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APPENDIX B

Formula for Statistical Analysis

(Design Expert Version 7.1.6, User's (iuitlv)Vz

S levogr the
% ti'l@:ign
N g
SN0 ll@l.'c cerror MS
ode] ™ a particular

or. 1 model has a

Lack of fit compares the residual error mgan s§uarg
and represents the variation of data aguhe
design point. It i1s used to estimat@ygXpgtimenta

ongeand should not be

significant lack of fit it is not good prediMur g heg™
used. % T A,
3y
. o Qc?
\ tl -Nu x%nn in the response which

repeatpd. | Hyed

Pure error or experimental
appears when an expern
exactly the same result:
series of experiments glt ca
The more replicated€poMg:
Pure error is used iggteSwhe

Corrected to 1S Jc tofal

sum of the guUNegS diy el

overall u\':' LN

ares (SS) 1s the sum of the squared distances from the mean due to

5 1 rjl myhum variation expected in a
ed b Wphicating points in the design.

n@t the estimate of the pure error,
G for possible significance.

-

6.1 Model SS is the sum of squares for terms in the model.

6.2 Residual SS 1s the sum of squares for all the terms not included in
the model.

Residual SS = Corrected total SS — Model SS
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0.3 Lack of fit SS is the residual SS after removing the pure error SS.

Lack of fit SS = Corrected total SS — Pure error SS — Model SS

0.4 Pure error SS is the pure error SS for replicated points. \z

6.5 Corrected total is the sum of squared deviations%c!l point
from the mean. ‘

7. Degree of freedom (d.f) is the number of mdependent 1sons available
to estimate a parameter.

7.1 Model d.f is the model which com 11se£he ur of Qodel
terms including the intercept minus on | _\(}
VY'

Model d.f= k +

Where, K= De& eed 10 st Ecoefﬁmems

7.2 Residual d.f is the estl?l N oj riar e al(ﬂfd the model.

Residuad Co'rect otal Model d.f
I

& LS

7.3 Lack of \f 1s lhe nount ¥ information available from the
replicatgll pHwats. &

A §

@ack f = 1dua1 d.f— Pure error d. f
% 'o" 4

Pure error d.f 1s\'he amount of information available from
plicated points.

Q Pure error =n; — 1

Where, n; = Total number of center points

7.5 Corrected total d.f is the total degrees of freedom for the
experiment, minus one for the mean.
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Corrected total d.f=n; +np —1

Where, n; = Total number of center points
n, = Total number of axial and fractional W
8. Mean square (MS) is the sum of squares divided by the numbef*egrees of

freedom and it is used to estimate the variance. Yv

8.1 Model MS is the estimate of model variance.

Model MS = Model SS /@ z '
NY.

8.2 Residual MS is the estimate of pro 1anc i _i'}

Residual MS = Resi S “‘;’Q §

7]
&
8.4 Pure error MS 1 stirpate ure &NOT variance.
[ Q
P%’or MPs 'g‘e%) SS/ Pure error d.f
e
' use@é compare variances by examining
their ratio. lftl% eqhat t .;ﬁe G) lue would equal 1. The F value in
the ANOVA jele # therats mo(lel mean square (MS) to the appropriate
error mean io, the larger the F value and the more

Ak e#
likely thawt riance Uonifibu by the model is significantly larger than
o )

random

N

0%_1 F-value of model compares model variance with residual variance.

F-value of model = Model MS / Residual MS

9. F-value is a probaQilitywdiste

9.2 F-value of lack of fit compares lack of fit variance with pure error
variance.

F-value of lack of fit = Lack of fit MS/ Pure error MS
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10. Prob>F is the probability value that is associated with the F Value for this
term. It 1s the probability of getting an F Value of this size if the term did not
have an effect on the response. In general, a term that has a probability value
less than 0.05 would be considered a significant effect. A probability value

greater than 0.10 1s generally regarded as not significant. Yv
. e e . § . y I 4 . L v
I'1. Coefficient of determination (R”) is an estimate of the overall va \m the
data around the mean accounted for by the model. A value of % resents
the 1deal case at which 100 % of the variation in the observation v¥ue can be

explained by the chosen model.

R” = 1- [ Residual SS / (Model SS + Residus
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APPENDIX C

IR Absorption Peaks for Several Functional Groups 3%

Absomeaks
i Wa
l

Functional groups Frequency

velength
m

C-H Alkane Stretch 3 35-3¥1

-CH3 Bend .27
-CH2 Bend .83

Alkene Stretch :23-3.33

Out of plan¢ 10.0-15.3

Aromatic Stretcl(o 3.17-3.28

Out o 11.1-14.5

Cc=C Alkene \ 5.95-6.25
Aromatic Y. L} 6.25 and 6.78

C=0 Aldehyde c’) \’ 5.75-5.81

5.80-5.87

Ketone & Q

N

Carboxylic gNy, ) o 5 " 1725-1700 5.80-5.88

EstQ' l \0 1750-1730 5.71-5.78
P N

' f 4 v 1670-1640 6.00-6.10
C-0 AlAEther, &’ 1300-1000 7.69-10.0
BES \arboxylic
%acid
O-H Alcohol Free 3650-3600 2.74-2.78
H-bonded 3500-3200 2.86-3.13

Carboxylic acid 3400-2400 2.94-4.17
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APPENDIX D

McFarland Standard !%\

BaCl, H,SOq4 ptical Density
0.1 9.9 0.18-0.19
0.2 9.8 '\dgo-%_sz
0.3 9.7 bA&'}o.so
0.4 9.6 Vb".zé-o-o.él
0.5 9.5 0.70-0.72
0.6 9.4 c_) 0.88-0.90
0.7 9.3 ‘é 1.00-1.10
0.8 9.% 1.20-1.25
0.9 c@ 1.20-1.25
1.0 /Q) O\Q 1.30-1.35
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APPENDIX E

Normalized Product Function in Calculation of mj

%3

Wavelength (A nm)
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