)7 -

%P\lm’l? Eqkun,@ [ A%uaoun Solufign. : Pont T

We hauve dl«m' ﬁmsh.d ‘dASCLLAAI-A‘\g W btiim, tn gpmmaﬂ. (CA. 13)
"Let wo now apply what we karned abont syslns in e,?wvuww\
o o parhcdan systom. : AQUEOUS SYsTEMS .
n\ Ch.J¥
In Oﬁueous qu'[o‘/ms all the substnces are deasolved in Hy0. (exapt H,0)
owewtr some Substunees are more imnic Hham otfus, and TReafne
wdl tonize (dissocodi = break inbolons ) beltu Han offw.

VGDV\SI'dfj‘“ Hu(a%) = H+(ag) + C,Q"(og) KC_’ ()QA;(.T/IOAqe,

K- K, ChJfeg
] (Ray vy lage _
. oie%wlxbmmm we howe much mpe HY, CU imo
o e wndusocaoted HCL.

we koo Tus o be e Gy Loy Aecause HU mas—hm\q
one of The Seven Stng auds and dussciodis

MQAJL., QW&EL, Ine aca,uoous Solutan. in Solwhm
we have lofs of ims fo comduct dﬂdu;@ well.

Conside CH;COOH 69 = H (s + CH3C00™ (ag)

acte acid acetode i
Coo-]
K K f%cLE%SOH] = 1$x)0°

N&medm Vo OTWM\ , we have much mae undiazecioded
3 Ag ff}ﬁm - CHzCOOH (0g) tham H' oL CH3CO0™ o The
rg%= ~RT Ky Ci3COOH @9) ‘s dwsclue in HO - but it is fa the

,. ,=~(? 3Aux1e?) 3 most pant umioviagd

. aB=IS0 ) cedic acd & o weak elcholil - o wenk acd
=Rk fhat does not eonduct eloctucdy Ve well in agueous
_ <= hnio Nongpert. | Solutun becowve Thew aw not mamy livo Yo

Dz cowu The cunnent




Sh(mq dQChC’L"'_@A : Cm"‘f’oumds Yot }%e CO"\PLOJE@ or neo./\(;.1 sé‘._ -

Stong ocds :  HNOs  HBr  HCIOy _ HpSOy
Hel HI  Helo,

Sﬁﬂo\/\q soluble basesr: [LOH . NaOH KoH RboH  CsOH
(TA + BoH,)  Ba(o),  [Calom), awd SrOH: are T
PMhd.U(,{S&w&
soluble sallz 0 I'A and ammenuun solb
niftates  acctates  chlnalio Fercklom‘tu
( chaut o~ exam %%Lopt st tnsoluble Solts
ard  boagas )

Weak elocholilis = compounds thot conduct electucily poorly.

weak bases (Appendin T weak acds (Appordix H)
oo~ NHy . aminoda L CHsCOOH  acahic acid
v v (CH3)NH1, me;w armine L H;LCO3 carbovac acd
v (CHy), NH | dxmﬂﬁy,e aming v HF(ag) hydno%mic acd
L (0(—!3)3 N WNW amune e HCN (o9 }u(fdno u(fwru'c ocd
Nyl hudrgaine RS @ ‘gédah:ir:’ﬂﬁmic ocd

No'G,:'-A )/m ane SW respmsible o romendatwe

| Catentation of ion concontratiine for strong elocteolitis ¢

|Exomple: Considn, ©.0100 M nittic oid s HNO;z (ag) =~ H'%<> +NO3eq
Nitic acd & o s’czov\c? acd and breaks LL.PEVJ'IAQ,Q{ wdo b 1o .
HNOs () —=> Hf(a.%) + NOy @

t=0 ©.0100 O O .

t=0g. ) 0.0l00M  O.0100 M

~ [12]= ool0oM
[NGy1= 0.0100M




| Emmplu Ccmsder 0.020 M Ba(OH)a o Shonq soluble base

Bo(Hy@p —=> Baagp + 2 OH g
s O0ROM. . O.0HOM.

j ‘"_V,E-x;ymp(n. Cmsndeh O OOSO M Fea_(SOq) a Sohua &ali'

ol Fe(s04), o) =¥+ 3 SOty
_t0 _ o00050M ... O .. 0O
t—te.»e 0 . o0lcoM  0.0150M

Alonization of Wodow

Fire wader jonizes o some extent @

el HO @ WOW = HO' T 4« OH or et
I i, i
or H.o ) = H @.%) + OH~ ©g) : S“N/\ff;vm.

K, =K, = [HIloHT = Loox10™™ ot aste wnms@&m

ai élS"C
“ ino neudriod soludion [H*] - (oH] =
,,2&2 = L.OOx lo"" o
- 100 jo™* M = (1] - [ow- ]

‘* lrxgu_m/shxﬁo\r\nf‘wehnwa] we oncalealate (04T
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_Exampte Colewdote the me«ﬁcﬂ'lm of H' and OH In OOSOM HCJ@%
we knw HCAL is o shomg acd and drasocioltis campW !

HU (oq) - H e +C/Q@g)
t=0  0.050 - ~O O BT e
t¢¢ ©  ©0OSO ©0OSO

S H]= 0050 M (e cam | ighore the conbidowdion. to [H*T by
y the duwssciotin. of HO. see nste)
w

~[oH-J= Thr
1.00 x 1074 (M)
= [ooso M]
= 2.0 xI107B M

e

Stap Why com we ignore fhe confubudion o [H] by e 1oigation o{ H0?

Whot s He contubectm 2
Hoo () 22 H' + oW

ot conudchu (x+05) x
'Ennﬁ@ ﬁ";g&d s K0
Ko = 100~ (07 = [H+J[oHT
ot 3S°C 4 0.05)( %)
O=- x*+005x -).00x0™
~b + { p2-Hoc' L
X = &m ]

=005 £ {(0.05)* + 4 (1N)(1x 1079 |
& e neghagalds

-0.05 2 0.05
Q

O, ~oes
NNSEMNI L .

f

i

| fhﬁd,w& knno ¢ Cammot be O buz;\mf be SOW\QU&A{SH\&U humben,

€ < 0.08, So we SW\PI\Q The. e%uo:/'ww by 'SO#M'\?
(x+005) = 0.05 sme x is So small, and solve.
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N

 Ke=looxjo#* = (Wifowl .
| egmmerm = Ger00S)X) o

n o

2010 M=x= [oh°] = (1] ho v el by

duse clodion. of ok .

ch.wl“ ﬁwd we do these SW\pbﬁmﬁm offen Jor codewdohmos MUO(A"W‘Q
| veak acids and weok bases (recoll . wades is o weak octd ond o weak baae).

i W = Hrep s orep

| Recolt Le Chakhies Principle i HY o ON is odded Ho e syl

e C%Auim willl shtft fo make more H0 .

s vt B, e i s 1]

e [Hr] 2 [ond o
in boaic sclufion: we odd OH™ , and [HYT 4
o fowl

B ,EH Scode_
Cch%haiwonsof ims (ag) com Vory . OURA. momy. orders of magaitude .
| Aconvenient way of expussing This is by using -loqarilbms.

D pX =l X pHeleg Ge]

e poH=_~loge [o#]

ol S0 2 F oM

.1 Consder e pH scale "+ i‘.lf_rozy\é,o.o"ﬁom O = A, [ch

N T 7 A
o™ fwlor] |

basic  nevhat ocady

B U T AN T T ol [ U< SN - o IR

e re—

CopH 1 Y a0
o fowl M lo®* 107 o™ o™




Nde: pH com ke reqadwe o > 14 o vy oodic or basie samples R-b

“ling effen Ko= 10 = [HrIloW] and 14 = pH + POH

| Plas He - definchons we com do e Fllowrrg examplus
R0 Caiwﬁa’.& e pH of a soluhm i Lhich, ngO*] 0.030M

pH = - 109 (0.080) = —,fo? (S.OL[O‘ZD = 182

@ Codewd e POH of o Sobution. Lohewe [Hsoﬁ] = 10 *VVIO""M
7300 wa.b(s KUD
&y [oHJ= ioxiom = LOXIO®M . pOH = -log [k ]=3

(i) pH = ~109 (Lox 0™ M)

“poH = W - ph- =
® The pH of o Solutim is 4.S9%  What i [H;01] ¢
- pH = 4597 ‘

- )og,o (4= 4.597
og [#]- - 4.5 97
[H]= 2831075 M
D Coletsti (10T, ph, [oﬂjm O £ 00DM BafoH),
(GE%Q, which dusociodss - naoudy W@ﬁa’

We. Vtcome, Baoi), o be o stng!
OIS L.
» [oHT = 0.020 Mx2= GO40M  © [W]= oolo A8 15"
pOH = ~log [0.0#0] = 14O pH = ~log (HIor 14- an
o = |3 6@ ;
,,,,M_orc oulpH 3

[ of s ki
(1) mdicadors  whith fuan coly in specyic P 1arges |
(@ o PH mekr which wes o glass elechode. +o sense N30 /st o

P
H is colibroded usung solutions of knoum pH.
~log (W] dinetty.

[+ meaouwws




(F-+

HU, ,-CLHgQQOH

_oud spewo ﬂxai' Can“fmm H and orod,ucu H* in a%xmo(w soluhion. _,_
 (5) ba.se. Sbew #Gi CW\M OH Qg\__d PVOdM(;M OH_ “‘\- QﬁJJ.COLw So&d:/qy\, ,y

NaoH, Cu(0H)

g@ld:,l@@e,mac,ﬁm ‘_-'.,__mdj(m where H*and OH- 'Combéne_ -fo foum. Hp0.

(hewtvalizohon)

. _H_fcgu_@ _+ OH _?.(o;@,_,._:i_“l:lg(.) @

No'(l d’ s rcaﬁzed now ‘Mad' H? @) O'oe.o not C/msf as. Such H IS ]/Lydmkd o

In Waten, - ,
CHY s b0 — HY (MO
We vepusent This in equations by usimg the hydvonum ion, HzO*
Cln all of ow baﬂamww\q e%,zm"'wvw '/%ouqk (+ is asur o woe H'")

, Q ‘Br‘ovxskd L_owrv ﬁxeorv N

acid o substanes ot donitis o potm, H ie.a pmh&@;}iﬁ
L s omy St&sﬁwvchrmm\ Jhydogen; s o B*L acd. »
base : . substance Yhat accep+s o profm le. o profm acm,p'hn
aud base mcﬁm Vtadwv\ fn w/»cd\ a Pko‘f'o#k is ha/mﬁuwd ﬁm\am =
- acd fo o base. A 0 A SO

o B@xskd kowry fheory is moe gersnal Yhan Arrhonivo ‘H/’\eory /\/H3 s

considened o base even %ow?l\. it has no OH 9Aou{), becowe 1t accepl H'

A
N HS(q)* HQO@)-—a NH,(/ (ag) t OH a.% B%ISDE‘

bage, acd,  acd, b, R“w‘“’“

CONJUGATE Acro BASE PA!RS Wesem spews on oppos«m sides ...
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a%d, base.. R o.c\d. bose,

l

HF F~ ond H30 H;,.O amcwuqdﬁxaadba&e pa,vw .

. Smee ‘W\e,y dt.ﬂ"f/t oMy b\., H* B S
NHz, NHy' and HO, OH” ane aloo eompugale ac\d baa.e, paina

N6tl mwcdu cam oct ov o base and as an acd i agueous Soluhive. .
i colled AMPHOTERIC. o Y fonsfr s o i,

He fam s amphprohic . | P
H,;LO + Hlo 2 '“‘301' + OH™

IONIZATION OF WATER ~ 4 ‘
g bao o b
(example of cwa‘olmscth\ | Lo 2 a‘oc‘

|Exampley of cmmaim add - bese pains :

ACID CON JUGATE BASE
Hel ¢k See also Table |72
CHaCooH CHzCoo~
Hpsoy | HSoq
HC\O:., ClOn{"
HaO OH- I
Hao* H O . L
| NHYY ~ NHs | R ..
HSoy SO ' o

How strimg ate these acds and Yheir, confugale boses © - ) _,.w
The s the acd, The more It wants To donsti a protm. i M_

The sﬁw\&o\ fhe boae, the wmove .it wandy +o oecept o protm.

| Gmwm The weaker am acd is, The greaten is the lacu,e sﬁa«q‘lk |
of Conpugale base. Vﬁweakeralomus The guaken w0 the ead
S‘hu«q#\. of b Cmdu?ail acd. B




lcmzodvaovwmds -~ WCakHono ;;;ﬁg Acids_ad Wesk l'B;;ses el

 smodler Ka g
weaoker ocad

Ngt;' | -
dudevmined eACpum\w&oﬂLv and are c(!zp.wi%t n Yomperadune R

Conude\r The ﬁlloww\q

pa

_OR

‘a<;<

Cmmhaﬁm\

K,

K, loruacdin. conotont

Ao,

HA(Q%)
omny weok
ocid

iration. constonds,

;cnsco”oa o)

= QH_:,COO'(ag)

fC“’sCDOJEWJ
fCH3COOHJ

s the e

Jike ofte

- 18x 0°F

H+@~%) + A_@%) o

ESe B

—E\ert are many. wcoJa o.qu As we saw. eM.her dd»\ﬂlacrhco.ud (vwzqw\)
dm»oua‘tﬁo onlyy SL«?UL/ i wate fo gwe ions :

_'__:,.,;w e Ol
: ._)‘*j- 5

 CH3COOH (a) + Ma0 (0 & CHyCOO (o + HyO' (@)

£ Hig)

onzadie constnt

| E%WMY‘WM\. El ﬁemm o{adwol,oed weakaoudwd'odo

(H+3[AT
[HAT

e

conotands, must be

Tur
| |Hno,

[veio

acetic ocd

HCN | hydrocyanic acd

| hydrofluotic o6d |

hhous acd |

Hogpochlaous acid] |

HFE 2 H" + F~

HNO, 2 MY+ NOZ

[ CH;COOH 2 K+ CiC00™

Hto =

HCN 2 HY v CN

| Kot

Hreio™

»IEH*]EF-I
(HE]

' [H "YNO.{I
{HNO, T
_ (H*Tfedgeoo ]
(CH3 COOH]
jfcao]
“(Haol
(HEeNT

K= < 22107
= H5x [0
kL fo:?f,

Ka =
x

“‘3 x )o‘s,

=10

H.0* |0

ke (Heng
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W}ud\. is the shongest acld ¢ (LON(J\ s tho acid when duasolued i tonder,
will dusociats e most fo que Yhe hughtot conconfatioms o{
1o and conduct the most elictucity 7)

ANS. HF  sinee Ky of HF s reladioely Yo longhst numben.
s st o smoll numben - aie?m'lobwm) most of e acid

exish ab HF(ag) = 1t s duwsolved but wwmized . s o
weak. ocid.

HFE > HNO, > CHzCoON > HCIO > HCN
sh%oJr weakgt
o ouead

a0 Ko devwnses, He acds become weaker

Recall fon. Bronskd- Lowry theory, thot the conjugals bases gef
shmger as acdsg,dweaher (a0 Ko ¥)

——— e

S FT < NOy < CHsCOo~ < Qio” < CN™
weadesst s 2

base _ base.

Example: I a O.12 M solution. , a. weak manoprotic (tve H) acd,
HY s 50% imized. Colewlots The tovi2ofion constond.

HY = HY o+ A
o t=0 0.12M
t=ta% 0.12~x x x.

but what s %7 SO0% of Hy— 0.00 * O.12M - 0.0060 M

CCHIlyd (0006007 y
<Ko= TRyl T (od-.0t) © 3dbx 1O

S ot equiliorum [H*S = C\/’I= 0.007607
%wh PH of soludim, = [H‘”:f = Q QQ.
[Hy] o -x= O H‘~I M




-l
H & olso possibl fo calaudats Ko quen The pH of the solution ard
the wnihad concertration.,

EXantgs Whod is the K. fo on umknoun weak acid, HA, if e pH
of oo 0.160 M solutin & 4507

pH = 450 = —log [H*]~ 450
(H'] = 30610 M
K, 35Tﬂee?ui&ubmc&wm+ﬁxiﬁareadlm=
HA Coug) =2 H+(o_«e§ N A—(a%)
t=0  0.100 O o .
t-teg 0100 3lorls®  3bxi0”
3.16*
_ Blxio)”
Ko = (6100 - 3-Jex 1075)
Nﬁ‘;ﬁggg‘mﬁu mumber, conpaad o O.100 M
= 9.99 %107 |

Exomple:  Coludafe the ementatins of ald specea n OISM acohc add.
Lyow need 4o look up Ko f0 acehic add = 1.8 xJ0°F ]

C,H3 COOH (0%3 = H Zo.%)"’ C/H\gCOO- @%3

t=0 O.15 M O 0 i
t= O.IS -x x . ,
Ko, = 1gx 0% = (OJS"‘I«)

n

X2 + 18%1065x - 2F * 1D

shing, = (W [H00T < LbriPM
[CHsCOOH] = ods—x= o5 .. = B




| Tﬁevcﬁwe '!’ﬁa aud I So. weoje. 'Iﬁai d‘ 10MUgp0 uw; Wa wndm, ‘ﬂ'ie&e Cmd«ﬁ

11 €U U ‘}ﬂe concondtotion. of the untuac
a0, 11' wao.. Im'haﬂy

ioorsu,%{—wdedﬁm a. Cgmpon W‘f /a/l?emm«ber “them x cam be
: dwf.qmdcd n The )Glloww\q o (2 + loage rumben’) = (large mumben) .

s ot iy e Bl o o Ko 107

of acd (i base), ‘fﬂeﬁmqw wao OK o lze.

x’.L
CLgx1o = ox,lg
X = | xl03 M = "[H*] = [CH3C00-T

M wecompare X wik 0.15 we see fat yeo, X <<O.US
and the Ruho{'ﬂ\um& aaoumph}v\ 5 OK

o.Q)cve, ard Soh:e.ﬁ\ [H+] =X

- Load]; ;‘;\00" belO’3 -

| Eranyle (anbivnd) ot o o of o sl o 05 M. CHyCo0t

DH= —loa (h*] = ~loa (Lbx102) ~ 2.0

V-1

cnted acd is essentially ‘fﬁﬁswme, .

’Rule ofT‘umlo H-“‘Ff\e K -F)#\ch,dns ~IO ortm éngffxwauh{Qd
 ond fhen solng 0 X lfxlsmu\sw\aUu%mﬁememdmﬁm

Ko = 18x107S =(ois-x) bt Ko ~ 107 - uacmw Thasmb

Noua PY'DU\.dMAq e Rule o{) MG wmlts —~ e camye_o,/mam%e‘fﬁeﬁwmh

| G ok ocds T = | Ke TeidToian | o Ruesf Toambagplisn

i ;_;_E:MP_\L (eomdonnad)_ Wohast is Hhe percant inixgstion. of 0.15M CHsCOOH 2.

. l = )
/o lOY\*ﬁO*UY\ [aud:( -(o{'o&. = OB * DO ) 107 Yo
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|We have camphasiied the tomzntim, of wenk acids ~ what about weak bases?
Cosider =

CNEs @+ K0 = _NHq,*,@@.f_.’OH‘@@ o

O.MVYY\M

o [l

K .= Kbe.._ bﬁe—w = | 8x )0—5-1 . <l;y SW —H;ife,
hc,fvw to_the | S S ﬁ‘“‘““ d“‘: 3 4.
equlifuiim Cono-ord : ocohe acid
].'W"‘gwhm» of o m&-ﬁl‘aa:e}

Amesm weak boses thot ane d@/ﬁuaw of ammenia. . 77%% untngo Mﬁ_b

. soame_kond of tonisockum. Feachon. ao ammania. .

f Ty “ey, %oy

amvmanio. mejkjﬂ amime dimwme himﬁ\%a/mkme |

Ko 1Exi0S 50x 0™ RMx0M R0

S NH > @HINY, > CH N > NH S
5*“*“&“* base SR  weokest base o

E NHq  > @HZNE > (CH3)NMg > (CHs), NH
,._,S awi , , WWQW

Example : Coiwlail the concorhations of vauous species i EO IS M ;%wb{w

. [D_%de(me Caﬂa.«ﬂaib, ﬂ\e /o ‘OijL‘l‘ww Cﬁx\‘e/rdo—{lmx:)cchm\) amd PH f&ohd?m

S — /C C\
i e’ @zp 4 O = CsMNKT (a@ + OHlap
W W .

to.__ow®M i OO

LCL LN G

-

= o w X *aB.
[orr] [CSH;NHJ»I‘_~ Sx oS M




|® pH = W-po

n

IH - ( fo (!S’x S))
= Qg

EXO/W\p{L: TZ\C pH of om a%ueolw aummaria. Solution. s
the molandzy of e soludhon.

NHgv*'

Hgo = NHL{ * + OH~
f‘te% X- 2.34x)p3

PH = }).3%
~‘vpoH= 4~ ]1.37 = 2,463
[oH]= Q.34 x 10 M

]

[NUy* J{oHT
K, = 18x)0S [NHaT
- (2.34x1073)*
— ~3
- 32
X = 030 M

|From these exomples; we mmAWAqe the equoctn.
| W
K, = LowT

Kbomnr\anfa. = [.§ x107%

ﬁr'@-':wewb&; - CoHT = \ Kb Tbad g

| extert ofl » o
¢ Ll N mmged -s
® % !ovu@a on = [Cs s NJ, oo = =2xP " w0
[Cs s NT 4o AN
H - 0.0l %

.37 Godewlote

2.34x)03 2.34% 1073

Foocey if Rdt of Thumb holds

tsing Rule of Thureb.

L e =

71y



A B indicolors

= undicators_ave oramic. dqcs___y _color depends_on. the concanthiation. of HaOt iows,
or 'DH i~ e solution

. wed n acid-base Hhodemons 4o defamme. mdpowd:

MCW\)/ D T D‘ﬁle/\ud' ety ckamqe Colovs ™ dxHo.wd‘

__pH omges de_pmdu.\q ok ‘fﬂ\w X o I

.._,__E?r Q«ompl.u H lh- # H+ A Ko, [HI»\] S
AU ;"ﬁ‘é_- (Nbo»se. , ng‘ e
(o e o)

Efn"’l
So\\)m the. Kx Oscp/\w;m ﬁﬂ% ,@iwﬁ, EHD\] EH*‘]

o Ruln. of M fm:,\] 5“’"_6' Cola*l plw.dam»\oib.n o

EHIKL 210 Cln#d Pvrdmmudtﬁ.a

Clh"l -
(AT F | oor [Ha Ko, ths |sTf\tOAchwd‘

Colov \n mne. 7 Colov wn mow

,,_,Exwml ndicotor . codicvomge . pHange basic. rorge

(due to HIV\) Cm_b In®) _
oo Clmewe ) Colov w2,

md?'u(c violt yellow o= Punpk. e
h\cﬂl‘l ommqe . PW\&L , 3-! - "{"‘ﬁ ,,qd(o,m R
o libews ed o H3-82 . blue

bku\olpkﬂ\olcm - Colou.;s . 83-10.0 red

Eomplo. Koz 29x\0°F: Ev bm‘rﬁxymol Llue - %mdxcdov CMPJIPSRdaA HD\

HIn melscules ane _y_ellow, T ions ane. blue.  Wwhat's color of mdicaden whem (H*I s IO}

(el Ko — 79x10%

TN (9 T oeo T R0 [RIn] dmina; s is_yelow.
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et review what we have leauned about Yhe ionizadion. of Lotk elckelites
| ) Che] (AT
weak acd HA @) == Hep+ Ap Ko™ " rual

R ; |
| ‘asthe dord book expresses i+ HA “eacts with HyO ol

HAGg) + H00) = H30" gy *+ A Ca%)

, Boserl LAcdy.
Acd, Cm«duqa:tn_ cw.d base paurs Bose;

weak base NHsep+ HLO @ = NH#(og)*' Oh (o)

T Acidy] [Boses -
Base ._dAadd,

CONTUGATE ACID- BASE  PAIRS

Recoll :  Coyunqate acd - base pao ( Bransko- Lowory Theory) Wo@sﬂ,

. O..P}"CS'}ZM (H—*)

‘actd: wants fo donote o Pm%‘r\ The S'f?.al"g&\ e acd, the
more. 6 wants fo donate o protm Stumg acido
dorcle fhen profm e lonuse almet cmmplotely

base+ wanks fo accept oo protm. The stonger The base, e
~ more it Lashes To accopt o protfom..

shong acids  have Loeok cavxamga:fa baes.
sﬁmr\q bases howe weak Cayxomqoffb_auak

Verq@vc The rioigadton of weak acds and weak basws can fe
| %oug,l/\i‘ of as acid- base renchens with ampholeuc watee
| | He pant of edhn an acid b

- plauging pout of an or o base.

éLd{s go a slep fwillen.

f
i
HS
§
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Cosidn 07, e, byt b of ok ccd, WA Haon
odso PO./U"IOLPO:G.‘.J‘P\"O, /Q—LMJO]' ocd- base reachen with wodr.

A ep + HOB = Haep + OHeg. + basic Solifipn,

Base 1 Al

Considu NHy', He shoniompe acid of te weak base, NHs.

NHq*(Qg), + H,Q,TQG ) = /\Jﬁs,Ca@ + ,H;\o*(&,@ :gaadic soludin,
Acd1 , - Basel

‘]T\ese, rt&d'tows of ons  (fom Saus) e Colhd dxx%h{&w yead'tayw Sonce.
one of Yo veoctonds s wadr.  The Stonger ‘H\E_"O.C,\d or boaae, Yo mow it
wil react with, woden fo wpset the OH- /H*  bolamce an wakr. .

| whet ae the equlibrium. cmotonts ﬁx The kg;dvulqsm reactions? -
ANS. we derive Them fom equlbuuwm constands we already é}now -

For om ion. jfyai IS O shomqrbm (d%wdﬁfm o. weak acd | -HA) S

HAJ[OH"]
Ky (A7) = - a1l Aeg) + ROQ 2 HA©8)+°H@$)

RN -
but we. know K;U}—AE] HA@%) + LO® e Hso,{og)fﬁog

and Kw = CH*J fon]  HO®+ HO0®2 HiOfop + Oty

[bleq[oul | [HAK

Liloaurise. -ﬁw am ion ﬂ\ai- (8 S-fuv\cf’(acxd (NHq*) dwmd-ﬁm weak bau (M@

—--*r%w—‘—*“‘ - eeemmnn

K. (N.Hq) =')KZ% (pmoe’rkw%ymmsdﬂ
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What does Yhis mean 7 I we duwsolve o Solubl salf- o sourcs of catims
and omins ~ in wottr, These 1oms may renct with wadr o make aciche,
newhol, or basic solubons. 1+ depends om fe acd S‘/zw?'ﬂ\ o base

‘ ‘&bfs o Shong Acds amd Strong So[u.b& Buases

Recodl : strong acds+  HNOs, H,S04, MHCIO,, HClOs , HCI, HBr. HI
: stronq soluble basest  LiOH, NaOM, KoH, RbOH, CsOM, Bu(ow),
L Ca(OH), and Sr(oH), |
LLOH + HNOs —= LLNOs + Hi0
salts:  formed when amy stmg acid reacts wil, any strong, Soluble bas
e LNOs , BalCloy), , RbU , GFry ek

Comsidn Li NOs ag) => Litagy + NOS @9
' o soluble salt ~ dusoriles “folally.

Li* (fum LLOH ) isvweak ocd dertoed fom shmg base
LY+ H0 %> LLOH + HY
Wik NOT Go!!

cannct teact wit watts 4o fovm. wndissocioled
FLOH  — oo weak.

NOg‘ (‘ﬁm HNOs) lS\I;(A)QCLb. LMQ Wd ‘ﬁﬂn\ (¥ -S'!NH? aa'd
NOS + WO —%> HNOg + OH-
(oILL NOT GO

Canmot rew‘ with. Lot o -ﬁvm demwwﬁc
: HNO; — oo weak.

- The Solwhm of LiNOs @ is hewhol — nuthn md{m ney Omign.
will react with water o upact H JOH™ balance of watr.
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Solks of S+r‘0hq Bases and Weak ocdde

| Examples © NaCN, K cuscoo ) Ba(c_io)l_“, REF i
CNaOH + HCN —> NaCN H,zo .

bose. acd Sab‘ base
(Sh”“g) - (weak) - wgi{ maw ——

Tf\e SaU 0y Johb(a amd dAvoo,uﬂZ.» *leoiﬂz{
 NaCNEp) = Na'@g + CAeg.

Nat tsavétyweakacdmddoesmfrmdwﬂ\wa}u .
bt CN" ﬁ.‘,m%w I Woka fo_produce o basic solutin.

~ CN™ @) + H0 = HCN@%) # OH” _
me’ e A — QCd PR .- wd - ML R DHEC . v

e i ol vt K

. . L R ) ‘m 3 }O‘M . PSSR AN NS S
HOX™®
ssz ORI s ¢

I 91/\!\%01 o Kb ﬁ onin. = K& ~f€>r~ weak. atd - e T ——l~+~1;

7, Excvmptq, Colendate, *Pf%o, M%Wm cmslwvd' ﬁ}\ *hla amim. ., | F"

R ORIl
Ky 'ﬁ‘ F," ,= ,Ko,:.@x,HF_, S RYES IO ‘*, “ \.H* o™ -

lets compa/\& SOLu:Ham of’ NaCN amd NQ:F

XM"' caladodd thot K ]GL F K Ky oo CN' | ‘

& CN™ MdA.DIl-{ses Inuch. more. (reacfstﬂ. HLO yruch an) M .
BT o dees to '@m OH™ Jons z

_ v',-, o Sc(u:%wv\ of NaCN & wmore bouuc, '

Now &to do e colcwdations. - CNT
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Collewkote (OHT, pH and % hydulyseo fro The fluoride ion,

Examp(es
i 010 M NaF soluhen.and CN™ jon in O.10M NaCN.
Sl (hFT foHT
6 F-  + HO = HF =+ ofi KoforF~= " (F T
t=0  oloM O o - K,éf;
t=t olo-x > x = 4> o™
. ~2
K,= IA*10™ = Qo%  Ruleof Thumb
X = 1Y x 07 —
@l=x= 12%16° M or [OH]- !-"E“i (satt]
FOH = 592
pH= <08

F L2 xio™ '
- Ll hduwlyzed Q00 = a0 = x| ¥

0/o h\éd/\oh,’Sl.S = [FS 'fo'h&o-

shongu bose weakar acd Ko
(b) CN™ + HaO = HCN + OH Kb = Ka
1:¢  o.loM o o = Q5 xJ0°®
t=t O.l0-x X X

'.I_Q'
=10 %  Rule of Thumb

K= 25 10°% =Teiox

x> = ATx 07t
fouT=x = lbx 10 M
poH = 220 ; 4
pH~ 1170 |

o . Ecwﬂmmu,ged Xl < 1/ e
/°L\744°L‘15’w LONT 4ol x100 o1 e H:/

Lk

Lets compare the Juo solls by makung a ck@d‘ :
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Solufon | K pauntocd | K, | [oHT M| pH | %Lﬁt‘/wijsu

1 000 M NoF | 32% 105 (RE) 14 % 10" ; __l__._éi_,!_ci"’mé.bé l2xio?
(F~> |

. kuv >

,‘,We see. -ﬁom K ‘l‘f\aj' HCN s hvud\ weaker ac:\d ‘H\o.m HF‘_____,*,W‘V *_
CN™ is mwoh strongen base fhom F=
= CNT hydwolyzeo much more Yham F7

Solds of Weak Buses and Shrong Acids -

EXQ.YY\P\ES E NHL‘ Cl 5 (CH3)3 NH Br = NHL/ NO3
. cations : couwwed fiom weak base
_____ . amion - duvwved fiom sherg acd

NHy + HBr — NugBr .
s(-m\q au.d o
Tt\ﬁ sd& IS so\ub(g a/»\d thoCQ:tS_M A Comp(ﬂeh! I Q«Gueouo so(udmm
NHy Br @%3 —>  NH" @) + B¢ o - B

Br- Is owe,u, weokbaucw\d d,w MoT veau’rw\ﬂ\,HJQ .
bt NAEGT iSo.sizw;aad, i reacts wdh H,0 o fum Nz amd
O+ jons. e e et e

NH+" egy +  Hz0 O = NHsCO-@ - ho'ep ’

Dl —
] KC\. ‘61,. NH4,+ = CN“‘(+1 - Kb'@'\ NH_; B
e = LOO 1O

18 =107

o
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B e e —

K |00 10""

OI M, i CH5/UH5 o~ rwpe
(whih is more acdie) €

- The mow. acdic ol has fo I‘\A?h/\- [H*] « He Caﬁm W%Lﬁw
o fhe grantec exert produces maw H* ims
+ e lagen ke 1o Y aatim, e mog LfA?W%MaMd procLuLu HT
“ He smalln K is fo The base, The )a/\yu. K s fo cohon and Iweris
PH o‘f Solwhon. I
~ CHyNH,  soxlg
Niz Lgx10™5 4= a SOhdm\ of NHq , produc_w a /@m& PH

Erampl: Coleudats the [H], pH and pocord huuolyois 2 5
(@) Umvmerusm i In O M NHqBr“ ‘ ?boTkam‘SoMea sollts.
Cb) CHg NH3_+ I I'P\ O01M CHsNHsBr R ot

e
e ek e - L

(Q) NHy e HO = NH; + Hz0* B R

(ol = K Cosd] PH= 503 ol

luo"“' '
g w05 (o ') = ?5*)0""1‘1
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| CNH] pgdrolued
C)/o ;\Aé(lfl.o(ﬂ%w of NH‘[* = fNH‘f+J wadtod x100
= 4.5 \0—9 M
o0.10M
= F5x )03 %

x |00

(6 CHNHs' + 10 =2  CHd, + HsO*

O-l "TC. x x

i

(M0t Jd Ko [acd] 1 Stnee Qu&ao{Mé unitpm(m%,%
- B}Z% (hat] ' i ]

~

= [x)0"M
j’s‘ﬁ'ﬁ'(o'l)

(507 = 141% 107 M

PH = B¥S
[CHs "] hud. o
. oL ©
% M%Ws«a of CHybl (s 083 ikl
= LL“ Lo \0~b % )00
o
= |HIrI03 %

o Solwhon o NHy© . does insked ﬁm\ a. Sohchm. withe o lowea PH o dhes
o solutin. of CHsNHZ" s NHy' hyholyzes fo o Wwﬁﬁ

ﬂ Salts of Weak Bases and [Deale Acds : (y\d' —Fw kshmq}

 Examplio © NHy F | (‘JQIANH;.) CN , NHy CHsCOO
| codin. * dowed fum weok base
anion. ¢ deniued j@m Loeak cuud

| What sels fhe pH of a solutm of Hese Salk since both o catim,
ond Yo amion react with woler ® hydrolyge?

> M ar——na
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| The ion Pt l\ﬂdnoh{@es o the g!"eoda exrt controls_The ’QH oj Soluchm.. ___m..

@ Cation, and amion i\;{dr‘o b Yo some exbel s
K 'ﬁb COCJ'MYL = Kb -)G) Q/Nm\,
Kb]g‘) bo&e, = K -f;, ch

~example i NHy CH3COO. . Ko -Ex N Hq ?&mug o 8x Tl i

@ catim hydrolyg b o qeoke et Han onion
- Ko fo coion. > Ky o0 cw}tpm S lim Rofbose .

ok K o baze < _K onoood ., Ke o
® Ky o fr a Ky " i
ﬁ\c SOMM\ IS OC(,dAb o } Kco R
example : NHaF Koo Nbg* = jgees = 5br10°

R e e e Mk

B anion hydulyes 4 o g ocond fom ot
| Ko $ Cnd'lm < Ky for %m
K 'ﬁ\ bau, > Ko ‘ﬁ; aud

The solhiam is basic v — o
example :  NHy CN Ko for NHq = ot 5bxi0®
Ky fo CN™ = Zpao®

i

¥
O
o
X
5

V‘

Nete. :  For amy Cm\d,u\qcﬁé, aud lo&&e. Pcuv\.
, ’q . CHOUO . o~
acds bases




