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The fate and the behavior of polycyclic aromatic hydrocarbons (PAHs) and heavy .
metals in the environment are mainly controlled by their interactions with various
components of soils and sediments. Due to their large surface area and abundance in many
soils, smectites may greatly influence the fate and transport of the contaminants in the
environment. In our experiment, PAH sorption by hexadecyltrimethylammonium
(HDTMA)-modified smectite linearly increased in proportion to the amount of HDTMA added
on the clay. However, trimethylammonium (TMA)-modified smectite did not show superiority
in its sorption of PAH compared with the HDTMA-smectite or dodecyltrimethylammonium
(DTMA)-smectite. Meanwhile, the smectites modified with the same cationic surfactants
adsorbed Cd*’ (heavy metal) significantly from water at low surfactant loading level, but the
cd* adsorption linearly decreased as the loading of surfactant increased. The result shows.
that the sorption tendency of organoclays for organic or inorganic contaminants was
significantly influenced by the amount and size of the surfactants added on the clay. It
means that the stabilization and configuration of cationic surfactant formed on the clay
interlayer according to the loading amount of each surfactant of different sizes may be an
important factor in effectively sorbing environmental pollutants.

key word : PAH, smectites, HDTMA, TMA, DTMA, surfactants

1. 48
A Z oA FAM of - Fog FAHEHO]

el F 3}711 &ZH'B‘} —% watelysel, & E.““@J% =2
] A F TS e 22 BAN JEFELS ¥H Blol
1B g F A AEFE SA8
7]°J°]9—5 FAF7I1GFol 202 XNAFGA F7) 8 E(organoclay) 2 vty =4, o] #7113
2] 859 EYEE o9duA Exoz AEHT I o@€H, $F5AF #axd, a2y
E AEH 59 barrier T2 AFEZE AMEHAY 29059 As B2FHoux o&Hy Y

N

F7IRE FHHE 2989 FH WHUFLS FUIHEE FASE f71g0led ¥
F R 540 8 2A F¥FLEH4] E 4P E [(CH):NRI'Y HEE we AREHA
AbgEte] HEZEQL 2dFolEWd &A%t Frigole S Aty FUIHES DE O
LIS LA (PADFA FF54 de FHLY L 2A8HY. PAHE Asts $& E

B
o I o o

o
O
o



# #7092 EA 225 FRYE 497 Bk B AYINE F/1RES o8
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AlE" 2dElo]EE AIFFEAU A AFH Bentonil-GTC4EA %ol 2w g
(CEC)e] 104 cmol/kgel Rtk 0.1 M NaClZ oz A&l Na-2dElolEZ = & E=2
A Fale] Ao ALEEFAT. AMEH  F7)Yo]l2&  TMA(trimethylammonium), DTMA
(dodecyltrimethylammonium), Z12l31 HDTMA/ (hexadecyltrimethylammonium) bromide(Aldrich)
ZA Zo 59 AdEglo]E CECY 0.1-1v] ©F Yo 293 vk A1

Fr71gel&o] 2dElo|E9 F7td FAHWA B F FAY ¥ME X-4 F
A& A7) (Rigaku X-ray diffractometer, Tokyo)& %3t EAIstdtt.

A48 PAHYE Y EZ€d(naphthalene)® #'%4E #l(phenanthrene) .2 wg &)
stock solutiong F7)1HE FYsted 77 208 06 mg/LE UE F F71HES 293 ¥
2. Byl TEE T YAEYNE o] &3ld 8000 rpmo R 208 nA S EIFHE, A
Ae UV(UV/vis spectrophotometer, HP 8453)& o] &3ty v=zgaz sdeEd g Z4z 2229
251 nmoll A EAsldth f71dEo] 38 PAHY FAFL A7g ¥ gAY &= 2
X2 o]z AAadrh

Cd”el F&L HANAYL T3 o|Fo)zn FYFHE CANO32E 27¥EE 20
mg/LolAh. &9e pHE 4~602 =AAAT 79 FL @HEAADL Cd'Y FEE
ICP(Shimadzu, Tokyo)& o] &3le] BA At
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X 1. Interlayer spacings of smectite at different amounts of added surfactants

Added surfactant Interlayer spacing (A) of smectite
(% CEC) TMA DTMA HDTMA
0 13.7 13.7 13.7
20 13.8 142 14.3
40 14.0 14.2 151
60 13.9 14.2 17.2
80 14.0 14.2 17.8
100 14.1 17.2 195

29Eo|EE Fold ARFHAZ BEAHE W, FUFA(dw)Y B3V AR, A
AEGAY &7 Zojol wEt Wale] A=rt ERHE 1). dE 0], TMA-2HEEE
1.0 CEColAl 14.1A9] FAE HolA|vt HDTMA-29EolEE 19549 ¥4 ¥3gES 24 o
= ¥Z717F 28 21 HDTMAZE F3ted Eo471d A 2=HEolE e E =7 opr|sie AL
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F71dEQU YzgdH FIEAS 48 FFHY F/IFEA dis] FHAYLE HAs
AHE 1). HDTMA-29Elo|Eo] 2% Yz gd FJ4FE HDTMAS A7t wa} v 3
Hog Z713HtH(a¥E la). DTMA-29Elo]Eg TMA-29Elo]ES ZSdle AHSAA
Bt o8 yzgaAe FHFo]l Zr8tPAT, HDTMA-AHElolERTE F713Fo] &gt
OJRLE YEZgde Fol F/HEY AWEHA SA(l: dPuele Ho))o FIF& wEv:
A& gn gt £, DTMA-29Eelo]E9] 06 CEC ¥2oA vzgdlel ko] 3t 7HA s
R, TMA-2=9HElo]ES] 06~08 CECIAA Hl=@ FHALE BHAHIY la). IAGED F&
Aoz 06~08 CEC #2294 249% F& #4243 oS F=dAH(ad 1b).
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(a) naphthalane

Arrount Solute Sorbed (mglg)

Amount Solute Sorbed (mg/g)

Surfactant added (% CEC)
Surfactant addad (% CEC)
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F71HES] F8E FHo) Ud S4HL dotrr] 98 cd¥e Agsdn. fr1YE
A% Cd” FEAFL Fol AVEAAY HrtF wat A FAIFYTHIY 2). o)RL 2
ElolElo] & sl EA5E ARBARA CdPe FHo] 2 4L Fu Y dust A
HgAdAe o] Ho(1.0 CEC)7F HYe o Cd¥'o FAFL HAirt 5131':}(1% 2a, b).
A, dZdmEst B TMA-22elo|Ee] Ade 49Tl Cd* F3ol o FoHHzY
3c). °o]RL Cd ¥ol2o] ¢ZIE HFL TMA F7|¥0l2E BEHLOZ X&EH3H {r]|HE
F&AHE RAoR BAY. F FFHo)2H {2 FEFEY FERAA dig FZH
AZE A&E & 5 Utk B, +17F Fo] & +27F gol o M HdA ABHE Ao ¢4
A sithe6].
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