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L Oke @il (e Wi e Jaiun 90 30 JDla) SBle s o
Sl slS 5 Huell G Jslan pe a spnldlSll Gl gy S delii -; Jla

CaCO3(S) + 2HC1(aq) €aC12(aq) + COz(g) + HzO(l)
Sl slS s Huell Gaes Jslae e (SN sl oy ) Jelss -: JUa

FGS(S) + ZHCI(aq) - FeCl2(aq) + H2S(g)

o

Al (a5 el A S e aeliaty

' 4 dd Soldda
A (W smms wes
> @i % w tw

Gk ek % WO

£
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Neutrallization Reaction Jaladl eMelas

oasaall didlas G Giasy Jelds o

+ —
- Jla

HCI NaOH NaCl + H,O
Acid + Base —— Salt + H,0O e aa o g geall 1S g Hua Jeld
=T ducd G’L‘ cla

Q‘.H-*Hﬂ;u-- @ - H.H

HCl(aq) + NaOH(aq) - N&Cl(aq) + HzO(l)

2l ) oIS 5 Hngll

sl Sl s a0 peall €5 s Jels

2NaOH(aq)+H2 S O4(aq) =Naz SO4(aq)—|_2H2()(l)

Slie gl aen e a s Ll S 5 Ham Jeli
Ba(OH)z(aq)+2HBr(aq) > BaBrz(aq)+ 2H20(1)
Dl Sl aes aa a sl 2S5 jam Jels

H,SO043aq) + 2LiOH 5q) — LizSOuq + 2H,0,

- ‘J.AP.@_A

9 M\ 9 J\A.l.‘j\ Q_ij\_cm
COL—els o alaY) ALYl
A sl g o oSl
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g I 3oLl (i dlee —:2nSUH)

+ - - e e e
Nags) Na (ot € =2 Jbe ¢ il sill e i g yi—IV) €S
b g KU salal) S| dulae -d\)ﬁ;‘}“

Cu+2(aq) +2¢ —€ug - dhe ¢ cOleliidl e g SIS

Nl L Ot g g IV i el )

/J 4 54
Vgl I Jsati 5 el p sSIY) s el a0
/ Al

7/
/ 5 LeniSs 3l 5 SSIY) 2 f gena
/ g senal Lglus 058 O g J 80 (53 ialV

A paiall Gl )3 aaass Al &l g S sxcf

(aM\L‘ap)i\éﬂha)ﬂ\ JW&\@J%}JJ@\U&@OJQJ‘M*
: saaall xa uaHall Jels

+ +2
Zngt2H (o) >0 gyt Ho

+ b g IV AT 288y Eus

ZII(S) > Zn+2(aq)+2e'
p b g SIV 238 s s pued) Sy

+ - R
2H (o) t2e > Hay
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: | Jelatl) ~iy L) ilaleall xas dic
. G O o~ & K
Zn(s) > Zl’l+2(aq)‘|;26/
+
2H (aq) % > H2(g)

-+ > +2
Zngt2H (4 Zn "t Hy

-2 (b
$ J3a) 5 sl Jelii & g 3l JBaY] SOl a3 Y 13
s g S i) gl 288 Led oy Y (gl i Y Al g Ao Litall o) gall Clincd () sy
paxall (8 dly) oIS 5 haell (s e Jelily dua (5ac 8 Sy Banall 48 o 2 3le oy *
. (Mg(OH), aspurinall 2008 55208 ) S jo Jia 48 all A1) () (505 5
63— sl
38) wlall g g3 alidg g ela g pele oSl (a5 B2l 5 lmen (G dhaad el 1 Jaladll Jelds
Alelgiall saclall 5 aaall 3 8 dagds vy ((Jolaie zele ) s2c B mle 5l caes xbe ) 65

OH gt H'ag > HyO

sac\8ll  pa uaaall e
o gall 0¥ 2aiid G gl S el (al slaa 7 e e Gaad e ;e il Jelis
sle g (o G il e gl S e G sSid AY) (e llall 5 aY) ge Lataal (g
Jelatl)
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Ionic Equation Lgd Aalall
CilS o g Jslaall 8 Lgapan dalall ol Ao litall Cilapuad) L el dalea o
Gl gl ol il a
aball 0050 S g @ sali sl

Pb(NO3)2(aq) + 2KI(aq) — PbIz(S) + 2KNO3(aq)
- Gladl Jeladll i 4aY) A oY) Aalad)
Pb " ag) TNO3 (ag K ag T (ag = bl +K (s *NO5
(aq)
)..3:;.13?5;_1\)1\5\ QUﬁTJeﬁMUﬁ\M Qhﬁ\u\ds\sﬁ\w@au
lede Caany ety Jelal) a el i ol « dlaad) iyl b
da iiall Gl Y ;e Blay JleS el
ol sy ¥ 5 Pl Jelal) 8 o i ¥ Ll Gl oY) & as sl cligY]
DU Ll g 1Al LS s

2 -
Pb () tNOT g+ K ) Pblyy +K7 NOT (g
PbL, bl 25 e sl ol 5 oS3 Jelabia gall 5 alia )l il sl Ll

- Ldlall Ll Astaall o Aileil) Alsladll

Pb* a2 g Pbly)

A V) Adlaall 4 i) Jads 5 ALSH Jads 5 938 (38 (66 a) SIS 8 J saa])
- AV il gl Adliall A o) Alaleall 38

i odxy ¢ Jeliill 8 Lo 5 sl 5 dleliiall of gall <l ja o) gl of "3 ALK dads oy 63lE -
"2\.3.31.:3

5 sy Aleliiall 3 gall (8 ALl 5 A gl clinill SN & ganall o 1 ;A Jags 6308 -

1Al 2 sall b Lege sene
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- (1) Jhs

O Jstae i o 50 gaall 3 5 Ham e AU uladll oy IS Je L
osladll 2S5 Ha e il ) 5 a3 eall 2 51

335 3 gall Auiliall Alnlaal
CUClz(aq) + 2NaOH(aq) — 2NaCl(aq) + CU(OH)z(S)
—: A0 oY) Alalall
Cu(aq) T2C1 (ag) +2Na’ (1 +20H (i) —> 2Na (47 2C1 (1 Cu(OH)ss)
s Aalrall 85k (e da jiiall <l oY1 Cadas
Cu™aq) +2CH ag) T2 (o) F20H (1) —— 28 (ot 2 oy "Cu(OH) s
_: Al A o) Aaladll

Cll+2(aq) +2 OH_(aq) > CU(OH)Q(S)

: (2) Jbs

O5Si NaBr g sall 2a 5 2 Jslas s AgNO; 4zadll Gl 55 J slaa Jelay
AgBr Axadll aa s 3 oS 3 a3 s NaNO; posed seall & i J slas

35 4 3 gall AilasSl) Alalaal
AgNO3(aq) =+ NaBr(aq) — AgBI'(S) + N&NO3 (aq)

- 3 Y Alalaall
Ag' (a9 TNO3(aq) +Na (4t Briagy ———AgBr+Na' (4 TNO;5 (og)
s daleall 8 ke (e da diall G YY) Cadas

+ - -
AL (0 TNOT (ag) T (g TBI (ug) AgBI(5 T (20 TDD 3 ag)
+ Ailell A i) Aaladl)

Agag) T Bl (ag) AgBry

e il o calia A 5dll YA aves 4 ) sl 8 il ()5S, 8
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o sl sall 2008 5 a8 Jslae ae HCL ) 1S 5 j0e]l Glana J slae Jalady - (3) JUe
LAY Aliled) A KOH LS

HCl(aq) + KOH(aq) — KCl(aq) + HzO(l)
—: A 6o Alaladl)
H it Cl (0t K (2 TOH (g ————K " (agt CI (st H20¢)
- Al 8 e (e da il )Y Cadas

+ + - z

H (g 52T gt Ko OH (o ————K g 2T (0™ Ha0y
- Al A oY) Alalaal)
+ -

H agt OH (49 H,O(,

: (4) Jba
ZHCI(aq) + NﬁzS(aq) — 2NaC(l (aq) + HzS(g)

—: A 6o Alaladl)

2H (g 2C1 (aq) 2Na" (4 +S g 2Na'(4q) + 2Cl () + HaS(g)
o Al 8k (e A diall <l )Y Cadas

+ =2
2H (gt 2 g T2 g TS8P0 ——— 2N + 281 + HaS g

+ ALl A i) Aaladl)

+ -2
2H (agyt S™ag) H,S(g)

:69—a (38

A1C13(aq) + 3NaOH(aq) 3NaCl(aq)+A1(OH)3(S)
- A oY) Alsladll (
Al (4 +3C ag) +3Na (4T 30H ) 3Na' (4 F3Cl )
= Aileall A oY) Aalall (<+AI(OH);
A1+3(aq) +3 OH-(aq) B — AI(OH)?)(S)
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el sl e lazll ool Jelazll g5
3aa saal g sala ji palic ) ).\Si }i Cala sl Jelas
=l ATBoAB
(=580 AB— A +B

&_IM\J+M\)M\J}SM )‘aﬂd)ﬂ;&—i—.b.&.\)m.\c 63\-"5’/‘&})4-"?\&)-9\-"3
Wl J8Y) paiell pa Ualds Jal Al A+BC—>AC+B

= ﬁ‘&dzﬂ e S Ja OAlite (S on | it ISy Jelas
L?_;i | M\ 9 4.31.\5).A " n
Leeaslay AB+CD —- AD +CB

ool JBA Gy 5 iy pladl) -2
L 355 ) sal) Ailial Alaladll 23
Na3PO4 (aq) + F€C13(aq) — F@PO4(S) + NaCl (aq)

- 3 V) Alalaall

-3 3 - -
3Na'(ag) P04 ag) TFe (g7t 3Clag) ———FePO4 3Na’ ot 3C1 g
D Aaleall 8 ke (e A fiall G gD Cadas

3 +3 “ ¢
3N (aq) PO (sg) +FE gy E3€T oy ——FePO4 (73N (1q1+ 3€T )
- Al 4 oY) Alaladl)

PO4_3(aq) +FC+3(aq) —_— FGPO4 (s)

QS o Jla (2 gl ) (= i) (o z s e ) (1-4

Jalxii (= G i (2 Se @) (1-5
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122 gl e Ualiin ST amy ) slil) (8 (i gllgdl ) <ol 3100 Lalis Aol coss - 6
psnald gall 3 gl Al Jslaall 8 alaa dag

-7
0¥ ¢ @

2AB

A+ 2B, AB,

w”_;ﬂ_)_)] _U_Lij} o

_r:-a'
CILL

il

A
4
52

Callium Ko

¥ b Fii] r
A, 'J”_r_.ri rol 1
un f_l m R kil |
‘. L]

it 1o

|I= [

93 el 5ol JgY) plaasS [Clane dana BaE ; Aaleal) ol



Jdl=ll 58,

ambjw\ﬁw\g\he@_ndﬁ@\ banl ey
—_— " CJA QS]} ¢Aaliddll cleliall 9 c-\‘j.‘\j\ 9 ¢zl «_Nl;.a

e el =i 4 . . . .
' h e — D Jallaall oda 8 caudall 5 el (e Baana pue CilaaS
Catean s iGield

ol o 83320 &S 9 dlioll 63lall &S e usill lubiso Jglxoall S5 Ay
Jol=all 9l
S e ) Caide Al Lba s 5SS e el (S

Jallaall 380 5 cannle Guob oo dillaall & cudall 5 Olaall 43S (e il 5[]
- g\_l.a.u\_\A Q\jd\ S (‘;J;:\m”j

A o) e

Ge waill axiiiy mlhae g o Jslaall 5 53
sl 3 ) AL

(b sl Adia 0 LS 58 ) o ) (S
a3ty Jplaall 51 il 208 ) el g
: e A0S (93 ylall

sl s -]

Gpanal S S &y gial) Bl 2

4¥ 54l -3

Y 5l -4
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| | - Vol

o Gudall o Alaall Balall Y ge dae G Al s
il 5 el 2K Y gl ane ) Jsladll

n

pom— a

= n +n
= a b

‘ = _}U )—A{S—” X nb
EL_.JSJI C:Y}l‘ 2dc J! t,u_-ul 9 g.:‘.l“ Q\J}o 2de M}A ﬂa + ﬂb

. . . . _a

=t g il g i el J sl SO X
A, Bossle g 0585 dslxs ' i i

Ng =B 5alll =¥ ade 9Ny = Azl c¥ga sus u..-.qg-l.i.” QY}# e N

Xg =B1 X, =Al :
B gj}uﬂﬁ‘ﬁ A JB'UJ*‘S'” u‘m?}dlj S:H Xb

e ns

XA= na+ns XB= na+ne h_.-"-i.f:.” L:.J\.b]j.ﬂ i.l.‘;' f?b
2,58 (w4 mol s sy Jslae 8 NaCl s slall Jsall 5l Ciial + Y
¢ el (e 6 Mol 5 p 322 pall

6 Mol = slal &Y s 220+ Gildaral) Jlai: Jal)
4 mol = p s sall 2 ) 5IS QY g0 22c
XHZO =6/6+4= 0.6 XNaCl =4/6+4= 04

: 73——a (58

2 mol = Wl &Y g 22+ Jal
2.5 mol = &by, i< 5 el (asa Y oo 22e

XH20=2/(2+25): 0.44 / XHC1:25 /( 2+25): 0.56
aliSJL dgindl duwidl @ LG
Cun ¢ Jplaal) AL ) ) RS s A sial) il
Ccudall g Q) S & gana J glaall ABS g gl

e\d;l.n\.\”\;l\ XYY ‘fdM\ Sy e M\eﬁ,j
- V) el ) 830
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Il ads ) ) )
100 % x — = (m %) S 2 szl Lol

J sl il

m of solute

m % =

o
m of solution < 100 %

el AL 4 A A1 = J slaall AL o Eua

AV L_\\.AJLLA

P oo JS aldan g (g ) al
Joladi 3/ il A/ i) AL
O Cua ml ¢ Jlaall pas bl as

1 L=1000 ml

) el 50 170 g (8 NaCl psseall 20 1S zla (30 30 g il -3 Jlia

¢ olall 4 gl AKIL 4 sial) doail)

17Og:;uAA\Z\LS c30g:g_s\l.d\2\l§s;dﬂ\

m of solution =170 +30= 200g = el A& + Ll AL = Jglaal) ALK
m %=30/ 200 x100%= 15%

: 75— (3

230 g = (bl sladl ) AN A 70 g = KNO; Sl ;. Jall

m of solution =230+70= 300g = slall A + Ll AL = J glaall A1
m %="T70/ 300 x100%= 23.33 %
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_e Aadlia) Al
Eﬁu\)&wdﬁuwb‘)w\;w\ﬂﬁw}\-l
?Sg@oﬁ\ﬂ\)ﬁd\mu\wh\s% YArN (I

L Al ale cslal e i 8 KMNO, 0 20 g ol -2
; ¢ 1.5 g/om® 48U il 1] il J glaall 40K 4 gl

? 18 g Al Sl 4l oy e A0S 30 9 9 538 58 3 sl

CAKIL 2 9% Sh 10 g 43S Jslae jumailde U NaCl ALS o -4

180 g & NaCl <20 g 4 (e gl Jslaall 4K 45 gaall Aol sl -5
¢ ;Ld\ )

4 Gl allaaa . sl A i .“\ d_g_qio.” daud| (WG

100 = J{JA&H; lJ

oy

V%= —= x 100

Ve | il v Ay gial) Aol

Jslaall ana

IFM'I&,JE“
ol aaa
J}h—ll poa

= daanall &y il Al
"v"i = il pa V] = wlall FEEN

4335 ml AL e J53bs ) e Jslaal anall AV & gl Aol e -; JUi
155 ml &l shiall sla) e duaS

35 ml = @ J gl g ) aas 2 da)
35+ 155= 190 ml = Js=dl aas
V% =35/190 x100% = 18.4 %
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76— 38

28 ml =CH;COCH; <3l (jsisl) ana s Jal)
150 ml = Jslsall ana

V% =28/150 x100% = 18.7 %

. 76——a S

b cuiall g Llial) Alal) 8 Gldal) Jolaall A o da guda cildal) AL m\_,a_um\ aaall
AL Al o '

ALl MM\‘}%M‘JQ\M\ Jstaall aaa o Laguda idall aaa A “_3 Aﬁ AP \ Al

- S _)y_q.oﬂ : l.QJI_)
AV LL\LAJXM

el Y ge 22e (il Bas g (mo]) J sl
(L)l elsy Jlaall aas

s) mol/ L i oY sall 38 5ill Luld 5aa
(M) J¥ sl

(M) mol/L a5 58S 5l g uill [ ] (s 8l aaiin
DSl el Lo g clas ol) ST s

s Y gl S yill Loayl anss

Jslaall e asly 81 8 Al 3aladl &Y g 220 e B jle oA —: A )Y gl

) liall oy .
_ moles of solute O s

3 Iltersofsoluhon Molarity (M) = —2

V(L)
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(r S 3 NaOH (2 15 g 4L s Jolaal (5 5¥ sall 585l al —; JU

€ Mraon =40 g/mol  oh lle 1500 ml 4ess Jslas e J saall el

1500 ml = Jslaall ana 15 g =NaOH 4« = Vel 5uS 5l : dal)

n=m/Mr &Ysall 2 O (e g geall 2S5 538 (1) DY 5a 230 Y 5l Caend
n=15/40=0.375 mol

1.5L =1500/1000 = 1000 e i 13 5l Jslaall ana

1, M=n/V =0.375/1.5 sl Je G

Molar =
oty (M) V(L) M=0.25M

S50 500 ml 4ess Jdaa juaail da 33U CO(NH,), Lsal) A4S asa) o2 JBa
£0.5M

0.5M = ¥l 3850 ¢ 500ml =dsladl aan ¢ 99 = QA A - Jal)
0.5L =500/1000 = 1000 (e auiiIa L Jladl aan
Mr comm=(Cx1DHOX1)+HN x2)+(Hx4 ) = 60 g/mol L sl dd gall ALY oo

| . M =n/V 05= n/0.5
Molanty (M)= —

le(L) n=0.25 mol

n=m/Mr Y sl 22e il e ALK Cusd
0.25=m/ 60 m =15g
L 78 —a (3anl
0.04 M = Vsl 38,0 ¢ 2L =Jsladllanac 98 = Al 4ES -]

0.04= n/2 n=0.08 mol

n=m/Mr : <Y sall 22 Gl e ATEN s

0.08=m / 180 m =144g¢
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1.11 g : <l Al 09 = Jslaall aaa 1L.1IM = 4 ¥ sl -2
n=m/Mr <Y sall 220 G5l e DY gall 220 s
n=1.11/111 n =0.0Imol
P ALY sall 58 (e paall s
1.11= 0.01/V V=0.009L

24.5 4L NaHCO; 4 50l a s saall Qi S e Jslan s -] — (ol
555 men) ¢ 300 Ml 4eas Jstas e Jpaall L) b cbeall 2l (e g
84 g/mol = NaHCO; Mr <2l dd sal) A1) s le NaHCO;

(e slall e daS (84.39 g 4L NaCl assall 2618 o Jslan juiaaiaio)
J Al sall A1 o Lale [ NaCl ] aeal € 250 ml 4asas Jslae e Jgeanl) Jal
. 58.5 g/mol = Mr NaCl

i Vool - Luols

gl ye LS QI Y ga dae A 4 - Y gl
rdall (e

(nz) KA Y g 2

. A gall
(m,) Kg w2l &35

m:

Gl @Y se 220l 30a 5 mol
kg & (sl cudall A

mol/kg : Y sadl S il b 3as
1 kg=1000 g
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g«ﬂgjjﬂs))d@\u'A&QAZmol L\Jba\ﬁm;ﬂeadj&uy}ow;\ - Jlia
¢ el 50 800 g

800+1000=0.8 kg 7 1000 e Aesill kg J g 0 dsmi -2 sl
0.8 kg=mc._1\'dd\‘u35 2mol =n V¥l aae  $ =z A sl lidaedll

m, g m=2/0.8=2.5mol/Kg

KOH 5052l 208 5300 350 5.6 g 4303 G 5585 Jslae AV 50 a) -7 Jlia
.« 200 g QJ

Mr gon=39x1)H(1x1)+(16 x1) =56 g/mol «5.6 g =<aed ¢ €€ =11yl
200 g H,0 = <y o
200 +1000=0.2kg < 1000 sle Fauill kg N g cn Jsn - Jadl

= Y sall 220 88 e Y gall 220 s

n=m/Mr |:> 5.6 /56 =0.1 mol

m, ...
IEs) m=0.1/02= 0.5mol/Kg

400 g H,0 = «wx & ¢ 84 g =ld « =40Vl
400 +1000= 0.4 kg <::| 1000 e dasili kg M g e dsai -1 dall
= Y gall 230 98 e Y gall 220 Criad
n=m/Mr |::> 8.4/42=0.2 mol
m=0.2/04= 0.5 mol/Kg
1 80 —a SH

Gudall (pe a5 al e LS D Calaall Y ge aae A o Ll Ca et S ALY sl (e
2y QY gall 2ae (5 68 (e cudall QY e 220 g QA Y g0 20 Clua aaatil o

A pns U5 gl Sl () 58 Gl o5 4 A gl LS o
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Standard solutions

guﬂfﬁ'i J olaall

A3 &3 ran il Jolondl b yany ¢ pnu b Jllonll e azmand! 3 ylall e

S e 9T O)pll £ LET 2 ol g ABSLAT1 Liadl yo oy W IAT 50,30 2 glall Jolonll

e 5055 0 3 il Il ! L oot Sl v 301 g o801 L)
bl Jolon | 5o y% alall 28 pall e aatad

1 mol e (sl Jslaall (e [L (5 st G 482y 58 il da sl Al Jillaal)
g._\\..J..d\ )

\

@
=1

3432 U S el Cagdds

- J

¢ Al Bauas Adlia) () s 4l cudall JiLil (e 3 deS Adlialy J glaall cansas Koy
S il Jay g 202 pdaeas L8 J gdaall Cadd Ladie 4

CAaxk Caling o B8 48 la s ¢ sl gl i S gl juasll oLl dila) o; JU

Oty S AN 5 Jslaall aaa < ey Gl OY g 22e

08371 ey Y gal) 2ae = Caddl) J8 Y gall 2ae
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- ol Cus

Caddll aay (5 ,¥ sall S50 -0 M addill 8 (¥ sall 58 5l -: M
Caddil) aay Joladdl aan 2 ) Caddil) Ji Jgladll aan 2 1

bl eldl e 150 ml A8baly jums (3 KOH Jslae S 55 ra) -2 JUa
0.4 M 53555 sV KOH Jslae i 50 ml

200=50+150=V, 50ml =V, 0.4 mol/L =M, €=M, -: Jall

50 x 0.4 =200 xM, < Sulb 5 Vi x My =V, x M,

M,=0.1M

¢=V, 50ml =V, 02M =M, 4M=M, -:dal

50 x 4=V, %02 ( QL 5 Vi x M =V, x M,

950 ml =1000-50 = ibadl cldl aas V, = 1000 ml

oyl daxl—

# 4.7#‘..
)+ WA,

s

| Bany Jslaall 35S yi s (S -]
AY gall g 43 )Y sall 54 sl Al 5 Jgall oSl 2 Leia ddlite (§ )k

u;.:‘).ﬂ\ JAA Q) y g g.l}_)\.aﬂ‘_ -2

5 mol = sl &Y ge d2c - Glblasall JMas: Jall 23

£l
W

3 mol = sl gl ) 53 Y g0 22e

XH20 =5/ (5+3) = 0.63 XKNO3 =3 /( 5+3) = 0.38
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(Al dag ) a5 S 5l G Gallite dad isie - or dad) 4

Jie (s AV Sl paiall i ety e 3l) 5 (gsaal) S il Jia <l jaiall Jasa (S -
.Lu'u'aj\) EJ\JAJ\ 2\4‘)&

3 80 (e Sl
~dall -6
40 ml = @2 HBr pa>
300 ml = Jslaall aas
V% =40/300 x100% =13.3 %
S dall o7
100 ml = Jslaall aas 5 g=K,S0, 4s $= ¥l S dal)
n=m/Mr <Ysall de 9l e o gl gl il S () DY e 30 Yl s
n=5/174 =0.03 mol
0.1L =100/1000 = 1000 e auii 13 5l Jslaall ana
M=n/V =0.03/0.1 & Je Gk
M=03M
- dall -8
¢ = Joladll ana 15 g = C¢H ,04 LS 0.5 M= so¥sal 3850 dall

aae sl8 e HSolall S (n) Y se 20 Yl s
1 n=m/Mr <Yl
\

Molarity ( M) = v ' \ n= 15/ 180 =0.083 mol
5ol

/ 0.5=0.08/V osdl Jde G
V=0.08/0.5=0.16 L /160 ml
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~dall -9

Mr g,= 87g/mol «30g =led ¢ =321V sl

300 g H,0 = wwie d
300 +1000= 0.3 kg <1 1000 e dassill kg N g s Jsai -2 Jal

= Y gall 22 ¢ e AY sall 220 Crad

:>a=m/Mr 30/ 87 =0.34 mol

m=0.34/0.3= 1.15 mol/Kg

¢ = c¥dlae ¢ 0.0048 M = L ¥ dall - 10

28ml = paall
n,

W= T 28+1000=0.028 kg +— 1000 e 2eeily L (i ml ¢3o d a3
1{(Eg)
M=n/V =t ADY sall 58 e Y gall 220 s
0.0048 =1/ 0.028 = 0.00013 mol

=V, ¢« S5ml =V, < 000lM =M, « 0.1M=M, -d= -11

5x0.1 =V, %0.001 :> Sl 5 Vx M =V, x M,
V5 =500 ml
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il lluse)|

Sl ll Al 8 3 5 45 5 3 gall Aalaall a3

Y ga 330 32 Ly e (a5 Ailaas

b aic BT 4, giall Al 2ot ¢ 483 LalS daat 8 ac by Lae 4a3Ul) g dlelatall o gall
L Jelé zilil (g gall 360 jall 5 S ja

Jelaild saaz=l! 5ol

Limiting Reactant

-1 apa sl Jha

LS Basl g o dadad Al (e (iadad JS S UAS Cuay iAo A gana dlac) ) 1)
Ja

¢ Al aae 2aay (oMl 5 € i3 paladi oS

A dakad (Y) + oz Ao (1) = BA>lgll 5 alasl)
A .

A dalad (YA)

Crall adad llgiiin Lald 3 julall) slacy A0 (pe Giadad ) 2UAS sl e Andad S
daaS Gaoa Al 3alad) cpall adad S Galodl JEall A 5all (e adall b 3 g Leraes
(Azailal) ) 3l 3 salell 3udd) adad (Jiad ¢ (aaaal) salall ) alill
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50 3 S e s Cua Je i) 8 LIS ellging ) 3 3ol oo -: dailal) salal
dailal) sl Il g Jelaill saasall 3ol Q) aast &l gk
aA +bB >C

lealas e (Jsadl 8 olana ) Aleliie 3ale JS Y 9o 220 and) ook

(B) <i¥seae (A) Y 500

(b) B delxa @) A delas

Jelaill saascall salall s J8YI Al peils ok

2 g 3 gal) Aalaall pe Aleliiall o) gall 4 gall dacill dan ko

- (1) b

Aslaal) o L saY) e it N sl Dl s Hy cunsonedl Jle delis,
Nag) + 3Hag) >2NHj)

LAY ALY e < Hy 00 9 mol a= N (s« 2mol Lala 13

Ammonia NH, ¢ Jelatll saaaall salall L -

) A ¢ datlill L g1 5le Y ga 222 e 2D
y g
: ‘ | e N ¢ Aailall salall Y ge 22 -3
W
, H - dall
s o Hy ¥ 50 5 N Gl o 25345 5 sall Alaladll (40

2mol 2 N, @Yo

I N, debae

3mol _ 9 H; @Y a2

saasall salall g (53 Ny e s_sill J8Y) denssll il 3 H, Jalas
H, & dailall sald) 5 LIS el i) Jelil
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dleliidl Hy, ¥ se o — 335 gall Hy @Y e 220 = Al H, @V 50 02e
9-3 = 6 mol

1 N, OV seaae o ani A ) sall aladl (e

2 B NH; @Y 22

1 mol = 43l NH; &Y se 20 Caiai = dleliial N &Y ge 220 o (4

-1 (2) b

-1 AV Al 8 LS clall i <O, SV e e Hy sl Sl deliy
2Hyg) T Ong) > 2H20)

P AV ALY e ol ¢ Hy 0o 10 mol g O; (= 7 mol Lals 13)
¢ Jelaill 3oaaall saladl e -]
¢ aailll clal Y g 22e Lo -2

¢ el saladl Y e 22e L -3

= H; &Yoo

H; Jalas
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il salall 5 LIS el ) Jelall saxaal) saladl sa ¢33 Hy G s el JBY) dandll s

deliidl Oy @Y e a2 — a5 gall Oy OY 220 = Al O, WY 50 22
7-5 =2 mol

H, @¥seae o aaidig)sall daladl (g

1
1 =

H>0 <V 50 22
10 mol =43l H,O &Y ge 2ae = Aelitdl H, @Y ge 220 )
A Jhgaadl 8 Cudac 13) 1 4 A
n(n?ol y— BB A aladiuly Y ge 2o I SN J i -]
M(g,fmol) (2 othaa ) deliia sala JS &Y g0 220 4l D
(Lelebre e Jl3l
Jelall saaaall salall s JEYI dandll s -3
5 ) gall Adalaall (e ddeldtal) 2 gall 4 gl ) 2as3 -4

AilaasSl) Aalrall (385 ¢ Lol W) yin) a5 g g0 GV Sl (3 sy -1 (3) Jbie
P AEY) A ) sall

C3Hygg) + 305) 7 2C0x) + 2H2Oy

il 0, S e 0074 g I CoH,y GV e e 18.7 g il 1)
palall

(C,H, =28, 0,=32 g/mol) : LUlS 4 sall JiSI (L Lale Jeléill saaaal
Y sall dae G gilE e Y ge dlae SN J g o: Jall
N (come) =m/ Mr —y 18.7/28= 0.67 mol

n (02) =m/Mr -/ 74/32= 0.23 mol

Ol G CoHy ¥ se 5Oy Y ge (o Apaaill 2ai 43 g 5 sal) Alalaall (16
0.08mol = 023 = O,V ﬂ0.67mol 0.67 C,H, <V se

W iiadl b 3 O, delas 1 CoHy Jaase
CoHy oY) o Aailal) salall 5 LelS ellgindin Al Jelaill 3aaaall 33kl 4 31 O, OSSO
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deliidl CoHy @V 50 220 — 8092 sl CoHy @V 50 220 = Aildll CoHy @V s 22e
=1-0.67=0.33 mol

2.01 mol = 3x (0.67)kaiill CoH, <Y se 230 = dleliiall Oy ¥ e 220 ¢

Jelaill saasall salall (uausSY) 2ay 131 a5k Lee J8 i gl 5 Jelaill o glladll J 50 2.01 mol

WY CpansY) Jle 50 100 g ) Py oanY) ) siudll (e 50 g il -: (3) JU
o Al 33 P40 Y]

Pys) T 505 = P4Oiogs)
: (Py=124,0,=32,P,0,0=284) g/mol 83 52 & sall JiU o Caale 13
Lailal) alal) AL e -
dcailal) salal) A4S i -
84.6 g 4l (il 353 yall o Lale Jeliill (5 giall 3 53 5al anal -z
Y gall 20 (68 e Y g dlaed ) JSU J g -z Ja)

N (ps) =m/ Mr ), 50/124 = 0.40 mol

0 (o2) =m/Mr s, 100/32=3.13 mol

A5 ) gall dalaall (e e ldtal) 2 gall 4y gial) Aunall dass

5 mol O,

1 mol P4

0.62mol = 3.13 = O;<Y¥we §0.40mol 0.40 Py &Y s 22

5 02 d‘l““‘ 1 P4 dﬁl&ﬂ

sl 5 LS el ) Jelall saaaall salall g8 3 Py () sl J8Y) dasadl) el
O, S & Lzl

s ob a3 A g sall Ailadll (e ¢ PO dnilill salal) ABS Cuens

0.40 mol = P4010 “—’y}“ Qe é\ﬂ\_\ 3 P4010 e Imol C:‘-’:.‘ P4 e Imol

Do) a3 Y sl dae (55l e
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n=m/Mr Vi m= nx Mr L/ 0.40x284=113.6 g
Jelaill e U saladl Y s 22e Y sl canat + Al saldd) A il —
2 mol =5x (0.40)43Lll Py &Y 50 232 = dleldidl Oy &Y 50 220
DO a8 Y gall dae (6l
5/ m=nx Mr -/2><32= 64 g
Alelindl Oy &Y se 20 — 53 5a sall O Y 50 220 = Auaildll Oy Y go 22
= 100-64=36 g O,
84.6 g 4 A=l 250 yall ol Lade Jelaill (Aaliy)) s siall 250 jall cosal 2
Y=Ay Xx100%

Py

)l 5 95 Al
oh)  100x

PERCENTAGE “IELD

) Y
o :H:f--r_a:‘l TEE % S st &gl 295 Al dd
FoG "
AR Y=Ay x100% =
ANAE :

Y =84.6/113.6x100% = 74.5 %

<500 ml ' Ni S8 50 g 48l e Jelaill 3adaal) alall C:ui..n\ -1 (3) J4a

b e 58 LS ¢ 0.01M o355 HCI iaea sl
- adaladll

Ni(s) + 2HC1(aq) — NiClz(aq) + Hz(g)
P ALY sall 58 e OV sall dae anas o A
M=n/V
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n=0.5x 0.01 = 0.005 mol

o Cua Y sall 2ae 68 e S Y e d2e
n=m/ Mr Va 50/58.7 =0.85 mol
s o) aa e lEid) o) gall Y ga Al 2085 4 g ) gall Aaladl) (e

O ) Ni JSall @Y g ae Caza = HCI iaeall @Y sa 220
1 mol Ni —— 2mol HCI
0.85N1 —— ?? HCI
=2x0.85=1.7mol = HCl <Y s 22c il

1A J 50 0.005 38 siall &Y gall 22e 5 1.7 = Jelaill 4, glhadll jmeadl Y g0 22e
Jelaill saasall 3alal) sa (aeal)

dadll & 535 Jslaa (30 100 ml A8l) 2ie A3l AgC] ALS aual -: (5) Jl
0.05 M 23S 55 o 23 saall 3y 5 IS Jglaa (30 100 ml A 0.1M 2 1S 55 AgNO;
A0Sl daladll (38 5 NaNO3 Jslae 5 AgCl Aadll 3y )5S (el #L8Y
DAY A g ) sall
AgNO3 (aq) + NaCl (aq) ~ AgCl (s) + NaNO3(aq)
- Ale aia Bale JST A )Y gall ) 58 e Y gall D2e s o A
Magnos) = n/V n=0.1x0.1=0.01 mol
Macyy = 0/ n=0.05%x0.1=0.005 mol
o) 2 A5 g ) sal) Aaladd) (e A gl Al 2aal
Y ge e = Jelatll 4 30U dasll &l y3 Y ge 22
mol 0.01 = a3 seall 2 ) IS
JAsidl 50.01 delall 4 5laddl NaCl &Y s a2
5 Jelaill saasall 33l s NaCl 'Y 0.005
Cdcailal) saldll PAgNO;
e = AgCl @Y ge 220 ) 2345 5 ) gall Aabaall (e
0.005 = NaCl &Y s
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n=m/Mr — m=0.005x143.5=10.72 g : O} 23 &Y sall 230 ) 58 (e

N

Atom Economy { Bydl sL_yaidl

N

Mr OF DESIRED PRODUCT
Mr OF TOTAL PRODUCT

/ AIOM ECONOMY = x 100

IS5 Lgmsan Aleliiall el HA) alasind ) s Gun el Je il 30l e
gt sall gl sl (s Jels
- Jlia

CHJ(@) + BOXE) -> 2H,0(g) + CO,(g)

16.0 2 X 320 2 X 18.0
= 54.0 = 35.0

Total mass of Total mass of
reactant atoms desired product atoms
= 16.0 + 64.0 = 36.C
= 0.0

'

Atom economy = ggg X 100

= 45 0%

: 93 ,,i

6Na(s) + F€203(S) — 3N320(S) + 2Fe
Y gall 2ae (918 e Y ga dlae ] Y s

N (Na)y =m/ Mr /40/23 =1.74 mol
N (Fe203) —IM / Mr / 40/160= 0.25 mol
1 mol Fe,04 6mol Na ;45 sall dalaall (30 43 gll dpiil) daas

0.25 mol Fe,O; 2?2 mol Na
= Jelall ele 5 A 3 9a 5all 1.5 mol = Jelill 4, dladll Ng &Y g

113 i sl J oY) slasS [Ciline daa 3ot ; dalaall aul



cdelall o salall o FeyOs0s88 @l 5 Aaild 3o a5 1.74mol

1 mol Fe,Os 2mol Fe -
0.25 mol Fe,O; 2?7 mol Fe
= Y gall 220 (98 (e AIS N Jisadlls 5 0.5 mol = Fe &Y se 220
n=m/Mr ——— m=0.5x56=28 ¢
; Auailal) Balal) 1S -
;Y gall 20 (58 e 5 0.24 mol =1.74 1.5 =Na e =3l &Y e
n=m/Mr ——m=0.24x23=55 ¢
s dall s A1 48

(e S @Y gall sae Jai &8 1.5 mol = Jdelall da O o g0 pall Y g 22
s Y gall e 518

n=m/Mr —  m=1.5%x23=345¢g

40-345 =55g¢g - dailal) ALY oo
obaasl) Je i) 3ol pilia : 5,300 Sla] 22

9‘,,2:5;“ 9%‘ f_;.:L:.a
Lad) 2
iad 5,0 o

daluad) 31 gal)

Q‘i!. !1 |
seliS -/\A o 48) s

a3l / s \ - A“;S ) \ 33gal)

) pallY
4l 3 ga = 48 ya

saasli il Adlud)

v H.uaﬂ‘ \ d.._ﬁﬁ
JHasll L Jal gl landial)
o« seludl 2
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oyl dal s

= Je il soasall salall dpaal e -1

Cua Jelal) (o dailal) salal) 4peS 5 Aailill salall dpeS Clual 4lhaS Gllus &)
Laass il el e Calias iy ) gall J5S Jalas 4ilua SI CBle il oany 8 0
LA g ) sall Aslaall

u.u)ﬂ\ djﬁé&d‘)}dg‘)\;ﬁj\ -2
- Jelall soaaall saladl — 723
2CH4(g) + Sg(s) — 2CSz(1) + 4HZS(g)
Y sall dae ) gilE e Y e dlae ) SN J gas

n (s8) =m / Mr / 35.8/256 =10.14 mol

Nl (cH4) =m / Mr

Va 84.2/16=5.26 mol

2 mol CH, 1mol Sg L 405 gall dalaall (e 4] sall Al 20s
5.26 mol CH;———?? mol Sg

e 8 (25014 Jelilll gle 5 b ogasal 5 2.63 mol = Jeléill 4o DU Sg Y a
docailal) 3ald) a il ()5S s Jeléll saaaall 3alall S 1A (Ul

- duzailall salal) 4K das e
I molSgy —2molCH,4
0.14 molSy —— ?molCH,4
0.28x16=4.48 g =< 0.28 mol = Jelaill da 350 CHy &Y g0 2ac
84.2-448 = 7972 ¢ = CHy 0o =4l Al
1 molSy — 2mol CS, : CS, 4l salal) 415 saas

0.14 molSy — 5 ??mol CS,
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= OV sall 220 (4518 (10 G5 0.28 mol = CSp @Y 30 220 (5
028 x76=21.28¢g
Y=Ay x100% =
Py
Y =12/21.28x100% = 56.4 %
CaCys) + 2H,0() — CHy) + Ca(OH)ynqy -4
I mol CaC, ——+ 2mol H,O
6 mol CaC, ?7? mol H,O

Jal g.&yj6m01 Jelail) ;\.cjc.;)éju\j 12 mol = Jelallda 3P cladl Y e 22e
CaC, pspdSll oy S g delaill anaall salall ga H,O elall oS UL g 2 50 Las
Jeldtl) e dailall salal)

Z0s) + 2HNO3aq) — Zn(NO3)a(ag) + Hag) -
Y sall dae () gilE e Y ge alae] ) U J gas
n(zm) =m/ Mr Va 40/65.39 =0.61 mol

M(HNO3) =n/V / n=0.02x0.15=0.03 mol
1 mol Zn 2mol HNO; 4y sall dalaall (e A gall Al a0as

0.61 mol Zn ——— ?? mol HNO;

0.03 Jelaill ele 5 429 gall 5 1,22 mol = Jelaill 4 U HNO;3 &Y ga 22
3l 58 Zn (e il 5 Jelaill 3aaaal) 33kl s8 HNO; el (oS0 AUl
dailall

2HI(aq) + 2KOH(aq) 2H20(1) + 2KI(aq) o dﬁj\ -6
- e lata 3ale JSV A )Y gall (68 e Y gal) 220 s
M = n/V n= 0.04x0.250=0.01 mol
M ko = n/V’ n= 0.02x0.250=0.005 mol
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o i A g ) sal) Aalaall (e A gall danll daal

ele sl 835 0l 50.01 mol = JWL s KOH &Y 50 332 = HI &Y 0 22
Jelaill 3aaaall salell s8 KOH ¢S J4b 50.005 mol

u.u)ﬂ\ d%&d)jdg)w\_l
4Na(s) + Oz(g) - 2N820(S) -2

4 mol Na —i
= a2 yuall Al gl Al

1 mol O,
Y el 2o 58 e Y ge dlae ] ) JES J s

N (Nay =m/ Mr -/ 200/23 = 8.70 mol

n o2y =m/Mr ﬂ/ 200/32 = 6.25 mol
4 mol Na 1 mol O, ¢ 40 ) gall Adalaall (e A0 gal) Aol dass

8.70 mol Na ?? mol O,

5816.25 Jelall ele 5 8 agasally 2,18 mol = Jelill da U O, @Y 50 220
3l 5a Na p 3 puall 5 il 33ldl) 8 O, cpaasY (G sS Sy a3 (e
Jelaill 3oaaall

4 mol Na  ——— 2 mol Na,O : NayO galall Al -~
8.70 mol Na ?? mol Na,O
= ALY (oS8 Y sall 220 5538 (a5 4.35 mol = Na,O &Y s«
4.35 x62=269.7 g
6.25-2.18 = 4.07 mol = 4ailallsalall &Y ga -a
130.24 g = (aildl) 418
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 olazall ALK (e Lga phai o5 ABS ) Jelaill 4 53U Y gall J s
2.18%x32=69.76 g > 200 - 69.76=130.24 g
-3

3C11C12(aq) + 2K3PO4(aq) 6KC1(aq) + Cu3(PO4)2(S)

3CU+2(aq) + 6C1_(aq) + 6K+(aq) +2PO4_3(aq) —>6K+(aq)‘|’ 6C1_(aq) + CU3(PO4)2(S) -

+2 -3 4
3CU "(aq) T OCT () T O (aq) T2PO4 " (29— ﬂ"/(aqfr ag) T Cuz(POs)as)-C

-4
100 ml = Jslaall aaa 3.5 g=NaOH 4 $= o¥sall 38 ; dall
n=m/Mr &Yl de G0 e a gl gl Gl S () QY ge 220 Y ol
n=3.5/40=0.0875 mol
0.1L =100/1000 =1000 le ausildl AL Jdasl) aas
M=n/V =0.0875/0.1 sl Je G
Molarity (M) = —2
V (L) M=0.875mol /L
sl
0.15M = @ ¥sal 53S0l ¢ [50ml=dslaall aan ¢ 99 = jaaal) AL -5
0.15L =150/1000 =1000 le ausildl AL Jdadl) aas
0.15= n/0.15 n= 0.023 mol

Uaead A o) ALY i Cuan=m / Mr - DY sall 2ae () 618 e ABSY Cuin
Mr=(1x1)+(35.5x1)=36.5g/mol <l s el

0.023=m/ 36.5 m =0.82¢g
C 2300 =d 9= IVl 38 -6
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62 g/ mol : cpfiyy) JsSiad 4yl gal) ALK
n=m/Mr Vsl o 558 e i) S5 () DY 50 220 Y gl s
n= 300/ 62 = 4.84 mol

0.450 Kg =450/ 1000 =1000 lo audi 13 o) je oLl cudall A1
DAY sall 58 o (Guka

my g, m=4.84/0.450= 10.76 mol/ Kg
O 558 Y gall 2ne A1 sall (55318 e Y o) i 82 (e jaill il glad Jis Jall 7
) ALK a5 Y gall dae 518 e o8 n = mxm = 0.25%0.5 = 0.125 mol
58 g/) KFJads ol alisll & o jually Gl sl o) jaal) alasinly Leoiia
7.25 g =(mol

Jali- 8

=V, S0ml =V, 0.001 mol/L =M, 0.01 mol/L =M,
50 x0.01 = V, x0.001 Sk 5 Vix My =V, x M,
V, =500 ml

4NHj(g) + 502 — 6HyO(g) + 4Ny,
IS 5 g 5 gal) Alsbaall (e 3l gl Ransil) Canen

4 mol NH; 5 mol O,
6 mol NH; 7?7 mol O,
e 8125 mol Jelill sle 5 A asasally 7.5 mol = deléllda ;3 O, &Y 5
320aall 3alall NH;3 Wi sa¥) (5S35 g dailal) 3alall 58 Oy cpansSY ()5S0 13 o gllaall
Jelaill
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PO Cua A ) gall Aaladll (10 6 Mol = NO &Y 50 220

NO @Y e 22 = NH; L sV QY g0 22e

MnOy) + 4HBr(,q) — MnBry(,q) + Brygy + 2H,Oy -10
- ddelatall o) gall Y gall 2ae Coind

> 0.4/87=0.0045 : MnO, &Y 50 22c

: HBr &Y 50 22c

Mgy = n/V n=0.02x0.050=0.001 mol

IS & 5 pall Aokl (ol all Al s
1 mol MnO, — 4 mol HBr
0.0045 mol MnO, — ?? mol HBr

Jelal) ;\.c) Lné .J);}d\ 50.018 mol = Jelall ZAJM\ HBr QY}A e
0.001mol

salall 98 s MINO, Jeliill saasall 3alall s HBr (aeadl 22y 1A Jelaill ?JL‘ Lo 8
VA

¢ LIS Al 3alall ALS il
1 mol MnO, —— 4 mol HBr
7?7 mol MnO, ——— 0.001mol HBr
0.00025 mol = MnO, &Y g 22
0.005- 0.00025=0.00475 = o=ddll &Y g
=0.00475x87= 0413 g = =ullals
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2C11(S) + S(S) — CUzS(S) -11
Y el 2ae (58 e Y ge dlae ] N SN J sas

N (cuy =m/ Mr 80/63.5 =1.26 mol

—/
n sy =m/ Mr > 25/32 =0.78 mol
lmolS — + 2mol Cu P A gall Aalrall (e 4] sall dpail) 2

0.78 molS —— ?? mol Cu

e Jil 1,26 Jeliill sle 5 dasasalls 1.56 mol = Jeldill 4o 32U Cu Y sa 220
3l sa S Sl 5 Jelall soasall 3aldl s Cu pspdgall G oS AL o 33U

-

il

2mol Cu —— 1 mol Cu,S : Cu,S zalll S _
1.26 mol Cu —— ?? mol Cu,S

0.63 mol = Cu,S zlll &Y s

0.63x159=100.17 g =zlllalis

-C

Ll 55 Y=Av X 100% =
100 x—= <M N TPPTY (I y 0
X P & g 590 Al A

Py

Y =14.8/100.17x100% = 14.78 %
N&2C03(aq) + C&Clz(aq) — C&CO3(S) + 2NaC1(aq) -12
Y sl dae 5 glE e Y e e ) SN gas

N (Na2c03) —IM / Mr / 25/106 = 0.24 mol

Nl (cac12) =m / Mr / 20/111 =0.18 mol
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1 mol Na,CO; —— 1 mol CaCl, 45 sall Alalrall e 4 gall Al 2aas
0.24 mol Na,CO; — ?? mol CaCl,

Jil 0.18 Jelilll sle 5 A asasalls 0.24 mol = Jeléill 4a 32U CaCly &Y se 220

Gl g S g Jelaill anaall 3alall 8 o sunallSI) & ) 6IS 56 ULy & 53U (e

Alall L) ga o 23 gl

0.18 mol = CaCO; &Y e 222 = CaCl, &Y s 22e : CaCO; bl S

0.18 x100=18g  : <Y sall 2ac (518 (e &) 4TS

- Asill s cd) -13

el yad ol U ramy a5 g gl LginaS (Y Y, eliandl ¢l S saaal) saldll
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Culy(aq) + 2KOH 4 Cu(OH);s)+2Kl1 g

NHsNO;) A | N2O + HaOg,

126 (2T sl Jg¥) slasS [Ciline dana Bal$ ; dalaall aul



2MgtOxg)
FG(S) + Pb(NO3)2(aq)
2HgO(S) A

ZnCO3 (aq) + CUClz(aq)

wq\&k;;}\idjﬂ\;dmu”

Al el lail) o) s —r Gl () sie

-1 Al e il ) AsY) cole il b

2NaCl(S)
MgO(S) )+heat
Fe(NO3)zaq) + Py

2Hg) +Oxy)

n
»

ZnC12 (aq) + CUCO3 (aq)

H20(1)+Mg0(s)

(NH4)2CI'207(S)

> Mg(OH)z(aq)

Cry055) + Ny T 4H20(

/n (s) + NiSO4(aq)

(LS s

n
»

2H20(1)

HNO; (aq) + LiOH(aq)

ZnSO4(aq) + Ni(s)

2Hj(g) + Oy

»

>

127 (2T sl Jg¥) slasS [Ciline dana 3ot ; dalaall aul



wd\ﬁig;ﬁ\jdjﬁ\;d&qu

Al cole i) ¢ ol —; Ll ol sie

du\‘;us@émesdm;‘g\dsm@sm

SN Jelal)

BaCly(,qtNa,SOy4 2NaCl,q)tBaSOy
Fe) tPb(NO;3)2q) = Fe(NO3)y(aq) tPby)
ZnCO; (9 TCUClyuq—>ZnCl, (4,7 tCuCOss
Zn ) + NiSOy(ag ZnSOy(q) + Nig)

Ca(s) +2HCl(yq) ———>CaClyuqytHyy
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