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Abstract : Natural kapok fibers with hollow structures were employed as carbon precursors, and carbonized kapok fibers
(CKF) were prepared through a direct carbonization method. These CKF were subsequently utilized as absorbents to fabri-
cate absorbent composites, simultaneously comparing the absorbent performance of composites containing hollow-structured
CKF and solid-structured cotton-based carbon fibers as absorbents. It was demonstrated that carbon fibers with hollow mor-
phology enhance electromagnetic wave attenuation. Furthermore, the absorbent properties of composites filled with CKF car-
bonized at different temperatures under different mass fractions were investigated. When the CKF carbonized at 1000 °C was
used, and with a 7wt% absorbent addition, composite plates with a thickness of 2 mm exhibited excellent absorbent perform-
ance, achieving a minimum reflection loss of =32.7 dB and an effective bandwidth of 5. 1 GHz. CKFs not only rely on their
solid carbon content for electromagnetic wave absorption through dielectric loss, but also benefit from the abundant interface
polarization and interference cancellation induced by their hollow structure, enabling multiple mechanisms for electromagnet-
ic wave attenuation. CKFs show significant potential as absorbents and are poised to play a role in expanding the absorption
bandwidth and reducing the weight of absorbent materials.
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Fig. I Morphologies of kapok fibers (a, ¢) and carbonized kapok fibers
(CKF) (b, d)

—C=0—4t, RIMASG AL 4R C TR EE
DABRER AU | SR IERRIE SUAFAE ™ FEAR MR 4E XRD [
BECE 2¢) H, 78 16. 191 21, 9° AT, 43 B 7 He
LU AF e % T BRI (110) F1(002) &, i
CKF 11 XRD &3 b A £F 4 22 40 53 RO A 5 e sl 35, i
FE 22, 6° Fl 43. 5° BT H BRBT I, 0 03] XoF IO TG TR Al 1Y)
(002) FI (101) Fhifd, FWILETHEL R 27 2 3R 41 73
PSS PRI IR I Ak A T R LAk

%} [t CKF-900, CKF-1000 Fl CKF-1100 $7 2 S i
(B 2d), KB BRRA B D 1% (1358 em™ ) Fil G
(1580 em™ ), Horp D AR BB B . LM
ToE R IIAATE s G VAR T sp” 240 A THT P 46
B, G UERIE UL CKF PRI R T A S 2R 54>,
D WA G VARG BE LUAE (R =1, /1, ) 7T LA BB 44 L 2
R . MG A4 il iR B &, CKF 04 R {EM 0. 78 %
ETF30.93 15 ETFE] 0. 95, B BRI S IR E T
BT R AT UE T Aa AR R A R AR e R
ARSI, JF AR A e Ak JC e BB, RRAR T A1 A
R, X—fa%S XRD BT AT b

BARRBALIREE BB CKF L 7% RN 5 17 i 42
AR Z AR, 15 8RR AT 3 LU R CKE
B AL IR R ARIE, i€ M CKF-900, CKF-1000 £ CKF-
1100, FVOHEHEINLIL A S8 G518 2e FoR, WT
PUEERS ESR R g AR = o S T = LS S Y
Th i A3 3 T 27 4 R A5 5 A 1 SR A R EERRAIG, S
SEESE A
3.2 KIgEMAHE SHRIE S BIFNRH EEE

FLRE S B I W A A bl W 1 RE R B S R
SEBR AR A B RO T Rl T AR R i A, PRt
PIDEEEA TR (BN HE e='-je' MEW S H u=
w'=ip), IS o F w R WO L RE S RIRE S e 1Y
TEERE ST, B &N w B X L 37 B B FI G 17 B 1 1 9

c1e (a] (b —— CKF-1000
——KF
3 3 3
g g K
=y O1s = =
0 [Z2] (7]
= = | =4
: \.‘\,/\,_’/"L“‘J : :
S S £
1400 1200 1000 800 600 400 200 O 300 295 290 265 10 20 30 40 50 60 70 80
Binding Energy/eV Binding Energy/eV 26/(°)
@ 900 EI
D bandy _»G band 800}
7004 _685.4
1J1.=0.95 =
5 [LSA N crion] € enof
g’ 1/1.=0.93 o = 500} i
& o L CKE1000) = 400} 402.1
= ID/IG=0.78 N Fa CKF900 '§300'
8 200}
100}
1000 1200 1400 1600 1800 2000 0 CKF-900 CKF-1000 CKF-1100

Raman Shift/cm™!

K2 CKF-1000 f§ XPS(a, b) Fll XRD Ei# (c) , A FIBACKE S # /9 CKF £ Raman J6i% (d) B HWGEE A R 3 (o)
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