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ABSTRACT

The expansion of textile industry causes of water pollution. Waste-water treatment in
textile industry use titanium dioxide (TiO,) as a photocatalyst because TiO, can decompose organic
compounds. In this study, nanosheets were prepared from low-cost Thai ilmenite mineral
(TiO,~60.8 wt%) via simple hydrothermal method with a teflon-lined stainless steel autoclave
(Thai made) for decolorization of dye waste water from textile dying.

Nanosheets were synthesized by hydrothermal method using Thai ilmenite mineral at
105°C for 24 hours. The composition, shape, size, crystalline structures and specific surface area of
the prepared samples were characterized by X-ray fluorescence (XRF), scanning electron microscopy
(SEM), transmission electron microscopy (TEM), X-ray diffraction (XRD), and Brunauer-Emmett-
Teller (BET) specific surface area. The prepared nanosheets were decolorization of dye waste water
from textile dying under visible light.

The amount of TiO, in the prepared sample increased from 60.8 wt% to 65.7 wt%.
Nanosheets presented titanate structure (H,Ti,0,) with diameter range of 2-5 um. The BET specific
surface area of the prepared titanate nanosheets was about 72 m’/ g. The decolorization of direct blue
dye (}\max~608 nm) was monitored. The results from the test under visible light showed that the
prepared nanosheets decolorized the waste-water to 98.68 % within 120 min which was higher than

those of commercial TiO, nanoparticles (P-25).

Keywords: nanosheets, hydrothermal, ilmenite
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Samples SeET [1111«’5}El Pore volume Average pore

(cml.n"g]h sizZe [nmjh
P25 60.0 0.06 3.8
Nanotubes 355.7 .54 17.3
lh 2354 0.73 124
Th [08.2 0.44 16.2
24h 20.2 0.42 18.5

® The BET specific surface area was determined by multipoint BET method
suing the adsorption data in the relative pressure (F/FPp) range of (.03=0.3.

® Pore volume and average pore size were determined by nitrogen adsorption
volume at the relative pressure of 0.994,

v Y '
MNN 2.15 MNAT NN UNHIVDIATAIDE1 (BET Surface Area) [17]
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X-ray Fluorescence (XRF), X-ray Diffraction (XRD), Scanning Electron Microscopy (SEM),

Transmission Electron Microscopy (TEM) and The Brunauer—-Emmett-Teller Analysis (BET)
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H H As-synthesized sampie

Intensity (a.u.)

limenite mineral

10 20 a0 40 50 60 70 80
CuK_ 2o (degree)

. 1 A @ ' @ L4
NN 2.16 71N XRD pattern U®3LLS [lmenite Gudutazalet g ATz H = Hydrogen

Titanate 1481 R = Rutile TiO, [18]
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4 v

MW 2.17 7 SEM voudulendunsizvinmiasvens 10,000 11 [18]
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sa

MW 2.18 AW TEM voudu lenmunssuiumsduas1zunmaavens 100,000 1 [18]
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J

Intensity /a.u.

Cu

5 10

MNA 2.19 @1nasy EDS 1036208 9N T UAI1ZH [19]

MNA 2.20 M FE-SEM @108 19d4A312% [19]
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3 @ J 1 J Aa a
a2 lue wundisigeniwseyniauilu Tio, luFanaiyd (P25, JRC-01 way

JRC-03)
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B o
A A 500°C, 2 h
. B
B B B 400°C, 2 h
—‘; B " Adinle. T L
s B .
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g "
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= H H
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Fe R ’ 'y
1 R R R Fe R
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~ A Fe R L
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S R
Sy Al re R R o
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g b )\ L A, RR R Fe h R
A
=~ N F R R °
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i R Fe R R A A 600°C, 2 h
" 1 2 1 2 1 " 1 " 1 2 1 " 1 " ] 2 1 2 1 2 1 2 1 " 1 " 1 "
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a v A o ¢ ' . ) o
MNN 2.22 71N XRD pattern VoL lou TuNd9ns121910u5 lmenite tazidu low Tuwnuily
1981 2 3 1199 (2) 100 - 500 °C uag (b) 600 - 1000 °C; : Anatase TiO,, B: TiO, (B), H: Hydrogen

Titanate, and R: Rutile TiO, [20]
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MW 2.23 NN SEM 104 (a) 14 Tlmenite t1ag (b) 1dulovn Tundaunsizs [20]

2NN 2.24 70 TEM vouduleun Tundaunsiginmasvens 150,000 1911 [20]
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Doaa El-Mekkawi ttazami [22] lumsanyinsmidaddouFaniaisd (Direct Fast
Blue B2RL) @70 Rutile TiO, Iagriumsgadu UV uaz msiisalasldnmsisaljnsen
Fauers 1WFeuifiousudl Degussa P-25 Tio, Tasfnumniimosuadonsgasy nszIums
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aan

v 9
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e

[ U

799135219 M3aAAIVBI B2RL HA1AAL pH 12 > A1 pH 5.7 (P una19) > pH 2 Tuaauzii D 1ived)
A1 pH 5.7 > pH 12 > pH 2 9IN90310139A%U B2RL V04 rutile TiO, tiag Degussa P-25 TiO, W1/

. = Aa A ° A
Degussa P-25 TiO, Nﬂigﬁﬂ‘ﬁﬂTWﬂﬁVHﬂuﬂﬂ
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70

(]
50 Rutile
40
30

20

percentage of adsorption %
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time (min)

'
a

Ml 2.26 1 duTRwasImMsgaguves B2RL Tu Tio, ; Anududuis uduyes B2RL 941 mg/L

Y 1 Q' =)
WMminved Tio, 1 g; A1 pH = 5.7 immmsiEuduvesmsudymadon 100 ml [22]
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2.5.2 NADIYANTIANIDIANATOUUUUADINTIA (Scanning Electron Microscopy) [37]
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Jui 31 ganau 2557

Rooml | Room2 | Room3 | Roomd | Room5 | Room6 | Room7
09.00-09.25 | MM 253 MM 167 OM 209 OM 138 QE 244 PL 127 WE 146
09.25-09.50 | MM 361 MM 206 OM 221 OM 155 QE 245 PL 140 WE 233
09.50-10.15 [ MM 358 MM 347 OM 252 OM 172 QE 271 PL 186 WE 235
10.15-10.40 | MM 331 MM 357 6OM 328 OM 224 QE 282 PL 201 WE 250
10.40-11.05 | MM 276 MM 367 OM 339 OM 263 PL 323 WE 251
11.05-11.20 WnSuUsevueImIsINg
11.20.12.00 MIUTTLENAY
12.00-13.00 finsulsemuamsnansiu
13.00-13.25 | MM 274 MM 176 OM 187 OM 312 QE 283 OR 147 WE 368
13.25-13.50 | MM 165 MM 188 OM 255 OM 321 QE 306 OR 158 WE 272
13.50-14.15 | MM 303 MM 202 OM 256 OM 322 QE 320 OR 212 WE 359
14.15-14.40 | MM 198 MM 210 OM:284 OM 372 QE 324 OR 290 WE 365
14.40-14.55 AnSUYsEMUDIMITIN
14.55-15.20 [ MM 194 MM 273 OM 378 QE 329 OR 298 WE 370
15.20-15.45 | MM 195 MM 375 LG 260 QE 349 OR 299 WE 371
15.45-16.10 | MM 151 MM 294 WE 184
16.10-16.35 | MM 170 MM 304
16.35-17.00 [ MM 345
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Preparation of Nanosheets from Thai limenite Mineral for Decolorization of

Dye Waste Water from Textile Dying Under Visible Light
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Abstract

The expansion of the textile industry, cause water pollution. Waste-water treatment in textile industry by
using titanium dioxide (TiO,), which is a catalyst activated by light (Photocatalyst) TiO, has been one of
very popular solutions for such a problem because TiO, decompose organic compounds. In this study,
nanosheets was prepared from low-cost Thai ilmenite (TiO,~60.8 wt%) for decolorization of dye waste
water from textile dying with a Teflon-lined stainless steel autoclave (Thai made) via simple hydrothermal
method using at 105 °C over a period of 24 hours. The amount of TiO, in the prepared sample increased
from 60.8 wit% to 65.7 wt%. Nanosheets presented titanate structure (H,Ti;O;) with diameter range of 2-5

um. The BET specific surface area of the prepared titanate nanosheets was about 72 mz/g. The
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decolorization of direct blue dye (7\,,,3;608 nm)} was monitored. The resulls from the test under visible

light showed that the prepared nanosheets decolorized the waste-water to 98.68% within 120 min which

was higher than those of commercial TiO, nanoparticles (P-25).

Keywords: nanosheets hydrothermal ilmenite
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