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APPENDIX A

"H-NMR spectrum of Schiff’s base ligands
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Figure A.1 in CDCl; with 400 MHz
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Figure A2 "H-NMR spectrum of saltn in CDCl; with 400 MHz.
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Figure A.4 '"H-NMR spectrum of haen in CDCl3 with 400 MHz.
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APPENDIX B

CALCULATION OF ORGANIC MATTER CONTENTS
IN MODIFIED MESOPOROUS SILICA

The quantity of organic matters in the synthesized silica could be determined

from the composition of starting materials shown in Table B.

mesoporous silica.

ed silica
Starting materials
d | Salophen doped | Hean doped
5.2088 5.2072
TEOS ®
(mole) 0.0250 0.0250
63.00 63.01
H,0 (®
(mole) 3.4999 3.5004
1.6403 1.6403
CTAB ®
(mole) 0,004 ._«# s 5 0.0045 0.0045
(2) ' 12 14.9847 15.0077
EtOH =
(mole) 3263 0.3253 0.3258
Schiff’s bases | (mole) .09x107 1.17x10° 1.67x107

silica could be calculategas follows.

1. Non-doped mesoporo

cach modified mesoporous

TEOS 0. ozﬁ ole plo}i 'Hd'ﬂ)ﬁ i3 ﬁ)iw B Olp36p0s43¢ = 15021
CTAB 1 6405'|g provided CTA" FRU 6402/364 46)x284. 56 = 1.2806¢g
e ARG LAR AR E ALk S ’W g EI g) = 12806
Mass 0f non-doped mesoporous silica = 1.5021+1.2806g = 2.7827 g

Therefore, the percentage of organic matters in non-doped nfesoporous silica

(1.2806/2.7827)x100 % =

46.02 %
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2. Salen doped mesoporous silica

TEOS 0.025 mole provided Si0; 0.025 mole = 0.025x60.0843 g = 1.5021 g
CTAB 1.6402 g provided CTA" = (1.6402/364.46)x284.56 g = 1.2806 g
Amount of salen in silica = 2.26x10°x268.18 g = 0.6061 g
Organic matters in salen doped mesoporous silica

= 1.2806 + 0.6061 g = 1.8867¢g

Mass of salen doped mesoporous silica

= 1.5021 + 1.2806 +0.6061 g = 3.3888 ¢

’ # s in salen doped mesoporous silica
“ .3888)x100 g 55.68 %

R :

- T—

Therefore, the percentage of

Il

3. Saltn doped mesoporo

TEOS 0.025 mole prov .025x60.0843 g = 1.5021 g
CTAB 1.6404 g provi = 12808 g
Amount of saltn in sil = 0.3076 g
Organic matters in
= 1.5884¢g
Mass of saltn doped
1.2808 +0.3076 g = 3.0905 g
Therefore, the percentage ofbrganic T in saltn doped mesoporous silica
N = — 51.40%
4. Salophen doped
TEOS 0.025 mole provided SiO, 0.025 mole £25x60.0843 g = 15021¢g

CTAB 1.6 p ﬁﬁ(iTHﬂ i‘ﬁOﬁﬁjﬁxﬁ4.56 g = 12807¢g
Amount of M stlic = " g x316.22 0.3700 g
ok BN R b sk itk
Mass of salophen doped mesoporous silica

= 1.5021 + 1.2807 + 0.3700 g 3.1528 g

Therefore, the percentage of organic matters in salophen doped mesoporous silica

= (1.6507/3.1528)x100 g = 5235%

1.6507 g
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5. Haen doped mesoporous silica

TEOS 0.025 mole provided SiO, 0.025 mole = 0.025x60.0843 g = 1.5021 g
CTAB 1.6403 g provided CTA" = (1.6403/364.46)x284.56 g = 1.2807 g
Amount of haen in silica = 1.67x10°x296.20 g = 04945 ¢
Organic matters in haen doped mesoporous silica

= 1.2807 + 0.4946 g = 17753 g

Mass of haen doped mesoporous silica
= 1.5021 +1.2807 +0.4946 g = 3.2774 g
Therefore, the percentage of orge tters in haen doped mesoporous silica

/3.2774)x100 g = 54.17%

AULINENINEINS
ARIANTAUNNIING 1A Y



93
APPENDIX C

CALCULATION OF ELEMENTAL MASS
The percentage of elemental mass of all mesoporous silica was calculated

using the data in Appendix B and described below.

1. Non-doped mesoporous silica

CTAB 1.6402 g provided C = 19x12.01x4.5x107 g = 1927 g
Mass of non-doped mesoporoussili 2783 ¢g
Therefore, the percentage of € in'n esoporous silica

9 :ﬁ'ﬁvz 783)x100% = 36.90 %

CTAB 1.6402 g provi 42x1.00x4.5x10° g =0.1890 g

Therefore, the per in non-doped me ous silica

012.783)x100 % = 6.791 %

CTAB 1.6402 g providedNyi 4.01x4.5x107 g = 0.0630 g

Mass of non- doped mesopgmfo_w 83 ¢g

Therefore, the perce s silica

0/2:983)x100% = 2.264 %

2. Salen doped meso ous silica
CTAB 1.64 x12.01x4.5x10" g =1.027 g
Salen 0.60@%1311% EJ ﬂ 1ﬁgj§ﬁﬁ2‘ilo g =04343 g
Mass of C in salen doped mesop8rous silica «w= 1.027+0.4343 ¢ =1.461 g
A e A 1Y E1 16 €

Therefore the percentage of C in salen doped mesoporous silica

= (1.461/3.389)x100% = 43.12%
CTAB 1.6402 g provided H = 42x1.00x4.5x10> g = 0.1890 g
Salen 0.6061 g provided H = 16x1.00x2.26x107 g = 0.0362 g
Mass of H in salen doped mesoporous silica = (0.1890+0.0362 g = 0.2252 ¢

Mass of salen doped mesoporous silica = 3.389 g



. Saltn doped mesoporous

Therefore, the percentage of H in salen doped mesoporous silica

(0.2252/3.389)x100 %

CTAB 1.6402 g provided N = 1x14.01x4.5x107 g
Salen 0.6061 g provided N = 2x14.01x2.26x10° g
Mass of N in salen doped mesoporous silica = 0.0630+0.0633 g

Mass of salen doped mesoporous silica = 3.389 g

Therefore, the percentage of N in salen doped mesoporous silica

'/ﬁ/o 1263/3.389)x100 %

4 s-smmx4 5%x10% g

CTAB 1.6404 g provi

Saltn 0.3076 g proV \ 2.01x1 09x10% g
Mass of C in saltn do oL 027+0.2225 g
Mass of saltn doped , 3 \

Therefore, the p nﬁs tny u\ oporous silica

091)x100%

CTAB 1.6404 g providel Fiiiae - - = 142x1.00x4.5x107 g

Saltn 0.3076 g prov1ded HZ ,_,,f.w.a v Y/ 118x1.00x1.09x10° g

Mass of H in saltmiioped mesoporous silica“=.4290--0.0196 g
—_— ‘k‘

Mass of saltn do .y:h esc

: entage of H in saltn doped meﬂporous silica

ﬂuaqwﬂw§W%ﬁﬁ%“%
mm S NN

Mass of N in saltn doped mesoporous silica = 0.0630+0.0305 g

Therefore, the pe

Mass of saltn doped mesoporous silica = 3.091 g
Therefore, the percentage of N in saltn doped mesoporous silica

= (0.0935/3.091)x100 %

94

6.645 %

= 0.0630 g
= 0.0633 g
0.1263 g

3.727 %
=1.027 g

=0.2225 g
=1,250 g

40.44 %

0.1890 g
= 0.0196 g
0.2086 g

Il

6.749 %

0.0630 g
0.0305 g
0.0935 g

3.025 %
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4, Salophen doped mesoporous silica
CTAB 1.6403 g provided C
Salophen 0.3700 g provided C

19x12.01x4.5x10%g ~ =1.027 g
20x12.01x1.17x10%g  =0.2810 g
Mass of C in salophen doped mesoporous silica = 1.027+0.2810g =1.308 ¢

Mass of salophen doped mesoporous silica = 3153 g

Therefore, the percentage of C in salophen doped mesoporous silica

= (1.308/3.153)x100% = 41.48%
CTAB 1.6403 g provided H ,’// 1.00x4.5x107 g = 0.1890 g
Salophen 0.3700 g provig 0x1.17x10% g = 0.0187 g
Mass of H in salophen deped e 0.1890+0.0187 g = 0.2077 g
Mass of salophen dg ilica
Therefore, the perc esoporous silica
153)x100 % = 6.587 %
CTAB 1.6403 g provided Nf 5 4~ 1 4141 401 x4.5x10° = 0.0630 g
Salophen 0.3700 g providéd N = 0.0328 g
Mass of N in salophen dope a= 0.0630+0.0328 g = 0.0958 g
T
Mass of salophenﬂope@ Mesopt
h "
Therefore, the p ‘centage of N in salophen ¢ Ipec oporous silica
| = 3.038%

0 %153)“00%

5. Haen doped mesopdrops silica

AN EN NI

Haen 0.4945% provided C & 18x12 01x1.67x107 g =0.3610 g

RIS TN N T

Massof haen doped mesoporous silica

Therefore, the percentage of C in haen doped mesoporous silica

= (1.388/3.277)x100% = 42.36 %
CTAB 1.6403 g provided H = 42x1.00x4.5x107 g = 0.1890 g
Haen 0.4945 g provided H = 20x1.00x1.67x107 g = 0.0334 ¢
Mass of H in haen doped mesoporous silica = 0.1890+0.0334g = 0.2224¢g

Mass of haen doped mesoporous silica = 3.277 g
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Therefore, the percentage of H in haen doped mesoporous silica

= (0.2224/3.277)x100% = 6.787 %
CTAB 1.6403 g provided N = 1x14.01x4.5x107 g = 0.0630 g
Haen 0.4945 g provided N = 2x14.01x1.67x10%g = 0.0468 g
Mass of N in haen doped mesoporous silica = 0.0630+0.0468 ¢ = 0.1098 g

Mass of haen doped mesoporous silica = 3.277 g
Therefore, the percentage of N in haen doped mesoporous silica
0.1098/3.277)x100 % = 3.351%

AULINENINeINg
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