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Types of Equations
(1)
HCI + NaOH - NaCl + H,O
HCl(aq) + NaOH(,,q) > NaCl(s) + HZO(aq)
Htuyt Clugt Natey + OH-py > NaCly) + Htgy+ OH-qq
Na+(,,q) + Cl-(‘aq) ") NaCl(s)
(2

AgNO; + NaCl - AgCl + NaNO;
AgNO}(aq) + NaCl(,,q) -> AgCl(s) + NaN03(,,q)
Agtag + NOs-gq + Natpg + Clug > AgCly + NOs-aq + Natgg
Agtagt Clag 2> AgCl

3
CuSO4 + NaBr - CuBr; + Na,SO,
CUSO4(aq) -+ NaBr(,,q) -> Cl.lBl’z(g) + Na2304(,,q)
Cuag + S04 + Natay+ 2Br-g > CuBryg + Natag + SOsZeg
Cuﬂ(w + 2Bl’-(aq) > CUBQ(S)

“)
Pb(NO3)z(aq) + NaCl(aq) + KI(aq) -> PbClz(s) + NaNOg(aq) + KI(aq)
Pb™ oy + NOsaq) + Nartgagy + 2Ch-ag) + Kagy + Iaqy > NOy-aqy + Nt )+ Kt gy + I-aqy +PBCly)
Pb" g + 2Cl-g > PbCly

X Pb(NOg,)z(aq) + NaCl(aq) + Kl(aq) > Pblz(s) + KNO}(aq) + NaCl(,,q)
Pb"(sq) + NOsaq) + Nertap + Clrtag) + Ktaqy + 2taqy> NO3=aqy + Nirtaqy + Kay+ Cleaqy + Pl
Pb g + 20 = Pbly,

Pb(NOs)yaq + NaClag + Klag > Naleg + KClag + PB(NOs)sys
Pb " (aq) + 2NO3~aq) + Natgyy + Cl:gq) + Ktag + Iag > Natg + Kty + Clg) + Faq +PB(NO;3)y
Pb™aq + 2NOs-agy > Pb(NOs)y)

(5)
CaBrz(aq, + NaOH(aq) + KI(aq) -> NaBr(aq) + KI(aq) + Ca(OH)z(s)
Pb*aq) + 2NOseq) + Nat(ag)+ Clogug) + Krbaq) + Iag™> Nat taq) t Kagy+ 2Brug) + l-aq)

+Ca(OH3)y)



5olubil(-hf/ and _Solubility Pioduct Problenng

@ 130 m L =18 L

0.19 L+ (rmol/e = 0.36 mol/L
8.0 L

(2 5.00L % g.mol/t = 6.5 mol needed

1L = 13 mel NF0.5 mol /g mol
v L 6.6 mol = 0. 04{6T C

$oyow need 4o add 4l mie of 1aM HCI
@ Ori%ﬁr\a\ amounts:

QL 4 0. mol/t Fo,Cla = 1.9 mol Fe™?
= L9¥3 = 2.6 mol CI°

1L * G.9mol/L BaCly = 0.2 mal Bat®
= .a ¥d= 1.8 mol Cl~

buu% now oll of e oue in AL (AL v 1 UL)...

1.9 mol Fo1> ~- o.4™m R
3L

f).‘q m0/ {:l’ = l-% r~ Cl—
2L

+3
0.9 mal Bo 6.2 M B
L
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evess

= Agja@* %(z;@ assume 1 L of solution
(@) G

excess - ¥.8 ></C)“7 8.5 /G %.8 ¥ /0'7

PSRV EREE

- coy . — \
D LaVaRe]

Ksp ~ I_/AQ)ZA [Bewp) = (8.8 "/OQBQ
@ CC&CO3 04)

204949 %o o oszjg

= C&Za@ + COb’ assumed | of solution
' T exCcess & )
€ CX(REHS - X 29 x
KSP < [Cpoagy) L/CO{(MA
q 3w =y

X =0.0000L93%F

Hhe solubility of (a(0y is 6998 %07 mol /¢
Fe (0H);

= F—G(;i'f ‘QOHmﬂ

1.5 v/o”b% = % mel
I RX(ESS 8} 6 €49.%5 o =1 mel
E excess™ 316" Le1v 07 334 %107 2 colubldy s Lu) /0 el /2
= [Fe C%)j [QH (%A

= (17 x/o% agq i)
LS6 %0 mol®/,

Moy Fy

» = M@*ia@ r 8F a9
T evcess O O
E EMCeSS- ¥ x Oy
KSP [Mgcwi;[r/—z; lo |7 5(/0/7)/\/40) Y g
("qvw/[—‘l'\( 1 mol :(oc)?)o
%= 17 /07 wol/L

vz (117 »L/()W)[éaa E
0.073€9) /L
dhe solubilidy of ™MFs n o/1 s 0. 57986 3/6
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@ [M5 agy)

.04 L R x10 " mol /L
o.1 L

= 0.003 mol/l

\4

(80,537 .06 £ ¥ 1% (0ot

0.) L

= 0. 000 mo//L
MaCOs = Mo gy * KDy cag

but Ksp = . x/07° = EH@D&D?,\_X

L.5. RS
—- -5 H
9.6 x0T . =(6.0023)(0.606 )
193 ¥/0°

Since RS £ LS, no ppt forms.

bY

@ [46] = 0,685 L ¥9 X6 md /L fCrO,_,'g] = 6.075L ¥ D x/5 mol/

|

6.l ¢

= 6.06 ! ol /L = 6.00015 mol/(

AgsCrOy = Ag* + CcO4 "

but ksp = 0.0 x07° = [Ag T cr 0]

_ 19 -
LS. =G.0 %0 R.S. = (0.00N?(0.000/9)

-

= 1.5 X/0

Since Rs > LS, a ()(31‘ will Formm
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by és'

S50y = 3¢ v sq,°

E ey Cess ¢ 0.098

Ksp = [Sc?ALs047°]
7.6 %167 = [5¢™) [6.05)
[5¢%] = p.000038

Jodhe moximum [ScT is 2% w07 mol /e pefore a Pt ocugs
@ AssStone KSP of Mg CO}, b kgP of CC&COE

. -
ColOy = Co™ + (O,
£ exXCcess 0.00 4 2

Ksp = [Cat?1coy )
4,% )t/o‘“'? - [OaOGLB[CC;‘gl
choaﬂmax 1.9 ¥ /0° mol /L

| Since Hhere ore 5 L of wader, Hae moax amount of
;ECOGGQI (S (6 ¥ .4 X/OrémO//éB: b "/0_(0 mal /L

= b %0 ol
; /0@ = 1 n/lo/

| J P
A =b-D ¥/0 9

o On/L/ lo->b %/Orqc‘/ﬁ of MNay(0y can he added betore
G ()(34' foems .
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@ Ay ClT 2 AgCls

#of moles of 43* -
0.63%649 L * O, mal/L
= 0.003%64 mol  Aq’

>

(i) = 0.008%06% mal
0. 189 L

-

)

PbT, = Pb™ + aT"

-

o 7ot moles of Ag' = # of poles of CU

0.0038%G4Y mol ¢~

= 0. 018913 mal /L

SoHhe [T in the sople s 0.0(32U3 mol /L

« is solubility of Phl,
T  excess O 0. | N mol/L
£ evcess-«x % 0.1 ¥ 9
¥ ~2
Ksp = [P T7]
—-q g Gl
1.9</0 = (%}(O‘l +&ﬂ g assouve X (s small
“LC(\((O'Q = 0.06( % st D% cule to check
K= 7.9 %[0
S ochedKt Lg xu , 100% = %A X (07
0. 4

1.9 w7077 ol /L

S Hhe %o(ub(((ﬁf of bea in He T7 soludion 1S
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@) Co.lCla 15 soluble

6.1 mol/L CoCla 2 0.3 moloac CUT

= O.1 molar Cot?

N +3 -
T e eess o.) o}
£ excess-x 0.ty 8%

Ksp = [Cat®IF°

| 3.9v¢/07" = (0. ’r@(&y)gsioussume x s small
2, 9% (07 = . Vi

91w =

~= .89 %107 mol/L

’ 2 He  movimum /_/F'] i5 de =7 Q(.814 ></O”b>= 1.97% X/Cfsmol/a

@ YQS) (68 CuCOH\a PPJ( w il Prbbab(({ oCCusr i+ Yhe
concentrohions axe high er\oue\\m

moleculor

| formula . CU\%O:.( o +a MO\OHLQQB — C(ACOH>3 (3) + ‘\bc; SOq 0g)

; full ionic - - - a
ecvua.‘ricy\ - Cuf?a@ + SOqalac,) ¥ 3 M(fcagx *a OH (ag) — CU (OH)Q sy * a UO&“@ * '\SO‘{(OQ

| nex ionic

equodon 3 C.Ufaca@ + A0OH [—a@ — CQCOH)Q (s)




r!’/\‘:lo Pra b lens

)

Ags &0y o) = af‘rg*ca?) * §O’q_am,23
T excRSS

O G
E exeess — X I, X
Ksp = 1.8 %1077 |
. Ksp = L. F?g:%ca@‘f (SO« e
1ox07° = [9xd°[]
Laxo” = 4’
a4z 06.0194d

(2)) Aq950u (o = 9 Ag'ap + S04 ap
T excess O a.

F ecvcessS~X QK o0+ a

Ksp = 1-3 1y
e -
Ksp = [Agad  [SOq jag

1.;124/0“2 = [c%é]ago.) T\ “asswme % is Smald Ompased
Lax/6™ = 6.4 % o  a.l
N 6.0094 T
000541 -
I ¢ 6.5 C

of AgsS D IS 9.3 x 10" > mo |

6%
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A Cleey = Ac eary « Clugd
T eNessS .0 G
E excess-%  0.00 1% A
KsQ) = |5 "/O_io
ks

rﬁgfﬂﬁﬂ EC“ l za%_l

LS x107"° = (6.001+2)(X) & assme o (s syl compared 4g as
= U, 5 x/07° xG.a

| =9 %0
. MmM:

3945 m.

1

NoX
=9 62,28
5%.58 =595 r )7
S Hhe moss of dable saddt neadly) 4o Precpitadk
e Silvey as Silves chloride <« 6.2% %/Cfg
@ A@*;a@\ * C%CCOP‘C% = /@C[ﬁ (OO ;5 }(SP;O«O‘O/Q
o. | M o M
0.5 C G5 L
.3 o
N=o5 N=0.5
6,05 20-0%
@H’Cf rY\(xiﬂBf
C=0.05% C =005
I /
= G.05M T 0.05M™
G.= LA 6\?@] [CH, OO ~cag/}j
= (008)°
=6, 003%
G > I\/SP

O perci(p; fote Horms

BN
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B Ca™ ion precipdades st because i+ has dhe greactest
Kep Volue (9.4 x 107%)

é; Rnd\Ww,EEOJyX o .
Ksp = [Se o) e |

-0

BT VEY

Puk his value e PBSOy 4o fingd [Pb™)
| ksf = [P o505\
L% /07" = [Po™®\[3.4 x/07¢1

[Po™\- 5. 3a x/07

slep™l when  SeTP begins to qup;*ode S 6.99 /0 moljt
(D GHsy * e T 3C0yeq * tH, 0

Bonds broken = Qr\eﬂay obosorbed
2 (C-C)= A0348) = (96
g (C-H) = (413)= 3296
5 (0=0) = 5(49%) = 2490
+ 0433

B onds qcormcd = eNne celeased
6(C=0) = b(140) = F440
5(6-H) =2 (464 3712

i

"

Sonet hear = + L4973 - (59
= 170 KY



@ T 48 = 144000 T/mel = +370.9 K = T7,75%C
45 .89 J/mol/K

AH = fal% prod - §aHr react
[(-341R) - 1(-285.%),

t4 494 KD

+ 44 000 T/mo |

i\

1

1

&S =¢nS pod— §n S ceact
= 1(198.84) - 1(69.95)
211389 T/mo IK



