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" Gas Transfer through the Boundary Layers "\ (Partitioning of the Transfer Resistance A

Experimental testing of the partitioning equation by Liss & Slater
) . g/lolecular cl_lffu_slon IS thﬁ d_omlrf\ant Process ggggi acetone (0=880) ________|* Measured and computed  transfer
 Concentration jump at the interface 004 | | resistances show good agreement
. » Partitioning equation Is experimentall
R: transfer resistance d ©4 P y
AC . - 0,002 shown
Cy R _ C. concentration
Poundary ‘ayet total = j;  gas flux < A P~
J o solubility § eeal \i\ =~ ~ Je Comparison with the Deacon model [3]
t . — | S | | 1 - .
o e J = —— I ‘ ‘ shows the transition of the Schmidt number
Y 4E-4 | exponent
Partitioning equation: s » Values agree with theory
electric concentration ae n=1/2 (theory/ wavy surface)
~ - - n=2/3 (theory/smooth surface) ] ]
R water RTFETH R:ZFZEI 1E-4 — ; 1> It Is possible to compute the transfer
Riotal = Rair - e - o4 567890 [Cm/S]ZO 30 40 506070 resistance of any tracer, If the solubility
o o and diffusion constants are known
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« Transfer resistances of different | | T [ i
phases are added like an electric
circuit [1] Y AY; Y Ac

\> Never tested experimentally /
"How to Get Transfer Resistances A

Measurement procedure i

 Conducted at the Aeolotron, an annular wind- : 10® e
wave facility o] |08 Tton x e 025 uM Trionx

e 10 tracers, in a broad spectrum of solubilities 1 =025 Tiiton X EEEE
Were measured SImUItaneOUSIy e é E'S ; é ‘;)10 . 2l0 © 3 Alf é E'S % é Sl310 ) 2'0 3l0 4'0 5'0 6'0 70

« Reference wind speed varied between 0.7 m/s adoms] u,, [em/s]
and 8.4 m/s _ S In the left figure the effect of the surfactant for the air sided part on the transfer resistance and in the right figure

* Measurements with clean surtace and the The Aeolotron wind- wave facility the effect on the water sided part is shown.
surfactant Triton X-100 has a radius of approximately 5 m.

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""  The water sided part of the transfer resistance is more influenced by the surfactant

Box model | * VaCa o ¢ * At high friction velocities the transfer resistances for clean and surfactant covered

AVCig . e ° water surfaces are nearly equal

« Concentrations in air and water have been |°* | | lomEede < > At high friction velocities the surface film begins to break open
monitored by FTIR spectroscopy and TOF o f J ‘ A e
mass spectroscopy (TOF see E. Mesarchaki) e e ‘ ’ + . e L - - :

. The transfer resistance R was obtained by a evasion Dependency of equal partitioning on solubility and friction velocity
box model [2] .  Vwew ° g Clean water: R /Ry [%]

o o » Linear interpolation of the air sided part 2
Extended Schmidt number scaling method of the resistances for different tracers in 52 S 5
10000 T T dependency of the friction velocity and S ow: )

] * methanol . : 1 5 a0

1 air side c;ontrolledt acetonitrile 1-butanol . SO|UbI|Ity 2 e
10004 R R, . 31  Tracers with a very high solubility are o " :

1 water side controlled acetaIdehydc:;:;thyl acetate‘ u ] Controlled by the a|r Slde > The equal part|t|0n|ng dependS on -

1003 both, the friction velocity and the o 100

z , ' solubility :

3 54 DMS | _ o o

2 temene .+ 3 ¢ Tracers with a very low solubility are 2 = B 7 886 o 0 0 s e
- Huormethans 1eamoenzene | controlled by the water side Ui o]

E N20 e iSoprene The dependency of partitioning on the friction
o1 ' velocity and solubility for clean water.
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« methanol (a = 5470) as the nigh solube ow salubi Water with 0.25 uMolar Triton X-100: 0
reference tracer for the air sided methanol N20 racer T it
resistance (R, N€glected): 1 S O IS IS S S B  The surfactant has an effect on the Im

>3 N equal partitioning 20

DM air houndary « At low friction velocities the effect is the M

RT, alr — Rwm , total ’ | largest s
D, air + — 50

- walersurace > Surfactants influence the &

* N;O (a = 0,6) as the reference | | powan partitioning to higher solubilities .
tracer for the water sided resistance ’ o
(R, neglected): 1 I A S D I

n 5 6 7 8 910 20 30 40 50 60
- DN ,water - u;ir [cm/s]
RT, water — R N, total _ T
DT water D> Difiusion constant | The dependency of partitioning on the friction
\ ’ n. Schmidt number exponent (see K. Rlchtey) K velocity and solubility with a surfactant.
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