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Abstract: Periodic mesoporous organosilicas (PMO) were synthesized using bis (triethoxy silyl) ethane
(BTEE) as the precursor and dodecyl! trimethyl ammonium bromide (DTMA), cetyl trimethyl ammonium
bromide (CTMA), and octadecyl trimethyl ammonium bromide (ODTMA) as the templating agents. The
surface area and pore volume of PMO decrease with the increasing of chain length of templating agents.
However, the chain length of templating agents almost has no effect on the pore diameter of PMO. From
the XRD and the DSC experiments, we found that the chain length of surfactants using as the templating
agents has an effect on the melting transition of polyethylene. But it has no effect on the melting transition
of poly (ethylene oxide). The results of TGA prove that the thermal decomposition temperature of polymer
which was penetrated into PMO was increased.
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Figure 1. X—ray diffraction patterns of PMO synthesized with
(a) DTMA; (b) CTMA; (¢) ODTMA.

Table 1. Properties of PMO Particle Synthesized with (a) DTMA,
(b) CTMA and (c) ODTMA

o a" d r SEET 4

Sufactant ) ) am) am) ) (mig)

DTMA/PMO 4.13 4.76 2.09 2.66 851  0.892
CTMA/PMO 4.65 5.37 2.10 3.27 826 0.870
ODTMA/PMO 519 9.99 2.08 391 752 0.784

dhoo- (100) spacing, a,: cell parameter, d- pore diameter, ¢ wall thickness, Sset:
BET surface area, 1. pore volume. “Calculated using the equation a,=
2di00/ 43 . "Pore size distribution by desorption branch(BJH). “Calculated
by a,—d.
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Figure 2. SEM images of PMO particle synthesized with CTMA: (a) 6000; (b) 15000 magnification.
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Figure 3. TEM images of PMO synthesized with (a) DTMA; (b) CTMA; (¢)CCODTMA.

¢} 394 18]al pore volumes YA 1E0] S 75 A4S
ok 4= glrk ik o ® PMO2] $Mdell gloix AAE 3= PMO
9 7| S = gl 53], ARSskE AL 7 2
2 PMO2] a7} Z7Fsktar Rashar ik 2 odtela= 2277}
F71E 9 PMOS] a $71HE HolFar §lov PMO2)
718 FAI9F TAE AsHe HolFal Qi)

TE]1 FAE PMOS SEMOe® sl 71 A7E Figure 29
YERNGITE 18l Bz 39} o] FAJR dxke] el 27o]
0.1-1 um 783 Zo)= 1-5 um oo weirde] xS o
I Sk

123l TEMO & 328 A3E Figure 3o HERAICE 7ol
Hi= A o] 7107 A3t el vizzofst EAUS & 1
Ttk vhe- $AE PMOS] 718l aAlE 4ilsisic) o
FAP7F PMOS] ool Al 1A} ARE PMOS] 2 31k
A aEApe] Aedo] Agkdo]7] wizel vlAAdS LERIY] Wizl
PMO2] H|z=3zofol] Afel ame) Aee] 274 54 93 9 861
o] gtk Rk gtk olef] 2 Aelr= A7} i AHE
A olg3ste] FdE PMOS2] 715l I2ARE Aglste], At
Al BAe] diste] Asilet -4 $PdE ODTMA/PMO®]
polyethyleneZ A9)3+ A= XRDE #slo] 1 A= Figure 4
of] ERASITE

TefM Hi= ) o] PEZF ARIE] Hefl= 20 ghe] 20—25°
olX PES] A%/ 935 st 4= glont, wiEaprt Aglgel w
24 PES] 274 B4 927} ARFE & 5 Sk o3 27%4d PE

360min

Intensity

P AT
R o o eon Rebedon SV
5 10 15 20 25 30
20

Figure 4. X—ray diffraction patterns of PE penetrated PMO
synthesized with ODTMA as a function of the heating time at
150 C.
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Figure 5. X—ray diffraction patterns of PEO penetrated PMO
synthesized with ODTMA as a function of the heating time: (a)
0 min; (b) 20 min; (¢c) 60 min at 125 C.
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Figure 6. DSC curves of PE penetrated PMO synthesized with
DTMA as a function of the heating time: (a) O min; (b) 20 min;
(¢) 240 min; (d) 360 min at 150 C.
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Figure 7. DSC curves of PE penetrated PMO synthesized with
(a) ODTMA; (b) DTMA at 150 C for 30 min.
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Figure 8. DSC curves of PEO penetrated PMO synthesized with
DTMA as a function of the heating time: (a) O min; (b) 30 min;
(c) 60min at 125 C.
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Figure 9. DSC curves of PEO penetrated PMO synthesized with
(a) ODTMA; (b) DTMA at 125 C for 30 min.
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Figure 10. TGA curves of PE penetrated PMO synthesized with
ODTMA for (a) 20 min; (b) 240 min; (¢) 360 min at 150 C.
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