R 58 A No. 1

Conservation and Utilization of Mineral Resources Feb. 2025

o511
2025 42 A

BRAELAZETRIAEHEHE2HLRHR

o JUAR, K B2, KB B, AR

1 SR VTR K 0l TR 24 Be, SBIBTT M /RIEE 1500225
2. PBIpVTAA BB M AR BE, BIETL M /REE 150001

FESHES:TDI26.4 CEEARIZEE: A XE4S:1001-0076(2025)01-0070—07
DOI: 10.13779/j.cnki.issn1001-0076.2024.08.007

BT SRR SO0 AR IR, (AT AR ATS . DU SR R, SR TE | B R
TR, SIS AT T A SRR R, SRR HEAT PR AT B A S . SRR, BB IRAS ds 2.5 pm ZEAT R4,
AR AL 6 min, B3 ICREBEAT A1 8 WA, ARATH AT SR U B AR A 9.72%, A1 8 MIRCARIA 80.01%, A1 R MU 4R AR 1%
B[ B R 98.19%  JRELZ N 20 JRZE AT AT SRR T o SR v TR ARSI 24 ML R A7 R 8 1 4 22 )2 0 880, 1 SR
KBSy EGAIBCEE S 0.2 mg : 1 mL = 0.001 mg, 5 FE UM JE LAY J) 80 MPa, ZEAT i I 70 HUIE A 25 U, #I B B 1) 1 52
Wi A JREBEAE 10 JRLAE « RARTE 3 pm DAL, S RAT B A R BT () £ 80 o A SRR A ) 46 0 SR AT R T 90 R A 5805 DO

Y A ) T S A B A B IRAR A

R SRR AR IR A SR AR T R BRI BN 47 SR

il

5l

KR i o s e i R v, W LA 2 2 e X
S5 ART WREAT A ROr B, arAlk T R T
Ve AN IPN;2RY S SR (EREE-1:0) R ap BNy
TE 22 JE i R b G BUBSR, Ny 2 4 i R B IR ™ A
JIT LA F [ 2% 4R o o £ 8 B BT T 2008 BOE (R 9 B
JEGT LT, S 6 [mISCRE 7 85% ZE AT, TR H AR %
TET, R85 A & i 29%~3% e A A A
A1 85 A LR AT ip AR IO S5 ARS8, A BBy
B AROKSF TR, X R A ORI £, PR LU T
P T ) 2 1) — 2 R Fp 28 S Ak T D AR
KL, 7 e 3ok A v 2% S5 40 0K BE A B F A R AL
SyEl; IR R A SRS BRI, T R e iR,
WECR A Z I SRR, T AS SRS il 29 1A
R, BT LABR B 0 S B R PR v R M AR 5

WA s RS SET5 [0 I R A LA A S R
TSR £ A0 S50 B AH SESCHR o AR SCLAR JE T

Y FE B HA: 2024 — 02 - 20

b T B AL A B R Ok SRR, 8 L R e R
VIR E ERY PR A A8, RS 5 R
i 38 AL B A AR . I X ST ST (XRD) |
i (SEM) | i 5 HL 558 (TEM) DA s+ 77 S i i
(AFM) S5 X A7 8805 7= ) B o ad A8 7= ) A SR oK
PEAT AR | S50 . RITE S5 R B 0 1k 5 e s R AE
% £ A 880 TR NI Kk A B R 1 v B AR R
%,

1 £

1.1 EBEHR

PLR e T4 B b T 2 AL 5 A S5 B L 5
A SRR RIS L IR 1 s o K Bk B RE
i IR S 2.21% 1 C, XULHZ B ik S —E
8. K1 A XRD B, T2 Y 0 418,
A4y LLRHS A7 R 22 By 32 A 1 P B 4 4
FOUR A ANIE 2 PR, AT ULAR T AR B B R AR
&, ARREER 5.

EETH: B iLA AL R H (2024ZX06A04) 5 B Jp LA JE AR B A SEABHITL 55 25350 H (2024-KYYWF-1078); B Jp VL4 Bl B #
SR VR H (KY2024GID03) 5 IR VT4 4 @ BHIF B I B 45 %% 30 H (CZK YF2024-1-B039, CZKYF2025-1-B032)
EZERN: & LI (1979—), &, T A &M A, Ml #@, WMt TENFF Yk in T 59 9H k& )7 mif Bk 58 T4E, E-mail:

mengfanna009@163.com,

BEMEE k2 (1978—), B, WSl R N, W g TR0, 1 4, BN 403k & Jm 07 W B UR &5 R A O 189 BF 5, E-mail:

190725318@qq.com,


https://doi.org/10.13779/j.cnki.issn1001-0076.2024.08.007
https://doi.org/10.13779/j.cnki.issn1001-0076.2024.08.007
https://doi.org/10.13779/j.cnki.issn1001-0076.2024.08.007
mailto:mengfanna009@163.com
mailto:190725318@qq.com

1 o LIS, &5 B A B ES REUA B & A B SR T A
z 1 AREVIFERS 1% 1% 51 H 8% . Bruker Dimension Icon Ji 1~ /7 {45 .

Table 1 Chemical composition of graphite tailings

JGE Si0, Fe,0, FeS ALO, K,0 Na,0 CaO MgO TiO, C

Fh 6036 515 328 1192 264 047 7.10 050 0.04 221
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Fig. 1 XRD pattern of graphite tailings
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Fig. 2 Surface morphology and main elements distribution maps of graphite tailings from Yunshan graphite mining area, Luobei, Hegang

City, Heilongjiang Province
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Fig. 4 Surface morphology and main elements distribution maps of graphite tailings after regrinding



%14

g PUIR, 5. I AT SR A PR AT S ] 25 A1 S0 SIS - 73

R 2 AR E N E] 5 min X5 R AR Bk AR b SR
e S A0

Table 2 Effect of the same rest time 5 min on transition layer
yield, carbon content and graphite sheet yield

P I ) min TR /% T SE B /% A SR U IR /%

0 10.31 8.68 40.52
2 14.33 9.30 60.33
4 15.62 9.67 68.39
6 18.19 9.72 80.01
8 18.79 9.41 80.02
10 18.91 9.47 80.13
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Fig. 5 Surface morphology and main elements distribution maps of transition layer sediment after ultrasonic treatment of graphite tailings
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Experiment Study on Preparation of Graphene by Extracting Graphite from
Graphite Tailings in Luobei
MENG Fanna', ZHANG Haijun’, ZHANG Xiaochen’, KAN Kan’

1. School of Mining Engineering, Heilongjiang University of Science Technology, Harbin 150022, Heilongjiang, China;
2. Institute for Advanced Technology of Heilongjiang Academy of Sciences, Harbin 150001, Heilongjiang, China

Abstract: Graphene showns promising prospects due to its unique structural characteristics and excellent
physicochemical properties. In this paper, graphite tailings in Luobei were taken as the research object, and graphite
nano/microsheets were extracted from graphite tailings by grinding, ultrasound and gravitational settlement, followed by
purification and exfoliation to prepare graphene. The results showed that the tailings particles with ds, of about 2.5pm were
obtained by grinding, ultrasonic stripping was performed for 6 min, and the graphite was enriched by gravitational
settlement. The yield of recycled graphite microsheets was 9.72%, and the recovery rate was 80%. After purification,
graphite nano/microsheets were obtained with fixed carbon content of 98.1% and about 20 layers. Finally, the high pressure
microjet homogenizer was used to exfoliate and prepare multi—layer graphene. The ratio of graphite nano/microsheets,
water and dispersant was 0.2 mg : 1 mL : 0.001 mg, and the pressure of the high pressure microjet homogenizer was
80 Mpa. After 25 high—pressure dispersion cycles, the thickness of the graphene sheets was less than 10 layers and the
diameter of the sheets was more than 3 pm to produce graphene with high crystal quality. The preparation of graphene from
graphite tailings not only expands the range of graphene raw materials but also realizes the resource utilization of graphite
tailings.

Keywords: graphite tailings; ultrasonic exfoliation; gravitational settlement; graphite nano/microsheets; high pressure
microjet homogenizer; graphene
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