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Development of Hard Carbon Anode Material from Coal-tar Pitch

78 BEK HAGARyuta  JFE 7 3v 7 IV ETOIEE IS - L @)

EZ5

JFE 7 2 hvTld, ARARYE y FOEGEA - — D& E2E» LT, VFvaAf A+ RKEMO MM OB
HEEL CTa 7, AL VANT S HEM, EEMARE Y F 27 54 4> ZRE MO AR EREREPZHET 2T
kA B ORI RIT - 1o, ARRE Yy F2ERY T2 —Fh—F OB L UEEICERIILT, &
PEMIEANA T FEAGMO MM 2H, LERmEZ IR 220k 7E% 3um $ T”hILT5 28T, #IH
R IE e STICAHNREE 2 ESE 05, 270, N—FH—FR21F, UV F U700 - B S LT,
ZORIR R REFERGEICE Y, BNICHAREZROMETtH 5, AT, SO N—Fh =R MORE MU
xEV ¥ UL ToOEMEFEIC W THRE T 5,

Abstract:

JFE Chemical has been promoting the development of anode materials for lithium-ion batteries, taking advantage of
its strength as a manufacturer of coal-based pitch products. As a result of the development of various anode materials,
we have succeeded in the development and mass production of hard carbon made from coal-based pitch.

JFE Chemical’s hard carbon anode material has a small particle size of 3 um while reducing the specific surface
area, which improves high rate charge/discharge properties without reducing the initial efficiency. In addition, the
special carbon structure of hard carbon of the material makes it possible to exhibit excellent durability properties.

This paper describes the characteristics of the developed hard carbon and its electric characteristics.
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Fig. 1 Difference between graphite and hard carbon
structures
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Fig. 2 Manufacturing prosess of hard carbon
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Fig. 3 Particle size distribution and specific surface area of
hard carbon
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Fig.5 Comparison of properties between coal-based hard
carbon and oil-based hard carbon
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Fig. 6 Polarization microscope images
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Table 1 Electrochemical Performance of hard carbon
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Fig. 8 Charge/discharge profiles of hard carbon
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Fig. 9 Correlation between D50 particle diameter and
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(DCIR is the relative value when 3.3 um is set to 100.)
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Fig. 10 Expansion rate of anode electrode incharge/discharge
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Fig. 14 Charge/discharge profiles of developed materials of
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2%, xXEVAY LTON—FAH—K>DEE»#E 2 1245
243, B B R, K2 R MEER S TO L RED S
Bo BUE, JFE 25— v 25— VISHTBRER RIS ¢
BAL, =5 — R ORl s RS, FEREA H =
R L DK 75 CHREA 25 155 0> & D HERE L~ D 7 7 —
FLHEEL TV 5,

PAN
=

4. BHYIC

JFE 7 2 ANDBIFE L Te R ey F R R Lie—F
B =R DR BRI O L TR Tz, = B — &
> ORFC % B B iATE AR, 0k
PERHALICN T 2 LZEMEEF/L, N FY 7L TW0LH
Wikt T %o

N=F A=K % EVReRKRARDBMIZERL WLl
1213, SON—Fh—R ORMEHEE LoD, B2 EA



HRRE Y FRERE Uicn— F i — R > Bt o FiFE

BEBRETHE e EZTVDE, 1z, MiRERHIOH 5,
EEEOECT o RAFEFLDLETH S, L0 EY
R <L, IDHATOLETWL,

BE

D HWE. VFvaa Lo BFRG. SAEE. 2013, vol. 466, p. 580~
584.

2) N F U LA REMERRA A S A RER LA, JFE . 2013,
vol. 32, p. 99-100.

3) PEXEHE. RBEREMMEL, ) F Y aA 4 TREMOBAmY L TR
FEMEL w51 1995, vol. 44, no. 2, p. 68-71.

4 IMKIER, HEER T, 2. #EERNEMERZE TCARBOTRON P
DY F U LA R BEeARL 2011, vol. 31, no. 9, p. 21-
27.

5) AAHEM. VF v a4 D REMERRM N — Fh— R > OFF.
JETI. 2011, vol. 59, no. 14, p. 144-146.

6) THEHF WPIER N — B A — R Bkt x4 3 h—R o OFf
. TEEREL vol. 63, no. 3, p. 56-59.

7) Barr, J. B.; Lewis, I. C. Chemical changes during the mild air oxidation of
pitch. Carbon. 1978, vol. 16, p. 439-444.

8) LhfE—. JEFEAMEL. 3R, 2000, no. 195, p. 451-460.

9) ML, ML, HETE. REMROT OO & RS E T
SR O GARAT. 2R, 1998, no. 182, p. 120-122.

10) Sato, K.; Noguchi, M.; Demachi, A.; Oki, N.; Endo, M. A Mechanism of

Lithium Storage in Disordered. CarbonsScience. 1994, vol. 264, p. 556~

558.

Mochida, I.; Ku, C-H.; Korai, Y. Anodic performance and insertion

mechanism of hard carbons prepared from synthetic isotropic pitches.

Carbon. 2001, vol. 39, p. 399-410.

12) Buiel, E.; Dahn, J. R. Li-insertion in hard carbon anode materials for Li-
ion batteries. Electrochemica Acta. 1999, no. 45, p. 121-130.

13) Nagao, M.; Pitteloud, C.; Kamiyama, T;; Otomo, T; Itoh, K.; Fukunaga, T;
Tatsumi, K.; Kanno, R. Structure Characterization and Lithiation

11

~

Mechanism of Nongraphitized Carbon for Lithium Secondary Batteries.
J. Electrochem. Soc. 2006, vol. 153, no. 5, p. A914-A919.

PETHEHH. < F 24T - THIAN L L2 RE T Li 4 A4 &gy, 1
ML 2 br=22. 2018 no. 4, p. 69-79.

14

Z

7 K

JFE £t No. 47 (2021 4F 2 H)
Copyright © 2021 JFE Steel Corporation. All Rights Reserved. ZXfE[Hiiin


https://www.jfe-steel.co.jp/research/giho/032/pdf/032-20.pdf
https://www.jfe-steel.co.jp/research/giho/032/pdf/032-20.pdf

