CHAPTER 3
EXPERIMENT

3.1 Simulation Section

3.1.1 Program

.,

All com ‘ rmn MatLab program (Maths
Works Inc.). The programs™haved adapted to operate on number of the personal
computer (PC). The p amaditlets ‘ r thi \ are shown in Appendix A.

3.1.2.1 TheSimulated Spectraic ure omponent

ure component were generated by
peak generating program using ne ion. The Gaussian peaks have various
widths and intensifie§.“All spectra are in the range £ 40100 cm”. The simulated
spectral data were stofted in ASC 7 *"_‘-« into matrix form called

original data matrix. .m I

ﬂlﬂﬁﬂ%&]ﬁwﬁ WEIN
AWIA gﬁ%ﬂjﬂ*ﬁ% garierated a didtiptication of

orlgmal iglata matrix and concentration matrix. The concentration matrix contains the
volume fraction of all components in the mixture. The mixture matrix was separated
into two parts, the calibration set and validation set. The calibration set contains the
data of calibration samples of the mixtures at various proportions included the data of
pure component that consisting in all mixtures. The calibration set must be developed

and tested until the accuracy was satisfied. The validation set contains the data of

testing sample.
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3.1.3 Factor Analysis

Factor analysis process was initiated by loading the mixture data to
factor analysis program. First, the number of component in mixture was rechecked
by PCA. PCA is the first process of factor analysis and it is employed as the tool for

preliminary qualitative analysis. P p.\lates the total numbers of components,

which are in the mixture by
EFA. In PCA, the numbe

component in the mixture. g omponent was known, it is easier to

r of mixture samples than that in

greater than the number of

prepare the enough num

The résult ffons factoe an g 2 * e matrix of concentration.
The number of col : atrix equals to the number of the mixture, only
| ‘ i ‘reproduced spectra from factor
analysis program showed, it ,f—  Yolume f action of pure component in

result matrix.

The st S : ponents were generated.

The spectra of mixture con31sts of three, four and ﬁve components were constructed

from the multj 41;) gmﬁmyt aﬁi‘!T ntratlon matrix. The
result from m. ﬂ ti or analysis program. The ability
YLl N ) (bl

3 1.5 Effect of Random Error or Noise in Simulated Spectra

The simulated spectra of mixture consists of three components were
generated. Relative three levels of random noise were added to the testing spectra.
The data of testing spectra with noise added were loaded to factor analysis program.
The ability of factor analysis when handling the data with added noise was

investigated.
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3.1.6 Effect of Peak Overlap in Simulated Spectra

The simulated spectra of mixture, which consists of three components
were generated to demonstrate the effect of overlapping peak in simulated spectra,
the three spectra have similar peak widths and peak positions. The spectra of the
mixture of three components wer genarated. The spectra data was loaded to factor

difference in the re 2 perfectly linear and nonlinear was investigated.

‘ oportion 'of that component, at which
presents the much more; enc -- .,.;'.‘ r -As ‘ presented. The mixture data was
loaded to factor analysis T3m e PL fi m factor analysis program was

investigated.

3.1.8 Tt -} ality in Factor Analysis

%ee rules of nurnber of calibration sample in calibration set
were tested ﬁ‘ﬂm& ﬂmg )B-e‘ Tfjl ﬁ of three components.
The three ¢ by using the rule of Three, rule of Five,
and rule of gila 3\?]!1]3;" Wﬁﬁ w Ell.halfa'n gee calibration
sets vae ﬂlp l:l

q
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3.2 Experimental Section
3.2.1 Determination of o-, in-, and p-xylene in Ternary Xylene Mixture

3.2.1.1 Materials and Equipment

npn iquid Cell)

attenuatedtotal seflection accessory (Spectra

e —

R Spectrometer

ners (The specification are shown in

/AT NN
o \
100 \: endorf Model 3130)

3.2.1.2 FT-IR Spéetromet erating Conditions

U

2

AUEANENININT

t c:n a
AR AT AN THD
1 Optic Parameters
Source Setting Globar (MIR)
Detector Setting DTGS

Beam Splitter Setting KBr
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3.2.1.3 Procedure

Twenty samples of ternary xylene were prepared from o-, m-,
and p-xylene at designed proportions. The infrared spectra were measured by ATR
FT-IR spectroscopy in the region of mid-infrared (500-4000 cm™). The samples

were contained in a zinc sele'

Se) crystal liquid cell. Only base line
correction was applied to the asure efore performing factor analysis. In
order to suppress spectra Nois¢ : imental error, averaging spectrum

from three spectra with the same comp it as obtained. The data was loaded to

FA program. The volume ff: d_spectra obtained by factor
analysis were compaf / / \\x\\

1) l « n
:*\ﬂ. "

3.2.2 Dete 1 Real Mixed Xylene

3.2.2.1

.iquid Cell)
( 3 ﬁ ce accessory (Spectra

Y |
pec‘ﬁmeter

4 Pure three xylene isomers (The specification are shown in

ﬂUﬁl’ﬁm‘El“mWMﬂ‘i

n-riexane

oL liriis s ltiRshok

3.2.2.2 FT-IR Spectrometer Operating Conditions

Bruker Vector 33 FT-IR Spectrometer

Experimental Setup

Mode ATR

Resolution 4.0cm !
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Number of Scans 16

Result Spectrum Absorbance

Optic Parameters

Globar (MIR)
DTGS
KBr

yle were prepared by adding o-,
m-, and p-xylene i constructing the calibration set.
The original mixed xyle s separal i ) 2 parts, one was sent to reliable lab

for performing quantita e, the other one was kept as the

sample for factor analysis/éva te h ared spectra of all mixed xylene were
measured by ATR FT-IR spe '-: 50D 'J _mid-infrared region (500-4000 cm™).
The samples were-contaitied in a zinc sel cyystal liquid cell. Only base

line correction {’— ied to the pe };';i fore performing factor
analysis. The data \? P ogxﬁx The volume fraction and
reproduced spectra o ?med by factor analysxs were compared with those obtained
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