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Run 5 Diasmeter of Tube 20,3mm,
Tempersture 25,4°C Material - Benzene
Diffusion Length 5.50 inches

Flow rate Percent Opt. Flow rate Wt. Absorption L
(ce/s) PTrang, Density (ee/3)” %  Ratefg/ax107)
650 575 0.2403 1.87  0,01267 8.22
5.92 5548 0.253% 1,81  0.01333 7.89
5.23 52.7 0.,2782  1.7%  0.01485 7,60
4,70 50.5 0.2967 1.67  0.01562 7.35
4,08 %7.9 0+3197 1.60 0.01685  6.86



Run 1

Tenperature 25.4%¢
Diffusion Length 5,10 inches

Flow rate Percent Opt.

{ce/s)

Y17
.72
3428
2,8%
2,38
1490
1,50

* Corrected to a diffusion length of 5,00 incheg.

Trang. Density

7246
79,0
7646
7548
71.2
68,0
6501

0. 0991
O.102%
0.1158
0.1203
0. 1475
0. 1675
0. 1864

Plameter of Tube 13mm.

Haterial « Toluena

Flow rate Wi,
{ce/s)® &
1.62  0,00406
155  0.00420
1.49  0,0047%
.42 0.0049%
1.3%  0.00605
1.2%  0,00686
1+15 0.0076%

25

Abaorpltion “)

Rate{g/sxi0
1.69 1.67
1,56 1.5%
1.5% 1,52
140  1.38
fou f,.M2
1.31  1.29
1.1 1.13



D44

Bun 2 Dizmeter of Tube 13mm.
Temperature Eﬁ,kaﬂ ¥atorial -~ Toluens

Diffusion Length 5.00 inchos

Flow rate Percent Opt. Flow rate Wi, Absorption y
{ec/s) Trang, Density f{ce/s ¥ 4%  Rate(g/sxi0 )
%00 7843 0, 1062 1.59 0.0043Y 107
3400 6.8 0.1146 1ol 0,00470 114
2.72 750 0, 1249 1.4 0.005%2 140

2,37 72,9 0.1373  1.33  0.0056%  1.34
195 7041 0,1543  1.25  0,00633  1.23
1467 65.3 0.1851 1,19  0.00761  1.26
1,38 6540 0.1871  1.11  0.00769  1.06
1.03 59,8 0.2233  1.01  0,00915  0.96
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works So it seens that an acourate determinstion of the
diffusivity of & pariticular compound by steady state methe
ods depends to a great extent on the ascuracy of the zolue
bility datas This plus the errcors inherent in the experi-
ment itself account for the dlserepancy between the two

values.

The two methods then provide a mesns of determining
the diffusion coefficients of immiscible liguids. The
easy way in which data can be taken once the eguipment
i3 agsembled makes the method useful for rapid determina=-
tion of diffuslion ccefficients. The only drawbacks being
in the requirement that the two liqulids be immiscidle and

accurate data on the solubility be svailable,



GOMPARLSON 07 DIFFISTON 50T

Solute T°C Exp. Wilke-Chang Othmer-Thaker R&R
‘ M‘V@ﬂguth Calcs %B@Vi Cala, %ﬁ@‘%
Dx 105 /s
Benzene 250'4’ O. 95 ‘609 1 5 102 ? 1.09
Toluens 27.4% 0,83 0.97 17 0.91 9 -

* Ratcliff & Reld - data at 25,0°C
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TABLE OF NOMENCLATURE

film thickness ecm.

saturation concentration of organic in
water at given temperature gm/cm’

concentration of organic in water gm/liter
diffusivity em?/sec

saturation optical densgity

optical density of sample

absorption rate gm/sec

gravity constant 98Gem/sec2

extinction coefficlent liters/gm. cm.

path length of transmigsion cell cm.

height of transfer surface cm.

liquid flow rate end/sec

outside radius of tube cm.

density of benzene at given temperature—gm/cm3
viscosity of water at given temperature gm/cm.s.
2

shear force per unit area dyne/cm or gm/cm.s

subscripts denoting toluene and water, respectively
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Qthmer~Thaker relation

where

APPENDIY
(8)
Dyp = 14,0 x 1072
u, v0.6
Y, = viscoslty of water at T, centipoise
V = molal volume of solute as obtained
from LeBas values em3/gmole
912 = diffusion coefficient at T1 of 1 in

dilute solution of 2 cn /sec.

(8)

ke~ expressic

where

Dz = 7.4 x 1078 (2.6m¥ 1

Uy V0'6

D12 =

M

2.6

H

]

H

#

i

diffusion coefflicient of solute 1
in dilute solution in solvent 2 at
temperature T cm*/sec,
molecular welght of solvent
temperature Sy

viscogity of solution centipoisze

molal volume of sq}ate at normal
boiling point ecm/gmole

fagsociation" parameter of solvent
2.6 for water, benzene 1.0, etc.



5 tion of Ratelliff & Reld

s

¢ = L4,21 7’—60“’“,/03)} Ja—’ka% L% D,:{f c*

where

[

Ay

0.943

3. 1416

density of water gm/cm3

density of second fluid gm/cm3

980 cm/sec?®

viscosity of water (or solution) gm/em.sec.
radius of sphere cn.

liquid flow rate cm3/see'

diffusion coefficient em®/sec.

equilibrium gaturation concentration

of organic in water at glven temperature

gn/em



SEMI-LULART I FIMIL
2 CYCLES X 12 DIVISIONS PER INCH




