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image0.bmp
2
X~

@ §Te0 s = K1 = x = 3.11x103 = [H] = [HA"] = pH = 251

>

L K[HAT]
[H2A] = 0.100-x = 0.0969M  [A¥] = =5~ = 1.00 % 108 M

. K1 KaF + KKy
(b)y [H] = T KFF - 1.00 x 106 = pH = 6.00

[HA"] = 0.100 M

HY[HA™ K>[HA™
[HaA] = L—H,‘lil: 100% 103M  [AX] = 7[5_{,:_] L 100x103M

X2 K : R .
© 5005 = & = x = [OH]=[HAT=3.16 % 104 M = pH = 10.50

1+ [HA"
[A2]=0.100—x =9.97 x 10-2M [HaA] = HIMAT oo« 1010 M

K
pH [HaA] [HA7] [AZ]
0.100 M HzA 2.51 9.69 x 10-2 3.0 %1073 1.00 x 10-8
0.100 M NaHA 6.00 1.00 x 10-3 1.00 x 10-! 1.00 x 10-3

0.100 M NarA 10.50 1.00 % 10-10 3.16 % 104 9.97 x 10-2
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L . K1K2(0.010) + K1 Ky ;
[soionic [H] = K1 +(0.010) pH = 5.72

K\ + pK:
Isoelectric pH = plfpz = 5.59
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[CO3]
H = pK, + log ———
PET PR T8 hco;)

(x £)/(105.99 g/mol)
10.00 = 10.329 + log (5.0‘% g)/(84.01gg/mol) = x=296g





image2.bmp
We begin with (25.0 mL)(0.0233 M) = 0.5825 mmol salicylic acid (HzA,
pK1=2.972, pK3 = 13.7). At pH 3.50, there will be a mixture of HoA and HA™.

HoA  + OH" — HA" + H0O
Initial mmol:  0.5825 X -
Final mmol:  0.5825 —x e RY

350 = 2.972 + log W = x=0.4493 mmol
(0.4493 mmol)/(0.202 M) = 2.223 mL NaOH




image3.bmp
At pH 2.80, we have a mixture of SOE{ and HSOj, since pK, for HSO; is 1.99.
2.80 = 1.987 + log % = HSO; = 0.153g [SO2]
© [HSO;] 4 R

The reaction between H2SO4 and SO%~ produces 2 moles of HSOj :

HyS04 + SO — 2HSO;
Initial mmol: X v
Final mmol: e ye-x 2x
The Henderson-Hasselbalch equation told us that [HSO} ] = 0.153g [SO:’{]
= 2x = 0.153g (¥ - x). Since the total sulfur is 0.200 M, x + y = 0.200 mol.
Substituting x = 0.200 — v into the equation 2x = 0.153g (v ~ x) gives
NaSOy4 =y =0.1867 mol = 26.52 g and HS04 =x =0.0133 mol = 1.31 g.




image4.bmp
o . K1K>2(0.0500) + K| Ky - P
(a) For0.0500 M KH,PO4, [H']= 00500 _ 199 10

= pH = 4.70
[H2PO;]  [H3PO4]

70 = 2,148 + log mine = 2. -3
470 8 + log T3p0,] = [H2POj] 2810
o [KaK3(0.0500) + KoKy o
(b) For0.0500 M KoHPO4, [H*] = T K +00500 1.99 x 10

= pH = 9.70

[H2PO;] [H3PO4]
= i e y 0 7 -8
9.70 = 2.148 + log (P04 = [H,P0;) 2.8 %10
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(a) 4.00 (b) 8.00 (c) HaA (d) HA™ (e) A2-
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(@ 9.00 (b) 9.00 (c) BH*

(d) 12.00 = 9.00 + log[—é%lq = [BY[BH*] = 1.0% 103
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) [HP?
CHA T 2 [HAKG + K K2
Ky = 10-10.00 — appa = 0.91

where [H*] =10-7-00, K| = 10-8.00, and
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The quantity of morphine in the solution is negligible compared to the quantity of
cacodylic acid. The pH is determined by the reaction of cacodylic acid (HA)
with NaOH:

HA + OH — A"+ H0

Initial mmol: 1.000 0.800 —_ —
Final mmol: 0.200 — 0.800 —

A 0.800
pH = pKay+log {H—A]]- = 6.19+ log 0200 = 6.79
For morphine (B), Ky = Kyw/Kp = 1.0 x 10-14/1.6 x 10-6 = 6.25 x 10-9
= pK,=8.20

B
At pH 6.79, we can write pH = pKgy+ + log [BHY] =~

6.79 = 8.20+ log [1;};1] = [_B%ﬁ = 0.039 = [B] = 0.039 [BH*]

L. _ BH* [BH™]
+ = =
Fraction in form BH (B] + [BH] 0.039 [BH*] + [BH"]

= 96%




