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APPENDIX A
FACTOR ANALYSIS PROGRAM

%This program is used for Quantitative Analysis of Mixed Xylene

%by applying Factor Analysis with FT- IR Spectra

%Modified by Pornphen Neamjoy

%% %% %% %% %% %% F
%%%% Load experime

file_in=char('Cal.01','Cali€

2. Mixture_Matrix.mat (
%%%%%%%Construot Cali nS
Input_Data; i
d=[1:

for i=1:size(file_in,1);

ol 21 39 El NINYINT

d=[S temp(;,2)];
- ARIAINTUNRIINYA Y
%%%%’o%Plot All Mixture Spectra %%%%% %% %% %
X = temp(:,1);
Y=8(¢,):
%%%% Check number of Mixture in Mixture Matrix %%%%%%%%%
size (d)

%%%% Number of column is the nimber of mixtures %%%%%%%%



3. TestPCA.mat ( Principle component analysis process)
% PCA Process to find the number of comonent

% and reproduce spectra.

clear;
Mixture_Matrix;
[m,n] = size (D);
Z=d*d,

[L,lamda] = eig (2);

%1. Determination of Activec
% number of nonzero eleme:
% the number of compo

N = diag(lamda);

4. TestEFA.mat ( Evolving
function [e,efl,ebl]=efa(d,ns) _,-"91':'_ ,a
% ns is the number of oV 7
% e is the abstract concetra

clear,

) ﬁJ NYNINYNT

ns=size(d,2); % nam ber of factor ( column ) in matrix d

s UMINYINY
iy, NP

mmn=mln(nw,ns);

ef=ones(ns-1,ns-1).*1e-33;

eb=ef;

% forward analysis

disp(FORWARD ANALYSIS')



n=2;

while n<=ns
=svd(x(:,1:n));
ni=size(l);

ef(1:nl,n-1)=I(1:nl,1);

efl(1:nl,n-1)=2*log10(ef(1:nl,n-1)); =
eflmin=min(min(efl));
efl(efl==0)=ones(size(find(efl= =)
n=n+1;

end

ef=ef";

efl=efl’;

% backward analysis
disp('(BACKWARD ANALYS )
x=x(:,ns:-1:1);
n=2;

while n<=ns
I=svd(x(:,1:n));
ni=size(l);

o UL ) EW]?W Al

ebl(1:nl,n-1 )-2*|<31 0(eb(1:nl,n-1));

R FAR SO U TNEIA Y
ebl(ebl— 0)=ones(size(find(ebl==0)))*eblmin;

n=n+1;

end

eb=eb';

ebl=ebl’;

% evolving factor analysis plots
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% 1) plot the singular values (ef,eb)
xforward=[2:ns];

xbackward=[ns :-1 :2];

hold off;

subplot (211) , plot ( xforward,ef,xbackward,eb)

plot(xforward,ef,xbackward,eb)
title('evolving factor analysis')
% 2) plot the log of eigenvalu
maxvalue=round(max(m
minvalue=round(min(min

[maxvalue,minvalue];

plot(xforward.eﬂ.xbac o
title(‘evolving (log eig) faGlor analysis')
% 3) the arranged conc. Bﬁtes for the num. of facto

%% Num. of factors to be cahsidered ? result from®GA %%%%

= ARNNINTAUUNI TN

else,

e(i.j)=eb(iij);

end

if e(i,j)==0.0, e(i,j)=1.0e-30; end
end

end
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plot(xforward, e)

title(‘arranged efa (svd) profiles')

nf=0; %(‘other num. of components to be considered:? *);
end

e(i,j)=ef(i.j);

e(2:ns,:)=e(1:ns-1,:)

5. SLR.mat (Simple line

% lteration process to fing
% from the rough concen
clear;
Mixture_Matrix;
Test_EFA;

Ci = ans’,
%Simple Linear Regrssion

nonnegativity = 1;

normalize =1; y_

k=0; i)

Residual = 1;

e USINENINY ’1 ] ‘i
itmax=50; % nur%er of iteration processg’ =

AR T8

while nofin( Residual )> 1.06-8 & k< itmax:
k = k+1;
if k ==
Sr = (d* Ci*(inv(Ci*Ci));
else

Sr = (d* Cr')*(inv(Cr*Cr"));
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end
if nonnegativity ==1;
Sr(Sr < 0) = ones(size(find (Sr< 0))).*1e-33;

for j=1:nf

ji=nf+1+j;
fori=1:ns-1,

ii=ns-i;

if ef(i,j)<=eb(ii,jj),

end

Cr =(inv(Sr*sr))* Sr' *d ;7
if nonnegativity ==
Cr(Cr < 0) = ones(size(find (
end
if normalize ==
Crsum = sum(Cr);

fori=1:n

Cr (i) = Cr ( ;
end il
end

- ﬂuﬁﬁwﬂﬂ§Wﬂwni

%%%% Recheck ﬂproduce spectra.

sl ANNIUURIINA Y
Y1=Sr (, %
Y2=8r(:,2);
Y3=8r(:,3),
subplot (311) , plot ( X,Y1)

subplot (312) , plot ( X,Y2)

subplot (313) , plot ( X,Y3)
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APPENDIX B
SPECIFICATION OF THREE XYLENE ISOMER

o-xylene (Carlo erba reagent)
CsH4(CH;;)2 Cas. No. 96-47-6

.

ﬁ $%
-Boiling p01

. 0. C*(b.r. £1.0°C)
-Density @ 2 _ | g.

-Minimum assay

-Freezing pomt

-Refractive i

106-42-3

-Minimum assay

1.0°
-Boiling point =380 %C b1 | + 1.5 °C )
P v, J

-Melting point

-Density@20 4 °C %S
-Refractive in e)éat 20°C/D 1 4958 + 0.0030
ﬂyf.l’ﬁ 'VIEW]?WH’]T’]‘E
erba reagent

fHethan ol eI
-Minimum assay 99 % (GLC)
-Melting point -474°Ct1.5°C
-Boiling point 139.0°C (b.r.£1.0°C)
-Density@20 °C/ 4 °C 0.864 + 0.003

-Refractive index at 20 °C/D 1.4973 +0.0030



APPENDIX C
PREDICTED ERROR

1. Predicted residual error of sum of square (PRESS)

"l U E‘J ?) 1] W@W‘B’] 7

The predlcted value

qmmmmmmm o



APPENDIX D
GAS CHROMATOGRAPHY TEST

Gas Chromatography Operating Conditions:

Standard References:
p-xylene
m-xylene

o-xylene
Experimental Setup:

Column Abiwax-30'm 53 mm ID./ 1.0 pm df
Flow rate a3
Injector

Detector

|
4

Gas Chromatograpﬁg }est Result:

) 3 U TNEN N

QRGN ol ik 254 6

Remarks:

The chromatogram and detail were illustrated in page 62-63.



Data File Name

Operator

Instrument
Sample Name 2
Run Time Bar Code:
Acquired on :
Report Created on:
Last Recalib on

Multiplier :

62

L B ¥ b &

0 0 0 0 0

0 0 0 0 0 0
. DR R . Y.

: Khanit
: ANALYZER1
Mixed xylene <

11 Jul o1

I PN
|3

ne 2.855

1759019 .D

Sig. 2 in C:\HPCHEM\1\DATA\ IT\VH759019,D
Tet TimeI Area %F : ‘ﬁ EJ qﬂi
2.855 9821491 084" Lk 0" 1T tSTuens
T

1870500 0.044

LG

1

Al

Page Number 1
Vial Number 2
Injection Number
equence Line
DStrument Method: XYLE STA.
jI,,t-,‘r.sis Method : XYLE STA.
Sample Amount 0.8695
Iﬁ D Amount A7.71

P-Xylenegy
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