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Molten Salt-assisted Combustion Synthesis of Carbon Foam and its Electromagnetic
Shielding Performance
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Abstract: Carbon foams were prepared via molten salt-assisted combustion synthesis with polyvinyl chloride (PVC) as a carbon
source, magnesium powder (Mg) as a reducing agent, ferrocene (Fc) as a catalyst and different kinds of molten salts (i.e., NaCl, KCl,
and MgCl,) as a porogen. The products were characterized by X-ray diffraction, scanning electron microscopy, Raman spectroscopy
and specific surface area measurement. The electromagnetic shielding specimens were prepared with carbon foam as an absorbent and
paraffin as a binder. The electromagnetic shielding effectiveness of the samples in the frequency range of 8.2-12.4 GHz was tested by
a rectangular waveguide method. The results show that the optimum foaming effect is achieved when NaCl is used as a porogen, and
the well-developed hollow spherical carbon foams with the pore sizes of 100-500 nm are obtained after washing and leaching. Molten
salts have a positive effect on the graphitization degree and micro-morphology of carbon foams, in which NaCl shows an optimum
accelerating-effect. The combustion synthesized products have a good electromagnetic shielding performance. The carbon foams with
NacCl as a molten salt have an optimum electromagnetic shielding efficiency (i.e., up to 39.5 dB).
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Table 1 Composition of raw materials for each sample
Mass fraction/%
Sample No.
Mg  PVC Fe NaCl  KCl  MgCl,
S-0 16 84 0.75 0 0 0
N-6 16 84 0.75 6 0 0
K-6 16 84 0.75 0 6 0
M-6 16 84 0.75 0 0 6
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60 min Y5515, HEURSHETHAES, FIH
MARERHAE 1| MPa T SR E 5 min,
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FEo EETH SRR NS 25, KRk
BT RIS 5 5 RN G 5 5
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Table 2 Melting point and boiling point of different molten

salts
Salt Melting point /K Boiling point/K
MgCl, 987 1685
KC1 1043 1693
NaCl 1074 1738
2500
2118 2074 2066 2051
2000 F : -
i 1500 |
o3
1000 |
500 +
S-0 M-6 K-6
Sample
K1 ASRRBE A RSN A 5 248 il 2
Fig. 1  Adiabatic temperature of different combustion

synthesis reaction systems

2.2 ERIEIRBOFELE AR IR B R AE

2 Y T AN [F) s SR SRR e & i M 46 i
FEMIFEN . £E 20=25.5°4b )5, XA PR s A
I(002) I fiT5; 7F 20=43.3°4b H B 5 I AE, W]
IR T4 S AR (004) AT 5 - A, AL 2 38 W] BL
A RN R, Sl AR R O B R B
KKk JER B D BRI MgCl. £ 2Kk
K 5 IR LR A TR, XA RE A R R
Y MgCL R 2, FBUFUEAMIE. MK 2
ATLVE M, 5AIEER(S-0)HE, A SR I #
20=25.5°, 43.3°KbA SR BREEA W] R Y5 2
AN 6% 1) NaCl I, B [19(002) 06 5z 5i8, R B =401
A BRI B B . A 52(002) W4 R 3 5if 5 45 £
PN O, S ERAE mil RGO, 3R
A 1R [ ] 5 AR [0 S P s S A AR A A
T BiAA Z o HIERIVE R, AR T RE
B bR B S KRB, geah, 753 MR
ISR R, NaCl A& RIRIGE & B VI A7 52(002)
WEd i, PRt e, KU NaCl xR G R M
AR BOR B i

N1 B TR IAE R, R AT R =
Hig AT, WK 3 frs. 7E Raman Silf N 1365 A
1 600 cm ', MWEEBIPAISHFRAT, 43 HI%E T
JF RIS 51 R R BREE D AN 4N 77 ik R sp”
BT (R 4 S e 1 88 G P e 2 715 em !

AT AT DU AN A, T G . I
JEEhE, D R G WER5RE LU (In/I6) 35 H BAS [F) 2
FERIF R, 24LL 6% NaCl 1E NI, I/l fH %
No IRFRBAAE SR BVINNALE = 4k B SR v BRI IR
/b, 5 XRD o R —5.

#-MgCl, ¢-C

Intensity

I .
ER A M\LM - M-6]
I
N & & »
- ; W%C 0
10 20 30 40 50 60 70
26/(°)

B2 AN [FIRRSEAE S0 SR BE & 1 4 AH 4Ll ) 52
Fig. 2 Effects of different molten salts on phase composition
of combustion products
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Fig. 4 Grain size of the synthesized products in different
molten salt systems
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Fig. 5 SEM images of combustion synthesis products of M-6, K-6 and N-6
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and electromagnetic shielding reflection efficiency (£,) of
combustion synthesis products and carbon black samples
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