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STUDY OF THIOPHENE ADSORPTION ON SILICALITE THIN FILM USING
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Natthaya janthachot. (2006). Study of thiophene adsorption on silicalite thin film using
wavelength dispersive x-ray fluorescence spectrometer to measure sulfur
concentration.Master thesis, M.Ed. (Physics). Bangkok: Graduate school,
Srinakharinwirot University. Advisor Committee: Manoch Hengwattana,

Assf.Prof.Dr.Thawan Sooknai.

Study of Adsorption of thiophene on silicalite thin film was investigated using
WDXRF. The silicalite thin film was prepared by hydrothermal crystallization on stainless
steel substrates. XRD confirmed that a well defined crystalline phase of MFI structure was
obtained with (001) preferred orientation. Adsorption studies were carried out in batch
process using 0.00010 - 0.00030 g/cm3 and thiophene solution at 273 - 323 K.
Concentration of thiophene adsorbed on silicalite thin film was determined by sulfur content
of the film using WDXRF. It was found that adsorption isotherm of thiophene on silicalite thin
film was in agreement with the Langmuir isotherm. A Langmuir’'s constant of 3 x 10° Cm3/g
was obtained at 298 K . The study on adsorption kinetics showed that rate of adsorption

depended on temperature and concentration.
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AN : Nuffield, E.W. (1966). X-Ray Diffraction Method. p. 33.
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11 Willis J P. (2002). Course on Theory and Practice of XRF Spectrometry. p.1-4.
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#iun: Willis J P. (2002). Course on Theory and Practice of XRF Spectrometry. p.1-7.
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IVt Raymond A. (1996). Physics for Scientists & Engineers with Modern Physics. p 1199.
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11 Willis J P. (2002). Course on Theory and Practice of XRF Spectrometry. p 3-11.
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TiO, 0.6 0.6 0.6 0.5 0.7 0.6 0.6
V.0, 0.6 04 0.6 0.2 0.4 0.5 0.3
Cr,0, 1746 1255 1726 65.0 1132 1545 859
MnO 8.7 6.6 11.1 5.1 5.7 10.1 6.1
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CoO 1.9 1.6 2.5 15 1.6 2.3 1.7
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Zno 0.6 0.4 0.7 0.4 0.4 0.4 0.7
Ga,0, 1.2 1.1 1.1 1.2 1.0 1.0 1.3
MoO, 7.5 6.9 17.8 16.9 7.1 17.3 16.8
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0 0 0 0 0 0

7200 2.3 9.3 10.0 10.4 10.1
14400 6.6 13.1 14.4 11.8 19.8
21600 7.8 16.9 15.3 17.1 20.5
28800 8.5 18.0 17.6 20.7 21.6
36000 10.4 19.6 19.5 21.5 234
43200 10.7 21.9 22.7 21.8 25.2
50400 1.3 22.0 23.0 24.4 25.7
57600 - 21.9 24.2 25.3 26.4
64800 - 224 25.2 25.6% 27.7
72000 - 226 253 - 27.9
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ponuddugnsazanenlefu©)  Arrnsdniediendiiuanadn A (I, /A)
B nuesnisgedu (1)

(glcm’) ( Cps) (C /s.cm’)
0.00010 13038.0 5794.7
0.00015 227194 10097.5
0.00020 25539.2 11350.7
0.00025 26181.8 11636.3
0.00030 26924.9 11966.6

A9 4 ATNARTHIRIAINNNINARBNANaNNTg e Tme funsgadLLauNesuarannis Ty

wasunsgadunsusas e ldlunisdaunsauduiusanannis

pdd e 1 A, /A fq 1l
ansazanglnlety A1 ©) (! 2) AN AN
(g/em’) (Cls.cm’) ) log[C]  log (1, / A)
( cm3/g) (s.cm’/C)
0.00010 10000 5794.7 17.257 x 10°  -4.0000 3.7630
0.00015 6667 10097.5 9.9083x 10° -3.8234 4.0042
0.00020 5000 11350.7 8.6725x 10° -3.36989 4.0550
0.00025 4000 11636.3 8.5616 x 10°  -3.6021 4.0658

0.00030 3333 11966.6 8.3566 x 107 -3.5229 4.0779
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mmm?@mu,[ } dt

(glcm’) dt
0.00010 0.3520 -1.0441 -9.2103
0.00015 0.7574 -0.2779 -8.8049
0.00020 0.7592 -0.2755 -8.5172
0.00025 0.7892 -0.2367 -8.2940
0.00030 1.0727 0.0702 -8.1117

1979 7 Adnslisenansreenisgaduansazaneinleluungusaet 9l duLng

Fannlasinaniog 273 298 uar 323 1adu  ANAINERINIIUNATEN (k) wazAlAIn

N19ANUIN
annguuMnNIes 4. .
L AN ANANNERNIILEY .

a13azans inlaily A1 In[k] -
. o A1 [=]
_ Aty Unsen (k] T

(GLE
273 0.3686 1843 7.5191 0.003663
298 0.7592 2080 7.6401 0.003356
323 0.8550 4275 8.3605 0.003096
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Filament Age = 217 Hours System Vacuum = 8.70e.006 mBar

EHT = 7.00 kW WD = 12 mm Signal A = SE1 Date -4 Jun 2003
= 40X Scan Speed =8 Stage at Z = 23,848 mm Time :15:03:05
Filament Age = 261 Hours System Vacuum = 2 50e.005 mBar
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