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Abstract: The influence rule and mechanism of sodium dodecylbenzene sulfonate (SDBS), sodium dodecyl sulfate (SDS),
cetyltrimethyl ammonium bromide(CTMAB) and Brij30 on the evaporation of naphthalene from static water was studied.
The gas/liquid distribution rate of naphthalene in stable process decreased, when the surfactant concentration was above
critical micelle concentration (C,.). The evaporative loss velocity of naphthalene decreased owing to the surfactant
monomers and dimers or trimers which aggregated by monomers. While the main reason for the decrease of evaporative
velocity of naphthalene from static water was the formation and increase of the surfactant micelle. The ability of
hydrophilic surfactants on diminishing the evaporative velocity of naphthalene was stronger markedly than that of
lipophilic surfactants, when the surfactants had concentrations of same C,,. multiple.
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Fig.1 Experimental apparatus of evaporation
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Fig.2 Solubility enhancement of naphthalene by
surfactants
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Table 1 Equations of naphthalene solubility enhancement by surfactants and calculation value of K+ Ky Sy
) X<1Cpe X>1Cpe
L AT Koo Kine Su(mg/L)
3 fil i1 5 7 R fal 1y B R
SDS y=2.454x+29.29 0.968 y=52.50x-14.71 0.999 8.35%10° 1.79 29.36
CTMAB y=1.434x+29.28 0.983 ¥=36.27x-14.40 0.999 4.88%10° 1.24 29.36
SDBS y=0.643x+29.45 0.964 y=8.192x+18.73 0.991 2.19x10 2 0.28 29.36
Brij30 y=0.391x+29.34 0.978 y=1.192x+28.75 0.999 1.33x10* 0.04 29.36
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Table 2 The Henry coefficient H* of naphthalene in surfactants
SDBS SDS CTMAB Brij30
LmiEER S H* A2 TS 771 s H* ST 7 s H* iSRS H*
#elE(mg/L) (mol/m®) (Pa-m’/mol) #J¥(mg/L) (mol/m™) (Pammol) #/¥(mg/L) (mol/m®) (Pa-m’/mol) #/%¥(mg/L) (mol/m’) (Pa-m’*/mol)
0 0.229 569.4 0 0.229  569.4 0 0.229 5694 0 0229  569.4
200 0.232 561.3 600 0.235  554.2 200 0.235 5542 10 0231  564.4
300 0.233 559.3 800 0237 5492 300* 0.237 5492 13 0231  564.4
400 0.233 559.3 1000 0.244  535.0 400 0.257  507.6 15" 0232 5613
500°  0.234 556.3 1500 0316  412.4 600 0.359 3627 20 0.236  552.2
600 0.238 547.2 2000 0.457  285.7 800 0.580 2249 40 0.249 5249
800 0.247 528.9 2500 0573 227.0 1000 0.731 178.3 60 0.262 4975
1000 0.262 497.5 3000 0.718  181.4 1500 1.127 1155 80 0.275  475.2
1500 0.313 416.4 3500 0.862  151.0 2000 1.522 86.1 100 0.286  456.0
2000 0.378 344.5 4000 1.029  126.7 2500 2.035 63.8 150 0.317 4114
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Fig.3 Influence of surfactant with different concentrations on the evaporative loss velocity of naphthalene
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