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ABSTRACT. Acid red 1 and acid blue 92, anionic dyes, were removed from synthetic wastewater by the surfactant-
modified clay minerals. Two different clays, such as Korean clay(M78) and Japanese clay(KJ) were treated with three
different sulfactants, CTMA, DSDMA and TMSA. The surfactant-modified clay minerals such as M-1(CTMA),
M-3(TMSA), KJ-1(CTMA) and KJ-3(TMSA), showed high removal efficiencies with dyes, while M-2(DSDMA) and
KJ-2(DSDMA) could adsorb both dyes with relatively low efficiencies. Furthermore, almost 100% absorption of both
dyes onto M-1(CTMA) and KJ-3(TMSA) revealed the possibility that these materials can be used for the removal of haz-

ardous organic dyes from wastewater.
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Fig. 1. Structures of acid red 1 and acid blue 92.
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Fig. 2. Structures of cationic sulfactants.

2006, Vol. 50, No. 4

2 Nifiter7} 28] Cu Kow EAM 2.2 s}gieh XA
M= 30 kvel 16 mAS] 71| A F2AI ok

n-Alkylammonium $0f 9|8t SHS|LUT SN’

n-alkylammonium chloride =8} (the number of the
carbon=4, 6, 8, 10, 12, 14, 16, 18) 6 ml -2} A
= HEAZ 200 mgE DI 65°Co|A] 48 A 75t
WhE A7l F fAE ZolE F 48 A7HE]E A vk
= AT W] B F Ao A tRwa &
7 ollE A7) flste] el olvhbEE AgCl
Qo] A71A) k& A7} 108] o] 4 AH 5}t A
H F AxE 65°Ce 0.01 torre] 4 3ol A 2F
7“15—5'}9{1“3]-. 4 R FAHE FE49] basal spacing
XAl 34 #AM7 =2 FA sk

rlo

HEXMH HEUY

AF714 AE, 100 mgS 50 ml A& Fel] WL 500,
1000, 1500, 2000 ppm 5%2] acid blue®} acid redE
7zt 4 mlE H7kste] 162 7F F<F Zu]eAM AE
a7 E5o] HRSAIZ F 10,000 rpmel| A 20527+ ¢
A AR ede A FEE A3l UV
B337] 8 AH&-sked acid blue 92+= o F5 spApel
571 nmell A acid red 12 532 nmell A 24249 4=
5 A3 AR AAEE A

dI Y EE

Fig. 33> 42 GRF-AHAE FEA ] A &
R F2| ekAgo) dsl basal spacingS =AI3F 1
oltt. 1ol & 4= QU= Hie) Zro], YEAF HESQ]
KJe] 735 'k 480l A= 13.5 AF2e] gk 71
o 47 EF o]fo] dUFC R o9l e

2 AES 271 Il REE T gl on ekhdr) =
7Vt upel 3 Al ghol Fvkslw ghA4 100]4

A= 17.5 AF-ZE] F& /A ER o fFRF ¢
2o| o]FFe| ez HES] F3 Tt HH 3
Foislehs AL o Qv o] F AomNE HE
o] H AL TE 0.36 eq/(Si,Al)00:2-2 AA T
ojc}. g FAF A EQl M783] A $oll= ElA
4-8914%E 135 AR 7S 7ix == o4
o] o] THAZ0 7 o9l R HES =7
Zholl EE31a1 9l o, sk A7} S7)gtel we)

o ???
N

L of



324
Charge density (eq / (Si,Al),0,))
0.63 0.48 039 033 0.28 0.25 0.22
18 T T T T T T T
4 O‘
17 / 8 Q\A
1 / / —0—KJ
16 - / / —O— M78
. | /
pt 15+ /
1 A
144 /
| O/OfO
AN
13{ A
T T T T T T T
4 6 8 10 12 14 16
Number of carbon

Fig. 3. Variation of basal spacings and charge densities of
RNHj;-aluminosilicates with the number of carbon atoms in
RNH;".
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Fig. 4. XRD patterns of M78, M78-1(CTMA), M78-2
(DSDMA) and M78-3(TMSA).
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Fig. 5. XRD patterns of KJ, KJ-1(CTMA), KJ-2(DSDMA)
and KJ-3(TMSA).
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Table 1. Removal efficiencies of acid red 1 onto various clays

HETH ¥ %52
500 ppm 1000 ppm 1500 ppm 2000 ppm

M 0% 0% 0% 0%
M-1 99.9 % 100 % 100 % 100 %
M-2 84.6 % 723 % 40.4 % 25%
M-3 99.9 % 99.7 % 98.3 % 96.9 %

KJ 0% 0% 0% 0%
KJ-1 100 % 99.5 % 96.1 % 90.4 %
KJ-2 84 % 50 % 243 % 16.5%
KJ-3 99.9 % 99.9 % 99.9 % 95.7%

Table 2. Removal efficiencies of acid blue 92 onto various
clays

dR ¥E
AT 55 1000 ppm 1500 ppm 2000 ppm

ppm pp pp pp

M 0% 0% 0% 0%
M-l 999%  999%  998%  100%
M2 999% 97.5%  863%  81.6%
M3 998%  999%  992%  98.9%

KJ 0% 0% 0% 0%
KJ-1 100%  100%  994%  985%
K2  735% 516%  43.1% 26 %
KJ3  999%  100%  999%  99.8%
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Fig. 6. (a) UV spectra of the resiclual concentration after
treatment of the acid red 1 (1000 ppm) using M or M-3, (b)
UV spectra of acid blue 92 (1000 ppm) in the presence of KJ
or KJ-3.
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Fig. 7. (a) UV spectra of the resiclual concentration after
treatment of the acid blue 92 (1000 ppm) using M or M-3,
(b) UV spectra of acid blue 92 (1000 ppm) in the presence
of KJ or KJ-3.
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