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An aqgueous solufion of 0.25 M trimethylamine has a pH of 11.63. What's the value of Kb?

(CHy ) N

(CH3)3 N X Hyo

—

(CUR DL MHT + OH™

K, = CZRYY H'f][owf&: 299

C () M3
gPCCtQS Ej—"”l"'ﬁil A Eetlu;h.lﬂff-umj
(), g T O + X X
O~ O + K X
(¢en3)y v 0.26 ~ X ©.71S - X
|\/\Q - (X ) (X )
(v.25 - % )
o3 — | If we want to know what 'Kb'is, we need
‘\/ — X to find the value of 'x', but NOT by solving
0.1 -X this quadratic equation. (Kb is also
—unknown)
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1
\/ o — % ... and hydroxide concenftration is related to pH!
O.LS — XK 4 60
pH = {J()HT‘ 4.0
.63 —{—(-)OH < 14,00
FOH: 2.37)
-1.37)

X = Con~ ] =10
= O.004H2656795L

pA 7,

A -

|’(b - X - (0.00426567952) ~7.49%1p S:l\/b
(0.25 - X) .28 —0.004H265795L




“ o SALTS

- Compounds that result from the reaction of an acid and a base.

- Salts are strong electrolytes (completely dissociate in water) I[F SOLUBLE (not all salts
dissolve appreciably).

- Most ionic compounds are considered salts (they can be made by some reaction
between the appropriate acid and base)

- Salts have acidic and basic properties! The ions that form when salts are dissolved can
e acidic, basic, or neutral.

- Salts made from WEAK ACIDS tend to form BASIC solutions
- Salts made from WEAK BASES tend to form ACIDIC solutions

N‘MLC/OZ . N“’L,Lol %1M0\+‘t‘ CO&’L—

Do any of these ions have acidic or
basic properties?

NU‘+ - neutral. Not a proton donor or a proton acceptor

(O 2 - « BASIC, since it can accept protons to form the weak acid CARBONIC ACID
3 “insolution.

H,y (04 2,0 = Ligp* + Coy "

ACID BASE
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SALT OF A WEAK ACID
exry NU‘ L?_H O'Z_.

NO\ ]5\ > )\/:" 4 }\’ \/ The salt dissolves completely!

For this reaction to occur, HA MUST be

)[\ / stable in water. In other words, a weak acid.
A A H O _— H A A O H \—-—- . but the ionization of the

salt's anion is an EQUILIBRIUM!

L_,The anion is a BASE. It can accept a proton from water to form the
weak (therefore stable as a molecule!) acid HA

K\Q - Lo D@[D‘f\’} ___Thisis the base ionization contant for A
LN
Since A and HA are a conjugate pair, the ionization constants are related!
You will generally not find both
\< (K K __the Ka AND Kb for a conjugate
W O uA o, A" pair in the literature, since one
|0~ can be easily converted to the
l l”| >~ Ko P Hlo other!
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SALT OF A WEAK BASE
% N H('t(/\

B \’\ (_\ ——} Q H T + C ]_ \/The salt dissociates completely!

- ¥ | .. but this ionization
BHJ‘—J"HLO ~ §¥H%O \/ E@ULIJLIBRIISUf/Ing%fenssIT N
k - [8][H30+]
Y [guY]
k\’d :(\\/ QI%H*N(\\/\Q,Q

| .0x|p "

Find the pH for salt solutions just like you would find pH for any other weak
acid or weak base solufions. Only trick is to find out whether the salt is actually
acidic or basic!

—_Acid ionizatfion constant for BH+
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O.1oo N\ NHHC\ . Find the pH of the solution
NH, C\ — NH," + Q7

Acidic, basic, or neutral salt?
This is the WEAK BASE ammonia. Stable

¥ in water.

N HH.J‘? luPh,J< < H@;‘:j M"%b Hyo" v~

C\7. Cr +Hlovjl~\(,3+ OH X

N © 1his is o STRONG ACID, which does not
exist as a stable molecule in water.

The conjugate of a strong acid or
base is NEUTRAL - does not
affect pH!

NHHT -+ H'),C) N H3 4 Hg() T This ?qgilibrium affects the pH, so iT is the
equilibrium we'll need 1o solve to find pH!
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NHH + H 0 — NHS t Hg() [Where do we get this Ka?

- s O" Kip wiy = 1-0¥107
E NH&][ E ] - 1C S6, 10~ b/IVH% )
R Koy ke = (06l
[}\)HL‘] ,’P |0\\‘ @]
SPQC:QS Ei“‘l';o-\ j A Eeuu{ll(o('l'wn] )(2'
5 - -0
H:% O + X ~ O .lob — Y 5.86x/D
“%OA* O - \}( % \J 0.0~ W\ 0.100D
4 L O.106
NH" | 6.100 ~%X | o.loo-x% = “10
O .{o hS'Sé*;D

(M30%] = 7.4S 110 M

P H < ““03\0(7«%3 ‘J\IO;G)

=|S |3 [ Compare:

pH = 1.00 for 0.100 M strong acid
pH=2.16 for 0.100 M nitrous acid
pH = 7.00 for pure distilled water

-6
AN=7.4S w10 = UHyo*J
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O A00 N\ NaliH30y Tind pH
N (L H30, — Na¥+ (30

Check these ions to see if they are acidic, basic, or neutral

N . Conno’r e B-L acid (no protons), also not likely to be B-L base; positively
Charged

C,H10 ~ » Has profons, but might not be as likely to donate one as fo receive one
* due to the nega’rive charge.

CZ_H%O ~ H, 0 T— p— H(, HyOfq OH™

\__ Acetic acid is a WEAK ACID and
stable in water, so the acetate ion
can function as a BASE.

C, Hy04 s "0 = —— H( H0, *O H™

_ CH(, R0 oH~ Kio for acetatfe ion isn't in our charts in
kb L Caad: 7‘] [ ‘_’{ = ? the appendix, but we CAN find the Ka

CCeH 205" | for acetic acid!

gm0, =1 T 0TS (p A-13)

K{A\[_kl‘a gl LUO\[;!OFIZ/ o ],‘(]O:, S.Cé%x{oﬁl

True for any conjugate pair
(like acetic acid and acetate ion)
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<y = CRGRg0 Sl oo (o
L Cety0,7 ]
Seecieg fiﬂilr.},[] N [equilibrive ]
NG Hz 04 O + Y X
OH "~ O - X X
(2 W10, O 00 — X 000 - %

We'll need to solve for the HYDROXIDE ION concentration, then use that to find
the pH. (Hydroxide concenftration is related to hydronium)!
A

N

=S &exlp
O-100-¥
1
=5, Q@i '@
O -100
-G
Y = 1,67 x1p

COH’J 27,67 HOﬂG
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[OH']"*’-‘})(?'J\LJU“G /
0oH = ~log (7,67 10" )
=S\

Convert pH to pOH using the water equilibrium relationship::
pH + pOH = 14.00

PH: \H4.00 —S1

Compare:
P H = 3 5% J pH = 7.00 for pure distilled water
= 13.00 for 0.100 M sodium hydroxide (strong base)




