Ch 1F - Additional Aspects of Aquuous Equuilikriox

. "The Common lon 6%(17‘ - consior solutions +hat contain
o weak acid and o soluble salt of that acid. They 2
sLbstoncts share a eommen (o1 .

UH3000H () + HOW) = Hz0% ) + CH3CQD 1ag)

Rccording o LQC‘?1{&;!'(3!&,9(‘*:}3 Frinciple, what wowld happen
10 the c?ffil‘,uli')r:‘ om it more CHzcO0” were odded +o
He solufion in the orm od sodivm acaotate ( !\bb(i’:%g‘g(‘.(’)’ffﬂ

shift 1o the left

A The Common lon EPfect - whenaver o weok electolyte
and o strong electrolyte contain oo common ion,
the weok electrolyte ionizes less. Han i+ wouwld i€ it
were. along in the solution.

ex (1) Calevlode He ?{uoridi ion concantrodion ond pH of o
| solution 4ot (s 0.20M In KFE ond O.10M in HQCY.
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HE 2 HY v P70 fos (IR o0
T 20M  I0M ’(ﬁT’TL :
LIOMFT . -/
W— ¢.&x10

T Gxi07Y 20T

C.10] | 5

pH = “logCu*3 ~ ~log G- @



ex) alevlode He pH of a solution comaining 0854 HI.
(Ko =4.5x1071) and J0oM KNDz.

0, = H 400, o= CHUIOOZT | ¢sxi0°f

0T M 7 10M N0]
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pH = -10g (3.83%10°47 Token 5 x10

PHF 3.4 CHY) = 3300 /

&) Colevlate the formate ion conuntration ond pi4 of o
solution thod is .050M in formic. acid (HCOOH, Ka = 1.§xI0™)
and - 10M in HNOa

HCOOH = HY o+ 147000‘
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X The common ion effect also works w/weok. hasts 400
@)



2. Bubfers - solutions of o weak conjuqadte acid - base paif-
Resistart 40 pH changes, ewen wrun o strong acid of
hose is added o the soluthen.

why ?  ble it has both an acid +o neutralige OH™ ¢ o
hase o neutralize H*

However, the woak acid-kase combo in the builer
cannot ‘neutrafize eachOther.
a. Butlers are often made by mivi

with o, salt of Hhat ocid or ha
. Buffer ActioN

ng o weok acld or hase
S .
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when o small poftion of wren o snaldl portion of
OH™ is odded o o buffer,  H* is added to o bufer,

+he OH™ reacts with He HT reacts with He F7
the HF, decreosing CHF) decre&slng CFJand

7 INCrensi ng C F1 Ner eQ0sing CHF].

Since e pH is dependent on the oo

of F7 4o HF, e resulting pH change
s sadl.



¢. Coleulating the pHt of o Buffer
“consider the equilibrium expression R o genurie acid, HA
HR & HY + 4~

Ko = cHYICAT]
CHAJ
ton he rearranged fo gt

Ko = CHY] CA
cHAJ
take He - log of koth sides Ho get : i
ose

}og #a = ~logCH'J + ~log ca "

pRO. pH
which st

’pl(Q =pH“I0g%%%-]

(HAS & acid

Henderson - .
Hasselbalch eguastion

In doing quilibrivm ealeoloctions, we haue span Hot
we can normally neglect the amonts of ocid ond o
of the butfer trotionize.  we con usuol ly use +4he
StOHNG _concuntrosions ot the acid and hase components

o +he bU€fer directly .



& (4)  Whodt is +he pH of o huer that s 0.12H in lacﬁc%fid;
U43CHOHCOOH, and O.10H In_Sodiom lacfote ™
for loctic aad s L4 k0™,

pH = pKa + log Lbase

caady
LpH:; “IO%[I-‘/KIO"'J + 1(13 [.10]
.13
PH - 3%5+ ~.079

gv5) Calevlode He pH el o huffer composed gf D.12M
heneoic acid and d. 20M sodiom kanzoode. Ko 1s 6.2 x(p~5.

pH= —log (b 3 ¥I107°%) + (og [.20M)
[-12 m]

PH? Lot .24
fPH: . 42

2 () Calevlate the conantration of sodium heneoode,
NOC+Hs0z ot must be present in & D.20M $olution
reznoic. ocid 4o produer o pH ot 4.0.

Wz b-3xi0]° Ko NaCiHsO, N =
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. Duffer Copacity and pH fange

- Dufber copocty - amount of acid or hase +he ubfer can
reutcalize hebore 4he pH hegins 1o change 4o on
apprecioldle  degree.

-depends on 4he amcunt ef acid ond base -the buffer

1S made from. |
oM of o huPler depends on Ko for 4he acidand
relaHive Choseland C0Cid] pH = pWo+ \00 Lhase ;
(eI,
For e)(()mp\e;
CH dora t1Lsolution  CH*Y $ra 1L Solution
Hat is IMCHA00H ¢ — thot s I Min ecHzCOOH
IM in CHaCOONQ ond « LM In CHaCcOONAOL
1 % But
+his solution Nos o o5
greader buffering 7, 6\9
c,apqe‘\‘\-# - 5///(0 R 60
W : . : .
1 higher coHsCoH € [eHtoona) ee’?e

- The pH rarge of o buffer is one +hat has
an ocid with o Ko close 4o the desired pl
ot e solutio

& () pn employer (s in%eru‘iewing Y appll'CQmLS fora laoratory '
mv;\ni‘cg)g and 8ks each how o prepare a bubler solution with
o ol A Q0.
/g@ae A sous e would mix oettic aeid and sadium acutate olutons
K ny B says she uould mix Nyl and HU solud(ons .
Corloe € says she would mix NHeCL and WHa solutions -
Cyexrer’l)saushe vowld Mix NHz and NOOH solutions .
\a_ocetic acid = LEx|07 D 20 dor NH4" = 5.6 «0 =10
wno gets the yan and whu? ;
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