250

b) 0.64

o o o - 9 9/
§1uNad luaved Hol Nassly

CH 233 (H)

pH

“log  [H.O]
log [H3;0]
[H;0]

= 0.93 Yadlua

= 0.64

= 0.64

1.36

= 023

0.23 x 250

575  Ad1ua

AU, ui e aeawd pH ¢
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12) dosld NaoH Afedlumiuadluiin 333 avan. e ldrmarsed o

Faae'luil |
a) 9.45
b)  12.67
c) 13.75
d) 8.90
e) 10.40

Mapy (INN1E4D ) LAz b)

a) 9.45
pH = 9.45
pOH = 14-9.45
= 4.55
-log [OH-] = 4.55
[OH-] = 28 x 107° ™M

° a o ¥ Y _5
Tudiadinoves NaOH Maadly = 2.8 x 107 x 333
= 0.0932 Nadlua

b) 12.67
pH = 12.67
pOH = 14-'12.67
= 1.33
-log [OH-] = 1.33
[OH-] 47 x 1077

o Qa2 < 9 3/ -9
ﬂ'lu')uuaaiua‘llﬂﬂ NaOH Wﬁﬂqqsﬁ = 4.7 x 10 X 333
= 15  yadlua

156 CH 233 (H)



13) asfnurumenudidiusaslalasiauwlesan (§miunte) wielaasen'sd
Tonaw (FwFuiwE) WeT pH TRIRTIREMBeD 1R

a) 0.10 M acetic  acid

b) 0.25 ™ ammonium hydroxide
¢) 0.70 M hydrofluoric acid

d) 0.030 M boric acid

e) 0.15 M benzoic acid

f) 0.20 M formic acid

g) 0.040 M hypochlorous acid

h) 0.020 M ammonia

i) 0.50 M ethylenediamine
i) 0.40 M pyridine
MadY

a) 0.10 M acetic acid
HOAc+H,;0 = HjO+0Ac K. = 1,75%x 10}

0.10-x x X

HQ,O - ) [ 4 :

[HOJ[AOc] x2  _ 175510 x tasuindansla
[ HOAc | = (0.10-x)

x? 1:75x 107¢

v 1.75x 107

X

=1.32%x 1073
L [HIO ] =132 x lo’ M
pH = -logl.32x 107?
= 2.88

b) 0.25 M ammonium hydroxide
NH.OH =& NHi{+OH"

0.25-x X X

CH 233 (H)
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_ [NH3JIOH™|

K, = NHOHT - 1.76 x 107®
_xr 1.76 x 10°% x ﬁﬂﬂﬁ\ﬂﬁﬂ'ﬁﬁﬁ
(0.25 -x)
x? = 0.25 x 1.76x 1078
= 4.4x 107®
x = 2.1x107?
L[ OH-]1=21x10"
pH = 14-(-log2.1x10"%
= 14-2.68
= 11.32

c) 0.70 M hydrofluoric acid

H F +H,&H0+F

0.70 - x X X
_ [HOIJ[F] _ -4

s = [HF] 7.2x10
x2 —a

Foox = 72x 10

x? = 50X 107%-72x 107%x
x2+7.2x107*x-5.04x10™* = 0

-72%x107%+ /518X 107 +4x 5.04 x 10~
2

X =

= 221x 107
L[ H3O | = 221x 107 M
pH = -og 221 x 1072
= 166

d) 0.030 M boric acid |
H3;BO3+ H,0 = H30 + H;BO;

0.03 - x X X
Ka - [ H;O ]{ HIBO; ] = 5 83)( 10—10
[H3BO; ]

158
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1 v v - ¥
oy ST 107 usuindansla

x? = 003 x 583 x 107°
X = 4.18x107°
[H30] = 4.18x107°M
pH = -log4.18x107¢
= 5.38

€) 0.15 M benzoic acid

CHsCOOH+H,0 = C& COO-+ H%0
0. 15 - x X X

k= | CeHCOO™ | | H,0" 1
. =

— -8
[CaHCOOH] - o1éx10

x2

(0.15 -x)

- 6.14x 10°°  x uouKInAAnLle

x? = 0.15%6.14%x 1073
x = 3.03x 107
[H3O ] = 3.03x 1073 M
pH = -log 3.03 x 107?
= 252

fy 0.20 M formic acid

HCOOH + H 0 += H30 + HCOO~

OZO'X X X
+ -

K, = [H30 Il HCOO™ | _\ 47 ) 1o-s
[HCOOH ]

(55%32“,5 = 1.77x 107 x Yosnndanald
x*= 3.54x 107*
x = 5.95x107
[ H}O ] =5.95x 107° M
pH = -log 5.95 x 107°
= 2.23

CH 233 (H) 5



g) 0.040 M hypochlorous acid
HOCl +H,0= Hi0+ OCI

0.040-x X X
[HOCI ] 3.0x10
2
X— = -8
(0.040%) 3.0x 10

x}=0.12x 10°®

x = 3.47x10-5
[HIO | = 3.47% 10°° M
pPH = -log 347x 107°
= 4.45

h) 0020 M ammonia

NH3 +H,O ¥ NH}+0OH"

0. 02-x X X
K, = INHIJ[OH™} _ i
b [NH, ] L.76x 10

- 14

i o
oy = 76X 107 x Upgunaanla

U

x? = 0.352x 107°
x = 0.593x 10"?
L[ OH- ] = 5.93x10°*M
PH = 14-(-log5.93x10™%
= 10.77

i} 0.5 M ethylene diamine
H:.NCH:CH:NH:+ H,0 R HINCH1CH1NHS+0H‘
0.5-x X X

= _...._....____‘xz ]
Ko = 5oy = 8:5% 10

x} = 4.25% 108

160 CH233

(H)



X = 6.52x107?
[OH- ]=652x 107* M
pH = 14-(-log6.52x 107
= 14-2.19
= 11.81

j) 0.40 M pyridine
CsHN+H;0 = CsHNH* + OH™

0.40-x X X
[ CsHsNH* ]{ OH™} -9
K, = = 1.7x 10
: [CHN]
x? _ e
x* = 0.68x 107?
X = 2.61x 10-s
[OH] = 261x10-s M
pH = 14-(-log2.61x10™%
= 942

s € nw « .~ ) g
14)  wwsmlefidudusimIuandrvessniluatazaoasluii
a) 0050 m benzoic &cid f) 0.40 M hydrocyanic acid
b} 0.025 M formic acid g) 0.50 M nitrous acid

¢) 0.40 M hypochlorous acid h) 0.080 M ammonia

d) 0.050 M aceticacid i) 0.03 M ammonia
e} 0.20 M boric aid j) 0.30 M ammonia
Mmeaoy

a) 0.050 M benzoic acid
Ce¢HsCOOH + H,0 == C&COO-+ H30 K, = 6.14x10-s
0.050 - x X X

Xz -5
000-%) = 6.14x 10

CH 233 (H) 181



xl
X

% MITUANAT

l b) 0.025 M formic acid
HCOOH + H,0

0.025 -X

x2

(0.025 -X)

= 6.14x107%%0.050

1.75x107? -

0.050

i

= 3.5

¥ HCOO-+ Hi0 K. = [.7x10™

X X

= 1.7x10-4

x}=4.25 x107%- 1.7 x 107%x

x*+1.7x10™x-4.25x107 = 0

X = 2.05% 107

% AIHARAT

¢) 0.40 M hypochlorous acid

HOC1 +H,0 # H30 + OCI”

0.40-x

x2

(040 = X)
2

X

X

%% MIUANAT =

d) 0.050 M acetic acid

CH3;COOH + H,0 == H;0+CH;COO~ K, =

0.050-x
xZ

(0.050 = x)

162

2.05x1073x 100
0.025

= az2

K. = 3.8% 107®

X X
= 3.8% 107®
= 3.8x 107%x0.40
= 1.52x 10°®
= 1,23x107*

1.23 x 107*%x 100

0.40

= (0.03

1.75x107%

X X

=1.75 X 10°*

CH 233 (H)



X

% NTULANAY

= 175x 107%x 0.050
= 0.88x 10°*
= 094x 107
-3
= 3MX107. 00

0.050
= 1.88
e). 0.20 M boric acid
H3BO; + H;0 # H30 + H,BO3
0.20-x X X
B P %1071
(0.20-x)
x? = 5.83 x 10-""x0.20
= 1.17x lo-
x = 108x107°
% MIUANADY = Q%Z‘T%Q:xloo
= 5.4x%x107?

f) 0.40 M hydrocyanic acid

HCN +H;0
0.40-x

x2

(0.40-x)

x1

X

% NISUANAD =

g) 0.50 M nitrous acid
HNO; + H;O
0.50 -x

xZ

(0.50-x)

CH 233 (H)

=H30+CN K, =
X X

= 2,1x10°°

= 2.1x10-9x0.40
= 8.4x 10°'9
= 29x|p®

2.9x 03
50 x 100

= 7.2x 1077

=H30 +NO;, g,
X X

=51x [p™*

K, = 5.83 x 1071

2.1 x 1077

= 5.1x10™

163



x? =51 x 107*x0.50

X = 1.6x1072
v, 1.6x107?
% MIUANAD = e — X 100
= 3.2

h) 0.080 ammonia

NH,; +H;0 = NH{+OH™ K, = 1.76x 1078

0.080 = x X X
1
X = 1078
(0.080 = x) 176
x2 = 1.76x 107*x0.080
x = 1.18x107
». 1.18x 1073
e MIUANAT) = o
(Y 0.080 x 100
= 1.48

i) 0.03 M ammonia
NHs +H,0 = NHi+OH"
0.03 = x X X

xl

(0.03 = x)

1.76 x 107°

2

X 1.76 x 1075 0.03

0.73x 107*

X

g 0.73x 1073
A = 2R
% MIUARNAT 503 X 100

= 24

j) 0.30 M ammonia
NH, + HO ¥ NH{+OH"
0.30-x X X

_xr
(0.30 = x)

1.76 x 1073

1}

x? = 1.76x 107°x0.30
=23x 107

164
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3. 2.3x%107?
NMIMIANAY = =
% 0.30 x 100

0.7

15) g azaaae lWiasRenududurin s o ifudmsuandidsaalu

a Acetic acid, 1.3% f) Hydrazoic acid 1.3%

b) Nitrous acid 4.5% g) Hydrazonium hydroxide 3.0%
) Benzoic acid 2.5% h) Ammonia 2.5%

d) Hydrofluoric acid 5.0% i) Ammonia 8. 0%

g) Acetic acid 4.0% j) Ammonia 10.0%

MDY

a) Acetic acid ,1.3 % |

of YV ¥y ¥
auydlniiannuaueu = A Tyanf
uaadhuandala . L3a
100
= 1.3IxI072A
CH;COOH +H,0 = CH,CO00™ + H%0
A-1.3x1072A 1.3x1072A 1.3x1072A
K, = 1.75x 10-% = _(13x1072A)? -2
ATaxIoAy 13x107A<<A
175X 107°A = 1.69x107*A?
_ 175107
1.69%x10™*
= 0.104 M
PoY=Y ~ ¥ ¥
NIADTTAN UANIUYNYY = 0.104 M

b} Nitrous acid 4,5 %
HNO, +H, 0 &+ NO3 + H30
A-45x1072A 45X 1072A 45x 1072A

Ko = 51 x10 = (45X 107 A)*
(A =45x 1072A)

5.1 x107*A = 20.25 x 107*A?

CH 233 (H)
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- 31X 1074
2025 x 1074

= 0.252 M

[ | v ¥
. nIatuada UAVNYY = 0. 252 "

) Benzoic acid 2.5 %

CeHsCOOH + H,0 = CH,CO0™ +

H30
A-2.5x10-=A 25 X lo-zA 25 lo_zA
K, = 6.14x 1078 = (25 x 1072 A)’

(A -25x10"2A)
6.14x 10°* A = 6.25 % 10 A"

- 6.14x10°%
625 x 1074
Y
- P | Yy ¥
~nsauuledn UAUINUYU= 0.098 M

d) Hydrofluoric acid 5.0 %

HF +H 0 HI0 + F

A-5x10-‘A 5x10°2A 5%107%A

K. = 2x 107" = _Gx10"A)" 1077 Ay
* (A «5x107% A)
L2X107* A = BxI107*A

L.2x 107
25 x 107*

= 0288 M
o acd 8y
. ninlelasvigoesa Innuwudu = 0,288 M

e) Acetic acid 4.0 %

HOAc +H,0# H0 + OA;

A-4,0x 10A 40%1072A 4.0%x1072A

K, = 17§ x 1078 = (40% 1072 Ar
) (A -40x 10" A)
1.75 x 107%A = 16.0x |O-A’

= 175x10%
16.0x 107*
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1.09 M

Lo anumtuduveanInesEAn = 1.0 M

f) Hydrazoic acid 1.3 %
HN;  +HO* HI0 + N;

A- 1.3%x 1072A 1.3x1072A 1.3x107%A

-2 ,
K. = 19x10~* = _(13x107%A)
1.9x10 (A- 1.3%x 10-A)

1L9X107°A = 1.69x107* A

-5
A = 1.9x10
I .69x 10-

= 112 M
L. =
L AMMTNYMYOINTA IBATIITON: 1120 M

g) Hydrazonium hydroxide 3.0 %

HONH, ® NH; + OH"
A-30x IO-A  30x1072A 3.0x107%A

Ko = 1.07x10"* = (0% 1072A)!

(A-3.0x 1072A)

-8
A = LOTXIOZ g 45510
9.0x 10

= 1.2x107°M
Yy 9
o AuvNvMvedleas lwiion Teasenled= 12x10-* M

¢ h) Ammonia 2.5 %
NH, +H O0® NH: + OH
A-25x10"1A 25 x 10-A 2.5 x 10-A

Ko = 1.76x 10°% = (23x 10724)?
(A25x  10-A)

1.76 X 10°°*°A = 6.25 x 107*A?

A = 1.76x107°
6.25 x 107*

0.028 M
=\ v v
L msazanoueu luilly WYL= 0028 M
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L U AIhAsUAN NH,CL = ‘-‘9“";'0’(‘)300"53'5

0318 NV

31) WHMIUM PH 1RIRIIREMWAianAnITfy 120 au.an. 189 025 M
H,S0, 8914 6.0 LK. 289 10 M NH,

maoy
fuledlNg H,50, = 120x025 = '3 Nadlua
$muladlua NH, = 60x10 = 6 Yadlua

ﬂﬁﬁ?uﬁitﬁmﬁutﬂmﬁu H,50, adlu NH, fle

2NH, + H,80, — (NH,), SO,

naash N, 2 Tua winl§iiomedty B,so, 1 Tua
Tumsazaneil NH, = 6 TodTua uaz H,50, = 3 Hndlua
uarashmsmgewhjdnsunedld (NH,),S0, 11U 3 NadTua

= P e = 0.167
Foum,),s0, (12 6)
Ka, H,SO, = 12x107?
Kp NH, = 1.76 x 107°

(Ndo (NH,),s0, Wearmoinzuandniulosou 2(NH:] Ay [SOT] Haanso

v
-4

= Aan ¥ IR
adffdermsuona mualonirldds

NH; + H,0 = NH, + H0

K H;0] [NH -

w [0l NH] LX100" . s9x 0™ )
Kp [NH;] = 17x107°

SO7 + HO = HSO; + OH~

K HSO,] [OH- i

fw _  [HSO] [OR Lx10 8.3 x10™° ...
Ka, [SO; ] = 12 x 107% =

1 A 1 A 1 -~
LA (NH ), SO, auduindefinvinnsngenfuudson fnansuanfnadin
-l -
frenansoliilusnoun (madums 1) uardulveasw @uaams 2) 1§

168 CH 233 (H)



Cdufla [H;0] = VKK,

K, ‘Viéﬂﬂﬁd K, ANTO H2504 =12 x 107

¢ ek Bik Apfasfiamauandsada e, o 1 x 107 "
@ == e 3 = 525 = 5% x 10

¢ T7 % 10
[H;0] = 12x107%x59x 107
=27 x 10"
pH =56

32) ¢iaald H,PO, 85% (wt/wt) (sp.gr. 1.69) Iwufanunafimufiues use
KH,PO, wuindy lunsiedsusrarmetivived 200 ausau. WE pH

3.00

Aoy
H,PO, + H,0 = H;0+ H,PO; Ky = 7.11 x 107°
[H;0] [ H,PO,)

Ka =
1 [H,PO,]
[H,PO;]
711 x 107° = 1x107® — _*
[H,PO,]
(H,PO,} 7a1x 0t
[H,PO,] = 1x10° .
¥ y 9 < ¥ 1 W
o nuuutusIvvs s ainunu 1 M
[H,PO,] + [H,PO,] = 1M
7.11 {H,PO,] + [H,PO,] = 1
1
HPO,] = —— = 0.1233 M
[H,PO,] 8.11
[H,PO,] = 1-0.1233 = 0.8767 M
vufe doal¥ [kHPO,] = (%08‘200 « 136.09
= 23.86 AsY
Y 9 ¥ ¥
Aol (N _ 01238 x 98x 100 200
[H,PO,] - 85 x 1.69 1000

= 168  gnURiTuAINAT

CH 233 (H)
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17) ashwrimenudivtiuse slalesinlosanve senacmedalyi
a) 0.125 ™ aceticacid (pK, = 4.74)
b) 0.100 M arsenic acid (H, AsQ,)) (pK, = 2.22)

c ) 0.250 M hypochlorous acid (pK a - 7.53)

d) 0.500 M phosphoric acid (pK, = 2.12)
e) 1.00 M benzoic acid (p]{a = 4.18)
Mad Y

a) 0.125 M acetic acid PK. = 4.74)
CH;COOH + H,0 # H30 +CH;C00"

0125 -x X X
K. = _xt
0.125-x
pK, = 4.74
log K, = -4.74
= 5.26

K. = 1.82x107®

xz

0.125-x

o
o0
™
x
[
Q'
[
1

x? = 2.275%x107¢
X = 1.51x10-3

L [H30)] = L51x107M

b) 0.100 M arsenic acid (H3AsO4) pK, = 2.22

pK, = 2.22
108 pK, = -2.22
= 3.78
K. = 6.03x 107

H3As04 + H20 = H,AsO3+H30
0.100-x X X

170
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2

Ke= 60Ix107° = X

(0.100-x)
x4+ 6.03 X 107°x =603 x1074=0
« = ~6.03x107%+ /3.64x107+24.12x10™*
2
S [H30 ] = 0.0217 M
c) 0.250 M hypochlorous acid (pKa. = 7.53)
pK, = 7.53
log K, = -7.53
= ii.47
K. = 2.95x 107®
HOCl +H;0 =H30+0CI’
0.250 = X X X
2
2. -8 = x—
9 X102 550w
x? = 0.250 x 2.95 x 107®
x = 8.59x10™*

~ [ H30] = 859% 107'M

d) 0.500 M phosphoric acid (PK. = 2.12)

pK, = 2.12
log K, = -2.12
= 3.88
K. = 7.59x107°
H,PO, +H;0 = H30+H,PO;
0.500 -X X X
K, = 7.59%x10™?

xl

= (0.500-x)

w 7.59%1073x0.500
x = 0.062M

CH 233 (H)
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S [ HO ] = 0.062 M
< 9 - o - [ ¥ d‘
anuvswdinsaveaedn Fmnsafamsuandnsal ¢ uaz 3 lalasiau—
v Y o U o4 K 1 ¥
loeoulaon uanmsuandansm 2, 3 v lalasiauwleeouldiosniiaswsninn

4 T o - b
wlhundanae

c) | ,00 M benzoic acid (pK. = 4.18)

pK. = 4.18
log K, = -4.18
= 5.82
K. = 6.61x107%

CeHCOOH + H;0 = C¢HsCOO™ + H30

1.00-x X X

xl

(1.00-x)

6.61%10°% =

x* = 6.61 x 10°*
8.135¢1072
R.13x10°* M

X

. [H3O]

. : oy
18) WMWIW pH va9IRTasawde lUi

a) 0.125 M NH,NO,
b) 0.250 M NH,CLO,
c) 0.100 wu (NH:.);S 0,4

d) 0.0100 M NH.C1

fino

a) 0.125 M NH,NO, |

4 ‘; v q ¥ _ |
A0 NH,NO, iearmeliazuand2 ¥ NH; usz NO; laviua 49 NH;

- Yy Ltny
TN anNITLENa a8 ']vlﬂ
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K 1.0x 1074
NH; + HO =N H, +H0O K = == = 10

Kh 176 x 10 °
0125 -x X X
Kw 1.0 x 107% [NH,] [H;0]
Ky 1.76 x 107° [NH;]
9 v
10 X 9 o A Ul
. - 1 1la
5.68 x 10 T35 X (x UDYUNAAN ,,)
X2 -10
= 5.68
0125 x 10
X — JO.125 x 5.68 x 10°°
[H;0] = 843x10°°
pH = 507

b) 0.250 M NH,CIO,

¥ : as g _ @ :
inde NH,CIO, ieazamiszuanddld NH; uay clo; ldnua 3 NH;
< ¥ %
AIUITUNANITHINT YA IYUN

K 1.0 -

NH;+H2O‘—_‘NH,+H;O K, = i X—IO
Ky 1.76 x 10°°

0.250— x X X

9 —14
1.0 x 10

_x —oxX T - 5.68x 107°

0250 - x = 176 x107°

%2 _  0.250 x568 x 107" (x vesmInAAnala)

X = 1.19 x 107°

. [H;0] = 119x 107°

pH = 424

¢ 0100 M (NH,), SO,

! ° as 3 q ¥ @
inde (NH,),S0, ieazamninzuanddldnuald (NH;] MAY 2 x 0.100 M
4 - v o ¥
4 NH; a1nsaamsugnaasaoinia

K -14
NH; + HO = NH, + HO K' = — = 1.0x10

Kp 1.76 x 10°°
0200 = x X X
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x? 1.0 x 107"

0.200-x 1.76 x107°

= 5.68 x107°  (x VeymnAAnala)

0.200

X = Jo0.200 x 5.68 x 107"
[HiO] = 1.07x107°

pH = 4.97

dy 0.0100 M NH,Cl

1 : o y : .l
nde NH,Cl Weazmmihzandild NH; uaz a1 ldvue H9 NH; dunse
< Y Ly
wamsuongatoaioila

K 1.0 x 107
NH; + HO = NH, + H;O Ka = — = =
g Ky 1.76 x 107°
0.0100 - x X X
x? 1.0x 107"
0.0100-x = 176 x 107°
\ .
X _
= 568 x 107"
0.0100
X _ 4/0.0100 x 568 x 10°?
[H;O0] = 238 x 107°
pH =  5.63

- 1 :
19) 9fwItam) pH w0981 3aza e’

a) 0.0250 M ca(C,H,0,},

b)0.1050 M NacClo

¢) 0.2134 M KC,H,0, (potassium benzoate)
d ) 0.1000 M LiC, H; 0, (lithium propionate)

e) 0.1250 M CsC_ H, O, (Cesiummalate)

174 CH 233 (H)



Ld y
Aoy (IRWIZVD a) LA b))

a) 0.0250 M Ca(C,H,0,),

4 5 ¥ _ | _
1B Ca (C,H,0,), azaniniraglv C,H,0, = 2 x 0.0250 M 4 C,H,0; 81W10
VAT AT MEG81E 1e
C,HO, + HO = C,HOH + OH"

0.0500 - x X X
ke v p0xi0t IGHOMI O]
= Kg = 175x107° [C,H,0;]
_ x2
5.68 x 107 = )
X —  0.0500 x 5.68 x 107
X = 5.33x 10°°
[OH ] = 533x10°
pOH = 5.27
pH = 14 527
-  8.73

b) 0.1050 M NaCl0 |

4 ﬁ o/ ¥ Y g
(N30 Naclo Weazmuihauandilavualy Nat tag clo- 49 o™ awnsn
) 3/ i;
Wamsuanaaealon’la

Cl0™ + H,0 = HCIO + OH

0.1050 - x X X
Kw 1.0 x 167"
Ky _ =— _ ———
= Ka = 3.8 x10

[HCIO] [OH-] _ 1.0x10™

[CIO7] 3.8 x 107°

X2 -7
S = 2.63 x10
0.1uou—-x
x?2 = 0.1050 x 2.63 x1077
X = J2.76 x 1078
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. [OH-] = 1.66 x 10**
pOH = 3.78
pH = 14-3.78

=  10.2

20) RE WA pH VBIFIRE MpiUsznaudae

a) 0.1 M benzoic acid W&z 0.50 M sodium benzoate
b) 0.50 M ammonia &t 0.10 M ammonium chloride
¢) 0.30 M nitrous acid k& 0.50 M sodium nitrate
d) 1.0 M ammonia W&z 0.25 M ammonium sulfate
€) 0.20 M acetic acid uaz 0.10 M sodium acetate

f) 0.10 M acetic acid U8t 0.20 M sodium acetate

g) 0.050 M acetic acid W8T 0.10 M sodium acetate

h) 0.25 M ammonia &&e 0.20 M ammonium sulfate

Mnov

a) 0.1 M benzoic acid 8% 0.50 M sodium benzoate

. Feonycoona
K: = [HO ] e

Fen,coon
1 = -5, 0.1
[ HIO ] = 661 x 1073x %!
05
= 1.322x 10-s
pH = 4.88

b) 0.50 M ammonia td¥ 0.10 M ammonium chloride

176

_ -y Fa'
K, = By
s = [OH™] =2
_ - [NH%]
= [OH
[ ] [ NH;]
[OH-] = 1.76x 10-3x 239

0.10
= 8.8x107%

CH 233 (H)



pOH
pH

4.06

9.94

¢) 0.30 M nitrous acid A2 0.50 M sodium nitrite

K. HNO,

K.

. [H30]

pH

5.1x10™*

[ HO |

E‘NnNO

Fung.

S.Ax107%.

3.06x 10+
351

0.30

0.50

d) 1.0 M ammonia it8¥ 0.25 M

ammonium sulfate

wayTudlondama 1 Twa wuandrliueulumioylesau = 2 Tua

K, ammonia = 1.76 x 107%

{NH 4804 & 2 NH:+ SO;

[ NH3]

i

[OH™] =

pOH
pH

0.25%2

0.50

, ENHs
[NH3]

csy 10
1.76 X 10 XO.SO

3.52x 107
4.45

9.55

€) 0.20 M acetic acid UAY 0.10 M sodium acetate

CH 233 (H)

K. acetic acid = 1.75 x 107%

K, =

[H30]

pH

="1.75%x107

[ H30 J{ CH,COO" ]

[ CH;COOH |
s[0.2]

3.50% 107
3.46

[0.1

]
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f) 0.10 M acetic acid B2 0.20 M sodium acetate

H+O - '7 _5[0.}]
[ HIO] = 1.75x10 T3]
=a75 x 107°

pH = 5.06

£) 0.050 M acetic acid i€ 0.10 M sodium acetate

o L [0.05]
H30] = 1.75x10-50:99]
[H30] x [0.10]
= a75 x 10°°
pH = 5.06

h) 0.25 M ammonia HA¥ 0.20 M ammonium sulfate|

[NH;] = 0.20x2
= 0.40M
[OH-] = 1.76x 10"x%%-(5)
=11 %1078
pOH = 4.9
pH = 9.04

21) AWIUNT pH "uadﬁﬁﬂ:mnﬁtﬂ%‘mumnﬂﬁmﬁw 20.00 R\U.TY. VB3 0.1200- F
nre Rl AN (salicylic acid) fumrraeluil
a) 20.00 AL.TY. UBIU
b) 20.00 RiL9A. P8I 0.0500 F NaOH
C) 30.00 AU.TH. 183 0.0800 F NaOH
d) 20.00 ay.1y. a4 0.2000 F NaOH
€) 19.00 \U.d. U3 0.1200 F NaOH
f) 14.00 au.44. 489 0.1000 F Sodium salicylate

g) 20.00 ®U.Td. 184 0.5 F HCI

178 CH 233 (H)



meany

¢
a) 20.00 AU.FN. Y8

YS1u1Aas570 = 20.00+20.00
= 4000 9.1,
ANMULAVIUVDINTATIA LEAN = 0.1200 x 20:00
40.00
- 0.0600 F
K. Y83 C4H,4(OH) COOH = 1.05x 10¢
K, = [H30 11 CHL(OH)COO™ 1
[C<H,(OH) COOH 1
CeH+(OH) COOH + H;0 == C¢H4(OH) COO- + H30
0.0600 - x X y
2
1.05 x1073= %
03600-x

x2+1.05x103x~63x10"%

0

q = =105x107+/T1x107%42.52%10
2

= 145x107°
prH

2.13

b) 20.00 OU.BU. YDI 0.0500 F NaOH

139153370 = 20.00 + 20.00
= 40.00 Q1).%.

1

$wufadluavesnsaandlsdnniog
20.00 % 0.1200

24 Naalua

20.00 X 0.0500
1.0 Vaalua
10 Nadlua

$1uuNadluaved Naon TMAvaaly

] - ) =
- naavzifials@ousa 1sian
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] ) - ) ¥
llﬂ%ﬂﬂiﬂ“ﬂ'lﬁllcliﬂﬂlﬁﬂﬂﬂq = 24-1.0

.

1.4 Hadlua

v A ¥y 9 - - 1.4
UUAD ANUTUIUYDINTAT 1A AN = L4
= 0.035F
AnuuTuvelg@oued lasan - 1?-3.
= 0025 F
k. = [H30 1 CH4(OH) COO™ |
. [ CsH4 (OH) COOH |
H'O1 = 1.05x 10-3x0:035
[H0] = 1.05x 10®x7=0r
= 1.47 x 107?
pH = 2.83
©) 30.00 AU.TY. VBI 0.0800 F NaOH |
o “ = 49 ¥
smuladlun NaOH 1Y = 30%0.08

2.4 ladlua
aas <

naaadudy NaoH athhihifAsumednunsamidledn duinuluaisaza
seiitsals@ousdlaan

i

H4 9/ = o
ANVIVUVUYD I B IAELA Iplan = —24
11317100 20.00 + 30.00
= 24
50.00
= 0.048 F
C,H,(OH)COO +H;0 = C¢H((OH) COOH +OH"
0.048 - x X X
K, = E—
—‘ x* << 0.048
- (004w X <<0049
Ix107'* _ x?

1.05x10* ~ 0.048
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x! = 0.46x107'?

X = [OH-]
=0.68 x 10"
pOH = 6.17
pH = 7.83

d) 20.00 AU.¥ Y. YD 0.200 F NaOH

SwuiiadTuaves NaoH Mavadly = 20.00x0.200

= 4.00 Uadlua
AT IEONEY 0.1200 F n3aaale@n S 20.00 auas. fU 20.00 AU,
¥92 0.200 F NaOH aziAmihundelamasumnadlmaaiunanuaiazil NaOH M

Y
0y
] ) 5 4 4 L]
TUILAAIND NaOH AINADDY = 4.00-2.4
= 1.6 Haalua
Fraow = <2
NaON 40
= 0.04F

4 S ¥ L
o] Nlannmslelasladaveundelaaouedlsan 92108A [OH]
dy v d
114310 NaoH TindsogIN

[OH"] = 0.04F
pOH = 1.40
pH = 12.60
¢) 19.00 A1.%Y. V92 0.1200 F NaOH
U LA 1UAYEY NaOH = 19.00x0.1200

2.28 Nadlua

4 = a o ooy o ¥ 4 - = -
WONIAFA lw dnMIFATuIU NaoH a7 velinIawd lsdnivae
24-228
0.12  Nadlua
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Yy ¥ P a
AMMVNYUY 09 TARNAE 11aA = 3‘2'_6230'

]

5.8x 1072

AMNUVNYUYEINITAIA lrEn o 012
39.0

3.1x10°*
_ K. CeH4(OH) COOH 1

Hf
[HiO] = =Te ., (OH) coo-1
2 31 x107
= 0Sx 1073x=== 2"V
58 x 1072
=561 x 1073
pH = 4.25
£) 14.00 L.HY. Y9I 0.1000 F lgidon1d laian
anududuvensawdladn o 2000x0.1200 _ 500 g
(20.00 + 14.00 :
AR -t - . )
S Aanuyvuvodladoudleian= 41x10? F
*3 1= 1.05x10-? 7.05x 1072
[ H3O | 107 %= 107
= 1.8x107
pH = 2.74,
g) 20.00 ALY, VDY 0.045 F HCI
ANUANIUVDINTA A |yan = 20:00x0.1200
(20.00 + 20.00)
= 0.0600 F
AMMYTUYUYD L HCI = 20-‘3;%
= 025 F
CeH4(OH) COOH + H;0 = C¢H4(OH) COO™ + HO
0.0600 - x X X

UANIIAYNYUYDY [ HIO | 1TINNIN HCI Ay
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¥
[ HIO | YIMUA = 0,25 4

- . x(0.25+%)
Losx 107 = ity

X = 1.05% 1073 x 20600

0.25
= 0.252 x 1073

{ HYO ) = 0.25 +0.252x 107°
¥ 0.25
pH = 0.60

. 4 a R
22) WA WIIIT pH BRIFI RS sunnrIaalldl

a) &y 0.0470 nTWLBI H,NNH, 8¢lu 75 SL.TU. 189 0.0300 F HCI

@uy 1.98
b) WEN 400 BLLTN. V@4 0.150 F H,NNH, iU 300 RU.DY. 189 0.200 F HCI

' ADL 4.69
o) \@N 2.75 MUVI HCl UAY 5.02 NFNVRY H,NNH, aslwiudiondli
vu 750 avaa. AL 8.16

MADY

) ot =
a) 1A 0.0470 NTUVDI1FATIHUATU 75 AU.YU. ¥YOL 0.0300 F HCI

H,;NNH; + HCl == H,NNHCI
- - =4 J =
Sniunadluavesleai vy Nidvasll

_ 0.0470
=5 x 1,000

= 1.47 ﬁﬁahlﬁ
SwuNadlvaves Ha ﬁi‘mg’ = 75x0.0300

= 2250aalua
L unaaail He wnmfunendinndnlnio

225 - 147

0.78 Nandlva
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0.78
75

Fuct

1.04 < 107*

147
75

Fa nvmycr

1.96 x 1072
e HNNH.Cl MiAatuansanalelnsladalasn
H,NNH;Cl == H,NNH} +CI”
H.NNH3 +H,0 = H:NNH:+H30
1.96x1072-x X X
[Hi0 | WiavunnmslaTasaddves NaNNH; = x
. [H30 } wanua = 1.04x 1072+ x

K.
Ks

K. =

_ [H:NNH, [ HIO |
| H;NNH3 |

1.0x 107" _ x(1.04x 107%+x)
1.3x107* (1.96x 1072~ x)

_10x107Mx1.96x 10-
1.3%x107%1.04%1072

= 145x 107
[HI0] = 1.04x1072+1.45%107®
¥ 1.04x107
pH = 1.98

by WY 400 OU.BU. YD 0.150 F ”lamw?u A1f 300 ALY, YD 0.200 F HCl

o a4 = <t
$wuNadluovealsangu

= 400x0.150
= 60
$uuNad luavel HCl = 300x0.200
= 60
! 4 o -] 4 ar 4 ] 4
nanan leasndurmlgaivmedady na luaisazawezludings HNNHCI

My
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Fu,wnvaycr x 700

= 0.086 F
H,NNH3+H,0 # H,NNH,+H30
0.086-x X X
! = .K_':
K. X
o | HaNNH, JI H30 ]
[ HaNNH3 )
1.0x10°**  _  x?
T3 10 0080 (x < < 0.086)
@ = 1.0% 107**x 0.086
1.3x 107
= 6.6 x 1071
x = 2.57x107%
pH = 4.69

- o o < 5 ¥ 4 Y o
c) 1AM 2.75 NIUYBI HCL uae 5.02 ﬂ'swuaa"lamwum‘luumamama’lmﬂu 750

au.y .

fnoulledluaves Her dilleg = 210

75

UMD IUOYDY H,NNH, = %922x10’

= 157
ueraanlumsazaioszillsandunaood
157-75

H3NNH, 750

82
750

0.1093 M

15
BINNHYCE = 350

0.1000 M
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1.3%x10°% =

[OH-J = 1.42x10-O

23) 3 MUITMT pH IR IR Mwes [

K5=

[ OH™ J{ H.NNH3 |

[ HANNH; ]

[OH })[0.100 ]
| 0.1003 ]

pOH = 5.84

. pH = 8.16

a) ¥IRrAWAUTENAUEE 7.5 nTNURY Na,CO, URx 6.0 NTNVBY NaHCO,

lus138s®i8 400 L.

b) ®I3AEABNUSZNDLEN 6.85 DeRLUATAI NaOAc WAy 3.43 Usdluatod

HOAc W4 250 8U.74.

0 FIRZNEAEAILTINMTIAN 50.0 AU.DL. 199 0.250 M NaOH 9% 50.0

RUTY. U 0.150 M H,PO,

d) IRTMEAUATINNAMTEY 10.0 NLDY. VDI 3.00 N HCI adls 90

/U.TA. VDI 1.00 N

NH,OH

e) RVIATMEAUTEnaUdIn 48 Usdlusvesnsammaniyu se fadluauad

TwunsiGonlalasauninge

Aoy (INN1L a) LAZ b))

acony 400 aU.B.

a) AMTATMUUITNOVAI 7.5 NTNVBY Na,CO, HAY 6.0 NTUVBY NaHCO, Tue1s-

F =
Na,CO,

FNaHco, =

HCO, + H.,0

0.179 = x

188

1.5 X 1,000
106 400
0.177

6.0 1000
— X

84 400
0.179

= H;0 + CO;
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[H;0] [CO; ]

K, = 4.7 x 10" =
2 (HCO;]
x (0.177 + x) ¥ o
e C Yesnnaaniala)
X = 4.7 x 1071 x 220
0.177
= 4.75 x107"
[H;0] = 475 x lo~”
pH = 10.32

by arazanenUiznauAdn 6.85 NAAIUAYDY NaOAc DY 4.43 NUadluaued HOAc
Tu 250 av.ww.

F 6.85

NaQAc = —
250

4.43

Fhoac = =

HOAc + HLO — H;O0 + OAc

X X
. [H;0] [OAcT]
a - [HOAc]
S 6.85
[OAC ] = FNHOAC + X = 556' + X
4.43
6.85
(ESF +X) 3 ar ;
K, ey v (x usgINARNIIA)
750~ )
« (88
175 x 107° = 20 = X 68
- (ﬂ (4.43)
256
4.43
= 175 x107° x —
X X 685
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X = [H;0] = 113 X 10°°
pH = 4.9

24) nnlanddia 23 A wmramTHaimwEd (p) vaImIRr LRz TRaly

mMIdunsaun
MAdY
a Werdunsaudazy ¥ pH vesrisazmwanas 1 vy
Wude pH = 932
’ [H;0] = 475x107"°
Ka = 4.7 x 1079 = [—H:;O] [CO:]
2 [HCO;]
[CO, ] _ 4T 107" = 107
[HCO;] 4.75 x107°
10[CO; 1= [HCO,] L )
Tuaews uduilnnududus g
[HCO;] + [CO;] = 0.179 + 0.177 = 0.3% ... ®
10 {[CO, ]+ [CO,’] = 0.356
[CO, ] = O—'??E = 0.0324
[HCO;] = 0.356 - 0.0324 = 0.324

o o 9y _ :; 2 [ -
Tumsidunsaunssi i [co”1 anad ud [HCO;] INTuMiuS nave snsaun
MAy weanmiialfiien

coZ + H0 —  HCO; + H0

o A g/ o ¥ T o 1]
wufie asadunsaunadliiny 0.177-0.0324 1Nads av.ay.
Wiesammda (8) = 0.145 luade au.au.

! < ° 1Y
by INDIANNIAAZ LA pH Vea15araIanal 1 ML
HuAD pH

= 4.95-1 = 3.95
[H;0] = L13x10™"
P [H;01 [OAcT]
Ka =  17.5 Xx10 = —

[HOAc]

188 CH 233 (H)



[OACT) 1.75 x 107°

[HOAc]  L13x10*® 0133
[OAC] = 0.155 [HOAc]
W30 $UIULadlNa (OAcT] = 0.155 SIWIUNAAINA (HOAC] .o (1)
Tumouis udu
FumuNadlua [0AcT] + wIuNadlua [HOAc] = 6.85 + 4.43
= 11.28 ... 2)
W (1) AU @)
1.155 31 UNad 1N [HOAC] = 11.28
1uULedlua [HOAC] = %—1%
= 977

Tumsdunsaunszyi lismoutadluaved [HOAc]  mindwmAuswudadlua
YDINSALANAY nszfad §Asudan

OAc + H;0 == HOAc + H,O
r:J ) < 14' 2 4 % )
wude USuwnsaunmdvadlufe 9.77-4.43 = 534 Jadlua
Yimnaveansauniiduadliiigniduasluasazaeivides 250 av.aw.

diesawga (p) = ;'5% Nadluadeo alLwy. wio
= 0.0214 Tuado av.au.

25) FINTUIUW pH vpaRnIaauRrUAD U
a) 0.50 M propionic acid fiu 0.50 M sodium propionate (NaC3H502)
b) 0.010 M sodium benzoate NY 0.0150 M benzoic acid
c) 0.15 M disodium hydrogen phosphate (NaZHPO4) 1 0.25 M sodium dihydrogen
phosphate (NaH2P04)
d) 022 M Na,HPO, fiy 0.18 M Na,PO,
€) 0.25 M NH,OH 11y 0050 M NH 4C!
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Mmnoy (1NN 2) AT b))

a) 0.50 M propionic acid i1 0.50 M Sodium propionate (NaC,H,0,)

[H;0][C.H.0] 1

K — 3752
a =
[C,H,0,H]
-5 _ . (0.50)
134 x 107 = [H0] Fes
[H;0} = 134 x 10°°
pH = 4.87

b) 0.010 M Sodium benzoate AU 0.0150 M benzoic acid

[H;0] {C,H,CO0"]

Ka - (C,H,COOH]
s e (0.010)
6.14 x 10 = [H01 ) 0150
. _ -5 (0.0150)
[H,0] = 6.14 x 10 m
= 921 x107°
pH = 404

26) Mnlnddn 25 simnnmmiineimmad (p) vesrIssmoudisssiialums

WuLURLR

Moy (INWIT a) UMD b))
X o 1 ° k4 o 4 1
a) IWaduuaunezyinly pH iudu 1 vUe

.. pH = 487+1 = 587
[H;0] = 134 x 10°°
[C,H.0;]
134 x 10° = 134 x107° ——> 2
[C,H,0,H]
[C,HO;]1 = 10 [C,HO,H]

180

wene(1)
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[C,H,0;] + [CH,0,H] = 050 + 0.50
.11 [CH0,H] = 1.00
I

[CHOH] = & = o0m
Tunmsidmuaunsild [c,H0,H] ana
Ui (cH,0,H] MaAds = 050 - 0001
= 041
B = 041 InaAd au.aW.
) - \ o Y 4 x '
b) Woidvuaunvzyily pH RNy 1 MY
pH = 4.04 + 1 = 504
[H;0]) = 921 x 107°
. [CH,C00"]
614 x 107° = 921x 107° ——
[C,H,COOH]
[C,H,CO0] = 6.67 [ C,H,COOH]
[CH,CO07] + [C,H,COOH] = 0.010 + 0.0150
= 00250

uny @ adlu @

7.67 [C,H,COOH] = 0.0250
[CH,COOH] = 00033

[C,H,COOH] @aAnd = 0.015 - 0.0033
= 00117

B

27) 1R MIBE pH veemTaz e TWinesdalud

a) 0.0405 F NH3 Wae 0.0216 F (NH4)2304

b) 0.0176 F phenol W& 0.0254 F sodium phenolate

¢} 1 .00 F trichloroacetic acid MAE 0500 F sodium trichloroacetate

d) 0164 F ethylamine W8 0272 F ethylamine hydrochloride

CH 233 (H)

0.0117 lua@e av.au.

fBy 9.22

MDY 10.16

#du 0.79

0y 10.41
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GGH]

a) 0.0405 F NH, Wa¥ 0.0216 F (NH,);SO,

Fwwy = 2x0.0216
= 0.0432
[ NHa]
OH-] = K 22
LOH-1 = Ko Rhe
_ -5 0.0405
= 1.76X 10 X 5o
= 1.65 x 107*
pOH = 4.78
pH = 9.22

b) 0.0176 F phenol {18 0.0254 F sodium phenolate
K, . [H30][CeHsO]

[CeHsOH |
-10 1wty o 90.0254
1.00x 10°*° = [ H3O ] 0.0176
[ HIO ) = 6.92x 107"
pH = 10.16

c) 1 .00 F trichloroacetic acid Wi01¥ 0.500 F sodium trichloroacetate

K. trichloro acetic acid = 1.29x 10}
C1;,CCOOH + H0 # Cl,CCOO™ + HIO
1.00-x X X
Feyocoonw = 1.00-X
Fei,o000- = 0.500+ X

k. = LHI0](C,0C00"]
: [C1;CCO0H]

1~ %(0.500+%)
1.29x 10 105

1.29% 107" - 1.29% 107'x = 0.500x+x?
x¥+0.629x-0.129 = 0
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_ =0.629= /0.396+0.516
2

% [HIO] = 0613
p}I = 0.79

d) 0.164 F ethylamine WA¥ 0.272 F ethylamine hydrochloride
Ki CH CHiNH; = 4.28x 10™

[ CHyCH,NH; ){ OH" |
[CHSCHNH; 1

K.a

-4 1 0272

| OH- | = 2.58x 10"
pOH = 3.59
pH = 1041

28) WAMHMWIMTIWRIMULLIREI pH Afetwiilaifiy 50.00 aUTY. UD4 0.0200 -
FNaOH %9} 50.00 AL.TY. 12981360 Uil

a) 0.0400 F HNO, @B 0.95

b) 0.0400 F NaNQ, W&z 0.0400 F HNO, @91 0.48

¢) 0.400 F NaNO, Lag 0.400 F HNO, A1 0.04
Mnoy

2) 0.0400 F HNO;
furam pH nowduiue
HNO; +H0 * HJ0 +NO;

0.04-x X X
k. = LHIOJNO3]
* [HNO:}
F
5.1x107* = =X
0.04-x

x! = 20.4x10°°
4.52% 107
pH = 2.34

x
N
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fIUIUNMT pH WeiANIA
LAVLLA NaOH = 0.0200 x 50.00
= 1,00 Nadlua
0.0400x 50.00

- 4
HNO,; NUD

e,
il

= 2.00 Vadlua
*. HNO, M08 = 20-1.0
= 1.0 Nadlua

N
o
=}
|

Fuvo, = w0 - 0.01
FNnNOI = -]i'% = 0.01
K. - LHIOJ[NOi}
* [ HNO; ]
-+ _ [H3010.01]
[H30] = 5.1x10™*
pH = 3.29

+ pH Masumlay = 3.29-2.34
= 0.95

b) 0.0400 F NaNOQ, H¥ 0.0400 F HNO, |
AU pH NOMAVILE
HNO;+ HP = H30+NH;

k. - LHIOJ[NO;]
¢ [HNOzl

. = [ peo 1 (0:0400)
5.1x10 [H30 1 {55250

L (H3O ] =51 x 10"
pH = 3.29
1$DIANIYE NaOH 0.0200 F $149W 50.00 NA.
([ANIUA NaOH = 0.0200x50.00
= 1.00 tadlun
NaOH + HNO; ~» NaNO;+ H,0

194
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$wuluaves HNO, W08 = 0.0400x 50.00
= 2.00 fadlua
. eyl HNo,ivdenY = 2.00-1.00
= 1.00 Nadlua
v 1.00
ANUYUYY HNO, = =
*7 00
= 1.00x107? F
ANUVUVY  NaNO, = 1-°°+(‘i'00°4°°—"5°)
= 3.00x 10°* F
HNO; + H;0 == H30 + NO;
e _ [HION3.00x107?]
A0 = ok 107
[HO] = L.7xi0™
pH = 3.77

- pH Mdsuuias = 377 -3.29

= 0.48

¢) 0.400 F NaNQ, 2% 0.400 F HNO,
- [ o 3 Y o Y]
pH NOMIAMILAAINLLLUIREIA VYD b Tamaouimiiu e

pH = 3.29
i A
aduyaaaty = 0.0200x 50.00
= 1.00 yadlua

HNO;+NaOH — NaNO:+H;0
$muluaves HNo, Miey

0.400x50.00
20.00 tadlua

20,00 - 1,00
19.00 Nndiug

19.00
100

19.00x 107 F
0.400 x $0.00 + 1.00

fl

. uaadTazil HNO, twioey

#

y ¥
HNO; (%uYU

L]

|

NaNO, Moy
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= 21.00 Nadlun

y ¥
WuYH = 2000
NaNO, 100

= 21,00x107 F
HNO.2+ H;0 % H30 t NO3

- I H;O u 21.0x 107
51 %10 [19.0% 107]

[ HIO) = 461 x 10
pH = 3.33

. pH Wdomiiy = x33-3.29
= 0.04

20) waFwmIeSpus 13 s MeTWWaii UM s0.00 susn. W pH = 975

Te8nTSHEY 0.331 F ethanolamine 11 0.222 F HCJ
@8 HCl 1752

fnou
qA3 ehanolamine A HOC,H,NH,
ethanolamine 1oAY HOt 92 ldinde ethanolamine hydrochloride (HOC,HNH,C)
i ldidaaisazaeiWines 521919 ethanolamine 1) ethanolamine hydrochloride
auydldld HOCHNH, = x 21055 1.
- fodld HCI = 50.00-x AU,

F [0.331x-0.222(50.00-x)1
HOC,H,NH, £0.00

(0.553x~ 11.10)

50.0
.. 0.222(50.00-x)

Fuocyn = 50.00

. (11.10-0.222x)
- 50.0

HOC;HNH;+ HP = HOC,HNH3+OH"

K, = [OH-J[HOCHNH; 1
* 7 T |HOC;HWNH;1
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i

s _ [OH™J[ 11.10-0.222x]
3.18x 10 [0.553x-11.10]

Tanddualvasazaiod pH

= 9.75
pOH = 4.25
[ OH-] = 5.62x 107*

. - _ 5.62x107%[ 11.10-0.222x]
L3.18x%10 [0553x-1L.10]

32.48

x
1

y v
ﬂﬂsﬂ% ethanolamine 32.48 au. .

HCI = 50.00 -32.48
= 17.52 al.5 .
himsiadovarsazmeiinednd pH 9.75 §1u9U 50.00 au.ary. inieulasld

o @ ¥ 9 o
ethanolamine HT';JG\TH 0.331 F MUY 32.48 WA UND HCI WUV 0.222 F 9TUIU 17.52
DLU.Y U,

30) wzdiosld NH,1 Andu WRaldusdlus1sasein 0.137 F NH; 91w 500
sy, i lfifesissrmedinedAS pH = 1030 (sundilidnn

WisuudasTues) foL 0.318 NPT
MADY
pH = 10.30
pOH = 14- 10.30
= 3.70
[ OH- ] = 2.0x 1074

NH, + H,0 = NH: + OH"

k, - (NHi][OH"]

[ NH; |
-s_ [NH;][2.0x10-]
1.75 x 1075 = 15
) . _ 0.137x1.75x10-5
+ INH; 1= 20x 1074
= 1.19% 1672
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L uaaIADuAN NHCL = 1-19><l°;'&<x5),°°"53-5

0318 NSy

31) WAITW pH UDINTREMBRAANNNTIAY 12.0 SLTN. 189 0.25 M
H,S0, #4l4 6.0 AL, 189 1.0 M NH,

MaAoy |
Twuladluva H,S0, = 120x025 = 3 Naalua
sudadlua NH, = 60x1.0 = 6 Nadlua

v
< o -

Uifsniiadwiiedn 1,50, adlu NH, Ao
INH, + H,80, — (NH,), SO,
weaasn NH, 2 Tua wvinjdsemedsu Hso, 1 Tua
Tussazaedl NH, = ¢ dodlua uay H,s0, = 3 ladlua
wrashastaeninliisosunedld om,),s0, iy 3 adlua
_3

Finm,),s0, = 1o = 0.167
Ka, H;SO, = 12x107°
Ky NH, = 1.76 x 107°

(nAD (NH,),s0, eazmmhvzuandauiuloosu 2(NH]) AU (S07| degunse
- - an ¥ :" Y o 4':'
iadffsensusnadmeainiilaaa

NH; + H,0 = NH, + H0

K H;O] [NH -14

w _ [H0] [NH,) X107 - 5oy )
Kp, [NH:] = 1.7 x107°

SO + H,0 == HSO; + OH-

K HSO;} [OH- -14

W [“}# X107 _ 53«08 )
Ka, (SO ] = 12x 107%

M > @) ANTVNNMTAAMSUINT AN BINTINT U3 )
Viude

[NH,] = [H;0]

[NH;] = 2Fnn,so, - [H;0] ~ 2 Fny so,
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Ky [H;0]*

-10

. Eg = 2—F(NH‘)ZSO‘ = 5.9 x10
[H0] = /5.9 x107° x 2 x 0.167
= 1404 x 107°
pH =  4.85

32) floald H,PO, 85% (wi/wr) (sp.gr. 1.69) SmmAgnuiaiiaudiues use
KH,PO, Sumindy lunseSovarsemadwined 200 suaw. 1WA pH

3.00
MAdy
H,PO, + HO = H;O + H,PO, Ka = 711 x 107°
) _ [H;0] [ HPO[]
a =
1 [H,PO,]
H,PO;
711 x 107 = 1x10‘3[ 2P0,
[H,PO,]
[H,PO,] 711 x 107 - 0
[H,PO,] = 1x10°¢® = T
Wanududus nvesaialiaunsdy 1 M
[H,PO,] +[HpPO,) = 1M o)
7.11 [H,PO,] + [H,PO,] = 1
1
[H,PO,1 = 57 = 0.1233 M
[H,PO,] = 1 -01233 = 08767 M .
3/
fufio doald (kmpo, = BT X 200 3609
1000
= 23.86 N5y
FY L4 ¥y ¥ X
a0al% (H.PO.] WuYY 01233 x 98 x 100 200
38 M - 85 x 1.69 1000

= 168  gnuAfiuANAg
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33) WA MITAM pH UAZRITREMINENAD U

a) 0.0500 F H, Aso, WAz 0.0200 F H,aso,

fioy
b) 0.0300 F NaH,AsO, WAL 0.0500 F Na, HAsO,

way
c) 0.0600 F Na,COy unx 0.0300 F NaHCO,

LM
d) 0.0400 F H, PO, WA 0.0200 F NaH, PO,

feu
e) 0.0500 F NaHso, WRT 0.0400 F Na, SO,

LY

Mnay

a) 0.0500 F H3AsO4 H0¥ 0.0200 F H,AsO;

misasaonamiiuaisazavivives

K, = [ H3O | | H2As05 |
t [ H3A504 ]
HAs0,4+ H:0 ¥ H,As03+ HI0 K, = 6.0x 107
0.0500 - x X X

[ H3As0, | = 0.0500 - x
[ HaAsQ% | = 0.0200+x

6.0% 10~ = 1x] [0.0200+x ]
[ 00500 - x ]

3.0x107*-6.0x10"?x =0.0200 x + x?
x1+260x1073x-3.0x10™* = O

x = [H30]
=865 x 1073
pH = 2.06

200

2.06

7.20

10.63

2.09
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b) 0.0300 F NaHAsO4 (0¥ 0.0500 F Na;HAsO. |

H ,As0; + HP = HJO+HAsOF K, = 1.05X 107
0.0300 - X X X

[ H:As03] = 0.0300-X % 0.0300
[ HAsO: | = 0.0500+x 2 0.0500

_ [ H3O | [ HAsOZ |

Key [H:As0%]
1.05 x 107 = X 00500
0.0300
x = [H30]
= 63x 10®
pH = 7.20

¢) 0.0600 F Na;CO; ¥ 0.0300 F NaHCO,

HCO3+ H;0 = H30+CO3 K,, = 4Tx10°"
0.0300 = x X X

[ HCO3] = 0.0300 -Xx = 0.0300

[CO3] = 0.0600+x % 0.0600
o _ [HI0}[CO3)
“ [HCO3]
a7x107 = X 10060 1
[ 0.0300 |
x = [H30]
= 2.35 x 107"
pH = 10.63

d) b.0400 F H,PO, IO 0.0200 F NaH,PQ,

H3P04+H10 - H;O + HzPO;
0.0400 - x X X

Ko, =7.11x107?
[ HaPO4 | = 0.0400 « x
[ HaPO3 | = 0.0200+x

CH 233 (H)
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_ | H30 ][ H,PO3]

Koy = —TH,PO,]
711 x 100 = X(00200+ %)
(0.0400 - x)

2.84x 107" - 7.11 x 10~ x = 0.0200 x +x?
x242.71 x 107 x «2.84%x 10 = 0

x = [H30]
=8.05x 107?
. pH = 209

€) 0.0500 F NaHSO, 1102 0.0400 F Na;SO.

HSO:+H,0 = H30+ S0}
0.0500 ~ X X x

Koy = 1.20x107
[ HSO;) = 0.0500-x

[SO%] = 0.0400+x
K - [H30 ][ S03%
o [ HSO;
120)(]0_2 = X(0.04(X)+X)
(0.0500 - x)
0.06 1072 - 1.20x10°%x = 0.0400 x + x?2

x*+5.2x 1072 x -6.0% 10°* = 0

x = [HO]
=9.75 x 103
pH = 2.01

34) WAMIWA pH ’uaammxawnﬁwma%ﬁtﬁmmmmaw 50.0 RU.TN. VD4
0.200 F NaH,PO, fium1yszmoeelul
a) 50.0 8., T8I 0.120 F HCI AaY 2.11
b) 50.0 §U.M. U8 0.0120 F HCI @By 3.08
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Mmaou

a} 50.0 DU.BN. YOI 0.120 F HC]

NaH;PQ4+ HCl — NaCl+ HsPO4

. v . .
Y3mnassauveamisazanonavuaiu so+s0 = 100 gﬂmﬂﬁwumnm

f

$1uIuNad luavea [ H,POZ] = 50.0 x0.200

- 10.0 yaalua

i

50.0x0.120

swauladlua [ Ha |
= 60 liadlua
. i [ ¥ ) & - a - - 9 ¥ o
HAIATIUNBHE Y NaH,PO, 1L HCl 1AIeiu ninfadgnionivusoouaiscu
¥
NaH,PO, Mdoey d7u Har wgnlivualy
[ H,PO3 | Mindoay

= 10.0-6.0
= 4.0 yanlun

- A0

100
= 0.04 Tuane av.au,

i+ %

[ HsPO, ] MiAAAU = Tﬁég

= 0.06 Tuade au.aw.

asazanautismdudiazawiiviie$ves n,po; U H,PO,

HJPO4+ H,O0 = HiO+ HIPO;
0.06 ~ x X X

Ko, =7.11 x 107
WUAD [ H,PO, | = (0.06 - x)
[ H,POZ] = (0.04+%)

(HPOSI[H301

Ka, =
: [ H;PO, ]
711 x 107 = x (0.04 +x)
(0.06 - x}
427 x1074.7.11X1073x = 0.04 x+ x*
x1+4.71x1073x -427x107° = 0
x = [H30)
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7.8% 1073

pH = 2.11

b) 50.0 AU.%¥. Y03 0.012 F HCI

Yivassanvasmisazaenanuaiiiv so + so

= 100 QU.¥U.
VIUIUNAATNA HCI = 50.0%0.012
' = 0.060 Hadlua
[HPO3 ] MMAB = 10.0- 0.6
= 9.4 Janlua
= 34
100

= 9.4x10? lua/av.au.

4 o X 0.60
Afayu = 960
[ HiPO4 ) 100

= 6.0x 107° Tna/ﬁu.ﬂu.

X (94 X107+ %) N
(6.0% 10" = x)

7.11 x 1073

42.66x10°°-7.11x1073x = 9.4x107*x+x?

1+ 10111 x 1073 x - 42.66x10°¢ = O
x = [H30]
= 84x107°
pH = 3.08

35) aefuedfmaelsuarssmedived i 1 gnnafiedues WE pu
9.60 10 0.300 F Na,CO,; iU 0.200 F HCI

Mmaoy
pH = 9.60
[HO] = 2.51x107%°
: v
auyRIN1Y Naxco, = x QLB Y.
»
uoraaded¥ o = 1,000-x - AU

Na CO;+ HCl = NaHCO;+ NaCl
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arsnsmmnaiumsazawiviodsznin cos MU Heo;
s ¥
[ HC1] MY
_ 9.200 (1,000 - x) Tua/ av.ay.
1,000
0.300 x - 0.200 (1,000 - x)
1,000

_ 0.500x - 200
1,000

(1350 | [coj
[HCO;5 1

251 X 10719 (0,500 x - 200) x 10°3
(200 = 0.200 x)x 10"

[HCO;]

[CO5) =
Twa/avu.au.

K, =

4.7 X 107 =

9.4 x 107« 94x10"x = 1255 x 10719 x =502 X 10°*

13.49x 107" x = 5.96 x 10°®
X = 442
naaI19019 Na,COos = 442 AV.BY.
wazly HCl = 1,000 - 442
= 558 ALyl

36) §9ld Na,HPO,.2H,0 finfy (Rawfiuasli 400 BUN. 189 0.200 F H,PO,
wWalw e sz antiviwasAl pH 7.30

Maoy

pH = 7.30

[H30 ]

it

5.01 %1078

it

oIAN HPOS M3l H,Po, AAUNT
H3PO4+ HPO3 = 2H,PO,

Y da ¢ o , yd 1A a
s umiadewniinazy 1(CH 233) w1 348 uaealAHUIM pH 7.30 92 BuA
P o ¥ da 4 d w o 1
alda H PO; U0z HPO; dguiuasararviinayulzumsazatviviiessznig
H_PO,” U0z HPO;
{ - ¥ - ‘ - o
Hpo; MavasllaoanmiuneiseilAsenv 1,po, IUNUA
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ABAUAN HPO; >400x0.200 = 80 Nadlua

auydlid wniduiu = fiadTua
U AIABAAY Na,HPO,- 2H:0 MINUA = 80+x Hadlua
., _ 80 i
YNAUMT [H,POI) = z5x2 ua/av.ey,
e X
[ HPO; | = 2
[ H30 ][ HPO: ]
Kay =
[ H.PO4 ]
501 x 107 (=
6.34 x 10~° = (400)
(52)
400
1.01x 107° = 501 x 107 x
1.01 x 107°
X = - =
501 x 107
= 2016 Nadlua
. ABAUAN Na,HPO,.2H,0 = 80 + 201.6

281.6 x 173 x 10”2 AT
48.7 ATV

a 1 :
37) WAMIBW pH VIR Tazaedn lUR
a) 0.0525 M NaHC H, O, (sodium hydrogen malate)

b) 0.074 M Na#, PO
¢) 0100 M NazHPO,.

d) 0.1250 M NazH;C oH, 20, N, (disodium salt EDTR)

o Y
MAdy (INWIZVD a) LA b))

a) 0.0525 M NaHC,H,O, (sodium hydrogen malate)

1.2 x 1072

~ X
0 [
1 1

596 x 10

206
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y ¥
ANUVYYY 0.0525 MINANTT 3 Ko (3 x 1.2 x 10”2 = 0.036)

¥y ¥ 2 Ky 1x 1™ .
ANWYNYY 0.0525 M WINAT — (@ x ——— = 3.35 x107°)

5.96 x107"
SLAAINAING n’la?'qm 2

(H0] = +KaK,,

v 1.2x107° x5.96 x 1077

= J7I52x10°
= 8.45 x107°
pH = 4.07
miunlasaziden mugumin sz lumisdonidinszy | mi 330 wld
Ky Ka, [HC,H,0,1+ Ky Ky
[H0] = -
Ky + [HC,H,0;]

,\/1.2 x 1072 x 5.96 x 1077 x 0.0525 4+ 1.2 x 10"2 x 1.0 x 1p~¥
1.2 x 107% + 0.0525

\/10.375 x 1077 + 12 x 10°®
6.45 x 1072

_ [3.75 x 107
6.45 x 1077

J58.14 x 107%°

7.63 x107°

pH =  4.12

b) 0.074 M NaH,PO,

Ka, H,PO, = 7.11x 107°
Ka, H;PO, =  6.34 x107°
Ka, HyPO, = 42x 107"
ANNIUIYU 0.074 MINANT 3 Ko, @x7.11x107° = 0.0213)
AU 0.074 M mﬂn’hz& 2 x Lx10® 3.15 x 1077)
Ka, 6.34 x107°
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wrashannsoldgas
[H;0] = KKy
= J7.11 x 107 x 6.34 x 107"
= J451x 10°

= 2.12 x107°
pH =  4.67
38), 39), 40) Wax 41) Hnwarndwauias

24

42) WA UIN pH TaR Az edaldd Fadivdu = 0.0600 F

a) hydrogen sulfide AU 4.61
b) sulfuric acid POy 1.21
c) ethylene diamine @Oy 11.35
d) sodium sulfide fDY 12.74
Mno

a) hydrogen sulfide

H,S + H,O = H3O + HS™ K, = §.7x 10~8
HS + H,0 = HO + §* K, = 1.2x% 1078
v ¥ e v v Y 4. Aauny
K, << K, dAsdumismuiuannsadanisuandansan 2 nela

k, = | HIO ][ HS™ |
[H)S]

[H30] = x

[ HS") = x

[ H,S | = 0.0600 - x

Xz Y 1 v & [y : ¥,
5.7x10-8 =~ ____ (x UBUAI1 0.0600 YIN AMUAANITA)

{0.0600 - x)
X = /5.7%x10%x0.0600
= 2.45x 10-s
" pH = 461

208
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| b) Sulfuric acid |

H,SO. + H,0 = H30 + HSO; strong

HSO; + H,0 = H30 + SO% Ki = 1.20x 1072
(H30) LINMIUARFIATANIA = 0.0600 F
[ HSO: ] NOMIUANAIATANTA = 0.0600 F

¥ [ 8 4'
W [H0) NINAITUANAINTINEG DY = x
v U4
5 [SO3] MANMSUANAINTINGDY = x

[HSO;] Mimfgey = 0.0600 - x
44 ¥
[H0 ] NilogNIvuA = 0.0600+x

[H3011804]
[ HSO%]

0.0600 + x) (x
{0.0600 - x)

K; =
1.2x10°% =

7.2=10"*-1.2%x107*x = 0.0600x + x*
x1+0072x - 7.2%10°* = 0
x = 20x107°
* [H{0] = 0.0600+2.0%107
= 6.2x107?
pH = 1.21

rc) ethylene diamine NH,C,H.NM
NH]CZH‘NH]_ + Hzo "*NH;CquNH;-FOH‘ K, = 8.5x 10-5

NH3C1H4NH2 + H;O = NH;C;H4NH;+ OH™- Kz =7.1x lO_’

K, <<K D
K - OH" ] [ NH3C;H,NH, ]
[ NH,C,H.,NH; ]
[OH™] = [NH3C;HNNH;] = x
NH3C2H4NH21 = 0.0600 — x
2
10°8 = —%
8.5 0.0600— x
X = 226x ©o?
pOX — 2.65
pH = 11.35
CH233 (H)
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d) sodium sulfide Na,S

S*+H,0 = Hs + OH"  Ki = X«
K;-

o Ix 10714

12 X 1071®

8.33
K,

K.,
1x 10714

T 57x10°

it

HS +H,0 = H,S+OH- Ky

1.75 x 10”7
Ky, <<<K,!

- [HST][OH"]
14 l IS.]
WoH]=[HS]= «x

K

xz
= (0.0600 - x )
0.50 - 8.33 x = x*

8.33

x*+8.33x-050= 0

x = 0.055
pOH = 1.26
pH = 12.74

43) A0k pH VOIRII B Mefiviiudie 0.0400 F da’ludl

a) sodium hydrogen sulfide fiay 9.92
b) sodium hydrogen oxalate Aoy 2.95
¢) sodium hydrogen  sulfite @90U 4.56
d) ethylene diamine hydrochloride (NH,C,H,NH,Cl) Ay 6.39
ALY
a) sodium hydrogen sulfide (NaHS)
HS- + H,0 # H30 +§° Koy = 1.2x107"* R ()

HS-+H10"'_=HzS+OH- Kb, = :w
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_ Axio™
5.7%10°®
A1502010UDI NaHS ADe1Tazd10v03d15o U INTAN NMITAIUIUTIVITOATUIN

= 1.75%x10°7 .. Q)

= o a ] dl 9/ M =a (3 ¥
puuReIFVAI9d1aR 1 wih 307 Tumisdeniing iz 1(CH233) gartovldgas
Tumisamura fe

\/ K., K,z | HS" )+ K. K,

[Hi0] = K., +[ HS1
J(S.?x 107%) (1.2 % 107'%) (0.0400) + (1 X 107" (5.7 x 107%)
5.7 % 107®+0.0400
= 1.2x107"
pH = 9.92

usnnlumismulumundnvesm susuRInsdndl damursomuinld
o« a4 4 4 - P g ¥y - “- «a
8nifutia fio mnmIRsIAIMIN (1) Wax @) ﬂ*mu"lmmmﬂmlansmmn

Y ¥ 1Y
aumsi ) mmﬂ"lﬂuaunﬂ @ sguIn wazmaiiavistiialaissniimisuand?
vo K. = 1x1079 Fartu mmiﬂmmimﬂﬂgnsum (1) #ld e
mm:ﬂﬁn%um @

K, = LH:S][OH- |
‘ [HS™1
WM (HS] = [OH-] = »
[HS"] = 0.0400-x ~0.0400 « Uevmnndanle
1.75x10-7 = o.ozgo
x! =0.07 x 1077
x = [OH-]
= 8.37 x 107*
pOH = 4.08
pH = 9.92

[ b) Sodium hydrogen oxalate (NaHC;0,) ]
HC,;04+ H;0 = H3}0 +C,03% Ky =542x10* (0

HC03+ H,0 + H,C;04+0OH Ky, kl-(i
Lt

1)
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-4
= X1 g7y om0
536x 107

o /XK. [HSO:]+K.K.
[H:0] = \/ K. THCO;T

/ (5.36~ 107%) (5.42 x.10-3 (0.0400) +(1 X 1074 (5.36x 107%)
5.36 x 1072+ 0.0400

= 1.11 x10-J
pH = 2.95

¢) Sodium hydrogen sulfite (NaHSO;)

Ku' H,50; = [.72x ]0_2

Ka, = 643 x 10-
}%;0 = KllKaz [HSO;] +CKWK.'I|
Kﬂ] + 1”803]

_ L72%107%x6.43x 107 x0.040+ 1 x 107" x 1.72 x 10~
1.72x 10" + 0040

4,42x 10"+ 1.72x 10-'¢
0.057

V1.7%x 107"

277 x 16~

1]

‘. pH

4.56

d) ethylene diamine hydrochloride (NHC;HNH;Cl)

NH,C,H,NHj + H,0 = NH; - C;H4 - NH; +OH™
Ky, =7.1x 10"
NH,C;H.NH3+H,0 = NH,;CHNH;, + H3O

K.
K, = I
_1x10"
85x 1078
= 1.18%x 1070
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g 4 W y¥y t ' VoW T4y ¥ !
nnrumInagezinlaim k,, war k, huanawiuinanaziiddnieoan
o 8 ° Y o -
A1 K, Antuansofaun ol | ladall
(OH™] = VK, Ks,

J(8.5%10°% (7.1x107%

Il

= 2.46%10°°
pOH = 5.6
pH = 8.39

a4) finwualdien pK, 184 H,PO, fidon
pKa1= 2.12, pKa‘237.21 , pKa3 = 12.32
a 1 ' A A i ~ = =
wefuwid pH deluilussasswazdedlddle n,po,, B,PO,, HPO,, PO,
al
anfge

a) 12.32 b) 15.0¢) 721 d) 10.0 €) 4.0

Maoy

,
4 g

Tiinsanngluaasdmdsznovves Hpo, udazalddn pH Mg
'] N s H
Tumiadadiingzt 1 i 348 310 8.3 asUlan
< QA _ - o

a) W pH 12.32 wiaildd (Hpo;) waz (PO2] luesazawinniga uaz
uaa“luﬂammmmmu [HPO;] = [POY]

b) 'ﬂ pH 15.0 dlalad (PO ] JJ‘lﬂ‘Vl’dﬂ

o W pH 7.2 sedaildd (PO LAY [HPO] ] ’lumsavmﬂmﬂ‘nﬁﬂ ua
uaﬂuﬂimmmmﬂu [H,PO;] = [HPO. ]

4 J

d °n pH 10.0 wNAIFd [HPO] ) mﬂmﬂ

y'

<4 d

o 1 pH 40 wilaildd (1,p0;] Winiiaa

45) Andavindaauia

46) fi pH 2.00, 4.00, 6.00, 800, 10.00 LB 12.00 VIR TUIUMIAT o FMTULARS
U8 g v09R T8 MwaD U

a) phthalic acid b) phosphoric acid ¢) citric acid d) arsenic acid
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Aoy

COOH

a) phthalic acid @(zmn (H,P)

H;P
Cr

P7]
Cr

a,glp_-l

Cr

F

Qg =

i

a,={

Tng3smsfnunuuuudenudiedan s.42 i sa Tumivdondding iz
(CH 233) @

@ = [HO ]
[H30 P'+K., [HIO ]+K, K.,
a K., [H30 ]
[H30 J*+K., [H30 ] +K, K.,
K., K.,
a3 =

[ H3O J*+K., [ H30 ] +K,, K.,
K, = L12x107*

Ko, = 3.91x10*
Ko, Ko, = (1.12x107% (3.91x 1079
= 4.38x107°
pH 2.0 pH 4.0 pH 6.0 pH 8.0 pH 10.0 pH 12.0
{H0] 1x1072 1x 107 Ix10® 1x107° 1x 107 1x |0t
[HiOP 1% 104 1x10°7° 1x 107t 1x 107 Ix10® 1 1x0™
K., [H30] Lzx 10t | La2xae? [ 12x16° | Lazx et [ Lixoiers 112X 1078

[HOF+K. [HO]+Ka, Ky, [ 11122078 [[12.64% 107 || s.50 % 107 [ 4.39 % 10 4.38x107 la3gxi07"

ao 0.8993 0.0791 1823107 [ 2.28% 107" [2.28x 107" |2.28 % 10714
ay 0.1007 0.8861 0.2036 [2.55x 107 |2.56x 107 [|2.56% 1077
a 3M4x107% || 0.0347 0.7963 0 Q77 1 NN t nnnn
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b) phosphoric acid [ HsPO4 ]I

Qg = CT

ag = C-r

[ HPOS ]
Cr

[POR]
[ CT

a; =

a

{ HsPO, ]

| H.POG ]

[H30 ) +

Qo —

3 a a ¢ 8
K H a9 L] ]
' l:c I 2

[ H30 'K,

a, =

a; =

a a Kl;
"30] +K [H]O] +K¢|K¢1[H’0] Kl 2
‘ [ ay + K

[ H30 1K, K,,

a a: [ ] ay
[ 3 ] a, [ 3 1 1

K., K, Ko,

30 + 01+ K, K H3i0 + K Ke K.
3 ]2 ay Hray [ 3 ] ay 2 3
[ H+ ]3 K.‘ [ H;

Ko =7.11x107°
4

=6.34 x107°
=4.2 x 10713

Ko Ko, =(7.11 x107%(6.34x 1079
-l uz

=4.51 x 10°1°
K., K

“

= 1.89x107%

CH 233 (H)

-] 0-]))
(711 x 107%) (6.34% 107% 4.2 x |
Ko, = (7.
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pH 2.0 pH 4.0 pH 6.0 pH 8.0 pH10.0 | pH 120
[H3O] 1x10°2 Ix107* fx10°t 1x10* Ix10°%  1x10°"?
[HiO} 1x 107 1x10°° IX100% ) Ix107' | (x107®] xi0*
[H3O P 1x10¢ 1x 10712 1x 107 1x 10724 11079 1x107%
K., [HiOF X107 [ 700108 701 x 1075 | 7 10 x 107 | 7,11 % 1072 | 7,11 x 10777
K, Ko, [H3O ] 451107 4.51x 1074 451X 107" 4.51x 1078 4.51 % 10729 4.51 x 1022
[HOP+K., [HIO P + 1700 1077 {7215 % 10772 75.62 % 16°*° 52,20 x 1071°(45.36 X 107%] 6.40x 107

K., K., [HO ]+K, K., K.,

ag 0.5845 0.0141 132x107% | 1.92x 1077 | 2,20 10°'*] 1.56 % 107
a, 0.4155% 0.9854 0.5402 0.1362 ST 107 | 111 x 1078
a 2.64x107% | 6.25x107* 0.059 0.8638 0.9943 0.7047
o, LIOX 107" 2.62x 107'2| 2.50x 107 | 3.61 x10°% | 4.16 % 107° 0.2953

| ©)_citric acid [ HOOC (OH) C(CH,COOH); ] |

citric acid 1unIastialasTsdn wudosy H,PO, safumssnaam
P

| 1 = o v = o - = o ¥
M e voauRaz ol erlagasvos « tuuids 8y HypPo, (MIsuuuIRLINUYD b)

o = 1.45x107*

K

K., = 1.73x1078
K

K

oy = 4.02%1077
Ka Koy = (7.45%107% (1.73%107%
= 1.29x107®
Ko, Ko Koy = (7.45%107% (1.73 % 107%) (4.02 % 10°%)
= $5.18x107'*
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pH 2.0 pH 4.0 pH 6.0 pH 8.0 pH 10.0 pH 12.0
[H30) 1x 107 1x107* 1x10¢ 1x10°* 1100 1x107'?
[HO P 1x10° 1x 108 1500070 1ot Ix1e®) ixie™
[HOP 1x10°¢ 1x 101 1 %107 1x1072 1x167% 1% 10°%
K., [HoOf 7.45% 107 | 7.45%10°'2) 2.45x107'%) 7.45% 1072 | 7.45x 10| 7.45 %107
K. K, [HO] 1.29% 1070 1.29 %107 | 1.29% H0°*Y 1.29% 107! ! + 29x 10778 1.29 % 10°%
[HSO P +K., [H30 P + LOT5x10°° | 9.78 % 107%2 | 1.88 % 107"%[ 53,09 10°7% | 5,18 107'8| 5.18%107"°
Ko, Ko, [HIO 1+ Ko Ko, Ko,
ap 0.9302 0.1026 |S5.319x107% | 1.883> 107"%[ 1.931 > 107'¢|1.931 x 1077
oy 0.0693 0.7641 0.0396 | 1.403x107* |1.438x 107% |1.438x107"?
az 1.20x107% | 0.1323 0.6861 0.0243 | 2.49x107* | 2.49x10°¢
a, 4819x107° | 5.312% 1074 0.2755 0.9757 1.000 1.000

[ d) arsenic acid H;AsO.J

-1 -~ ] - o a 14 o ]
H,AsO, HulasTlsén wwdedfu H PO, MUUMTAWIUMIAT o V83

! A g = 1Y
uAezalldd vzldgnIves o uvwiRe Iy H PO,

CH 233 (H)

K.,

K.,

K.,
K., Ko,

K., K., K.,

=

il

H

1l

6.0x1072

1.05x1077
3.0x107'2

(6.0%x107% (1.05x 1077)

6.3x1071°

(6.03%107% (1.05x 107" (3.0x 107'%)

1.89x 1072
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pH 2.0 pH 4.0 pH 6.0 pH 8.0 pH 10,0 pH 12.0
[H3O ] 1x10°2 1x107* 1x10°® 1x 107 Ix 10710 1x107'2
[HOP 1x107* 1x107® Ix 1072 Ix1o7'e 1% 10720 11073
[H0P 1x10°¢ 1% 10712 Ix1078 1% 1072 Ix 1™ 11073
K. [HBOF 6.0%1077 6.0x107' 6.0x10'% 6.0x10' 6.0x1072 6.0x10°27
K., K., [HO] 6.3x107'7 | 63x107 6.3x107'% 63x107'% 63x100% 6.3x107%
[(HIO P +K,, [H50 P + 1.6x107° | 61.06 % 1073(66.31 x 1071¢] 69.02 x 107%[64.95 x 107"} 2.52 x 1072
K., Ko, [HIO ]+ K. Ko, Ka, |
ap 0.6250 0.0163 |1.508x 107" [ 1.448x 1077 [1.539x 107**( 3,698 x 10°1¢
a, 0.3750 0.9826 0.9048 0.0869 [9.237x107* [2.381 % 107"
a; 3.937x10'? 1.032x107% | 0.0950 0.9128 0.9700 0.2500
as 1.81x107'%| 3.095x107"712.850x 1077 |2.738 x 10°* 0.0291 0.7500

a -~ & A - f v
47) I MIUW pH VIRTIREILBUAAmD THUaS IR @K, = 7.8 Waltleaiiguarey

- -~ A :
auﬂmmaﬂugﬂmmtuamu 1, 10, 25, 50, 75, 90 LR 99

Aoy

weddudimaoiuglveuna

[In]
[HIn]

wetidudatmined luglvesna

[In7]
[Hin]

]0~7.8

218

1 %

99 %y

= 1

[H;O] [In }

[HIn]

= 107" x 99
= 7.8-1.99
= 5.81

= 10 %
= 10
= 9
= [H;0] x ;—g

0

1
-7.8 _ +

CH 233 (H)



[H;0]
. pH

107" x 9

6.85

Tunsaindulefidudluglveand 25, s0, 75, 90 waz 99 Ammsoduanlduuy

b Qs
1gINU

48) pK; vouFauraliurmil 5.0 MMM TIEUVEITNTA USLRUE vasBud

e A - [
RO TU WaRTRzANLY PH IMINY 3.0, 4.0, 5.5, 6.0, 6.5 URE 7.0

fnou

Hin
Ky
[In]
[HIn]

L P |

tUey pH = 3.0
[In"]
[HIn]

N o

INBN pH = 4.0
[In"]
[HIn]

4 o

(181 pH = 5.5
[In7]
[HIn]

5] -

(48l pH = 6.0
[In"]
[HIn]

N o

IUOM pH = 6.5
[In7)
[HIn}

4 o

ol pH = 7.0
[in7]
[HIn]

CH 233 (H)

HO =

2 -~

[HIn]
K
[H;0]

107°
1078

10°°

—

107!

107°
10—5.5

107°
107°

107°
10—&5

107°
1077

H;O + In~
[H;O1 [In7]

1072

10

101.5

0.01

0.1

3.17

31.7

100
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suudmituduumn 8

1) Convert the following values of hydrogen ion concentrations to pH:
(a) 0.0050; (b) 0.10; (c) 1.0; (d) 10; (e) 4.0x 10-s; (F) 8.0x 1074,
2} Convert the following values of hydroxide ion concentration to pH:
(a) 2.0x 10%; (b) 1.0; (c) 10; (d) 0.40; (e) 4.0% 10°'%; (f) 5.0x 10°"°
3) Convert the following to hydrogen ion concentration:
(@) pH = -0.70; (b) pH = + 0.70; (c) pH = 4.74; (d) pH = 10.30; (e) pOH = -0.30;
() pOH = 14.40; (g) pOH = 8.26; (h) pOH = 1.70.
4) Calculate the pH of the following solution:
(@) 20 g of NaOH in 200 ml of solution.
(b) 0.0365 g of HClin 2.00 l.of solution.
(c) 600 mg of HOQAc in 50.0 ml of solution.
(d) 1.7 g of NH3 in 0.20 L,of solution.
(e) 100 ml of solution containing 10.0 mmol of HOAc and 10.0 mmoi of NaOAc.
(f} 100 ml of solution containing 10.0 mg of HOAc and 10.0 mg of NaOAc.
(g) 82 mg of NaOAc in 100 ml of solution.
(h) 0.0535 g of NH4C!t in 10.0 ml of solution.
(i) 107" moles of HCl in liter of solution.
() 12 g of NaHSOQ4 in ! liter of solution.
§) Calculate the pH of the following solution. Assume the volumes are additive
(a) 60 ml of 0.10-M formic acid + 40 ml of 0.15-M NaOH
(b) 80 ml of 0.080-M NH; +20 ml of 0.16-M HCI
(c) 50 ml of 0.10-M HCI + 50 ml of 0.08-M NaOH
(d) 40 ml of 0.15-M HCI + 60 ml of 0.10-M NaOH
(e) 50 ml of 0.10-M HQAc¢ + 50 ml of 0.12-M NaOH
(f) 50 ml of HCI, pH = 2.00, + 50 ml of pure water
(g) 50 ml of NaOH, pOH = 2.00, +50 ml of NaOH, pOH = 4.00
(h) 50 ml of HCI. pH = 2.00. +50 m| of NaOH, pOH = 8.00
(i) 50 ml of 0. I0-M NaCN + 50 ml of 0.10-M HCI
(i) 60 ml of 0.10-M NH4Cl +40 mI of 0.05-M NaOH.
6) A weak acid, HX, is 2.0% dissociated in 0.10-M solution.
(a) Calculate the dissociation constant of the acid
(b) Calculate the percentage dissociation in a 0.05-M solution
(c} At what concentration is the acid 1.0% dissociated?
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8)

9

10)

11)

12)

13)

14)

15)
16)

17)

18)

19)

20)

21

A weak base, BOH, has a molecular weight of 125 g/mole. A solution prepared by dissolving
0500 g of BOH in 50.0 ml of solution has a pH of 11.30. Calculate the dissociation constant
of BOH.

The pH of a 0.10-M solution of the salt NaY (salt of weak acid HY) is 8.30. Calculate the
dissociatin constant of HY.

A chemist wishes to prepare 500 ml of a solution of pH 2.30 by dissolving an acid in water.
Calculate the number of grams required if the acid is (a) HCY; (b) formic acid; (c) benzoic acid.
Calculate the volume of 0."0-M HCI required to chang the pH of 100 ml of water from
7.00 to 4.00.

Calculate the pH of solution resulting from mixing equal volumes of the following solutions
of strong electrolytes: (a) pH 1.00 + pH 2.00; (b) pH 1.00 + pH 3.00; (c) pH1.00 + pH 5.00;
(d) pH .00+ pH 13.00; (c) pH 1.00 + pH 14.00; (f) pH 5.00+9.00.

Calculate the concentrations of the various species in the following solutions, writing all
exact equatlons and making the appropriate asumptions:

(a) 0.02-M HOAc + an equal volume of 0.05-M NaOAg; (b) 0.02-M NaCN; (c) 0.02-M HCI
+ an equal volume of 0.02-M NaF.

An analyst wishes to prepare 100 ml of a solution of pH 12.60 from soltuticn of HCI, pH
= 0.70, and NaOH, pH = 13.60. How many milliliters of each solution should be mixed
to give the desired solution. Assume the volumes are additive.

Calculate the percentage hydrolysis of the following in 0.10-M solution: (a) F~; {b) CO§'
(to HCOy); (c) S* (to HS); (d) NH;

The pH of a solution of NH4Cl is 5.28. Calculate the concentration of NH; in the solution.
How many grams of sodium formate, NaHCO3, should be added to 500 ml of a 0.050-M
solution of formic acid to make the pH = 4.00 ?

The pH range of an indicator HIn is 1.60 units. The ratio of |[HIn|/ |In-| required so that
only the acid color is seen is the same as the ratio of [In"|/|HIn|required to see only the
basic color. What pereentage of the indicator must be in the Hin from the eye to detect
only the acid color?

A buffer solution is prepared by dissolving 6.0 g of acetic acid and 164 g of sodium acetate
in 1.0 liter of solution (a) Calculate the pH of the buffer. (b) Calculate the pH'of the solution
which results when the following are added to separate 100 ml portions of the buffer:-
(1) 5.0 mmol of HCI; (2) 5.0 mmol of NaOH; (3) 4.00 mg of NaOH; (4) 730 mg of HCI;
(5) 480 mg of NaOH

It is desired to prepare a buffer of pH 5.00. Three weak acid and their salts are available:
A Ka=2x102%B, Ky =5 x 10°%; C, Ko = 5 x 10°®. Calculate the ratio of acid to salt
required for eacn acid to prepare such a buffer.

The three buffer of pH 5.00 (Problem 19) are prepared with the component in larger
concentration being 0.20-M in each solution. Calculate the changes in pH which result
when 5.00 mmol of (a) hydroxide ion and (b) hydrogen ion are added to 200 ml of each buffer
A buffer is prepared from an acid, HA, Ka =5 x 10'5, and its salt. The concentration of
HA in the buffer.is 0.25-M. To 100 ml of the buffer is added 5.0 mmol of NaOH, and the
pH of the resulting solution is 5.60. What was the pH of the original buffer?
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22) Itis desired to prepare 200 ml of a buffer solution of pH 9.49 using NH; and NH4Cl such
that the change in pHwil] not be greater than 0.12 pH units for the addition of 1.0 mmol
of either H* or OH. What weight of NH4Cl and what volume of 1.0-M NH; should be used
to prepare the buffer?

23) It is known that the total concentration of all phosphate species in solution A and B is
0.10-M each. The pH values of the two solutions are: A = 7.21 and B = 6.91. Calculate
(a) the concentration of HPOf' ions in solution A and (b) the concentration of HPOf' ion
in solution B. (c) 17 millimoles of NaQH are added to | liter of solution B. Calculate the
pH of the resulting solution. (d) 17 millimoles of HCI are added to another liter of solution B.
Calculate the pH of the resulting solution.
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