S5 douly

adds e 1 ylouiel s oo Ve i e o sl

— S (ol gan,y
sy pele

ol8iglojTg (F) god i oy (52l yloniol Y130

| T T WIIRYY vay /1- /4 ol.‘&?.o‘ é.l)u d.h.w,.’i.o U")""T Y. JL»:

0951 9 sl Ghariaw 35y

http://ace.medu.ir

WAY Lo olo (g3 50 y9uiS yuol yadl3T cybulboghs o JlasEy 31—l 90! (il

8 yo-

(3,15 4ol Zwly) &Y 15w

ol 00d gy Wl by 53 s28l5 g (rod 30 etz 1281 51 g o 39 B 1 095 Slmbone s Slawe o3l il il 3l ooliad 3

VYO

i g5 4ol Gl 53 9035 BN 1) O jle 2 (g1 cawlio (5 0319 ¢ J315 Sl ojlg 4y d2gi L
a3l — Blol — et — (9,5 — A — RIS — S 3131 —ouiS3ga0 — - Real
ol 50 ererrrennene Wn a8 Shass Gl 381 U T 3 JSUN (g s Yt (1

Vo

D Fradly 00l 7 ke (S (w4 0005 0312 (5L STy 4y 4297 L
1) Zn(s)+ HyPOx(aq) — Hy(g) +Znr(POs)(s)
YYLi(s) +Flg) - YLiF(s) -
¥)AL(SO5)¢(s) —> Al{O(s) +YO(g)
i 1, ¥ 9 ¥ <Y (gl 5855 05 (1
S &islaely Y 8Ty (o

AL

3 ol 05 7 e (S8 i 3 W50 O o301y (o2 35S S oS o3 IS e U

a1y of (Bl U (oabB) (gl S JgSlge i IS « by o1y (503 st 13 (3)5) s90 i ST (1

Sl 03,5
TS oo Jo 2 )31y 8 digfa el (o

¢ ornS TVE 1403 03l eyl 45 Gl 2315 (s aal (0 Curd s 955 0LS' 51 oS T (5 03l Sy (g puais (5 2300
g 91 Cansd a1, (5 030 coal (2925 S 3 bl (o0 03958 LAVIY 9 39 R MY

ymol C=1v/yg . ‘Ymol H=Y\g ,ImolN=1¥/-\g

093 (5 4o 2 b iy (5 4old]

T iy S e e R e




S5 oy

Ao Y 1 yloeial v Tmo Vo 19y Sl

— Spd (ol 1 g
27 pele

ol8inlojTy (V) (goud t (3 (o1l loniol ¥

¥ rammiue olaxi WAY Ve /8 gyloal oG alisgin b 390! pomw Jlw

0395 3 390! (s 3 yo VAT Jlwolo (60 0 59 yanl s T3T Lilbogls 9 JLud'y 3 —ailjg, osliael il

http://aee.medu.ir

o i (3,15 ol Fruwly) W igw

Lé)é)

W g deligewls 13 9 03y8 Gl 45 cbddloa (4348 JolS (1521, camlio (507519 ¢« B0 8315 (50319 95 (s 3

RONCY Canil SR i 3, fadliaad T Cadle (1

N Jalone . -
.55*0 P b2 (J) .............. )3 BT )9.9& A (U

&

B g3 g0 ayF Jas ki edaub g0 03Ukl o2liad 5l JLS yaig0 13 45 Coul (53190 j1 (K (AlyOy)ssmST wsisns]
93 0 YU e Rl d 13 & 505101 g 1y SanST painogd 0,5 IY + slod
(+/9YY g 0C a1 oisngll 0329 o2l 5 b 1)

VYo e gl g25 Sla iy 40

05l U O 53 B8 (s Jo oS ol 4 davgi b sl L5 GUT slod 43 T )3 Sligel 58 (5 pody JMt (1

e e S i 1, O 50 SLigel J5 ol o do Jaled 1l e I da ot o gy o290
| i U1 Lo osilS S gl

(2905 (50 8ukaoll dgusl b o Eg02ne oS mnrgis 1) (Ao pU T 13 (g 1o S5 (s U ol (0
030 y5 b Cowl puSlo )5 il y8 S g

VYo | 3 C{g WS g g JS 4
5199,

1
K
e

LRSS xo\p‘ 5P ),
(o )T 5 (o) Yaib
ko doligeasly 4 9 DG 1) 25 DI )3 (gl 510 Dl 51 Le 99 UK Sla Zadgd (93,5 oS (510 (!

S

[u“"’" Mo — 5 g gosiged J> (51,15 Jolna— 1,3 sokigsd Jo (511> Jgloxa— 1y ek Gomiged »}

Sl ¥ 8,5 51 508 Y )5 50 b JLid oy lusy bl ol 3 152 (&

Saol adlgh (ga ay 5393 BB IS 13 39290 gule GLuSy bl i 3 (@

p,w‘_gw)b\bv&w)gddabl

Ao o




]

VYO TV U Jols STy g1y +/Y +moL L™ HNOy Jolxo s oo sir 8 Wl 0l 0315 oluonsd sal3lne 30 | 8
s Gl 23Y «Ca(OH)y»osnS s i pussdS’ 0 55 i

YHNOy(aq) + Ca(OH)«(aq) & Ca(NOy)«(aq) +YH,O(1)
\mol Ca(OH),= v¥/-4 g
Vo S dmlino 1y g5 STy (oAUST Jaoar (s 021> jloslanl b | Ao
YC, H, (1) + Y00,(g) >1#CO(g) + \AH,O(l)

oobo CH, () | COx(g) | H,O()
(kJ.mol™) Jusid o bt ST | -¥FR | -YAF | -YA?

ALES e 1 sl i o Vo 18 gyl Casl — S ‘;‘pb) P ol ilojTa (F) (oo 1 o 25 oloxiel Y lguw
sty pale
Frasiio oli Ay Ne /A glaiel go )b aawgio 0 jgo! g Jlw
’ P85 9 P 3ee) S 35y WAY Jlw olo (80 55 39Syl pudl3T (ylulbogls § JLusS )5 —dilg; ol o0l (Rl
| http://aee.medu.ir
0.y (3,15 4eb gewls) &Y I3 )
|

) Sl Ol oS Ve 3 oy - o1 S5 (5 g Vol ¥ +°C (5o g yhonedl S JLd 3 |
2305 s ) g2 (3l BIE! I S SIS (3 pameS1 515 (6 oy Yo $4°C (5lad g phnadl Ky L 3
(oSY by +[++FD co]++YA) Sy S92 slas (Al o5 Y v v

(6 i ey o 3 518 ol (6 R Mot Sl Bl 381 shamoll ¥ 41 e Jglone SV 5SS (55, Ui ST
U258 o (ol b i)

VY| otal (g0 Comid Ay y25 STy B (NAN )25 s o0 (5 62525 31 o8 (500 5 L g 29 (5on (5 dunsS | 1Y *{
33 3431 a5 (N 559555 1 o ol 2 (8152 3Ly 20 £0 192 (GmaaS @ ST 2guds0 32
(505 15 3 1% L7 1) 03500 5 JB2)S 3900 40325

YNaN(s)—YNa(s) + YN¢(g) ‘mol NaN=£8/-Yg , ‘mol Ny= YAl-Yg

Vo todwd 0315 (gl W8Ty anei L | (YW
1)CHi(g)+Y04(g) >CO(g) +YH,O(g)
Y)YNH:(g) - N(g) + YHA(e) Sy Sl 1,80 AE=q (gud ST5 oIS 3 (2

Sy 2905 plol 325 JSS 3 ugeone galainea 53 Wlgi g0 ¢ YU STy s 51 S 1S Lowd M5 42 (o

1 atm

1atm

2R (5 axiuo b w5 &b




S5 dowsly

— S b 8l oA -
Ao 1Y 1 oyloiel e o Vo ig g b sl 25 ‘5‘0 edil ol8islo;lg (V) (goumd 1 )0 (25 (yloriel WY Iguw
s pale
Framiio Sluxi war Ne /A gl qo,U alawgso 901 pguw Jluw
03952 9 o390l s 35y WAY Sl olo (69 30 5o panl yuudl3T lillogld g Jlus )55 -39y oyl 380T il
http://aee.medu.ir
6 y0d (5,15 4ol Frwly) Y 1gw G,
Y s g 1y 38 U315 4iiSTy (AUST ol 031> sl yiiSTy I SeS as | (\F
YZn(s) + Oy(g) »YZnO(s) ; AH=?
%) Zn(s) + YHCl(aq) —ZnCl(aq) + Hy(g) s AH,= -\aY/f kJ
Y) ZnO(s) + YHCI (aq) — ZnCl(aq) + H/O(l) s AHy=-4./YkJ
Y) YHy(g) + O,(g) — YH,O(l) ; AH,=- &YV/$ kJ
VO | yoamd 0,5 VY« (Cly) s ;18 ALsT Jlase b (Pe)asiows yhuund 05 TIY iiSTg 51 o 031 o gableo @b | 10
S Sl 1y STy (Guo,d 833U« Sl 00 wlgi (PCly)as IS Ly
P.(g) +1-Cl,(g) > FPCl.(g)
ymolP,=rY/Adg ; ‘mol PCly=Y-A/YYg
Y. 0 pod o> « Jwwls (3990 »
g S 2 -

f Y
H He
/ooy b pais (giglid J g shoial ) P/
il dus ?
(o}

v 4 e WM ) 9 v A Ll 1
Li Be B C N (o] ¥ Ne
PIARY | AN TZ STl T ST 1 22972 I TVIT LR R PYZVVY I VA
" v 14 ¥ 18 14 114 1A
Na Mg Al Si P s a Ar
YYAMA| YR/TS Y2/ | YAZ-AB| Yoravr| vy/ess| vasfaY| ve/ars
" 1. n 1] " e A\ v vy YA " r ! ry rr re 1) (4
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
YUAA| FerevA| PE/A0A| FY/AA | B/ARL| 81047 | AF/AYA| A8/ARY| BA/AYY| OA/PAY| PY/OFP| PB/YA| PUYYY| YY/R\ [ YR/AYY[ YA/AP | YA AT/A
Y YA " ¥ £ £r r 144 1) {4 Y £A ) 8. a oy ar af
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sh Te I Xe
Ab/EsY| AWSY | AMAS| arre| avsaep | aa/AP | v/ | Nesev | 1er/Ae) p/RY | LW/ARAL NY/FN| EZAIAL NAZYY | AY/YAY| AYY/P | ATR/ACFL AT/
) o# oY Y v e 7} vs vy YA A A M AY Ar A¥ Ad AP
Cs Ba La Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
v/l vl tra/es] wvazea] SAZaev | SAYZAR| 1AS/YY] S r | N/ [ 198794 | 148/498] Yeu/B8 | YRITA| YV/Y [ YeA/AA| YoA/AAY] Yo4/9AY] YTY/AY




i pgle — Supd by tgdidy | ollejl 9 (F) oend ¢ oy 2l el VTG mal slaa),
WAY Ve [ & bl 50,0 ahwgio yij90l @gw Jlw
P95 9 WP j90] (s 35y 1PRY Ul olo (59 ;3 ;98 pwl pwl3l Udogld g JUuS, 30— ailg, ol 90] il
http://aee.medu.ir
e | T gloid [,
VYo «o /YO ySon (o « /Y& als (1 \
«o /Y O» saiS g9 (& «o /YO diann (& «o /YO oS 3131 5591 (@
A EP W yisSly 9o /YO 3w b oS 5 9951 (Vo STy o /YDA al> e £435l niSTy(1 | ¥
! «o /Y O» &y 525
!Z“(S)"'zHrPOf(aQ) = YHr(g) +Zn:(POr)x(s) « /Y0 e300 13 g <o /Y1y i (o
AL «o /YO dadl 0“""(‘ Y
Ol pliaee/Y0» 3,15 3529 (059 p3u) oalaB U (ies o2 (519, L) b (o5 b (ol )3 &5 ol o 51 (&
«o /YO dguis ( odad) S J3 15 & (oadad U) oy JEGI Cely Wilgi 0
Y ( Ymol C (VYP) ke o 5SSy s f
vf g Cx = #/1¢ mol C &/«ymol C
\v/-vgC
« /Y& « /Y& «/YO»
ymol H (VV) e (2582 2 s
p5 Y | AIY g Hx = A/$¥ mol H ¥/-¥ mol H
9 V- g H
S
«/Yd» «/Y»
ymol N | (VYY) ke (55 52 s |
4 Nx = N > N
wivg ¥ gN V/Y¥mo ymo
L « /Y& «/Yd
v «o /YO ol «CoHyN cuS 57 (29505 Jgo b
\ « /YO 5,90 KON L ) Calg SN gt (o &l (& Cuwn (il 0
181 g = MCAT = Y-gx-IVYY].g".°C'X6°C = ¥$Y/A] F
(.Cnu‘ Farand fPY/A PT 9‘9’_ ) «O/YA»):'J “."'9? «olvé»d)ljfl? li 41,_21) &:,93
< - . Y
VY| ie que3N;1 6553 dorss )3 g0/ Y Contl 38l U1 ol Jg ol aslunols 29,557 Jole ia b 154 (1
RUVA £S5 BO9> 4 D95 9 Camwl
/YO Jglo pé 5005 S g «o/ Y Jglo sais S| (&
S JgSg0 o bl sl &) bgype (Wl gee/ YO (ST)UY (sla JoNg0 (s 1o 2 gy o AWH (o
«o /Y8030 y5 — «o /YO B 1492 9 (NN
€ pgd (5 Axio HO dolob




b5 doly

S pgle — Su5ed oS, g, | olinlojl 5 (¥) soumd 2 (yd (2le ploiel OV I5w o sl

WAY /e [ & 1yl g,b dhauwgio w90l @gw Jlw

D952 9 o j9el iosw 35y

http://aee.medu.ir

IPRY Jlo 0lo (63 45 youiS paol pusdljT yllbogls 5 JUaS 30— ails, ol jeel il

D=

I Toad sl

=

AL

« /YO alls M 1Y S5 «o[YO»,1)8 sl codigas Jo (glyls Jakome 1V B,b (1

g 45 €0/ YO ol 035 JWuil 5158 ;b (g 0igui o 1y Jolno gebauw 31 (5lie Y B, 0 5l o 51 (@
9y )8R L L «/YO sl o JBu Uil g o M (i Yy Blo g 39w oad sl
(5] gloo gebanw 31 513 (ST (g8 o (53151 51 UM (sl JgSUgo uigad o 5 M W 23 (>

g2 wdlgs 513,95 52

« /YO Y &b (o

A

AIALA

\molCa(OH), YmolHNO_  yLHNO,(aq) ‘---mLHNO,(aq)

H), % X X X
r/vg Ca(OH): vf/.ag Ca(OH)y  ymolCa(OH), +/¥ molHNO, yLHNO, (aq)

= ¥44/fmLHNO, (aq)

« /YO «/YO» « /Y « /YO «/Yd»

/o

SHAH = [ 1 03,918 bS8 5 kel gl 5T g 00v0]
— [ patn STy St 5 il 5 ST 50250]
"

-

SS1AH = [\Fx AHCOY(g) s + 1 Ax AHHYO(I) J..s...] - [YAHCAH\A(D o + Ydx AHOY(g) J&m]

/Y0 Wy o a1 Sy Ry
SASHAH = [ 19x(— YaFK]) +1AX (-YASK])| — [ ¥X(=Y5aKk)) + YoX -] = —\.arvk]
«/Yd» « /YO» YA « /YO IA D

‘o

« /YO 59 o &S (y5amST 518 o pudy IWoST 51 Led L1581 U ys g <o /¥YBrcofoe¥A (1T

o/ VO» 395 oo gy O 33 W8 (g pady JHou! LSS (pial38 L 1 j o/ YO0l (0 (al3bl

"

AL

-/a.gN,  Ymol N, v mol NaN,
a/+y g NaN
56 LN, X X o R

X X
VLN, YAIvgN, ¥ mol N, y mol NaNy

= Q+/{e gNaNr

«o /YO» « [YO» « /Y O» « /Y O» «/YO»

Y

Vo

Pl HI5 Jases (59, 2 Wlobw U ol ol po moxas (Wi 1381 U 1y o /YO ] ghio ,15 Cuodle «¥n STy (1

«o [YO» .ol 831y

/Y0 Cuwl Yo ;] )3 48,5 Cy90 HI5 Hlale (pi by Comnsd 8l pod w20 pndS b 1995 €0/ YO» (Y2 (53819 43 (o
Do oo dwlS S 6515 W 2,5 slawd I T plxil U U Cawl ol pod i (y01S L 14 jeo /Y B» (Y 0 yiiS g (o0
«/YO»

W

« pgw (5 dxiuo jd doldh




S dely

S pole — Sujud b, 1 g | oBulyle;l 5 () (ooms : w3 e losiel S¥liw ol sloid],

D997 9 09390) SR 3y

http://aece.medu.ir

1PRY Jlo olo (§9 55 ;5uiS yusl yuwdlT (ylilbogla 9 JUuS ) 30— ailje, (3l j90] il

D=

| ai Sloial,

EN

\f

Maly O JBI STy 41 G S
/YO 55 o ply 93 35 1) o (AWST g <o /YO 83,5 ply 93 1Y ST
/Y0 oS o pilpr 931y O Jike 5 absy5 i 1) o (JWT Cuodle g «o/B903)5 il 95 g Sy 1, ¥ 53ST
o <o/YO ile o BU i en ¥ LESTg
AH ;.q,= AHy +AH +AH,=(-Y+¥/AKJ) + (VA+/FKJ )+ (- aVV/# kd )=-545kJ

/Y0 13T Glgar €0 [ Y85 5 Sl by alsly iy
b

3

¥)¥Zn(s) +fHCl(aq)—YZnCly(aq) +YHy(8) «+ /Y ; AH=YX(-10Y/F kI ) = -+ f/AKT «+/Yd»
8)YZnCl(aq) + YH,O(l) — YZnO(s) + fFHCI (aq) «+/&> ; AH,=YX(Q+/Y kJ ) = \A+/fkJ «o/YO»
#) YHy (g) + Oy(g) — YH,O() s AH= - &Y1/5 kJ«o /YO»

< S19)YZn(s) + Ov(g) 5YZnO(s)
AH g, = AH, +AHF+AH=(=Y+F/AKJ) + OA+JFRT )+ (- 6VV/$ kJ )= - $a5kJ

/Y8 5T lyr o/ Yo 6 381 s alay o2y

¥

Vo

\molP, X’FmolPClA N Y-AIYYgPCl,
\YY/AAgPy  YmolP, \molPCl,
« /YO « /YO «/Yd» «/YO»

ot !

YIYgPyXx

=10/#gPCl,

v/\gPCl,
10/5gPCl,

— X Yoo D g0, 8354 X Yoo = 1F0/)

S ke

S,y 033 =

/Y0 Bl lgr «o /YW 5,188 b alul) by

A

(5028 Jrlus Joryd Cold (43,05 @ 32 a) QS il o Cowjd sl gy 4 i) £ gl 105 LB Cyoud o e ,\So

warloyd 55kl 005




