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| Kag + € — K | 293
‘ Ba?*(ag) + 2 & — Bag) ‘ -2.90
‘ Na*(ag) + € — Nagy) ‘ -2.71
‘ Mg @q) + 2 & — Mg ‘ -2.37
‘ Al + 3 e — Al ‘ -1.66
| 2 Hy0 + 2 & — Hag) + 2 OH ) | -0.83
| Zn?eg +2 €& — Zng | 076
‘ Cr¥* (g + 3 & — Crg) ‘ -0.74
| Fe* g + 2 & — Feg) | -0.44
| Cd* g+ 2 & — Cdeg | -0.40
| PbSOu( + 2 & — Pbes + SO g | 031
‘ Co% @y + 26 — Cog) ‘ -0.28
| Ni2*(q) + 2 & — Nigy | 025
| Pb2* (g + 2 & — Pbyy | -0.13
‘ 2H @) + 26 — Hag ‘ 0.00
‘ Cu?*(aq) + € — CU*@g) ‘ +0.13
| AGCle + & — Age + Clag | +022
| CU2'ay + 2 & — Clg | +034
| Oug + 2 Ha + 4 & — 4 OHg) | +0.40
| g +2 € — 2 I | +053
| MnOx g + 2 H2O + 3 & — MnOzg + 4 OH-ag) | +059
‘ O2(g) + 2 H*@q) + 2 & — H202(aq) ‘ +0.68
| Fe¥ep + & — Fe¥'e) | +0.77
‘ Ag¥eg + €& — Adp) ‘ +0.80
‘ Hy2% ag) + 2 & — 2 Hgg) ‘ +0.85
| Bragy + 2 & — 2 Bl | +107
| Oug) + 4 Hag + 4 & — 2 H:0 | +1.23
| MOz + 4 Hag) + 2 & — Mn2*eg + 2 Hz0 | +123
| Clag +2€ — 2 Clag | +136
| MO ey + 8 H'agy + 5 & — Mn®(ag) + 4 H0 | 4151
| PbOzg + 4 H') + SOy + 2 — PbSOu9 +2H0 | +L1.70
‘ ‘ +2.87

Fag+t2€ — 2F @y

gedl 5» Li
szl Jalyall

C

:
{
b

3
;

wannl g F-

Wizl Jolgall




B9l (f aid 39 « dibmiS JR) el (20

BamiSiod! o9l § ALkl o gl iyt St

O 0| Juo | gurad|

il | o fgead

el sl e ads @1 g lg5¥1 (A
JIis Acdes L &g JIASY 59 Audas 3

e s e a3 @1 g 19381 2
BouST Aloe L &iumes alulud!

e ads 31 15381 el A Bl Jalgall 5431
Ayl Jiwed

el s a1 g 1381 s p Al Jalsall g3

a5l Jalsall SOl 55ttt F

sell Jalgall SO (Li) pgelelll junic saay

BuwSsll Jolsal wiia@] (Li*) aguclll 051 piny

ainl) Jalga! i@ (F 7 ) wyslall uil iny

;] i 3] 0 et (ks 1 [ 1y ol il Yoo %

( iligssll LabLiii g Lalljisl amn (g Atwbe Adlloll) wllkdd] b ol dikl b9 dubf

pyraligdl K
==
N oMs
~[me ]
peed€ll Ca
== ) v
AMl Mg
== oo &
|
ped¥ Al &
==
Jwa)ill In
==
Lozl Fe =<
- ol
padll Sn
o)l P
==
\ J.‘i.ml
O e gedl Ho
sl Cu v
depl Hg
Y
wasll Ag
«adl Au V

Yy

Jgas °

alljisl aaq gAll ©

LiLgsall aAbLui

A& alljial aaa gall jlall g

Aili4yg Jullag o ( azphy) alag Jag o gibiay lillg



r [ RPN SO <[ TOMOR | ™ D JPRT | BUPL }

r[ Jhmid) 3 o1 el 05l J:ud:u}

[ LS ya Jellma o 5y1as 5 ]

Q Lt AST 0355 Jally 5 2lmsyIl Al § olonill 35 iy cmylill © Sl
. &

P alSpe dilloma oo (Ol ) dlme om0 gt s
Zn(s) + @804(@) - ZnSO4(aq) + @(3)

(ilossll LabLiii g Lalljial ama (y Agybrddilioll) | Wl pf il ik b dub

‘ A Jgsy '}

allfisl amd gl ©

pwsSi
' AbLisi »
N alljial g ©

Jal alljisl aa7 gall jlallll g

Ailibyg Jallag g ( axphy) alag Jay Ol gabiay Lillg

Y¢



LSy Jullme o 835k 5 41

ol ) 8 o1 M gl Yoo Sy ﬂ

RPPUTYO L PTOM DA I PO BERPRTIRY LY

lagy +2e — 2@y +0.53

MnO4 ag) + 2 H20 + 3 e — MnOzs) + 4 OH (ag) +0.59

O2(g) + 2 H*@q) + 2 & — H202(aq) +0.68

Fe¥*(aq) + € — Fe?*(aq) +0.77

Ag @) + € — Ady +0.80

Hg2*"aq) + 2 & — 2 Hyg) +0.85

Brogy +2e — 2 Brag) +1.07

Oz() + 4 H*a) + 4 € — 2H20 +1.23

MnOgs) + 4 H¥(ag) + 2 € — Mn?*(aq) + 2 H20 +1.23

ssdl o Clyg +2 e — 2 Clg) +1.36

MnOxs (ag) + 8 H¥(aq) + 5 & — Mn?*(ag) + 4 H20 +1.51
8uuSsll algadl PbOy+ 4 H(ag) + SO4% (aq) + 2 & — PbSOs) + 2 H20 +1.70 ol ga B
Fog)+2e — Fg) +2.87 AL Jalgal

‘2 A
Fagg + HClgg = HFe +  Clyg

Q i ¥ Leits « LeleSn Jello § iz sIdl Silissl puar dma s o plaia s51all ¢SS
0 L 4T Jme Joms o 354

: Aula Jgce aie agilall g agiill 3377 6 Apulyéll LA agad ey Aggal

aguilSd) aguisll wahiill
Jizs| bS]l Algsll
ASY Ja¥ alljisl @

SSLasd Bwliall Al al) JIFBY 3g b &8y Jolas Eigu AL 3uidl] Koy ©

b Jeladl aea ol Giyb (08 dae (e s SLEDS JSCao JIFSY 19 Buws¥! LS
v R
MQLEJSM il Jeladl of Jde eld Js ¢ ddgd Jelanll oo doyd el 13) 7

v ; A L.
el LA S8 @i F Jeladd) o e el Jo ¢ bt Jeladdl o dagd ool 131

Yo



S Y (] (U EY, (R Y WP Sy N VP PPy R | AP Sy \ BT

Mg + 2¢ 5 Mg
2H* + 2¢ S H2

Cu? + 2¢ S Cu

- Ol Qi nigg AriligiSgiasll AlLul.all (g cja clglgi <5
.................... : g tbﬁﬂ 5 (e BuuSHLl Jalgaltl 5o81 ()
.................... : 98 Lo Wyl Jolgall s481 (¥

.................... o Lo 095 Al i Bagd ST (¥

 (Oaugdll g Calgally JIFia 1l amn ) - g Aullill glgiill (u g 2uusgg Jole godl

S+ 2 — $*(048-) O

Bi*+3e - Bi (02+) O

Cd*+ 2 - Cd (04-) O

Bn+2 - 2Br(1.09+) O

: g ( Jawgdll (g Avwlidll JIjis Ll agan ) Aulill glgiill (g Aljiagll Jglgell Juadi

(-2.71V)Na* O

(+12V) p+ O

(+034V)cu O

(-2.38v) Mg+ O

g Allill Caljlall g Oo AxilgaSll Calleldill elifi Ciligfisl] ada e djad pél al gall jlall <

(s, \¥1e)Pb O
(s V,ave- ) Rb O

(s, YA-) CoO

(s re+)cu O

+0.34 <+ 0.8V &« Zn* | Pb* , Cu** |, Ag" gg 4l Aubill JIjislll agaa i Cigle [3]

: jlé ga Jglagll |4 agaggll jlall Calja (g Afyhy iy il jlall gla - cagijill e - 0.76 ¢« - 0.126 V «

Pb(NO3) 2 Jglxa § 6yei wic dadll O

ZnS04 Jslra § 83t wic pabiaytt O

Y1

ZnSOq4 Jj.l:u ‘3 byl s ol O

CuCh Jsbas §spei wis pabiaytt O

0



YV

Cutigill L o JSyill - paagalSll . pgysll o JAI Arailyéll Apbdll JIjia Ll agaa Cuilé 13] <

- ga . Lyildli Ciaag Aglill Gillelgill aai glé < -0.23 ¢« -0.4 ¢« -0.74V

Ni + Cr* - Ni¢t + Cr C]
cd + Cr* o cat + cr )
Cr + Cd* - cet + cd U

Ni + Cd* o N2t + cd
.aallgl yllag 6 Z poisll Caligyil Jag Jai X pisll (i3 (f 2ag (yasg el g <
tlae Angun ALl Cilgla )l 407 JgSis
X yaall oy Jzm - O Z yaiall J1551 ez 00 el X patall Jisist age O
Z ymiadl cligel wusis O 2ileasS S Al § Z paiall gy X paiadl O

L« paiglill« Gulaill - ayaall - JAyill (g J4I Apalgéll Aghéll JIjiall agaa i Cigle [3] <

colg il Jle - 1.67 < +0.34 ¢« -04 « -0.23

+ oelomtll g ¥ st Jte Sl O + g S ¥ 5t ¥l Sy bt O
 elidl S Y 5 gied] S ageik¥ O il Sy n5eid ¥ sy agamtt O

«mallgi Jylag 6 Z pnisll Ciligsil Jag Jai X pnis]ltillj'aaia;;(j,pudclii?d X

Jacly Ao Al bl guga (jg4lia

X ppatall oy sz O 7 yiall JIs) e oo el X ppaiall Jizisl age O
Z paiall obigssi wusis O HileasS S 2adadl 3 Z jpmiall sy X paiadt O



tuivledss Pb + 2Agt > Pb* 4+ 2Ag Ml deldill gg <
2Ladll e e3l wwSse Jale polioydl O a3 Aluudl § 2mall by poliayl O

2Ladll e go3l Jftes ke polott O il dio 18T polia ) laill Ji5s¥ e O

+2.41Vggluii Sc / Sc**(IM) // Cu**( IM) / Cu Agilalall Agall Ayilyasll ASjagll dgdll Cil S 13] 5

oLy ( Sc ) pgyailSall bl wilyéill JIjiall ang ld + 0.34 V gglay gulaill Libdl .yl JIjisll aaag

YA

-2.75v O +2.07V O 207V O +2.75VO

+0.75 V goluy Fe** / Fe** Jljislamag  + 0.15 V ggluy  Sn** / Sn** Jljisl ama IS 13] <
: Lill Jelsill aa3 la

06V O +06V O -09v O 09vO

: il nigg ilili J4uy Gy Cloyg + 2 Nal .y - 2 NaCl aqt I (g) = Ll Jeldiill

(Joloell 3 (1) coagall cligssl Joma 5o 601 Jom)  pgasguall dazgs Jolme pa 5o Jelazy € )

52 39301 a9 £ ¥

2iLiasS S Aluadaad § 35411 sl gy
Jale usaged! Eibigul Loy Jale pias ;o601 € ¢
3541 e Sy Jolo o601 a0




¥ ol Lolals JUt JI5sY 1 g uus¥ Jolis o 151 Lo wpuzmd B con 2t uga o | ol b

—

Niy + Fe’ag — Ni¥wy + Fegy

: Jadl

ELSNGR Ll alill aa oS 151 Ll JIFN1 g 5uaSY) Jelis 09 ¢ yhmil

NN

Uslall oo JIFsY s 5wl Jelas sums

JIAs ! e las i g BT Jelas ciai JI 15BN g 5wyl Aslae lSas T4

(V) Sl Wi S
=305 Li'te - Li Li/Li
=293 K+e-K K'/K
-9 Ba*+2e"-Ba Ba*/Ba
=211 Na'+e - Na Na/Na
3 Mg 426~ Mg Mg
-1.66 AP 43 - Al AFIAL
083 00426 - H 4108 HOIH,
076 In"42e~1In In*lIn
074 Cr*43e-Cr Cr*(Cr
04 Fe"+2e-Fe Fe"[Fe
042 18042 ~H + 10K HO/H,(pH=)
=036 PHSO, +2e"~Pb+ S()l > PbSO /Pb
028 Co*+2e7~Co Co*/Co
-025 Ni*+2e-Ni N INi
=013 Pb*+2e"-Pb Pb*/Pb
-0.036 Fe*+3¢ - Fe Fe*[Fe

¥4

Ni(s) —> Ni2+(aq) + 2e

Fe*' oy + 2 — Feg

E cell — E redtuction

FEwr = -0.44 -(-0.25)

daausil
Jlyiatl

o
E oxidation

=-019V

ALyt 1A 5 BoaS Y Jelis o gl ¢ ol gwleddl Bdidl g



My + X*ag — X + MPag 1 llill ilaLill Jelsill Ly 7%

Apalgéll JIjiall aga Alalny,é (X) paljialll poisll ............... (M) aljialll poiell )l

‘wiglhglig Fe / [Fe** | // [Ag™] / Ag ga allbunllilajg Asilals Ayl (4

s ag¥l wie Jelaall ©

s 363601 wie Je | @

: g diliS 51235 | cai]l ©)

: 9 i€ (a5 Ul cdastl @

:Fe? cligsEnss ©

: Ag T clissEnS,s ©

(-0.44 , ++0.80 ) ga Fe / [Fe2'] // [Ag*] /Ag wwliall JIAsY1 s ol Lole 2bild By | @

el b0 (g ) S (€

CuSOs Jylmss layed aie (umyliall domyd o e (CU ) bl @iy oy 09l 2 Ao 0955 @
Cu + 2e = Cu gglll Agiy pulaill Calja I (uighidll LayLurisl eléyjl pulaill Cilighil4 JIfial Gy
b (o)Ll Bm s pad (o0 ile b pny ny LS aiey g @31 T alnl) il 18 gl 098 S @
Cu?* + 2e = Cu Jglll Agiy ulaill Cila I (Quigyidll LaylariSl clégill pulaill Ciligyils Jljial Gy
IT bl ol ST Gle Jalme § Lapad dis cmaylied] Ay e 815 @

Zng ™ Zn* g + 2e (igfiblllasdda) gun)l Cilighils G guoylall Gl daaubl cuay



IT ol lisnS G ooyl (s i pod i bS5l i ¥ @
fingig ayila yii g JIfiall cleg ) A3l cleg (o Caligii4l iy cjls Jogo Aagy 1 aiil
Leodhal Jullma § 2nill Joma s o gt S o800 ©

O gabiay il g S iliossll abLii 194 il g Zuadll JIFS1 aaa g0 Jil pogiglll JIjisl a3 il
Laaligl Jyllag 6 il Jag oy

colmidl e sles & TT apusdl ol 18 Jolma tais Say ©

g 330l ilgySll BLN (g Jéi pulaill ilgy&ll BLAI g4y Ll g agaall JIfisl aaa (g péi pulaill Jijisl aaa gl

Ailég Jallag 6 gaall Jag Joy Of iy U Ll
Ol iy 2aedy o (5w oLy30 IT ol colisnS Jglons § cmoylied) 51 ¢pa Aalad g i @
IT ol calionS Jglone G9d gy syl Ralad o e

dolag 6 pulaill Jag Uy g 4Si ibesdll lablidi g4y Ml g pubaill Jljisl e Jai uoylall JIjisl a3 oil

vanjall dehd e Cruyii guli Gila Ll gulaill Giliglils Jgall g« gubaill Dilaps

Agalell Lagyall |6 Addagll lgaill Jullags (il filiy 1

Jau Ol gabiy 1l g Atsulidll JIjis 1 agan ALl 6 Jpagiagall Ll ga g pus Gailldl JIjisl aa; il
Ail4yg Jullag 9 Juagiall Jag

LAall Aclin 6 pgaatll&ll gadiay Il =

Y



Electrolytic Cells daulg sldd] Wial

wilijasll Jalxilly figgsll 458 | pauri g ,ilugsS Jelsi aliil 6 ilyasil Ll paiiay

a yUay .
;fmr——\\v : L pgEadt Sl e Olicdail s o R
~- e_
aE ——— (ASEdl — g bl — M) Agaally Al cilga¥ly dedall 33a¥l M @
q >
caddl Slagxll S @
—1» Aot :A &
AiJk 1 29S8l Slybedl o3 Sl @
(J I
= (3wl 2yl ) " o lio Il S s Bale cliglattl i o @

N R
! ot (b2 ol ndas (B adisiuedt Hlgdt ¢ Waade TF

(oS Joi Ui il el S il i i o dankafd cSEY] Gl
b el 950 W il 595 Lo T

e g eley (po Jarute Sy ( LSl Julmtll 24l5 ) Ay ASIY 2lihl 09855 R

(-) cdladl aylatly Leausi ak (alioge slge o) olikad 4y ¢ (196 sl Joloee ) cudy AT
1]

Electricity source

(DG wdd ) s 5 LS sotinal

JIFsd ddes st oz g wliglSd) dd| dxts o

> 1\~——ié/;? (99ud) ) i 5,551 ol oa Lei

il <—° () S adll c> gl By
D —

D - BouSYl dlas suie Giums o ligu¥l dld] deets s

%/*e S~ \
Yy

Anode Cathode




ol | ] g - ] | e ol

At § g d | el |

( ol g ) il el

dal gl |

1-:)&69
|
) (&) wv
> i | sl
(3a.57) B (5=

o

E,, =076V

\(4)398
\(+)3 H

o
(101 kPa)

o ) Bl i

ety | U s

ol

il S il i 3
-l
S 13

o0 il 03 il ot L3
Ja
el et | 4 b

hé_’).’..l.-“

o

CPESNES [ FH U JOPL - [ (PSS

oy 1 85001 § 393101 J) 35381 oy

S ASTH Ly

BT dles

BT dles

39391 sie Jeladll

JIfs| adee

JIAs] ddas

2311 e Je Lol

.

el

(+) e okl dadlly Jyat, 1Y @
" aolill A8Uallyme” sylla s

(-)adlu

39| Ay

Al
(-) cdbudl cdailly Jyazs 4@
" gLl ABlallyae” ylall

(+) 49w

593101 Wi di

L@ga.‘-'.os' Bl Jady QL}JKSJ}” &b.z‘i.‘i
||‘:~G)M." “@)B)w .w w‘
"éLS.lS S Gaozes ¥ e las Ghamed

Lk JSan JIsY1g sawsY WP
Lall § Joriwd 28l 3llay yoie
"rluall els)" oy ll!

e el & gus

sabiall s Jullel e Joas

Jlall e Joad

Y'Y




NaCl pgddguel] 8496 (gulbi Sl Judatl

: yilyasll Julvill 4 Agayiagll Al g

NaCl gl a0l s9heal b RS Sl Ak W i g 51 Al b 1410

2NaCl — 2Na* + 2CI- asgeall 2)gl< sgina g5iny TR
2Cl'y — Clyy + 2e- (30ST) @ (+)5g¥ uie Jelaxll
2Na* @ +2¢e° —  2Nag (Jiis) ® (-) 293800 e Jelasll
2NaCl —  2Na + Cl AT e Lazt!
593601 wie Na p g g4adl 580 Wl syl

se3¥l e Cly,ei5k webayy

por3guall sl pubias g Jsus @

PO FENPY RS S
Zgall 3l ioll 308 piiay @ F

siidl sles pedns @
el yo kS Jos e ot 9! pudas @ YV N RES I
Akl &bt olued | pdias @

pae3 gl ) 15" diLo|

§h Ay e ALl L)
(Al s 5 301 °C
25831512 9 agaagiall 518 Lae mils

() 291 09 5 Bl

Y¢




Yo

Qet’

<k shadd géﬂﬂ| Jngh"h“

A slo  Ggaie oaady Gl hoss Leie (D)

( cligyl e ging 1l gsluri by aiil ) (Job eLall S e Gsizmy ¥ 9 S 5L pon ¥

S ) Andeie SlpSH ¢ iy aSI e oo Slylad d3ls| wie (2)

P lal] UL LeS e Ladd 1L oS el Sy 9 3 I 5Leil Mo g Sl | ey AL

(ZHZO « 4H" « SO4’2) g\.:g?mg],.lalhs}im. W

2HO gy — Oy 1+4H" + 4e-

Paslen G (BuuST ) 2g3¥l Wi
(+2 V) S0,2 /(+1.23 V) H,0

4H" o9 + 4e° — 2Hyy!

ta gt dus (JIs]) 045K01 e
(0 V)anr /(-0.42V) H,0

2H:Om  — Oyl + 2Hyy 1 S (Ll ) JeLadd)
O3 5Le velnsy 9gi¥l wie @
H; 5 welans 53601 wie @

s lols (H2SO4) pass c¥ge sue io @ 5Ll Al

byaze Bole L Sl yaa> siay

§ 0, cnmaSYI 5L qm Caas wmlll (Hy) gyl 5L o~ S8 TR
uagyauall Ciligril4a dpaJ lgiu . (1 mol) elgll 3.4l g Axilill S ill Cillgg aae il " @

(slall (o2 Lad g g aad (o8 9) agilSll aic (agiall jlé go ( 2 mol ) Jiig

SO, Ciligpsll el Jljisl aaa (g Jail alljisl aaa gil

295¥1 e oW STy &97%

35380 e (sl Lasall (oo cnmayd) Slinssl Jries S8 TR

clgll JIjisl ama (g péi Lalljisl aaa gil ™




NaCl)) ] pieel] 1965 Jidal i A o

> sl 5929 Jaloellg sguanll Sy Jaletdl oy 3yall + i Ve
= (Lo ud g Jelanll § elylag ud W1 oY

_—>»H,

(I A ey a8 g BunsT dl Gy U )

\ 2H,0, +2¢e —>H, +20H"
27m ) (aa)

35Y1 o 0351 Cl s gaad U316
DTS TR PR T (R e Y £ N

("ols" cudly> Dladl g HyO el culinya 9 Na™ ciligasl o Clmculigasl ) (e Joloell gz,

(U1 alf7is ) aa o) Vol oLl STy oI bl Al ety e
2H,0¢ = Oy T+4H (g + de
W 1A a ady dasll e cnmnSYI 5le oS5 (Sd9
oS 09T aaasTid SIS 175 g 0 AST add
2y P ClhyT+2e (+1.36v)

(BuwsST ) sgs¥ e
g S

(+1.23V ) H,0

aq)

; (1551 ) 53800 sie
55 s 0 Lass s WLl 5 w5155l & UissstS g5 353180 e >

Wl Jj\'@, fﬁd}@.ﬂ I e e éi LI
2H,0( + 2¢¢ "D Hyy T+ 20H

RSN IRLIES
(-0.42V) H,0
(-27V) Na*

L SISO (L) Jelasd

2Na+(aq) + ZCI-(aq) + 2H20(|) — CIZ(g)T + HZ(g)T+ 2Na+(aq) + ZOH_(aq)

3381 i (C1) 53801 5Le wcluaz, (D

353801 e cazapa! 5l aclan,(2)

o250l daSssn 0585 ot 35380 e (5515 Ll zem (3)
@31 Ol Jl Jgaudgns Al 3,31 el g Jgmems OF (S

VA RE Ve

1



Hydrocarbon Compounds digd sS4 bl wibs b

sanoll ymoll i gle gaisi ciiléa gaill o WNPA ole ( dsgosadl daill) dgyhai cians™F
" danll SLiElall " 43 dagaell Nl el
Friedrich Wohler ylg9.444459 gllatisl 449 7%

.dagiae yat slgo Jo CO(NH2): Laygall dalo paiani

Wi i § (e S0 S 0 il i shucmsSl 00 £ ] sl gl
o1yl dgouniclyg copull g 5 gigiallcLigh daloc @8 Jasy © el i diud] *%

38 (ool Sl suibnidl] i 4T 5 kidall ks

fgsanll sl gl st yll cytial | S sl paddl o el siai 7F

gl | vt R

CO2 g0ySl1 ] il § (1) oSl ] Jol il S s ol 9 ol bS] ok

YV






il

v )
[{ b b | i J] _[ ol G g §) J e bk ) }]7
sl e g8 e o0 00 9N igeias S 30 (R
S| ot (55| el A o 9yl i sl § ¢ f ;
i ) ol el o 8yl § ut | (S e

ol Sl S 0 R O Gils 0 (R

iy s Jadl 1o ) gumod Wi
ki ) Al i O Gily3 G
O84S (s ol Sl

ot i 24193

] !
(= - ¢ -1
i

et ol |
b 81 il
il § ol Gl oyl il W s iy o

Y4




| et Sl i@l

il | el 62418 ) 958 0 ‘i § (3 05 R § 1S S s (ol (S0 il 30 R

- Aspigll CiligySgyagall Cily4all glgil by, gaui %

Sy alilss

2 2l | bl (1) (ol 5 ] i) il i 5§ e S 0 (o | b b

(09,83 lyd sae N) Jias s CnHon+ 2 L) aladl il

(CHs- CHs) oyl (CHy) ol U

IS chia
/N
diis | i

CH;
I
CH;CH,CH,CHCH,CH; CH;CH,CH,CH,CH,CHj;



idastact] Gpuiinng calilSEY)
el | Wit i (e s 3 o oS ol (S gl S (od
PR PRV INCR VP Yp W
(IUPAC ) SLiguill olbiiy dlusleall doxiise SLilGl¥l dagmuni - ol

GO9Sl &ily3 sue S ada Jg¥1 cnaladie oo ol 3dis elosely (o Aaull &ligs,Soyued
Ao el Led audeiug OgaySIl &ily3 sl Aeuddld §9aySo ol aiia (e Ju jus¥lg

eyl | il | o) o el 005 33 8 (ouls Jld) Bl | 0yl g 2
CH4 ) mknte? Meth ‘s 1
CHs 3 b Eth & 2
CsHs Sm—rye Prop s, 3
CaHuo )i G But = 4
CsHiz 3 b Pent -, 5
CeHia SR Hex Sa 6
C7Hie - Hept o 7
CsHis & i g Oct =S 8
CoHao ) i e nona L 9
CioHzz el deca K. 10

Ubgull Uligul
wllaiall 5489 le¥ell 3 Calglaaiaulll




U 5985 S5 (38
¢ (gl ) ko] A5 9] Byl b b0 7

(S @ omd gyl 830 Jao Jai Gl pler bl a5 gl 9l 853l b
ol 0ui 550 g el

Jaslill Gilegaag Al Gileggagll g o

(Jy) ghdglly JIS1ill 9 (0D ghigll Jlaiul o 2iii ill

CrHon o 1o SIS dsgual iwobad] ddumal]

G| ? '“f‘ s s il | |

Juaddll iyl |
CH; - CH; - | Jaiw CH, CH, | uliw
CH;CH, - C,Hs - JLl CH;CH; CoHg | utin

CH3CH2CH2- C3H7' Jugp CH3CH2CH3 C3H8 uligp

CH3CH2CH2CH2- C4H9- d.ug.u CH3CH2CH2CH3 C4H10 uligu

&y



IUPAC Jligadl allasy aluulud) 4e paze cilISIY dpauid

(OSIT) B! B all bty ool 5 ( B paiums ) Bhate Aigs Sopinn dukis Jolal sluses O
(i os 3 aludis Jobol 655 ()1 859 pinlly |yt a5y olatl as )

LY (B BAd L Juaatll 099yST1 83 G ey (g5al1) Gl ) oy 3Y1 Byl (e 0Bl T @

(a,pulm‘ﬂlwl)aléml‘oml + 3.;’#"@&] +Jﬂl"lﬁ-lJ|ﬂ-l-lq\-l"d’-l_’$." 333‘033 'g‘,!LASutSJ.l‘ (& 9

(Jee Jed U] ) St Liomsl Bt elael ctiys oy « 30 (o0 AST 3525 > § @

Ao geme JS Geud @I daaall ablall cusys J) aidl s

3 JS g 08,015yS 090801 8,5 i e Olid iz g Loic @

allad! s e Aelide Bgdds B 5l Lk dzgs Lankie I3 ¢ LS abolall pusiui®

I Lage Bolasel! siag (il y il 5 Alolall Jie cadyll cilodle) Ammall Juadll &lLa] alsiul ©
Al G -3¢ 2 Ji) Sl g slac¥l hasl syl auseiads (3,2 Jie ) slic¥l Jadl Juolgall pdiiud dus

:(IUPAC) Alig¥l allas, 2dlll oUIIY) g 7

- 6 3 i 3 2 I
CH; - CH, - CH, - (},H - CH; C“_< _ (_j“j — CH: —CH-CH-CH - Cli_i

| | |
|CH2 Qltlij CH, CH,
CH, CH,

............................................. olivall Jrig ilii 3.2 Juaiyl 4

i

CH, - CH, - (I: - CH, CH, + 11:7 ~ CH, — CH — CH,
CH, {_‘Il—lg ] (_?lH2
| CH, CH,

&y



23

KL (01 ) 8y At gl oy ke

(k! 390,895l el 37 01" il g9 ( HISIYT) AalSI Lol mngi @

At ) Al gt ST Jolo¥ 090,801 Ak ST

s 1 099,81 Aliadas § 093,01 i3 o8y @

Liady A1 s 1 090, s § Armmsall 281 oA Libso gy o8 5 Ayl Sile gl i @

(¥ alo¥! Aaalull (193)ST1 dayl gy g8 ) ALl ccaacmy gyl ilyd il @

- ALl CilySgll (g JA AdiSgll gyl gunll Cisl TR

ol ! Jdes v TR
cH
CH; —CH, —CH, — CH — CH, — CH;3;
6 5 4 3 2 1
CH; CH, OU-'*-:—”JJ-&»QW-&,Y,V”%

| |
CH; — CH— CH; — |C — CHs
CHj3;

QU’Sgi"MAéW—icv ‘Y-M!—i%

old! Je! -+ 7R



il il g

. Aubad pé Cilibyg Cililalill g

- a2 Adyeun Lailigja g wialaill ggé g

geadad o ool loias daddad yai Slad s Lol ® Ms clglly Cagdi Il Asgurae Cilibyg Calilalill 7%

13 81 g 5T SILE 0985 oo Bppigad) tall JaSII 13 cilign Syt oot : Job TR

laa d%a0i lasiliaga Ju adlacill 998 S8 ® . dnisni olds ol

¢ i ot | il | o Y|
021 CHy -l i iy s Gl g iy il Bl o ol G590 o

¢ S ALl Jedad! e Yo alud ! dadiiune SLISIY piad ¢ (JibS

Liddaaly CH) galafiao dgonos diumy gall 3o sajalaio aby Ja gt 7%

(°C) olalall days | daikaoll dipsata ill disull
- 161 CH4
- 88,5 CH;CH;
- 42 CH;CH,CH;
- 0,5 CH;CH,CH,CH;
36 CH;CH,CH,CH,CHj;
68,7 CH;CH,CH,CH,CH,CHj;

$ oLl Olde aays oo (el pliged! olde Aays -

Hs

gauyall Sly3 sc g losd yga sl Silyd sac dalada 295 35 dluduadl dosdtiag SLilGIUl glas da 4a 4 97%

Gupaed| aAlasdl aboys sla33 éi T Ol § 09 ST Sy sue e AST Ggadl e
CH;CH,CH;, CH;CH,CH,CH;,

¢0



dagail) 25 1484yl

19, o ol ik 5015 — 8 10y (ol (Sul gwl] il 5yl (3R

ot el i iR — el m
A
= N

- -

ol i Bacadl e Sligs o) oud o ¢ (Jdb

Sl o1 dasLlisilldagly sl sp29] yhas dopsaa i 43Ul saell

Alkenes bS]

ot il 008 — 0 m 1Y) (ool Soukili (ot | wiliguimg el | Alkenes él.’-gs.lil

e &3 & 030ySIl a3 sue e Juwsn e CrHop L 2ladl Al
CH; CH = CHa (cnbsgp) omsdl s« CHz = CHa (cnbeds)) enia < LI Lo

Mgl i e el g Calyill gai gabaii 6 CoHy (il e pasiay 7%

i) O i el i i kS e : ]

ASIY oy pady Anlitd| dealud! Alayl 1 e Sgimms Aiaie &eigyS Aludus Jobof sliss D

b)) Apan bl dlag! U oy 3Y1 B yladl e Asdaadl (§ O93)ST1 15 ey T @

JIl alasll of puad Tas agias o « Yol sl Aoyl 1 Lo Tous (1 093,501 8,5 o3 S5 @
(oI G Ol alaill oo Yy ) (M alaill o GgaySIl clyd sus he

Ja+ gaasaall silyi sac gle Jlall aladoll + dlaylyll gléso

adpay gall ibygll ge ( CH, -) (aliig dcgoany agji Laig by JS 7%

a



g it el i it kS S e : i

-+ asle g ¢ e yail | SUIIY s § Rt el pon ails

. AgiLE AR e (8 pains ) Abiate Agigyd ALl Jghl gims of x4

SV Bydd e - Ha il g Al 03 e - Bglg¥l L Bl abayl 11 TR
: Adlill il ggll g R

CH;3-CH=CH-CH, - CH; CH;-CH=CH - CH3; CH,; =CH - CH3; CH,; = CH,

CH;
|

CHz - CH - CHz -C- CH3
|
CH;

CH;
|

CH; - CH = CH -CH-CH;-CH;

CH; - CH = CH -CH,-CH-CH;
|
CH,CH;

LV



Alkynes it

+ s s . e g s e S
ot Vel a2 — el m NGy (el (S (gl il Gl 32§ e Alkynes
s &5l § 0gaySIl alyd s e Jus 1 e CnHonoo Lal diglal g

CH;-C=CH ibsnly « CH=CH (cnbiend) oty Calig&lill b

w. ¢ w " .
bS] o lad| aloal

Asyhll ¢ Ayagy Ciliglalill aalgii Il ©
L9 3gig4 padiay Al (Quliituwil) guy gl (CH = CH ) (ulialll ga Cibisygll ada hul @

Orwsill plaly cayey gall Allgdll plal Cillge
Agpabuill ygns - gguéll byl 6 dxgagall OgnSll Cilja g dxigoll Aggalurill bylgll @

0 Jsayloo - (180°) Layadi g fgglj il ey Laurae (je daclyip (atiall AgiLLN

.(SP ggill g né Gpaill) Lib Ligja Gyl
Adusunall jllaga Olé geéi Lo Ciliglalll g Ciligalill g CiliLAlill Ciligia Gy Ciani il aalaill ggd @

Lalgn Ailj3 jgai M alg - Arhin Quliplll 6 AL Abglll ©

CH; - C=C -CH,;-CH,-CHs; :@JL?J!QL.S,.LIM}%?%

o
CH3 - CHz-C = C -CH-CH3

)\



| g0l byl gl

(0.9-0.7) Ju lg Laidlis aglfii clgll g Adlis Jéi Lydi CiligySgyauall giga s «—/

iy

((alialil g Lizall) Inclp elgall (o ASLiS fisl (g4 Agjlell CilignSgyuall % —

( clgall Adlis lgaialis  uldi) (il g lisli lgiy (clgall (g Adlis i)

ple JAuiy ggyall Calpa aac zalgjy alaji Cilignagyagall glilé Calaya % <
Jleidilll Ay byllag clgall 29 Jg<i <

(vagdi lI) clgll g aljiglll ALld e %5

bl b, @l s TR

akiladl 02 o il daueii S . oo
oy bl | el C - C daailydl adalad|
Asunll gaulll
CH4 ol CoHog + > Aol Apenlud Lager W HESH]

e busly 4l dsaluld ggixms

CoHy | (osbdal) o) CnHo, - Caliaal il
) . e Bl 4 ol ggins |
CoH, | (enkiadt) ot | CoHopo ’ L9 Cilialslill

G 8 il ]| gl

€9



A
Vs 1 —~

[a.al..’agl ammJ [ JUad ol ) il mum] [@b:azu mum]

— —

G e ek 7

e i Lol g dim e Anddl pé g acid| SilignSayul e JSI BN Aboe @15 0

: e yly> @8l g oLl Lo 5 090y STl ST S gilcd cnzanSHI cya B3l g 2 39293 JoSII 31AYI

CH, + 20, & CO, + 2H,O + heat ; sl @liial @
C,Hs + 302A>2C02 + 2H,0O + heat . gaill §lyial @
CH, + 0, 4,20, + H,O + heat + culialll glsial @

L JH N 9 ) ettt e

331 Silyd AST 9l Cnzmgyued B3 Lpd Juriad G Aasdid | g ySyuedd Sl Alas 03

gLl e SLIYI Jelis s Jie

CH, + Cl, — CH;Cl + HCI
CH;Cl + (I, — CH,Cl, + HCI
CH,Cl, + (I, — CHCI; + HCI
CHCL + CbL — CCly + HC(CI

AR



200 C° 5,1y darys e jama Bale 39291 Bale i 9 Ardd| 4l b9 yS s Lie o

P Badie SIS ye 0955 e g
(Hz ) gyl 4] @
C-H=C-H + Hz M&, CHz = CHZ
) o]
CHz = CHZ + Hz % CH3 - CH3
o) ol

s

dsalg dlayo gl Jungysamll d9lial oot d34n0 dsloSlaideioll yui (Pd ) oguslilall olsdtisnl sic :  dda g

(X2 ) ondollall dikia) @
C)}.})ﬁ‘ Sladla &'U.;ﬁ Wl "ajj\.“ 31)3.&.” Jie ol oJL ! - Q@my‘g LS Jelas

lel lel
CH,=CH, + Cl, - CH,CICH,Cl |[H-C-C - H
cs) Ol 55988 SLS Y, Il—I Il—I
( aLaig pé ) ( guug )
PCls
H-C=C-H + C,, ~—__, CH-Cl=CHCI
ol Ol 95988 GLE Y,
(guagpé ) ( auigpe ) cl  Cl

H-(lj-(lj-H

— PCls _ _ -
CH-Cl=CH-Cl + Cl; CH-Cl1,-CH CIZ Cl Cl

el 90988 S YN ol 9558 (£Ly Y,Y,0,)

(HX ) g yaundl] il ikd| @

0)



Jelas Jia cne oIl Asla] i LS e giud (nzmgyud| oladla pe ol SIY) Jelaws

P ((HCL )orzasid! anslS g onta¥l
CHz = CHz + HCI — CH3-CH2-CI
i ol gos-1

oo ge e Jelanll piig Aacdn LS iid (nzmgyeud| Sliadla ae sl SIYI Jelas

Pyl gl e ¥l Jelas Jie
CH=CH + HCO - CH, = CH-C1

CHz = CH-CI + HCI — CH3 - CH-Clz

Hglaginkylo dacld Gt caay dlilotioll yu Silinlll dlla o4 : 32t

O et b0 D
—
ol 23 e H*) (uagysall Gl . Jilgio s (il L (HX) yaga Adlas) sic |
< ygyall 4ja Lle( X)) adlallg Jguagyauall Cilja gg psill aasll Abrigll (Asuigll pé) >
uagiauall Cila Jg Jdill aasll Ahgill (Aswigll jc)

\ y,
CH;-CH=CH, + H-Cl - CH, — CH- CH,
l
Cl
Qg ulign gjgls -2

oy



