'y |5 | ;”'-5 i ;'
/ . ‘}/ i 4
i = K RLES A
.
b, ) b ik
!z - 1
HIR 7 LTa! ™, o
i YU 10N W O ETION
4

‘The COMMMGA ion \ouurs+h_q solu,bdrhd o 1—m
compoound In solution hecawse equilibriom shi
tha lef + C-t-owa,rd thu solid ar\d & -Pmm +he ions ln SOIUJ'IOI’ﬂ

0 1.. :- i ) o | &
L Colenloce the Nl o O i e o O 1004 Mg
“ “ k - \‘i LA oL B S T gL --. LA L J § LYV I 1 L_. [N S -..f‘:-,._. :‘ \_,4:_,:‘

N p Lr oy i ™ &
£ oY % l,"'; e " > rN g .‘ & ity
[SPREEYSTT SP S L ® t\__“\.g‘h,‘_'. S 1 S B

HOsHs0, = HY 4+ CatlsD,” ok = CH*ICCsH50, ]
JO0M 7 080 U CHC3H50;,

% ¢
_ = CHYIL.0
1.3 %10 L. 0801 5 pH="logCH T = -log [ L3x10")

GAoE] f
Lty = lu3x105H

Fg ‘? il H Ll P Yy z’r :-! AL, i g i 2 ' 'h 1 i) flr\i
(i Colenlote e -‘m Al Ef‘, pieone “’ff“ L0 e anG
SO 1 o B ol I il 3 yhd b e fpemyT O i’:)() S e.
je‘“/ LD ».-’ [\’ P HONE -_f@ o l_//‘!—“ ) i L i. X D

: CHonH JCoH™]
P A R

HONH, + Hz0 = HONH4 + O CHONHz]
1O0OH O 7.

Lix1g”® = LO¥503L0HT] > pOH =~log Co™1 = ~log L 1-4% <107
Gtk pOH = F.33
COH~3~ 143 x1078u HioH = :4—?.8%4(0441

E'Hi

a3 T “
Vi = o A W

BUL PSS

Y what is o fww{v‘ 7 A solution made 1Qn3m o weok oad

}‘ oy LA R L

and s cen jugote bose Hhat resists changes 4o its pH.

I
It O
s AR RS &
{STONN i)

£
tk i | el (P | 1 A o~ o
L LA v E R =5 {
L & i\_,i' o 8 5 MOV IS i X X Sr?
“ - » a e o
- wt " (™ b e = TV
5\} ; A e L ’_!’ S 0L S E X LC\"‘-J IS OC S’”“ b S

e uueodc GLQld IN -I-hl buffer neutrodizes ?\Tl')ng hosts 2
the conjugqode host neutradizes strong acids.



PH Ke + \oq Chaseld
¥ qL‘acidj

-y
%%,%Q ot~ pKa + l0g %gg}sﬂ = ~log (d0xI0™)+ log (ﬂg%)
% % O%, pH = 3.40 + - bqu
G Q’K (\’5‘ % (F72) (pleplote He pH of +he « Sl oy in §.‘:£ aPier
%, o:(\ % _aomel WOOH is odded o L0OL ot e selution .
HNO2 + OH ™ —> NOz~ + H2O P H P |<Q 4 (og MOZ]
T 1.OOM O  .qooH NO,”

C . IOM A0 M +HIOM \ pl-}:S.qo_,_ qu(_q_o_) —.340+04Lp

= "
QOH . l.OM pH :@

’5&
o, O

QCK\P@ ¢ . : ‘J: >t ] ; 4 ;. : ;:V"t E & l'.‘!‘ ,_,} %J 1 i\./ "‘l‘g - —
?:f ~ NO,” + HU = HNOZ + CJ" pH PK& + |Og C027)

] 1LOOH CHNOz )
a0 1 -S008 e - from

c-304 .30M *+-30M s +ing GO0 . g w3
E .woM o 1-30M PRS0 109 {1303 ‘

o e
S ,,—'H twl-




= _ £ & 5 LA RIS W D L 1 "-J'i ) T} LA K S )
i ~. 200 Cz.03

pH=pKa +109 Zpcd—

o -5+ log Lzl e =
5.00 = ~log (1.§x10 N T~ L0zH30; ]
5.00 = 474 + log CHo0:3 C2.07

1.LOM = ,H30, )

[0(5 [CeH302 ]
N =M.V = 1.L10M « [.OL =[1.10mo}

i)

n

2L0
£z.07}

i )
f | 7 4 P T RO, Sy g "o,

f 503 } Ereteio

fEvs g T T P o i o )
Wy 1 0 T A ‘L.; Y egLUiva LA e

+h9 I'JO”"1l ot ushieh +th mOL!S op and‘ umOUS o-P base

& | e o gkrond e U
g g‘\ ECLUiUO.U nu Y - }
‘* points>yg 1 "‘/eQ,U'Ua’unu

pom+ g

Y
“u\hh
e

\

O
A\

™
e
i
!
{
i
i
-
‘-w
8
[
11

T A o i AT B o o A et B o e

IR
k- MO0 mil. NOOH




¥ b
) N
ey
-

)

£
L.Om

77

oo e
3ﬂ“ : =~ gy
d N e
S o e = W - Q.
lw <) J w 2 w/..x
oy — &0
- .»41/ o .Iuwl b 1l
iU E 4] m o , X
FA i MWW_ 5 e Tu\rv
-
iy
o

2 o hase hos been added o +Hhe

solution , He CHY] conus
divecHy From CHELO4D.

< i

il ..uu ~.

g & LD

Ay By TR
] E <o
R P Q) ~ vty
¢ =8= & ls
= “y QO Y8

-, l.wﬂl > VA
oo 0w O 2D Q

e, W....r. gy e 1 i

el ol /.. 3

Py :

_‘ij
7

Nt =
v
i

g,.
oY)
Lt

B S
.m\.}m o
= =
it m./fu
s 4

-

o )
o -
- b
- o
o | e
s —,
-
e S
LR ] krd
wuad s
&
~e
=5
g
aaains e
r'd u
i b Py
ot &= %Ur ¢
S o



NoH= = . 100M - .og00L = X101l
Nt = g x10O"3 Yol
Nyt = MNOH™
Al oP +he | 4“"7%&"»’1 HUDy is neutralized oy
ol oft -t OH ~rom Kol4, leauing only ¢ 4@@
ol H=%0
£p.s O.0me, KOH L)

{*‘i;&‘

B B gy
[gur e,

5

the <

OHOU

S ! [ i
(0N Ay 00

(0.2 zo.Oml Hed

Nyt = .400H- 020L = .00300mol

Since all of +he hase 18
N~ = +100M +.080L = -00800mo! neuh’ali%d by all cf
e, Mat the acidy (pH= 7.0
x

00800 O
C =00800m .00800Mmo!

E 0 .

4_'r- e
i
LR



foib fek f Fi. L N

N+ = .400H -

.0300L = . 0120 mol new V = 80.0mL + 30.0mL
Now~ = $X10™3mal (from D-2) =HO.mL = . [l
oH™ + H'= H;0

| $XI0mol +01Z0Mmo

H +_4Y'O nno’ - 03(0"“"{
CT ¥ X105y ~3XIO T

- 11LOL

C O 4 x10™ 3ol PH=~l0gCH ]~ -[Oq[(B@c{]"i 144
Nut= .400 M. .0doL =.010mol new V= §0.0mL +40.0mL
Now™ = $XI0™ 3mal = 120.mL = .120L

PR ¥ -3
oH~ + H* 2 H:0 Muy+= Blzéjo mo/ = OUU-:IL v
| gxio°  -0IL0
¢ §xI62 TExI07 pH= ~10g [.0LLTFI™ [ .13 }
= O X102
(o5 0.0 mi H G4
Nyt = .4OOM-.030L = . 0320 mg! now V= §0.0mt + §0O.0mC
NoH = $xI0>mo! ' = 1LO.-mL = 1oL
= + H 0
OH~ + H™ = He U, o -0240mol _ 5
3 L
| 8xlo°  .0320 H 1LOL
c"SxMS?’ - X162

E O 0240 ~ pH= "’095"503 -



Only haws o thinlk abost -He weode acid
equittorium, no bast has bun added

HOZH30, + HO & CzH30, + HsOT

T . 200 M O O
Q. - ¥ +x %
E . 200-% X X

Ko = [Hz0"AC2H302 1
CHCzH302 ]

1.3 x 1072 = (x)(x);
.200 ~X

Lgx10” %= _X°
200
3.0x10° % - X%
LG0 xI0™3 = ¥
E‘c? x.fo“:f)/f = L‘Hjo*]
“log (1. xi0~ = pl
RPN of




LlThe Gr

= . 1OOM - 0800L

8k
P
Gy

a0 He M0z is getting nwohmliz
" T Bl f f.-.» £
HC HaO0z + OHT — Lzbials
i i O Z ol 4 Q/}
ifi"'- Ll P u::f i | 2l 3 &“‘:i &
L w10 HXI0 ol
s 5 - 'Jfr R 2 {r
£ cOSmal % 5 X0 g :
Les-y
Ladl the,
o e Mo o ‘ ] !
O™ s useo -
b €0 ilibrivm ¢
W R = N = L OIEmol | A
FAMG %%E&{J?f oo fn.ii-mmiwm = ol M
-, ABAOL




E£3] zo0.0mL NapH  nod~ =100 H - . zoool= L OZnp!
I Heg Oz = OZmol ( f&-ﬂ;f £ 7 )
WOz 30, = oMT = (H3(0, o+ HeU
e LOZ ol & & fﬁ'
C  —.0Znmol 7 mo! + 072! /
- M, -~ 1 f
= @ o 2 !
At of +hu ocid is neotradized by all of the OH™ BUT
thereis shill CzHz0Z in the soluton! naw V= 300.0m
L f’g%{} 3“3 = f . ,gzﬁﬁii = . Lebed
V 2Ly
The CzM30z reocts with H:O in 4 solotion
= ; ¢ -~ — - . g b
CoHa0,”  + Hz2O @ HegHzOz + OH
T 77 % \ 0 &)
& —X E + v 4+ v
£ (Lt -x \ e \

K= [HCzHs0p10OHT] . Y
E':’Qg,g‘ég C':}?;j i~k [, 2;’ X5 5
C:?{_ﬁ }ffL { ‘;‘f" v"}(_

1= >‘f
("a

5.l X070 = XZ pOH = ~tog (1.3 ¥ 0y 5)
Lot QGH = of 2T

3% % Ef”‘,-wﬁf} = ¥ . {1H =4 Q’QC?

183 172 = ¥ J

(930 5 = ol

4

3

e
!f' Y
Vs

.



el ol Do = q00M - .2500L = . 025 mo!

fom €3, ut sow we neaded - 0Zmol 0H 4o mufmf!g/&
HC: H3()z eompletely -
s i e subfroet 028wl -.02mol = 008Nl OH
remains in soludion - row V= 350.0C

Lo l=n_ «.000mol . .O143M
VvV -3600C

mﬂ41°ﬂog(my4m4)th5

PH= 10.15

(Fli), 0.0mL KOH
" +
14 QgH#SQg F Heo — S HE’)OQ, + 50
T .100H O O
e, ~% +X L
E  .100—X X _ X

Ko = CCzHr(3 S CiH30™
T CHC3 H502 )
-.‘..
J_ (X) pH= ~log LH50"]

1.3 XIO = .
(.I(I)‘)/')O pH-_ -10Q [:BFHXIO 33

| e
. [ =
SRS e

128 X102 =¥

-3
3 HxO = X
3.3 x5y - CHa0'I



e oo STt AL 3
[ Lotk 1 LT o] b
NLAUE NSV 8 | O et 3

Nou- =.200M. .0250L =5 x:o"BmO;
N deyhs05 = -100H - 1000 L = Ol Mol

Hl3Hn03 + OH™ < CaHa0s + H,0
T .olmol @ d
C5ug il 553 FEXI0 g
10 "myo! my!
C 5x108y 0 5 %10 3mol
new V= 100-0mL + z5.0mL = 125.0m( = .IZ50L

CHCaH508T = LozHA04"] = m = .0400M
(250¢ '

’ 04
pH = pKa *loQ % = -l0g (138 %107} + Iog(_%t,czg) % 5. %0 0
pH [ 3.8u

<
Fet gy e ., f £/ g

£ % A &7 £ vy f WLt
L) QL0 ML on

new V = 100.0mL + 50.0mt

Now - = . 200M - .0500L = -0 [mol
= (50.0mC = [900L

N 1403 Ha0s = - O Mol (from F.2)

HOsHs(03 + OH™ = C3Hs03 + HeU G paio
| . OImol 17) %, , 567“(’3"2;27———.33:(10-4
e —-.o/mo!  .0lmy! +.0/ no
E ¢ % . 0/ e Ab = 325 x10"!

CC3H5 037 = .Olmo/ _ Ottt M
oo = - bt 250" - .Q(_)(_Yl—

reacts w/H,0 500t
" ’ (ot =) ©
- = O +OH™

C3H503 ~+ Hzo = H 3 503 2az5xi0”" YZ
T -00LHM © Z L, 066
&1 = +x tx 433X!Oo=)(e
G .066F - X X 4 220 X10 = X

coirH=] =~ 2.20 xI0~U“H

POH=~l0g (2.20%107%) = 5.((,

pH=M-—5.LoL,:

K - CHG3H5033COH S
(03 145 03




[
d
(=

PR goar e 2N

Noy- =. 200 - .(000L = .0200M new V = 100.0mL+100.0 mC
NicgHs0z = -O100 Mol = 200-0m( =.2000L.

H0z Hs03 + o+ = CaHgUgﬁ + H0

.0100mo .0200Mmd o
-.0/00 -.0100 +0/[00

() 0700 .0l 00

gty BBl G5
7000 L

pOH= —0Q (05003 = 1.30

pH: 1<~ (-30@

The least soluble substanw
has -+t smallest Ksp,

» AgPr is leost soluble
0o SOy is most soluble,

A A Vet

s Y6y 2 ANV YTy
. bE (R, KSR FEr R ¢

The solubnhh oﬁa'PbSOq OUC/LQOGJS as equuiibrivm
is shifted 4o +Hha Ut

?.—.
“PbsSOq(s) PHEC0Q )+ SO @)



P o o oaet b v op 2R P
N Ny S
L ety Bk LALE FR.J

fu)!ﬁ . 2 4 ) (@)
o = Pb o+ 2Pr o x107¢= (X)(-O‘/O*‘Z)Z)Z

L O .040M i
i + X tow d e O™ = . OYO ¥
= X 040 47X L5ac? = X
-/
Hsp = CPHZICArI? CPbBrI =< (. 15 x10" M
LI5x 10 mol(ﬂo?g) 04223_

pOH-t4 3 - i
coI= 107 L 5 g vipBH

adCoHl, = Cd*°+ zoH~

LIEXIO M 2.29%10 Y
(%ot oH ]

Kep = CATICOHTE = [Lisxio 330229 %10757%

i [



