
a) Hz0 d) CHaOH

b) CZHSOH e) HCOOH

c)  H&A 0 NHzW-WHz

a) 2H20 = H;O + OH-

b) 2CZHsOH = CIH,OH;  t C2HSO-

c) 2H2S04 “, H;SO, + HSO;

d) 2CHaOH = CHIOH;  + CHsO-

e) 2HCOOH + HCOOH; + HCOO-

f) 2NH2C2H,NH2 = NH:C2H4NHt  + NH&H,NH-

2) %!dlUamMP91  pH YQ.EflXtWl%l4blYlf.%  1 b&I pH = -lo&O],  - log[  C2H50H;]

. . . . . Lch$lU

a) K,  = [ H;O ] [ OH- ] = I x 10-l’

[ H:O 1’ = 1 x IO-”

[ H;O ] = 1 x lo-’

pH = 7.00

b) K.  = [ CtHsOH;]  [ C,H,O-]  = I x 10-‘9.L

(WlWl3N~ 8.1 Hi?1 277 WNMl%hli?hl5l~dI  (CH 233)
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pH =  -log  [  CtHsOH;]  =  -; logK.

= $19.1 = 9.55

:. pH  =  9 . 5 5

c)  K, = [ H;S04  1 [ HSO; ] = 1 x lo-=

pH  =  - l o g  [ H;SO,  ] = - ; log K,

1= -
2
x3.6

= 1.80

:. pH  = 1.80

d )  K, =  [ CH,OH;)  [ CH30-  ] =  1 x  10-16’

pH  = -log [ CH,OH; ] = - ; log K,

= ;x  16.7 = 8.35

:. pH  =  8 . 3 5

e)  K, = [ HCOOH; ] [ HCOO- ] = 1 x 10-6,2

pH  =  -log [ H C O O H ;  ] = - ; log K,

lx6.2 = 3.10

/;  =2
:. pH  =  3 . 1 0

f) K ,  =  ] NH;CIH4NH2  ] [ NH&HANH-  ] =  1  x  1O-‘s.3

pH  = -log [ NH;CIH,NH, ] = - ; log K,

= ixlS.3 = 1.65

:. pH  =  1 . 6 5
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[ HC104  ] &&I  = 0.0500x50.00-0.100x12.5
62.5

CH 233 (H)

= 0.02 N
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b) 0.200 F acetic acid LLRZ  0.100 F sodium acetate

c) 0.200 F sodium acetate

OlDlJ PH b.& pH IU ethanol

a) 2.73 5.11

b) 4.46 9 . 2 2

c) 9 . 5 3 12.76

fhbY
piGiKyi0.200j

1uAirf1n::nwwN.?1

*CH,COOH + Hz0 = CH,COO-+  HfO K. = 1.7Jx IO-’
0200 -x X X

1.75x 10-s = X1

(0.200 - x)

x  =  1.87x10-3

pH = 2.73

CH,COOH + CH,OH ==  CH,COO-+  CH,OH; K ,  = 3.0x  10-l”
0.200 - x X X

3.0x10-‘0  = x*
(0.200 - x)

x  =  7 . 7 4 x  10-s

pH = 5.11

b) 0.200 F acetic acid Lln’:  0.100 F sodium acetate

luAvfinrniuuo4d7

(0.100)1.75 x 10-s = [ H;O  ] (o.zoo)

3 2 0

[H:O]  = 3.5x10-’

pH = 4.46
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bJ&~VhMWllJ0~  CH,OH

3.0x  lo-‘O  =

[H;OJ =

bH =

[ H;O ] $$$

6.0 x lo-‘0

9.22

c) 0.200 F sodium acetate

lueiin’laz:aluuo~Jl

CHaCOO-  + Hz0 * CH,COOH + OH-
0.200  - y Y Y

= 5.71 x 10-10

s.71  x lo-lo  = -y’
(0.200 - y)

y - 3.38x  10-s

pOH  = 4.47

pH = 14 -4.47

= 9.53

bJVhivfl~SWl  CH30H

CH$ZOO-  + CHIOH ==  CH&OOH  + CHJO-
0.200-y Y Y

K;* KV , x ~O-Le..’
, = 7 =

K. 3.0x  lo-lo

= 6.67 x 10-O

6.67 x IO-’ =
1

(0.200 - y)

CH 233 (H)

y  =  1.15x10-’

pOH = 3.94

pH = 16.7 - 3.94

= 12.76
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1 . Write the ionization reaction of aniline, CsHsNHs,  in glacial acetic acid, and identify the
conjugate acid of aniline. Write the ionization reaction of phenol &H&H, in ethylene
diamine, NHsCH$ZHsNHs,  and identify the conjugate base of phenol.

2. What is the autoprotolysis constant of a solvent? To what solvents does this apply?
3 . Explain why phenol can be titrated successfully in ethylene diamine but not in water.
4. Explain why pyridine can be titrated in dioxane but not in water.
5 . Summerize  the requirements and properties of solvents used to titrate weak acids.
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