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Preparation and Characterization of Electrospun Magnetic Carbon
Composite Nanofibres
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Abstract: Magnetic carbon composite nanofibres, using the mixed homogeneous solution consist of polyacryloni-
trile (PAN), ferric acetylacetonate (AAI) and dimetbylformamide (DMF) as raw material, were prepared by elec-
trospinning-calcination technology. TEM analysis showed that the carbon nanofibre diameter of sample CF900 was
about 130-210 nm, in which magnetic nanoparticles were uniformly distributed. The magnetic properties of car-
bon composite nanofibres under different carbonization temperature was also investigated. Results showed that
saturation magnetization (M;) and remanent magnetization (M,) increased with the increase of the temperature.
When carbonization temperature was 900 ‘C, the sample was of good magnetic property with high saturation
magnetization (M=27.55 A~m2/kg). Moreover, the specific surface area (Sggr) and total pore volume (Vi) Were
up to 354.0 m*/g and 0.315 mL/g, respectively.
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Fig. 1 DSC-TGA results for (a) PAN/AAI composite nanofi-
ber in the air; (b) composite nanofiber after stabilizing
treatment under the nitrogen

2.2 THMAIRS

P 2(a) h PAN/A AT £ 4K 21 4 1 41 41 v 855 11
F o AT, PAN/AATS & W4 RL R I 4235 5 1 4ok
BE4, LEHAIEIN160~270 nm, i B PAN/
AAL/ DMFIR A8 rT i PR« anEl2(b) & T4
b Bt A I 79 20 PG el K A2 A 41 4 2 T e A AL
fit, ZR4E BT RS i i I %, HEAR ] B AR D,
76 4 140~220 nm. X F BT LU LA 7 R
1) @A N B AIDME 5 5 2) Pk
TR L AL I S 5 3) € Hy OFINJCE LS
IR 4) SWRNEIER 53 i#; 5) PANTE il
o

T B0 MGG M A0 KR (Fe;04 a-Fe Al
FesC) 75 i 40 K £F 4 v 1F) o A 1 L, A 15 Bl =
538 S HLBE X RV B oK 52 G 2T e AT R AE, DR
SERMNEBPTR . G5 RR B, BEIE A0 KR &) Hh
BULE B ET 4 vh, E R T g R ROk A R LA 0 2
P A Bk 2 S b, g R Bk AR AN
5~15 nm (K3 (d)). 2R1M0, wffiE s mas Wos 1 41 4
HAZ 130~ 210 nm, KTl A 33145 B 3
RS 211140~ 220 nm, A fig & K K SEMIAR AT 75
O T P i A K S A 2T e AT W 4 R R T o % 0%
PR A TG 75 2B AT 0 4 T Ab B

2 PAN/AAL B HUKEFYE(ay, an) MIBETEIRAK 521 4E CFI00(b,, by) ) SEM HE
Fig. 2 SEM images of as spun PAN/AAI composite nanofiber (a;, a,) and magnetic carbon composite nanofiber of CF900 (by, b,)
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Fig. 3 HRTEM images of magnetic carbon composite nanofiber
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Fig. 4 EDS spectrum of magnetic carbon composite nanofiber
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Fig. 6 Raman spectra of various samples
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Table 1 The R values (R=Ig/lp, degree of graphitization)

of the carbon fibers and L, values (L,~4.4xR) of various

nanofibers
Sample R L,/nm
CF500 0.84 3.70
CF600 0.92 4.05
CF700 0.93 4.09
CF800 1.02 4.49
CF900 0.94 4.14

2o T RS2k, RN AEZ FLIMEA B o Bl T bR
() T+ 1(600°C 700 800°C), AN & J1 464 F i
N B et 2 A K, LN W JI5E B S5 L 2 HH 0 B (2 1
TG IR, U0 W AN K A A T 4 b (R BFL AR Hh AL R
W% XML 2K IENLDFT /7 0 5245 2 18 Vi R
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Fig. 7 N, adsorption-desorption isotherms of (a) CF500; (b) CF600; (c) CF700, CF800; (d) CF900 (Closed symbol: adsorption,
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Table 2 Surface areas and pore volumes of various magnetic carbon nanofibers
Sample 1D Sper/(m*g™) Vota/(mL-g™) Dyl NLDFT
am m- otal/ (ML~ nm - - -
i BT ol TE " VAmLg")  Vdmlg))  VpelmLog))
CF500 10.0 0.031 12.2 0.030 0.002 0.028
CF600 48.8 0.099 8.15 0.096 0.010 0.086
CF700 351.1 0.317 3.61 0.302 0.110 0.192
CF800 400.1 0.328 3.28 0.308 0.129 0.179
CF900 354.0 0.315 3.56 0.296 0.120 0.176
Note: Vi, Vmic, Vmes are calaulated based on NLFT method
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Fig. 8 Magnetic hysteresis loops of (a) CF500, CF600, CF700 and (b) CF800, CF900
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Table 3 M, M, and H, of magnetic carbon composite nan-
ofibres at 298 K

Sample  MJ/(A-m*kg') MJ(Am>kg') HJ/(kAm")
CF500 1.02 0.05 7.96
CF600 7.83 0.83 7.96
CF700 16.57 3.53 16.00
CF800 22.87 4.65 19.90
CF900 27.55 5.10 19.90

RO L 2 2 i, B E g 2 BER SR AS
PAN/AATE & 91K 4148, 1K FIDAC-TGA % #r T
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F119.90 kA/m, H. Sppr Al Vi 1551 354.0 m*/g A1
0.315 mL/g, A 2N T B /K AL B L As W S0 e it
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