EE 2 000 T,
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Example 1.16.2

Solution

Thus, we have

( M )"’ X (0,028 kg mol ) e
2nRT 2%3.14 %8314 )K" 'mol™") (300 k)
=2.390 %107 kg" 17" w 2,390 %10 3

- Mu2 Pt (0.028 klmél") (422.09 m 7'y
@ 283141 K" mol) 300 K)

= exp(~1000)= 03679

Hence -d—lflv- =4x3.14% (2390 X .lO':" ;lil-j s’ ) (422;09 ms~')%(0.367 9422 o
=8.303%107 '

‘What is the ratio of the mmb«wwww speeds in the range o 3,

2ty + + du to the number of molecules meranzeofu,.,mu W

TANgE lpyp 10 Uy + dut and d, s g,
2y, + du, tlwnaccordmgzw,




(,r'u.venu.v State 3

- v
; " . o4 e
'#‘-'%;L Y .L “N

‘dN.. is the number of .moleC\:!es h_aving Speed u, The Summation of
ent speeds is replaced by integration since 4] types of speed ranging from
) infinity are involved.

| ndNyINﬁ’om m‘ (1'16'1) in &l (117-2), we get

p - 312

(1.17.2)

oo
).

n yields
Y :,1 ;\3»&7

j u’ exp(—Mu2/2RT) du
0

(1.17.4)

(1.17.5)
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Rence 0:.:“:3!7&2 1596 1 414

From this, it follows thay
#sh\q' o
proportional to the square
Tt iy e concluded that all the hree speeds are direct V0L
rout of absolute tempersture and are independent of pressit®
average speed at T, and
Example 1.17.2 For 0, g koo, e ot s S, o T et 7, T, 0 7,
most probable speed at 7, are ‘
Solution We can calculate 7). T, and 7, as follows.

J:-@. 15x10°ms”’

g M
which gives T, = (L$x10"ms™) 35 =
=2887K ;“ﬁ' ‘iﬂ__.:,,‘ L

= ‘/;—m—l S1Sn10tmdh! 1
Uy Py |

which gives n-(njxiwma"f(%)i-" e
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aare, average and most probable speeq, ¢ :
jculate the root mear s(:01.325 kPa is 0.09 g dm™ (= 0.0 kg m 3 y Molecules

The density Of the gas ). Assumme ige.s
behaviour-
follows:
can be calculated as
The three speeds :
ﬁ' 3T Ve . PP j____3(|()l_.}h2‘5‘ i-!‘—)., i 1838
i M M P \ “).‘f)kg m”) | 5ms

oo v ’8p 8(101.325 x 10° Pa)|"”
‘b el SRT..__. = -——g'gp e | (RO {—'—__ e ”"»,,‘d’) ( =1694mg4
b J M \mp | 3.14009kgm”) |

e
i ; ,
S 2pV. 2p 2(101.325 < 10° Pay|
= ——m o = = “h';‘j‘) ( =150Ims
@ M J M p 0.09kgm™) |

(1.17.6)

(Eq. 1.16.1) can be converted into encrey

.
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du, and 50 the numbe,

The energy range de corresponds to the gpeed range
4 du currcsponds to the numbe,
of particles dN, having gpeeds between and o e Lacing A,

of particles dN, having energics between £ 41
., we have

Eq. (1.16.1) in terms of £ and de
0
dN, = 2nN(»”-’%;) e exp(~ e/kT) A€ (1173,
versus £. Shape of this curye

dN,/dE)
Figure 1,17.1 shows the plot of (17N) (& o/ e cnergy distibuiio
uch more rapidly than the

is different from that of the spee .
in and thus it r1s€8 m
atal tangent. After passing

has a vertical tangent at the orig %
with a honzo
re gently than does the speed

speed distribution curve W
distribution falls off mo
igher temperatures. Thus,

the maximum, the energy
the distribution 18

distribution. As usual, ;
a greater proportion of the molecules possess

s o

soythid

!

g8 |
A%

Fig. 1.17.i Plot of 1 uorlasngn bos B
(UN) (dNJde) versus €

Fraction of Thefrac | £ ‘
Molecules tion of :

Possessing Kinetic
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known as thresholg ReIRY). It is know that
_ mum energy (kno 8Y). It is known ghy
i \ | some mmiwhich have energies €qual to or Lreater than the [hregho]d
y those molecules cally. Since this fraction increases iy
e t chemically.
gy CAN reac
energy

3 h ‘emperatyre, the
cal reaction also increases with lemperatyre.
. rea
ate of a chemi

101.325 kpa
fracti N, molecules at 2
i ofo‘;?-fo.I;OSEandE+0.005 g,

= m:muc energy at 300 K is

) -0 -l 300K)=6.2|3x10'2'l
_kz'f-:;-((l.3806X‘° TK™)(

and 300 g Whose Kinegic energies

+0.005 &) - (€ - 0.005 §) = 001 § = 6213 102

)m £ exp(- €/kT) de
Jsl e

3n
el )
13806 ilO"”JK“)GOOK)

: r\6).2'i3x 107"y

=0.223
06x107 JK™) (300 K))

)(6.213x1072'p)'?
2 ) =4624x107




