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Abstract: Preliminary studies on the synthesis of magnetic nanoparticles including nanoporous carbon materials
have been done via a direct carbonization process from resol, ferric nitrate and triblock copolymer F127. The
results show that the nanoporous magnetite/carbon (Fe;Os/carbon) with a low FesO4 content (1 wt%) possesses
an ordered 2-D hexagonal (p6mm) structure, uniform nanopores (3.6 nm), high surface areas (up to 635 m’/g)
and pore volumes (up to 0.48 cm’/g). Magnetite nanoparticles with a small particle size (10.2 nm) were
confined in the matrix of amorphous carbon frameworks with superparamagnetic property (7.7 emu/g). The
nanoporous magnetite/carbon showed maximum adsorption amount (995 mg/g) of ibuprofen after 24 h at room
temperature. The nanoporous magnetite/carbon was separated from solution easily by using a magnet. The
nanoporous magnetite/carbon material is a good adsorbent for hydrophobic organic drug molecules, i.e.
ibuprofen.
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Figure 1. (a) SAXS and (b) XRD patterns of as-synthe-
sized Fe-FDU-15 and carbonized Fe-FDU-15.
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Figure 2. TEM image of carbonized Fe-FDU-15 viewed
along the (100) direction.

Table 1. BET Surface area (Sggr (ng'l)) and pore volume
(Votal (cm3g")) of carbonized Fe-FDU-15 and carbonized
Fe-FDU-15 adsorbed Ibuprofen (IBU).

Sample Seer (Mg")  View (em’g?)

carbonized Fe-FDU-15 635 0.48
2.8 x 10™mol IBU adsorbed 341 0.40
53 x 10™"mol IBU adsorbed 364 0.38
1.0 x 10”mol IBU adsorbed 274 0.36
2.0 x 10”mol IBU adsorbed 228 0.28
4.8 x 10”°mol IBU adsorbed 185 0.19
4.9 x 10”°mol IBU adsorbed 181 0.20

I3 digdte 103.0 A7 AT ol 1
ol A E3tAA S AXHA UAMZre £ 7]<l
18], 700°Coll Al &3} F, 20 = 10~80° H ol A
A - e FikstEY ddE fass By
FHFigure 1(b)). ©] A= Al ol vlavElolE
(Fes04) F°] FAHANTS HoE

Figure 2= carbonized Fe-FDU-159] F3}-Z 2t w7
(TEM) ARZl& HoJET) o] A-ES A2 2 v
A o)xd A SHHAl FE(p6mm)E UERATHIS]. ©]
#Hgt Ay= Figure 1(a)ollA RS carbonized Fe-
FDU-15° ot SAXS sjEe] Axe} 2 dX|gc). 1
21 YAl FH el mfavEle] E gt 2 #
sheo] S BojEnh mladElE Yiedate] A
715 102 nmo|tHu=YAke] =7|= carbonized Fe-
FDU-15¢] 92 3|dsjed Aa=2RE AL,
A F2/E2 A7} ZHE carbonized Fe-FDU-159] %
HA 3} A FHEIE 2H2E 635 mYgT 0.48 cm’/gol ATk
(Table 1).
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Figure 3. Magnetization curves of carbonized Fe-FDU-15.
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Figure 4. Ibuprofen adsorption profile of carbonized Fe-
FDU-15 treated with different amounts of Ibuprofen (IBU).
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Figure 5. SXAS patterns of carbonized Fe-FDU-15 adsorbed
with different amounts of Ibuprofen (IBU).
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Figure 6. N, sorption isotherm curves (a) and pore size
distributions (b) of carbonized Fe-FDU-15 adsorbed with
different amounts of IBU.
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