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Removal of benzene from aqueous solution by TMA-Zeolite complex
Chang-Il Lee Dong-Hoon Lee Jyung Choi(Dept. of Agric. Chem. Coll. of Agr, Kyungpook National University)

Abstract : This study was performed to remove the dissolved benzene in water by using TMA-Zeolite complex
which was formed by the adsorption of TMA (Tetramethyl ammonium), a kind of cation surfactant on a natural
zeolite produced in Korea. The dorminant clay minerals of the natural zeolite was identified by X-ray
diffractometry and Infrared spectrophotometry to be mordenite and clinoptilolite. The CEC of the zeolite used was

95.9 cmol/kg.

TMA was adsorbed on natural zeolite very quickly, and the amount of TMA adsorption on zeolite was known to

be equivalent to about 8% of the CEC of natrual zeolite.
The amount of benzene adsorption on TMA-zeolite complex was much more than natural zeolite, indicating that
the dissolved benzene in water could be removed effectively by TMA -zeolite complex.

24 7]0] EolgdM F&F Hr|e A g J2 &
32 R FEEA Fol dFog AxsHo AEHA H
Atk o] WEd HELEWRA BE o 3t JETY
Asre BE EYUA 29 A3 4EEE #E2Y
o)A o]¢ sjA o] AL A FH 2 dIFEHIL Ut
WHOS B3] 93ld kaole o 20003 ol49] 38
E2o| A3 o] F 750 Ao gRAKAAN &
H3 Uk’ ol EF 5 53 ARAWELS vIS vFd
e @¢, 9o & 4oy EAR dBiA e
| o5& MME PAHs(poly aromatic hydrocarbons), ¥E%
# ERILSH(VOCs) 2 AR€t)

VOCs@ volatile organic compounds(¥'4 #713318) 9
mE2a HIde VOCsF A benzene, toluene,
ethylbenzene, xylenes} 722 HEHE RikFEe 48 A3
& Yo FtHI e Aoz yepti U7 dEl,
19949 799+ benzene, toluene, ethylbenzene, xylene% <l
fkAAS B VOCsHHF 71&0] HAHUDL? =&
Br 2 WEREme] mERHY o9 EYeds i
o9 23 44 ¥ A3y 4ol MESHIL e 4
Aol 19959 12¥0= EYRARAYS SHI}L M
F benzene, toluene, ethylbenzene, xylene®] 3 #gol A4
HAU?

VOCs % benzene(CiHg)& F-49] AAZA, ®H K
£ 23 HF#39 wHREo] e LYHEIR g9A
AT HhEE, BT 2 AKRRR2EY AW
2 #REe g

FgaZe f3 QEEAY A o, WA, 42 4 KE
5 FEHRA BoTREN T& ol8s AAH o,
oo Yol LRMEHHZ BAkYE H1khe Bt

43

oz W@Eld fgaFe AW FARYEL AASe
A77} EsA P A

ke FES gkl dEd Hidpuozs
F8AF0 ZA3e VOCsE AAE $7} Ytk ages
REFHME M8 Wy 2 EEve) REd &8
ol &3} o) 2 BB TN s WIANIY &4
A5 VOCsE AAE 4+ A ¥4

ks foA dZoz AAE e WK bW
2l zedlite= CEC7} 7] W&o Figolu HARZFY Fole
3 B4ME AANE 5 580 U Aoz ¢4 &
o gy o g BEYS 2 339 27 g &
A7t & §718FL AAN I 44 gk

g B dfeME BtkRAREC] BL A ol
¢ REFENEAA TMAE FHdAN oF AaHe 3D
zeoliteo] FFA)7)2 TMAE F3%¢ TMA-zeolite & 0]-8-3}
o KgeHirhe B ARILAW benzened RH - BE

st F9¢ A
8 9 Fik

X zeolite

B A7 AISE zedites FFELB(F)AA S¥dtol 4
BEH HZU7ol 500un - 250mn ¥ RE Kk BE s
o AlgstR o 1 E{BES Table 134 23kt

Table 1. Physico-chemical properties of natural zeolite.

pH Exch. cations CEC
{cmolekg) (cmolekg)
K Ca Mg Na
85 99 12.7 19 26.6 95.9

* carbofuran initially added 2,250/20g soil



4 oY -oFE-FH A

% 3 % (adsorbate)

Fol2 A REEMME Tetramethylammonium-
bromide( TMA -bromide) (Aldrich Chemical Company, Inc.
98%) & AMEHon HMWES benzene(Merck 99%) <
A8t T

&l

Zeolted] 9]¥ TMARER S 23317] 98t TOC(Total
Organic Carbon ) ##8( Astro 2001 system 2)8 AM-3l5 <
o PGHET Y TMASEY 93 RESTRE fAiEdeR
A zeoliteo] F3E TMAYS FHH &

TMA-Zeolited] 2|8 K#EHH 9] benzene KEKE S
Purge & Trap (Tekmar 3000 Purge & Trap)e] @@ Gas
chromatography (Hewlett Packard 5890 series I GC)& A}
£33t ¥4

Zeolite FEL A& X-H EIHMTS HA zeclite ¥+
sodium dithionite citrate’ 2.2 A Na'2 HHIAIZ
A BE XA @i (JEOL JDX-8E) oA powderi o2
24590 AEEES Cu-target®t Ni-fiterE A3t
40KV, 20mA, scanning 8'/minZ &t} E§ Infrared
spectrophotometer(IR) ¥#4-& A4 zeolite®} KBr& 1:4002
2 E{3 agate mortarol] ] EERES ¥ KBr-discE A%
8l ZA) Infrared spectrophotometer(Beckman IR 4250) &
A 4000cm-1914] 200cm-17}4] scanning 353 T},

BAKE

Zeclteo] TMA7} 284 BAEFAT £=83ke ATE &
o}s}7] 918 50ml auminum seal viale) 1g9] zediteE ¥,
500mg/l TMA§9 S50miE 3718l 20°C S0pm shakerol A
BRAlF|EA YAAZEE RS el Hhe TMA
¥ 5 & TOC(Total Organic Carbon) 32 £4 351}

2% AQ zedlite CECY 20%, 40%, 60%, 80%, 100%,
120%91 433k 559 TMASHE 1g9] zeoliteo] 50ml
A Arbstd AN AN E FEIY EBE FY
TMASEE TOCE EX3 AT A7 HYFrE=HH
A9 TMAY %€ 4 (Dol 93ty ALt

q= V x (Ci-Ce} )
1000 x M

q : Adsomption amount(mg/g)

M : Weight of Zeolite

V : Volumes of TMA solution

Ci : Inital concentration of TMA(mg/L)

Ce : Equillibrium concentration of TMA(mg/L)
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Fig. 3. TMA adsorption on zeolite with reaction time.
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Fig. 4. TMA adsorption isotherm on zeolite
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Fig. 5. benzene adsorption on TMA-Zeolite with reaction time
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Fig. 6. benzene adsorption isotherm on TMA-zeolite
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