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Abstract-Experimental data for gas absorption into freely falling turbulent liquid films are presented. 
Carbon dioxide was absorbed into methanol and aqueous propanol solutions at 25°C to obtain a surface 
tension range of 22.2-72 x 10e3 N/m. Hydrogen, oxygen and CO, were absorbed into ethanol at 25°C to 
obtain a diffusion coefficient range of 3.88-17.6 x low9 m*/s in a low surface tension liquid. The data 
obtained, together with earlier data of Lamourelle and Sandal], and Chung and Mills, was used to develop a 
correlation of the mass transfer coefficient which properly accounts for the effects of liquid phase properties. 

NOMENCLATURE 

moiar concentration ; 
‘capillary-buoyancy’ number, v(p3g/~3)‘~4; 
same as Kapitsa number to the one-quarter 
power ; 
diffusion coefficient; 
gravitation acceleration ; 
mass transfer coefficient [m/s] ; 
exchanger length ; 
molar flow rate [kmol/s] ; 
number of transfer units, K,cPL/&i,; 
wetted perimeter ; 
tube radius; 
film Reynolds number, 4Tlpv ; 
Schmidt number; 
mole fraction solute. 

Greek symbols 

r, liquid flow rate/unit width perimeter 

6, !Z!Z!kness ; 
V, kinematic viscosity ; 

PY liquid density; 
0, surface tension. 

lNTRODUCTlON 

WETTED wall tubes or plates, with turbulent failing 
liquid films are in wide industrial use, for example, as 
gas scrubbers, evaporators or condensers. A large scale 
application of current interest is for open cycle ocean 
thermal energy conversion, in which air desorption 
rates determine the amount of gas to be pumped out of 
the condenser. In such equipment the mass transfer 
coefficient, K, characterizing gas absorption into a 
freely falling turbulent film, can reasonably be postu- 
lated to have the following parameter dependence: 

K ,. =AF,s,v,p,%a) (1) 

for which a complete set of dimensionless groups is 

For engineering purposes we desire 
relationship among these groups, i.e. 
velop a correlation of the form 

f(L - =ARe, SC, Cb) 
($4’ I3 

the functional 
we should de- 

(3) 

which will be valid over the parameter range of 
engineering interest. 

Dimensionless correlations of convective heat and 
mass transfer coefficients usually have been developed 
using both experimental data and elements of theoreti- 
cal analysis, such as asymptotic limits etc. Unfor- 
tunately, theory relevant to the problem under con- 
sideration is in a very primitive state, mainly due to the 
complex nature of the underlying fluid mechanics, 
which involves the interaction between a wavy free 
interface and a turbulent base flow. The available 
theory gives little guidance to developing an appro- 
priate correlation : perhaps the only useful prediction is 
that K, cc 9”’ which is given by both surface renewal 
models, e.g., Higbie [1] and by eddy diffusivity models 
with E x y*, e.g. Levich [2]. 

Since adequate theoretical guidance is lacking, a 
comprehensive experimental data base is required to 
develop a generally valid correlation for K, In 
principle each of the independent parameters in eqn. 
(1) should be varied over the range of concern. 
However we can reasonably restrict our attention to 
normal gravity, and also we observe that density varies 
but siightfy compared to the other liquid properties. 
Thus we are primarily interested in the parameters I, v, 
9 and o. 

Signijicant prior work 
Kamei and Oishi [3] absorbed CO, into water at 

temperature from 8.5 to 50°C in the Reynolds number 
range 5511,000. In the turbulent flow regime (Re ; 
1000) the data were correlated as 

K 
I, 

c( &,0.7 90.536 
L (4) 

Ai~ough Kamei and Oishi took the Reynolds number 
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exponent to be constant at 0.7, a careful examination 
of their data shows a clear dependence of the exponent 
on water temperature, and hence, most probably, on 
viscosity. They also assumed that the effect of surface 
tension on K, was negligible: however the surface 
tension of water varied only 9% in their temperature 
range, so that the conclusion is unwarranted. 

Lamourelle and Sandall [4] absorbed He, H,,O,, 
and COZ into water at 25°C over a Reynolds number 
range of 1300-8300. Their data were well correlated by 

K, x R4.837 90.537, (5) 

In a later investigation using the same rig, Menez and 

Sandal1 [5] absorbed CO, into water at 25°C over a 
Reynolds number range of 23OG10,500 to obtain 
values of K, which showed a mean deviation of 3.1% 

from equation (5). 
Chung and Mills [6] investigation the effect of liquid 

viscosity by absorbing CO, into tap water at three 
different temperatures, and aqueous ethylene glycol 
solutions at four mixture ratios, giving a viscosity 
range from 0.661 x 10mh to 2.75 x lO-‘j m’js: 
complete property data for these liquids are given in 
Table 1. In the turbulent flow regime it was found that 
the data could be well correlated as 

K {, = aRe”,. (6) 

A two-fold variation of n was found, from 0.57 to 1.14, 
and since it appeared to be primarily a function of 
viscosity, n was correlated as 

n = 6.95 x lo- ’ (vm’/s)’ *‘. (7) 

Assuming a one-half power dependence of K L upon 2, 

the data for K L was correlated as 

KL 
(gv)’ J3 

= Re”, SC- ’ “flcb) 

wheref(Cb) is a graphed function. For these liquids the 
surface tension varied over too small a range 
(57.5-73.5 x 10e3N/m) to allow a conclusive de- 
termination of its effect. Chung [7] tested one low 
surface tension liquid, ethanol at 25°C (a = 22.7 x 
10e3N/m) and found that although n was well 
correlated by equation (7), equation (8) gave too low a 
value of K L’ Thus further studies of the effect of surface 
tension were indicated. 

Objectives 

The objectives of the work reported here were to 
experimentally determine the effect of surface tension 
on the liquid side mass transfer coefficient for gas 
absorption into freely falling turbulent films, and 
subsequently attempt a correlation of K L which would 
properly account for the effects of F, 2, v and o. Two 
sets of experiments were carried out: 

(i) Methanol, and aqueous propanol solutions of 
varying concentration were used to obtain a wide 
range of surface tension (22.2272 x 10d3 N/m). 

Propanol was chosen from candidate primary alcohols 

because its vapor pressure at 25°C is close to that of 

water, which facilitated the operation of an existing 
test rig built by Chung [7]. Use of a higher or lower 
vapor pressure alcohol leads to difficulties in maintain- 
ing the mixture composition substantially constant 
during a test. Carbon dioxide was absorbed into each 

of the solutions at 25’C. 
(ii) In order to determine the effect of % on K ,, in an 

unambiguous manner it is desirable, for a given test 
liquid, to vary 5” by absorbing different solute gases (as 
was done by Lamourelle and Sandal1 [4] for water at 
25’C). To obtain the corresponding data for a low 
surface tension liquid, H,.O, and CO, were absorbed 
into pure ethanol giving a range of p from 3.88 to 17.6 
x 10m9 m’js. 

EXPERIMENTAL EQUIPMENT AND PROCEDURES 

A detailed description is given by Won [8]. Briefly 
the liquid loop components were: circulating pump, 
rotameter, activated carbon filter, absorption column, 
liquid receiver, desorption tower, and various valves 
and connecting pipes. The liquid film was formed on 
the inside wall of a 20.5 mm inside diameter, 2 m long 

vertical glass tube. A machined slot-shaped distributor 
ensure a uniform inlet film thickness while, to minimize 
splashing where the liquid film met the liquid in the 
collector, the column exit was made in the form of a 
bell-mouth. The end effect due to increased absorption 
area in the collector was estimated to give a 2% 

increase in effective column height. The desorption 
tower was maintained at about 5cmHg absolute 

pressure by a vacuum pump. The solute gas supply was 
saturated with the test liquid in a bubbler before 

entering the column, and the pressure in the column 
was maintained at about 1Ocm H,O above ambient 
pressure. The temperature of the test liquid was 
maintained at 25°C f 0.5“C. Sample solutions were 
drawn from inlet and outlet sampling ports. For CO, a 
common wet chemistry method was used to determine 

concentration, as described by Chung [7]. For H, and 
0, a vacuum extractor in the form of a modified van 
Slyke gas blood apparatus, and a gas chromatograph 
were used. 

The test liquids were methanol, ethanol and aque- 
ous propanol solutions of mole fraction propanol x = 

0,0.02, 0.05, 0.10,0.20,0.50 and 1.00. Table 1 lists v, u, 
SC and Cb for each of the liquids. These physical 
properties of the liquids, as well as the solute gas 
solubilities, were measured independently in our labo- 
ratory, and where comparison with prior data was 
possible, the agreement was found to be satisfactory. 
The mass transfer coefficient was calculated using the 
equation for a single stream mass exchanger, 

K,,=f 
R In ci - (‘in 

pL R-6 
(9) 

ci - cout 

where ci is the interfacial concentration of solute gas, 
and cinr c,,~ are the bulk concentration at the inlet and 
outlet of the column, respectively. Equation (9) as- 
sumes that K, is independent of distance along the 
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Table 1. Summary of liquid properties (at 25°C unless otherwise stated) 

Y u 
(m’/s) x lo6 (N/m) x 10’ 

csat ,co 
kg-mol/m3 atm 

Cb 
x 103 

SC,0 > 

Methanol 786.6 0.695 22.2 0.159 3.17 83 
Ethanol 785.0 1.400 22.7 0.125 6.28 360 

Aqueous propanol solutions 

x = 0.0 997.0 0.893 72.2 0.0346 2.02 458 
x = 0.02 987.2 1.169 41.8 0.0332 3.90 683 
x = 0.05 975.6 1.613 30.5 0.0318 6.84 1128 
X = 0.10 954.2 2.178 26.3 0.0334 10.14 1534 
x = 0.20 916.8 2.790 25.9 0.0429 12.75 1777 
x = 0.50 849.4 2.884 24.9 0.0685 12.79 1494 
x = 1.00 800.0 2.428 23.4 0.0963 10.79 889 

x=0.00 997 
x = 0.052 1015 
x = 0.12 1036 
x = 0.20 1053 

40°C 992 
25°C 997 
14°C 999 

Ethylene glycol-water mixtures 
0.898 72 0.0346 
1.30 65 0.0302 
1.88 61 0.0279 
2.75 57.5 0.0270 

Tap water at different temperatures 
0.661 69.6 0.0240 
0.898 72 0.343 
1.171 73.5 0.0472 

- 

2.02 458 
3.20 822 
4.95 1540 
1.66 2700 

1.53 236 
2.03 458 
2.61 813 

cohmm, i.e. entrance effects are negligible, and that 6 is 

constant, i.e. K, is based on the superficial area of the 
falling film. The mean film thickness was calculated 
from the Brljtz formula [9]. 

I” 

1 A x =o.oo 
ox =0.02 
ox no.05 

c 5.0 
E 

-0 - 
x 2.0 -11 x’ 

0 

1.0 
0 

Re2’3. L 

EXPERIMENTAL RESULTS 

Figures 1,2 and 3 show K, as a function of Re, for 
CO, absorption into the test liquids. The transition 
from wavy laminar to turbulent flow is in clear 
evidence. For the higher viscosity liquids the highest 
attainable Reynolds numbers were limited by the 
capacity of the rotameter. The turbulent regime data 
was fitted as K, = aRe”,; values of a and n are given in 
Table 1. Figure 4 shows K, as a function of Re, for 

0.60--Ll 10 

Re x Ia3 
FIG. 2. Mass transfer coefficient vs. Reynolds number for CO, 

absorption in aqueous propanol solutions at 25°C. 
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FIG. 1. Mass transfer coefficient vs. Reynolds number for CO, FIG. 3. Mass transfer coefficient vs. Reynolds number for CO, 
absorption into three alcohols at 25°C. absorption into aqueous propanol solutions at 25°C. 
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RexlO> 
“=I.36 Scoo86 Cbozo 

FIG. 4. Mass transfer coefficient vs. Reynolds number for FIG. 5. Correlation of Reynolds number exponent as a 
COz, O2 and H, absorption by ethanol at 25°C. function of Schmidt number and capillary-buoyancy number. 

Hz,O, and CO, into ethanol ; values of a and n are also 
shown in Fig. 4. Within experimental error the value of 
n is seen to be independent of 2. 

DISCUSSION 

Development of a correlation 
As mentioned in the Introduction, dimensional 

analysis suggests a correlation of the form K,.j(gv)’ ‘3 
= f(Re,Sc,Cb). Since experiment suggests K, z Re”, 
and K, x 5??“, the correlation can be reduced to 

KL. 
fijij= 

= Re”, SC- "fiCb). (11) 

Since n was observed to be independent of Re, within 
the Reynolds number range considered (to the pre- 
cision of the data), n is at most a function of the 
remaining dimensionless groups SC and Cb, and we 

Table 2. Values of u and n in the curve fits K L = a Re”,for CO, 
absorption 

a x IO’ 
X (m/s) s: x 10’ n Q 

Propanol aqueous solutions at 25X 
0.00 [6] 14.1 1.28 0.651 
0.02 5.28 1.064 0.748 
0.05 2.31 0.559 0.829 
0.10 0.964 0.333 0.948 
0.20 0.758 0.213 1.018 
0.50 0.589 0.227 1.046 
1.00 0.826 0.343 0.99 1 

Ethyl alcohol at 25°C [6] 
3.05 0.56 0.853 

Methyl alcohol at 25°C 
15.91 5.93 0.546 

0.011 
0.025 
0.030 
0.043 
0.036 
0.050 
0.053 

0.022 

0.045 

t s, = &r(n) = 
J 

var 0; ) 
____ 
.z(Xi - xy 

where xi = In Re,i; y, = In K,,i; x = &LxJN. 

1.2 

IO- 
c 

I 
0 0.6 0.8 1.0 1.2 

can attempt a correlation of the form n = bScPCb’. The 
constants b and exponents fl and y were determined by 
least squares regression analysis for the set of 15 liquids 
listed in Table 1 to give 

n = 1.36 Sc”.086 Cb”,20. (12) 

A comparison between the experimental values and 
the calculated values according to equation (12) is 
shown in Fig. 5. 

On the other hand, the results in Fig. 3 for absorp- 
tion of H,,O, and CO, into ethanol show no 
discernible effect of SC on n, whereas equation (12) 
indicates a 14% variation should be expected. Likewise 
Lamourelle discerned no effect of SC on n in their 
results for water. Thus the SC effect in equation (12) 
could be at least partly due to lack of precision in the 
data. A simpler alternative correlation as a function of 
Cb alone was attempted, as shown in Fig. 6. The result 
is 

n = 3.49 Cb’.*‘. (13) 

Since the Schmidt number is the only dimensionless 
group in the attempted correlation that contains the 
molecular diffusion coefficient, its exponent tl in equa- 

0 0.6 0.8 I .o 1.2 

n = 3.49 x C b”” 

FIG. 6. Correlation of Reynolds number exponent as a 
function of capillary-buoyancy number. 
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SC 

FIG. 7. Mass transfer coefficient as a function of Schmidt 
number at three different Reynolds numbers. 

tion (11) can be determined from the observed de- 
pendence of K, on 9. Unfortunately there are only 
two test liquids available for this purpose, water at 
25°C from the study by Lamourelle, and ethanol at 
25°C from the present study. Ethanol was chosen in 
the present study so as to have a value of o very 
different to the value for water, 22.2 vs 72.2 x 
10m3N/m. Originally we had honed to be able to 
construct a statistically significant empirical corre- 
lation based on a number of test liquids covering both 
the viscosity and surface tension range. However at the 
present time there are available only the two test 
liquids, and no theoretical model which could give 
insight into the dependence of IX. Nevertheless, it does 
seem reasonable to assume that a is independent of Re 
and SC (at least in the relatively narrow range of high SC 

“““7 

3 4 7 IO 20 

Fro 8. Attempt to correlate K, as KJ(gv)* I3 Sc”/Re” vs. Cb = 
v(gp3/a3)‘” for tap water at various temperatures, aqueous 
ethylene &co1 solutions, methanol ethanol and aqueous 

propanol solutions. 

values characterizing gas absorption): Fig. 7 supports 
such an assumption. Thus at most a = or(Cb), and 
assuming c[ = cCb6 gives 

a = 0.137 C&O.=. (14) 

On the other hand we note that for the two test liquids 
v varied over a relatively small range (0.9-1.4 x 10e6 
m2/s) compared with a (22.7-72.2 x 10m3 N/m). Thus 
it could be argued that the limited data do not justify 
characterization of the dependence of E by properties 
other than surface tension. A simple linear interpo- 
lation gives 

c1 = 0.36 + 2.43 @N/m). (15) 

It remains to determine the function f(Cb) in 
equation (11). Figure 8 shows (K~~gv)1~3~ReRSc-x 
plotted vs. Cb, with (x calculated from equation (15). It 
can be seen that the data points collapse to a single 
curve quite well, and can be correlated as 

K 
L = 6.97 x 10-gRe”Sc-“Cb-2. 
(gv)’ :3 

(16) 

The worst discrepancy is for aqueous ethylene glycol 
solution with x = 0.2. However this is not surprising as 
the highest Reynoldsnumber which could be tested for 
this liquid was only 3800, and thus the value of n 
obtained is particularly suspect. We also note that if a 
correlation is attempted with a constant value of u, the 
correlation is markedly inferior to eqn. (16): Won 
shows such a plot for a = l/2. 

Validity of the data 
Figure 9 shows all the turbulent film data taken 

during this study, plotted as K,Sc’ “/(vg)’ I3 vs. Re, 
The relatively narrow data spread in an equivalent 
plot lead Henstock and Hanratty [lo] to conclude 
that there is no significant effect of viscosity variation 
in our data. Yet Table 1 shows a nearly two-fold 
variation in Reynolds number exponent, with liquid 
viscosity apparently having the dominant influence on 
its value. The possible variation of Reynolds number 
exponent is of considerable importance in the develop- 
ment of a proper theoretical model of the mass transfer 
process. Also the Reynolds number exponent impacts 
strongly on the optimization of liquid side controlled 
mass exchangers: the number of transfer units N,, = 
~~cP~~~~ is proportional to flow rate raised to the 
(n - 1) power: for n < 1 the N,, decreases with 
increasing ni,, while for n > 1 the opposite is true. 
Since the observed range of n is 0.57-1.12 the effect of 
process liquid viscosity on choice of liquid flow rate is 
considerable. Thus it is in order to give an assessment 
of the validity of our data. 

The only other study in which liquid viscosity was 
varied systematically is that of Kamei and Oishi [3] for 
water in the temperature range SS-50°C. Although 
they assumed K, - Re’.’ in their correlation, the 
original data clearly shows an effect of water tempera- 
ture on the Reynolds number exponent. By replotting 
Fig. 3 of [3] and performing a least squares regression 
analysis at the four temperatures for which there were 
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, 0_ I Propanol (x=0.0) 
_ 2 Propanol (x = 0.02) 
- 3 Propanol ~X’O.05) 

4 Propanol Ix= 0. IO1 
5 Propanol (X’ 0.20) 

- 6 Propanol (x= 0.50) 
I 

5 0 - 7 Propanol be= I.001 
6 Methanol 

- 9 Ethanol-CO2 

IO Ethanol-02 

-0 
_ I I Ethanol-HP 
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_\N 
x _r_ 2 0 - 

x’ x 

0.51 ’ ’ ’ ’ ’ I I I IllIll 
05 IO 2.0 5.0 IO 0 

Rex lo-3 

FIG. 9. Attempt to correlate K, with fixed Re and SC exponents for eleven test liquids 

sufficient data points, values of n were obtained. These 
values, together with those obtained by Chung and 
Mills [6] for water are shown in Fig. 10, where the 
agreement is seen to be quite good. We also note that 
recently Koziol et al. [ 1 l] presented considerable data 
for CO, absorption into water at 8.6-12.8”C, and 
found n = 0.71, a value in reasonable accord with Fig. 
10. Thus there seems to be little reason to doubt the 
essential validity of the correlation for n developed in 
the present study. 

The validity of our correlation for a depends heavily 
on the accuracy of our measurement of the diffusion 
coefficient of H, in ethanol. Yet the fact that a value of 
c( that increases with surface tension is needed to 
collapse the data to a single curve in Fig. 9, does 
confirm that the observed trend of CI is appropriate. 
The validity of our correlation off(Cb) is more difficult 
to assess. As a benchmark one would like to use water 

OE 

Of 

n 

07 

06 

0 Kcmei and Dishi [3] 

A Chungond Mills, tapwater [6] 

0 Chungand Mills. distilled water [6] 

3- 

0 
I- 

A 
0 

cl 
0 

* 

0 

A 

05' 
0 IO 20 30 40 

T ‘C 

FIG. 10. Reynolds number exponent vs. water temperature: 
comparison of values calculated from data of Kamei and 

Oishi [3] and Chung and Mills [6]. 

at 25°C for which many investigators have obtained 
correlations for K,. However as the plots presented by 
both Henstock [lo] and Koziol [l l] show, there is 
considerable disagreement amongst the correlations. 
As noted by Chung and Mills [6], perhaps the most 
important consideration is the effect of surface con- 
tamination : particular care was taken in this regard in 
both that study, and in the present investigation. 
Orridge [ 121 demonstrated the marked effect of small 
concentrations of surfactant, causing a decrease of K, 
particularly at lower Reynolds numbers. Since our 
values of K, for water at 25°C are amongst the highest 
obtained at low Re, the possibility of a surfactant 
effect is remote. Furthermore our data taken with the 
alcohols should be free of any effects of organic 
contaminants. Nevertheless it is clear that further 
experimental data should be obtained, particularly for 
pure organic liquids, in order to confirm the behavior 
of K, determined in the present work. 

CONCLUSION 

Our recommended correlation of the liquid side 
mass transfer coefficient for gas absorption into a 
freely falling turbulent liquid film is 

K, 
iz= 

= 6.97 x lo-‘Re;,Sc-“Cbb’, 

n = 3.49 CbO,” 

c( = 0.137 Cb-‘.‘*, or 0.36 + 2.43 (UN/m) 

and is based on data for which the ranges of the 
dimensionless parameters are 1000 < Re, <: 10,000; 

80 < SC < 2700; 1.5 x 1O-3 < Cb < 10.8 x 10-3. 

Acknowledgements-This work was initiated on Grant GK 
40180 from the National Science Foundation, and completed 
with a grant from the School of Engineering and Applied 
Science, University of California, Los Angeles. 



Correlation of the effects of viscosity and surface tension 229 

REFERENCES 

1. R. Higbie, The rate of absorption ofa pure gas into a stil! 
liquid during short periods of exposure, Trans. A.I.Ch.E. 
31, 365-375 (1935). 

2. V. G. Levich, Pkysicochernical Hydrodpmics, Prentice 
Ha!!, Englewood cliffs, NJ (1962). 

3. S. Kamei and J. Oishi, Mass and heat transfer in a falling 
liquid film of wetted tower, Mem. Far. Kyoto Unio. 17, 
229-289 (1955). 

4. A. P. Lamourelle and 0. C. Sandal!, Gas absorption into 
a turbulent liquid, Cheni. unrig, Sci. 27, 1035-1042 
(1972). 

5. G. D. Menez and 0. C. Sandal!, Gas absorption accom- 
panied by first-order chemical reaction -in turbulent 
liauids. ltd. Enana. Chem. Fundam. 13. 72-76 tf974). 

6. D: K. Chung and A. F. Mills, Experimental s&y of gas 
absorption into turbulent falling films of water and 
ethylene glycol-water mixtures, Int. J. Heat Mass 
Transfer 19, 51-59 (1976). 

7. D. K. Chung, An experimental investigation of gas 

absorption into a turbulent liquid film with interfacial 
shear: Ph.D. dissertation, School of Engineering and 
Applied Science, Univ. of California, Los Angeles (1974). 

8. Y. Won, Experimental study of gas absorption into 
turbulent falling films of low surface tension liquids. 
Ph.D. dissertation, School of Engineering and Applied 
Science. Univ. of California. Los Angeles (1977). 

9. W. Brotz, Uber die Vorausberechung der’ Absorptions 
geschwindigkeit von Gasen in Stramen der Fussigkei- 
tsschichten, Chem. Engng Tech. 26,470-478 (1966). 

10. W. H. Henstock and T. J. Hanratty, Gas absorption by a 
liquid layer flowing on the wall of a pipe, A.I.Ch.E. J1 
25, 122-131 (1979). 

11. K. Kozibl, L. Broniarz and T. Nowicka, Transfer pro- 
cesses in film apparatus. I. Mass transfer during flow of a 
film of liquid down smooth pipes, int. &em. Engng 20, 
136-142 (1980). 

12. J. T. Davies, Turbulence P~eno~nena p. 260. Academic 
Press, New York (1972). 

EFFETS DE LA VISCOSITE ET DE LA TENSION INTERFACIALE SUR CABSORPTION DES 
GAZ PAR UN FILM LIQUIDE TURBULENT, TOMBANT LIBREMENT 

R&sum-n prtsente des resultats experimentaux sur Tabsorption des gaz par des films liquides turbulents 
qui tombent librement. CO, est absot& par du methanol et des solutions aqueuses de propano! ri 25°C pour 
obtenir un domaine de tension interfaciale &a! a 22.2-72 x low3 N/m. H,, 0, et CO, sont absorbes par 
I’ethano! a 25°C pour obtenir un coefficient-de diffusion dans le domaine 3,88-17,6 x-10-9mZ/s dansun 
liquide a faible tension interfaciale. Les don&es obtenues et ies dot&es anttrieures de LamoureIle et 
Sandal, de Chung et Mills, sont utilisees pour ttablir une formule du coefficient de transfert massique qui tient 

compte correctement des proprietes de la phase liquide. 

KORRELATION DER VISKOSITATS- UND OBERFLACHENSPANNUNGS-EINFLUSSE AUF 
DIE GAS-ABSORPTION IN FREI FALLENDE TURBULENTE FLt.hSIGKEITSFILME 

Zusammenfa~ung~Es werden Versuchsdaten fiir die Gas-Absorption in frei fallende turbulente Fliissig- 
keitsfilme wiedergegeben, CO, wurde in Methanol und in wtiRrige Prop~ol-L~sungen bei 25°C absorbiert, 
wobei sich ein O~~~chenspannungs~reich von 22,2-72. 10v3 N/m ergab. H,, O2 und CO, wurden 
in Athano! bei 25“C absorbiert; man erhalt damit einen Bereich der Diffusionskoeffrzienten von 
3,88-17,6 IO-’ mL/s in einer Fliissigkeit geringer Oberf!achenspannung. Die gemessenen Daten wurden 
zusammen mit frtiheren Daten von Lamouvelle und Sandal! sowie von Chung und Mills dazu verwendet, 
eine Korrelation ffir den Stoff~~r~angs-K~ffizienten zu entwickeln, welche die Stoffwert-Einfl~s~ der 

Fl~~igpha~ richtig ~r~cksichtigt. 

KOPPEJDIHMII B.J!MRHMII BR3KOCTR M IIOBEPXHOCTHOI-0 HATIITEHMII HA 
AHTEHCMBHQCTb IIOFJ-IOIl!EHHR I-A3A CBOBOAHQ CTEKAIOIIIHMM 

TYPEYJIEHTHblMH IIJIEHKAMM )I0IAKOCTH 

Amso-raurm - &le~CTaBJieHbi fE3y~bTaTbI ~KC~ep~MeHT~bHOrO HccneitoBaHHff ~0r~o~eH~~ rasa 
CBO~O~HO CTeKa~~~MU Ty~yneHTH~MH ~nC~KaMU ‘W(WKOCTK. &E4 ROnyYeHU~ nO~CpXHOCTHOr0 

uamncenns B jwanasoee 22.2-7 2 . 10-s H/M ~cnonb3oB~~cb npoueccbi norRo~eHH~ yrnemicnoro 
t-138 ,veTaHOnOM &i BO~HMMH pacTBopaMu nponaxona npe TeMnepaType 25°C. &w nOJIy~eHK% KO- 
3+#lUUBeHTa n+$y?Hri B flHklna3OHe 38%17.6. 1o-9 M*/CeK B XWlKOCTB C MiWIbIM nOBepXHOCTHEdM 

HaTRW(eHUeM HCnOJ,b30BaJIOCb tlOrJlOlUeHHe H,, 0s w CO, 3TaHonoM ripe TehinepaType 25 ‘C. 31u 
BaHHbte, 5MecTe C ~aHH~~~ JIaMypennn w CaHReilna, a TaKxe Yawa 5i Mrmnsa, Hc~onb3oBaH~ mm 

Bbmofia 06~~eHHoro coo~~o~eH~~ nn* Ko3~~~u~eHTa Maccone~H~a, 8 ~0ropoM Ha~~examnM 
o6pasoM yWTbIBaIOT'.X CBOkTBa XWlKOii Qta3bt 


