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Figure S1. (a) A typical TEM image of the as-synthesized MNPs. (b) High resolution TEM 

image of the MNPs with size distribution histogram. 
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Figure S2. TEM images of the MNP-MWNT hybrids. 
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Figure S3. A typical TEM image of MNP-MWNT hybrids (with a 2 wt % nanoparticle 

content). 

 

 

Figure S4. A typical TEM image of a simple physical mixture of the MNPs and the 

nanotubes obtained by employing the pristine MWNTs as a support. 
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Figure S5. Raman spectra of the MWNTs and the MNP-MWNT hybrids. The spectra were 

vertically offset for clarity. Both of the spectra show a G band at ca. 1606 cm-1, and a 

disorder-induced D band at ca. 1305 cm-1 of the nanotubes. The relative intensity ratio of the 

D band to the G band is nearly identical for the as-produced MWNTs (1.41) and the hybrids 

(1.43). 
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Figure S6. Typical XRD pattern of the MNP-MWNT hybrids. Inset: XRD pattern of the 

MWNT array. For the as-grown MWNT arrays (inset), the diffraction pattern shows two 

peaks at ca. 25.2 and 40.4°, corresponding to the (002) and (100) planes of the graphite 

structure, respectively. In the pattern for the hybrids all well-resolved reflection peaks at 30.1, 

35.5, 43.1, 53.7, 57.4, and 62.8° can be respectively indexed to the (220), (311), (400), (422), 

(511), and (440) planes of the face-centered cubic structure of the assembled maghemite 

nanoparticles (JCPDS card no. 39-1346). It is well-known that the broadness of the peak 

increases with the decrease in the particle size.1,2 Therefore, the obviously broadened peaks of 

the here-assembled MNPs suggests their nanocrystallite nature. The particle size estimated by 

Scherrer’s formula using the (311) peak was about 5 nm, which is close to the above TEM 

results. Furthermore, it is difficult to distinguish the (002) peak of the nanotubes in the pattern 

for the hybrids, which is probably related to the fact that a weaker (002) peak is obtained even 

if in the case of the as-grown nanotubes. 
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Figure S7. Hysteresis curves measured at 300 K for the MWNTs showing the pristine 

nanotubes are nonmagnetic. 

 

Figure S8. A typical TEM image of the γ-Fe2O3 nanoparticle-MWNT composite (with a 15 

wt % nanoparticle content) synthesized via the here-presented assembly route, showing that 

the introduction of too much MNPs results in formation of undesirable nanoparticle 

agglomerates. 
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