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APPENDIX I

SYNTHESIS OF 1-PHENYL-3-METHYL-4-STEAROYLPYRAZOL-5-ONE
(HPMSP)

The preparation of HPMSP is described below.

(OH)A,

H, x\, | H’3

. HPMSP
A
15.7 g of 3-me e (H,PMP) were placed in a
flask equipped with a sti sing funnel and a reflux condenser and dissolved in

slowly added and 30 dde: wise within 2 minutes. The
y addedyirgn .
reaction mixture be¢dine a k paste and the gture was increased to 100°C
during the first few gnute. The mixture we ux@:r 30 minutes. The calcium
complex in the flask wa%edgomposed by p&gring dilute hydrochloric acid (100 mL, 2

0 o e 4 ) e T s wer

collected on a Buchner funnel. Thgy were recrystallized from toluene:ethanol (1:9)

ST N T =
66-67 °C:,'H-NMR (CDCl;) & (ppm): 7.87-7.29 (6H, CsHs), 2.76 (2H; C(0)-CHy), 2.51

(s, 3H, CH; aromatic), 1.78 (2H, C(O)CH,CH~(CH,)14-CHs), 1.29 (28H, -(CHy)14-),
0.91 (t, 3H, CHj).
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APPENDIX IT
'"H-NMR spectrum of 1-phenyl-3-methyl-4-stearoylpyrazol-5-one (HPMSP)
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APPENDIX III

SYNTHESIS OF CALCINED MESOPOROUS SILICA

CTAB and an aqueous solution of 0.1 M NaOH were mixed and stirred at
60°C for 4 hours. Methanol was then added. Four hours later, TEOS was added. The
final molar composition of the synthesis mixtures was 1 TEOS : 140 H;O : 0.18
CTAB : 13 MeOH. The mixture was maintained stirring at 60 °C for 1 hour and at
ambient temperature for 23 hours. | tlica was then filtered, washed copiously with
water and 0.001 M HNO; unii ‘ ,,_~- ied at 110 °C overnight. The
obtained silica was calcined in air a Cﬁs The synthesis procedure of

calcined mesoporous sili

s
5' °C, 10 hours
Calcined mesoporous sﬂlca

Mﬂ ﬂcm “lﬂem‘;mus silica.
9 RANITUUMINYIAY
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APPENDIX IV

CALCULATION OF ORGANIC MATTER CONTENTS
IN MESOPOROUS SILICA

The organic matters in non-doped and HPMSP doped mesoporofls silica could
be calculated from the mole composition of starting materials. Some calculation

examples of organic matter contents in non-doped and HPMSP-doped mesoporous

silica from different silica precursors werd’ ﬂ'?yfbed below.

1V.1. Non-doped mesoporous silica
_—

Table IV.1 The amounts
mesoporous silica ﬁom

precursor equaled to 0.09.

77/ %

- )
sﬂ.lca recursors with the mole ratio of CTAB/Silica

<

e

aterials used for the synthesis of non-doped

f 7 ‘,\' 4 Type ofssilica precursor
Starting materi 30| Calcined ,
‘4 14k () TEQS mMesoporous Silica gel 60
7k ’ﬁ;’ J. silica
TEOS P sam | - i
(moléf 0.0250 = .
i 2,4995 -
Calcined mesoporoq's"gilica (g) f
oM (mole) - 0 0416 -
Jj g i - 2.4995
Silica gel 60 ® =
(mole) 5 - 0.0416
o (2 63.03 104.84 104.84
? (mole) |  3.5019 5.8246 5.8246
A3 (g 013202 1.3648 . 1.3647
(mole) 0.0023 0.0037 0.0037
MeOH (g2) 10.4144 - -
(mole) 0.3250 - -

*H,0 was introduced to the mixture in the form of 0.1 M NaOH.

IV.1.1. When using TEOS as a silica precursor :
TEOS 0.0250 mole provided SiO, 0.0250 mole

0.0250 x 60.0843 g

= 15023 g
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CTAB 0.8202 g provided CTA™ = (0.8202/364.46)x284.56g = 0.6404 g
Organic matters in non-doped mesoporous silica = 0.6404 g
Mass of non-doped mesoporous silica = 1.5023 +0.6404 g = 2.1427¢g
Therefore, the percentage of organic matters in non-doped mesoporous silica

= (0.6404/2.1427)x 100 = 29.89 %

IV.1.2. When using calcined mesoporous silica as a silica precursor :

‘f_;-\\ X 60.0843 g = 24995 ¢
CTAB 1.3648 g provi@" 4.46)x284.56g = 1.0529g

dn SOPOTOUS Sili = 1.0529 ¢
ilica = 3.5524 ¢

Calcined mesoporous silica 0.041\1:,171 provided SiO; 0.0416 mole
4

Organic matters in non-
Mass of non-doped
Therefore, the perc
29.64 %

i L '

Silica gel 60 0.0416 mfolelprovided Sil

i0,
!IJ.J’?. .

| ——

d -
+ TETT
.

= 24995¢g
= 1.0529 g
= 1.0529 g
+ 3.5524 g
Therefore, the per tag;_o? orgariic atters in non-d&:ed mesoporous silica

= (1.0529/3.5524)x 100 = 29.64 %

AUEINENTNEANI
ARIANITUNNINAY -

‘mesoporous silic: +1.0529 g
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1V.2. HPMSP doped mesoporous silica
Table IV.2 The amounts of starting materials used for the synthesis of HPMSP doped

mesoporous silica from different silica precursors with the mole ratio of CTAB/Silica

precursor equaled to 0.09.
Type of silica precursor
Starting materials Calcined
TEOS mesoporous Silica gel 60
silica
TEOS ® P06 - -
(mole) 0,0250, - -
Calcined mesoporous (2) L™ 2.4996 ‘ -
silica (moie) | - i 0.0416 .
ey | & - 2.5015
Sili 160 e i
A o atoley U | - i 0.0416
A /) = 3.2 104.84 104.84
H,O* —
f/(g@e} 1- 235012 5.8247 5.8246
7 10.8203 1.3648 1.3647
CTAB V4 I Ave I
A @mole) |+ 0.0023 0.0037 0.0037
g ) A fi - 108151 - ;
MeOH [ ﬁé), - -
) ﬁﬁlez.g- 03251 : :
(@~ . 06602 1.0993 1.0993
HPMSP - o
(mmole} 1.5005 2.4983 2.4983
*H,0 was introduced. io the mixture in the form of 0.1 M ‘I‘)IaOH.
Yy, )

IV.2.1. When using TEOS as a silica precursor : .
TEOS 0.0250 mol_e_".provided Si0O; 0.0250 mole -

=1 <0.0250x 60:0843 g = 1.5028 g .
CTAB 1.6402 g provided CTA™ = (0.8203/364.46)x284.56g = 0.6405¢
Amount.of HPMSP in.silica = . 1.5005% 10°x 440 ¢ = 0.6602 g
Organic¢ matters in HPMSP déped ‘mesoporous silica

= 0.6405 +0.6602 g = 1.3007 g

Mass of HPMSP doped mesoporous silica
= 1.5028 + 0.6405+0.6602g = 2.8035¢g
Therefore, the percentage of organic matters in HPMSP doped mesoporous silica

= (1.3007/2.8035) x 100 = 46.40 %
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IV.2.2. When using calcined mesoporous silica as a silica precursor :
Calcined mesoporous silica 0.0416 mole provided SiO; 0.0416 mole

= 0.0416x 60.0843 g i = 2.499% g
CTAB 1.3648 g provided CTA® = (1.3648/364.46)x 284.56g = 1.0529¢
Amount of HPMSP in silica = 24983x10°x440¢g = 1.0993 g
Organic matters in HPMSP doped mesoporous silica
= 1.0529 +1.0993 g =21522¢
Mass of HPMSP doped mesopo ilica '
N (vf& +1.0529+1.0993g = 4.6518¢
Therefore, the percen: : md@MSP doped mesoporous silica

TEE—
%18) x 100 = 46.26 %

IV.2.3. When using sili a/sili I
Silica gel 60 0.0416 mole pro d&%
e 50.0843 g =25015g
CTAB 1.3647 g pr _— 6)x284.56g = 1.0529 g
Amount of HPMSP i = Sx 440 g = 1.0993 g
Organic matters in HP »
_,,_,:;;, +1.0993 g =2152¢g

Mass of HPMS ,B_med mesoporous si

+1.0993g = 4.6537¢
ers 1In HPI\@P doped mesoporous silica
= @1522/4.6537)x 100 — 46.25%

ﬂ‘iJEJ’WIEJ‘ﬂiWEﬂﬂi
awwa\m‘mum'mma&l

Therefore, the per&tage 0 oi'g
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APPENDIX V

CALCULATION OF ELEMENTAL MASS

The percentage of elemental mass in each mesoporous silica could be
determined from the mole composition of starting materials. Some examples of

calculation were described below.

Table V The amounts of starting materials used for the synthesis of silica.

Non-doped i}(}t _ HPMSP doped silica
Starting materials (CTAB/TEOS = 6,}/& (CTAB/TEOS = 0.18)
;@[ -I" (mmol) | (g (mmol)

TEOS /{w:f/( \25.004 .. 52106 25.011
F -
H,O* ;AW | < 35011 N 63.02 3501.2

CTAB 4 ﬁ , [ [4,5008 1.6402 4.5010
MeOH 4 %f A5 10.4151 325.10

A5

[

’ Nl \
HPMSP oAl N 06601 1.5003
F 77 i § A
*H,0 was introduced to the mixture in the form of 0.1 M NaOH.
A Al
V.1. Non-doped mesqporous silica - it £

TEOS 25.004 n iole provided SiO; 25.004 mmoie ;'_,'j

s -

J = 25004x10°x60.0843g  =1.5023g
CTAB 1.6404 g provided CTA" = (1.6404/364.46) x 284.56 g = 1.2808 g
Mass of non‘dopgd:mesaporous silica <=7 11¢5023, +1.2808 g =2.7831¢g
Then, %C = NcXWeXfers) v g
Mass of silica
N\ (N X Wi X fictab)

0, = : ;

b Mass of silica xhed

wN = DnXWnXtcms)y g

Mass of silica

Where Nc = number of carbon atoms in silica

Ny = number of hydrogen atoms in silica

Nx = number of nitrogen atoms in silica

nctas = number of moles of CTAB
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Wc = Atomic weight of carbon (12.0110)

Wy = Atomic weight of hydrogen (1.0079)

Wn = Atomic weight of nitrogen (14.0067)
(19 x 12.0110 x 4.5008 x 10~)

0, =

Thus, % C 5 051 X 100
= 3691 %

(42 x 1.0079 x 4.5008 x 107)

0, =

AL 2.7831 Al

= 1.5028 ¢
= 1.2808 ¢
= 0.6601 g

s (Nc x Wex nHPMSP)

X 100

X 100

%?li' _ (Ny> anCTAB)'*'(waanHPMSP)
Massofs111ca

Wheee ﬂ“’dﬂﬂ J) %W@‘Wﬁ“’“fﬂ ?
%ﬂ’&lﬁﬁ dilo DU 2180 A% 5, 10

X 100

3.4437
= 4448 %
3 3
%H = (42x 1.0079 x 4.5004 x 10™) + (44 x 1.0079 x 1.5003 x10 )X 100
3.4437
= 7.46 %
%N = (1 x 14.0067 x 4.5004 x 10 )3+4(23;; 14.0067 x 1.5003 x10° )X 156

= 3.05%
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