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Abstract Graphene (G) is a huge open m-electron system with a unique electronic structure, which ignites diverse applica-
tions such as electronics, photovoltaics, batteries, supercapacitors and so on. Because of the larger surface area, G can be used
as the catalyst or the advantageous carrier for the catalytic active components for hydrogenation, oxidation and carbon-carbon
coupling reactions. In the present study, we exploited G as a support for iron phosphide nanoparticles (FeP/G) by calcination
the precursor iron phosphate-graphene oxide nanocomposite (FePO/GO) under hydrogen atmosphere. In the same method,
we also prepared the control pure iron phosphide (FeP) by H, calcination the precursor iron phosphate (FePO). The FePO of
FePO/GO existed in the form of porous spherical and the particle size ranges from 100 nm to 300 nm. After transforming into
FeP, the average particle size of FeP is about 10 nm while the particles were uniformly dispersed on the G and no obvious
aggregation was observed. While, not only the pure FePO but also the pure FeP was powerful aggregation. That meant GO
and G could regulate the microstructure and morphology of FePO and FeP, respectively. The as-prepared products were in-
vestigated by X-ray diffraction, transmission electron microscopy, field emission environment scanning electron microscopy
and XPS spectroscopy. XPS spectra showed that the electron binding energy of Fe in FeP/G increased slightly. The
Fischer-Tropsch Synthesis (FTS) reaction has been selected as model reaction for evaluating FeP/G. When the reaction con-
ditions were 15 mg catalyst (reduced in H, at 623 K for 2 h prior to FTS reaction), 2 MPa syngas (CO : H, : Ar=32 . 63 .
5), 5 mLemin ', 593 K, the remarkable catalytic discrepancies in FTS activity and product selectivity were observed. The
activity toward the conversion of CO on FeP/G was about 70 times that of FeP. The result show that FeP/G catalysts are po-
tential good catalysts for FTS.
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Bl 1 FePO (A), FeP (B)1 FeP/G (C)f) SEM KLl K& FePO/GO (D)
TEM

Figure 1 SEM images of FePO (A), FeP (B) and FeP/G (C). TEM
image of FePO/GO (D)
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Figure 2 XRD patterns of FeP and FeP/G
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Figure 3 HRTEM images of FePO/GO (A) and FeP/G (B)

ff) XPS i, AR T 54l FePO, i 1454 REft ) wh
i) 0.3 eV, IXEMA G L FePO [fHL T2 % 5 ik
/N. FePO/GO XN P 2p XPS HARMLIMEE R, *+T
W& J5 5 1) FeP Al FeP/G 1l 7, Fe 2ps, 41 PN W] 4 ().

(A) Fe 2p

FePO/GO

FePO "

740 735 730 725 720 715 710 705 700
Binding energy/eV

(B) P2p

FeP
FeP/G

FePO/GO

FePO

140 135 130 125
Binding energy/eV

Kl 4 FePO, FePO/GO, FeP 1 FeP/G [f] Fe 2p (A) 1 P 2p (B)XPS
Figure 4 Fe 2p (A) and P 2p (B) XPS patterns of FePO, FePO/GO, FeP
and FeP/G
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Table 1 FTS over FeP and FeP/G catalysts”

Selectivity in

CO Olefin/Paraffin i
Catalyst Conversion/% Yiel dj% hydrocarbon/% - ¢ lgzjra fmm
CH4 CZNC4 C5
FeP 21.7 73 332 573 9.6 0.6
FeP/G 17.8 6.2 195 644 16.1 1.7

© 2013 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

“Reaction conditions: 15 mg FeP or FeP/G catalyst (FeP/G containing 1 wt%
iron) (reduced in H, at 623 K for 2 h prior to FTS reaction), 2 MPa syngas
(CO :H,: Ar=32:63:5),5mLemin ', 593K, 20 h.
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Figure 5 Activities of CO conversion and hydrocarbon production on
the studied catalysts (A). The CO conversions as a function of time on
stream in the FTS process (B)
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Figure 6 XRD patterns of FeP and FeP/G before and after FTS reaction
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