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Operacoes com Mudanca de Fase

Calor sensivel Calor latente

Provoca variacao Provoca alteracao

na temperatura no estado fisico
M)

5§ »




OPERACOES COM MUDANCA DE FASE

1) Calor latente de vaporizacao (AH,)

Calor requerido para vaporizar uma gquantidade unitaria de
liquido a T e P constantes.

2) Calor latente de fusado (AH,.)

Calor requerido para fundir uma quantidade unitaria de sélido
a T e P constantes.

3) Calor latente de sublimac¢ao (AH,)

Calor requerido para vaporizar uma gquantidade unitaria de
solido a T e P constantes.




Operacoes com Mudanca de Fase

0C ¢ 1 e e | 00 C
Agua (S) 0°C -------—--- > Agua (L) 0 °C -------------- > Agua (L) 100 °C ----- > Agua (V) 100 °C

AHf AH sensivel AHv




Exercicio III.7) Uma mistura equimolar de benzeno (B) e tolueno (T) a 10°C e

alimentada continuamente a um vaso no qual a mistura € aquecida a 50°C a uma

pressao de 34,8 mmHg. O produto liquido contéem 40% B molar e o produto vapor

contem 68,4% B molar. Quanto calor deve ser transferido a mistura por mol de

alimentacao?

Dados: (AHy)e (80,10°C) = 30,765 kJ/mol
(AHy)T (110,62 °C) = 33,47 kJ/mol

Calor latente

v Processo continuo
v Regime permanente
v’ Base de calculo => 1 mol



. : . 'Form §: C)/mol- K = a3 6T T2 4 47°
TABELA D: Capacidade Calorifica / Fom 2 e oo g iym oy oy oo

Example: (€l imp = 7196+ (2010 x 107)T — (1278 x 10~%T2 4 (4.76 x 10~*)T>, where T is in °C. \
Note: The formulas for gases are strictly applicable al pressures low enough for the ideal gas law Lo apply, )
v ” f% l‘m
Temp. o ) 30 (Units
Cempound - Formula Mol We. State Form  Unit 0 bh-10" c-10* 4-10° of 7
Acetone CH,COCH, 5808 | ] °c 1230 186 —30-60
1 1 *C 719 2010 —1278 3476 0-120
Acetylene CH, 2604 g 1 'C 243 6053 —501) 1820 0-120
Al 20 g 1 *C 894 04147 03191 ~1965 0-150
o B ! K 28.09 0.1965 04799 —~1965  273-180
Ao NH, 1782 ;1 " 3505 255 04421 —6.686

0-120

n-Butane C.H,o 5812 g 1 °C 9230 2738 —1547 3498 012
Tsobutene C,H, 5610 g 1 - 82388 25.64 -1727 S0.50 0-12(
—— - Calcium carbide CaC; 6410 ¢ 2 K 68.62 1.19 - 8.66 x 10'® — 298-TX
TA B E LA D Calcium carbonate CaCoO, 10009 ¢ 2 K 8234 4975 — 1287 x 10'° — 273~-10:
) Calciom hydroxide Ca(OH), 7410 ¢ 1 K 89.5 276-37:
Calcium oxide Ca0 5608 ¢ 2 K 4184 203 —~4.52 x 10'° 273-11°
Carbon C 1201 ¢ 2 K 1.18 1095 -~4891 x 10*® 273-13°
Carbon dioxide CO, 401 g 1 x 36.11 4233 -~2887 T A4 0-13
Carbon monoxide CO 2801 g 1 *C 2895 04110 03548 -2220 0-15
Carbon tetrachloride CCl, 15384 1 1 K 9339 1298 Z713-34.
Chlorine Cl, 709 g i *C 3360 1367 - 1.607 6473 01X
Copper Cu 6354 ¢ 1 K .6 06117 273-135
 Cumene CyH,, 120,19 g 1 °c 1392 53.76 -¥71 1205 0-12
(Isopropyl benzenc)
Cyclohexane C,H,; B4.16 g ] c 94.140 49.62 -31.9 8063 0-12
Cyclopentane C,H,, 7013 g 1 °C 7339 3928 ~25.54 68.66 0-12
Ethane C,H, 3007 g 1 - or 49.37 1392 —5%16 7280 0-12
Ethy! alcohol C;H.OH 4607 ) i 2 © 103.1 0
(Ethanol) I 1 o 1588 100
3 I g, 1 6134 15.72 ~8.749 1983 0-12
Ethyiene C,H, 2805 g I °C +40.75 1147 —6891 17.66 0-12
Ferric oxide Fe,0, 1S90 ¢ 2 K 1034 6711 - 17.72 x 10'° - 27310
‘ Formaldehyde CH,0 3003 g ) < 34.28 4268 0.0000 —~8.694 0-12
Helium He 40 g I °C 208 All
_ m-Hexane CH 8617 | 1 *C 2163 20-10
[ I L 137.44 4085 -2392 57,66 0-12

udenaa. .. - mas - -



i & - EaEpe
Temp. (e} k“-‘ﬁ X Wslts
Cempeound - Formula Mel We Swaie Ferm  Unis . b 10t e I 410" of T)
Hydrogen H, 2016 g ) °C 2884 000765 03288 —0.8698 0-1f
Hydrogen bromide HEr 8092 g 1 “C 210 00277 09887 -4 858 0-13
Hydrogen chlonide HCl 3647 g I m, 3 2913 —0.134) 05715 —~4 335 0-13
Hydrogen cyanide HCN 27103 g 1 “C 353 2908 1.092 012
Hydrogen sulfide H,S 408 g 1 °C 33.51 1547 03012 -1292 0-1!
Magnesium chlonde  MgQl, 2952 e 1 K 24 158 273-9
Magnesium oxide MgO 4032 ¢ 2 K /_45,94\ 0.5008 ~8732 x 10*° 273-2
[ Eenmc) CH, 1604 g 1 'c 3431 5460 03661 - 11.00 0- 10
—e v I K 1587 5021 1.268 =TToo 2713-1
Methy) alcohol CH,OH 3204 1 I ‘C 7586 0
{(Methanol) 8259 40
£ 1 °C 4293 £.30) - 187 ~803 o-n
Methyl cyclohexane  C,H,, 9818 g 1 © 1213 5653 -31.712 100.8 01
Methyl cyclopentane C.H,, 8416 g I *C 98.83 45.857 - 30.44 £1.81 0-1
Nitric acid HNO, 6302 | 1 *C 1100 25
. Nitric oxide NO 3001 g 1 *C 29.50 08188  —02925 0.3652 0-3
—— > Nilrogen N 28.02 I *C 2900, 0.2199 05723 —2871 0-1.
TAB E L A D Nilrogen dioxide NO, T=3To1 : 1 e 3607 397 —288 787 0-1
- Nitrogen tetraoxide N, O, 9202 g 1 “C 75.1 125 -113 0-3
Nilrous oxide N,O 4402 g 1 "G 37.66 4.151 — 2694 10.57 0-1
Oxygen 0, 3200 g 1 C 29.10 1.158 ~0.6076 131 0-1
n-Pentane C.H,; 7215 | 1 °c 155.4 43.68 0-3
g ! *C 1148 34.09 —1899 4226 0-1
Propane C,H, 4409 g 1 = 68032 2259 -13.1 3171 0-1
Propylene C,H, 4208 g 1 *C 59580 17.71 -10.17 24.60 0-1
Sodium carbonale Na,CO, 10599 ¢ 1 K 121 288-3
Sodivm carbonate Na,CO, 286.15 ¢ i K 5356 298
decahydrate <10H,0
Sullur S 3207 ¢ 1 K 152 2.68 273-3
(Rhombic)
c 1 K 183 1.84 368-3
(Monoclinic)
Sulfuric acid H,S0, 9808 | 1 e 1391 15.59 10-4
Sulfur dioxide SO, 6407 g 1

C 3891 3.904 —3.104 B.60¢ 0~

Toluene

W ater H,0 [T T 1 c 75A ‘
“ e AR “vcrw B 1. ¢ 3346 06880 0.7604 ~3.593 o-1




