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Control Technology for Toxic Air Pollutants Polycyclic Aromatic
Hydrocarbons —Enhancement Effects of Solubilization by

Nonionic Surfactants

it & 4% - NSC 89-2211-E-002-097
MATHAMR 8IF8A1HE9FET7H3H

HEXHA I EES

- PR

AMR EE A AR TSR0 REEH
2 BETFHERBITHEREIREFRTATE
MEREFRACASHZTITNE B
naphthalene 1% % PAHs 4K %i# - A%
R R A LKA FETURGEN
#(CgEs ~ CioEg v CuER)ARF R — R A&
TR ABRE T % E B4 A SPME
F» GC-PID 2 4#7 naphthalene « 85 % 4 R
B ERA@EEBIRE A CMC 257 »
RasnBEHSSE % PAHs o9
£ mAREAMNCMC 85> PAHs J5A2
REEMEBR A 2 8 o s SR b 5] % o -
PAHs 2 @ R AH TN QIR RE
ZEH@m TR EEGAREMS - R4
F5 08 3 ho LA R B AR IR SR R 2 4R B 1R
BEBATER - B AR R ZEb
AR ERHEA - B3 PAHs Rk £ R
i B I & 5 M B R 238 e 0 Y o

FARARMERG B TFHR DT
1 B4 PAHs 2 ¥ 348 51 K EA A CoEs
>C14Eg > CpEg - H- i & L8] 2 PAHs ¥
A BERTEMER /LR YE HLB E A E
M -PAHs A @EMBIER P L E
JE 5T B — 3% 5 B F(Enrichment Factor, EF)
R & o HREMET 0 CEs » CuEg#a CpEs
£ 0.01M(600 rpm)x EF & 6.09~14.2 » &
S LGk MAKERF S mEHTFAHAR
BEMB S KIERAREH KR SRS
FrES LR E -

YERREBERTRER T

sk SRS RS LS REFEAH
BB RRURIR A » BAoBE  HERF

Abstract

The objective of this study 1s to examine
the removal feasibility of polycyclic aromatic
hydrocarbons (PAHs) using various nonionic
surfactants.  Naphthalene was chosen to
represent PAH compounds and nonionic
polyoxyethylene surfactants {CjoEs, CioEs
and Ci4Eg) were employed. A series of
batch experiments in an absorption cell were
performed at 50 T and surfactant
concentration both lower and higher than the
critical micelle concentration (CMC).
Naphthalene was analyzed by solid-phase
microextraction equipment (SPME) and gas
chromatograph (GC) with a photon
ionization detector (PID).  Experimental
results show that the apparent solubility of
PAHs was slightly higher than those of pure
water when surfactant concentration lower
than CMC. However, higher than CMC,
equilibrium PAHs apparent solubility
increased linearly in proportion to the

surfactant concentrations.

of naphthalene decreased with the increase of
surfactant concentration. The decrease in

The k;a values

kra of PAHs could be due to the increase

of interfacial resistance, a highly viscous, and
the formation of large spherical micelles.
The magnitude of the micelle solubilization
effect, which increased the PAHs



concentration gradient driving force, is
greater than the reduced mass transfer effect,
and created the total gas absorption rate
increase. The extent of solubilization
capability of four surfactants is CjgE4 > C4Es
>CypEs in this study. The solubilization
capability is correlated to HLB value of
surfactant. The degree of increase in the
solubility of vapor phase PAHs by adding a
surfactant can be expressed as the enrichment
factor (EF). The experimental results
indicate that the EF values are 6.09 to 14.2 at
the CjoEs, CieEs and C\;Eg surfactant
concentration of 0.01 M.  This study
confirms that adding surfactants can
dramatically increase the removal efficiency
of hydrophobic PAHs.

Keywords: Polycyclic Aromatic
Hydrocarbons, Surfactant, Critical Micelle
Concentration, Solubilization Effect,
Enrichment Factor
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Surfactant Conc.

Solubility, Cy (x 10°M)

(M)
CioEy CipEqg C,4Es
0 2.07 207 2.07
1x107° — - 2.45
1x10° 2.34 2.96 3.29
1x 10 2.83 3.11 3.46
1x 107 3.63 337 436
5x 107 16.77 7.88 12.91
1x 1072 29.40 12.60 26.62
% 2 PAHs #¥;xFH-F
Surfactant Conc. Enrichment Factor
(M) CyoEq CEs Cy4Es
0 1.00 1.00 1.00
1x107° — - 1.18

1x10° 1.13 1.43 1.59
1x10* 1.37 1.50 1.67
1x10° 1.75 1.63 2.11
5x107° 8.10 3.81 6.24
1x 1072 14.20 6.09 12.86
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