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Abstract: In this study, we synthesized mesoporous carbon (Carbonized Ni-FDU-15) containing nanoporous

structures and magnetic nanoparticles.

Carbonized Ni-FDU-15 was synthesized via evaporation-induced

self-assembly (EISA) and direct carbonization by using a triblock copolymer (F127) as a structure-directing
agent, a resol precursor as a carbon-pore wall forming material, and nickel (II) nitrate as a metal ion source.
The mesoporous carbon has a well-ordered two-dimensional hexagonal structure. Meanwhile, nickel (Ni) metal
and nickel oxide (NiO) were produced in the magnetic nanoparticles in the pore wall. The size of the
nanoparticles was about 37 nm. The surface area, pore size and pore volume of Carbonized Ni-FDU-15 were
558 m2g’!, 22.5 A and 0.5 cmPg!, respectively. Carbonized Ni-FDU-15 was found to move in the direction
of magnetic force when magnetic force was externally applied. The magnetic nanoparticle-bearing mesoporous
carbons are expected to have high applicability in a wide variety of applications such as adsorption/separation,
magnetic storage media, ferrofluid, magnetic resonance imaging (MRI) and drug targeting, etc.
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Cu-Ka radiation (A = 1.541 A)Z& o]&3}o] Rigaku
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Scheme 1. Schematic illustration of the synthesis of
Carbonized Ni-FDU-15.
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o2 AgH EEY F5AA(FI2) = 28l = L
& Z(resol)2 gt3tE| o] AlFH S AT B3 YA
olee A 24 EE Ya AsER g4,

Figure 1-2 343t As-synthesized Ni-FDU-159] AFZl
< Holzoh Aol A Ayt vpet Zol, §7] &
710l ¥h-g &M nEA BAAAA Axgct e
I A=mE F8 &4 HEA7E AlRs oF2 9
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Figure 1. Optical photos of As-synthesized Ni-FDU-15; (a)
a film morphology and (b) a collection of film samples.
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Figure 2. SXAS (A) and XRD (B) patterns of (a)
As-synthesized and (b) Carbonized Ni-FDU-15 treated at
900 °C.

FE H AE A8 A2, 20174



2] 7=k WRT e A FHLe AN E F3 A 79

Figure 3. TEM images of Carbonized Ni-FDU-15 treated
at 900 °C viewed along the (100) (a) and (110) (b)
directions, respectively.

Figure 2= As-synthesized Ni-FDU-15¢} Carbonized
Ni-FDU-159] (a) AZF AA KA AFFHSAXS)T (b) A A
A 3H(XRD) sfE S ¥ o). Figure 2A(a)of| Al H o]
F+= A XY, As-synthesized Ni-FDU-15+= q = 0.045
Ao A Fe AI71E 7HA = Bhue] 325 HoF9)
ok oolgdt Ayte 9= W 2 EA X (polymer
resin)e 7HA= AlEHY 2P FFOoE AREEH
EdEY FFHA7E AR Al Afolo] W o]
(contrast) A }of 7]2lstc).[24] WHH, As-synthesized
Ni-FDU-155 900 °Coj|A ®t3kA|7l A] & (Carbonized
Ni-FDU-15)%= g=0.065, 0.11, 0.13, 0.17 A-lo]| 4 & &
gH 35S HolF itk (Figure 2A(b)) o] 23t 9=
=< g oA LA SHA 2 (pomm) W (100),
(110), (200) 2= ar (210) A AR oA Lepd
t}.[23] 28] 3 Carbonized Ni-FDU-159] djp0%t< 96.6
AZ}H) grastrh. olelgt Avbe 1o A Bk 7
& ARWA A B o] 7]Qlgch[23] 2,
900 oColl | &5} T, o]kl FA AL 20 = 10~
80° W gloA] M TRl AL o] FAH YA 5
welzpo} P WAES HojZ9ch (Figure 2B(b))
o] A%= Al&® ol YA 5 (Nt Y2 4k} (NiO)
Tol FAEHUSFTS HolErh[6,21]
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Figure 4. N, sorption isotherm curve (a) and pore

size distribution (b) of Carbonized Ni-FDU-15
treated at 900 °C

Figure 3-2 Carbonized Ni-FDU-159] X34 %}& 0]
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AF A BJIVY mofs HojFolnt A4 52t
2 ¢]-8-5}3 Brunauer-Emmett-Teller (BET) W ©
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Ut Figure 4(b)ollA HojF= Hiel o], Barrett-
Joyner-Halenda (BJH) 2 o] &3to] 313t Al3a7]=

Akl N o
A )
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Carbonized Ni-FDU-15

Figure 5. Optical photos before and after separation of
Carbonized Ni-FDU-15 treated at 900 °C in aqueous
solution by a magnet.
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