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EXAMPLE 3.2-2 Reversible Homogeneous Reaction in a Liquid This problem is similar to
Example 3.2-1, except that the reaction now is reversible. Also, as shown in Fig. 3-3, the open bound-
ary (where the concentrations are fixed at C4q and Cpg) is now at y = 0 and the impermeable one is
at y = L. The reversibility of the reaction requires that both species concentrations be considered
simultaneously. Nonetheless, as will be shown, the two conservation equations can be uncoupled.

Figure 3-3.  Steady diffusion in a liquid film with a reversible homogeneous reaction.

Start cotld St \_C_o”«'_/ege{_‘vgjtg{;f; <5 %r X.Zw// bet

for bolh C@éfﬁ/@%ﬂﬁ T N A PO A A
O =Dy 4G | R S
(O/t(zﬂ&ﬂ{ - A —*‘;{‘“;—2—* + VA R R\/A = L<»-| CG - l(/ CA
Corzpgasy/. @ w ‘DB O{ZCB »f%* VA == L<| (KCB - CA)
ol 2
e P 4 = = Ry,
67/(/0( . c.aa.s*é K = T L‘—t

ko

J

TZ/‘C’{ C (yz:0> = CAO / Cg(yxo> = CEC)

Geoe e / bt
B O R ey

Sterer of Fro Fevo comserug feom €7,S yreledls
O "“:‘DA fCA » D O(QCE
o Ay 2 ely®
colorel G%Mjcﬂ/c%s ({ﬂﬂ‘m eo{/% ECS> /oro(/&d’e)

¢ reﬁqﬁw’ws[u_ é%w CA WCA/ b Rtep k
i

}E.‘

GG - B (G ) G [ )




(2

(;@b,,%(‘tff/zwte Ex 3. 2 — 7

R e T n e i

W{f e Lo&faﬂ», vlo e Cw&c/ﬂ/&oy Cemeg g (/e A oe, & 7

>/ Su.dsf (@ uwwj\

f, . g ‘ o ) } j,’
e O = j)A 2 (A | L< ([/( ( [CAO B (A_j Cg@) 3 (A>

o(\/n«

. /7
f"’ o PO , 14

£ " :‘é /ﬁ 2
" Ny SR FE ¢ “ I G s, s
PO £ S Led Log B S o, H oy £ FA
W 14 TR i
— F {/

Conserve %—1 ‘o, g

16% D _Z{E., A(/) L((KDA+) (/) _f[(K,,ﬁ )401’“(’

2 G /

A

YZMS Q%ocQ Lﬁo’—; e ey /vé’ /\W#eﬁ” cic)/'l’(é /qu MM(Q

Ao srom Uy s /Qc«f%»e Los

X@We = c‘) 7“&1‘ M’%M/Zﬂ’lrg ‘ < = DA

5’//? - %\/‘caﬁr@f el
s b coovel P cctsoe,

fg = ‘L(“l LZ

ol = Koo (debimares dinchn o rcchin)

Cao




(3
QC/& ﬁéa bld € Fx J.ZMZ >

[S—

2 Al ooy sion oy con serve beory € - eLove C‘JfZé(

BC(4) + @, ( (D) = 1

B2y o de ‘4 ( i) (/layww@M colrid )
yields Y %&@&my fo&ali oy §

@A(’?> - *(X%%/@ J+ /‘MO< ([W/{)

ot f3 o+ [3

; [Lwa (et ek (Jane )i A(@ f<e 2) j

oy A %c&gaﬁmf %@» @a(ZJ (Lee fes (27,3.2“25j

- i g s ce
e o B e i
=4

Lo [ colel Jaaves I to be comste

wrimd

““::‘> ‘é"{"?L?X E—— J—-

CQSLK }uﬁ[ﬂ‘(“‘"> &

| @(() [ - () [%J“N%“i

- X

) L
c:a,b,( g;,m_wo@q/ > %J O (?J




el eots

Examaple 3.2-2 1 Reversible Howe i

Reaction rma Li

.Ms

Cy
Cao

KCp

n=T Op=

L

3

(3.2-20)
Chap .

The dimensionless concentrations have been chosen so that 6,=60p at equilibrium. After owmnmwsm :
variables and eliminating Cp as described above, Eq. (3.2-12) and its boundary conditions become? |

d*0, A ;

— =la+ B —(ay +B) (3.2-21)
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The dimensionless parameters that appear are
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Plots of Egs. (3.2-24) and (3.2-25) for moderate and fast reactions (with y=0) are shown in
Fig. 3-4. For o= 3=1 the reaction A— B proceeds &t significant rates throughout the film, whercas
for a = B = 100 there are distinct reaction and equilibrium zones, as discussed above.
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As in Example 3.2-1, the finite film thickness motivates the use of hyperbolic functions rather than
exponentials. The corresponding result for species B is

ay+ B8] _ ﬁmﬁ -~ Sﬁnoms?gv — SEA Vo + mvmﬁw? o+ mv

a+ B | a+f

These results are exact for all values of the three parameters,
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Over most of the film (except near 7 = 0) the exponential terms will be negligible, so that
Iy +B/w ®
o= ﬁ 1+ @L =on fer (B (3:2:28)

| Eest fine feess

ractant concentrations for steady diffusion in a liquid film with a reversible homogeneous tcaction, |
Example 3.2-2. Results from Egs. (3.2-24) and (3.2-25) are shown for moderate (@=8=1)
* = 100) reaction kinetics. In both cases it is assumed that y=0.
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