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Comprehensive study of carbon/metal solid-phase reaction for multilayer graphene synthesis
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[IZC&HIZ] £/ 77 =2 (Multilayer graphene: MLG) %5
WERCBVREELZ AL, xR T SAASDIS ARSI
TWD, Fex 1THT7278 MLG S RIEEL TN 2 VW& BT
FJE A HUZ LD, mEL7e MLG Z g S HIRIR G R %
ZEITRRIILTE[1,2], AWFFETIE, B0 C OB
ST 52 DR A TRAL . B AW RE R & B L Z O A &2
O LT,

[RERAE] SiO) T AHM 2488 50 nm LIEALE 5
(a-C) J& 50 nm % A/ ZHERE % . No F5PH & H T 600-1000 °C
(1 h) OBLER AL, 8RR A FHE LT,

[#FR-BER] AUEZOREHT (1) EARHRBHR, 2) k(LW
JERk. 3) —HifEanib. (4) REIGD 4 2y FES T (Fig. 1)
[3]. (1)Cr, Mn, Fe, Co, Ni, Ru, Ir, Pt Z i\ /=5l ¢l EmE)»
5 MLG HkDe —7 23551 (Fig. 3(a)) | BAHLOFE LA
RENT, —HIEL T, Pt AREIOEVLEZ OWiE TEM #i5k
EDX HIEIZLY (Fig. 2(a—c)) . AN FEBLL | Fb LI
(002) B[] L7= MLG 2SSV TN D ZEDV o7, 72, PLER
FERITIT IR T2 MLG 23fE L7 (Fig. 2(d)) . (2) Ti, Mo,
W % FWTZEBF T, X BRIETEIC K RAL D TE R R
iz, (4)Cu,Ag, Au Z W 3EHCIE MLG 2SSV,
Fio, BB e 8 B DB Aoz, (3)Pd AV zik
BFCIE. (4) FRRIC AR AL L o723 | Fei &
5 MLG HkDOr—7 35507,

JEAZHROFEBLLT= 8 DA B IZHT LT, ek S 4L/ MLG @
G/D DA IR R EZ 777 (Fig. 3(b)), I KT
JE AZ kS8 B9 5 4 )& AR (Fe, Co, Ni) <2, fifatEO @V MLG
%AEETE)%E@ (Ru, Ir, Pr) D23 HB L7,

YRI5 (Fig. 4), BTER S BITLE
f;mfb%%ﬁﬂﬁﬁét@%ﬁﬁ%ﬁfﬁﬁf —Ji T, % E
BaBIIEWREBREZA T 00 E A BILT-L%E
Z56N5, XY, MLG OJ8 Ak =% %
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Fig. 1. Schematic sample structure and interactions
between transition metals and a-C.

Fig. 2. (a) EDX elemental mapping, (b) Dark-field
TEM image, and (c) High-resolution lattice image of
the Pt sample annealed at 800 °C. (d) SEM image
with a photograph of the sample after Pt removal.
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Fig. 3. (@) Raman spectra obtained from the back
side of the samples annealed at 1000 °C. (b) Growth
temperature dependence of the G/D intensity ratio
of the samples, determined by the Raman spectra.

Fig. 4. Periodic table colored by the classification of
interactions between transition metals and a-C:
blue shows Group (1) layer exchange, green shows
Group (2) carbonization, yellow shows Group (3)
local MLG formation, and red shows Group (4) no
graphitization.
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