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NNSS:LHe (evaporation)
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nstaoa (boiling)
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Bubbles can form and
rise since the vapor
pressure can overcomes
atmospharic prassura,
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ADWQUID (vapor pressure)

66

AIWAUNDEIKUDUDVLHAD Tu
N1d:=auqatus:uulda

UovlKaduda=suaa:=gaduauidiutninu
TagndUWUID
DLsVAvQAs:KIWlULanaupy AIUAURDUDY
UDVLHAID:0ANFY WS IULaNauDvuD LKA IS
S:lHgTOVE
D1UDVLHAdUUSVAVQAS:KIWTULaNaUIN AIUAUD
UDVUDVLKAIAD:=0AMUDY

Normal
boling point
o / 783°C | 100°C
800 \ / L
760 N Y N/
o 600 |—Diethyl Ethyl alcohal
5 ether / (ethanol) / Water
wv)
§ 500 7
a / /
e 400
S / /)
> /| /
200 p / /
// Ethylene
glycol V¥
0 20 40 60 80 100
Temperature (°C)

! Molecules undergoing vaporization
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| Molecules undergoing condensation
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(b) Vaporization _ condensation (¢) Vaporization _ condensation
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Asuws (diffusion)
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Te, temperature above which vapor cannot be made to liquefy.

P, pressure required to liquefy vapor at the critical temperature.

Critical Tc(Ct) Pc(atm)

point
/// HO 3744 2195
NH; 1324 1115

COz2 31.0 73
CHs -83.0 456
Hg 1462 1036

00 (crltlcal temperature) HUY9OY amHﬂuaoaonawsawmsaaatdtuamu UovlKad
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Q (critical pressure) namwuoumaonmaotutumsmuuuuuaouﬂaLUuua\JLHaan

Substance Te (°C) Pc (bar)
Ethylene 9.3 50.4
Xenon 16.6 58.4
Carbon Dioxide 31.1 73.8
Ethane 32.2 48.8
Nitrous Oxide 36.5 71.7
Propane 96.7 42.5
N-Pentane 196.5 33.7
Trichlorofluoromethane 198.1 44.1
[sopropanol 235.2 47.6
Methanol 239.5 81
Cyclohexane 280.3 40.7
Benzene 289 48.9
Toluene 318.6 41.1
p-Xylene 343.1 35.2
Water 374.2 220.5
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» AISKadULKad (melting) Apudvudv (solid) WasuduvovlHad (liquid)
» ASS:LHY (vaporization) ApupviKad (liquid) Wasulduld (gas)

= A1SS:LRQ (sublimation) Aauavudv (solid) Wasululd (gas)

s Mistdonudv (freezing) ApudviKad (liquid) Wasulbuvovudv (solid)
» AISAJULLUU (condensation) Aald (gas) WasulduupviKad (liquid)

» mMsAdULdY (deposition) Adld (gas) Waguluuovudv (solid)



ANAINNTOU >
Yude ------- > qufiy ------- > yufan ------ > e
o°c ooc TTTTTTOC o0°c T 77T 100°C
= ANEIAINNT DU
H,0(l) + 40.62 kJ/mol > H,0(q)

H,0(g) ——> H,0(l) + 40.62 kJ/mol
H,0(s) + 50.01 kJ/mol ——> H,O(q)
H,0(g) ——> H,0(s) + 50.01 kJ/mol
H,0(s) + 5.98 kJ/mol ——> H,0(l)

H,0() — H,0(g) + 5.98 kJ/mol
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Heat added (each division corresponds to 4 kJ)

Brown et al. Chemistry. 2009.



#nonssuU work@class

LUVAJUNIADNSSY 2]

UDURUNgTONgRLAa:NAU
s-audauovunlulagdsnns
SHULIOVANUAQLRU

tHucla:nauuilauo 35MsuAuloNgUTYR
1) KAnmMsaATUKSORANWUTIUNDNCDY
2) 38MISAIUITUAINDNCDY

3) 3SoSulgLBvownanssy (3SUHUG) NQNCDY
lagtHNauau @ SUWY La:dnautulonNdavds



