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Feeling Salty? Acid-Base Properties of Salts

Any salt can be written as the M of an acid-base neutralization rxn.
HA(ag) + M(OH){{aq) = H20() +.« st

Salts are HDT always neutral! Some salts hydrolyze water to produce agueous solutions with pHs other than 7.00,

To determine if and how a salt will affect the pH of a solution, you must determine whether or not the
salt ions will hydralyze ( S?\ it }waterto any significant extent.

Hydrolysis reaction of the conjugate ba Se of the weak acid HA:

A™+H,0 = HA+OH"

OH™ produced = alkaline solution: pH > 7

Hydrolysis reaction of the conjugate 4¢\ o of the weak base M:

MH*+ H,0 = M + H30"

H* produced = acidic solution: pH< 7

How to Teli if an lon will Hydrolyze Water
1. If given an anion {-),
a. Add L HY
b. Ask: is this conjugate acid a strong acid or weak acid?
i, Conjugate = strong acid?N_Owater hydrolysis
ii. Conjugate = weak acid? \{8_3 water hydrblysis
2. If given a cation {+),
2. Add OW's (a5 fhﬂrmj 4t h.@,wlgo(B R whle gl MHJ ‘t T4s (,omj\ﬂjaﬂ base = NH3)
b. Ask: is this conjugate base a strong base or weak base?
i. Conjugate = strong base? N_\) water hydrolysis
ii. Conjugate = weak base? \(stater hydrolysis
Let’s Practice!

1. Will HCOs™ hydrolyze water? \(tg f COB W4, Weak QCMOL
2. Will NH4* hydrolyze water? Ye$ \ N\'\; 1S a Wesk 19“3(’,»

+

N{’ -l’ H D < NHE(:;\%) Hj © (mp] aLaLo\'l(, Sn\)h
(ml,\’

3. Will NO;™ hydrolyze water?

NoFg", H]\]{jg oo ij(Dhg atadh .

] basic Sol'n
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Feeling Salty? Acid-Base Properties of Salts

Any salt can be written as the 1{2 gg;i of an acid-base neutralization rxn. -
\ HA(aq) + M{OH){{aq) = H,0(l) “" salt

Salts are N()T alwa neutrall Some salts hydrolyze water to produce aqueous solutions with pHs other than 7.00.

To determine if éind how a salt will affect the pH of a solution, you must determine whether or not the
éilt ions will hydrolyze { Q‘P\l’\' ) water to any significant extent. /f

Hydrolysis reaction of the cohjugate bale of the weak acid HA: s

Y

A"+ H,0 = HA+OH”

5 OH produced = alkaline solution: pH > 7 ,
\..3 y

Hydrolysis reaction of the conjugate w acid ofthe weak base M: /"

IVIH +H,0 = M+ H;0Y/

Ha produced = acidic solution: pH <:7

?\

\‘ ,.»‘
\%‘u f“'fb(f

How to Tellif an lon will Hydrolyze Water
1. . If given an anion (-}, :"‘\: .
' 4 % s
a. add 1 H : ’z‘\_

b. Ask: is this conjugate acid a strong acid or“wgék acid?

i
.

i. Conjugate = strong acid? N 0 yéa\ter hydrolysis
ii. Conjugate = weak acid? Yes A /water hydrolysis
/

* Ifgh:n Z:Ztit(;\if»‘ (mlm M/Hf' THye cohJ%a-@c e = MH)

45 Mgy 45 hee
b. ASE is thi comugate‘gase ,g/trong base or weak hase?

Y
i. Conjugate = stro{g base? N Q water hydrolyms\
. li. Conjugate = Weak base? Y&”Lé water hydrolysm \\

Let’s Practice! ‘_h \“ a g'n‘i LR _ .
1. Will HCO; hydrolyze ater? \{FQ H CO [ ﬁWMk "\C»LO{. \ wasic

|
HCE)3 o } HZ 0(.4_; H CO ) @“ OH~ (a) 1 Sol’n |

"\

2. Will NH," hydsblyze water? Yes! NH, 18 4 wea\@ bate

qw:hc
NHy cap H, O( NHE(‘“@ “331 |

3. WIll NO; hydrolyze water?

Mﬁ)fr&? HNO&’ g a 3%();\3 aud
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Feeling Salty? How to recognize a salt
Remember, in chemistry, salts are neutral _ \ onic compounds {not acids or bases, although an acid or base can
be made into a salt &).
Solub ons (fike alkali - alty Na¥
= Look for the presence of commonly _S@iwbig cations (fike alkali metal cations, especially 182 ) and

“commonly soluble anions (like halogen anions, especiafly Ci7 ) >3A+3B = nevirsl Satd
QA +WR = aadic Dald

icel
Meore Practice! ‘ WA A SR = LaSie e H“_
1. Which of the following are salts? Circle them. —3 Steon La_iw\'a!,
W), e ). v s ()
\Da.?c ALY kq(‘g Gl acid
2. Which of the following ions will hydrolyze water? Circle them ‘
HC\'m . HC10y=SA HE = WA HC10, =WA
NH = WA NabH=§R hNO, = SA
3. Write the hydrolysis reaction for each of the following ions, and determme if it will produce an acidic or bas;c
solution: o
NG RO T RO, N jAM“‘
Y UVB 27 (o taq) 3ag) ‘
B} - - - RaSie
b. co” COF 4 2 O
3 2 4 H2 D{@ T HC’O@(&.‘@ + | H(.af) | Soln i.

o |
= Lty |
4. Determine if the solution formed from each salt below is acidic, basic, or neutral. =7 %%

a. Srcl, 7 Sc* 2 > SF(DHB SB (ho llyal{‘oiaﬁﬂ Leal q \"u\\
hueifat 90 .
> Ci~ 2Hn AR (‘40 L‘j&fbhjg‘g) t

b. AIBrg ~

I s , , :
VY S AV, WB (4 drolosis !
A B J Ollj ) }5 Q(,a',cifc, Sbi}h ,.
TR WRe: SA (o Hmjdfoljsif\)

3 N W (hudrolysis |
NH4N03/} NHL’ R“{ 97T aedie S‘o\’n‘,

™~ NOQ 2 HNQ?: CA (no kjéraijEE i‘\)

ol 2 NaoH =S8 (ho \»\jarobjg.gﬁ /\» L e ot \‘
oo S WO, VA (hgdrolegsic) .
Z

C.

d. NaCH02



