C\mapbcf 4. Qeo.d\OI\ W Aclueous S o\ukioAs
H 41 Tonic Teory o) Solations

Yiom mixpu(e -
— Solukton: \r\ovv\oscneous wu Xbrue Eofms1"\~° o wele & | }
uo X
= \N\oMO encous uqera\jencous
- Sowe: The subostancee plesent in a omallef “""fm)
amouM- (A soluion. S' ‘ j’
solVent (=) Soluke (=)

— Solveur: The subsseance Presenk Zage(
dmovtl- 11 s \uHodn- /éﬂfjt amoush

* Aﬂ\wwms \2&4:- Tonic k‘(\w@ o | 50\.0»4';0(‘/ .
(sulostance ploduce Siedy moving 1045 25

thciky,
Y > woted ::'7 (_DA“C" dﬂé
disolved wompiottly | o ) _

@dﬁ H‘( ke (c,a\—iovté aniOVIS) s sulpstance A\'SSO\\/C, c,ompleng A w ke ( @__/-—- elect(rC ‘,j
Crre ?

Cx:salkss acids s Basts

not conduOP
sulostance when disselVe iAwarel dees not peduce ions = decH i<t
Y220y , Methane - CH3OH-

G A elecelsie

EX: SucYoSe:- Ciz
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%Elefol‘g}cS:
ms*“’tﬁ deckolare: 1001 Qdissolve in wabel (Jissotidhion 1007)

Ex: salis NaCl ¥ Na +C(

W0
SHohy acids ) xQ )
and Bages  N,OH 22> Na

ke
.WGG.\A dec,l—(oé\_l)\—e W&k AC\C\S ané Bacs (Pnﬂ"-&l. é‘gsgc\a.lr\oﬂ. W\ W )

Ex:  (W3C00M a0 S5 (\3(00 *\\30
Ny +W.0 = NHC oM

- so\qbib - 1o the abliy o dissdve in wake( ak specific \emp.

) Solub\e
6°\ub\e' Iuso\uﬁe exwpﬂ'ow 1 Iﬂ. SO\u\)\e N GXUCPHON
GiA[ L;*; Nd.* K-\-] e j) COz PO.,,.5 -sw,.,GiA N““
Nuq+ — ( OH —p G:-(-A Ca'zs( Ba.
IL,cl, Br —&c?“w‘ sd'hub Ag ;“*Z PO, Yoz )
) (
SOf g L e G, Sr Bn Aj, 31,9\0 |
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t xample:

\:\ﬁagl_zl'\l\’:o\kb\g Li;Poy: solulole
W1t soluble Ba(Os1 insaluble
Pl (V0y),: sduble
A( (oW 3 \\J\SD\\-\b\C

¥4.2: Molecdar and  lowic [quakions:
Lo _ A

Moleoalaf &ﬁu&l"b“’ —> omplae iohlc egua!—.'on.——»/l/gp o eguation ( Balanced)
Calow), »Na(os —r CaCOs, +2MON, . Molecalar  &-

@9 i )

sCDMP‘% |oﬂk‘
42-1-29‘97-\—%«-60;2 _.__———de.(,Oa ,ZH/M

=)

e .

(o (07— CalOs, Na  ionic &.

OH-,N: ,59%4,41'0(‘ 1ONS
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2UCIO, + Ca(OW), S Ca(dow), +2HO
- ®)

9)
%2 \'\zO
QH %\“wfﬁ“\é‘%*?@“&fﬂ%\&ﬂs 77&1\%

e,cl,M ah'on.

Exam‘o\e t

Q H+ + 20MH > 2H0 s O C
@ a2
S Peckoxo! \OVS 3 Cchj CIO.

Example: e H, ,+N¢;0H -——rNaCz\-‘,OZ_ +“‘O@

L5) (@)

% _
W3 O, +7°4& « OM ————'E-M+CZH;02 + Y0
= C;H;O; 4 HZO

\a)

\ (o450, —‘CO\’\

5) S,

bWl \ONS Noo

>¢
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Examples: | |
@ OF the species pdow, ORY oo S not_at elecrblyte

\40\4 E- NaCl
Ao wa\ B- Q\ozSO - D-

e lu W o\ o

—_—

D A Sr(onﬂ dca—(aJl—c S one thot :

F o 285
B- asociates  C- c\.sappea(s D- oM

0 CaCO; when ac;ueouls S o\uHon

A- (eacts
1d Tre ‘balance nek 1©
o) NaCO; and

T (
N0, + Colle —— (ol ¥ 2N
b= Iy
M CO CO\ 761\ —7 Ca@gcs)
X P

- CO— J‘_C/a_ P CQCO?(S) /(/5:‘ /M/c a%uﬁhafb

\ O o
nc equ;&hon e P(emp

Ca(,\ ae m | Xed 1S >

)
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=> lypes oV chemical feachons:

11 H3: Prec fpim/rfo{l (ecicHon.
2 Yd: Aed -Pose YeacHol - |
(3l 4.5: dxnd akioa feduction (eackloN..

¥ 4.2 Precipfwd*l'of\ Qeau—'\oa-.
<« an aeoluble  solid compounds
| +Mg (NO
o mﬂa@f L 289l I ’)imn .
‘\-
5 e NO
2A3+\- 2¢C\ ZAaC\m specméo(s—u /\’\5 » 2

fo(med C\\lffl\ﬂ a chemical eacHoa in soUHOM

Ex: 2NaCl+Fe (NO;), ——> 2NaNO; +Fe Cl,

G2 “9) | (29) )
Jels LY ¢ s=—7 J sty

Ex: Alz_ (9Oq\5_ x 6N0~Oud — 214{ (OH)gLS-;BNaZSO“(a@

D) (“4) )
| o + 356y
o 3557 el OF — 20 @y B 3567

2A rg-\- 605%,*"’3’

(9

oAl (O\D? (9
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* 1Y Acid- Bace (eotcHOf\-=
- Acide : WC\ —*> mono plovic cxmé
W, S04 —> Poly Pl add @ip
- Bases: Nty | NaOH, 15OH; Ca(OHy),

H3 POy — PDH p(oH'C_ oud (3(,' Pb)'ic)

conc)

~fcd- Bose il\d'\ca}O\’B:c\&e used vo d;sgnswsh, between acidic and Basic $o\uO
ba means of vhe coloc Changes N1 unde(goes in these soluons.
Ex: Red Cabbage , Lirmus, phenolphrhalan

- Acid-Rase debiision »
Aghenivse :- .
acid: Produce H' jp wakel.

Base: Poduce OW it wakel.
Beonsted and Low(ye-

acd: ocoron (K donof -

Base : Protort (K acceptor:

HNO> Moy y* )O3
NaOH 2COs OW *Na

HNO3 —\-\"LO »—%\'\304‘-"'}‘/03_
NH_? -\-\—\.LQ ——%’NHq +OW
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SHorg acids (sHong decrolye)
Complele iponizokion a wetel

£ AC, O3, MOy, WT, WB(R, S04, W

Peids

weak acds (weak elecl—(o\j@

: : WO, WF, ...
Parstal iowzamon in wake( :

Ex: (WCOOW MCN,

SHong Rases (skfoi\ﬂ e&edv(owe) oM , NaO W, Pa (oW, ,

] Mzokon W\ wokel Ex- L
Complee |1oMZ MS (O“)Z
Bases
e Bases ek o029 Ex: NHz, Al (0405,
e b ' ' wokel =X s gises
Cacal jomzokion 10 w
Txefcise: class'l}j cach dothe fol 0‘”'“‘{5 Speciés to bmnswgd »aucl %
) SOT Caze Caﬂ-dugloﬂ shee sre —SD"‘Z )
@ W1 AC"d % C,oi“Fauncls thoy can Ye i s e /,f
@\—\zPO; Acd + Base K base, and we call Hhem }
_ . G ..'.
B Heor Aad e ‘\ﬁmpho 1e(iC
\_/\__/

J
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# Nea%@/:’zaﬁow (eacHol :

Acfd + Pase -———yfdlé + H0

S hons) Skio jomMC
Nl el Ak n ¥ pgl «2HG
Ex: 28C1 + Ct(OW), —— CaCl + 240 2T 5 B, 200 S WA
ZH""‘OH -——7*2"\2 . _ Q
i CN +H
T e T Kool —
» ¢ CN+ —_— 2
wexX +O”'...-—->-CN +40 4 =2
& a3el it —> 2V S
3

Ex: M, S0, +2NH; ._—:,(Nu«) 504

By UNO,  NeOlt —> NalOz + H.0
\\NOZ —\-Oﬁ — S NG x KO
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# Aél‘é- @5[96 PMCH'O(Zs wify, Gas Fo‘(mat—(oﬂ,:
- Ce(lad, sd.‘s,nofaé/j Ca(bonﬂgs,su/ﬁf’-p&s) sul.P,‘Jeg, (eack M'P{L actds to Pom adaseous

P(oc\ub“- ‘\
YO + CO AR
> Conside(: NaiCO;, +2WC\, >28aCl W0 4 COzy o
—_>no(ma.9 '-/L f’A[.So (ca(.h.O" an 5)(C_han‘98_ kappﬂt; b&W&OVU Cal'l.ﬂns and am'ons Z,’ke Je
?o\\om\'ts (euHON
-H,CO
NazC% + 2HC a 2”"‘%&; ey
g K->Cr,zr|oor‘u'c acid
> But cacbonc acid s wstable and decomposes 4o wakec and carbon d{ox’desqs,
as the Poloving reacnon NaCl  + HO, +CQ "
) —> 2Nall  + H: )
.Va;_COg(m:; & L e \_fir———/ ® some iomc compounds
H.zCOQ( - thar evolve gases when

teabed with acide:
lonic compound 8o
ocbonde (c5) Oz
sulbte (507 S0z
sullide (SY W,S

> The neb ioni¢ ecpuaM‘Oﬂ Dot thes  (wacton is:
= e 3

+

C0; o 2”(4}

-_— H;QI)"" CO2(65
)
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EWMP'C . weite +he moleculal equarion and Yhe nel- iosic eguarion $x Yhe veacHon of
Zonc sullide  withy hjé(ocklo( WO Alids

Zn5 MCl s znlle « WSy

() @2 \*%)
_ 2 - S
ZaS +2H+*Z&k gl B e, AW He

¥ Z_:\z + WS
Znsé R s ) Q)

) @9>

Example= 1,500 is nesHalized oy NaOM in. 04 [ueous solukion s the et ior\i(; eguaron s :

—

. O H, O
A SOj " 2N(; —— Na, S04 ) W, 50 :Q_NG\O ‘r\? Na, S qd;-Q 2%
@9 @) % A R :

B =i * r} 4 A
» 507 xoNa —> NawSOuy 210 T B+ 20H > BAGD

Laqf) @ 4

x | — ¥ + T o 2820
(0 o0 1 24 4O =

-2 “ O\-;\ ——'b;'*\‘zo
D) W50k +2A/amgaﬂ-f—>2ulq,,+50qm T
)
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# No\vcz Double er\acemen’r Ra CHONS:

{] Pecipirarion ReacHon. A@D B +AD
Ahid and Bace Negtralizamod &
g‘%aa{o(b 4&1&\'(\3 (aas -

$95 - Oxidasion -Reducton Reacwon: . .

— Eleckon Hancfec xn
. +2 +Z
._O,(,'da‘,"on_ (ec CHoN: g_azS ol efea(on;. Fé N CU _ e ,’)* Cu(s)

| ' ) ag (
- Qeduwion YedcH ONLe gm(b op e(e,cwoﬂé- (@4

e Yo — fed ucing %6M=&3éué&imiu@mﬁ
TG s - Oxidizing agerhs s W fays pol, I3 G
—0\'ddl'bn‘ numbe(: ﬂCM Gwﬂ@é’ ol -dle ral—omsr ,'ﬂ éf Compe/al-!./ l‘fﬂﬂsfgefd.

Fe — FE-‘?I-?_-_.G_—_ . Half :O:xfdahaw,@ua@ agent
Cu+2é —>Cu s Hall Reduction,Oxidizig agetk

ZCCT: +Oz. ._——""2696;:))

) &)

?

&0
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%O xidakon Namber (ules:

ﬂox\c\aHorL umbec of atoms i demenk = Zelo
E"‘La,k,l\/a, Li,GIJJOz

QIw Mmono dtomc 1ons, e o xdakon aumber cq,uaL chafge od the ion
Ex: ¢ci=4 , N.‘f@:*{ » Ozl
. . ) _-1 \“\‘LO—Z \&\2 “z
3] 0x35¢w=-2 eXeeptin PCfOYld 02 == =
E Hjé(osgn = +1 except n Pr@d“f—“ ‘”;“I’L‘ GiA e _j
Ex: Call. i W:-4 Gz
Na H, B H = He-1

¥ d&vgs 1, other halogens (cf,Br;I,):—‘j. gxcept with halogens above (b of higheC (ENV),

et Oyl ayon Nambel = PoSIHVE F——vC\ —*B f-—'.I.
Ex: CIF ,Brl Wignef _ Lower
EN EN

8 Te o P ox'dormon aumbel 0 de aoms @ compPound =O
The sum o{ oxi darfon.  numbel  of U auoms [ f’djmrrfc(ﬂs =+he C'mfge o § the ton

+’ “. _..Z

Na( S0, _2z-28 %6
O z~\ 'i
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4 Some CommOn  Ohclanon (educHon (eackons:

1] combirahot (eacton : fp+B—C

N
. . ‘ »
o Cliy —> 2, o e s e 2
L'S) : 2 €.} WP OY dBi0OA reducHon reacHol
AL -2 ——-—)-Cd.sog o,

~2
Ca-oé‘ + SOQ‘-& G) C,Olmb\. na‘_"on”

A 438G — 2AIBG

D

2] Decomp osivon feacHol: C _;‘4-_1’1%) 0+8
QHINOLL_A_" 2\-\5 +dz o . ‘
51 %) x2 -2 ﬂOb oXi dahoﬂ (&C‘V(w

2 -2
C;‘CO"E?@}CGLO*CO’ — reacHow.

. _—— B
3 ombousHon LacHrov A+Oz:——>73 B

L”'-_e. -{302 ———-*29‘2203.

Y Dis placeme* eagiots : \—_/ ‘ ad displace menk.

Cu +2€;_N0; > Cu (WP o

s hydrey
E) -———>ZA,C\;_*“\‘2- —d 1Y |

Zfb }i\;lf pre— 2 ch + BG > Mog en di;pldce mERF.

2 RVARNAS .

£2 |
. i
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¥V6 Paarciag o smde ordason wducton reaciion:

OAj

-—
Zug v Ny, —Z o

a( \ﬁ"f’ —$ (24 3E—Ng Wl Reduckont

< 24 A28 wall ul.ddko'\-

—u 4 ang. 3
—d *:AS -—-—-—-’-.,v.‘ '-J\ﬂ

oal —p N g sO
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¥47: Molar Concemtiation: Molal gy
te amde of oouwe disdved i ome el solon.

- mal ::M"M—al-

/w/' 3‘ —/Ylol 50‘(&&6 - -
) (m- L}kkﬂfsal““""/"wﬂ!ﬂﬂmm‘s_.
EX&MP(C-‘ /\/a,ﬂ/ng 0.383 p\a.c,eé w Booml , whak s

-2
| 447 [ owdM o Nalfor < 038 itz & me!
po N lo. !
m = V l

1'AZ)
" 0.0%

the mdadmf_) (m-‘*’ Nal/O3 =%5§fu)

n vecsel, ol Q,:\,?iﬂ og-

Qo( e aéé\\—\ow vo of oA HO W
) 0501 NoOM =

ow O (ﬁ}_—_} o

EX“MP‘@:AW &W calls

\ . cve < olukon s W
Sod lum wé(oX\éE,l\_[EQ’“, W O‘(\(er

Pe oded? o\ _ q.éx\é?wo\
mol e
M ==
==
Len0 s V003087 L
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X4.% : DJ“}”\& S oMHONS 3

P(epa(e /egs CONLENHAHON hom ki\'ﬁk ConeWHaHO.

ol mol = MoV
=> add solvent /’1 = '”‘:7‘ = CoNS ok

mole belote = mole alief
(i <]

Example: W.8 M Wls & you ae given , low many mLob s solwron do 3 eopi (e
o give too.oml of AN NP wher Ai\wed ©
e M 22 mli
12 My (p0.0 mky

_— { xl0© ‘2\»’;

4.9 « Vi =
. o too fgnl)

‘ .8
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%W: G(av;m@r({c Amlgsis:

Mdlytical chemisy

Y
(—\//\ @um; ve

(Quarirase Andﬂsl‘s

Ay\ $iS

al ¢ determined

- Gramwekic » c;«avmﬁnwc anabs(s ‘N W amown of & Specief mal €
SNec\.

‘ \ \ and we
by comelrag e gpecies o o plodute can e isdaked comp ekely

Pﬁt by adding an

l—al—&é woS 229-&!*" .
o) fead pef Lo Sola

E"JMP\Q :A L sampe of Po\\ukeA woter was  analyzed Yor fead (=) io.fb‘
excess o) codium sddae vo k. The mass o} Lend () sllate that preci Pt
Whok & dhe mass of Lead In fiwel ol hhe Loer? Give de answer as My

N | 50
907 284 L \00Y. = 68.32 Pb30,
7 Pb =
30‘ L

—i n \
moass Pb- 229,%,(0,6%32 A\DF ng
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X¥Y.10: Volumernc ﬂvxaljsis: (Determine Volume)

-—Volumel:(i“= m@‘hvﬁd ag anaijsis bagec_\ oL \;{k/ah'OVb-

bstance A loy adding
-THaion: ‘g ke amount oY s v e ;
kot s o P(owéu{e o i \j(\ with  [Anown cancem(aHM o B uh( e
(o)

64489@ measuied volume of solw ron adicak ol change it co\o
(cawoﬂ, OQ ’A‘ w‘A ”8‘ ;S A“SL Oom\o\e!e==>w 1

e 3 Rom bolane
; NAOW s NaCl+HDO Comp\eee YW Imo\Asmc\
\Qﬁt + 'OL 7 :—> CJ"\E;VV\\CQL e’qwoa‘
_’??' H=0'5 ) |
. Equivelence Eoink: T\\e,ofmwfv oK whese
3 amnouivr oQ A = amowr o B,
o i End Poi 2 The Po.\(\"' where e o\of of
sml Hcl e
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Emmp\e: U, 50, A 2Na QO ——» Na, SO4 +20.0

" 235mb ?'%LOM
#zsM O
o.‘ ~ mo\ X M

= «35x10 = 4125 X\0 .
mol W50y =0\75 4 Y,504

3 ?\mo\

m, NaOW 2\2.25x%\0
2 mf" \E_E?_"l.o_ .49 NS | N

nt o
FMMP‘B A Plask conjans a solukon Wi an Mkﬂow“’@:\‘"’:“{wm o
H\—((Akeé W OQO?M Na©OH Tt rakes ‘H?ML o) the )\]0\

Mok S de moss o ke WA Y /\/aOH Y& e—=?/‘1°£

9 ucl. This soluion %

NyoH —> ©.207/M , 447 ml

0. }5 ma) ¥\0
ol HCl + 097 3645 =33.7 x10 %‘%9

- 0925 (5
mass W= - ©.0337§
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