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Preparation and performance of alkylated lignin/PVA—based carbon fiber precursors
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Abstract: In order to prepare the best performance lignin—based carbon fiber precursor, 1,10-dibromodecane was used as

an alkylation reagent to react with the sulfated lignin (KL ), and then the product of alkylated sulfated lignin
(KLS) was blended with poly (vinyl alcohol) (PVA), and the KLS/PVA composite fibers were prepared by dry-
wet spinning method. The effects of spinning solution content on the morphology, mechanical properties and
thermal stability of the composite fibers were investigated. The results showed that the degree of alkylation in-
creased with the increase of the ratio of 1,10-dibromodecane, and when the mass ratio of KL to 1,10—dibromod-
ecane was 1 : 0.2(KLS2), the molecular weight of KLS reached 9.15 x 10° g/mol, and the solubility was relatively
better. When the ratio of KLS2 to PVA was 7 : 3, the KLS2/PVA solution had good spinnability, and the fiber
had a uniform and smooth surface, with a breaking strength of 224 MPa, and the residual carbon content of the
fiber after heat loss of weight reached 33.18%, which laid the foundation for the subsequent preparation of low—

cost carbon fibers.
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Fig.1 Preparation process of alkylated lignin
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Fig.2 Preparation process of KLS2/PVA fibers
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(6) FAFHH B IIA: RH Hitachi S4800 %Y
A3 T AT KLS/PVA BE£T 4k E4 71 55 0
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(7) X A5 341 R D8 DISCOVER I X
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3, XFEASTE] e ) KLS/PVA I #ER 8 MR R4 207, 3
AR AE N, U IS 2= 2 800 °C, T
K 10 °C/min.

2 ZR5itE

21 HREUARRELSE
211 AR & 04 LT

R TG BT R Mot FA A BT 2R A 45 ), X
17 T LLAMRIBOGIERAE , A5 R 3 B

1600 1 509
KL V1460

WW
KIS 4352850 ’
Q&_ﬁf,,ﬁywwﬁf

K1S3 J
W\Wﬁ
MMW

4000 3 SIOO 3 (;00 25IOO 2(;00 15I00 10IOO 500
P em™
B 3 KL X KLS B4 eit
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Fig.4 Solid-state NMR carbon spectra of KL and KLS
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Tab.1 Atomic fraction of KL and KLS

FE CIETE% O JET0E0% C/0

KL 75.27 2473 3.04
KLS1 75.79 2421 3.13
KLS2 76.95 21.70 3.55
KLS3 7874 18.50 426
KLS4 79.65 17.73 4.49
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Fig.5 Microscope photos of KLS in DMSO
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Tab.2 Molecular weights of KL. and KLS

Fedh % M/(10°g mol™) M,/(10°g-mol™) PDI %L WemifH
1 0.31 2.32 7.55 75.58
KL
2 0.003 0.004 1.52 24.42
KLS1 1 0.59 3.74 6.32 100
KLS2 1 1.85 9.15 4.94 100

H 2% 2 AL B 1, 10— PR 580 el A i, J¢
FEACAR T ZR 1953 B s n , KL 23 2 453
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Fig.7 SEM images of fibers in different ratios of KLS2/PVA
fibers
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Fig.8 XRD patterns of KLS2/PVA fibers in different ratios
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Tab.3 Breaking strength and elongation at break of KL.S2

PVA fibers
214t KT 28458 /M Pa WA R /%
KLS2/PVA-91 - -
KLS2/PVA-82 - -
KLS2/PVA-73 224 8.7
KLS2/PVA-64 235 30.9

%% 3 A LAA ), KLS2/PVA-91 il KLS2/PVA-82
LR AR, A R I TR B SRR I, X AT RE S
K2R B = 2 I 4% 45 ¥4 RN 22 43 B0PE AR OGS, K1LS2/
PVA-73 £F 4k Wi 2458 B Sl 224 MPa, Wik %N
8.7%, 5 Follmer ST £ FU R T R /PVA &G 414k
AHEG , W Zdsm B 4R T 12%, KLS2/PVA-64 214k ) i 4
SRJE R 235 MPa, Wi SRR 30.9% L 4ERT TR
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Fig.9 TG of KLS2/PVA fibers in different ratios
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AN, MR TFE] 800 CHY, KLS2/PVA-64 414k 1y hi
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73 Y] LIFE S S 2, H AR R
W, BTSSR S 224 MPa, 800 °CF B Hk AT
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