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Introductory Chemical Engineering Thermodynamics  (2nd Edition)

Chapter 1, Problem 8HP (2 Bookmarks) Show all steps: ON Post a question

Answers from our experts for your tough
homework questions
Problem

Five grams of the specified pure solvent is placed in a variable volume piston. What is the

volume of the pure system when 50% and 75% have been evaporated at: (i) 30°C, (/i) 50°C?

Use the Antoine equation (Appendix E) to relate the saturation temperature and saturation Continue to post
pressure. Use the ideal gas law to model the vapor phase. Show that the volume of the system

15 questions remaining
occupied by liquid is negligible compared to the volume occupied by vapor.

(a) Hexane (ot = 0.66 g/cm®)

My Textbook Solutions
(b) Benzene (ot = 0.88 glcm3)

Add a

(c) Ethanol (ot = 0.79 glcmd)
textbook

=
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) . L= 3
(d) Water without using the steam tables (o~ =1 g/lcm?) and Edition 15t Edition

View all solutions

(e) Water using the steam tables

Step-by-step solution

Step 1 of 69

Mass density of a substance is expressed as,

, m
p==
I.

Here j*is density, mris mass and |} is the volume of the substance.
Ideal gas law is expressed as,
PV =mRT
=nRT
Here pis absolute pressure, T is absolute temperature, #is number of moles of the gas, mtis
the mass of the gas, R, is the universal gas constant, pis the gas constant.

Number of moles (1) of a substance is calculated as,

.
M

Here mis mass and \fis molecular weight.

n

Antoine equation is expressed as,
B
T+C

Here | is the saturation pressure in mmHg, 7is in Celsius and 4, ., are constants.

log,, P“ =4

T =T,.+273.15
Comment

Step 2 of 69
(a)

For Hexane as a pure solvent,
The density of the Hexane in liquid phase is given as,

y
ph=0.66 £

cm
Calculate number of moles of hexane as,

Take molecular weight of Hexane as (#6. I?8}LI .
mo!

Substitute (xa. I?x]llfor M and 5 gfor mand solve for number of moles,
mo!

5
n= g

86.178 £
mol

=(.058 moles

Now to solve for volume [P’I ) of the liquid available per mole, substitute ()66 L‘ for £ and
cm

(6. I?s}ifor m in the expression of mass density and solve as,
mol

£
em’ V

(86.178) £
(0.66) - mol

(86.178) -8
V= mol

066 &,
cm

\

.
=130,573 S
mol

Hence the volume of the liquid available per mole is |3(), 573 o
mol

Comment

Step 3 of 69

At 30°C,
From Antoine equation calculate pressure as,
Substitute 910548 for constant .4, | 189,64 for constant g, 226.24 for constant ¢*, 30°C
for 7 and solve for pr as,
1189.64
30°C +226.28
P =185.62 mmHg

log,, P = 6.91058 -

- | 101325 Pa
) | 760 mmHg
=24747.362 Pa

]{IKS.(Q mmHg )

Further solve,

P™ =(24747.362 Pn}[ L ]

10" Pa
=0.025 MPa
Hence at 3()*( hexane evaporates at pressure of (1,025 MPa .

Now calculate the volume of the vapor as,

Substitute (),025 MPa for p, [3{J+ 2?3.!5]K for 7, 8.314 'l X for R, and solve for
mol-

volume (I, } of vapor per mole, that have been evaporated as,

3\
(n,n:ﬁMpa}u;;:[x.m I \(30+273.05)K)
mol-K /
252039
mol

V,=—mol
Y (0.025%10° ) Pa
=100815.56 <
mol

Now since 5()%, of the available volume evaporates, therefore the final volume ( } of the pure

systemis,
Viso =V +V,
=n"V, +n"V,
™ [%{U.IL‘?K mol][ [3(1.5?3%”+[ %{u.nss mul}{ 100815.56 % H

=3.788 cm’ + 2923.65 cm’
Further solve,

V, o = 2927.44 cm’

.50

Hence final volume of hexane in pure system for 5()%, evaporationis [2927.44 cm'|-

Comment

Step 4 of 69

Now since for second case 75%, of the available volume evaporates, therefore the final volume

(¥, ) of the pure systemiis,

Voo =V + W,
="'V, +n"¥,

4 o . |

|3u.5nﬂJ]+[§{n_USs nmt}{li]ﬂsli.ih i‘l]}

= l{(}.USS mol)
4 mol mol /|

=1.893 cm’ +4385.477 cm’
=4387.37 cm’

Hence final volume of hexane in pure system for 75%;, evaporationis |4387 37 ¢m’|-

Comment

Step 5 of 69
At 50°C,
Comment

Step 6 of 69

From Antoine equation calculate pressure as,

Comment

Step 7 of 69

Substitute 91058 for constant 4, |189.64 for constant g, 226.28 for constant ¢, S0°C
for 7°and solve for pw as,

1189.64
50°C +226.28
P =402.4 mmHg
_[ 101325 Pa

log,, P =6.91058 -

\
—— |(402.4 mmHg
760 mmHg _J( e)

=53648.983 Pa

- (53648.983 Pu)[ i MEw J

10° Pa,
=0.054 MPa
Hence at 5()°(" hexane evaporates at pressure of (J(154 MPa-

Now calculate the volume of the vapor as,

Substitute (1,054 MPa for p, (50+273.15)K for 7, 8.314 for R, and solve for

i - i’

volume (I, ) of liquid per mole, that have been evaporated as,

(0.054 MPa)(¥, }7{3.314 .

l K‘]{IS(HI?].IS)K}
maoi - J

2686.67 !
mol

~{0.054x10°) Pa

i\

=49753.13 &8
mol

Comment

Step 8 of 69

Now since 5()%; of the available volume evaporates, therefore the final volume (I, | of the pure

systemis,

Comment

Step 9 of 69

Vs =N ¥,

Lyr Vo
=nV, +n'V,

sl ( { i ?

=| 1(0.058 mot)f 130.5735™ | |+| L(0.058 mot)[ 49753.13 £™
|

2 | \2 \ mol

mo
=3.788 cm’ +1442.84 cm’
=1446.63 cm’

Comment

Step 10 of 69

Hence final volume of hexane in pure system for 5(j%, evaporationis |j446.63 cm’'|-

Comment

Step 11 of 69

Now since for second case 75%, of the available volume evaporates, therefore the final volume

(¥, ) of the pure system s,

Comment

Step 12 of 69
A
=n'¥, +n"¥,

Y
~[L(0.0s8 an[IR\U.S?Jcm J
4 mol

mo

J

¢ . 3
;{().058 1llul}[49753.l3 5—“—;]]

=1.893 cm’ +2164.26 cm’
=2166.16 cm’

Hence final volume of hexane in pure system for 75%;, evaporation is |—3] 66.16 cm’ |-

Comment

Step 13 of 69

Hence, at both given temperatures the volume occupied by the liquid in the system s less than
1%. Also, the volumes are lower at the higher temperature, due to rapid increase in pressure
than expansion, due to temperature.
(b)
For Benzene as a pure solvent,
The density of the Benzene in liquid phase is given as,

ph=088 £

<m

Calculate number of moles of benzene as,

Take molecular weight of Benzene as | 78. IZ}%.
mol

Substitute (78. Il}ilfor Mand § gfor mand solve for number of moles,
mo!

59
,,:%
(78.12)-&

mol

=(.064 moles

Now to solve for volume (I ) of the liquid available per mole, substitute (1.88 i, for 4 and
em

(78. I.'!}l'l for mi in the expression of mass density and solve as,
m

o (18.02)-8
088 £ - mol
cm vV
(78.12)-B
V= maol
088 &
\ cm J
. )
88,773 &5
mol
Hence the volume of the liquid available per mole is §8 773 an-
mol
Comment
Step 14 of 69
At 30°C,

From Antoine equation calculate pressure as,

Substitute 47987 for constant 4, |196.76 for constant g, 219,161 for constant (7, 30°C
for 7°and solve for pw as,

1196.76
P =119.32 mmHg
a [m ][I 19.32 mmHg)
\ 760 mmHg
=15907.93 Pa

log,, P = 6.87987 -

= (15907.93 Pu)[ L ]

10" Pa
=0.0159 MPa

Hence at 3()*(" benzene evaporates at pressure of ({1159 MPa.

Now calculate the volume of the vapor as,

Substitute 0,0159 MPa for p. (304273.15)K for T, 8314 —°

— for R, and solve for

volume (I, } of vapor per mole, that have been evaporated as,
J

mol- K
J

(0.0159 Ml’u]{l'\):[xju ]{[3{|+1?1.|5}K]

2520.39
mol

¥, =——0mol_
Y (0.0159%10°)Pa

.
=158515.04 ST
mol

Comment

Step 15 of 69

Now since 5()%, of the available volume evaporates, therefore the final volume ( } of the pure

systemis,
Comment
Step 16 of 69
l!!.‘if. = I,I + I,\
=n'V, +n'V,

iy ? f e
Lo ] w-[l(n.nm mol)| 158515.04 S
| |2 \ mol

=[{{0.um nmn[ss.m 2=
2 X mol |

=2.84 cm’ +5072.48 em®
=5075.322 cm’

Comment

Step 17 of 69

Hence final volume of benzene in pure system for 5()%, evaporationis (575 322 ¢m’|-

Comment

Step 18 of 69

Now since for second case 75%, of the available volume evaporates, therefore the final volume

(¥, ) of the pure systemiis,

Comment

Step 19 of 69

e L
="V, +n"¥,
I, em')) (3 ( cm’
=| =(0.064 mol)| 88.773 <2 J+ 2 (0,064 mol)| 158515.04 <™
4 mol | 4 \ mol
=142 em’ +7608.722 cm’

=7610.14 cm’

Hence final volume of benzene in pure system for 75%;, evaporationis |4387.37 ¢m’|-

Comment

Step 20 of 69

At 50°C,
From Antoine equation calculate pressure as,
Substitute 87987 for constant 4, 1196.76 for constant g, 219.16] for constant (', 50°C
for 7 and solve for P as,
1196.76
50°C +219.161
P =271.4 mmHg

325 Pa
=fu J(271_4 mmHg)
| 760 mmHg ,

=36183.64 Pa

log,, P =6.87987

[ »
= (36183.64 Pa)| ”:"P“]
L10° Pa

=0.0362 MPa
Hence at 5()°(' benzene evaporates at pressure of {11362 MPa -

Now calculate the volume of the vapor as,

Substitute ,0362 MPa for p, (504 273.15)K for 7, 8.314 for R, and solve for

mo
volume (I, } of vapor per mole, that have been evaporated as,
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v

T686.67

Vo= mol
Y (0.0362x10° ) Pa

=74250,94 <™
mol
Comment

Step 21 of 69

Now since 5()%, of the available volume evaporates, therefore the final volume () of the pure

systemis,

Comment

Step 22 of 69

Vism =V + ¥y
=n'V, +n'V,
o YY) 3
=1 L (0.064 mot)| 88.773 ff“_]u 1 (0.064 mol) 7425094 ST
2 mol /) |2 mol |,
=284 em’ +2376.03 cm’

=23789 cm’

Comment

Step 23 of 69

Hence final volume of benzene in pure system for 5{)4;, evaporationis (1446 63 cm'|-

Comment

Step 24 of 69

Now since for second case 75%, of the available volume evaporates, therefore the final volume

(¥, ) of the pure system s,

Comment

Step 25 of 69

Vi =V, +¥,
=n'¥, +n"¥,
:H(m}m mol](SS.T?S %]‘Hi—(u.nm mol][mzsn.fM %]J
=1.42 cm’ +3564.045 cm’
=3565.46 cm’

Hence final volume of benzene in pure system for 75%, evaporationis 3545 46 cm‘l.

Comment

Step 26 of 69

Hence, at both given temperatures the volume occupied by the liquid in the system s less than
1%. Also, the volumes are lower at the higher temperature, due to rapid increase in pressure
than expansion, due to temperature.

Comment

Step 27 of 69

(c)
For Ethanol as a pure solvent,

The density of the Ethanol in liquid phase is given as,
ph=079 £
cm
Calculate number of moles of ethanol as,
Take molecular weight of ethanol as {46.07 ]il .
mo

Substitute (46.{}?]%for Mand § gfor mand solve for number of moles,
mo!

5
n= %
(46.07) -2
mol
=(.108 moles
Now to solve for volume (F | of the liquid available per mole, substitute (1.79 il for s and
cm
[«tb.lli"]iI for m in the expression of mass density and solve as,
moi
(46.07)-&
079 & - mol
cm’ v

(46.07)-%
P mol

079 £

1
cm

=58.316 <
mol

3

Hence the volume of the liquid available per mole is 58 316 ot
mol

Comment

Step 28 of 69

At 30°C,
From Antoine equation calculate pressure as,
Substitute #.11220 for constant 4, 1592 864 for constant g, 226,184 for constant (7,
30°C for randsolve for p as,
1592.864
P =78.441 mmHg

25 Pa
= M](?&Mlmmllg}
760 mmHg

log,, P =8.11220-

=10457.96 Pa

- (10457.96 Pa}[ ‘ MP“)

10" Pa

=0.0105 MPa
Hence at 3()°( ethanol evaporates at pressure of {1.(110)5 MPa -
Now calculate the volume of the vapor as,

J

Substitute (3,0105 MPa for p, [3(]+273.!5)K for 1, 8314 for R, and solve for

mol-
volume (', ) of vapor per mole, that have been evaporated as,
J
mol- K
252039

mol
(0.0105x10° ) Pa

(0.0105 MPa)(l-;.}:(s._zu ]{|3(J+2?3.I5IK}

s

=241002.08 ™
mol

Comment

Step 29 of 69

Now since 5()%, of the available volume evaporates, therefore the final volume (¥ ) of the pure

system s,

Comment

Step 30 of 69

Vism =V +V,

=n'V, +n"V,

m’ i N |

“'“I]]Jr[%[n_ms mol)| 241002.08 ““I]]
b \

moi mo

_[%{n.ms mol](S&Slﬁ
=3.15cem’ +13014.112 em’

=13017.26 cm’

Comment

Step 31 of 69

Hence final volume of ethanol in pure system for 5{)%, evaporation is ||—3,'(;.17_2(, L‘m'l-

Comment

Step 32 of 69

Now since for second case 75%, of the available volume evaporates, therefore the final volume
(I, ) of the pure system s,

Comment

Step 33 of 69

Vo =V +F,
=n'V, +n"V,
:(%[D.IIJR mul}[ 58.316 %]]4-[%{0.1!]8 mui}{!ﬂﬂl’ll.l}s —:-;:%1']]
=1.574 cm’ +19521.17 em’
=19522.74 cm’

Hence final volume of ethanol in pure system for 75%, evaporationis 19532 74 ¢m'|-

Comment

Step 34 of 69

At 50°C,
From Antoine equation calculate pressure as,

Substitute %.11220 for constant 4, 15092 864 for constant g, 226,184 for constant (7,
50°C for T andsolve for pw as,

50°C +226.184
P =221.207 mmHg

log,, P =8.11220-

25
. [LB" ™ ](nl_zo? wmHg)
760 mmHg |
= 2949182 Pa
M
= (29491 82 Pn}[ LY P"]
10* Pa

= 0.0295 MPa
Hence at 5()*(" ethanol evaporates at pressure of (),()205 MPa -
Now calculate the volume of the vapor as,

4

Substitute (),0295 MPa for p, [5(J+ 2?3_IS]K for 7, 8.314 for R" and solve for

moi- K
volume (I, } of vapor per mole, that have been evaporated as,

]
mol- K
J

2686.67
mol

(0.0295x10° ) Pa

(0.0295 MPa)(V, }:(8.314 ]{|5(1+2?3.ISIK}

]

=91073.56 S
mol

Comment

Step 35 of 69

Now since 5()%, of the available volume evaporates, therefore the final volume (I, | of the pure

systemis,

Comment

Step 36 of 69

T e
Il.‘il’._ll"‘I\

- Vi
=n ¥ +n'¥,

1\

~[L(0.108 mol}(i&ilﬁ m 1L [ L (0.108 mot)| 91073.56 <™
2 \ mol 2 \ mol /.

=3.15 cm' +4917.97 em’

=4921.12 em’

Comment

Step 37 of 69

Hence final volume of ethanol in pure system for 5%, evaporationis |4971 12 ¢m'|-

Comment

Step 38 of 69

Now since for second case 75%, of the available volume evaporates, therefore the final volume

(¥, ) of the pure systemiis,

Comment

Step 39 of 69

Vesm =¥ +¥y

- T Vs
=n ¥, +n'V,

1 e
=[L(0.108 mol)[Ssjlb ﬂ] +(é((l.ll]ﬂmol]['!lﬂ?lib ﬂ]
4 mol )] |4 mol

=1.574 cm’ +7376.96 cm’
=7378.533 cm’

Comment

Step 40 of 69

Hence, at both given temperatures the volume occupied by the liquid in the system s less than
1%. Also, the volumes are lower at the higher temperature, due to rapid increase in pressure
than expansion, due to temperature.

Comment

Step 41 of 69

(d)
For water as a pure solvent,

The density of the water in liquid phase is given as,

g
3
cm

=1

Calculate number of moles of water as,

Take molecular weight of water as (| H.(ll}—l .
10

g
m
Substitute [Is_nz}i for Afand 35 gfor mand solve for number of moles,

N " mol

_ S8
18.02) 2
( } mol

n=

=(.2775 moles

Now to solve for volume (F | of the liquid available per mole, substitute | i. for g and
em

[IH_IEE}iIfor mtin the expression of mass density and solve as,

mao
(18.02)-&
L mol
em’ V
(18.02)- &
V =f——mol
L I g
em’
- L}
=(18.02) <L
mol

Hence the volume of the liquid available per mole is (18.02) oL
mol

Comment

Step 42 of 69

At 30°C,
From Antoine equation calculate pressure as,
Substitute §.(713] for constant 4, |730.63 for constant g, 233.42% for constant ¢*, 30°C
for 7 and solve for p= as,
1730.63
30°C + 233.426
P =31.74 mmHg

325
- [u]m,u mmHg)
760 mmHg

log,, P =8.07131—

=4231.67 Pa
1 MPa
10" PuJ

=(4231.67 Pa}[

=0.00423 MPa
Hence at 3()°( water evaporates at pressure of {).(i{}423 MPa -

Now calculate the volume of the vapor as,

Substitute (),00423 MPa for p, [30+273_i5}|( for 7, 8.314 = for R, and solve for

LLLLIRE Y
volume (I, } of vapor per mole, that have been evaporated as,

J
mol- K

252039
. mol

" (0.00423%10° ) Pa

(0.00423 MPa)(¥, ) =| 8.314

}[{3[}+2?3.15]K}

= 595601.135 ST
mol

Comment

Step 43 of 69

Now since 5(j%;, of the available volume evaporates, therefore the final volume [I'I ) of the pure

system s,

Comment

Step 44 of 69

Vs =V +Vy

- LT
=n ¥ +n'¥,

_-[%{0.27?5 mol }[(:s.oz) %]r(%(u.ms mol )

595601.135 EL‘l]]

mo
=2.5 em’ +82639.66 cm’
=82642.16 cm’

Comment

Step 45 of 69

Comment

Step 46 of 69

Now since for second case 75%, of the available volume evaporates, therefore the final volume
(¥, ) of the pure system s,

Comment

Step 47 of 69
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1 em')) (3 { em’
:[1{0.27?5 nml}[{iR.UZ] m”»{[;{u.zm mol }[sqsnni.lss m]]

=1.25 cm® +123959.49 cm’
=123960.74 cm”

Hence final volume of water in pure system for 75%, evaporationis |}23960,74 ¢m'|-

Comment

Step 48 of 69

At 50°C,
From Antoine equation calculate pressure as,

Substitute §.0713] for constant 4, 1730.63 for constant g, 233.42¢ for constant (7, s0°C
for 7°and solve for p as,

173063
50°C + 233.426
P =923 mmHg

325
= [u ](02,3 mmHg)
760 mmHg

=12305.64 Pa

log,, P =8.07131—

=(12305.64 Pu](

1 MPa
10" Pa
=0.0123 MPa

Hence at 5()*(" water evaporates at pressure of (100123 MPa .

Now calculate the volume of the vapor as,

for R_ and solve for

Substitute (,0123 MPa for p, (50+273.15)K for 7, 8.314 —
) mol-K

volume (1, } of vapor per mole, that have been evaporated as,

1
mol-K

2686.67 d
mol

(0.0123x10° ) Pa
L]

=218328.35 S
mol

(0.0123 Mpu}[:-;.)=[a.3|4 )[{50+3?3.13]K}

Ty

v

Comment

Step 49 of 69

Now since 5()%, of the available volume evaporates, therefore the final volume (', } of the pure

systemis,

Comment

Step 50 of 69

P T T
ll.“f- = Il + I\
=n'V, +n'V,

T -
| L (02775 mol)| (18.02) S 1 102775 mol)| 21832835 ST
2 mol 2 mol

=2.5 cm’ +30293.06 cm’

= 30295.56 cm’

Comment

Step 51 of 69

Hence final volume of water in pure system for 5()%, evaporationis |3(295 56 ¢m'|-

Comment

Step 52 of 69

Now since for second case 75%, of the available volume evaporates, therefore the final volume

(¥, ) of the pure systemiis,

Comment

Step 53 of 69

,' —V ’
Voo =V +V,

Ly . Vi
=nV +n'¥,

o . §
= l{{u??i mol )| (18.02) o +(-3—{l].2?‘!5 n1o|][2l8328,35 &
4 mol ld mol

=1.25 cm® +45439.59 cm’
=45440.84 cm’

Hence final volume of water in pure system for 75%, evaporationis |45440 84 ¢m'|-

Comment

Step 54 of 69

Hence, at both given temperatures the volume occupied by the liquid in the system s less than
1%. Also, the volumes are lower at the higher temperature, due to rapid increase in pressure
than expansion, due to temperature.

Comment

Step 55 of 69

(e)
For water as a pure solvent, and using data from steam tables

The density of the water in liquid phase is given as,

Pr =1 ]
cm

Calculate number of moles of water as,

Take molecular weight of water as (| 8.[!2}%.
moi

Substitute [I&Ill)il for Afand 5 gfor mand solve for number of moles,
mo

- 573
(18.02) &
mol

=0.2775 moles

Now to solve for volume (¥, } of the liquid available per mole, substitute | _"‘.;- for g and
cm

[18.[!.’-‘}%for ntin the expression of mass density and solve as,
maoi

(18.02)- &
" mol

1 -&
cm V
(18.02)- &
vV =| —mol
1 g
cm’
=(18.02)
mol
Comment

Step 56 of 69

Hence the volume of the liquid available per mole is (13_0]] o
mol

Comment

Step 57 of 69

At 30°C,
From steam tables,
P =0.004247 MPa
Hence at 3()*( water evaporates at pressure of {),(()4247 MFPa -

Now calculate the volume of the vapor as,

Substitute (),004247 MPa for p, [3(J+ 273.15)K for T, 8314 for R, and solve

mo|
for volume (I, } of vapor per mole, that have been evaporated as,

P
ml_KJ{[man.m)x]

2520397
" mol

¥ (0.00424710° ) Pa

(0.004247 MPa)(¥, }:{3_314

=593451 .85 T

-m‘
mol

Comment

Step 58 of 69

Now since 5()%, of the available volume evaporates, therefore the final volume (¥ ) of the pure

system s,

Comment

Step 59 of 69

Vsm =V +Vy

= ntl Yo
=n ¥ +n'¥,

_[%{n.ms mol }[{:mi %]H%(U-lm wiol)

N, °
59345185 ﬂ]]

mol
=2.5cm’ +82341.444 cm’

= 82343944 cm’

Comment

Step 60 of 69

Hence final volume of water in pure system for 5()%, evaporation is ,-;1343.944 em’ |-

Comment

Step 61 of 69

Now since for second case 75%, of the available volume evaporates, therefore the final volume
(¥, ) of the pure system is,

Comment

Step 62 of 69

VA T T2
Il_u'._ll"‘:\'
B Vs
=nV +n'¥,

]
cm

:H{n.:ﬂs nmn[us.oz} )]+[§{u.ms lmu[iesm.ss %]]

mol \
=1.25 cm’ +123512.16 cm’

=123513.42 cm’

Hence final volume of water in pure system for 75%;, evaporationis |1231513.42 ¢m'|-

Comment

Step 63 of 69

At 50°C,

From steam tables,

P =0.0124 MPa

Hence at 5()°(' water evaporates at pressure of ().(1124 Ma -

Now calculate the volume of the vapor as,

Substitute 0,0124 MPa for p, (50+273.15)K for 7, 8.314

—— for R, and solve for
moi- K

volume (I, } of vapor per mole, that have been evaporated as,

]

mol - K

(0.0124 Ml)u)(l-;)=[x_3|4 ]{[50+2T3.I5}K]

2686.67 J
- mol
(0.0124x10°)Pa

v,

= 216666.935 S
mol

Comment

Step 64 of 69

Now since 5()%, of the available volume evaporates, therefore the final volume (I, | of the pure

systemis,

Comment

Step 65 of 69

Vsm =V +V,

- Vi
=n¥ +n'¥,
3

I+| £ (02775 mot)| 216666.935 <™
JI 2 : mol

cm’
mol |

= [%[ﬂ.:?i"_ﬁ mu!)[{ 18.02)

=2.5 cm’ +30062.54 em’
= 30065.04 cm’

Comment

Step 66 of 69

Hence final volume of water in pure system for 5()%, evaporationis |30065.04 cm’|-

Comment

Step 67 of 69

Now since for second case 75%, of the available volume evaporates, therefore the final volume

(¥, ) of the pure system s,

Comment
Step 68 of 69
Vs =V, 4V,
=n'V, +n"¥,
LY v 3
=| L (02775 mot)[ (18.02) S ||+{ 2 (02775 mot)| 216666.935 -
4 mol 4 mol

=1.25 cm’ +45093.806 cm’
= 45095.056 cm’

Hence final volume of water in pure system for 75%, evaporationis |45095 056 cm’|-

Comment
Step 69 of 69
Hence, at both given temperatures the volume occupied by the liquid in the system s less than

1%. Also, the volumes are lower at the higher temperature, due to rapid increase in pressure
than expansion, due to temperature.

Comment

Was this solution helpful? 0 0
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