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Abstract : The purpose of this study was to investigate adsorption characteristics of organo-clays for removal of p-xylene,
As part of efforts to examine the adsorption capacities of some organo-clays for p-xylene, batch isotherm tests were carried out.
Organo-clay minerals were synthesized under hydrothermal conditions using Na-montmorillonite as host clay and dimethyldioc-
tadecylammonium (DMDA) bromide and benzyldimethyldodecylammonium (BDDA) chloride as organic surfactants, respectively.
All synthetic organo-clay minerals were characterized by powder x-ray diffraction (XRD), scanning electron microscope (SEM) and
energy-dispersive x-ray spectroscopy (EDX). The modification using dimethyldioctadecylammonium (DMDA) bromide showed the
higher adsorption ability for p-xylene than benzyldimethyldodecylammonium (BDDA) chloride, On the other hand, the maximum
adsorption capacity, Q . of DMDA modified montmorillonite estimated by Langmuir model was 27,0 mg/g, which was the higher

value than other organo-clays.
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Table 2°] A A3t HPQ} Zro] BDDA, DMDA12O
4 DMDA1459] o]&2%4 Oko]iﬂﬁi:aﬂg zZ}
7 120 meq/100 g, 120 meq/100 g 2 145
meq/100 goltl, 100 CollA 24417t %‘?_} -4

Nato] 23} 2|ghkgo] Yojue = }ith,
9 2] (hydrothermal treatment) 3-of] &7]
2 ol A ‘%47”\];7’1 = jo“—ﬁ':ﬂ% MER:!

(Bose and Sharma 2002; Saleh et

, 2008), w24 phosphate buffer(o]-27+
= 3.6 mM)E °o]&sto pHE 7.008 X243}
Q3L 6.4 mM KCI& o83t % o|erws
10 MM FUsto] ABE Sastor, LEt
2Lxdo] 7hsgh F2uht7|oA 20 CTE
A5kt p—Add T NS B E 1Y
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Hhg-ofl sl 42} F i Folol FbAtolol 2 of AAS duplicate® #33F3L p—ALH
Table 1, Properties of p-xylene,
Adsorbate Molecular Molar mass Density Solubility Molecular
formula structure
p-xylene CH, 106.17 g/mol 0.861 g/mL insoluble HaC@CH,
Table 2, Characteristics of various synthetic adsorbents,
Adsorbents Surfactants Molecular structure
Benzyldimethyldodecylammoniu CHS
BDDA m chloride concentration N CHz(CHa)10CH3
(meq/100 g of clay) = 120 CH3 cl-
Dimethyldioctadecylammonium (IDH3 Br
DMDA120 bromide concentration CH3(CH2)1GCHg_N+_CH2(CH2)1GCH3
(meq/100 g of clay) = 120 CHs
Dimethyldioctadecylammonium (|]H3 Br
DMDA145 bromide concentration CH3(CH2)1GCHQ_'}I+_CH2(CH2)1ECH3
(meq/100 g of clay) = 145 CH3z
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Ewtd EHA Y FA IS A¥ste 4
$-of] AH&-5= Freundlich & 52412 49

[e]
Noz ()9} o] pehd % 9ltk(Lee and
Park, 2011).

Qe = KFCel/n (2)
714, Q, @ p—Add B F2F(me/g)
K, : Freundlich 4=
C,: p—A¥d# B 5% (mg/L)

1/n @ Freundlich %<

Nourmoradi $(2012)= ZERIZL}o|E
£ 4z} kol AHBAA (tetradecyltreim—
ethylammonium bromide)2 7H&3%H G714
EE 0|83} benzene, toluene, ethylben—
zene, xyleneol| tiet &+ 54 1+ 9

5}o] pseudo—second—order £EE HdA]o]
AHESFITE, wheba S&HA| 9 shekA F2F A
I SRS HE Y= EA4S 7R pseu—
do—second—order &£E& RYAl 2(3)2 A}
Bt F2A Y SAEAS Y staLA}; skl
(Lagergren, 1898).

k, | 27 FAHE9] 45 45(g/mg - min)
o, 1 p—AAR B EXH(me/e)

p—AYHA 9] H & AL Gas chromatography
(Agilent 7890A, USA)Z o] 8-5}0] Z=35191.0.
], B Z AL th2 Table 39| A|A|3} T

Table 3, GC operating condit ions,

Class Condition

Nitrogen (99.999 %)

Carrier gas

Pressure 5 psi

Detector Flame ionization detector

HP-5 (Internal diameter 0,32 mm,

column film width 0.25 um, length 30 m)
Oven Temp 50 C for SQmin,' 5 °C/mi:1 to 70 C,
3 C/min to 80 T
Injector Temp 270 C
Detector Temp 270 C

718 EA%E flsl FARIAER A
(scanning electron microscope, SEM), en—
ergy—dispersive x—ray spectroscopy(EDX)
2} powder x—ray diffraction(XRD) 42
435}t SEMS Stereoscan 440(Leica
Cambridge, Germany)< ©|-83}t%°om EDX
= Oxford model 6587 (Oxford Instru—
ments, England)& AH8-8to] 248 35131
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Fig. 2. EDX images of organo-clays (a: montmorillonite, b: BDDA, ¢: DMDA120, d: DMDA145),
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Table 4, Elemental compositions of organo-clays,

Elemental composition (%)
Sample
C O Na Al Si Other
Montmo 7719 | 227 | 530 | 12,07 | 3.17
rillonite
BDDA 41,95 | 46,75 - 6.82 3.15 1.33
DMDA120 | 44.49 | 43.58 - 2,90 6.16 2,87
DMDA145 | 45.40 | 45.40 - 2,50 | 5.32 | 1.38

3.12 7|8 ECS| XRD EM

2 Fol2undse S 7H SRYZLolE
= Fig. 3(a)olAl AAIE A Zo] d—spacing
ghol 12.40A0 2 yepdtt, ErgRito]E9]
SEAROlY] lE Natgs ool AHEAgAel
BDDA chloride ¥ DMDA bromide® ©]-&i
ke Folf AeRto 2 ERE R Lo ES] St
A d-spacing #tol S7Fsl3ict. Fig, 3(b)<}
7Zro] BDDA+ BDDA chloride %% (meq/100
g clay = 120)2 7§&gt & d—spacing ko]
12.40A% 4 20.05A0=2 Z7}8191oH, Fig.
3(c)2} #o] DMDA1202 DMDA bromide &
T (meq/100 g clay = 125)% 7]&gE 2o d—
spacing Zro] 12.40A0|A 26.7T4AE Z7}s}
it} Fig. 3(d)2+ Zo] DMDA145= DMDA
bromide =% (meq/100 g clay = 1452 ¢
=4 ste] HEAS sk d-spacing 44Ol
12.40A0)| A 31,29A& Z7}stglct WA AL
& DMDA bromide?| =7} S71e42 3¢
Ato] €] 7424001 d—spacing #h)ol 57Fsk3ict,
E3F F7HAolof| Q)= Na'E BDDA chloride®
t} DMDA bromide& /\}%5}04 gk o
2k Abol7t B S7FskE AS 2RIkt o]
SAA LY S7h= A E R YR o] E 9]
ZHAbol 2 p—Atddlo] 2|8t Al o] F& -§olst
Al Bt Egol H Ao wrkET

o i o

d=31.29A

d=26.74A

d=12.26A

Intensity

d=12.40A ()

Two-Theta (degrees)

Fig. 3. XRD patterns of organo-clays synthesized at different con-
ditions (a: montmorillonite, b: BDDA, ¢c: DMDA120, d: DMDA145).

3.2 p-RIdedl S5t S5 A

BDDA, DMDAI20 2 DMDA1459] 472
o] g8l TS AHXA(PH 7, 2% 20 C, o]
7% 10 mM, p—AdEe] 27]%% 10 mg/L)

oA HEE FYsto] A7t wE & 3
QlskicH(Fig. 4). 2+ ] ¥
1 g/L2 #4383t Hasko| Bl
BDDA, DMDA120 ¥ DMDA1459] Z&F310=
717} 6.16 mg/L. 5.32 mg/L @ 3.82 mg/L&
ebstth, B3 S2HA] mE7F 20+ oWl B3
2o mosls AL shold) 2> 9lgl)
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Fig. 4. Adsorption characteristics of p-xylene (a: montmorillo-
nite, b: BDDA, c: DMDA120, d: DMDA145).
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Fig. 5. Pseudo-second-order plots for p-xylene on organo-clays,
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Table 5, Interpretation of experimental results into second-order kinetic models.

Second-order rate constans
Adsorbate Adsorbent q(;(f;/i;)) k, q,(theor,) R
(g/mg - min) (m g/g)
BDDA 3.841 0.2276 3,801 0.999
p-xylene DMDA120 4.676 0.2319 4.701 0.999
DMDA145 6.178 0.2921 6.200 0.999

753 |——
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Table 6, Summary of p-xylene adsorption onto organo-clays,

Langmuir model constant Freundlich model constant
Adsorbent Q.
(mgﬁg) K R? 1/n K, R®
BDDA 7.70 0.08 0.93 0.54 1.06 0.98
DMDA120 14,70 0.75 0.89 0.89 1.59 0.98
DMDA145 27.00 0.13 0.94 0.62 1.66 0.97
=32719t dazde Zhe f7IRE et p- A FRAIEY S&s val Ao rRE v
g S2EAS Freundlich Zdlo] Hop 2 3} ZFe ARG A5 4= QIqit
BAEE o 4 ool ol $UIHEA B 1) BRdRyoEe] E7kxjolo] K)okl L
AxzAT FF37)5 o] AT HA o Na*% 43} QHi QFol &3} M| @ste] 4
U0 FAEE Ao] ofet Evlo] 7 14 HES AT 4 At
& SRl o3 AeF o FaEE A 2) XRD &4 ¥, BDDA chloridet
© 2 HAHETHTan et al., 2008). Freundlich DMDA bromide?] AHZAA o &30 7}
A1S A83 A, Al e S E gt K, 2% BDDA, DMDA120 ¥ DMDA145+
= H|5kS wl, DMDA145¢] K ko] 1,662 R 20| EQL Hwe o] FIkAfo] 7F
2 7MY =A veiEd, d9dgd Q, (Fd Ao 47} 0,77 nm, 1.43 nm % 1,89 nm
AW E FAY 4 Yt Langmuird & 48 F7kskn. oleldt 1S WAL 4

sto] Al 7He] §71HEE H|wstel& uf BDDA
o} DMDA120e 7.70 mg/gi 14.70 mg/go]
), Freundlich4l& 4-83}3S wjel 74|
& DMDAI145% 27,00 mg/go & 7H3 =74 U
Elttt, o]ggt F7|HEES p—ALalo] gt
Adgge 71 23 AAE A=A ¢
< 2ERERUO|ES p—Apddle] ik o &
25F36(2.02 mg/g) Hl8l =2 72 dEgl
tH(Cakanyildirim and Cabbar, 2008), uw}&k
A SArolo ARl E AHEAA R Q8 p—=¢

Qallof that AE AT FAEol AE Ao
wheker},
4 4=

42} OPEH([(CH ) NR]*)¢1 BDDA chloride
9} DMDA bromide AlWEAAAE HExRd=ZL)
o0} SRk 2 WA A2F Al

2} FEFol2o] UEF o]2(Na')< 2|
o2 UERY =T

3) DMDA1459] &2hg5fo] 2 2o H
o} DMDA bromide7} p—x}ddlol 3k
sleh2 %13}k o] Actkal HekE

4) BDDA, DMDA120 ¥ DMDA145Z Fre—
undlich®} Langmuir®2 @2 283 A1},
7}7ke] K &= 1.06, 1.59 & 1.660]91.om,
Qe 22 7.70 mg/g, 14.70 mg/g %
27.00 mg/g= LEFRTH

ALl 2
B oA 20129% GAIA ZRAE(EF
) RS ]3}-?3@“*7‘17]€7HH**}%‘(G112—

17003-0043-0)"¢] d3to =z SFPE|gjom 9
71AE Ao =& & A Yol = Dr.
oA A=Yt
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