el T AR e e - . - - »









£3.1
BeleEae) BERoldgs

Substance Freezing point, T;/K  Ag,H®/(kd mol™')  Boiling point, T,/K AapHl(kd mol™)
Ammonia, NH, 195.4 5.65 239.7 234
Argon, Ar 83.8 1.2 87.3 6.5
Benzene, CgHg 278.6 10.59 35632 30.8
Ethanol, C;HsOH 168.7 4.60 351.5 435
Helium, He 35 0.02 4.22 0.08
Mercury, Hg 234.3 2.292 629.7 59.30
Methane, CH, 90.7 0.94 117 8.2
Methanol, CH;0OH 178.2 3.16 337.2 35.3
Propanone, CH,COCH; ~ 177.8 5,72 329.4 29.1
Water, H,0 218:15 6.01 3732 40.7
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(standard enthalpy of ionization

( )

H'(g)+e(9 DY, 312 kJ

(standard electron gain enthalpy
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F3.2
H4E9| 1219} 22K 2] 2 11 0)/3e]) HFEo]|L3lNEH, A, H/(k] mol™!)
1 2 13 15 15 16 17 18
H ..................................................................... 0
1312 2370
5250
Li Be B C N o F Ne
519 900 799 1030 1400 1310 1680 2080
7300 1760 2420 2350 2860 3390 3370 3950
14 800 3660
25 000
Na Mg Al Si P S Cl Ar
494 738 577 786 1060 1000 1260 1520
4560 1451 1820
7740 2740
11 600 :
K Ca Ga Ge As Se Br Kr
418 5390 577 762 966 941 1140 1350
3070 1150
4940
Rb Sr In Sn Sb Te I Xe
402 548 556 707 833 870 1010 1170
2650 1060
4120
Cs Ba TI Pb Bi Po At Rn
376 502 812 920 1040 812 920 1040
2420 966
3300 3390

A o] FHELR AiaU(0) gholth. A H(T)=A,,,U(0)+ '3 RT$} 298 Koj| A ; RT=6.20 ] mol "¢} & o] &-3}e}.
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OfiXil 3.2
dey] A3te| A3t
25°CAA vtavlge] EES3AEI £ 148 k]
mol~lo|th. Mg?* o] 23} AAEZ FAE 7HE o
£7] SA3iME 1.00 go] 1A viavlgel drivt B2
(LA 259 FFHo|X)E stalok skerp

— § ot~

%3} Mg(s) — Mg(g) +148
1x}o] &3} Mglg) » Mg*(g) +e(g)  +738
2zfo] L3k MgHlg) » Mg?H(g) +e(g) +1451
A4|(3: Mgls) = Mg?*(g) + 2 e"(g) +2337



A A Mg*(g) + 2 e(g)
T +1451 +2337
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A Mg*(g) + e(g)

+738
Mg(g)
f +148 Mag(s)
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FAP Q2Fe| AL FAE, A HAK) mol ! )*

1 2 13 14 15 16 17 18

.H. .............................. =

-73 +21

Li Be B C N 0 F Ne

-60 +18 -27 -122 +7 -141 -328 +29
+844

Na Mg Al Si P S Cl Ar

-53 +232 -43 -134 -44 ~200 ~349 +35
+532

K Ca Ga Ge As Se Br Kr

-48 +186 -29 -116 -78 =195 -325 +39

Rb Sr In Sn Sb Te | Xe

-47 +146 -29 -116 -103 =190 -295 +41

Cs Ba T Pb Bi Po At Ra

-46 +46 -19 -35 -9 -183 -270
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HCI -

(bond enthalpy)

H(g)+Cl(g) b1

(mean bond enthalpy)
data

431kJ
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AWE AfAga, AH(A-B)k] mol ')

...............................................................................................................................................................................

¥34

Diatomic molecules
H=H 436
Polyatomic molecules
H—CH; 435
H—CgHs 469
H3C—CH; 368
HzC=CH; 720
HC=CH 962

155
242
193
151

492
213
377
352
293
237

H—F
H—CI
H—Br
H—I
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BEAUAE, AHy/(k] mol ')

H c N 0O F Cl Br | S P Si
H 436
c 412 348(1)
612(2)
838(3)
518 (a)
N 388 305(1) 163 (1)

613 (2) 409 (2)
830 (3) 945 (3}

o 463 360 (1) 157 146(1)
743 (2) 497(2)
F 565 484 270 185 155
Cl 431 338 200 203 254 242
Br 366 276 219 193
I 299 238 210 178 151
S 338 259 496 250 212 264
P 322 200
Si 318 374 466 226

@2l BASHA] e HEE <tel) SRATe] A gtelct
(a)e BY8 ¥ epdct



oAl 3.3

BFZ2gAey] e A&

25°CAlA 9422H 94 dg2o] FHE v
-0 A

Cls, graphite) + 2 Ha(g) +3 Os(g) — CHzOH())

Fulele EEADY WSS F431E o)y 29 3
Be} ¥ 34 8 3.59 2RAYNE o] £3ieh

Enthalpy —

C(g) + 4 H(g) + Olg)

+249.17

, + 3 Olg)

C(s, gr) + 2 H,(g)
] -38

-1236
2 C(g) + 4 H(g)
o —;— 0,(g) H
1
+871.88 £ H—<I:+ H{g) + Ol(g)
TClg) + 2 H.(g) i i
- 2\9
: % olg) —Y— CH,-O + Hl(g)
+716.68 —A83

—Y— CH,0-H(g)

CH,OH()
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3.3
(combustion)

CH,(9)+2G,(g) - CQ(9 2H Q) B 890kJ

DH? (standard enthalpy of combustixt

Parr Bomb Calorimetef V conkt

q = D
DH =D $\WD
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3.4
® DH® =5 D (produc) & nHf¥reactart (3.4 2

aA+bB - cC +dD
DH’ = B &H#HP (a-H b H3} D

DH, Bi; B HR: ABCD 1
L (+)
L ()

Hess
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ol X 3.4
Hess9] 3 AL |
CsHee Z2o] 1 CiHy Z2golth thed} 2
gstero] FolRg o |
CaHeg(g) + Halg) — CsHglg) AH® =-124 kJ
C3Hglg) + 5 0,(g) = 3 CO,(g) +4 H,0() AH®=-2220kJ

Z23 e RFALAETE AlLtstet

Hy(9)+5 09 - 3CQ(9 +3 H )

C3H6(g)+ Hz(g) - Csz(g’ DH =124kJ
C,H,(9)+50,(g) - 3CQO(9g +4 H Q) B 2220k
H.0()- Hy(9)+304(g DI° 286KJ
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Enthalpy—

Elements
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A 4
Y Products
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Z 7HA 940 tig 714

Element

Arsenic
Sromine
Carbon
Hydrogen
lodine
Mercury
Nitrogen
Oxygen
Phosphorus
Sulfur
Tin

Reference state

grey arsenic
liquid

graphite

gas

solid

liquid

gas

gas

white phosphorus
rhombic sulfur
white tin, a-tin
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