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CiVi =GV, 100x 0.3=0.1x V; V, =300 ml
Gladl sl @zx> = V, — V4 = 300 — 200 = 100 m
M U1 J gloeall 5835 Gl ¢ 0.3 M 034855 S s aSU1 e ¢p0 (0.1 L) JI slaiall slall 50 200 mL Gyl 13] -1
V, = 200+ (0.1x 1000 ) = 300 ml

CiVi =GV, 100x 0.3 =C,x 300 C;=0.1M
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- ] il Ja - b S
Kob Of Loke § slodl (3 (1400 g) & CoHa(OH); ( 1.25 mol ) e Sgize Jokms Ole dzyd (ple -
(C=12,H=1,0=16) :(0.512°C/m ) Sslud slall

m = n ng pr(dﬁm)-pr(%iﬂ)=Kbpxm
Kg .. 1.4 Thp(Jsi=s) - 100 = 0.512 x 0.893
m=0.893m Top( Jsixe ) = 100.457 °c

CIE13B, pudl e (200 g) & (Mwt =127 ) Byllaie sE9 didg ASI A2 B3le pe (5.08 ) i -Y
OWLE dayd -l (2.53°C.kg/mol) gl il Oldadl colig ( 80.1 °C) (&I gl OWE daxys

W1 Jgloeall
m=__ s m = 5.08 Top(dsi=e) = Thp (ceie) = Kop X M
Mwe X Kg_. 127x0.2 Top(Jsine) - 80.1 = 2.53 x 0.2
m=0.2m Top( Jsine ) = 80.606 °c

(0.2 °C ) sldiay Ol dxys ad) sl (0 ( 1500 g ) 3 LW dayMI C1aH22011 J9,Suud! AiS 2 Lo - Y

( Kop =0.512°C/m) [3955w 200g J=J1]: (342 g/mol ) S9lud 9 ySud) 4 gall ALS Ol Leke
ms =m X Muwt X Kg(cui) ATbhp=Kop X m
ms=0.39x342x 1.5 ms=200.7 g 0.2=0.512xm m=0.39m

Ol dzyo OB 13 ¢ Al (10 100g 3 Byolaie 9 diidg ASI] A2 Balo (1o 3.08g (0 95 Jglms -€
. 2.53 2C kg / mo® o2 LAl colig ¢ 80.12C (24! (il Olde 239 ¢ 80.606 2C Jghoxal!
Balel) Al il dAUSI)

ms = m X Mw X Kg(luis) Top(Jsixe) = Thp (ie) = Kop X m

3.08=0.2 x Myt x 0.1 80.606—-80.1 =2.53 X m m=0.2m
mol/Mw:=154 g
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Cldedly Codul i 350l Jghoxedl dazs dmys ----- oo STeee Craseadl Jglovad| doxd 5y -0

L ol U e - Gl g

! kel ddndb Bllasedl B ylall iy - )

ozl Ay e Sl zledl OY BYFYI Eadlgz cpe dodlg lgake dadaell 9SS aie)
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OlS dornyd Bab) Jf $3§2 ezl dbae OY Mboeiuue Iyl Juidd zemand cdd oluall dooes Cuiox
sladl dazxl dyo olaseily

- dullil] Jol) (oo ek S5 S 6yl ] o] (v 0l @ : el (I

255 Jaadl 0l Byl 3blall 3 sladl dez ied Byleand! i)y sle 1 BLa3 Bale (2 ko)) JgSedr Bole - )
52 ddle Sy Jasdd 5Ll 55051 (§ Bolall 04 Jglxal

0.1m ( ) 05m ( ) 2m () 3m (V)
L oSy LSJJ\}QM”@J.) L,LCTGQSJJ\)SAAM Jgdoxo - ¥
0.1m (V) 0.5m ( ) 2m () 1m ()

1.86 0C.kg/mol (s3lu slold Kip 9 (1 1.327 m) LanS,3 &g ASI] s€ 9 8ysllaio p¢ B3le) 3lo Jgloxa - ¥
:L..SjLw.'S d}bud\ 14D domxd d>ya Ol8

0.61°C ( ) -4.59°C ( ) -0.752°C { ) -2.47°C (V)
ez Az (§ p2laziVl ok (1 m ) 02555 sladl @ Lysd! Jglomo dans dzps (§ (2lasiI—¢

(1 m) o555 elodl § 55l gl (V1) (0.5 m) o155 eladl § ysil) Jslons ()

(2 m) 038,35 sladl (§ Sl Jghoma () (0.5 m) 0355 slodl (§ Sl Jglmo ()
doz dpy (3 p2lassY jlde e JBT (1M ) 0S5 sladl 3 Lyaall Jgloms OLde dys (3 glasyVI Hladae -0
(0.5m ) 05555 elall § Sl Jslons () (0.5m ) 0355 eloll & bysall slons ()
(2m) 0S5 sladl (§ Swdl Jglo (V) (M1 ) 03Sy5 sladl (§ Sl Jgloma ()
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(5.12°C /m) Solus Kfpﬁ( 154g/mol) P 0581458 ol ddsell disdl 0l Lele ( 5.48°C)

_ mg = Tep(cwia) = Ttp (stne) = Kip X M JoJI
Mwe x Kg_s, 154 x 0.75

5.48 - Tip(usi=e) =5.12x0.1
m=0.1m

Ttp(Jsine ) = 4.968 °c

Al Ledls] @1 epbiio] J oSl AS ! . 8yl (3 il plas (3 (CoH60,) o] J Sl pseiag - ¥
. 1.86 2C kg / mot $slus slol) dazdl ol oL lale ¢ - 0.12 2C die Sozis Jole (1965 sladl ¢y 2000g
(0=16,C=12,H =1)

ms = m X Mamt X Kg(cob) Tip(caio) = Tip (dsine) = Kip X m JxI

ms =0.065 x 62 x 2 ms = 8.06 g/mol 0-(-0.12 =1.86 X m m=0.065 m

(4758) 3 nlate g Gi> e e (3.9.8) ldy Lo (- 0.39 °C) JI slodl dazns domys a5 -Y
( Kp=1.86 °C/m ) .oldel) ddgedl AiSI) Cowul slel (10

Mms=m X Mwt X Kg(cui) Tip( ko) = Thp (done) = Kfpp X m JxI
3.9=0.21 X Myt x 0. 475 Mut=39.1 g/mol | 0-(-039=186Xm  m=021m

odazz dydg eslall o (250 g ) (§ nllaie n29 (5> <Sye (0 (16.98) e S gl=e-£
(186 °C/m) Sslud sboll Kpp o lode € Jglomall 1dg) ddgall S 2 L ( - 0.744°C)

ms = m X Mawt X Kg( o) Tip( o) = Thp (Uskna) =Kpp X m_JxI
16.9 = 0.4 X Myt X 0. 25 Myt = 169 g/mol 0-(-0.748,=1.86 X m m=04 m

ol 00 (750 g) @ «Shall 1y 50 (5.67 8) OLgd dis &l caale 13) (plin & CSpad ddgall WSl o Lo -0

-( Kgp=5.12°C/m b lke) €((0.46°C) 0y o &y (3 Lplassl Jany
ms=m X Muwt X Kg(cui) aTip = Kip X m  J=l
5.67 =0.09 x My: x 0. 75 Mt = 84 g/mOI 0.46=5.12 X m m=0.09 m
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295 oW el an Codlelaiall leebar (@1 dbleasSI e algl LUl 1 dbluasSIl e el of
Bl @ olg sl dyyly> BBl ol (g23153) e LS dyyly> A8l @MUl (Lgady5)
-Jelad Jelas) gl
AH=0 (-duz>go—dad) AH>O0 (Ww ded) AH<O AH 43
() Gyl s gizead! Slgall ((UNI) Gylydl gzl Slgall ((JUVN) Gylyrdl gl S giceoll
- (S9luu — dslaall Slgell Sgizeadl - (o S8 oo Aelisiall Syl - 3o ST - dlelazal | )yl
(Y1) Gyl S gimmall dasll slgall (VI ) )y A5l lgal) (YN yly=edl Tl
EESTIPINT e laially
Byly=ell patier Vg 3ykas Y dages ] Byl plaidl ke dlags ) ylyadl plaidl 5k 95 oLl
8yl y=ed!
¢ Byl ikl jka LRy 8l piudd ko dunllid] adhslbid| oo (S Rug -: il J ]
2H(g) + Oz > 2H,0) AH=-483.6 K] = - s)b?bu DU - ()
CH4(g) + Zoz(g) > COz(g) + ZHZO(E) +890Kj . .. - 5)‘)’6” J)Lb -------------- ( Y
COz¢) + 395 kI - Cis)graphite) +O2ig) -~ | mmrmemeeee- s)‘_)""u 0Pl -~ (Y
Hag) + las) -2 2Hlg) , AH=+518 kl = e 5)‘)-‘2'—0 0Pl e (¢
ik b Josi - guloll Jlipmal!
(- dhelaiall — slgall iVl @asdl) (= (- AsBll - slgal) JEYF 3 ) = b Jelan) Y1 § il - )
Hyg + lasy > 2Hlg , AH=+51.8 kI oS3 —Y
2H|(g) - Hz(g) + |2(s) , AH= -51.8 ki O&-é
N2O4g 2 Nag + 2034, AH=-9.6 ki/mol oS 13) -
N2 + 20325 =2 N2Osg , AH = +9.6 kJ/mol OB

eladl Hlsd Lf)b-’d‘ Syizall 018 H.O) - H.O( +44 kg/mol

P d)lymedl Aslaadd Tands — ¢

bl B el (§ JLl clel) ()l Ggiomadl (po s
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0955 3l gall guaz Ol A9V 8 polie (p0 BRIl CSyall (o dlg J 98 (129SH liandl ((HJUSY1) Sl Sgimmall (3 il - )
. i L IET C Ui [ 1T [Ep—— . 25°C e dyuladll Ll 8
¢ dutld| Sl B33 o gt e i ity gl 0 5T - ouild (Jfuatl]
COg+ 7 O > COyg AH=- 283
drwlid (9985 B)ly> puiad Y AH
Cs) + Oyg > COyy AH =-393.5 kl/ mod
Lwld (p9S5 B)ly> ad AH
2H,g) + O2g) > 2H20( AH = - 483.6 k!
duolB (955 Byly> pias Y AH
Nag) + 20325 2 NyOsp , AH=+9.6 ki/mol
dawlid (p9S3 B)ly> iad AH
- (bl Jolill enrlual] sl guiaid] -1 ¢ bt U o Gallidd] Jfgud
o g w39 dawldll cpgSH Byly> i3y Iy + Hayg > 2HI(g ,AH? = +51.8 kI
V> § AdgYl o0lis sloxdl (o HRI (o OV g0 095U cnzng bngd! 92 (30 2MOR (3955 81y siiad 43
| 4>l Jgo ealy dealed
;¢ davan widl 8 ybid) pbol (X ) hoNsg daanall b ybuad] phol (v ) dods gud / il odl Jfigall

(V) (P=1atm =101.3 KPa ) Jaipg ( T=25°C = 298 K ) 8,ly> 4> s Bale (2 dusolaill B ylall -)
(V) (Gldl g ylall 3) CSyall ()lyodl Sgiomadl = dwlidll opgSI Byl y> - ¥
(Xx) A paiall Aol § Blel) drgo dond Ladld duunludll (39Sl Byl -

(V) 25.9kj/mol Golusd &l oS 8yly> 1y () + Hy) + 51.8 > 2HI ) -: Jul Jelal §-¢

oL s el i 19 gy ot | il i) - : g L] Jgunad

( AH =-1669.8 kJ/mol ) 0L lake (A1,03) poxie eV weuaST (y0 dlg Ugo (33555 - )
2Al + ;Oz = Al;Os | AH=-1669.8 ki/mol
( AHP = - 822 kl/mol ) 0L ke .(Fe,03) Iasdsdl ST oo Jgo 0955 - ¥
2Fe + >0, > Fe;0s . AHC=-822 ki/mol
( AHP= = - 286 ki/mol) oL Lle sl ¢po Jgo (9SG -Y
Ha # %02 > H0. AHP = -286 ki/mol

il e JS ol Jos| - : gulad] Jligaadl

4AL;) + 30y > 2AL,035 , AH2=-3340k)  Jlall Joliill caliaal) ) al) pudl) aladiuly -)
-1670 kJ / mol $9lud paaldl deauSY duwsludll 5SI 8)y> 018

2Hag) + Oz > 2H0) , AH2 = -572 k) JHiall Jelill caliaal) 5 ) ad) padl) aladiuly -
=286 ki / mol $9tus slall dewolidll o gSHI 8)ly> Ol8
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(-1670 ) ki/ Mo (& poratdl euSYg (- 822.2) (& Il dodoel weuSY Asolidll g8 Byly> 313 - )
D AW Cal dym Je it Cobiadl @l Sgimall 3 sl cansl -1 aigelial]
2A8) + Fex035) 2> AL035 + 2Fe
AH®( gty = AHO (g = A HO( costetisan )

AH®( jeny=[(-1670x1)+(0x2)]-[(0x2)+(-822.2x1) ]

AH®( yew) = - 847.8 kJ

. ( A =27 ) ﬁw;}" u»°135 g J-Cw R A=) a)b.‘z.]\ &.',u.u.‘>‘ -O

_1\1/111; n=% n = 0.5 mol
2AL > DHC( yeia)
2 mol -847.8
0.5 mol X
x = 95 x—2847.8 ~ —211.95K]

(-393.5 ) (p 092ySI keasST 36 3 ¢ ( - 286 ) (& S5Ludl slodl po S Aol (39S Byl 6 13 - Y
: (AHO=-727 k) / mo ) $stud (CH30H = 32) Jgiliwl) &bl (3131 8)l,>9 ck) / mot

:AJU) Ao lradb Luasiune J g3 lisald @L:.a.l\u)ﬁ\ 8)ly> | H.m‘

3
CHgoH(g) +E Oz(g) 9 Coz(g) + ZHzo(g)

AH®( yeta) = AR (o) = A B cetinary
-727.=[(-393.5x 1) +(2 x -286 )]-[(0x—2—)+(CH30Hx1) ]

CH:OH =-238.5 kJ / mo®
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¢ Jalkg ¢ dumeibadd 1 a1 8100 o s il alylydl (oo (51 -: (quibd] (It
Cs) + Ozg 2 COzq AH =-3935 ki/ moé
drolid BlA>! B)ly> siad AH
2Hyg + Oz > 2H,0g)  AHE = -572 kI
druld Bl Byly> a3 Y AH
CHyg) + 20, > COyg + 2H,0p + 802.5 kI
dpuolid BIAS! B)ly> yias AH
| (ol 00 S (§ Elpdl JoSi - bl Jfiuead]
4AAR) + 30,5 > 2AL,035 , AH? = -3340 ki Jeladl Cobaddl ()=l sl plaseinls - )
P90 I deaolu)l BIAYI Byl - i - 0 gl SY daolutll epgSHI Byl O3
2Hyg) + Oag > 2H0p) , AH2 = -572 ki Jeladd Cobaddl )yl il plaseianls - ¥

el Lol BLASYI Bylyo ommoo Sl - slol) &bl ¢pgSHI 8)ly> L0
Sgio Bole @y dicy €O, lgie ity (noaSYl (10 92 3 LB By 090,81 e (935 B3le Gy e - ¥
H,0 e @il (o) gl

Gl Jelil 835> 0 Hp + 202 > H:0 AHP=-286 kifmol  JWI Bliodl Jelid) i — ¢

- 286 ki/mol 9l

ol bl Mo liild dud gl sl doilnguiid | it dlad) waiS] - : Zull plf Jlomad!

( AHO = - 283 ki/mol ) b ke .cxmuSI1 (0 8,59 3 (CO) 092550l baasST Jgl e (y0 dlg Jgo Bl - |

COg + %025 —=> COzg, AH2 = -283 kI / moe

( AHC = - 1366.9 kJ/mol ) b lake . cxomuSII 0 8,39 (& ( CoHsOH ) 3t (p0 dly Jgo Bl - Y
C:HsOHg) + 302) > 2COz + 3H:0[)  AH°= - 1366.9 ki/mol

¢ gilg K Ss - gaoldll Jiguall

Cs) + Oz > COzg , AH2 = -393.5 ki/mof  : bl Jeladl iy cobadll &)l el asdl -)

0925501 aaST U0 Aol ¢ gSHI By SIS Loty €925 Aol BIA 8ly> diponnd (S

NS oy Sl 50 8y99 392918 Loled @] 095U (po W19 U g OY 0255 dieolid BIA Byl g (Soy @

I oS Y1y il 095SI1 (L9 AV ool olomil (ha dics Uy JgaE9S) 090,801 unST (3B Enaolul] (091 8 )y

il g ylall (3

Co + %Oxgy > COg ,AH2 = -110 ki / moe : B! Jelall co-baall Glyol pidl - ¥

0925 dewulid Bl By pims Vg ¢ CO JUi dusolid (9SS 8y piad
Byly> piad Vg ¢ Al gyl § A9Vl 00l Sl (yo ks dlg J g9 0950 ¢ CO A Aol (9955 By prias &
Loled @rizmy o1 099,501 OY 99,5 duaslid BRI
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CO@E + %0z > COzg, AHE = -283.5 ki/mo€ il Jelall Cobianll &)l sl - ¥

CO2 H daailid (13955 B)ly> piad Mg ¢ CO b daolid Bl B)ly> yind

P95 Byly> s Vg .onmuS YN 0 8,89 3929 § Lolad Bl CO 3L oo dlg Jgo 0N CO Hb daoled BlA! Byly> i) @
ke quily 3o CO Y 9l A9V 0 polis Sl omdl 098y o Y €Oz &) Easled

S enr9 gl dwlidll GLASYI B)ly> (S 9lud slol) duwludll (39Sl 8)ly> - £

8819 dueS 3 Lol By cpamg yubagll 0 J 9o ) By ok daoludill g yall § &gV 0 polis oy slall i J g0 ¢pgSS s 4 &
Hag + %02 = H20() ,AH =-285.8kl/mol  cnxwSYI o0

€ pgat3 Al BLASYI By (i ) ko Sl @ guia V1 S dawleill (9951 8Ly - ©

QLG B> pguag¥ (o Jga ¥ By pih draoleill B ylall 3 AdsH 0polis (10 pgsialdl ueusST (10 J 9o ) (295 s &Y @
2Al) + 1%03) 2 AlO3) , AH =- 1670 kJ/mol AxuSYI (e 84919 dueS

- ym‘ JIH“ Ja -: gﬂ“‘ J‘“‘

(-197 ki) &6 09281 (0 (68) Blim e -

(€=12) 0b bde 09,SW &bl Gl 83> !

n=—= n=-> n =0.5 mol
My 12
C - AHC( et
1 mol X
0.5 mol -197
X == = —394k]/mol

-394 k] /mol = 92, duwwlutd| Bl 8))y> OF ST

P S Je ot G T (309 4692559508 OUShall Jaaanl (o dny Sguas JhuarS Syo Oligall - Y
CHag + 2035 >  COyg) + 2 Hy0p) AH° = - 890 kJ
Olisedl 5o Jg0 2.5 Blix| e 3lais 11 8yl dusS !

CHa i 4 AH®( ey
1.mol - 890
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AH"=—221.0kJ
JL'UM+U_,'_“_ d}“ / dﬁ’.}lz‘s - 283 éﬁw ( Co(g) ) C)’J)S."
AH AH"=—787.0 kI ( C (s) ) Oy)SU %W‘ é!ﬁ."-}" 5)b> -Y
ART=seeon -393.5 KJ/mol $9lus

(COg) ) O 92559 ST gl Ha) dnsalull 029SHN Byl - ¥
dse [ ds> SIS —110.5 b

Byl (ole — b ) g9idl e 2C02g) > 2CO(g) + Os(q) * JWI Jolad - ¢
Cs) + Ozg > COze + 3935 kI -0

? SOl JSI bl §1 5 559 bl (oSl i et et (S| S oS - 30 ) Il

Jeladl dolas sl oS Byly> | Ausnluli)l BIASYI B)ly>
2Hy) + Oz > 2H,0) AHE = -572 kI - 286 kJ/mol - 286 kJ/mol
2Fe + >0, > Fe,05 AH{=-822kl/mol - 822 ki/mol - 411 kJ/mol
4Ali + 3025 > 2AL0s54 + 3340 ki/mol - 1670 kJ/mol -835 kJ/mol

Cis)+ Ozg) 2 COz) , AH2 =-393 ki / mo@ -393 kJ / moe -393 kJ / moe
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(@s2i0)5s) + Oz 2 SOze , AH2 =-296.9 ki/ mot

(M)S(S) + Oy -2 SOye , AH2 =-269.9 k) / mo€

(@s280)50s) 7 (gena)S(e) 1 JWI Sl B> e

ondo Lol o9 Aol dslaa]! ws:.:
peall (ke Ss) + Oz =2 SOz , AH2 =-296.9 kJ/ mod
SO2(g)( gene) - Sy + Oz , AH2 =+269.9 kJ/ mo#d

(@saie)S(s) 2 (@) S(s) AH2 =-27 kJ / mo®

- 136 k) Lyt 8yl ¢pe dueS 3dal by 1 J W1 Je et - ¥
2Na;0y5 + 2H,0p = 4NaOHi) + Og
180 kJ Bail ey JWI Je it Loy
NaOH() + HCE(g) - NaCB(S) + HOp,
Idlﬂ\ Jelaid! 81> ! (pisld! cule el g0
2Na0y6 + 4HC8(g) -94NaCB(s, + 2H;0¢) + Oy

s laadl o9 4 3 A dolaall O
2Na202(s) i ZHZO({;) va 4NaOH(S) + Oz(g) AH=- 136 kJ

N|E
=y NaOHis + 4HCRg D4 NaCly  + 4H,0p AH = 4 x - 180 K/
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1) C3Hgs) +5 Oz = 3COz() + 4H20) , AH = -2200k]J
2) Cs + Oz > COyy ,AH=-394kJ/mol
3)Hyg + /202) > H20 e , A H = -286klJ/mol
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PN
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3Cs + 4Hyy C3Hg(g) ,AH= -126 kJ
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2 @Y1 Jslal HA 8l y5e)! dueS can!
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€8yl Holo ei b Jeladl lda Jo
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ol () CsHag + 402 = 3COaq + 2H20p) AH, = - 1943.71 kJ

(C) 3COy) + 4H,0 - GCiHg+ 503, AH;=+2215.4kJ

Blyll 3yl Jeladl  CsHag+ 2Ha) > CsHs , AH =-299.31 kJ
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      −   ا ل م ذ ا ب   −   ع د د م و ل ا ت   (   𝐧   )    − − ا ل م ح ل و ل   − −   ح ج م (   𝐕   )  


    ا ل م ذ ا ب   م و ل ا ت   ع د د    ب ا ل ك ي ل و ج ر ا م   ا ل م ذ ي ب   ك ت ل ة  
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  m =  n   Kg  م ذ ي ب                         m =   1 . 25  1 . 4


  m =    m s   M Wt   x    Kg  م ذ ي ب                         m =   5 . 08  127   x   0 . 2                        
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