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1000 ML (5S35l e Ul 3 g gaasaall iy (50 58.5 8 5 Lagd e il @alyodl pitdl] oy 151 (T

[Na=23,Cl=355] § 4 %kl Ll 550 aa Jalall o

bl BT sl 5 Gl Wl (5 a gund K11 5003 rela 0yLisd (o Byemhl & 31,001 Dolsbl St ()
=51 kJ/mol g5l 4l

)3 Conpol Wolnl] 5o 7 (2953 25°C gl 23 b (o aS § dail] OIS o 170 g 18] wis
[Ag=108 ,N=14,0 =16] :16.17°C 8)l)=l
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TR AT N 35Sstall (o 1Mol 31,5l st L allaiall 5, )l i€ o]
2808 kJ (g5luis ecalll Gig b1 i cpanciSYI

T T A e

GIin Ul CLeldi bl dliol 4
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Glawagy Gl Lbally LGN U306y 4
F | Clig,, + 30y,
4 L Fobsdl Hle G ial Jelia
_:% ARS = 20207 Kl Gyl [H(g) + soz(g) e 3C02(g) + 4] 12()”J
= 300 + L0, -
= Passsssssnsvanunnnnnn c]|,;}| L AHZ - _2323‘7 k‘l/n“)l
Jelazl ol
ol il 3 §lisl Jolia balasne
(o2 0L s YAl jo g Lall Glsial et (1) |
Lalgl 3lyaad ] edhelin ya all QS pua Jada 5Sslall 5 j3al i, 4
AR Lygaall sllaally oLl Loyl Tllally (sl G5 aiin a3 die L3l 5,1 a0 o4
CeH120¢(s) + 607y — 6C02(g) + 6H,0,) AH? =-2808 kJ/mol ]
1®) Worked Examples f

E

e

. |
:=1367 kJ/mol asliéll g bl § (C,HLOH) Jgitidl o 1 mol Glis! &l cils 1) ) |

3 oo Bxmb) &0l Dslall LS (1)
(C=12,H=1,0=16] L2 G151 Jpttad] o 100 g Bl g A3l 31 ol AuaS o (1)

2 Jal
C,HsOH() + 30, ——= 2C0,, + 3H,0,  AHZ=-1367Kki/mol  (y
46 g/mol = 1+ 16 + (5 x 1) + (2 x 12) = C,H,OH «Sa oys skl A1) ()
100 salll 4 :
2.17 mol = = =C,H.OH ¥
—q TOEU T el 20 S0
v AH =

- qp:— (AHZ X n) =—{-1367 x 2]7)

= +2966.39 kJ
Wo— 8lisl s diliniall 45Ul Lo Lo @ |
SeViahe ‘
AHS (KJ/g) %P ‘ C4H 1 sl o 100 g 0 9o b
(w07 [ cHy, ) § CgH g 0So8l il (30200 g 2o
~479 CgH, g @976k (©) 4970 kJ
) g (99580 kJ @ 14550 kJ
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200 x 47.9 = 9580 kJ

)= Tpoem) * o
24970 + 9580 = 14550 kJ

L ol 100 g 3l gial e @llill §5a)l £ e

(_““!H — q
|)
le +49.7 kJ
00 x 49.7 = 4970 k) o
Clly ne q,
le +47.9 kI
200 ¢ 2 Kl

L Oy 200 g Gliial oe Gkl 5,1,all LaS e

@ : gl LAY g

s Gl Gl iasse

’: 1;06: 180 g/mol]

6CO

T 6Oil(g) 2(g)

I Hy,06s)

—2.09 _ —4
—5%08 7.4 x 1077 mol

013328 =74 %107
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J120°C 0 clodl 30 100 86— a5 g8} gh)> Sy @I jo—Salal 4LiS | @
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270

AH:’: = -2808 kJ/mol
e N — SN T Y |

180 = =¥ sl sue x Ll UK = 3Sslall TS k

§ g 3linY wabliall ol sl g il oK @
Led —422.49 KJ (g5los oppuasY|

@ ~1713.3 kl/mol

(d)-23237 kJ/mol
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Gl 6 yualic o 35Ssladl e 1 Mol 56SG wie Gllaiall 5, ,all LK ) (4]
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A+B——=C+D s Jelall SIS 1306 4
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_ ;) Jelall (e
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""" (W8, Tatsll Sl Tl oSl 551 Toaslaons
g
HF . s Jalall Jpaalls
(g
g
(a)-1745kJ (o) -1457 kI
() +1457 kI (@) +1745 k]
s e Al 8).50
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M) Worked Examples [

:Jlﬂldﬁlﬂdlunphuﬂljw duw bl 195Ul 6l )2 s € ’3

Y — =924 Kk,
Ny + My NIy, All= |
T LY . ¢ Jnl
INH, ~—= AH; AH = |,2AH’;‘N”J,| [All;rN )* Mll‘m |
~ - T4 L
e VAR ~92.4 = 2AH g =10+ (3 2 0)]
1 mol ? kJ/mol
; - 924 _ _46.2 kJ/mol ‘. AHS =24 _ 462k J/mol
' ‘3“((:\113): e f(NH) ™ S
n.BgaLoff_;'
I mol sl sie AHZ 5121 5)0a po AH (g5 all gsiall o il golois |
Ll i,k a5l e )
Ll S Bl bl Il § ittt sl )
AH (kJ/mol) g ; JUI Jelial o AL Ol 615 |
[ s (CH, ) CHy(g) + 205 — €Oy +2H,0,
g -393.5 COy) OlSol) Quwlidll (gl 8)l)> dioglaay
| 28585 H,0, | Jiaall Jgazll dousgall

e I B 1 |
el 5555, 1 0 sl sl gl 3055, sl ¢ gandl = (AH) g0l gginld i s
AMZ = [AH o)+ 2AHS 4y )]~ [AH] (o ) + 28HE ]

= [(=393.5) + (2 x-285.85)] - [(-74.6) + (2 x 0)]
=(-965.2) — (-74.6) = -890.6 kJ/mol

( A ] QL_b,gi_lg@
AHf(H ,0) ¢ Loll dusataall CsSall 85y = AH::(HZ) C)}?JJ-‘:.‘GJ-' Gl G1EaYI 5,0 0
1 o
H2(g) T2 Oz(g) Hzo(v) AH, (H) = AHf(H ,0)

AHf(co,) s 42T S L] 5001 5 = AHY, () 0180 Lalil] 3154155 o

C(s)+02(g) [ CO2(g) Hc(C)-AH?(CO)
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: &Jg8l opolic G2

4C( )+ SH, 2e )—>C4Hl()(g)

AH {4 wlidl| 3l pid1 &)l )> dsog-loig
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S Olgud) AH;. doud bo

S—

(@) -2877 kJ/mol
(®) -129 kI/mol
(<) 286 kJ/mol

(d) 3006 kJ/mo}

= : Jall =0
P OGsnll 5lE e aaly Jse 3lsial Aulas ';jl i<

Mo+ 5 7 Oy(g) = 4C0,,y + 5H0, AH? = -2877 kJ/mol
2 co, = AHY ¢y = =394 Kl/mol

1 1,0 =AYy , = =286 Kl/mol

o= [MAHfco )+ 5AHGg o)) = [AHf ey )+ 5 AH] )
= [(4 x ~394) + (5 x ~286)] - [AHj e )+ (5% 0)]

fCH )

=—3006 + 2877 = —129 kJ/mol
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SOy (0555, ya e Jai SO5 51553l ya -

Jadlls Sass A Jelall e ag (1) datadt -,
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+ Oz(g) — CO?_(g) AH, =-393.5 kJ/mol
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| radul agyhadl adbosstl Wslaall .,
@ Wy + 30y —= 1,0, AH | = -286 kJ
@ 2Nag + 0, —=Nu,0 All, =-414 k]
@ Nagy + 30y + FHy ) —=NaOl o Al =-425 k)

S
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k... gl T =
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23 @ Uslall gy«
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(T 5,L80) Unlaall a1 Gyl ] Aslaall e G L1 oo H 20,y Jiisge
Na,,O(S)Jr H,0,,) — 2NaOH
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P : Al Ja dayb
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ke Lite NazO(S) «H O(t)
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:Zx EJJLJ.U ,._?,_,..Ar.'if e
ap  AH =2x-425=_850 kI
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NayOg) + H,0,)——=2NaOH AH =-150 kJ

® 2Na(s) + 02(g) + Hz(g) — 2NaOH
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AH‘I' =+1663 kJ/mol — X 1
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1 3lisl JeWs pe pms AoV SYstatl 51 B
@G, + H,0 —= C,H0H

(1) C,HOH + 0 e CHLCOOH + 1,0
(€) CH,COOH + 20, ——= 2C0, + 21,0

(d) CH,CO0H + CH,OH — CH,COOCH, + H,0

T alll jlug og NI .I.:..Sl JU OYss 5o 9l s dilfo! e Ghamy U G99 59,008 s g ‘

(@) C,H,
(b) C,H,
(©C,H,
@CH,,

£ 120 g 3121 8yly> 513 ~393.5 kJ/mol ((s— 1) Codlydl Gz 8yl S35 13) e

(C=12)
(@)-3935K
(6)-39.35KJ
(c)-393.5kJ
(d)-3935kJ

1 : : i
25%(5) 1 60, ——450,,,)  AH=-1590k] FINMUR < IS

, ¥ ConSW Lol 3172V Byly oS o
(@)-1590 kJ/mol

(b)-3180 kJ/mol
(c) +1590 kJ/mol

(d)~795 kJ/mol
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: § Olweld) dwlildl 15V 8y, dosd Lod
.1 ki/mol
8 kJimol
kJ/mol

(s 1 kJ/mol

Lokl AN | dzeal) eIl Lieall o (Jolb) Jguzdl oo | [_ﬂ
(g/mol) | &b | ) dlyod) Bl (0 48V )] gty W) 585U
16 CH, | otdl | § a1 g Bliol wis
46 |CHOH|ugty| @CH,

4 | CHy |obsm| (®C,HOH
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