Korean Chem. Eng. Res., 61(1), 39-44 (2023)
https://doi.org/10.9713/kcer.2023.61.1.39
PISSN 0304-128X, EISSN 2233-9558

o>
ik
Hr
Iy
|0
Hu
I°
HT
P
2l
[l
=
|

= =]
4 2N

997, 2022 108 17 A=)

Electrochemical Properties of Sub-micron Size Si Anode Materials Distributed
by Wet Sedimentation Method
Jin-Seong Seo, Hyun-Su Kim and Byung-Ki Na'

Department of Chemical Engineering, Chungbuk National University,
1 Chungdae-ro, Seowon-Ku, CheongJu, Chungbuk, 28644, Korea
(Received 28 January 2022; Received in revised from 7 July 2022; Accepted 17 October 2022)

e o
B QolAE #4238 Balo] si AR YA 1S 28 sglon], 94 el mE si §IBEA)
5 54 W5 BRI AFUE BT S QA4S SN0 Bite ARe] ES BN 23 si
=]

A3t A} B} A3 FHo] HAL). SiE 24417F B3 AR di©] 0.50 umE AT 1171318
579 24 Ay, 4z 32719 AR st A5 ule] A3e vERlE R ate] A8 EolEdint EwekA &

i A5 A Ale]EellA 2,869 mAh/ge] -85S YERIGIAL, 100 AfolE Folli= 85.7 mAhgO = W8]
1ITh. Sig 244131 E5Fek AlR0) el 27100 3,394 mAh/g?] §8E BSLOm, 100/ 10]F Felli= 1,726
mAh/g?] §35S FHSIRITE ATH 0 R Si YAt 77 ATSE Wl ggo] TrIeilom, AlE FHE St

st

i}

b, =

o rlo 1% 1o oo
5

Abstract — In this study, the particle size of Si polycrystals was controlled through wet-sedimentation method, and
changes in the capacity and cyclic characteristics of the Si anode material according to the particle size were observed.
After wet-sedimentation of Si particles pulverized by a vibration mill, the non-uniform particle distribution of Si was
uniformly controlled. The ds, of a sample in which Si was sedimented for 24 hours decreased to 0.50 um. As a result of
the electrochemical characteristic analysis, the Rct value representing the resistance in the electrode was significantly
reduced due to the decrease in particle size. The unclassified Si sample exhibited a discharge capacity of 2,869 mAh/g in
the first cycle, and decreased to 85.7 mAh/g after 100 cycles. The sample in which Si was classified for 24 hours showed
a capacity of 3,394 mAh/g initially, and maintained a capacity of 1,726 mAh/g after 100 cycles. As the size of the Si
particles decreased, the discharge capacity increased and the cycle life was also increased.
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Fig. 1. X-ray diffraction patterns of Si particles accroding to sedi-
mentation time (a) Si_Oh, (b) Si_6h, (c) Si_12h, and (d) Si_24 h.
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Fig. 2. FE-SEM images of Si particles according to sedimentation time of (a) Si_0 h, (b) Si_6 h (c¢) Si_12 h, and (d) Si_24 h.
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Fig. 3. Particle size distribution of Si particles according to various
sedimentation time after vibration milling.
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Fig. 4. Cyclic voltammograms of classified Si samples of (a) Si_0 h
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Fig. 5. (a) Nyquist plots of Si anodes after cycle performance test
with the frequency from 1 to 100 KHz and (b) the equiva-
lent circuit model.

Table 1. The values of R, R; and R of Si anode materials with
different sedimentation time

R, (©) Ry () R. ()
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Si 24h 2.9 2.7 8.5
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