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O.160 N NalqyHi0y Tind pH
Nea (LU0, — Na™+ (o 130,"

Check the ions formed by the salt to see if they have acidic or basic properties:

N “ . Not a B-L acid, since it has no protons to donate. Not likely to be a
&’ B-Lbase, either. It's a simple alkali metal ion - positively charged.

— . Has hydrogens, but also a negative charge. It's probably a proton
(—'LH 30—2, * accepftor (base) rather than a donor due to the negative charge.

CLHBOJ + H,0 ?[HLIHZO?J + OH™

= Acetic acid. Acetic acid is a WEAK ACID and
stable in water, so we expect the ACETATE ION
o be able to function as a base.

Kb for acetate ion is not available in
4 - - :
}\ b;CMsO{ 2 i U, W 3 OL} [OH l our chart on page A-14, BUT we can find

the Ka for aceftic acid - its conjugate - on

[ C'L H:ﬁ O*Z; 1 the previous page!

/ . -S , _ - 10
I\meCLHbdz,' 273107 5 Ko, ko= 1.0x10 'q; Kb :S,%%\LID
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(D™ + Hy0 = Wiy Hy0, + OH”

Kb;c?ﬁso{j iHCQ“SOL} [OH 'l

- \0
T\S,%%\L |D
L& Hy 04" 1
S‘?QC:{Q\Q [T—V\\rl'blj A KGCIUH;BH_U(V\]
H{l\/\got 0 + X X
oW~ O ~+ X X
("LHEOLH O.l00 — X O 100 ~X
2 ; . 0" %= [oK-
A syt | KF 7670 LoH]
O.(00—%K
We need pH, but we've calculated
K4< 0100 HYDROXIDE concentration.
0.400—X 2 0,400 } _ﬂ{))
2 . FOH - P]ogloC?'(’?* O
R - R T M
0.lob

FOH‘Z <. 12
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Convert to pH:

oH% gOH = 1400
PH .y g‘ilﬂf lb[ 00

PH:%.%

Compare:

pH = 7.00 for pure distilled water
pH=11.13 for 0.100 M ammonia

pH = 13.00 for 0.100 M NaOH (strong base)
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O,\()ON\ I\/m[,|,‘:fnl)\ PH
/\/o\,C| ﬁ Na\*"'("ﬂ

Check the ions formed to see if they are acidic or basic:

N “* . Not a B-L acid, since it has no protons to donate. Not likely to be a
& * B-Lbase, either. It's a simple alkali metal ion - positively charged.

C 1 ~ » Not aB-L acid, since it has no protons (H) to donate. Might be a
° proton acceptor due to its negative charge.

(|74 4,0 =[RC\ |« on”
[

This is hydrochloric acid, a STRONG ACID. it
completely ionizes in water, meaning that the
chlloride ion must not be a good proton acceptor.

... SO chloride ion should be NEUTRAL.

Since neither sodium ion nor chloride ion affect the water equilibrium, the pH of the
solution will be the same as that of pure distilled water: 7.00




“” POLYPROTIC ACIDS

Fiad pH of OJdOom Ha POy

... what's special about phosphoric acid? —
~ + i~ o
©) H 2 POH « H0= }.}lpOH + |_,(30 Phosphoric acid has THREE

acidic protons!
@ H'Lp()q‘~ + H‘LO : H POU‘Q’— + H30+

3 - +
@ HPoLY + Hypo = FOq7 7+ H30

3 The first dissocation is dominant here, and for
i\/o\ 1 =~ 6.,9% 107 simple calculations of phosphoric acid in water,
% we will simply use the first ionization and ignore
Na, = 6,1~ 10" the other two.
K(,\ 3, = H,¥+10 'S Remember: Thisis a weak acid. It exists in water mostly
as undissociated phosphoric acid molecules.

—



: Solving the equilibrium of phosphoric acid's first proton:
~ + . _

Koz L HLPOH_IEHWQ

-3
2 6.9+ 10
EHSPDL{I '
S()e creg Eim Ml 3 A qum’li&rfuml
HgPO% 0. 10 =K Q.10 ~ %
Py POY- o + R L
Mot O + X x

v
! '1@,9110:5

0.10-%

X'L = O,00069 — 0.00649 %

w4 5.0069 Y — 0.00069 = O

a=)l b= 060069 C=2-0.0006%

Nz —'bt/\,(b"‘u"ioc,

2 o

This time, we'll solve with the quadratic equation. We're not
as confident that 'x'<<0.10 as we were in the previous examples.

—0.0060 Y O OS2IBLTES L
2

Discarding the negafive root (does not
make physical sense)...

X = OcO?..SO = EV{30+]

PH"; \1(9(_1




"' Find the pH of a solution prepared by dissolving 3.00 g of ammonium nitrate solid into enough
water to make 250. mL of solution.

<% NHy VO N 2xiH 9]

560 ¢ TR rl tHx ook

NH4NO; O 3 xlb00
21506 wrle ‘EO-OSLS NH(,lI\/'OZs 2z ] wmol NHy MO3

Find out the nature of the salt: Acidic? Basic? Neutral?
-t- -—
NHy N0y = NH,* + Moy
. _Nitric acid is a STRONG ACID, so NITRATE
/\/03 + HqoO = [HWOy[F OH ™ 10N wil be neutral

= e _
+ — + H ()Y Ammoniais a WEAK BASE, so AMMONIUM
Ny + 1O < ,N iy | 13 ION should be somewhat ACIDIC.

NH,,T+ HLO — NHZ’F HSO* |<U‘,NH¢T*:
K“!MHH-? - [NH?AEHSO?] I\/b,ws: 1.3 10~ (see ¢ A“:)
[NP|L1+] (KMJNMﬂ*)(J’\/b,UH\%):LOK!D
Km/""”‘z*: 5.56x107"
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+ Calculate the initial ammonium
){ - [ N H'\);l i\f\:so ] nitrate concentration
0\! MHLI‘*'

— T S.SGW‘]D“‘O UH A me\ U“"b[/l/O?J _
ENHHJrE 500 ™ 3 O0SLg MHy M0y
SQQ’C(Q£ EIm'H'a'} A E@qu{\; lOfl'\m] = 0.03%74 186 UK mol NAqNOZ
NRs o +X % 0.0%74 76 U0% o NAq 07
HWatyt O + X h 0. 150G,
- = 0,1499025633 M
NHyY 0.14990 —% |o.4990 - * )
Sd;?l:— o Rz 705 07° = CH10% ]
Bl R SRV s o o
O AUFT0 % F H - g ) Dlﬂ / ocl?dpi)c SS(ifmso ay for an
J/\L(O.Ib[?‘jo
2,
X SN A
0.14§40




