blwe (a8 7l L

Vo G AY (¢ )‘1

gl g (gl dlwd

(od Lo ke

(+2IVVAAYVVA)




N

-

3

paldas g dagd AN albds: gyl pada (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu

wiani baple oSl g 433190 g doud 223 9 Bl iy
e N
VYD | 11y o35S ajlee ¢ owyly gy, 4 HrPOr(aq) + Ca(OH)v(aq) —— Cau(POr)y (aq) + HO(7) : (issTy s 455190 51 —)
(AP cs0) S dijlae 1y WiiSTe § ouS 0 ST € 0il N 9e b paais 01U ) g € S T laS )
+/va (AP sbsg ) S S djlge (owsly 9y 1y 325 STy Y
CuSOr(aq) +Al(s) ——> Al (SO¥), (aq) + Cu(s)
Jo | R b)Y i3S ad g STy Gilhae 1y o GlsF (0 oS Cunld 9,355 (5151 el (Boges g e gy b Il Sy Jgilio Y
CO(g) + YHv(g) —229 5 CH-OH())
Samd ol Lo ylisl oMbl as « A» 5« ZnO » lasles I S p»
V/o D) Rwl 5 6 Cuomd 51S 2 49 909 150 15 31, FeS(s) + Ox(g) —> FexO«(s) + SOx(g) :is1s-¥

S S oo 98 (e b o3l PS5 S5 IS 1 )l By 4 STyl (05 Slge sl (1
(AP ) S wlge 1y 28Ty (o

HRY| bb; &jlee p3 b doleo d”u“" ) Mg:Ny + HfO ——> Mg(OH): + NH: : ‘,MSI, )yoi ooy, -0

YMg:Ny + YYH1O —— “Mg(OH)y + ¥NHr : Jsl 5ol o
MgrN + YH:QO —> V1\/IgOH + NHv pg }9‘] S
MgsNx + PHrO —— YMg(OH)x + YNH~ : pguigel Ll
) MgNy + YHiO ——> - Mg(OH)y + NHr sy sl
s s

§ Canl 03,5 dijlge s |y STy jgel Ll plas” (T
(AP cso) A s gi |y )50 el L dw 3l G ya by odd 4jlge (¢ Alee (3gr Cow b s (0

Vo | ol s 9 b o) ,a'.)Ss %5)3 p‘.).s)‘“‘;w)‘s ‘,:39)44 Na:S + MoCls ——> NaCl+ MoSy + S :ﬂ’,dd},’o &Sy -5

(AP cs>) <SS djlge (ow)ly (g a1y STy (pl TS (o0 £

(AL sbi) CrHy.(g) + Or(g) ——> COx(g) + HiO(Z) . 38 aijlgo omsly gy &1 1 sl STy —¥

AL ()\ﬂ)])}l) [d;wcw,?‘wegbcAE cd)ﬁ'@ScAH

oS oSy g5 cle 218 JA I gy 55l 51 salail L-A

b ale 1) by 039l b o oainy (2iSly (obonsd Jgoi8 53 39290 (alionsd sadled g Loy 5 . tlosd 5 dblae S (35 &ijlse (10>
« 0*5

Vo (AC e ) eewyly 099y & g5 STy (6 wjlge (gl -

a Ca(OH)x(aq) + b HrPOr(aq) ——> ¢ Ca , (PO¥)x (s) + d HxO(/)
$ S oo Eoyd pats plaS g oS 5 plaS 1 s (]
LS jasuie hd b ca Colps g wilge 1y 281y (o

-

www.chemyazd.com



-

N

J

paldas g dagd A olbds: Jy paaa (¥) st sy 948 (lgs Olilaboel oo 9 g0 &Y Juu
wiani baple oSl g 433190 g doud 223 9 8Ly iy
4 N\
</ (AL jued) T o lod I,whm»(Y),(\)dhqug,a(s) 9 A gslei-Ye

V)  YNaHCOx(s) —2— NarCOr(s) + HrO(g) + COx(g)
Y)  Zn(s) + YAgNOr(aq) ——> ¥ Ag(s)+ Zn(NOr)r(aq)

VYo (ACcss) 101 03,5 dijlae g s ygo a1y Fe(s) + Or (g) ——> FerOr (5) (g adlre ool iils 95 -3
- Y
Jo! jsol Lyiiils ) YFe (s) +— Ov(g) — FexOr (s)
\
293 jsol Lyiiils) YFe (s) +vO (g0 ——> FeOr (s)
S i 395 Jloxiel g 455 4y g 5lse |y Y (g dalas (0
¥ (AL cs) S o ol 1y s0stcdo 43 1) STy 45 B, L a4 A sl —VY
Y NaHCO+(s) —2—> NarCOx(s) + HiO(g) + COx(g)
\ (AQ D) g (60led U ygo Ty g (g lkdei g Wdlo VY
V (@l oyd Jobe ) + )18 wa)l Jslee —— ¥ ()l 058 g ) + Sl )l Jolore
.10 (AQbg) Fe(NOr)x(aq) + KOH(aq) —— Fe(OH)x(s) + KNOr(aq) . uwS ajlge 1, Jslie STy -V ¥
.10 (AD e ) ZnBry(aq) + AgNOr(aq) ——> AgBr(s) + Zn(NOr)v(aq) . s aijlge I, Jolio STy 10
+/va (AD e TS o ST CuS 5 oIS 11 djlge ¢ wyly gy & 25 STy 5 Ajlge Slp —VF
CuSOr(aq) +Al(s) ——> AI(SOr)r (aq) + Cu(s)
IV (AD cs) Al(s) + CuSOr(aq) ——> AL(SOv): (aq) + Cu(s) .S ajlgely gy 419y Aolae VY
s (AS o) Fex(SOx)r (aq) + NaOH(aq) —— Fe(OH)r (s) + NarSOr(aq) . auS aijlge Iy Jlhe HiSTy —IA
-IVO (AS b ) C+Hr (g) + Ox(g) —=— COx(g) + HxO(g) S @jlee 1, Julie o ddlee —94
/o 3313 518 A CanBgo ;5 (g GBSy Pl 1 S JSS @ dagi b Ve
313,15 sl S pailgns slons ¢ i e 53,5 3l b
OFmt G519 5 g - a8 (o0 (IS Tg o ke 8 L o
plodl (isS1y 5ol (g Adlro . 208 0 418 B Cunsg
B M’;'Z ') DJ-M‘??
(Ao cs2)
- \J ] J

www.chemyazd.com




N

paldas g dagd A obds: Jy paas (¥) st sy 948 (lgs Olilaboel oo 9 g0 &Y Juu
wiani baple oSl g 433190 g doul 223 9 8Ly iy
4 N
-Ivo (AS cs3) S el B hw pp 4 25 (S ST (6 dalae (585 H15 3 L T

V) BaClx(aq) + AgNOr(aq) ——> AgCl (s) + Ba(NOr)r (aq)
Y) YPbOs(s) —2— YPbO(s) + Ox(g)

28 w550 1, (V) STy
§0)0> sagade ax (V) LiiSTy (g 69y A cdle (¢

A ABr g By (o (olbowws (0519 SO Il o JSSG -TY
. ..\.w.uy..: ‘) U“Sb U"l ‘_gl).) 04U 4))]95 S doles
(AYobg)
-0 FeClr (aq) + NaOH(aq) —— Fe(OH)r (s) + NaCl (aq) (AY ieh) 0w dijlge 1y e HiiSTy —YY
VYo (AY es0) ) Fewly oo 8310 o bow (g WiSTy 4 dsgi L -YF
\
) SOr(®)+ Or(®) —> SO (9) § ol 003 4285 s 15 5 () STy P 5 i
Y)  ¥C(s)+ FHO(g) ——> YCHx(g) + YCOx(g) ity ol 3 ol (51a) e sl o
) CrHa(g) + 40x(g) ——  YCOx(g) + YH+O(g)
-1V (AN Sbg) < i g B A 3lg0 (6 Wdlro 13 (gl SIS 43 duud 031y LS (55 STy gl YO
L (AA e ) P Gl 9 S0 S8 3 1) 5 S (51 (ST -YF
ol oll ¥ o ol 00l i g 4 STy (5 0d &5jlge (g dolo
i |y ddlee Cunyd S5 g 00 )5 st
-/0 (AN e ) eyl Cuwd  wilae 3 s Iy ZN(NOr)y g M Culpd 5 yiSTg as dngi LYY
Zn(NOr)v(aq) + M(s) ——> M(NOr)r(aq) + Zn(s)
]
- Yol J
-

www.chemyazd.com




paldas g dagd A obds: Jy paas (¥) st sy 948 (lgs Olilaboel oo 9 g0 &Y Juu
wiani baple GRSl g i)l ge 9 dosie 223 9 8Ly iy
s a
-1V (A cs2) g 1y o JWIB ¢ 35 Oyle G 3B L S i b —TA

. o a5550 CYHr(g) + Ov(g) —2—> COx(g) + HrO(g) : sy »

+Iva (A cso) 93,15 cogede 4> 1 STy ;0 —2> Cudle —Y4
CaCO+(s) —2—> CaO(s) + COx(g)

\ (AQbg) S dijlge 1y 15 GRSTg Y
PHr(g) + Ov(g) ——> P+O:.(s) + H¥O(g)

AIVD (AQ gy ) KClO+(s) —2— KCI(s) + Ox(g) LS &0 1y Julie STy —YY
\/va (AQcs>) P b 5 gl (RSTg 4 gl b Y
V) Gisen B+ S > )l igse B i ) (1) STy (ooled (5 dols 1
v)  KClOx(s) —2— KCI(s) + Ox(g) 313 mste 4> (V) LiSly p—2> e (o

A8 wilge |y (V) STy (o

VYO (Qeoba) %ﬁb@»bbwfwﬁ)wuslgﬂbﬁb—ff
KNOr(s) —5 KxO(s) + Nx(g) + Ox(g)
§ o ¢ alis —C Sl (]

B ‘) uﬁéﬁg 1AW 43)’|9a < aslro (;‘;

) (Qo e ) CvHs (g) + Ov(g) —— COx(g) + H1O(g) + L5 CawS Wjlge 1y gy A gy g Wilee —YF
- /v (Qocss) NrO.(g) —2 NOx(g) + Ox(g) cowS dijlgely gy a9y (g Wilae YO
]
- ¥ J
L

www.chemyazd.com



-

-

A 5 a3 A ks £ J5f i (1) sz (59458 gl lilalal o8 5 g0 &1 3un

wiani baple oSty g64 223 g b, did

-

Vo

(o b (iiSTy (5 aijlg0 4 (G55 ) T Coml Ly STy 1 dilans 105 95 Sy y2 S aSualin 9 83,5 JolS' ) 25 (5L STy )
7) BaCOr(s) —2 >
(AP cs>) o) NarS(aq) + CuSOr¢(aq) ——>

(APODE)  § Cawld STy 1 dlwd @1aS g5 (ST 2 § 39a0 dligd b (T o3le dar Jgo 3 5 (b STy I o 2 gl 3 -
1) K(s) + HO(l) —— = + Hi(g)
"""""""""" + HCl(g) —— NH«CI(s)

A7

(AP S) S e Jdd g U1y w5 6 doa G U L g3 -
51 60555 o 41 sl STy el 51 390 o S5 Jpols S S ¢ Jpbro S 9 095 gl 1o 0] 3 85 (g sl 5Ty

DS Elgl 3l diwd @IS g STy g S asudie 9 § 3980 digi b g 0ol dx Jgo st 5 e STy I Sy 2 JB sl > -F
(AP oo ) § Cowl

H
1) Sn(s) + .cueenene —> SnClv(aq) + Hx(g) ©) Neveernnens —> {2-—-#
H H_J

AN

(AL oby ) Pad el 525 3)l90 4 g S S 3T, 5 sl ESTy -0
V) NHr(g) + HCl(g) —— NH+Cl (s)
Y) CdCOr(s) —2—CdO(s) + .........
¥) Ba(OH)x(aq) + YHNOr(ag) ——> Ba(NOr)r(aq) + YHxO(/)
S JolS ) (V) ST poo B3k (o
3 i () 5 (1) st STy g5 (o

VYO

(AL e ) P Rl 25 S (e 1 g peS SIS )3 25 S STy —F
V) Y NaHCO+(s) —*— NavCOr(s) + HxO(g) + .........
Y) CHr(g) + YOx(g) —=— COx(g) + YH+O(g)
¥) Zn(s) + YAgNOr(aq) ——> Ag(s) +.........
-34S pasede ]y (V)g (V) 5 (V) o 25Ty g5 (1
S S (F) 5 (V) sl piSTy JB slal> (o

-

VYO

(A cs>) Pad el B ey 4 25 S STy 4 dags LY
V) NHr(g) + HCI(g) ——> NH+ClI (s)
Y) Y NaHCOr(s) —2—> NaxCOx(s) + ........... o,
)  Pb (NOr)x(aq) + YKI (aq) ——> Pblx(s) + YKNO+(aq)
¥) YAl (s) + YCuSOr (aq) ——> Alv(SOrx)r(aq) + YCu (s)
-8 JlST (V) STy (]
e ) (F) 5 (7)< (V) slo LSl £98 (@

www.chemyazd.com




pliS g dagd W A alads: Jgl phas (¥) ol (59408 (g Slladal (o0 9ud 9o Y Juu
i hople oSty g64 223 g b, did

J

~
(A b ) S foly B g @ 5 o beows (51 dslae (58,5 435 )3 L-A
V)  ZnBry(aq) + Clv(g) ——> ZnClx(aq) + Bry(/)
Y)  YNaNOx(s) —2— YNaNOx(s) + ......... (2)
g |y (V) 9 (1) ssla STy 5 S5 ym g9 (]
cAS JolS 1 (V) b (5 dblre > JB sl (o

./

Yo

CHOH(@) —> ... () THI(®) (AQmih) - mmagis 1y 83,51,8 olonsd Jgard Jb sl 3 Blho STy 5 -

(A e ) c S ol 1y o 031> Jgua o lvowns (g Adlro (08,5 a5 oL Y e
V) ZnBry(aq) +Y AgNOr(aq) ——> YAgBr(s) + Zn(NOr)x(aq)
Y)  YKNOx(s) —2— YKNOx(s) + Ox (g)
¥) YAI(s) + YCuSOr (aq) ——> Alx(SOrv)r(aq) + YCu (s)
¥) NHr(g) + HCl(g) —— NH+Cl (s)

(Y) (¥) (v) (V) | osSlgoles
S S S S oSy g9

VYO

(ADcs>) WS asuine 33 Jeda 3 1, BTy d,lee—Y)

81y s oyled oSl SASly ey
) Ca(OH)xv(aq) + H:SO+(aqg) —> CaSOx(s) + YH:O(g) (1)

\ (NH;s):CrrOy(s) —2— Nix(g) + Cr<O+(s) + YH:O(g) (<)
¥ Zn(s) +YAgNOr(aq) ——> (o) +YAg(s) ()
.

HBr(g) + (&) —> NH+Br(s) w5

Vo

(A& by ) cud el B gy @ 9 8 SIS )31 25 leasd b dslae Y
V) Pb (NOr)s(aq) + HxS (g —— YHNO+(aq) +........ (s)
Y) Zn(s) + CuClr (aq) —>Cu(s) * ......... (aq)
¥) Fex(SOv)r (aq) + NaOH(aq) —— Fe(OH)r (s) + NarSOrx(aq)
38 Ll (V) 5 (V) sle 28Ty (]
§ ool W18y ol s YU cela STy 5 5 P8 (0

-

(AS jpued ) S el B w1 g 050 a5 5 1) 25 o beows 51 Adlae VY
V) YNHr(aq) + COx(aq) + HYO(I) —— (NHy)+COr(aq)
Y)  YHNO+(aq) +++++++(aq) ——> Ba(NOr)r(aq) + YHxO(/)
) CuSOgr(aq) + NarS(aq) —> *+++++(s) + NarSOr(aq)
g JolS 1) (1) 5 (V) (obosd (sl las (1

gt [ (V) 5 () b 28y £95 (<

www.chemyazd.com



-

A 5 a3 A ks £ J5f i (1) sz (59458 gl lilalal o8 5 g0 &1 3un

wiani baple oSty g64 223 g b, did
e N
/o (AS cs3) S el B w4 25 (6 STy (6 dlalee (58,5 H15 3 LYY
V) BaClv(aq) + AgNOr(aq) ——> AgCl (s) + Ba(NOr)v (....)
Y) YPbOx(s) —2—> YPbO(s) + ***
3 IS, 1) Ty (o
A (Ao cs) < g |y 0 ol (LS Tg £ 0 0313 pgliai 4y gl L -V
<10 (AYObE) .« damg |y Jolie WiSTg g4 V5
-/ (AYobg) .\ySJolSWLo@WJy,&Wyb‘,ﬂ)d&ddls)lQp—\v
7Na(s) +++++ ——> YNa:O(s) + YFe(s) + L5
Y NaHCO+«(s) —2—> «+ v + Hy0(g) + COx(g)
Vo (AY s ) C ) el 3090 3 SO g2 Ar e dud 231> gl iS4 dngi L —IA
V)  FeClr (aq) + NaOH(aq) —— Fe(OH)r (s) + NaCl (aq)
Y) YAgNOr (aq)+ *++++++ —— YHNOr(aq) + AgrSOx(s)
¥) YKBr(aq) + Clx(g) —> +++++++ + YKClI(aq)
-3 el (V) 5 (V) slo 25Ty
S pazeie |y (V) 5 (1) slo (2S5 &5 (<
- v ] J

www.chemyazd.com



A 5 a3 A ks £ J5f i (1) sz (59458 gl lilalal o8 5 g0 &1 3un

www.chemyazd.com

wiani baple oSty g64 223 g b, did
e N
Vo (AY es0) Cdamigi ) 5 B STy 1 SG 2 g9 (1594
V) BaClr. YHvO(s) —— BaCls(s) + YHyO(g)
Y) CuO(s) + H«(g) ——> Cu(s) + HxO(g)
T Gl YU (gla STy 51 S ol 51 (bslod g 4 9, JSWO (&
YD (AY cs5) S JolS 315 JA I bowdd b Jgo,8 b Wy 23l 5l a3l 1y J& slo —Y
[ COV—‘;L).Q—‘JQ).}—.}‘M—&QJ'—NV—L;)J&J— Or ]
YNaHCOx(s) —2— NayCOx(s) + HrO(g) + *++++++*(g)
-/0 3335 8 ST @ilo ST L g)098 W 3595 0 ol L Sl (algd (6 S ¢ (5lwg 098 Carlio pio (51D jgluwd 31 (SG - T
(AN bg ) P g o0 ool Igd ol awnS 4>
V) YNaNr(s) —*— ¥Na (s) +¥Nr (g) S ST, ¥ STy (1
Y)  7Na(s) + FexOr(s) — YNarO(s) + YFe(s) 9l egi x5l Y STy (o
¥)  NarO(s) + YCOx(g) +++++++(g) ——> YNaHCOx(s)
/b (AA e ) Pagd fwly g5 STy 4 dagi b - YT
Zn(NOr)v(aq) + M(s) ——> M(NOr)r(aq) + Zn(s) CAS et |y LiSly g (1
el (S, Al Ag) o yais ) K plas M (0
10 (A e § Gl (o5 5 ) G gl STy 51 (51 asgommo ( (pdylomnt ) ol yodly STy 1 =YY
o | Ba(s)+ YHO() —— ++++ (aq) + He(2)  (AA meb) | 365 JalS i Jgn b i b1, JB sl —TF
Vo (AN cso) ..\gsua:’u&al),algs).h&‘ﬂ}d&uﬁslsgaw“lﬂsﬂw—"&
V) NHr(g)+eee- (g) —— NH+Cl (s)
Y) AgNOr (aq) +NaCl(aq) —>++r+» (s) + NaNOr (aq)
¥) CaCOr(s) —2— CaO (s)+ ****(g)
I ( AQ b ) c oS ol 1y 505 @yl ¢ 1 JA I3 51 alio 251y 51 o3liiel b Y5
[a\sli.l el ale — SO — aWlg gl wls— 6,05 jlade— Cund— oS 5 — 90— o ylude — Coul ]
€l e sl STy e 5l Ol b oUWB clajls STy »
]
- A J
\/_-



A 5 a3 A ks £ J5f i (1) sz (59458 gl lilalal o8 5 g0 &1 3un

wianibaple sty £ 93 239 by dda,
=
-0 (AQ o)) cawS Jol5 1y 5 ol STy -YY
V) Na(s) + ceverenene (s) —> YNaxO(s) + YFe(s)
Y) Cd(NOr)x(aq) + HsS(g) —> ........ (s) + YHNOr(aq)
+/va (A% 256 ) Padd el 25 S STy 4 dag b -TA
y ui8ly) Cu(s) + YAgNOr(aq) ——>........ (aq) + YAg(s) S a8l (V) LisST (1

v 8ls)  KClOx(s) —2— KClI(s) + Ox(g) g |y b STy 5 G e e (o

(A cs0) Padd Fwly i sle ESTg 4 aagi b -TA
y)  KCIOx(s) —2— KCI(s) + Ox(g) 28 81, () STy (1

v) KySOr(aq) + ......(aq) ——> BaSOx(...) + YKNOr(aq) A8 pasuie 1y (V) 9 (V) sla ,isSTy £45 (o

VYO

(Qoslop ) Do) ol L gl gy s baud 021 g STy angi U Y.
V)  HCI(g) + NHx(g) ——>....(s)
Y)  AgNOr(aq) + NaCl(aq) ——> AgCI(...) + NaNOx(...)
S S 1y b sy (1
C S paseie |y b 15Ty 98 (@
VYO ( Qo jgpeh ) ) Fowly B g g 4 oo 2310 gl dolro 4y dngi L Y
cAS p cwlie slasls L1y C 9b ‘adl.aadblu))‘_;‘&d[ml?(i
S e |y b gle 1Sy 5 (0
a) YHCl(aq) + NaxCOr(aq) ——> ¥ ..... (aq) +H+O(1) +COx(g)
b) AgNOr(aq) + NaBr(aq) —> AgBr(...) + NaNOr(aq)
c) SiCle(I) + YMg(s) —> ........ (s) + YMgClx(s)
d) CvHr (g) + Ox(g) — COx(g) + HO(g) + L35
\ (Qocso)

g 1y Sy 95583, JolS Ty o5 5o STy Y
1) Al(SO)r(s) —2> ALOx(s) + *+* (g)

Y) Pb (NOr)r(aq) + HsS (g —— YHNO-x(aq) + PbS(+++)

\ J
ﬂ
www.chemyazd.com




N

-

www.chemyazd.com

paldas g dags VO ANY albds: gyl gada (¥) st sy 948 (lgs Olilaboel oo 9 g0 &Y Juu
wiaai baple 155190 9 223 J 9o 223 g b, did
e ™
1 . S & -9 - o - .
Y[t yel Cowd 4Ty ol (359,00 L VTR g 0 ST AYITY Jolid oS VA/HF gmolT Ja0 050 b ouS 55 (JoN90 Jg0 0 g (2525 Jg0,8 )
CrHr: Iyl oo 9 CH : o Jpop 1 (AD3bg)
AL NOx:_lp (A pued) ! VTGO o /TYEN (glyls a5 gl Cowd a1y (oS 35 (2555 Jgod -Y
/0 (ADcs2) S Ly ) (G paie g 4525 Y
VD | arlyo3lo oyl (2,25 Jgasd . Cuwl (C) )5 YN g 5 (N) (59, ¥/0Y g «(H) (39 pm V7V g gyl (gl o3bo 51 iges S ¥
CH.N : (NS Do) . Ag‘”i Cowd
/o (AS e ) c g JD 5 Oske gl -0
g (oo oalaiwl STy (g 0ads ijlge (g oo I (g yi0guS gl (gla dlxe 3P
VYD [(H) 5900 7 M3, (C) o208 7 VT/AY ol (i g5 diged 3. 3,15 3939 o5 Wi 43 a5 ! somw 9 591 Lis] S 33 S (i o5i —F
CsHvN ) (AY g ) eyl Cawd ity o 55 Jgeyd . Cawl (N) (5955 7, YV/YY,
1o (AY cs2) C S JolS 315 a1 olowss s Jgo 3 b W ojly 51 e3litl b1, JI slals 51 Sy -
[COV—(;!»&—GQ).}—.S‘M—&};—NV—L;)BJ— O« ]
c] e 4 oliewd S 5 3 b paie 1K pp v Lo)yd g okind LSS (b pais v CEpais & L0 )]
V/va (D) s pol Cows aa Ty o (02925 Jgo b« Coml (3590900 FIAT g g 000 S VF/OT g Jolds (20,59 jud 51 diged S - A
CHV" VJQJ
AL (AN e ) g [y Cle S DU O jgne )DL aS astine 1y g5 Oyle oy dU L gy -9
«-“\4)91@9*‘”34)])(_)1‘_;’)79J}”PL;’WJ)JP&)*MJ“)Wd’)—b)“&w{ﬂj)ﬁ»
A (AQ g peid ) .M‘O}"”Ay’b%r'gwﬁzl\' L;l,l:45.\;“,;@:44!,@;,5‘:3,;6‘)9»,5—\0
CHr:Jp ‘molC=\Y/+V g ‘molH=1VY/++g
AL SOr: (Qo jpeid) Gl ST F e 95,595 TFe Jold a5 wy gl Cowd i1y oS 3 (2925 Jgopd -
- J
Ve



paldas g dags Y AV obds: Jgf ada (¥) st sy 948 (lgs Olilaboel oo 9 g0 &Y Juu
wiaaibaple | |1ogla sin )0 g om0 2 500 98 gl 223 g b iy
e N
-1V (AP cs) 13,5 ad 515 STy @lae olgi o1y « NaNy » w3l poiww -9
YNaNHx(/) + NxO(g) ——> NaNr(s) + NaOH(s) + NH+(g)
VIR g NaOH 5] o Cowd 4 1S gyhd e p)5 Xz ¢ 365 Bz JolS pob &0 NYO(g) ;1 +/y mol iolejl K, 55 )31
ALY (ACSbaA) cowS ol 1y 5 sle DI JS 1 gy o)y 5l edlul b Y
[ 5 ohreedlP ol AE (g5 05 AH
oS Ty Galsl g osle Sl s T G o)lsan LB & o3l S 3T ame S0 03B gyt ol slga b 03,5 18 plin
Vo | gyl B alBU) Sl i dy90 7 A ogls (5 aa p3 b goy 1B 0,5 Wi i (ESTy Bab 0,85 B OY/AY G (5 and slp Y
Y./EY0 g Zn Lasl o p (AL 5bp ) (« 068 ood S8 g JiSTg 40
Zn(s) + YAgNOr(aq) ——> Zn(NOr)x (aq) + YAg(s)
) &y Al (s ool Sl (65 L 5 65 ) Mo b o)lgen palls (5 03le S, Sl une Mo (el (s
VO | ol a8 (02 )8) S )13 ST AD (ogls w03 U erinedl] p398 05 i & 5 STy B 1 59y 5B 0,8 Fele (5 ad sl -0
Y mol Al=1YY g ‘molH=)g (ACcso) (WS ool 8 g WS Tg 5 g Wiyl o B aJBU
fyv/oy g Al Jalbb :p YAI(s) + PHCI (aq) ——> YAIClr(aq) + YHx(g)
VYD Gl 3 STy Gk 0 o )S S & O (439381 (CrH) it 515 adgi (5l 2B bojl o3l g, S -5
CaCsx(s) + YHYO(/) —— CxHx(g) + Ca(OH)v(aq)
(CaCr ) s sS oS LAIBU (5 digad 0,5 i ¢ yleins! JB 1o 1) Mg (52 - ol D Mg il 515 T¥Y/0 g ialoji Sy 4
10/¥Y g CaCr alsb :Jp (ADLg) § Cowl oud B puco 7L AF ogld b
/0 (A¢ess)  MnOx(s) + YHCI(aq) ——> MnClx(aq) + Clx(g) + YH+O(]) c S Gl 0 1, Jilie STy Y
$ 3905 o0 Dy 3] 51 0,5 N oS 03Likeo! YD Losld U sunST (63 1Ko iges Sy 31 ,STMNOY 0,5V/F8 ans <l
VAT g MnOr LalBb - p
Vo (AY ) ol oo Cowd a sy () © g 0,5 Wi c sudy roww BLST jlae L 7A Ol (L) @ YO 8 (S8STg 51 -A
Pb(NOr)r(aq) + YNal (ag) ——> Pblx(s) + YNaNOr (aq)
YV/AY g Pbly :Jp ( Ymol Pb(NOy)y = Y¥V/\Y g , Ymol Pbly=¥7+/33 g )
/Yo (Asueh ) WS JolS Cawlio 831y g b1y J& gl — &
ol p3¥ (a5 g 03l v i oylgen alls g osle o 3l une Hlade (ol (gl »
AL (AQ cs0) S Jie 4ol ol a4y g GBIy Cow )b (s Ay 3S g3 O,be 2.
MnO.(s) . B
ol (= ) LHCI(aq) sl 088y STy olfitalof] 13 )5 55 (6 a3 sl gy 51 50
Mg(s)
\
B

www.chemyazd.com



A 5 a3 T VY Sladis 5l i (1) aseh (5,945 lgd Llalol o8 55 g0 Y13

wianibaple | ISTP BLilus 5 cana— cana (5 50 gaS gl SR 9 Bl

e N
ccesle ol (gl = py2 ) 5L 51 ol )5 oo
1/8 (AQbg) RRVRPLON N S ST WP SR S JUR
- o2lil oAb &ijlga (5 dblae (59 I cuslie oo — (oo ulpd jl ply o B (g pegS gl 4 bgye blue (B S 5
-Ivo (ADcs>) g WD S 3 Doyano )0 g S aduidie 1y g3 Osle Jwodb L Sy Y
ol gl g el b o Bl Sl Jge So el jlid g Lo )5 »
V Fsd o s STP byl 5 SO« 55 3 s 5 4T3 (5 Wolas b (AI(SO)r ) lilgew pivell 808 1o 5 4329 j1-F
(ASobg) Alv(SO¥)x(s) s AlOx(s) + YSOx(g)
Vo/AYLSOr - p Y mol Al«(SOs)r =Y¥Y/+Yg

IV (AS ) s g 1) 0P8 (] T390 (o0 (6 5 @ (P8 PS5 UKW (o) 2 51 -0

VYO | (A esd) MnOx(s) + YHCl(aq) —— MnCls(aq) + Clx(g) + YHxO(1) ca S Ty Bl STy -5
§ Cawl 5l A (MNO) apnST 65 33K 0,5 Wi a4 3ylusiliw! dagl il 43 (Cly) J5 518 il o YV (g a5l
V/¥8 g MnOr Lalls : p Y mol MnO y= A7/ g
-/ (AY 2bg) c oS o5 cuwlio sl anlS pudei LTy o5 g Ao -V
LUV — Ppem— e bz a8l Jae S ol glod 5 jLid 0 »
VYD (AY b)) Lo 069, © C glodg Vatm ,Lid 5 Jlie WiSTy-A
Veo/AvLHy g § sl 5 039y JEYY/P 0 LoL Jols” STy (6l 3900 55 yd s (1
¥ mol NHr : _lp 9395 oo Wy Sligal S5 Jgo sz Lalps oyl )3 (0
)Y

- . J

www.chemyazd.com



N

paldas g dags Y2 Y olbds: Jgf yada (¥) st sy 948 (lgs Olilaboel oo 9 g0 &Y Juu
wianibaple | ISTP BLilus 5 cana— cana (5 50 gaS gl SR 9 Bl
e N
) (AY cs2) Fe(s) + YHCIl(aq) ——> FeCl(aq) + Hx (g) ) Fewly Blie STy 4 angi L-Q
WAT gFe:p a8 oadg Hy jl5 /7 L sl 0550 (8Lol jlado b ol 316 05 i 3ol Layls
VD (AASbg) D Gl s 0313 i Coli glod g ,Lid 13 USKG (535 Or g NO  [iS1g (g pgnad (6 ddlao — Yo
g S8l Jlaw g0 0 1) 4538 93 Cpl porde S D9 e ‘_;)3547,;3:301 3 ogl 9o pls (1
Sl § Casl o plbsl ( STP) sylubal Lyl 55 L2iSTy ol T (o
/o (Moged) . Cowl o ploil Coli jLid g La 45 CrH(g) ol s HH(8) 5oy (S35 (o 25 04Ty - V)
CyHx(g) +YHyx(g) —— CyHs(g)
Yo LHr:c g § Sl )3gen 8 il Aty 4 el S 2 Ve 2Ty ol
-0 S Gl 03 (y5amST 35w i Sligoel jI5 5l O Jol8 STy (5150 awiS drrloro « Cuwl 80l plowil ol jLid g Lod )3 i (WiiST9 )Y
YINOL Ov:lp ¥NHr (g) + YO+(g) ——> YNx(g) +7H+O (g) (AQ b )
Vo | (STP bl 15 5jssied 55 5 VIOV (5 s sl VY Gogls oy s (CaHl) sy jieh oS o5 iz 525 STy & dgd VY
Y/¥ g CaHr Lot Jp (AQ cs>) § Cowl oY
CaHx(s) + YH+O(I) —— Ca(OH)x(aq) + YH+(g) Ymol CaHy =¥Y/+% ¢
-1 (Qeo)s) ?NHr(g) + rOv(g) —> “Nv(g) + ?HvO(g) ! Cowl 20 plqu‘ ugb )L.Ms 9 L SLETEEY) M!s—\f
O L Nv:clp 9 oo Mg Nv(g) jud iz Ov(g) 3 ,hie by NHr(g) ). usly )
Vo | aJei STP Lyl )3 NO(Z) sl (o o ¢ £22938) (88 9 3 paw ] ST u ly 7 Ae ool o 2 b Cu(s) mo 0,5 +/F -30
Y mol Cu=7V/88 g (Qocso) § gm0 50
Vo/NA mL NO : Jn ¥ Cu(s) + AHNOr(aq) ——> YCu(NOv)x (aq) + YNO (g) + YH:O(1)
]
S Al
.

www.chemyazd.com



-

S g W A ks Sl i (1) e 35055 ol Sl 50 0

N

-~
Vo

ol B adl allld 3959 515 Wao 8lKwd 10 b NaNk(s) 0,5 wa .Cuwl 5L 59,5 35 FO /Y L algd 6 dunS SO oyows 32 10—
(Abcss) ol +[AV5 g/ Ll 5 STy glod 3 Ny 58 JIRa § 8 adoi 1y 505k 5 a2
AY/Y2 g NaNr : g vy NaNr(s) —— v Na(s) + YNx(g)

Vo

S gi iS55y (dao winr ¢ alB Ol pawly F/O0g Jol5 (6 a5 1. dgm (o0 43 5 STy Bilke Ol ey -
(AP e ) Gl VYO g L7 STy byl s 13 oy 5unST J5 IS § D9 o0
074/7+ mL Oy : Jp YKNOx(s) —2— YKNOx(s)+Ox(g)

VYO

byl 3 COv jI5 B § 013 5b0 (A LIvCOR(s) 0,5 i 4y 15 STy (310 (CO) st (63 0255 56 O L g gl =Y
LixCO+(s) —2— LirO(s) + COx(g) (AP )« ol VY gL Liglesl
YYY g LisxCOr  als:p

Vo

(AS b ) (91 o2 loound J90,8 b 9 1 ¢ 38 () G (1) 3,190 ) « 8 o 1, () G (1) 3,190 525 (5 0 Jo (5 Wlins 5 -F
OFemST 5 I (8STg bl pad 13 € 213 5l OIS eurliy 0,5 N 1 25 STy (g dlae B (y5amST 58 OL Mg (g
NOWRIATY'S 0l
YKCIOr(s) —2— YKCI(s) + YOx(g) ‘mol Oy ="V/3Ag | Ymol KCIOr=1YY/8) g
s
= \7/¥f gKCIlO¢

AT

dawi i gi COyv 58 +/Y L ¢ Jol5' 1S Tg 51 s « Cotl NaHCOr Jolil 3900 0 3955 sl 2 (lgis oS sliai 0,8 £95 S -0
Ymol NaHCO: = AY/37 g COyJi&> = V/V+ gL YmolCOs = ¥¥/33 g 3445 0 b yuae NaHCOr 0,8 i ¢ Connl
(A e ) NaHCOx(s) + HCl(aq) —— NaCl (aq) + COx(g) +H+O(1)

«/¥Y g NaHCOr : )

ALY

(M) YCOx(g) + YLixOx(aq) —— TLirCOx(aq) + ++++*(2) - 25 JolS canwlio Jgo 8 ciudgi LT, S gla—F

AL

bl ol 431y SO 55 JEs §3gu 0 g5 SO 55 yid wia ¢ AI(SO¥)r Wllgws puimogd] 0,5 V/VY JolS g a5 51-Y
Alx(SO¥)r(s) —2—> AL'Or(s) + ¥SOx(g) (M) S iy 2 0,5 YOV
/YY7"LSOr i p Y mol Al (SOy)r =YY¥Y/+Y g Y mol SOr = A/ g

A

§ Gl o Mg IS 515 i) i S e . Cowl 8313 STy HCI Jolons 3L e b ZAD ogls ao,d b Y0 g MOy (s) -A
(AQbg) (- conl VA2 gL Liulesl Lyl 45 )15 55 JKs )
MnOx(s) + YHCl(aq) —— MnClx(aq) + Cls(g) + YHxO(J)
7/YLCL : g Y mol MnOy= A7/4Y7g YmoICly=V+/4:¥ g

VYO

-

390 (0 MgF (5T 515 S W ¢ Al S ol 51,5 YITD JolS' (5 42529 51 gm0 (0 423295 25 (S Ty Balle Ol i ey -4
(Qopyed)  (KNOr=13+9/Y+g/mol g cow! V/Y0 g/L 4S9 baslpd 45 y5amST 55 JRs )
/YA L Oy 1 p YKNOx(s) —2— YKNOx(s)+Ox(g)

www.chemyazd.com

)Y |




-

paliss g dsgd Yo Y alado: Jgf iy (¥) o 55 98 (3l bladial (£ 50 g0 &Y juu
wiani baple L Jglas (5 yio gaS gicul 23 9 Bl 1l

-

<[

S Gl 3L o Y/ mol.L"J,bu 31 5 o > & HCI(aq) ¢ sl S ,I59,00 « /Y0 mol.L"' Jokoro O+ e ML 5 angd (s1p-)
7Y/6 mL HC1 :_Jn (AR5 )

TaBd o LiiSTy Jol5 b 4 +/Y8+ moL.L™ Ba(OH)s Jgkwo FY/8+ mL U +/1Y8 moLL" HCI Jgloo yi Juo bis -
VWWemL HCI : g Ba(OH)x(aq) + YHCl(aq) —— BaClx(aq) + YHxO( /) (AP jg4eib )

A7

(NEsbA) S w5l ol il 53 Jgo V Jshome ) o i a2 HASOr i 15 Jgo o[+ Jslowo 52 (oo YO+ 6 et sl -¥
VY/o mL HiSO¢ : g

Y/Y0

YemL HCL : g § ool 5 of Vo MOLL™ Jglowo j1 i dao sie 4 HCL +/V s moLL™ Jglowo Y+ +/+ mL g 4w sl (1-F
VY gKOH : g TS (o0 (B 15 STy Bab 1) SS9 e mally 0,5 W sl e (ol (0
Y mol KOH = &7 ¢ KOH(aq) + HCl(aq) —— KCl(aq) + HxO(/) ( AC jpeid)

Gl 03¥ 325 STy 3 +/Y MOLL™ NayCOr Jolowo 31 VP mL U JolS STy s,2+/YF moLL ™ HCl Jgloo 3 oo Xia —0
Y7/77mL HCl : g~ YHCl(aq) + NarCOr(aq) ——> YNaCl (aq) + HrO(/ )+ COx(g) (Adcss)

A7

(AScs) S Cawl sl (B Ollgw podw 0,5 W & 5 ;3 Jgo +/Y (NarSOr ) OlWgw poww Jolxe VY L (g and sl —F
Y¥/+Y g NaxSOr : Jn Y mol NaySOr = 1¥1/qA g

( AY jueh) § Cowl 8awd Jo MECly 0,5 s ¢« 5 wajwio */V e MOLL™ Jglono Y04+ mL ,>-¥
VE/YA g MgCly - Ymol MgCly= 34/Y+ g

§ Gl @3¥ 595 HSTy 3o */+ YO MOLL" CaCly Jokowo 31 +/F L b JolS STy g1y /Y mOLL™ AgNOr Jgloo yi) wi —A
/YL AgNOr: g YAgNO-r (aq) + CaClv(aq) ——> YAgCI (s) + Ca(NOr)x(aq) (AY cs2)

2924 25 5 Ualaa ool 1 il 1 Jgo +/Y sl S 5lgm0 Jglono s (o aizr b ¢ dpunS'g e (L) 21 Jgo +/+F s duslono -4
YFe(OH)x(s) + YHSOr(aq) ——> Fex(SOv)+(aq) + "HxO(/) S aad o0 STy JolS
Yoo mL HSOr : _Jp (AQ Jbga )

VYO

-

(AQ ) §a03 o0 WWSTy JolS y5b 4 MB(S) 2 jue 05w b Y90 +/Y cHCI(aQ) sl S 159 )0 Jolono pid (oo Y00 =Y
JYFegMg  Cp Mg(s) + YHCl(aq) ——> MgCl+(aq) + Hx(g) Ymol Mg = Y¥/¥+ ¢

VO

www.chemyazd.com




AL g dags ¥P AT olades: Jgl hds (¥) o (5,988 (algs liladial oo gud 5o Y jus
h.l:l.ll.lllﬂj._!.l.l: o.:jt._t‘godlls.é‘gmdem @J;_;Sj‘;aél:w:d:u.ﬁ‘)

(AP es>) 13,5 ad 515 STy @le olei o1y « NaNr » w3l poiww -9

YNaNHx(/) + NvO(g) ——> NaNr(s) + NaOH(s) + NHr(g)

§ Cowl pIUS 008 dgdme (¢ okimd STy 34 ploul STy b wumd o )13 NYO(E) 515/5+ g jglxe 3 |, NaNHx(/) ;I V/A-g
NaNHy : )p

-V (AP cso) WS a3 STy 31 51 Jel 63 Fele 8 cuwlio bl g3 oS Cudily JURST dwlme g Uy (S o T

YCH:CH-OH —89*4 , CHyCH:OCHCHyr + H,O
Jestil Pl sl e

% 7Y/8: ln S Ol 1y STy o) g0 )5 833U 20,9 Cuwd 4 431 il 65 YO/ + 8 Lalld Candlyd Jos 53 Lol

A (APSha) 13,5 awd i Sl Galle bQi OlF (0 &5 Cunld 9,345 (559 juod (g g Dpan 1 (Sae M S Jplo -

CO(g) + YHv(g) —22° 5 CHrOH())
¥./7A8 g CHsOH : _lp S ul oo cuns 4 Fl0- gHy LYa/se g CO - Jols 281y 5l Jgilio p,5 s>

-0 (AP ) LiiSly (s yd 033 EWLGW FRPSEY o

/0 (AP e ) 0AiS dgdze (g odibd STy :.\.3.25«.&.1).:6—6

sl byl s 31,01 Jgo ¢/ 9 JoU1 2,5 Y/Y jlaie

CyHsOH(/) + YO+(g) ——> YCO«(g) + YH+O(g) : LSl @lao -
C+H.OH = Y% g.mol”

(AP css) DS Cles L o 0 4,8 STy
S Cowl roL\fo,\;.lf APRC O I RVEN] u“ﬂ?(i
S aile o (Bl (BN (g onims JiSTy I Jge s> (o

O\‘ L/J‘}J
«/+VY mol CyH.OH Ry

-/ (AP css) sk lade oS i Y

D) fewl 5 6B iy e o2d WSTg Yo g MNOr b Yoo g HCL &S (g0 5 ¢ ud 8313 STy 3ub —A
MnOx(s) + YHCI (aq) —— MnClx(aq) + YH+O(/) + Clx(g)

HCI: g

Y+/PALCly:p

(A ) )

S Cul rcL\fo_\LJf AYRC O I V) d““gl?(i
§ 098 (g0 g 3 jllil Laylyd o IS5 i (o

Y ( AC jqpeh ) Dy STy Gab g samST Yoo/ g L gl VY0 g STy 5 -4

CyH:OH + Oy —— CH+CO+H + H+O
Jsb! Sl Sl
CH.OH :_)p
Y+ g CHCOOH :_)n
Y mol CyH.OH= ¥5 g Ymol O="YY g

CaS et S olo g duwlxe b 1) 00 dgame (¢ odimy 28Ty (]

gl Cad s 1y osd A5 Sl Sl py> (0
Ymol CH-COvH= 7+g

game 5 003 STy 1431 £ (5513l ) § il 0 Cons 4 Syl 0,5 i 5 5 Aslao b 7 g Hy 1y Y70 g CO Jol5 5Ty 51
(AR css)

CO (g) + YHr (g —— CHrOH ()
FAV/V¥ ¢ CHOH : _Jn Ymol C =Yg Ymol H= g YmolO=\7g

\ 1]

J
L
www.chemyazd.com

(--\-és"m. o ,)DM




-

AL g dags ¥P AT olades: Jgl hds (¥) o (5,988 (algs liladial oo gud 5o Y jus
iani baple oujls g 6aias s guas Julews S g b,y
p
VYD |1y 008 Sgutxe (5 8RS STy . Wil 0315 WSy ouwd bglswe Yrg Hr U Y'Y+ gNy ;5 g dlaleo 3ub Sligel adgi (ig, S ;59
Hv: Clp Nrx(g) +v H:x(g) —> YNH- (2) (AD jppe) o oS Oy
ol STy (oo jlade (g5 )lake) (6 ytoseS gtsl (glo dlona 51 sl 550 (gl 0351 8 Jlado »
& osiimd Sy oole o 4al Al )3 00 0005 e §) 5 oS b oimd LSl 51 5oy el 5 3y9 6 ok dpusbre Jaio ,S1»
€l ((Blol— oS dgize )
VIVD | STy G (CA0) ST paandS 113 g 2K Lo5T (50,95 S 3 (CACOr ) WLy )S oS Y81+ g (als &yl 5 Hiulejl S 45V F
(ADcso) S Ao 1y WS Ty g0y 033L g (50 Hlade . Cowl oud WJgT 5
CaCOr(s) ——> CaO(s) + COx(g)
LA cssopafe VY0 g cslibie: (Y mol CaCOr="++g YmolCaO=27g )
Y/ve (AGbg) c0wS o 1y o0l 0315 Jolwe Jgan s 0315 g g5 kS Ty 4 anei L-YO
YLiOH (aq) + COy (g ——> LixCOr (aq) + H+O (g)
LixCOr (aq) COx (g) YLiOH (aq) ialojl o)loud
————————————— +/¥Y mol +/Y mol \
v g ol e Vg Af
LiOH: g § Gl IS 0uS dgazme (g odimd 2ST (V) Liulesl o (1
Al icln 338 s (V) ptabol )31, STy (o0 035 (o
-/o (AS b ) - S g |y DUS Dgame (5 DR (WIS lg LBy paT — Y F
Vo | gawe 3 035b g g HIule . Cuwl i Wyl AT Cgw, YA Z W (IT) © pw Joglome SLST Hlule L Ol 0,5 YF g ST 51-9Y
(AS e ) «awS Al 1y piSTg
YAgNOr (aq) + Pblv(aq) —— YAgI (s) + Pb(NOr)r(aq)
LANYIEY ccxop i g VYWY @ coi hin: g Ymol AgNOy = 73/AY g , Ymol Agl = YY¥/V? ¢
Y| dgume (g oD LiSTgn ;s Adlre Bb w OLoyS piaw 0,5 YL sl SO IS g 0 S 43 Jge ¥ Jglone YO mL ST 5 -9A
YHCl(aq) + NarCOr(s) ——> YNaCl(aq) + HxO(l) + COx(g) (M) § Cuml plaS ( 2a5S
HCI: _)p Y mol NayCOy=1+8/4¥ ¢
<10 1) 808 39 (g bR HiiSTg Jolie JSUS 4 4 gi LA
(AY obg) A e D cpuiig U
—
~ Wl
\_/

www.chemyazd.com



N

A 5 a3 T T lakes : J3l has (1) aseh (5,945 lgd Llalol o8 55 g0 Y13

J

hl:ln.'l'l.laj._!.l.l: o.:jt._t‘godlls.é‘gmdem @J;_;Sj‘;aél:w:d:u.ﬁ‘)

4 N\
LANA (2815 ral 035 51 3985 (o0 g5 Oyl b 5 (WaSTg @il 1525 ¢ 3900 (0 Sy STy Cdgms g 2 (3592 55T+
(AY b ) TS g5 Ol 0 S5hS AO/ e Wlgi oo (159,uh JI5 05 s ¢ il
07¥/Y+ gHy :lp YH+(g) + Ov(g) ——> YH+O(g)

SR Fwly 253,190 51 S p2 4T
§ siab o 0aiiS 3game |y oaimd STy plS « plows (ST S5 3 (1
S Gy ]y STy (o plas e (o

\ (AY b )

AL Fe(s) + YHCIl(aq) ——> FeCl«(aq) + Hx (g) (AY cso) .« owdd wly Jlio STy 4y angi L-YY
HCL: Clpp o awS oot 1y 0058 D90 (6 ouidd (S Tg ¢ abd (iSTy YU (g adlre b HC1 YY/AY g L o2l VV/Ye g 5]
1Yo (AYcs3) oS JolS 0l U1 osloomd (5o Jgopd s b o3l 51 oalisesl T, JI& gl —YY
[ COv— Jos— 0y —dlani— g9—Nr— 55— Ov ]
€ ol (S Tg i e (6 yi0gsS gl (sl dnloa I Hlasil 3)90 (sl 03,9l )3 jlade »
V| Ol pgmigel 0,5+ /YY HNOr(aq) sww! S pmid Jg0 +/VO L ZN(S) (B 595 Jgo +/+FA Hlo (iiSTg 51 iolojl & 5 -YF
Y mol NH¢NOy = Y4/4V g (AASbg) . Cowl 2] Cowd & NH¢NOr(aq)
¥Zn (s) + Y+ HNOr(aq) ——> ¥Zn(NOr)y (aq) + NH:NOr(aq) + YHO(1)
/n: Jp S astiie duwlie b 1) 00 dgdme (6 odimd STy (1
AR gl s 1y STy (o 0330 (0
VO | Cm 1y 0AS D9 (6 dRD STy dlone U ¢ dgui (iiSTg 3 ylg ! 55 Ja0 V/B U (59,02 55 0,5 £/ )51 o5 iS1y 3 -Y0
CHrv: Cp Hv= Yg.mol'\ CYHY(g) +YHY(g) —_—> CYH?(g) (AN jpueh ) KW
s (M) Taile o0 a8l Jgo Wi g oidd WiiSTy oS 51 s Clus 131 85,5 baglske 1, HCI Jgo +/0F g puegll Jgo /Y -Y5
3l o BLaslsl /Y mol 4 Al Clp YAl (s) + "HCl(aq) ——> YAIClI+(aq) + YH: (g)
VYO | Gl 1y W8Ty (guo 13 0331 . Sl b g5 MIgrINY &y s (oo 5wk 055 Yo (359 500 515 (B 41ado b oo jwie Jgo + /A S T1g 51-TY

LAVIED ¢ p YMg(s) + Nx(g) —2—> MgrNi(s) Y mol MgsNy=1++/%¢g (M) oS

\ "MW“‘)bwbsmLSDMD‘”MSM |9<\.:.wlbul.!4&9m‘,«m5 |5.>)|5o’5...~..5" ‘}@Jgﬁ‘/fs«.{ty’oi)lfd"o'/f;lﬂ)‘yms |9L9.¢-‘9—YA

NHr: g ¥NHr (g) + YO+«(g) ——> YN«(g) +7HyO (g) (AQsbg) oS

ALY (AQ b)) cawS JolS 1y g oyl 8 JAI 51 el 0515 5 2ol L YR

[dilil el ale — o — g gl wls — 6,15 Jlade — Cund— oS 5 — 93— Jo yladeo— ol ]

€39 (oo 0350l STy coveennerns & yo9sS gl (cla dplo 5 HLa5] 390 (sl 03148 luda »

\_ A
L

www.chemyazd.com




-

(&

AL g dags ¥P AT olades: Jgl hds (¥) o (5,988 (algs liladial oo gud 5o Y jus
hl:ln.'l'l.laj._!.l.l: o.:jt._t‘godlls.é‘gmdem @Jgﬁj‘;aél:w:w‘)

N

-
)

1y 8AKS Dguado (g BRD HiiSTg ¢ dnwlono L. aidd STy 15 (s Wdlro (Gallao U o3g0d bl Iy HYO() Jgo ¥ 9 NOY(g) Jgo ¥/0-Y+
NO: - g YNOx(g) + H:O(l) ——> YHNO+(aq) +NO(g) (M) - S e

A

L . Conl 00 a5 STP bl 5 45 NvO 55 120 +/0F « 12 s dsleo ollae NHINOG(s) i pasisel )5 Y/FO LiiSTy 51—
VMO NHINOr = A/sT g (A peh) - gyl o 41y 56Ty g 6330 5 550 ke« sl
LVVIAY csnop o3y g /TALNYO colis jlin : Jga NH:NOr (S) —2 5 NYO (g) + YH:O (g)

(AQ ess) 12355 balse HCI(q) Jso +/+8 U1, AL(S) wainosll Jgo +/+0 515 STy 3slae — 1Y
YAl (s) +"HCl (aq) —— YAIClx(aq) +"Hx(g)

Vo

BUGS D90 (§ BB yiSTg WS e dmwle b« bg.w VINE) 2 oS 1y ilke O:(g) Jge «/OF L NH:(g) 05 V/YY S1-YY
YmolNHe = W/+¥g  (anbg)  FNHr(g) + TOr(g) ——> YNx(g) + *H:O(g) § ol oS
NHr : Jp

A7

33 NOv ;5 2 810 ¢ 4239381 15 HNO+(aq) dpn! SG o 5 12 Jg0 V/0 Joglomo d (o B v a1y Cu(s) (o 38 S laie-YF
LYWIYA : (Qoolad) S duwlone 1y (WS Ty g0y 0330 ¢ Sl i g5 STP byl o

Cu(s) + ¥ HNOr(ag) ——> Cu(NOx)« (aq) + YNOx(g) + YH:O(1)

AN

(Qe e ) cawS Jol 1y Cawyd &yl 51 JA 1D Cuw U dalS Bis L-YO
€.dgb (0

AN

(Oojaseh) - A23 oo STy yo; Alalze il LAl puimegll 513 1 B laito UHCH yid s Jgo ¥ Jobro yid oo Voo —YF
YAl (s) +7"HCI (aq) —— YAIClx(aq) +YHx(g)
-y mol HCI : _ls 355 a1y Jsloo ;3 HC Jsa slaws (i

Y gHr:c -34S a1y (Hy) 05500 ()l )lde (o
70 p S Olas 1y (iiSly (cho )y 035b T Cawd 4 39,m p,5 <N STy bL 5 ST (o

A

-

35 o oSS 5 iy K 035 b 1 48,5 15 03 e 3 s o 85 S 15 (i3meSl  /F+ 3 g yiud o+ Ve Y5
(Qocs>) CAS o STy e b 58
Hy: g ST asie duwle b1y 0aiS dgaoe (g otimd STyl
A=o0, B=0o , C=+/0 . )n gl can uly CoBeA 45 Jos v ang b (o

Hv(g) + O«(g) |—— [y JHvOQ) 1Sy (5 01 jlge g Adlas
'/V' '/\c' A uu..fla Pl?v] )'Iuilﬁb.))ai).éal.tbb_\i.tb.) umfla dLm J}A .)l.\.:.'i
[C] STy Pl 3l e L oaimd 23Sy (sl Jgo dlass

4

www.chemyazd.com —




AulaTS g dagd YA AP Siladis: J gl Ghds (V) o 5o 9k (calh lilaiol (o 9ub g0 &Y juu

N

wiaaibaple S35 9 (S 30 9S gicl 223 g b iy
4 ] N
AL (AP ) g 0 Jol5 3 JS 1> s 85lg IS L 5 5 dhes 3 JB sl 0SS (askin-)
[ ST (T cp2T — (ygmumd gol — (39l 8 55 — (19 5851 — JIisd 31— (55531 gedanw — amnST (53 03255 — (ygmmmilpmurgoe ]
.)9&&0)[&»‘ ...................... Lp)_\mu‘ufls)lbmuyd}ﬁwmubfw;)‘d‘ﬁlsmdmw))
AL (AP g ueb) § gm0 o0 Jol5 015 (49,0 (5 05lg PAS' L o5 (5 doa O JB gl WS aswin Y
[ o329 o5 — il 2loyS — (30 i~ Cogmlomigns— ST (93 (05 — SglS — Jogo 2o 5 — cighesl |
SECHUT) RRRR—— B8 o ]y lagydes 3 lan sla dunS Cojw 4y &S (556
I (AP ) LS pasudio Jd5 (i by 253,90 (w3 L (wy> -
< o CaAHA 55050 U508 b odler oliowss (6 03l 5 (50
-1V (AR cso) CaS adudie Jdd e by piole Swpdbh swpd-F
g o g g )3 alga (slb dunS SUSL 45 el ks & YNaNr(s) —> YNa(s) + YNv(g) :usly 5l Jool> 55
€l {59y 281 (63 ()5 ) S 48T (0 0 ]y Logyags (lon sl S sy 4 oS (55
/Y0 (A cs0) g ol S 51 Caw > O yle G Cuw DU (g 0519 Bis L-F
«. 2] o cawd 4 (NaNOr — NaNv ) ¢ 4550 5l g s (clgn sla auS 59,5 5 slp 5L 590 ;5 »
-/ (AY sbg) .w&sw&d&wwgilgbﬂ}dm—v
€L 00d (0 Mg . J{C— S 49l oyes sl ler ol duS sl o »
-0 (AY b ) S dgui 0 B (4] 59y Ny 515 2 s bluwil Cacly ol an ¢ 9,355 (5lgd (b dmnS ;5 -A
¥ (AY ) C S JolS )35 JA IS oo bowsd Joo,8 b 039 ;1 o3l L1, JB gla -4
[COv— dos — 0 — daxi— £95— Ny — g ki - Ov]
LI B— B eaS o g @lo bad 0yss il G |y 5y095 (clon (sla dunS Cus s 4y oS (8
A0 | (M b) S 39 oled dunS (990 315 & pw bluwil Cely 7Na(s) + FerOr(s) —> YNaxO(s) + YFe(s) : STy plowil 1y -9«
AL (AQAobE) g |y Cow DU (5 dlos Cuwyd IS0 w130 O ygu0 43 9 83,5 (adudo Iy 35 Osle dwoydU L dwoyd-))
€ ol 9,8 WSV U O L coglite ()8 g)0ub din 5l bolsws o5 »
€l o o @(M)dwé‘ g slon sl aunS (355 sl 5L 3,90 55
NaN.
« .,\Juoc,wbd.g(NaNr—NaHCOr)ddi)'gd Sl egyoes (slon (sla duS (0,8 5 (gl 5L 5y50 5
- J
Yo

www.chemyazd.com —



N

pais g dags YF ¥ aladin: pga iy (V) sl 5958 (2 Sliladial oo 9ud g0 &Y juu

wianibople | | dgs gobag cale,S cud b g L yS 9 550 223 9 8Ly iy
. -
VD | b oyl S e duwline ploul . il Ll F0 TC a¥e TC 5l o sbed U pad oo Lo ,S FY/YO T oalls 58 Y g 4y -9
Au:lp (AR SLg ) § Sl 5 Jgaa 34la0 51 S plaS
Au (s) Fe (s) Ag (s) Cu (s) jit
JANS! -[£0) -/YYD - IYAD Jg 0 ags b cubils
o ol 5 oA Gy 43 b J5SUge teia S« g, & 9, U 3 Y
§ ol 5 i 35 oS 5 T slos (T
(AP b ) § gl dglie JB B 95yl 0190 Ol (2o 55l 12 (&
1o (AP gseh) T35 oo JolS 35 (39,0 (5 23l 15 4 o (5 o 13 JB slole S paseio Y

[ 0329 (2o S — Joll— (2lo S — (59 5 — (ygamlow g — damnsST (63 (955 — S oS — (Jg0 (2lo )5 — (ygiw! ]
395 g2 03l T B )l ard 13 97 ol )1 03B S 3] o> A2 o> 5 o b

VD | Loy VIV I JoSlS bl Yog . 3gud oo o3liis] Lag 395 595Ul 3 gy s (5 83le ylic 4 T 1 a8 Conl JSUN g9 Sy JoSWS ot —F

V¥ Jg " CT i (ARbE) oS dmelowe 1y 83l ol (5 039 Slo,S L b L1381 10 “C g ol 4y of sled B oS 0

28 J5SS T (5 0309 rle)S bl w10 5l Loy g3 Y Y0 TC e Yo " C 51 JgSls ot 1o/ g slos 2l sl —0

S Sl

velg  CT g (AC jpieh )

Sl g3 a1, 55 6 JgVge i (5551 S5 e b -7

IV
- S dwmlio (<) 9 (1)
(ACcss)
Vo (Ymol Pb=Y+V/Y g ) (ACcs) 1ol ;Wb YT @ Ve C Jadoa oy Y0 g slod il gl ,51 -V
JWATETSCT e c S dwlre |y g 03y (ale)S bl (1
vsioy Jmol ' "C™ i lp 08 dpsle |y oy Jge alesS cud b (o
VYD WY T Cp S o b byS Joswia 0+ °C loda YV TC glod 51 Joili1 V00 g slod yinl38l gl (1 -A
WhA Jmol S CT C S ol 1y Joil Jgo oo, Cud b (0
(A jpped ) (Ymol CxH-OH = ¥7/+) g ) c=Y/¥7Jg . °C"
]
~ Yy |l
N

www.chemyazd.com



pais g dags YF ¥ aladin: pga iy (V) sl 5958 (2 Sliladial oo 9ud g0 &Y juu

N

wianibople | | dgs gobag cale,S cud b g L yS 9 550 223 9 8Ly iy
e N
VoI obiscayd 6 alod g s CS s Jl 2 B oyd ol add 0 Lis JeUg0 d 51T, 00l S (g oy LSS g 0,y JSG -1
.%ﬁb@»lﬁﬁ}d&dmﬁQo,&f’.&wldic‘.‘spcl&)ﬂdam:
§ ol 5 i Led By plas” 5 (1
S duglie s 2895 b 1y Gk 93 le)S b (o0
(NS o)
) c=Y/F7Ig . TCT Sagan,S ol 5l abb,S Jaiedas 10 C a ¥V “C ld 5l el Vet g slod Lidls gl (1 =Y
yaoy J: o p (AS 2 peb ) M%ﬁ‘)‘gydb;%ﬁk(g
.ok ga(ui;.aalf— u..ul)sl )\ OCLg o}L\l‘d.g ‘"j sled uwl)sl dlﬁ re)’\f dl.o)fscblp )]J..S.a u:.‘i‘}é”f»
\ (AYobg) cadd Tl w3 0,le A SG ang U )Y
2 3y Jobl gla JgSlge o8 o e pus :Sikia (|
S dslie > yidei b By
S5 e By 9 o slad 4 07 C Lalidl (sl LT (o
Tl § ol Sl Sl
-/0 (AY o) g 1y Cow 30 O yle Caw yd UKW ¢ 3 O le S DU L s yd (38 (aduiio 1 e — )Y
€ cad LS ool sl 03 (5 dod e 5] @i
VYD (AY ) sl o3 oS VYA T (YF/Y CC g YYV “C 5l gl VO v g glod il (glpe—VF
Ymol CyHsOH = ¥7/+) Wy/eo Jmol SC™ i p - 3uS dewlxe |y Joib] ARCORN |
g 2 Jotl e 2o
Seagi |y Jgo olo)S Cudil S (0
VYOl FFY/F T i Sl 0¥ boyF Joj i Fe C glod 4 Y0 C glos 5 (CrHOn ) fund VYF g glos Lial3él gl (1 - V0

-

VANA Jmol . CT $ ag,y9] Cowd 4y 1y CYHIOY Jgo ol yS Cod )b (o
(Ymol CyH+sOy = 7Y g) (CrHsOr 039 olo )5 cud )b = Y/¥A 1g’. 0C*‘) (AY cs2)
[
Yy

www.chemyazd.com



pais g dags YF ¥ aladin: pga iy (V) sl 5958 (2 Sliladial oo 9ud g0 &Y juu

wianibople | | dgs gobag cale,S cud b g L yS 9 550 223 9 8Ly iy
>
-I¥ (AQ sl ) S JolS 1y 15 ke ¢ 318 J51 1 conslio 03l 31 alinul Ly —1 5

[4.;&.1 el e — Sy — W5y s als— 5 e — Comim uS 5 — 93— ok o — ol ]

LCQ— OleSs 00le diged S (5 oWl slb 03 (g dod o (55l @je P
Vo felsS 3 ol WS et duole b sl Gl O C 4 ¥ TC 51 ol sbod U pudd oo boyS VFYV T LA o5 Be g 4 VY
op g (AQ g ) S Cowl 3 Jos 5 dows 8313 ‘_gl.&:}.lé )“S-l
O ool 0y e L
I\YA < [¥0) <IYYD < IYAD JEICT g ale cubyls
'/Ya (Qn )Q_mn) .M,&g‘)ﬁbw):l}0)9..0):5bb;uMbﬂ}Q)l{&ukn)bUl{w)b—\A
€355 oo Jols odlo glb 03 i3 > 9 Ml ¢ byl phaial slo o8 > 54 sl (g5, 51 LS5 e yS >
\ cod Fwl B s p g saud 031> g S 4 asgi L -4
Tl S el ply oa b (e glo 99 ol iz 551 0Sibe U]
Sl cwl § i @lo plS 2l S 55l (@
( Qo puedd)
) ( Qo s Pl 4Bl il FTC o glod o 51,0 g ol o315 o] Jgo S 4 b yS Jg5 Ve e /A Yo
vo/y Jmol ."C™ 23S Clas /MOl “C sy 0] Jge alesS cud o (]
Tl § 5 e bogd o 5 Gl 0] slod a3l 0] sled it €355 00l ((2dl)S ) 1S Jgo e 4 g3l ke ) ST (0
N ( Qo cs3) < S gt Cowlio JWId 3950590 5100 -V
oewl £ TC O led S5l 5 i YOTC O il S ole)S (580
ALY ( Qo cs2) c oS ORI G yd g A i le > -YY
ool JgTICT (ohy ol cdlo— oS cudls) s>
]
L Yy

www.chemyazd.com




psliis g dags YA SIYY Glado : o 9o ads (¥) st sy 948 (lgs Olilaboel oo 9 g0 &Y Juu
wiani baple 3 O syl < dabelew ol ga ¢ dilobuw 200 9 Bl i,
e A\
\ (AP cso) S adudia A3 cpwigi by g5 0,la0 51 SO 2 SwdU L Swyd -
sl (5 s S Sy e odlo oS e s ]
35 o0 sl abord (ESTg b (S5id e 0] 3 & Sl e 3l (o ( potes) oo Solipdge s )3 (0
/Y0 (AP ) C A mdgi 1y 398 Fwl I S Cuwl (g a0 ¢ g5 sl CuoS I S plasT Y
oy 2l cud)b— pleS cud )b - Jse olo)S cud )l
-0 (A jg peih ) $ gm0 o0 Jol5 015 (9,0 (5 8519 PSS L a5 6 dhoa 3 JB sbila wiS asuin -
[ o9 cstle s = Il = ala S — (339505 — ogmalymwgns — pmS1 (3 (32,5 — glt — oo gtloyS — yinsl |
S Cab b 3 el and 13 95 ol 31 e 2 S o py 4t oy S o b s
-/0 (AL ) g Ty (S y 30 Jdd L oS adudie 1y g5 Ogle G 3B L dweys —F
el 0 eSS oS byl
sl (b — g ie ) ol Lod g (b — (g e ) Copols loS (231 Y0 TC los b Tl 5
el o ol codle 395 it g0l Laue 4 (pimaw ) Slobo I Lo)S ST
-/ (AD b ) gl JId g5 Oyle Sy (gl -V
€ Gl S0 Cwolh S ohg 2oy cud by
- /YD A5 2590 (6 dilolw bus 831> JS 4 4 g L-A
(ADob) (Wil b A 5b) § Cuwl (o9 4 51l ol
\ h E i (AQ ) Do Fwl B iy 4 S aangi b - 4
g |y o § dte b conl Cuto ailel AE (]
35 T =T s Gl e p &S plaaegb(o
e g § Sl (V) b (V) lge 51 S plas” sl )90 (5 aslolus
E_u obsz < (Y Sy = byl ()
A (AD e ) i gh |y Sl o 13U O jgu0 43 g S aSio 1y g5 (6 Ao S DU L gy Y e
€l g e caols G 2be)S 551
- =S| J
YY

www.chemyazd.com —



psliis g dags YA SIYY Glado : o 9o ads (¥) st sy 948 (lgs Olilaboel oo 9 g0 &Y Juu
wiani baple 3 O syl < dabelew ol ga ¢ dilobuw 200 9 Bl i,
p
-0 (AD ped ) .Mﬂ‘,&w,:&,l{&‘w)buggbjlgéblg— AR
ol (st ] it ) o oMo « by ial8l lolas igy> (65,31 1 g (o | Lsiio ) LoyS oMo « 3948 Jitto g0l Lo 4y ailoles 5l Lo,S 51
-Ivo (ADcs>) s i 1y ilobes 2 £95 (1) 5 (Y) 5 (V) b US4 4295 L VY
/Y0 (ADcss) § Cowl (ol Swoliydge yi Camold (V) 9 (1) 3,050 3 G plas’ -3
e le)S )b (¥ b byl ()
Coab o (il = el ) alobu Sgy0 (555 e a4y ailol 51 (6551 JlEsl b »
-Ivo (AS b ) Tsyle b aiwd (Fad iy (loyS Cud b g lod ¢ poe (Suoludge i oles 51 S 2 -0
1Y (NS joped ) .Aéfgléé‘ill,di&w‘&w):b La b)”o},u&{lgﬂ}c’.‘))%& -\5
€ om0 (8 wemmmmmmsssssersenens & abolw . 0yl (6550 6 dblo (g0l lao b lpis &S (ol ailobis 4y »
< (b Ssxe (@
/o (AS ) 0,5 Yo Jglomo giome (¥) 9 (V) slo Bk gy @ 9, USG5 -9V
.Ml(CuSOr)QwW(II)W)@)b
¢l Gy By 93 3 5 (Sslidge i ol plS
o= S5y oS b Js
- IV (NS 3 ped ) ol Of oy axlad S o 4 Lo (950 (55091 yadi (5 03 Wi 13 JSWI - YA
b Jelats 2C 5D ga By 1S 2 e
S edlawl (=4 > <) codle 1SS (g9,
515 (610 Gl 31 Sy oIS ¢ o S sogus B 4
(& g loys Cudyb ) S 1 § 08 o0d pudd 315
]
N\ Y&/

www.chemyazd.com




-

www.chemyazd.com

psliis g dags YA SIYY Glado : o 9o ads (¥) st sy 948 (lgs Olilaboel oo 9 g0 &Y Juu
wiani baple 3 O syl < dabelew ol ga ¢ dilobuw 200 9 Bl i,
P
(AYobg) RV Fe
- ol 3 leyS Jsl e (1
i (obed g9 ) slebs (651 (o
-/o (AY jgueh ) g |y Cow 22U Oyl Caw pd UKW ¢ i )l S DU L s yd (43,5 aduiio 31w Y)Y
€ Gl goiie (5 ol ¢ 29 0 plox] 63)3]6“]3[')-"[-&45")1 2 aS gl alel»
/o (AY cs5) s g |y 25390 Fly YY
(8= lod— losS byl ) T cusl 505 00 03l _Suslidgo i ((sla) Copols pluS
-1 (AN 2bg) S JolS cuwlio s 2319 LTy a5 oyl ¢ 35 A0 sy 015 5 oalii! LYY
[ o — o — S — oy — dla— (gl |
+ Cawl s Caols olbo)S cudyls g, Canold Lod ¢ dilolus G 4
\ (AN b ) o dwS o 1) CuoS 2 (4399 (T b (5 1080 ¢y pd Cuodle (4015 41,8 U g 83,5 Jie aolidewl a1y o5 Jous - V¥
ey & e oslad
el cdb )
sle)S cudsbs v
oiy lo)S Cub)b ¥
Le> ¥
-1V (A cs2) RVOREPS R PN I W PR NI WP W FR PR W REOVES R PR,
€ ik ol (glade plod i clale g poe cp ¢ JBs il oled »
| (A cso) g JIO L) el 3590 g2 Gl e g g yl90d 4 dagi L Y
(u.ul.aj « 4\J9J 092 ul)y}u ) aloluw C)?.I (T
§ Conl gl ol 45 4
§ iro b canl oo wilel AE (0
-
\id
\/




“!....3% ¥A ‘:“ﬁr— olad 50 p9a o 3 (\"’) s "L;Jyls‘sfl@&&ubld‘;:‘yé}ocb}”}a

wiani baple 3 O syl < dabelew ol ga ¢ dilobuw 200 9 Bl i,
e A
/Y (AQbg ) - S BN 3l JAI3 1) canlio (gl 4l 35T L 435 VY
(55 8oy ¢ S5 gl Jgo 3lass ¢ Cupd )5 slaie ) . 35y (oo losd & 5D Capold Ky ¢ goull i s K ailo gl lobs 5
« Ll dilol (Jud oled ales jlodg (olo)S cud b »
-/0 (M eso) RCVWEPSTRUA T 1 | V) PRV S/ W VRN | LR FIRRLAWRT I O
€Ldgy (oo o 4 ol Sud oled 5l J&s gL )S < Lod sla oS
ALY (Qeslog) REWLREIL e | PRGN By R VR UISVE R\ R B
€39y (oo loud a ol (((Fad— (5)lade ) Capols o}y le)S byl »
-/ ( Qo g pid ) c oS oSy o yd o sle 51 JA I Cow 2L dalS’ s LYY
€l (o 13 ) S S 5 0 (e — 503 ) g S 2 5 2
AL (Qo jpeid ) S g9 b dn ¢ 3L ) diwd S99 dn 31 Wl oad 8315 (Ui g5 G 45 oS o dilelus Y'Y
\ OIS . Cunl 39390 (NAOH ) a5, oo +/YAMOLL™ Jgloeo — YY"
(cotlosS b JIa clod ¢ o0 ¢ o2 ¢ S ) (Suolusga s olgh
(Qocss) S‘)%SM“_JM&LQM&‘)D
—
\ 1 J
\/

www.chemyazd.com



OF I YA Bladis : o g i

(¥) sl (59408 (il lilaial o0 9ud 9o &Y fuu

N

-

(AP ) Pey Mgy S aarg L-F

S oy 1y 2018 ol AH code (T
YK Cp § ool Joj oS x> sl ol AH (o

wianibople | | oI g Sualinsge 5 0536 9 (5959 5 S5 9 AL, il
e ™
.10 (AP cs>) S asuine JaId g b1y g5 8,lae 31 Sy g2 Gw ydU b g 3 )
ol ply (T s e b S9y0 (655 sk (lise 0)lged ¢ cob Jlid 3 ol poss K 22
-1V (AP csa) .+ dwdd byl |y 393 ewly s § Cowl Clls 2ol S IS W g AE |, q o 51 ( s ) dilobw S 43 -Y
-1V (AP es>) D 3ga0 o0 ol 398 43 395 yob 4y p 3 W1y YO TC glod 45 g dausme Col HLiE > -
Ba(OH)x . AHxO(s) + YNH:Cl(s) —— BaClx(aq) + YNH+(aq) + ) *HvO(/) AH = A-/¥kJ
58 asedio |y o 03,8 (553l o 9 AH ] g9 52 50,5 o) ) (STy ol el (T s Joges
-Ivo (AP ) 200l 0315 ,lag00 4y dngi L -F
$ ol iy S AH S 1515 |y sl o3l 0 o3l olits 25T
-V kaJQJ
A (AP Sba) Al 3590 ((piumannr) (5 dilobus ¢ 9y ds 9y (b JSWI 31 S 4 43 -0
s ailobo o1 3 oaleyF Jold . cansl inlojl 5 ) 39,3 ol giomo
Sl § sl ply Qy b o ko 5 azils it cusdle ( |
Sl Sl gl Qp b o o g 4zl ute coodle (0o
A

|

www.chemyazd.com




( N\

auliis g dags OF I YA Sladis : o g i (¥) ot sy 948 (lgs Olilaboel oo 9 g0 &Y Juu
wianibople | | oI g Sualisge 5 0536 9 (5959 5 205 9 8L, il
4 N
VAR ) § 39 0031 b e Lo)S yladie da IS earigel I (B e b (eIl 5yl a9y 02,1 FIAAG JolST STy p5 -
A+/¥kJ+ Ba(OH)y . AH+O(s) + YNH:Cl(s) ——> BaClx(aq) + YNHr(aq) + ' *HxO(/)
VYV KT O
) (AL b ) Lo 5 oo & (i) ol STy @il 5153 9 a9 JSKud 3 -A
TSl o3>
S pusg § ke b Conl Cute 43S plool IS cuoMe (]
§ 3o pb ds LiiSTy ol 5 o sl (sleS (o
- /Yo (AL ) c oD ol ) Cde § Sl S U Sl 03L0,5 ud 831> S Tg 413905 4 angi L-Q
i
A7 (AC j b ) oS ey Jd w3 g0 40 g Bt 1y baw 0310 Oyl 3L L Swyd Y e
Cooyly (S 313 pbnl pono 0 g5 g canl s @b S  JT»
(AC b))
Cal e (oS i3l ) el LT 4368 oo ol LoyS « o3l il S o
0| A 1y A 03,5 o 1y o (s BLG 1 ¢ 3gu0 (o0 0315 LS i Cuoww O 3 g lais ] Caodle S L Canly Chows Oyle 2 )Y
(NC cso) caS J8e 295 il (g oS 4
[ S—- AH - cal - T-AE ] @Epgo)bhzmbam&deb)fd]}y(i
ol Hlid 50 lase b ol dolie (sbo)S ol (o
—
G va |l J
—

www.chemyazd.com



~

auliis g dags OF I YA Sladis : o g i (¥) ot sy 948 (lgs Olilaboel oo 9 g0 &Y Juu
wianibople | | oI g Sualisge 5 0536 9 (5959 5 205 9 8L, il
e a
V(S o8 b onidd STy (9,3 (55591 5l o8 1) (ST (953 (551 - D9 o0 el S e (yghuamst L (6 ik 3 25 il -V F
W
C:H..(g) +— Ox(g) —> FCO(g) +oH\O(g)  AH =-YAVY kJ
Y
$ alolos (g3, e b 0313 ol S Lago (g5, ailolus ¢ 438" astio s ol b s Sooliydgars sl 0o 51 605 00 b
(AQ )2 ) § 5SS b canl o3le )5 STy (oo
AN (A Sbg) .M,&gI)Qw):a)lgscw)ali&gojlgéblg—\a
€l (e — s ) @b 8>
I | S Gl S JUS 31 o 5 (G955 5551 et 1 - 3905 (50 Lo o i gy U s St 43 Sl L 9 o 43 535 S5STy 15
(AQ cs3) CHx(g) + YOx(g) —> COx(g) + YH+O (g)
ol (ASba) S dmlne Jof cuws 2y g5 g alob (93 (5551 peii AE = qF W Seolusge 5 Jol ol 5l oslisiwl LYY
w=\¥]J ailolw q=Yé+J SRR P )
-IVD (AFes) D Fowly D590 o2 a 23> g USUS  dn g LA
2,13 )18 A CurBygo 53 gy STy el 51
Ol 351 Sl SQ a8l g Jglowo ¢ S s 33,5 5L L
OFwmst 0519 51 s - W83 (0 (ST o2 ke 318 L ol
L o3ls plosl IS Lagxe (g5, ol ¢ LSl plsl (1
Sl ¢ Gblw gy e
§ stio b Gl o a8 S plosl JIS coMe (o
s (AS cs2) § ol s @il ailols Ky gy (8551 gt 12— 14
-0 (AY obg) Sl § Cawl Sl 20 S (5950 559 pts ) AE LT-Ye
Vo c S oS S gl U1y alobs W9 AE Clodle ¢ aul a3l JSWG 4y i LYY
(AY e )
]
"R
N ! J

www.chemyazd.com



- Gl 0w il lyy giumy b gl Sy 25 55 Col LBy Lod )3 9, 4 9, Al 2TV
LS et S piie by e ploul )8 cwede (I
S8 Laseie Sy cpsg bl AH codMe (o

(AQ D)

auliis g dags OF I YA Sladis : o g i (¥) ot sy 948 (lgs Olilaboel oo 9 g0 &Y Juu
wianibople | | oI g Sualisge 5 0536 9 (5959 5 205 9 8L, il
4 N\
v (AY ) 3y (g0 el (ol Ui 55 ) S oo (ygimmy S U (g pailanw 53 325 (gl STy VY
V) YCryH:(g) + YOx(g) ——)VCOr(g)-i- 7Hr0(g) + LS
Y) CO(g) + YHx(g) ——> CH+OH(g) + L5
§ el s plos 1S el (g5, Laome STy p1SS 3 (o
§ dgi (g0 031 i goled ax b b STy oyl 50 i dlobe (slo )5 (o
<35 e (V) STy sl S g b1y, AE codle (o
-/ (A b ) cawS JolS bl s 0319 LTy o5 oyle ¢ 315 A1 g 0515 5 alii! LYY
[ 9= o G — (ot = Sl — 1o |
€. Cn] e é)b(&))lfs ........... éJlJ(.iJsLs.)s).) k.g)))l »
WVO | jl—BY Camdg ;5 (g ¢« Cab jLS j3 (0ST9 @l 9 Ll s (53,5 5L 51 (o« 313 41,8 X Curdgo 45 (ygiamy 325 JSu 3 -T'F
(A Sbg) Do) el 308
wdles ax b1y LaiSly 55 o bl (slo)S (1
¢ alolw (g9) laze b o0l
) (AN jpeh ) .C‘—w.rlb:l:lo)fb.f;w4.3c\ilolw‘O‘g)Oms)xlgwQ):ﬂbplqdu‘wﬂ)‘ﬁ)b—va
Sl § Lite b ol e ¢ 455 ool IS oDl (1
§ > § 05 0 000l dx uiSTy 50 0 dlalie (sl )5 (oo
-Ivo (A cs) e gt Ty of JWId ¢ g5 sle w30 b )b cpentd LTS
ooganls AE ply AH 345 pbsl ol jlid 5 L 3 Hy(g) + Cly(g) —— YHCI(g) + Q : i)y o5 2 »
-/

J
¥y i

www.chemyazd.com —



~

auliis g dags OF I YA Sladis : o g i (¥) ot sy 948 (lgs Olilaboel oo 9 g0 &Y Juu
wianibople | | oI g Sualisge 5 0536 9 (5959 5 205 9 8L, il
e N
(AQ jjed) CiHr(g) + TOx(g) —> YCOx(g) + "HxO(g) + q
/0 (A cso) g Cde SILT, 5 s O le b L g3 -TA
« Ll cdls gl aslebo S (5950 (65,50 pss »
o |§ AE° b Sl y5 i AHO.\.&SUM ¢ Cowl 835 ol Olay OMB)WQ}E’.)“Q‘.U)WB b 4 oS53 Jﬂ..:})b -Y
(AQ cso) Sl
Vo 019y OFumn U (5 yaidow 9 Cali (5lod )3 95 41 9y STy -T)
: Cowl 8w el
&5y Lo b sl 031> plgl S Lo () aibols (]
CApD syl § wlelu
T 990 S5l e L 39 (o ol i e Lo S il (0
(Qesbg)
35S asaio Al ol 3 1), cedle s S (I
S A8 e s iy 5 Sealiges o o918 SaS (o
§Cml Cawpd T LY (o daly 5l SO plaS
AE < AH (v AE > AH
(Qo e )
AL (Qo jp b ) § Gl Sl U b s QU ¢ i (65591 (aSilho VY
VO | . awS aduive JWI5 i U1y AE 5 Wi q Caodle ¢ Cuwl o0 ool S oo ygim b (5 i 9 Culi JLidg Lod jd prj iiSTe-YF
(Qecss) CvHr(g) + YOx(g) —2— YCOx(g) + YH+O(g) + q
fi—
\ Y J
—

www.chemyazd.com



-

paldds g dags 04 JIOY Giladus : o gu yads (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
iani baple wsu‘sdmiﬁss34‘,mm.ulml; S g b,y
4 N\
-1V (APObE) L aadd mmdgi 1y 398 JuId § Cuwl 15 (Wi (il b (U1 6515 51 S5 1S g s glod ¢ o5 (gl S Tg a4y asgi b )
\s
b1 o g CyHs(g) + . Ox(g) —— YCOx(g) + YHxO(g) AH =-Y¥YA/7 k]
A
ool S gw CyHx(g) + ;Ov(g) ——>  YCOx(g) + HxO(g) AH=-1Y02/0 k]
-IVD (AP ) LS adedio JI5 (puigi U1y 25 ke (G 3l b awps Y
el e g)hie Na(g) Jusis oyt Jusl »
-/ (AW gy iedh ) oS gw 3kl JUST DSy i Y
AT < g |y 0 olool Wulyd g Adlre ¢ gy gy SIS A angi b -F
(AP b )
Vo | e YOTC glod ;3 AICI(S) « dols S owiwogll JuSWid 3y lusiliw] JUST 03 (i & s g0 (1 8 190 (o2 lhownd (5 AI3lro -0
(AP cs5) . Cowl =Y+ ¥ kJ.mol
AL (AP es) Ty STy g Al > -F
Vv osly)  CsHs(l) —— CsHs(g) AH® =YY KkJ
Y yaiSly) CsH+(s) ——> CsH+()) AH® =? kJ
$and o ol |y sl ae AH® (25l 0 il o (]
gl D OBl (gl g Tamd e B LN L Ve L=FALSAL SYY LYE Y claose IS plS €I b @ (o
-Iv0 (APcso) Sl Suailwse Y 9 ) b WSty AH UT. Wil oud plbxil Yatm ,Lid g Y8 C  gled ;5 yj slr STy Y
Y
vuiSly)  CHyOH (g) + VOY(g) ——> COx(g) + YHxO()) AH, = -Y7¥ kJ
Y
Y STy CH+OH (g) + VOY(g) —> COx(g) + YH+O(g) AH, = ?
]

www.chemyazd.com —




,a:\b'l:t‘g‘%@l Il ‘,_||O\"C3L‘;§.|A:?3Auﬁ.’;._i (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
iani baple wgu‘stlmiﬁﬁgdjﬁ&ddb S g b,y
4 N\
AT (AL b ) Swalisdge 5 3,lailiwl el TS Ly a5 A
/YD (AE e ) gt 1y 0l el Kl (g ddlae yu 5 JSud 13-4
0 (AQ ) o |y WD Samd o il 1y AHT (< COr b STy 5 S plas -+

1) C(s . ) +Ox(g) —— COX(g)
Y)  C(sccdls) +0Ox(g) — COx(g)
v) CO(g) +% O+(g) ——> COx(g)

1o (ADcs>) § 2905 o0 B8 15 45 pheo On(Q) JuSuldd 3, libins! _JUST 12— )
\ (A& b)) cawS a1y Ao ¢ JB sl 3,5 0 5l e VY
d“-’di J PRV PRI NUW I 2 O sl )béJy S QJ; *‘95 dl)%u*"‘?.‘ Cal T/ kJ.mol" (;_‘.’.%’95 5 skl ‘_rJLj—
sl Y LS P/ KT g 6 33w o o S

VUKT e S el oY LS JgiskS sin bl ol o Jge oI 053 sl -

\ (MG o) .o Gewly Joua (sl o315 5l a3liian! L - VY
C ° 5 o, oy s 55 oluS (1
(atm) Lz C") L & 19 ) I S @z B el (
35 Jge ) 3 b8 sl JoSge o8 > sy (o
S S ol g
) 0. COrx 2 ¢ Cwl § i
v NOx Seelizage s 3laslil el )lef]e,u‘s”(%,
HISEYA)
) Yo Ox LU
.10 (A es) S S (o0 (£ (Wl Cowd Cuwgy (59, (CYH.OH ) Joilil g,luke oS, U Ty —3VF
T
Y¥
- | )

www.chemyazd.com



www.chemyazd.com

,a:\b'lﬁj‘%@:t O‘\‘:NOVQL;LA:(:@AUZA.} (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
iani baple ws%&ﬁliﬁﬁ\gdjh&ﬂub S g b,y
4 N
\ (AS cs5) LS gy 1y gd 3, ilinsl LT (1 V0
: Nl 2 (sl Jgsa ghdas 4y dagi b (@
AH ws(k].mol ) Jger® °>‘-A’r°l5 g 1 AH Jlade
#- HxO (s) <! ') HyO (s) —— HxO(l) AH,= ?
v/¥ Hg(s) o> Y) Hg(l) — Hg(s) AH,=?
Vo | g o Jomo 4 3last (4815 51,8 b e awil Jada 55 oawd 0315 (b wiylyd sld AH & bgspo (-F7 o +7/0 (+V/Y ) s aw ,S1-9F
(AY o ) -3 Jol 1y Jgao W g8 e
Kl (5 dolee Sl g5 AH  (kJ.mol™) Sl (s oylesd
Ar(l) —  Ar(g) 5 3l sl ? \
) ¥ ? ? Y
~Nrv(g)+ — Hx(g) — NHx(g) ' '
¥ ¥
Cl(g) —> YCI(g) ? P r
Ar(s) —> Ar(l) ? ? ¥
<10 (AY jppeh) cawS e aolSewly a1y Cowyd 6l O yle c Caw U gl 435 s LYY
SOgu oo 43S a5 o ool 61 slod y3 ¢ )8 5 skl dls (1
codls
- <l CHy 5 Jgo S ] CrHa 55 Jgo o 8900 28Ty o5 (0
e (A Sbg) g 1y dlos Sw DU L S d Cde 9 00,5 askdn |y i 6 doa w3 L w3 YA
g oo 48,5 a5 1> jao ME(S) Jusiis sl Jsl »
<10 (AN b ) SMD@OWU@L&:&‘}% AH® c(")g(\)d&ﬂlg&ﬁi%—\ﬂ
(V) oisly:  CsHs(l) —— CsHs(g) AH =Y+/A kJ.mol’
(V) uiSly = CsHo(s) —> C-Hs()) AH," = %A KkJ.mol’
Vo (AN b)) D) el ol o3l Wbl @ asgi U -V
Sl S )b 55 Seolidge s 5 luilinl cls 5 ool plas (]
. balys § sl 5 ot 00l PS5 L 03 S o ety e gm0
s (CT) s oole Jgo
(atm) =it
) Yo Ny
VA O«
) C(S, uul.oﬂ)
b - COx
r——
N Yo g
—



Pl g ags 0% M OF Giladus : 4 gu i (¥) el 5 )9S (sl obilasial (o5 9ud 9o &Y uu

iani baple wsu‘sdmiﬁss34‘,mm.ulml; S g b,y
e a
I
:‘): St B 03518 5 osims STy (S3eb b 4y STy slosS (1
)
el it sl e sl s P5F 5 el T (o
OB
VYD (A cs) Shya § a3 oo i |y NH(8) JuSuid 3, uibive! il STy olsS 45 o albio glo,5 — VY
Vs Nx(g) + "Hx(g) —— YNHr(g) +Q
)
Y sy~ Ne(g)+ — H(g) ——> NHr(g) + Q
Y Y
/o - Gl 0w il gy gium b gl Sy 25 55 Cul LBy Lod )3 9, 4 9 Al 2 -YY
gy |y 03 ploxil Ayl (6 doles (1
qbwwo_\aﬁbbml)ﬁ u)l(u
(AQ D)
AL (AAsbg) § Cowl 37 i ¥ S Tg 53 00w 3131 (5Lo,5 1y oud 2315 Wbl 4y angi L-YF
) CiHi(g) + 20i(g) ——>TCO) + THOg)  AH, =-Y-87 kJ
Y)  CrHi(g) + 80x(g) ——> YCOx(g) + YH:O()) AH =YY+ KJ
/o (AQ D) S B! 5l 515 511, cawlio gl a3 L 35 VD
€l it o)lged ((Glase ¢ (45 gu ¢ Nige ) 305kl JST»
VO | Sl D g yd awd 0313 HWid (g dlre oluS A bgs e ¢ A ygiar 5D AW dindg 3 luilinn] g (JWT 51 S 2 WS asuive —YF
u?“*’ b Oy
) AH® ., HxO(l) V) CHx(g) +YOx(g) ——> COx(g) + YHxO(g)
<) AH' 5, .l (2 Y) YHO(l) — YHx(g) + Ox(g)
<) AH" < CHr (g) Y) TCl(g) — Ci(g)
F) Cls wcdds)+ YHi(g) —> CHx(g)
(Adcss) %) H:O (1) — HxO(g)
") Clk(g) —> YCl()
b oo 4tb S a3 )3 yhs (— Ocg) ) JeSis 5wtz T »
p— O.(g)
L \id

www.chemyazd.com



-

N

paldds g dags 04 JIOY Giladus : o gu yads (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
iani baple wsu‘sdmiﬁss34‘,mm.ulml; S g b,y
e N
o (ool ) lyn § ol 55 Lt (iiSTy oS 51 8ud 3131 lo S ¢ oy Laglpai 4> —YA
V) CHOH()) + YOx(g) —> YCO«(g) + YH-O(/)
¥)  CH.OH(g) + YOx(g) ——> YCO+(g) + YH:O())
VYo (Qaslog ) Do) Fwl B ow p ar e oawd 83> g dolre 4y asgi L YA
) . L
V) NO(g) +- Ox(g) —> NOx(g) ¢ sl AH™ 10 NOx(g) il j28Ty plaS” (sl poii(
Y
)
) ; Nr(g) + Ox(g) —— NOx(g) g 1y )00 sl (iSTy 09 b s
) Nx(g)+Y Ox(g) ——> YNOx(g) 225 65 S LSt 5 sl  JT (o
i §ogd o 498 i 1 5ae (NO(g) , NOx(g) , Ox(g) )
-/0 (A0 jgueh) o gl JWID S j3U oyauo )0 9 83,5 adudin 1y g3 Oyle S UL e yd Yo
€l odle ol e 3kl T 51 5 i ¢ pals (g eale gD 5 laslil JsT»
/0 (Qocss) St g Calio JoIS 125 ©4le (sl - T
€ogh o aid)S i ) ya0 H(g) Jukiss s)lusbasl  JLsT»
€l ) g )bl (T 55 oS — 5 i ) odle K s 3kl Il »
]
\ Yy J
\/

www.chemyazd.com




-

palial g dagd

£ ‘,_||O‘\C3L‘;§.44:?3Auﬁ.’;._i (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
303 9 gl mrls S 0 9 Bl i,

N

-

J

[0

Ty S o 03Ul (srot b (e ) (inslo £95 42 5« 8 55 511y 25 STy (AH ) (ST S bl o8 5 sl )

.
(AP css) CH:OH() +— Ox(g) —> COx(g) + YH:O(g)
Y

~

-/

(ACbg) cowS Jol 1y g5 le 2 SIS sl ojlg 5l ealiiw! b Y
(55 ot el oo el AE (555 AH |
PV IS V23 K oo RO SO P SO Slod iwle 3

A7

(A oo ) Tand 0 i 1y Riwd 4 9, 4 g, JSi (T1-Y
§ dgud o0 03] (5 9kt d> (g BlKid (] 51 (&

A7

§ 390 (50 03kl (g yskiie d 4 g § Cunnr Al (2 U bl 0315 JSUd 4y dagi b - F

(AQba)

(AD s ) L3 Eowly 25 Gl iy 40
Tam o Gl ) (alKes 4y gy 4 5y JSS 1
§ 25 o0 03latwl (418 A (glys o&iwd oyl (o
Gl e 51 S P 6lSwd ol 1S plSin (o
o (b s (@ ¢ Cawl col ons o3l

A7

(ADcso) g WD w3 g0 43 g WS adkdine Iy g5 Osle o db L Sy —F

398 (0 65 058l (AE ) ol poe ) (2581 6 slo)S Jlgd geinle S S5 p3»

<[

(AS ) .Msi.gc\f).g)b‘)DJ..:}Jalst’.’a)l.:.csAﬁ.ibadnmwuolc,og@o&‘dgdw)l}'bﬂ}nb)@ -y
.« )3 655 03ll gl Jlod miwle S 51»

AL

-

239y 2 )8 4 ol e, 2 Sy sbo)S (648 il gly e giwlo S »

o (b s (a
val

www.chemyazd.com

J
/



N

£ ‘,_||O‘\C3L‘;§.44:?3Auﬁ.’;._i (V)sa“ungylSdL@JQubld‘;:P}oCb}fl}u

wiani baple 2 9 g paale S 223 9 8Ly iy
4 N
3 cob AE _
g Sl T s AH S ¢ Slodd gile)S >
AIYD (AY cs2) s gi 1y 325290 Ty -V
(o= o ) § 0905 o ooliiw] o3lo S (i gu (slo)S (605 0310l gl iwle S pliS ]
A (AN Sba) c oS JolS cuwlio (50519 LTy 3 O le ¢ 0I5 JA 1> gy ojlg 5l ol LYY
[y rp————y
€09 (oo ol culi pres o STy S (gl )S (605 031l glys v, gowwle,S 51»
) (AN e ) S OBl 36 JA D Cawyd (6 A0S m s Oyle SIS 2 0 )Y
g o 03\l ( pubitune puf | aane ) gy 4 GiSTy (cloyS (65 0310l g1y iwle,S I (]
5 o 65 ol b (B ] o ) 3 STy (slesS e qiele S (o
48 o e |y O (AE TAH ) g39; (o )5 & ((msi | (5m0 ) slo 8 (6565 05131 (s (onon ile S (0
-IY0 (AN cs2) $ dga o0 83! 03lo S (pSgw (Gl )5 (505 8510 6y (g Ay 4 1 VY
€9 (0 (655 05l ol wmes j0 STy sl )S ¢ Jlod miwle 5 S5y
€09 (oo (645 o3l ol Hlid o (iSTy (slo)S ow griawle )5 S5 o>
A (A cso) S Jie 4ol ol a4y g LGNy Cow )b (s A S m5 O,le - VF
€39y (o0 )5 & el ”” ) 22 STy sloyS 65 03l sl Sl ginsle S >
J
./0 (Qocso) g 1y Cde 9008 (adrin 1y y sle SwdU L g -YY
€395 oo odlitwl LiSly AH (608 o3lul (gl Slod znle,S 51
-

www.chemyazd.com




N

asliis g dags PY S P cladis : o gu i (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
wiani bajle OB Gl gy s sl (I daulas ST 9 Bl ¢ ddy
4 N
Vo (AP cs>) +7OAK] (g : ol g5 @ilao « iy Qalb pawbaw a3 « STOY » (i o S5 (ST )
SiO(s) + YC(s «il,s) + YCI(g) + YMg(s) ——> Si(s) + YMgClx(s) + YCO(g)
35S Olas g sl ol jl ekl L1y STy ol AH
V) SiON(s) + YC(s «uil,s)—> Si(s) + YCO(g) AH, =+54. k]
LAk
Y) SiCly(g) — Si(s) + YCI(g) AH, =+5av K]
AL
) SiCli(g) + YMg(s) ——> YMgClx(s) + Si (s) AH, = +5va kJ
VYO | (APg) .S dmwlxe Iy C(S ¢« Codl SH HYO(g) ——> CO(g) + Hi(g)  :iisly AH ¢ sld STy 51 ool U -Y
YV oSl C(s e eudls)+ Ov(g) ——> COx(g) AH = -YaY/o kJ
v oSl YCO(g) + Ox(g) ——> Y COx(g) AH,=-077/0 KJ
¥ oSty YHy(g) + Ox(g) ——> YHYO(g) AH_ = -¥AY/7 k]
FATVOOKT
) (AP jpeh) oS aswle g5 s WiiST9 AH jloslia! b1, C(s « cudl,$) + YHo(g) ——> CHe(g) : isly AH -
VoSl C(s«eudls) + Ox(g) ——> COx(g) AH =-YaY/o kJ
Y susly)  CHr(g) + YOx(g) —> COx(g) + YH+O (/) AH, =A%+ /Y K]
v ) H(g) + 2 Ov(g) —— HO()) AH. = -YA?/+ kJ
y
YOIN KT g
\ AR Ol (AP eso) S Ol 1, ¥ STy AH . 551 0ads plogl Yatm jLid 5 Y87 C gl 43 5 sla LiiSTy —F
\
15ily)  CHOH () + £ Ox(g)  ——> COx(g) + YH:O()) AH, = -VY# KJ
¥
vsly)  CHIOH (g)+ £ Ov(®) ——> COx(g) + YH:O() AH, = -V#¥KJ
Y_aisy ) CH:OH (/) ——> CH-OH (g) AH, = ?
Vo VYK Cp (ML) eyl Cuwd aly g5 STy AH ((¥) 9 (V) 9 (V) g STy 5 odlisiw! b -0
C(S « cuils) +HO(g) —— CO(g) + Hx(g) AH =7
) COv(g) —— C(S .« cuil,s) + Ox(g) AH, = Yav/a kJ
Y)  YCO(g) + Ox(g) ——> YCOx(g) AH, = -077 k]
Y)  Hi(g)+ - O«(g) —> HO(g) AH, = -YFV/A kI
y
N\ J

fe
www.chemyazd.com




Pl g sgs Y AP Gladio: pga i (¥) ol 559488 (2lgh @abiladial oo gud g0 &Y ju

wiani bajle OB Gl gy s sl (I daulas ST 9 Bl ¢ ddy
4 N\
Vo AYOY/F KT g (AC s eid ) cygl Cand anly o8 Ja Iy WiiSTg AH ¢ (V) 9 (V) sl STy 3l oaliiwl b -5
Y Nx(g) + 7 Hy(g) + ©Ox(g) —— Y NO (g) + 7 HxO())
V) Nrx(g) +¥ Hx(g) —— YNH-r (g) AH =-3Y/Y k]
Y) ¥NHr(g)+ 0 (g) —> YNO (g) + 7 HO () AH =-)\7YY kJ
VYO -PYAANKT  Cp (A€ css) DS dawlxe 1y 0I5 Ja I LSy AH ol oaly g WiiSTy 31 aaliiw! U -V
YP (s) + YOx(g) + He(g) —> YHPOr (aq) AH =2
1) YP(s)+2 Ov(g) —— P<O(s) AH, = -Y%+ kJ
Y
Y) HiO () —— Hv(g)+ ~Ox(g) AH, = AT kI
A
¥) PyOs) + H:O () —> YHPO+(aq) AH, =-YYV/5K]
WD 1) o))t STy 5 oalial 1 515 il 5551y 5T ( rbions (510 (555 (sla 8 5 0 om 998) (oo 0538 590,15 42—
YV kI (AQD4) - 9] Cowd &
YNva‘(g) R "NO(g) + Nva(g)
V) NO(g) +NOx(g) —— N+Or(g) AH=- Y+ k]
Y) N+Or(g) ——> YNOx(g) AH = 0AKJ
) (ADcsd) - oS anmwlons (V) 9 (V) sl &STg gl 1y AH g AH| pusli oy a3 bgrye AH jlaiie 5 (1) (8819 sy aagi bt -9
1) S(s)+ - Ox(g —> SOx(g) AH = -Y3/Y k]
A
Y)  YS(s) +tOx(g) —> YSOr(g) AH,=? AP KT
v SOr(g) ——> S(s) +- Or(2) AH,=? YUY KT g
A
Vv +00 kT (AS b ) gyl Cand g1, (318 J3I STy W () 5 (1) o STy AH 1 oaliss! -3 o
CSx(/) + YHYO(l) ——> COx(g) + YH:S(g) AH=?
1) HeS(g)+— Ox(g) —— HO()) +SOx(g)  AH,= - 8%Y/5 1J
Y
Y)  CSx(l)+YOx(g) ——> COx(g)+YSOx(g) AH,= -V+V&/YkJ
/o (A cs2) 9§35 (S oullianns yob s (g3 (003 1) (o2lbowd (S (STg 51 (5 )bt (SLo)S 12— )
WWa | (AY o) gl Cawd a1y a8 JA 1> STy AHL ((arbwemsd (s (35T loyS (s or 93 ) (i (1938 (01 41 @ LYY
YAPUF KT YCyHs(g) + YOr(g) —— ¥COx(g) + 7H:O(g) AH=?
V) CyHe(g) + YOx(g) ——> YCOx(g) + YHxO(g) AH; =-\YY?7/A K]
Y) CvHs(g) + Hy(g) —— CyHs (g) AH: =YY k]
¥)  YH«(g)+ Ox(g) —> YH:O(g) AH: = -¥A3/A K]
]
g £ /

www.chemyazd.com —



Y A Ay Q&A:?jduﬁ.‘.}e (V)sa“ungylSdL@JQubld‘;:P}oCb}fl}u

J

wiani bajle OB Gl gy s sl (I daulas ST 9 Bl ¢ ddy
e N
VYD SAAATA @ (AASDg) gl Cawd a1y g0 g9y STy AH ¢ oI5 Ja1s STy 5 osliw! U (T-9Y
YCO (g) + YHy (g) —> YC (s) +YHxO(g) AH=-Y7V/? kJ
S dgui (o0 Buwoli dn Curiuo )3 Hiv(g) 9 CO(Z) bolsre (&
1 +F/7 K (A b ) T sl Jgo 52 Jojol v AH " a8 Clus 0¥
(V) oisly:  CoHs(l) —— CsHs(g) AH =Y+/A kJ.mol’
(V) uiSly : CsHe(s) ——> C+Hs()) AH," = %A KkJ.mol’
(V) LSty - CsHs(s) —— CsHs(g) AHVO =7
/o (Meso) §3)5 (et pullins yob a1 1) (loons (S (1STg 51 (5 b (Slo )5 (19 (o0 15210
\/o A KT (M cs3) S daole IS JA1s STy gl 1y AH 435 gl STy j odliswl b —)5
CHr(g) + YOx(g) ——> COx(g) + YH+O (J) AH"=?
Y Sty ) C(s « el 5) + Or(g) ——> COx(g) AH; = -Y4¥ kJ
Y s, ) Hi(g) + ~ Ox(g) —— H:O()) AH: = -YA? IJ
Y
v oisly)  C(secals)+ YHy(g) —— CHx(g) AH; = -V7 kJ
VD +O0 kTl (AQ e ) c el Cawd w1y a5 JA IS LiiSTy JUST(Y) 5 (V) s STy AH 51 aslisiw! LYY
[ CSx(l) + YHxO () ——> COx(g) + YH+S(g) AH=? ]
) HO (1) + SOx(g) —> H:S(g) + ~ Ox(g) AH, = 87Y/% kI
Y
Y) COx(g) +YSOx(g) —> CSx(l) + YOx(g) AH, =) +Y&/Y kJ
VA SMAKT U (M) .A.ugi&.w:dgl)):ls‘)&l:dﬁls AH’ ¢ 325 W ol 5l el L-YA
[NYHF(D + YHxO+() ——> Nix(g) + YHxO(l) AH® =?Kk] ]
v)  NyHe(l) + Ov(g) —— Nx(g) + YH<O(]) AH,” =-7YY K]
|
") Hi(g)+; Or(g) —> HO( AH," = -YA? kJ
Y)  H(g) + Ox(g) —> HxOx() AH," = -VAAK]
\ £y || J
www.chemyazd.com —




paldds g dags PY S P cladis : o gu i (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
wiani bajle o (B9 43 RIS g (BT dulas ST 9 Bl ¢ ddy
4 N\
VD —\\‘\kJ:ng:_l (Qeo)aa) bg.w‘;oWw)lﬂ)duw,gw&awwlwsb—\ﬂ

y sly) YCu(s)+ ~Ox(g) —— CurO () AH? = 1#4 &J
Y
Y sl Cu(s )+ ~Os(g) ——> CuO (s) AHS = =08 kJ
Y
ca gl Cawd w1y g5 WiiST1g AHT oud 03l Cleb! S 4
CuO(s )+ ~Ox(g) ——> YCuO (s)  AH'=? kJ
Y
\ (Qocss) ..\.5‘59.\.3395 SOr, SOvdh}@‘ﬁ}d&uﬁlgég%ole b)fgf—"'
1) S(s)+ Ov(g) ——> SO«(g) AH:=- Y3V kJ
Y) YSOx(g) + Ox(2)—> YSO«(g) AH:= - V47 1J
ca gl Cawd a1y iy STy AHT sud a5l wleb! oS o
S(s)+ - Ox(g) ——> SOx(g) AH'= 2 kJ KT g
A
]

g Y - /

www.chemyazd.com -




paliil g dags

fb‘,_ﬂf\‘caL;LA:ejduﬁ.‘L_i

(V) ool (59408 (ol Dlilalial oo gud go &Y s

N

1ziani baple Jasdin sl ST i gy du oIl duculas S g ol A
4 N
-1V YK Cp (ARoba) oS Clua 1, HCI(E) i AH' yuj5 Jgan g 20w 0315 15905 s dag5 —)
oske HO () | HrPOx(s) POClr (s)
AH® e (kJ.mol'\) -YA? -YYva 7YV
VYo OYMY KT O (AL e ) oS duwlxo ) W UM.SI, AH 325 Jass g oald ol L-Y
YHi(g) + CO (g) ——> CH-OH()) AH® | .(kJ.mol ) ool
VY0 CO (g)
YA CH-OH(/)
Vo AN K Cp (AC cso) oS dawle 1y g5 STy AJUST ¢ Jgun gl o315l aliiu! L -
AH® o, (kJ.mol) o2le
y y - Vo CH«(g)
CHr(g) + YOx(g) —> COx(g) + YH+O (/) oy Coe)
- YAS H-O ()
\ YUK g (AS es3) e S (3 1y Jgilie Joo cyib g STy 5 dsles—F
v )
CH-OH(I) +  Or(g) ——> COx(g) + YH:O() AH = -YYV kJ.mol
AH' . (K.mol) b Y (s dolro g gy 4 9y Jod ) edlaul b
" .48 4wl |, AH® ¢ CHrOH
_va¥ COx(g)
SYA® HxO(1)
VYo SAY/F KT (AY jpeh) C S daole 1y 15 STy WJUOT ¢ ud 0313 LS gl LT 51 odliw! b -0
¥NHr (g) + 00v (g) —— YNO (g) + fHxO(g) AH =?
AH® ... (kJ.mol™) o2le
- Y7 NHr(g)
+ 4. NO (g)
~Y¥¥/Q H+O (g)
) OYMY KT (A ) S dwle 1y oo 0315 HiST1g AH 5 Joss sl o315 l odliiw! b —F
YHi(g) + CO (g) —> CH-OH()) AH® | .(kJ.mol ) ool
VY0 CO (g)
VYA CH-OH(/)
- — J

www.chemyazd.com

3
L



,51\14'33341\.@3 fb‘,_ﬂf\‘caL;LA:ejduﬁi._ﬁ (V)sa“ungylSdL@JQubld‘;:P}oCb}fl}u
1ziani baple Jasdin sl ST i gy du oIl duculas S g ol A
P

3/ AV KT (AQbg)

N
oS dawlxe [ AHT 1o CrHAME) ¢ ol 031> ©oleMbl 4 angi LY
1) CrHA(g) + 20x(g) ——> TCO«(g) + FH:O(])

AH, =-YYY- KJ
Y) CiHu(g) +20x(g) ——>TCO«(g) + *H:O(g) ~ AH  =-V:87KkJ
AH® J[COx(g)]= -¥4¥ kJ.mol ~
AH® Jss[HYO(g)]= -Y¥Y kJ.mol
Vo SUAKT U (NG e ) oS Ao 1y Slai 390 (piiSTg AH ¢ 325 Jogsa gla 221y 5l ool L-A
¥NHr(g) + 20x(g) ——> YNO(g) + “HxO(g) AH=7?
AH® .. (kJ.mol™) S p
Z¥¢ NH-(g)
+9. NO (g)
_YFY H+O (g)
Vo (A css) oS dwlxe Iy FerOr(s) + YCO(g) —> YFe(s) + YCO«(g) : STy AH™ « oud a3ls wileWbl ay angs -4
S 5 FerOr(s) | CO(g) | COs(g)
YO KT - . -
ke (kJ.mol ) It s el Jisl | -AYF - -vay
Vo | ol LS (32,91 3 81 41 (5131 03 (65531 € ST (59 505 (63 S 41 021y Ui ST L (LS (gl J5LG )3 )¢
Bl 1y (iSTg U5 ¢ a5 031 LS 5 ylilinn] 5 ST Jgiar K0S b e ably o5 7 o0 &1 Glu a1 STy ddlas ,5T. 3905 o0
SOYYY KT g ( Qo jgped ) KW
YCH+NHNH (/) + 8NyOr(g) —> YCOx(g) + YYHxO(/) + INx(g)
AH® .. (kJ.mol™) Jse
+0¥ CHrNHNHv(l)
—yay COx(g)
YA H+O (J)
£Yo/A NxO¢(g)
H:
- £ J
www.chemyazd.com —




Pl g sgs A AP0 Giladio: p ga i (¥) ol 559488 (2lgh @abiladial oo gud g0 &Y ju

N

wianibaple | | g sla LT () 4 MILST dulas 223 g b iy
- -
¥ P KT Cg (Abcss) 38 dusloma 1, € = C gy W 435 Jois o STy (g alalno 31 a3litiusl Ly
HC=CH (g) + H«(g) —— H+C =CHx(g) AH = - yv.kJ .mol™
Lo H-C H-H C=C
(kJ.mol )wgyy Jis] 10 ¥ro AT

WO [ -YAY KTl (APes) 0 oy ol (6102 1y o UST pusiS 13000 9 83,8 Olus 1y yu5 STy AH ¢ aad 0315 Jgua j1 o3l b —Y

mag+§&@)——»H@@H{F$4XQ

S=0 S-O O-H 0=0 H-S Lgo
oYY FrY 5V ¥aA YV- (kJ.mol™) weyy
\ -7k Cp (A o)o) cawS Ol 1y WSy AH Jgan gl 0315 g Jloged & angi L -Y
(kJ.mol"),\s% 35 Lgm
10 C-H
FaA 0=0
| \ta% O-H
\rg C-0
A+ C=0
|
Y/YO Yokl p (NG s ) S Ao 1y g5 STy AH ¢ 5 Jgaa (g 031> 1 aaliiw! L ¥
(kJ.mol"),\s% <5 Lgm
Il-I Iil I-ll III Y C-H
C=C +H-0 —» H-C-C-0-H YA C-C
| ] | | | \fal O-H
H H H H H Y5 C-0
£\Y C=C

-

Vo | AYMKTClp (AMdes) - S dwwle NHr j3 1) N — H Wign (JUST lawgio ke Joua (s 0315 5 95 41 9 ylogei 4 dagi U-0

(kJ.mol'\) Lo 55, Lgm
\Ars H-H
¥y N=N

www.chemyazd.com



,a:\b'l:t‘g‘%@i f/\‘,_NfOC:aL;LA:ejduﬁi._ﬁ (V)sa“ungylSdL@JQubld‘;:P}oCb}fl}u
wianibople | | s gla ST Gy ) 4 (oIBST daulas ST 9 Bl ¢ ddy

-

AL Y TR VPR S %1 Egodo ¢ JJ> U:'“""?’ L g dmolowe (g0 CHg«(g) + *Ov(g) —> CO«(g) + YH:O (g) AH< WSI, )2 -5

(AS Sbg) o S s o Ud 03 ,90,3 Wigw (6551 Egomo U1y L iy STy
AN +¥o kI Jp (NS jpued ) cawS Sl 1y g5 GiwSTlg AH ou 031> graign ‘;Jlbl Lo 3l dlaiwl b -V
(kJ.mol'\) Lo 55, Lgm
1Y C-H
YEA c-C
\tal O-H
\rg C-0
£\Y CcC=C
Vo SFYPKT (AY es0) e85l Cuwd ay ouwd 031> GleVb!l & angi L1y g5 WiSTy AH -A
S il Lawgre H-Cl N-H N =N Cl-Cl
kJ.mol” £ YAA aFf Y¥Y
Vo RARAN RS’ (AA D) o y9l Cawd a1, O—H Wigy WJUST 245 031> SleMbl 4y dngi b (1-4
) ]
H—H (g)+; 0=0 (g ——>/0 \(g) AH=-Y¥Y kl.mol” (kJ.mol™) xgyy it L
H H ¥y H-H
fa¢ 0=0

- )
§ 2,5 salawl O—H S AU g auwle gl Hy g+— Or(g —> HO(): iS1y 31 lgi g0 Iy (u
v OrF ™

A +Yor kT Clp (AQ jpeid ) oS Ao kJ.mol’' s p 1y A—B(8) wgm ugl:si‘,la,os ddangi -V«

-IYd (Qosbyd) cawS esudie JJd AL, i ole Swyab b Gwyd-))
K .&u»‘Lmob)J)E Pl omwdhxy uJLj Egoo );WLQAM.) 0:519)3 omwdhxﬁg gJLj &Mcb)b; uil;fb;ﬁi).)»

g w]

www.chemyazd.com



paliad g dagd

on_NfOC:aL;LA:?‘gAuﬁ.‘S.}

Lgas sl HLAT (g ) s (BT dseulas

(V) ool (59408 (ol Dlilalial oo gud go &Y s
S5y 2l

N

-

A7

(Qocsd) : Gl i oy g5 90 4 Hr(g) + Clv(g) ——> YHCI(E) : STy gl ‘;Jlbi s 41905 — VY

365 g Jub> g b (1
Scwl AH (o g AH\)o I
Cond & Jlie Yloges y3 15 Hlade (o
My kl:Clp -]
4wl |, AH” o, H—Cl(g) (&
Y KImol il LS

-

www.chemyazd.com



-

AulaTT g dagd VE I PA Oladus : a g9 phda (V) ool (59408 (ol Dlilalial oo gud go &Y s

N

www.chemyazd.com

iianibaple oS 15T (55580 9 (9,0 S g AL, iy
e N
-1V (AP es>) D39 o0 ol 358 A1 395 yob 4y (WiiSTy YO TC glod 45 g bame Cul jLid 3 -
Ba(OH)r . AHxO(s) + YNH+Cl(s) —— BaClx(aq) + YNHr(aq) + Y *+HxO(/) AH = A-v k]
b e g ¢ b 039l )8 g Lo oy iiSTly (b el 48,5 e )3 ek |y 393 gl JWo § Like b ol cute AS STy opl 5
-Ivo (AR S)o) Dodwd 031> HIdgei dw dngi U -
Aand zdgi |y 395 ol o § Late b conl e (2iST9 AS
1 (AW o) s awS iy i Y
-0 (AR 5)pd) 13w o0 Jol5 2 JA I sy o3l PSS L a5 g Ao > JB sl wiS askie -F
[ ST (T cp2T — (ygmumd gol — (39l 8 55 — (19 5851 — JIisd 31— (5531 gedanw — amnST (63 03255 — (ygmmmilpmuigoe ]
ey S omb 9 $YL @& A8 (o Syl (M b sk @ (S0 L aberd o o
(AP g4 )
16 (AP es>) 295! DS By ai -
-IVD (AP cs>) S padude JId o Uy g5 sl (G pab b gy Y
sl (9395 4055 Jmlyd m > NYOr(g) +q —> YNOx(g) : 2551,
—
. fq || g
L




,a:\b'l:t‘g‘%@l V\"":NfAQL;LA:?‘gAUZ.‘L_ﬁ (V)sa“ungylSdL@JQubld‘;:P}oCbm}u
iianibaple oS 15T (55580 9 (9,0 S g AL, iy
e N
) (Al o) Ponod] S HLEB L (595 55 5l o Cooms Ol 9y 41 g, JS5 3 -A
::#}Q,@ﬁh&w‘aﬁﬂ
§ 5 ol b s (oo el Gl 5 o856 Lt (1
D Zed g § NS (o (6t 4 (i) Wloles (oS o )l (@
-IVd S i I3 ol U1y AS ol Lod Lial331 U g, 4 9y JSW5 53 — &

(AL jppetd )

\ (M) S Gl (6395 95y (iSTg LT unS asuiio JuId by b e Cowl AH(0 p 5 IS 53 sud 0313 oylis iiSTy (gl — Y+

A (ACcso)

S T 1) oo bl dgu (o0 8315 LS s Chown 50 (65 LaiS ] Caodle S L Cawly Comw 5l - )

[S—AH—cal _T _AE

€ i) dlolo S olas o 5l (g)lme »

-IYd (AD sbg) g |y Cow gd g O yle ¢ CandU g 85l B LYY
oy (VU= 5 omly) ol 5 (VU= 5 ol ) il daw @ &5 08 (oo iyt o ) b jb 4 (5 b obonds s o 1
ool (gpamne = &l ) @b S 13T (551 (0
) (ADsbp) - iS 0aliiuwl Jgaa (35 Jol5' (515 (oo by Sl (g1 23ly 51 (<) G (1) 5 190 gl 41—
el 408 STy L AG AS AH
B (<) (1) Cute
Y glales o cal (st () (<)
L (AD e ) TS o0 St 4y (g B ool (ot e o SL L 25 S )3 D gredgi N F
o (AD ) 36 i 1y 8alyd ol AG Cadle s ol U« Cowl uSloyF (g aasy S ol 43 65,1 515 UMl -1
]
N B J
www.chemyazd.com —



asliis g dags VY JIPA Sladis : o 9o i (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
iianibaple oS 15T (55580 9 (9,0 S g AL, iy
e N
- 1Y (Adeso) S Ao 1) coldi o ylale c a0 0 > L <o (a1 18 L 5 by Aol SIS 2 -V
A °C glosbiof VeemL (b [] Ve 'C slabiV o mL (a (i
UL o 4y i o o5 f5 1V mol (0[] V0 Lo 4 i 5 095 5 +/) mol (a (o
C ool N erg (b [T] Coglotz Vg (a (e
-/ (AD cs0) c S gadudia |y S1g (391 (6395 4395 (Sl asliws Jolas b Jole o sy Sl 1SS 2 0 -YY
-0 (A o) cwS Gy 1y« e 3151 65051 YA
A (NS Sbg) (AHdmJ =AY KT ). wpd oo i 1) Sbigel g asso0 STy w5 gl JSG - 14
e €l 5 Gl (g0l S plis 5o (1
395 4395 Sl ol iy Laulyd plaS o (0
Cdegi ly U § cl
gl (b 5 oml b (a
/v (AS i) c ol Ol & oy axad Sy i 4 bgipe (93 (5551 ptS (g 0xid (L 5SS -V e
gty > €095 o plonl 355 4 58 Ll byl L
VA (AS ped ) oS JolS Ty 5 Jgns -
§ 28 4y 365 28Ty L] AG AH AS
SYL slaled j> 4l shie S S
§ § Cote i
aled (¢ dor o 4l S N Cute
b (A es3) - S LS008 o0 plouil 393 4 393 Lled (g dod jd (WiiSTy I LT . w1 Sl 3 1y Jgilio Jge (yid g (yiiSTy (5 Adlre-YY
Y
CH-OH(D + + O+(g) ——> COx(g) + YH:O(g) AH = -YYY kJ.mol"
N\ = J
www.chemyazd.com oY F




N

www.chemyazd.com

paldds g dags VY JIPA Sladis : o 9o i (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
iianibaple oS 15T (55580 9 (9,0 S g AL, iy
e N
) (AS cs5) S i D el b g5 g STy 51 G 3 1) AS Codle -YY
(<) (1)
VYo (AY 2bp) caadd Fwl B dow g do JWId el b ool 0315 (gla WS Ty 4 angi LYY
V) NyOr(g) — YNOx(g) AH= oA kJ
Y)  YMg(s) + Ox(g) ——> YMgO (s) AH=-\Y¥ k]
¥)  NH:NOx(s) —— N+O (g) + YH~xO(l) AH=-YY&/Y k]
§ ol 365 4395 ¢ ol 03l LS g )3 Waled (g ded > STy plas (]
¢l olyar (93] Sl L350 IS (o0
AN (AY juped) g 1y Cow dU Oyl Caw )d G ¢ 5 Oyle S dU L Swyd (93,5 e I (s YO
Coogls (S iy SbL g (el b b Lasd a5 cunl ueS 0151 (65,51
AL (AY jgueh) oS JBe aolisewly 4 1y Cow yd Oyle ¢ Caw 3L (g 4 35 Bis L-YF
cay o OHEL T NOY(R) 5805 5 4 NYOr (8) Jslso s Joas 1>
oeals
) (AY e ) Sy § Cowl g5 4393 U1 slod > i s WiSTg 51 G plas -YY
) C+Hy+Os(s) —> YCxH.OH(/) + YCOx(g) AH’ = -YAY k]
o) YCOx(g) + YH+O(g) ——> CyHsOH(/)+ YOx(g) AH’ = +YYVY kJ
(o] shoosl— 551 55 (5 rlo— sl 13 55 35 o ) § ool st () 3390 18 3 (gl s
Vo (AYeso) i gt 1y 3590 92 D buud 0315 g STy (g Wdleo 4 angi L-TA
§ 295 oo pbl 365 4395 561 slod 5 YL (slod j> L STy plas' (1
§ cul cute LiSly S AG (o
N
) CrHy(D) +-~ Or(g)—> #COv(g) + YHO(g) AH®=-Y\Yo kJ.mol”
)
Y) H:O(g) +_ Or(g) —> H:Ox(g) AH® =+Y+&/Y kl.mol’
)
Y) HgO(s) — He(ly+_Ox(g) AH®=+3+/Y kJ.mol’
]
N\ oy I J
L




V\"":NfAQL;LA:?‘gAuﬁ.‘L_ﬁ

oS W51 5553 9 (95550

(V) ool (59408 (ol Dlilalial oo gud go &Y s
3 9 Bl

J

(AN 2bg)

1oy gy L UKy o o3> i g8 STy gl Y.
i § sl § Gt gy8l S el s
S Cawol (0395 4395 oyl il an > iiSTly oyl (o
,\.@b@oy(\/l;dl.a)bwbdbs)

~

AN

(AN b )

HRVE L) @4‘194-1)-;-!)-53): l) ﬂ}Md}@ .-..5'9_‘,‘
°])"'”° u’?)“l u*“l)gl L P el.&f 5 ﬂ‘ﬁ (]

il by (V) o 53 2SNy ol ST (0
§ S b el osbe S« a3l

(AN cs2)

35S JiSke 398 5 o6yt 41 9 JolS 1y 54 Jgan VY

§ cul (355 435 LSy L]

AG

AH

AS

YU lales > b

+

+

/0

(AN cs2)

€ ol Al b dlobe o pgy5] puss »

s it calio S 15 O)ke (gl YT

[0

(AQ S)xa)

- S QB! 5l JA15 5y cuwlio (glb 4y 3L 4y 35 -YF

-Gl ol ool (g giam b pilenws S 525 53 Culi jLi3g o3 45 9, 4 9 W3- -0

LS Laseie Sy pig L1y AS cedle

(AQ S)aa)

AN (AQ o)

-

oY

Coaly oo il Bl (0395 4398 il o b (o5 s Aol S g5l »

www.chemyazd.com




asliis g dags VY JIPA Sladis : o 9o i (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
1yiani bople oS W51 (5580 5 (9] S g AL, iy
e A
YD (AQ pseb) C S LG 5l A5 51T, cowlio gl 435 L 438 Y'Y
«(AE « AG (AH) . cul an)p G pbl gly (o yiwd 43 (655] 1080 »
-1V (AQ b ) c gl Cde SHUT, Ol S DU L w3 -TA
el Adls @b S Sl 6550 »
) (AQ ) - S e 395 (5 45 g1 4 g Jol 1) 25 Jos> - YA
R ¢ Cuwl 398 4y 598 a1y L AH AS
g‘j ).) u;)] }lf JM}d‘ ...................... +
o w9d Caol 3 05 Vb glod o | s |
V/a (AQcs3) . damigit 1y 395 JuI5 5590 s2 53 . uwiS o3liiw] Jgda (93,5 Jol (gly0 hio b Cudo (s 2319 51 0 9 ¢ T3)lg0 sl> 4y —F
Ll g AS® | AH® | AG®
CrHa(g) + 20r(g)—> YCOx(g) + YHxO(g) [ < <
) ( Qe )>i3) Do Fwl L i a0 Jalie loged 4y angi L —F)
a0 Jalud as cog clls ol iSly (o
3 o5 § 395 o plol 355
-/0 (Qo jpped ) c S Jol 1y Cow 3 Oyle 561 JA1S Cow y3U dolS Bis L -FY
Ol g ol ((sie— o ) w3 3151 (65591 puiS oMo Sygo oyl > b iali8l dilol (olis o g LEal wlole (50 ¢ (o 55 51
€Lad dalgd (6095 A dgs pt— (6055 A dgs ) aled plas > s
\ of ] )

www.chemyazd.com



paldds g dags M (HIV0 Sladis : o geu A (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
iani baple Sd Pladl gl gdl— J8— Lo Jglas S g b,y
s A
/0 (APoba) § Commd (XS (o0 g 295 10 |y dannd ¢ At 1 Oyls 51 joliio — )
-I¥0 (AP ) § 39 g0 JolS 1S (39,3 (£ 0315 PINS L 15 (6 dlos y3 Jb (sla s aseaio -
[ases 2l = JPUl— (2l 5 — (59 s — gmmdliwsgms — dpunST (63 (25 — dm gl — (Jgo (2l S —aw‘]
O STy Y PV P S — ol 5l >
IV U 5 b gla i . ol joy8 K5y £95 Sy ol Y
(AL ) LS gasubo JoSgo cpl 31,
ALY (ACSbg ) g Ty Sy 30 > L S asuidin 1y g5 Osle S dU L Sy ¥
€l gmno Mo 5wt Sl e Of 5 e »
/Y0 (AL g2 eh ) .Mg&gb;.léi:)’oLgbblo‘;g‘wdgo)élg,al}ﬂ}&)lg&d’ﬁ—b
COl 5 g cimio Mo 5 w0 D
sl (JSU1] o9l ) ST g (mive SN (5 e
IV (AL cso) § 09 (od Jo (gl )3 M IS ok 152 AD gl -V
I (AD b ) S g g0 J> (Wiglgi 13 (LICl ) sy ,ls i 192 —A
AN (AQ b ) cad Fowly g5 6B iw g g baud 0013 g oS ) JLalw a as g L-Q
CH—CHyx —g - OH CHr — CHy —CHy—CHjy —éﬂ - OH
() (v)
4D b § 350 oo > it 13 (V) 5 (V) S5 9 51 e plS (o
A (ADeso) g WIS (G 30 O yg0 40 g S padtin 1) i Ole SwdU L Swyd -
« ol Gaseds LB b3l le jye olgen Fenl la balswe 3 »
A (AD csd) LgD.:U!M‘dfawi‘:ﬂ.'a.édbMJWQcMSGchU,ﬁMmyy—\\
Wl LS 51 (sl 53 (amb job 4 93,1 (IS o 53 (5l 83 s
o Ot O QU Jgo 8 s dagi b g (o0 L gyl g (N S
(5 i L) § o2 53 b 39w (0 > 1 > 08
-0 (AS o)) g & g3 1y 00l JolST O )le g audd Aold] e ode parde SU W BTy e Le Y
« 5393 o Jo 35 >
\ = J
www.chemyazd.com 60 F



www.chemyazd.com

paldds g dags M (HIV0 Sladis : o geu A (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
iani baple Sd Pladl gl gdl— J8— Lo Jglas S g b,y
4 N
) (AS b ) bgmuowyu&mwu&)bBr crolig 29005 — VY
- ) el B a2 Br (oling ;U8 b 4y d2gi b
§ el (1) (1) sl i S ph
Tl S lm PLogd o o e ol o oy 0l (o
/YO (NS s petd ) .Jg‘JSn,:l:'é‘Jlboiw‘w):b La b)|9o)'|u5glgﬂ}f_‘a)l¢$ -)¥
ehess (b S (a QO - WIS P SR ERWE D
VYD (AS e ) WS asuine Iy sudgn Jo g2 (gl JY (o 3 Cuwlio ¢ Codle (pilS L (1 90
) .. s 1y a8 gle IV oy cawlio GBI s (&
B T I L B I skl o o e
(500 Sl N o
25 8598 Jo 9 IM (g g ardl> g9 (&
<! § Cowl 5 a4y 513,90 plaS
Sy
1 (A5 o) § 90 505 o ol 3 95 J5 395 o d o 3 REWINSY
i (AY s S ipdh o U it 1 IS 3 I3 5l JSlsa lp Y
A (AY o) S adwin Jd g by s alaai 5 oW bolseo j1 ST 2 ;3-3A
2 Y E s olse oo ml (o sl 5 105 Ol ) S
\ (A b )« S g e Cuw 30 (s g0 (g0 bailld L 0 a1y 5 g O be 516G 2 dwydb b Jwwy3 -4
39 o0 Mg (556 S bgle Sl g Sl L (1
39 o 5 oS Ol e ol (edy IVl 39 039381 126 ) sla SIS gy s oo 42 s (o
AT (AN es) § Cawl 31 W Of 3 (CsHie) o552 bolseo Y+
/Y0 (M csd) .Aéfg%ll)w):d@}fﬂ}a)lp)b—"\
«~c~*’]ﬂ%j}‘m&@"JM>OiﬁW»
Jyl
.10 (A cso) Sogui oo Jo T 45 (657 o5 Hladio 4 JPUIL dmglile 3 Joilign ) 12 -YY
N\ J
G



-

paldds g dags M (HIV0 Sladis : o geu A (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
iani baple Sd Pladl gl gdl— J8— Lo Jglas S g b,y
s A
YD (A ) S JolS 1y y5 s ¢ (35 31 51 canlio 051y 51 a3liun! Ly —FY
[a&gu.lu,@uy—&l—a@,au.luwu?—d,w,lm—w—%s;—,a—‘;m,lm—wl ]
«L sl (G5B e, obejl (s dgd Sy (Pelgi g ol bglswe »
-/ (AQ 5 ) S g0 o0 Jo Ol 43 298 4 (CYH.OH) Joilil 1, -Y¥
o (AQ japeds) $hha §a8d o Ui 1y ol 45 LICI(S) sy 8wt Dol ¢ (¥) s () JSb 015 ¥
-[0 (A cso) g W3 D590 g2 3 aS Hasuio Iy g5 B O le SIS 2 Sw UL > -YF
€zl 36 9> Jols (SThs Sad (g)laie g ST L o) bgleo »
AL (AQ eso) S asciine 1y (61043 Cp RS wd ) E95 95 4 gy SO )0 TV
-16 (AQ cso) S 1y $(CsH\yOH) Joil38 b ! 5 i & 43 ( CYHIOH ) Joili1 (g 2.y JYeil -YA
AL (Qooby) RRWLEEIL e | PRGN By R WE UV RWH WoR B A
€l (53— 535 e ) osle « G 4 S 5 ] gl
/b (Qeslsgd ) S‘ﬁ?&m‘;&ﬁyi)agﬁfﬁplﬁ Lg).li,;‘j}bdl‘ olmssl.le)*f}): i,
V) CH+CHyOH(/) Y) CHr CH+ CHy CH+CHxOH(/)
/YD Tl B S o2 £5 da Ol g (ieST Gl JoNge o S 4z d2gi b -
(Qo b )
-/ (Qecsy) S OB cawlio (5 43S oy Oosle 0 XY
€o9d o S e (39l — 2l ) 03 295 Lol ol 4y s aiz o5 p . Wil (o (558 99— 558 o) bl Bglg 5 >

ov
www.chemyazd.com




Pl g asgs M A cladio: g ges (i3 (%) sl 559458 (algs liladal o 9ud 50 &Yl fau

N

www.chemyazd.com

wpiani bople I3 (9,50 g plin] ST 9 Bl ¢ ddy
s a
A7 (AP cso) :J-:JSQMSM?ﬁ‘)‘?’iﬁdﬁ%‘-ﬁs;‘&dm‘&‘)ﬁ&‘ﬁ_‘
S o3lo 5 by Cal 1SLo S s o m I
§ sl oo gl ) Jole b alo yo plS (o
o (AP cs) S gy 1y JYt 5lo S Y
-1b (APbg ) § dgui (o0 Pl 595 & 393 Wiulyd ol O 13 Wy IS o IVl (4391 pSleyS 3929 L Ty Y
-1 (AP 3l ) ( Mool T ) Mol b5 LS iy s —F
Vo | gl dIslae SoS & lg3 oo 1y b dlis yo ol ¢ Mg o0 Pl 3loj o 4 Canwl dlis po dew Jolbs O 43 Ol i el (yeid Jo 0
(AP cso) 2 LS 3 ‘;.'.W
a i) KNO, (s)—>K'(2)+NO, (g)
K" (g)——K"(aq) +
b Lo i) { @ (aq)+q,
NO, (g)——>NO, (aq) +q,
L3S 3y alsles ol 53 1y @y 2les S e o it |y (o) oy ax @ STy (T
Sz ) ol ol S S g el s (o (L5 ploj o g5k ]y Al e 3B sl 25T, (0
1B Qr g QY 5 ) o sl by s sl 1SS Ol Ol lty Sl (o
o> O 2 Ol pmsliy (6 Il 2 (6586 42 o> ljal (o
Vo (AESBE) S ol 0l yoi org il LB U 3,90 015 43 5 st955T it 51 U 390 oIS 13 IVl 12 48 aseieo Jul -5
V/o (A g5 ) Do) Fwl B s p saws 031 Jlgy s g L- Y
yNaCl+q,——> Na" +Cl”
Y)Na® +H,0(l)——> Na“"(aq)+q, {AH ., )°
¥)CI" + H,O(1)——Cl (aq) +q,
$395 (50 00l 42 (qrHy) (1
S awlis (YY) L ) (&
§ ol (9365 4393 Ol 3 S opl JMosl Ly aedd s g ¢ 1,8 s Mol 390 1510, g9 b (o
<V (AL cs0) S Cowl 8l pod 19551 (o381 b &olo 43 dels yawd Jo 1y —A
-1 (A Sbg) S Cowl ol pod oolts o BT L O 15 ST (65 (9,5 3 ol S 1> -4
-/0 (AD jgpeh ) i gh 1y Cow ) Oyl c Cuw DU (g 8jlg Bda b i ,le 3
(S 1 odlo ) S 3 Ko Slosigs Jo csle JySlge 0 i 5 el po ol > ( Jgm ) (gl e 5 S Dol sl 8 2
el (515 | 3lesS ) o (sl J5S0go o 353 o sl JySge 35 05 08T 5
ol olyen ooyl Lials b ol Jebl gas g »
\ im\ J



(V) ool (59408 (ol Dlilalial oo gud go &Y s

J

(?:\14'33341\.@3 Af‘:ﬂl\\am:?}w@
wpiani bople I3 (9,50 g plin] ST 9 Bl ¢ ddy
4 N\

)

L iy ds 00w 0310 Jolpo 4 dngi b Wignd (o0 ol ylo pd a5 ¢ Cawl dls o 93 Jold ©f 3 (KCI) s S oawly oyl Jo =Y

(") s KCI(s) —> K'(g) + Cl(g)
(") g4 K'(g)+Cl(g) —> K'(aq) + Cl(aq)

£IV/44

(AY sbg) - Fwly
AH =+VY++/8Y  kJ.mol
AH, = -7AY/¥Y  kJ.mol”

Tyl el (V) 5 (V) dolye 51 e o
kJ.mol - g 1 dsles 1, KC1 Mol U] (o

\/o (AY pueh) B3 o U O 5 1y o y3 cwi¥lgsS a5 Sy Mo g 15 daw Sl yo a5 JSUWS — VY
§ sl oals gy 8 () 5 (V) Ul 51 G 2 5 (1
Sl AH. « AH, « AH| o (ol abaly a5 (o
s o3lo Il jluie (6,08l dn Loy il 33l (o
Sl Soyb oy okigs J>
.10 (AY e ) Sl § Cowl ol pod (29551 (B U 009,557 L1381 b JYoui! Wi lyd ol AW aseio 3 JSwi 4y dngd LYY
) (AASbg) PR 50 F ) loj o2 job A Al po dus 434S Cuwl B3L0,S Wiuld S O )3 KOH (s Jo - Y0
a) KOH(s)+q——>K"(g)+OH (g)
b) K*(g)—>K"(aq)
OH (g)——OH (aq)
Fams o ol |y sl oo 42 (2) 5T
Tl oo oty Ol (slo JsSge 5 o (g o (2985 £ 42 T 5SS b sl 3o )3 (D) (g dl>ye (0
o, ol 3 aaSgy0n manliy (63 Il 2 65 4 Lo> Ll (0
.0 (AN 2Dg) S Cowl 0l god (19551 Wl331 L alo 45 aale yid Jo s - V5
—]
\ 04
—

www.chemyazd.com



Pl g asgs M A cladio: g ges (i3 (%) sl 559458 (algs liladal o 9ud 50 &Yl fau

3 9 Bl

J

(M) o (5551 Slgime Oy 5 g, JSui VY
S0 Fes0 dol> (5 03k Sy i J>
Pt gt I3 L Ty Ely 3590 2 (61
§oolo )3 by sl Sl yS Ml (1
o5l il can 5> Il ol (¢
§ oyl Gl b el

~

A7

FYY dols sl (92 (g 1 3 008 3131 (g5 531 Eg02m0 9 Jgo 2 Jo5okS FIV (K (5,5l (6 6 (Nilig )3 gl 03¥ (55,91 )51 - VA
(AQ b ) +Ye Kmol” oS e Ty O 43 KT J¥ou! JT ¢ sl o 2 Jpjols

</

(AQ e ) c kD fewly ¢ Julio 5900 4 an i -4
yob aSs (6550 of 3 NaNOr Ml

Sl Tl e e o @5l L cul § i

DD Gl B iy 49 9w pS yl 43 1, O ;3 KNOK(S) (g 2y JHos! aig) b - Y+
KNO, (s) +q——>K"(aq) + NO, (aq)
<13 1) KNOx(8) s dy JMosl (V) L (1) ylages plas (1
S S dmd oo
B e o ol 3 ol 5 IVl nl o (o0
§ yoh b (Blgyd sl pY 51 b ol
(Qosbgd )

<0

( Qo jppeh ) Sl § oyl Ll b Cuwl ol pod (09551 i 1381 b T 45 gt SVl aig] 8- Y'Y

-

(AH) JGT Jolgs 31 S 2 JYouil ol (5355 4 398 € iy (613 + Cow! 38l ,5 O ;3 NHNO(S) @l i @amigel JHl -YY
(Qocss) g 1y 595 Fewly I § aslunol U i asluno Jols (( AS) o951 g

S -
www.chemyazd.com




paldds g dags M SN Sladis o geu ids (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
iani baple L2518 (54 YWl — (5 4 U] Sas (hiay S g by,

4 N\
-/o (AL L) Sl o0 38 Wigla O 3 5 gy JYou! -
-0 (ADobg) caii (V) Codle a5 590 g 4 uS T g2 Juliie 43 gy JYuil aslgd A g b Y

Uyl Ji ot 55
(NHy)¥SOr
Hngly
CuO

A ‘S_"):|)di?&w‘d?@p‘ﬁ;ﬁil&,bg&&“&buﬁ&w Y. C A,Ji)bb}lf.).&%dﬂ&dﬁxlﬁ}@)mxjﬁﬂ})bw—f

(AQbg)

VO [(ADes3) § ol cuwlio (AQ) L (S) gbodlod 1 S olaS 51 03liiw! 35 (tlboowd (§ ddleo JB gla 3 smdy JYoxil usled ay angi U-F
AgNOr(aq) + HI(aq) —— Agl (...) + HNO+r(aq)

b | A Joda Mgy . ad 0 L il gblod p Yatm JLid 3 g/ YV g HVO cus 1, COx 58 g mids SVl 5 Jgan -0

("C) o> 5. b ¥ Y. v R e Ty

CON 5 o uls Jolodl | +/+0A RZ VY NI N 7a (Adcso)
(g/)+gHO)

\ (AS cs3) C3 Gl B w4 g dagy S @ dagi L —F
S cal 8 ax 0 C7 los Cly 58 o pdy Sl (1

ori Jo ol pHYS 5l +/NA g (¥. C7 lad o 31 (o
03yl B b oAb yow 025 oo Juol Joloe 3L

S Canl

TS o (2l ) domi da b bgas oyl I (o

- J
4
www.chemyazd.com




palial g dagd

A AIAFP Q&A:?WL’:“S‘.‘
La 315 s g el g Mol s s

(V) ool (59408 (ol Dlilalial oo gud go &Y s

S g by di,
3

-

(AY 2bg)

) Fowly duud 0313 (g w4 il HIdged 3l oLl L -V
sy ¥eC7 los 31y COY 5 e,y Il (1
casbol Yerg o Cly +/7 g Jols o Jgbono (0

b ot yaw ¢ 00y ¢ > a2 ¥ C° glad )
§ )15 05 ] 48
S (o ) o ax ayged ol I (@

/0

TS o gt Wil oof (g52dy IVt O 58 ,Lid (al381 L UK ar aagi b —A

(AY e )

/0

(AANDbE)

S g (o0 7,1 3B (g,lake 3515 (sbd ligi > (53,5 5b 5T s 1ya -4

(AN b )

I, iz clalad )3 55 dus (& y2ds Il Jslio logei—Y o
S U 31, 01 0,5 Ve e 300 Jo 0,5 o
CABd (0 LS phuod]
Ve 5 oS 15D IS S sl ol ales 45 5 (
S Cuwl
slos p ol p 3 Vee pHYS 554 /ve Jolis Jolomo (o
L 0 o 08 o ) S0 b 2 Y- 7C
(104 oo 1,5
Staly Lod i 4 O 3 58 IS (g pdy Mol (0
Sl Sl oy i

AL

-

(AQ e ) LS OGS 351y S Cowyd (6 435 - )
(Cu' = Ag - K )T o gy Cllign s ST L pn g5 oS »

@

www.chemyazd.com



,a:\b'l:t‘g‘%@l A‘\‘:NAfahLA:?yuuﬁi._ﬁ (V)sa“ungylSdL@JQubld‘;:P}oCb}fl}u
iani baple L2518 (54 YWl — (5 4 U] Sas (hiay S g by,

J

P
/0

(AQ ) a0 ely ¢ llin Jfagad s a3 L)Y

» KyCrvOv(s) wlog,S (65 pumlis p,5 V-
ccwlond o ¥ C7 glod ol )5 Ve e
0l ool 3 b OISy < 0d prw Jol Jole

Sl §og dalgs

~

A (AQ cs)

S JolT 1) 25 S Syl ¢ g 4 g 4lag05 4 dagi b VY

pSVee 5 COY 85158 -1V ... C slos 5 511
by)bl?oww‘_]jlm‘.)w&ui

&u»]ﬁ])g‘ Y"OC Lgl.o)).)HYS )Kdﬁu\JJM}U‘ (u
.v..jrn)f\" )bro)f...lg

ul.w;l)u]).)l.m)lf‘_g)).bJM}UI)J...)J]‘)bw(u
IMoul 359 aile (6,500 Jolos Loy o
3550 ol o B o pdy

caadd Fwl B dow g ay 00w 831> LS )5 gl Mool HIdged s angi U -V F

Tl S35 o> & 6 o5 (Sl sy S (s JSlou]

s V0 T C (glod 13 1,18 el 1 (gl 0 s Jloo (o
Sewl ol pSVee Syl jle S

JeS Ve by "C oy S PH(NOr)y Joloxo (o
cbw@bmbbmbuipﬁ\")b&mdl
(oﬂﬂul)é—omﬁu—oﬂﬁu)

(Qe g b )

AN

i i bad S 3 1y o] § Gl 9ilE plaS auiS by b JSUS o) -0

(Qo ppeb )

-[0 (Qocso)

-

§ ol Ne() 51 5 i & ;3NO(L) (65209 Wil ¢ s byl g p3 1 =Y 8

www.chemyazd.com

@




-

paldds g dags AV JIA Oladis : a g i (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
iani baple Cldle slews S g by,
e ™
Vo S o210 5L oamegl] 8 51 A Hlade U LiiSTy 1y + /0 mol.L"' CuSO+(aq) Jalowo wid (o i 4y o 8V Y/ 08 Wdgi 5l -)
V¥ mL g (Abess) YCuSOr(aq) + YAI(s) ——> AIx(SOr ) «(aq) + YCu(s)
o (Abcss) WS iy 1y SV ge clile Y
A7 Frgin (AR Sbga) $3,153509 KCl 5,5 wa 0y 7Y ¢ 25 punilly Joloo 0,5 Fo e Y
/o (AP peh)  § Com D (Gamd 9 Connd oyl Jolono (ggim0 Byl (9, 1 (o )d ¢ /A 2y )5 o Jglomo » Oyle 51 jglaio —F
) YWAAg (g S Cal b Lalls Fed(SOn)s(s) o5 s & olilga (ITT) o /)Y MOLL™ Jglow /8¢ L s a3 g1y (1-0
1Y Amol (AP b)) § 3,015 3959 Fe'"(aq) 0% Jgo wia O g (ITI) o2l /¥4 mol.L"' Jolbxe /YO y5 (&
VO | gy g prdw 058 W Jolme (ol 3l 0,5 e 45 uwS Ol . Cowl 00w and (NarSOr) Ol g paius (05 a0y Yo Jolome —F
We.Clp (AP css) $3,l
\ Gl 031y STy Jol5 job s 113 (s Wolre ilke s SO yhud Jgle YO mL L Ca(OH)y +/+ Y0 mol.L"' Jokoeo ¥ omL -
/Y molL™ : _n (AP cs3) WS Ol 1y sl Jolomo Y0 cdilé
YCa(OH)v (aq) + YH+POr(aq) ——> Car(POr)x(s) + 7HxO(1)
o (AP cs3) JVso clale S Gy a5 A
-1V (AC 5bg) cowS Ol 1) Joboro YWgo Clile . Cawl ol Jo> (NAOH) 0,5 £/ ¢ aunS'g uad modww Joloxe yid /0 ;5 -4
+/Y mol.L" c e
A7 Yg:lp (NC joapeb ) § 3,3 3959 NaNOr 0,5 W Ol g pow 0y 7 0 Jglomo 5 Fo/e g 0 -V
-1V Yl (Mess) oS Ol Jobxo ol a1, NaCl s aoyd cosud Jo O VI/0 g 3 )8 posw V80 g V)
-/vo ZYeiCp o (Adobg) oS duwle 1y Joilil A/ mL g gl Yo/ mL Jolds Jole 43 gt oz duoy3 )Y
\ (AD jued) oS dwlme 1y Jglome ol Jaore CAALE . 5,15 399 03l (! 5 ¢/F g « (KCl) sy 5 punliy Joloxo Yo+ mL ,>-Y¥
‘Gg.LJ )
Vo LYNMIYO . (Mdes>) oS dmlxo 1, O YO mL § JoU1 VYO ML Jolid Jgloxo 45 JoUT oz o pd - ) F
VYD [ AS Sl -+ daysl Cowd 1 Ty Jglone yVgn CLAE . ol b S 03lo 1 51 0,5 15 (CuSOr ) ©oligus (I1) o Jole Y/FL 45 -1
¥ molL” ;g ' mol CuSOy =)03/0% g
\ (AS b)) 25 Yo Jgkoo g0 (¥) 9 (V) sl Byl 9, 4y g, JSWS 298
.aJI(CuSO?)uw,m(II)W,:.Q,a
YVmMol L aS a1y (V) Byb 3 v g0 ldgus (1) e sla Jgo dlaws
L ¥ |l J
—

www.chemyazd.com



-

h\b'lﬁj@@l ‘\\"‘:HA‘\Q@A:?}‘AUZA.} (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
iani baple Cldle slews S g by,

4 N
¥ § Consl 85 > ! Sl 0,5 i Joloxe oyl 31 055 ¥ 3 - ol 35250 ( CHrCOOH ) sl Sias! g0y YA+ Jaloo —VY
Y. g: )p (AS o)

IV YL: g (AY obg) S Gl 3L ygim] il W 4 Ol — Cygiun] gozxa TYe Jolme V0 Loagd gl -YA
VYD (AY sl ) oS Ol 1y sl 1l Vao CE L 3,15 3939 83k oa! 51 78 iy priws Joloo 10+ mL 314

Yo molL g () mol NaNOx = A¥/38g)
0| Syl sgmg ol )8 sz 5 i eyl 05 i dolome ol 1 05 o 53 sl b k5 153 Sy ol oy VA Jgno Ve
N pSYIA g s b Y/Y g Clp (AN 2bg)
\ (AA sbg) S Cowl 8awd Jo NaF 0,5 wia « O 45 0,555 aoine /YO mOLL™ Jolowo Y+ mL ,5-Y)
Vie¥dgCp Ymol NaF = ¥1/47 g
VO | oS Sl 1) Joloe ol )Wae CAAIE 5 (Jgome CAE . 3,15 3939 83ko (! 51 F/7 g ¢« (NarSOr) Ol g pow Jolxe Yo+ mL ,3-YY
VP molL” - YYgL'.Clp Ymol NaxSOr =)¥1/4A g (AN )
WA /AR (M) oS auwlxe I, JoiGT VY emL g gl Yo ML Jolld Jolmo 13 ygimw! o a0 ;3 -TY
VYD (A cso) S Al 1y Jolomo Jgo cdile L Cowl sl Jo NaOH 0,5 V/Y a9 y0d o Jolomo wd (Jao YO+ 40 -YF
/¥ molL" : g YmoINaOH =Y4/4Y g
AT (AQ Sl ) S dawle Jolo (w43 1, KCIOr o0y suo)d . Cuwl ol Jo ©f 8 F4/5A 13 OIS sl Y/AY g -0
%¥IYA Ll
< IVO LYV p (AQ jpued) gyl Cand arly O 5l dao Y5/ 53 &iamST O i) uo VIO bolso o duo )3 -5
-/V0 (AQ cso) § 3,15 3459 Ol 0,5 W g KNOK(S) 0,5 Wi ¢ Ol ol o0y 710 Joglomo 31 0,5 Av 5TV
TS SA g i el oS 10 g
IV (A% cs) 23,5 bolie HCI(aq) Jso +/+8 U1, AL(S) wwnes)l Jgo /4D y} STy sllao — VA
YAl (s) +"HCIl (aq) —— YAIClx(aq) +"Hx(g)
/Y molL™ : _lp sl s 4y o] Yse clalé ¢ w3l ) e ¥0+ 4l HCI(aq) Jsko poe 3]
VYO |+ ol 805 3lons! 555 (g DS gk M Jolomo g oud Jo g 0,5 Y ¢ 5 ko 39 055 +/AD s b Jgill id o o e ,5 -4
LYYV Cp (Q sbyd) S Ao Jolome owl 431, 0 (g0 92 S yd
-/0 AmL:Clp (Ao pued) S Cuwl 03¥ o3lo cpl 5w o i gl a3 Fo o ol pidd o Yoo g durd (gl Yo
N\

J
0
www.chemyazd.com



-

N

paldds g dags AV JIA Oladis : a g i (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
iani baple Qlale bilewe S g by,
4 N\
VO F 315399 O 0,5 W g Wl i pawliy 055 Wi Jolme ol 5 0,8 Y'Y e 43 Cuwl ol dmd Ol 45 Oy iy 05 7T O Jolome —TY

Sl pSYFe g lis puwly Ar g n (Qocso)
\ . Cowl 39390 ( NAOH ) syuuSg,00 mrwo +/IA MOLL™ Jglono Y'Y
oS dnwle 1y Jolome o] 43 o0 Jo NaOH o
y/¥y g NaOH : g (Qocss)

N F7 ] J

www.chemyazd.com



A5 g 4 4 AT Sladin: g 23y (1) a5 9458 led SLIIal o2 308 50 &1 3un
iani baple D9 Sasd us yu g L Gl g sl S g by,
4 N
IV (AL cso) cowS Ol 1y o H+QBJ§‘MQM):0/*\"6,.3';.3)?99'/"“ S Sl (Fg1 SUSE oy ST )
VAY YT molL” g CHvCOOH(aq) —— CHrCOO ~(aq) + H (aq)
-VD (AB Sy ) oS dolore 1y ol HY Clale ail 7 +/AYD il Vg0 + /¥ uwel Sis] g3 SuSiS5 o3 ,51-Y
VAY ) T mol L g
-0 (AR Sha) § wimd 3y ol s GUlw, T 45 HF g NHr sile (ol Culg sSU1 Jglome Iy Y
AL (AP b ) gy Sl pu 3lge VWO PR
.10 (AR joped ) g 1y Ol wile (Y 45 03le SO gy SUSET oy ) 9 450 Jols g3 -0
1o (AP cs) Sy § ol Cadg iSU! ST y08 Sad g 55 g Jolo 51 Sy plaS —F
AN (A sbg) CS By i 1y S ST oy Y
W J U SaSLHF o Jalre sl (0w (V) L (1) s Jghomo 31 S plas’ —A
(AL ss)
-0 (AD sbg) g |y Cow yd O yle < CuwydU (g 0319 Bds L -Q
e 33 323005 5355 o Joe 3 (st = J5SI90 ) 9 & 000 o &1 52 - ol onss g 10 ( il = Sigol ) Jsbo
el (35— 05 o
) (AD jppeh) Gl 39590 LSy s g cdile D C B (A Jolowo dw Y+
S s 5 S ey 4 Jgun 4 a2gi b
.f‘v .]3? .C \ J’.b“ Tl Tl g (598 g Sl S pls
% % %l oSS Ao a9 oo o ol 3 Js8g0 S0 4 odas o S 5 pl0S (0
| Gl 1,7+ I S S5 00,3y (NHIOH ) aguS,000 @gigal i 13 Jgo +/0 Jslea ;5 OH' (392 Jga il -1
/¥ )« mol. L™ : g (AD cs)
-0 (ADcss) WU PRES B PR @ PR O g L R R o
N\

J
www.chemyazd.com 4 H



1F M AY Glades : p gus A

(V) ool (59408 (ol Dlilalial oo gud go &Y s

www.chemyazd.com

paliad g dagd
iani baple D9 Sasd us yu g L Gl g sl S g by,
4 N
Vo (M) eso) cad el g5 g w4 VY
Sl Sob Juasl pj e bbea cla Joloxo 5 S plas (1
V/o (A obyd) S Al Wlgi o 0w 231> (g Jolomo 51 S oIS 5 g UK 51 G -V F
(HE ) sl 6585159, ;Y50 /Y Jsla (1
(NaCl) sl wpaw Yo oY Joloxo (o
(CxHoOH ) Joib1 ;Y50 /Y Jglmo (o
/0 (MG obg) T, (S Jolge a4 Clg pSUI S S99 S8 o yd -0
ALY (AS e ) .Aésgw“)oiw‘w):b La b)lgo}lusgg‘lgﬂ)‘f_’a)@—\ﬁ
u.:y(b ‘_;19&19@(21 « J9mL;cJ> ................. Q)ydqo.\w”.\cdgyi).)kj)'\xlmeHr»
VYD (NS upeid ) codd mwl g g g -V
o VY XV T mol L (CHrCOOH ) sl Szl */Y MOLL™ sl ,5 H ™ 5 clile o (slod S5 3 (w0
YAV SRS %) S Ao 1y sl opl g S8
VYO (AS o) cowS oSy 45 Jgss - VA
oM > g9 Jole (S xS UL,y S5 SuSE Juo o3lo ¥ge ) Jolomo
S (50 S \AN HCOOH
N 98 bl S KI
S S o (CyvHyyOvy) 5,5
-IYd (AY obg) g 1y Cow 30 3590 Cuwyd JSUG 9 00,5 asuino 1) & )be (Sw dU L w3 -]
€ansS o 8 gyl ol l Jslore 41 g 00 J> 2 @90 42 ol 0 NHr slo JgsUg0»
- J
A




paldds g dags 7 JAY Oladis : a gou i (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
iani baple D9 Sasd us yu g L Gl g sl S g by,

e A
o (AY pojeh) T ol Colg i1 Jglomo S Of 53 Jgilio Jglono 12 -V
VD [Jgtoxe owl p3 1y HY (g9 (Jogo Clile ¢ audly auo pd Y/F 1, (HF) spuw! S5, 959189 0 +/0 mol.L"’ Jobmo (Jg1 SS85 w0y ,51 -Y)

«/\Y mol.L" Y (ANY cs2) oS duwlxo
VD $lyn § ol g S Jolomo Sy 15 olaS Y'Y
(AY cs0)
e (AASbg) CAS asie Cde SHUT s g dos JwwydU L guw > -TY
€.l ST HF 5l 508 ST s HCL gl (S 2SI bl ¢ cdale g bos Ly byl 50
s (A e ) § Comd G539 Uy U, ¢ gl Alo (88190 o Jglome 1o TS
VO | S e yd - el VYO XN T mOLL” gl HY (g e < ¥ " C gbod 15 HF(aQ) sl S, 955009 ,00 Vg0 +/Y Jolowe ,5-Y0
LZYINO (AN e ) RO IWE L J) IV PR Vo D 79
AL (AN o) C S OGNy Cuwyd (g 43S gy le Y
€ogd 0 J> IV Sygpo 4 odes yob 4 Ol > JModl p5 HE »
S
/o (A css) § 3,15 (K Slolgs da a Jolro S gy KuSEF w0 3TV
-/0 (AQLg) < S g cowlio JWId 153590 5190 -TA
€ Gy by w9 SBloy Lol e 395 o0 slod 0 (598 g SIS BaSOr (Yge Jglone »
-Ivo (AQ e ) S OGS ) Caw yd (6 435 I (g b oy Oyle 13-T4
. sl g S e (CHYOH — KOH - KT ) T Jsloo ¢ by 453,¥g0 5 Lod 32
0 (AQ cs>) LS pasudio > (gl b1y w15 S g ;S8 (S Jglome (1392 S SN b g SUT Y
Vo Sl S0 )l gy 58 9 SIS o2 Jglone aww (615 -
oMb o 509 | G S a)d | oo Jga )8 b el sl S8 5 C:H0H(aq) JyU1 «HCl(aq)
......................... 7o - 38 Jo5'1) Jilie Jga> HCOOH(aq)
......................... 7¥IY (Qeabg)
SR
]
\ A J

www.chemyazd.com



AulaTi g dagd 1F M AY Glades : p gus A (V) o 5o 98 (il lilaiol (o 9ub g0 &Y juu
wisni baple (93 SS9 Lo cud g sl @3 9 Bl radady

-
-Iv0 (Qo jued)  § Cowl JS 0105 & gy po ¢ 2 8315 (g )l 51 01aS 32 B o0 i 1) S 33 dw o Jglmo g (s JSUS - Y'Y
+ ool g S i Jolono 1

el 6 98 (oSl sbloy Jolome (0

10 (Qo cs0) g D SHLT i le Swdb L sw YT
«oog anlgs ey iSUl fols Joloe o o (Sgr & ygo 4 ol > (CHYOH ) Jgilio »

& Ve

www.chemyazd.com



,a:\b'l:t‘g‘%@i ‘\‘\‘,_N‘\fahé.m:w.uuﬁ;s.} (V)sa“ungylSdL@JQubld‘;:P}oCb}fl}u
wiaai baple Lo Jglas guilsad o5 ol 93 00 9 Bl 1 dda,

-

/o (AP cs>) IS iy 2 |y 95 B olgd - )

Ve ol A S 5. Gl oawd 03,91 ) atm HLEE )3 Jokoe Wi Slesxil g (Wign (Glod (58 0511 gl I A 5 Jods 5 -Y
(APl ) S dgud w135 Wb (o0 an ) (5] dou dn ¢ Wil uwd aduine € o U« Ty Bg >
(ccwl <C 91" C sy o Vatmyp Lol Ol slessl g g (slod)

CaCly S NaCl NacCl sXgd o s ool g5
Jole (Shg
\ ) Y «I» & Jeloe JYge clale
Cor «o» ARATAY Voo ("C) g sled
—0/00 —V/AD €« -Y/v- ("C) sbessl sl
-Ive (AP jg2p) S padudio Jdd (g L1y 1253,90 (3B b (w3 Y

g o0 5 omb slex » CaClv(aq) J¥se 6 gl 4 cuns NaCl (aq) JYge S5 Jslone

/o (APes>)  Slya § Cowl 15 Ly Jolime oSyl Ui ST,08 Sy 15 Y0 +/0 b Jolmo 58,5 i 3 L-F

\ (A b ) P el g5 S ey & S ardagi b -0

4 s § sl 5 oS B pliS 5> (s s sy (1
S Mg o 5395 (V)L (V) sla @lo 51 S5 plaS (o

) (ACcs) Do Gl B i & g Jeds s b a4 dsgi L-F
ool (g aball | o s B | (S S glo Jso a2l plas o o (1
("°C) ("C) odlo b LT cwlord J> o5 S
V-0 (V) asb s o oo (slod (22l L aiS (o (i i (&
yey WIENN] S5 0 G 095 a2l plS Ol e e 5
yho Voo oAl
-/ (AD D) CARD Zmsyi 1y 45 6 oy Y

€ cud 5 gt S8 Ngn 1Y oo ) )85 ks s +/T Jgono g (5 oo >

- 1Y (AD jpeh) g 1y Sl w30 O jgu0 43 9 S adin 1) g5 (6 Ao G DU L e yd-A
€l 5 oS Ol yd S el Hlu ,Lis el O Ho jlis el glod jo»

AL (A cso) C S i Slodiel (6 &S Ty Caw yd O ylie S y3U D y90 Bl L -]
€l (s IO 51 (5 5= 5 et ) Jolone 2 VL o ol L8>
—
h V)

www.chemyazd.com —



www.chemyazd.com —

paldds g dags 9 JAP Gladis : p g i (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
wiani baple Lo Jslae gailSal g5 ol 55 23 g b, i
4 N
/o (AS 3bs ) (KBr J¥ge +/Y Jolowo b S5 J¥90 ¢/Y Jolomo ) . Ja U § sl 55 o5 Jolomo oIS’ 13 ol )L jLuid -3+
IV (AS jpud) - g JI5 § IS oS’ J¥90 ¥ Jglono b ol 357 (i 55" oundS J¥50 Y Jglone (g2 (5 i ) )
) (A cs3) S Fly 5 6 Gy 4 -YY
amd o0 ¢ Gloj 42 )3 e |
§ g ol o Al Do BB Jslome S e (6 4l | (o
/0 <w|)3'wua_“:~ui¢ww CnvaOn}g)lSLleKILl HCOOH J¥50 Y Jolome dlosuil (g alads yials ol5—w0 - )Y
(A eso) - et g D
-0 (AY Sbg) Slyn § 39 o0 oio o5 il (slod 45 ¢ S g O Jglomo U L Ll Of S olus - F
\ (AY jppeh) < A g cewlio JWID SO a5 g dlos 51 SO 2 510-Y0
-l 508 Gl Ol S g O Jslome (oo e ey |
09 (oo ol Fy A g ol bl jl ol Ol sl 4y 90355 5550b0ly 45 (o
VYo (AY es0) et g |y Cronnd g2 Gl g Byb dw w aagi L-VF
Sl (o0 Ol hepe 4 g Cons B (V) BB 3 (g (s a2 (0
AL (AN Sbg) g 1y dlos Jw DU L > Cde g awiS adtin |y g5 6 o w3 L w3 VY
€l S8 Yo S Jslome Sl 5 Gl )l mase SV 90 G gl (B2 (g dlait >
o (A jeh) § ol 5505 5 ol Joloro 51 57 by LAl ol ook el S s ¢ 3wy bagl e 43 192 — VA
-0 (M css) § G ol B W B o Jolome (g9 (g il 1y -]
AV (A ) :Ag,ibbéwl.;cAhbGﬁ&m’)&gudbb)bwd’dbbng)dg,)ﬁ—Y‘
S\ﬁ?&w\jé@hg@&;wd)ﬁf\ﬁ)a(i
(- oo gudgr ) § A8 (o (6 s
]
N\ VY J



19 147 Olades : a gus i3 (V) saneh (5,5 9iS ol Blilaiel £ gud g0 &Y Gau

N

wiaai baple Lo Jglas guilsad o5 ol 93 00 9 Bl 1 dda,

e N
.10 (AQ b ) § g (50 toxie ((CaCly) sy S oS V90 Jgloxe 51 55 395 &f 43 (NABI) se p1 i J¥ 90 Jgloe 15 - Y'Y
VA (AQ jpueh) S QLG ) G yd (6 Ay 3S D (g Ldyge s 0 —YY

(KNOy — CaCly -NaCl) § casl 5 o5 dod 5 K5 plaS [Vso K Jbro ;b Ui by Lyl 55 (1
(S o0 e — b oo S — b oo ) ] e e S g T gloe e slod (0
A7 (AQ o) q.‘)e;SWI)SNSJMMAS&*M){}‘_JJ&JMM}' -yy
(CiyHrOn ) S V50 6 Jolomo 1V Jgloxo
(CaCly ) 1,8 S Vg0 K oot ¥ Jslea
- 1Yo (Qoolyd ) S e J3 SIL, i Ole S ydb b gwyd -TF
« ol (CaCly) w15 padS Vg0 +/V Jglmo 51 5 Lo KCL) o )18 ks J¥ g0 +/Y Joloe jbu jLid ¢ (luss Lol b 1o »
'/Va (Qn;g)_}un) .M’kJﬂj.’&d}b‘.‘&),ﬁp)bsDb;m')ﬂju)lﬁ&w)bu‘{&w)b —YO
€l S O Joloxe 5l 5 08 Lals O Hu jlid ¢ s balys o »
) (Qo g2y ) - a9 ) Cawlio aolS (&) 9 () < (@) (1) 35190 Sl 43 5 Jga p3 -¥F
4iges odigh iy b a8’ By 518 byl g5
iS5 iSB ela il (<) (1
ogle oS () oslbe Jole (<)
-1V ( Qo cs0) g 3 SBLT i le SwedU L S ya-TY
ool NaCl Jgo S, Jsbro 51 5 i 555 Vo 39 Jolons 5 )b « olus Ll 2
-
\4)
www.chemyazd.com —




N

paldas g dags Vof A4 Gladis : a geu A (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
N
s (AP cs3) 0 g w5 1y i 51— )
-0 (APsbg) Do) Fewly 30,090 51 ST 2 A ouw 23 UK w dagi b Y
§ Cum (sdolS sla o)) UMMAJJ;(]
SanslS (glo 0,3 canlS S 4 oSl LIEIL e (o
qbw@ombbhl)ﬁwquwuowdu
-0 (APSLG) $ g o0 Jol5 015 JaI> s b ajlg plaS Ly s dloa 3 JB sbils 5165 2 aS (aduin -Y
[Ml (Il — Ggmmdgol = (Gigly 8 3 — (19,5851 — i 51— (5531 e — daanST (63 (325 — (s gmmsilyrgue ]
Y] VO LN ])dAﬁ?KdL“")sd‘d:’*’S“.)?su:é‘i(i
T 1y gelo 5 sy (Senl (gl bglses (o
AT (AP g eh ) $ gm0 Jol5 015 9,0 (50519 PSS L 5 5 doa )3 JB gla wS asuin -F
[ 0529 oS — JPll— (2l S — (15950 — gmwdlpwomws — danST (63 (105 — dmglS — Jge (2l )5 — (il ]
€l ol Sbgioe (990 wnneenresins 50 € aumd G Ogd |y ddind Bpaan 5l i P (¢ ales b Copd S (6 ddd g9y
Vi (AP e ) PAS et 9y 4 9) JSwd 4 dagi L -7
— Sosl epp» 3)lge 3l S IS €Y BV sl oo jI S o (1
Famd o ol ) o)l e — (g5l e — (BL iso
§ e ¢ cul € Golo pé » oS S oyl Ul (o
V(AP es) L awd )8 Cuwlio gl 3Ty (lad JLE 93,5 (O 15 JSUN ¢ ol (& ol paeg] Cu s ¢ O 45 k9, 0 sl balseo 51 Sy 2 -V
Ogedgel Ograslwge nls Jole
\ Iy 395 gewly 3% 59ud o0 dwi gl (62 8,3y ol & cannw 3901 U5 O 4 « Fex(SOr)r i CrHLOH » 3lgo 31 S 018 (459381 -A
(AR cso) PRKSV LU TSy JRRTE) JU- V) INWIWPVEIP Y LI L WP}
AL (A Sbg) Jls ! RO TRE YRR
-/o (ACLg ) g 1y (w30 DL S asuiio 1y g5 ke Sy dU L w3 e
€l gl blse S (09l (2l painegl] ) oine oy >
\ —

v¥

www.chemyazd.com =



paldas g dags Vof A4 Gladis : a geu A (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
& J
4 N
. Cwln Q]Oﬁwb Oial38l g amusluogu (sl 053y Cudg iUl ok sl 0,3 8,8 1,8 51 LU o ausd
\ (A b ) ) Fewl B w4 JSWS 4 an g LYY
5 42 (s okimd (L gy 4 g) S5 2 e (|
§ oyt b oglo Tl (gl oaiS’ S
(VLY )S dier (o 0aiS S o plS o (> (0
(Y’LY;\)CDW@UT))LQGJPUM&MDA&SJLu.ournl,\f(u
AN (A€ cso) :@b@»gﬂ}db&»ﬁqb%ﬁb)p)b -y
Tob s Glf o 6552 ) (Mgl Sd (als Ghgr 5 e ) s ol (1
§3)5 o 1) a8 S 0l plgs (o0 455 (@
VO | a3 gde ;8 S £95 b g ()2 032 0 3 R - 39 (00 415 A Bgrelid 5 s (6 A5 3 paisel ijge w5V E
(AL cs5)
O JADLR) € Mmoo Sy 50 Sy b 2yg5 2 53 My (o0 o By (S0l sla 0,30 gy S g) 4 g) )l (dwwyd gl VO
) (A jp4eid ) g [y g oo 1 ,l90 Joda (gla ool 5l edliwl b -V 5
ool (NM ) b 0> (5 0jl] o X5l (sla 0,3 bl g4
b VY 9o lo o 05 b S5 sl JgSdga ]
S o <3 o ricys
oS © oo Ses8 o o 03 b S)j Jege sl 0355 <
VYD (A jppeh ) Ag‘hb@»bﬁ)dlhwfdo—\v
§amd o lis |y (gl oaisS S g5 an o ools JSUi (I
(J g ) § sy (o oS SU I 2w plS o o2 (¢
$95 o ol 0 b 2 5 Sy G (TLY ) ) i oS (o
B A
o g2 (sl cslio S 1 Jh )
AoolS” )y plaiol 5 euld e8> (o Lol sels wslS
Lmuiu.mwcoem?lful)a)bumu@(u u,\..:A.oJ (AD cso)
25968 (& ol
Sl Lt (lop 13 )35 youe oo (1392 M (&
L S (&
gy s S5 calio P> (g
]
- N J

www.chemyazd.com —



N

(V) ool (59408 (ol Dlilalial oo gud go &Y s

paldas g dags Vof A4 Gladis : a geu A
N
-1 (AS o)yt ) g &5 g g3 1y o0l JolS O y)le g udd Aold] e ode parde SU W i, BTy 5 le -]
.« 1325 ¢ Bgah o3 (peald &3 AyolS S (6 0y [t (glo 03 »
<1 (ASobg) 3)99" Sbg)uo)lsn\.j‘;llh O,.;lfaeé.lu sk L’”gl..o )U&l.w ):—Y'
) (AS 2 peb ) g W3 g5 Osle 2 gl -T)
Cad (o oLt 1) 58 5r8 e Al ) (]
FBgd o et & 3l (gla 0,0 dglS g Sl S 3B (o
.10 (A& cso) g gole G 5 Cuwyd O )le S G yaU g ojlg B L -YY
((Bgd e — Ngd o ) et 5l ] D e 4 el ((Oglite — lasS ) A glS S (ol 0,3 (S 1Sl L»
-l @lo 3 5B gls S s (1
-l Gglo et (g 0aiS S S Sligdlpw (5 Jawdgd mie (@

Vo (AY e ) caad bl B gl I ST 2 A g oS 390 ;0 -TF
qml.mu]d)l_\)bul.c(]
¢l GnglS g S (@

) (AY cs0) S g dolideaoly 53 1 55 Jgoa (@) () ¢ () ¢ (1) 3,190 51 S5 2 YO
dgel oijle sla 03 oy Sy (glial Jalas byl g4
Iy b JoUse b b (152 (1) Jokwe
(<) (<) oigh iy jlb g ouliS sy 6 Angls
S S glo 03 b S5 (JsSUge sl 0355 o9 isy b g 0AlS iz 5 (<)
o3le S5 o8
) (AY cs0) S g |y Jlgw 3 Fwly couwd 831> (g 0ulS SU Lalw awasgi b -YF
§ Splo pé b ol Sglo oais S oyl (]
§amd o Hlis 1y oaiS Sl cuand plaST (V) 5 (V) sl oyl 51 Sy (o
T90 o ol b a (ab Sy e S STy ol Ceand ol (o
L \2d ]

www.chemyazd.com



9 dagh \~f°_||‘\‘\£ah§.|4:e3.uuﬁ.’;._ﬁ
L2 ouiis Sbi— Laaas gls

(V) ool (59408 (ol Dlilalial oo gud go &Y s
S0y 2l

J

(AN E)

N
s g ol 3 505 g3 90 1 S 2 12 -TY
PR o S e ;50 S ko) 50 dnglS sloo)d (1
S SL L b G 5 ol 5y s Sz Sl e pple (o

AL

-5 JolS cawlie 03ly igi L) 25 Ol JB sle -TA

€L dol (o e Iyl cpl e Bgu oyl 5 AalS (sl 0)3 ¢ A glS Gy g 1S 04381 L »

C et gh 1y 390 5wl ¢ bl JSUS @ asgi b T4
Sl (Bl b mlo ) § cul plo gg plaS & bgsye JS05 (1
S e h B g A b e 1SS e (o

(AN opeid )

(A eso) oS gaskinly, D g CicB e A Jgua ol o> 3 saleiw! L-Y's

Liges

(nm ) LQ}O)..) « o)'IJ.Jl

oximd St (elza]

byl g9

Shes Sas g

A

oigd Jo 9 SN

B

Y =Yoo

C

Aogls

iS5

>V odgu yisy 51 g 0aiS isy 8 D

(AAsbg) < S g cowlio Judd 5 Ole gl Y

€09 oo by ol il disd o laaw S 4 cug Sl Jolowe 51 (g5ldn 24580 »

(AQsbg) Do Fwly g WL & dasgi L -TY
Tl § Galo p s 0attS SL L sl plo oS 5 (1
(YLY V) F i (oouS SUl pisnplS 4l o2 (@

395 (oo 0l 3 a2 015 S cage ol i el (o

AL

(AQ oy ) S O 35l S0 Cuwyd (6 a5 -TY
(S SS& (5 dyd— dlosal (g dladi — 5o ,Lid ) § 29y (o3 Hloud 4y Jalore 05186 olsd 5I»

/0

((Cadlgw — Sldlgw ~Oligdlgw ) € 39) (0 ) 2 09)5 oS« (gl M55 09)5 > & Slio o sl oS SL 3 (o

(AQ oy ) S OB 1y 561 A1 Cuwyd (6 435 D 90 g2 4> VY

(@lo 38— 55 58— 55 p»sels ) § sl anglS sy o0 S plas (I

/YO

(AQ cs) St g |y Bag oS g Il Cde YO

<[

(A cs>) LS gasude Jdd S3 L) pj jle Gy dU L (S ya -YF

€ N> -SOf™ ) cbga S A gy B o ¢ Jelo pe gl susS SL o »
e N GO TR A (202 SR 0)I ¢ (PRl pE S 2 )

-

AL

(Qoobg)
€9l o Ol ) (2 b G5 s (M 928" = Sligilges ) 095 gl slo oS Sy o >

wl )

WWW.

chemyazd.com



paldas g dags Vof A4 Gladis : a geu A (¥) st sy 98 (lgs Olilaboel oo 9 g0 &Y Juu
4 N\
€Coamd o JSi5 1) o (Bl s & Cosl (525 Gl = Cungd Ol ) (S gum yioxs G5 Ko« gl gl 2 00
-IY0 (Qeobg) Tadd 0 Ui Ty Lagels Siug olaS i s UKW 51 S 2 awS asuin -T4
'/a (an_;.)) Sbwwb%bh%ﬁ)b)ﬁ)wwlp —f’
VYO ( Qo cs0) St gt 1y 3590 o2 Fowly ¢ g5 SIS 4 dsgi L -F)
§ Splo b b cusl Gglo (5008 S 4 bgyye JS
#5005 Gl bl casgs ST(B) 5 (A) slo i 1 S 2 (o
Fpgn ) (S5 Sk (B) 5 (A) sl iz 5l S e i (0
—
& J
YA ¥

www.chemyazd.com —



	جلد 
	بخش
اول 
	بخش
دوم 
	بخش سوم




