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Table 1 Industrial analysis of coal samples

A HK K 5y x5 Bl  Exa
=B /% 3.97 28.1 40.04 27.89
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Table 2 Grain size composition of coal samples

$i 4k /mm R % Ko 1%
-0.5+0.25 37.42 9.21

-0.25+0.125 21.43 14.37
-0.125+0.074 14.37 39.43
-0.074+0.045 9.32 48.93
-0.045 17.46 66.88
it 100.00 28.43
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Fig. 1 X -ray diffraction of coal samples

MERITTMEREEN KB &, FEWIR
HHTEEMRBFEREERKS, REEHN
FABME. NR2BHERERNEIRERN 025 ~
0.5 mm, FHIKE 0.125~0.25 mm; P& PR LU
FRCAE, GRS, HERE RS,
HTESENER, BHRERKIASR, SFEK
Ko ME 1A 5N, BRI EEY MFARIRA.
BRA. ARUEE=EE, sE. BRA. A
RBME=BYAFEKEY Y, T FERdREsF
BT R A . BRI /E, BX -0.5 mm REZR
YERTHAI R .

1.1.2 G - B+ e B oR r il &

WE 1 g GURMERRL, BEEIE+ R R
b 1: 100 ELBNRASS, BRIGKE—E+Z
BT BNR ARG, BT RN R & R 7K
M, ZEREET iR A e s, 8
BHZ MFEEZRARAS, gokE—E+ " kRkHE
W B R MR )N E]

1.1.3 LIS

AW AFEEAERE: £E FEI AR T
B 8% Quanta 250; EE IR C X FHL B TR
ESCALAB 250Xi B4t B8 F B8 i 4%, F K /11X
K100; Tecnai G2 F20 37 & &t iE 5 AT B4R ;
FRIENL: 0.5L, XFD; fEE A REREAL.

TN tcacovan 210 (OGP AROTHD




« 72 . v

HIH : 2021 4

1.2 SEWHE
1.2.1 PKHEH] %

HIE R R ME B AR E IR
HIERL B /BB R SRR 5 min,
FANFGH, RPN R B T, 2 g
BIERE, BMNWETEBNL, St BRI H
BN TR 5 min, B H7E TR ERNYE
MR, ERANTEY, ERME TR, &k
R AR, BEXS K e
WEZ FH4, SBUEBURLZ MEMME; BEBE
G & Ak TR, EA P RE, LA
RESRGEREESR, ATHIEAGHEBRERE
PSS .

1.2.2 TEM 43

TEM 434718 Tecnai G2 F20 37 K 5Bt
FEMEE. HTHOREBR AR ERD, HEZ
FFERS 51, REAE, RESE, HEHkK
BRI TC/K Z B2, B kAT 8 75 A 1 4
SE, MERDMERS R BEAENER, EEN
RN E. R AFEDRIR,
FEZHEBER P BRSNS, SOWEE] MR A
K/INER B KT SR A B B S BR K AN
1.2.3 XPS 434t

XPS MR AT A ER AR E BRI K X SHksa T
REIL ESCALAB 250Xi BB FREIEL . MAAR
I S B KRR BT v B R L
i, REFANETRAEINBTER, BEE
TR ESERS LAREERR G L, &
FEIFEIR. BT XPS WREE AR R K
ATE s am EAWBEERA, FEREES, FbE
BN AR P R AR ER R ATT 5.

1.2.4 JEIR T

TRV A B R E 5K A1 K100 #E1T. BT

FBAE I AR, AR R A A TR R A R

FITRE PG, MORARE I B R
B BE Ab R AT S SERE RO IIE M, TR AR B 1 3
§9. 4 BIEL 2 g 2 W R G VA VR BE B RE B R 40
KHERE SN K100 WRE H, EIHRE K —in
— e, I LB, BEANERREESE, W
WA RIER B3, MNMHIRESEEM .
JESEfE A R BEEBIRE M E R 2/3 &b KIRE
RE R BE E e e RS L. ERATEA
Wik, HHBhEEENRE T2 mm 4, JFR
MR BR3¢ 1 O 8 F2 B F KX K 4
g PR RN R SR VR o, DUIROR B AR
YR RIAZ T BRI E .
1.2.5 HIETRTTIE

W 0.5 L BRERIENL, BRIKEA 70 g, M
BRHETE 1800 v/min. i FEEAERIEN, FEDY 80 gt;
FF A AR IE T Mgk — E+ ki Rl
W25, FESFBI29 (100 150« 200 250) g/to #
VIR B 35 g JEREIDN 0.5 L FIEREA, #
2 min, ARV 2 min, EMAEEA
fR3EBEER 30 s, FTFFHESIRITFFMGHNE, Rt
8] 2 min o It 8V 496 SEI8 PRIV FN T , Bt T FR 2,
B 1.0 g MIBERE NS S P A8 IR R R R IR AT K0
W, THEBBESDR=REIRKS, AT
PR R R R R

RN T R — 5 R T I B R ORI AE s AR
SHERHIAT AR, AT TR RER. 1E
+ Ak — IE+ T e R R AT R
F, UG EYIA 250 gt; M SFEEAEIER, &
YF A& 250 g/te SEFH 1.0 L BAREIZIENL, B MK
B 150 g/t, WHAEEE 1800 r/min. 435 BEIRSEL
BB : B 150 g MEFEUN 1.0 L SABEeH L TE
8 2min, ZJEMAN 70% =HIIE-T 2 2 min,
BN 70% EFIF EEEHHE 30 s, B %,
WMEFRE R EY PG, REIKRER, BX



E2H
2021 4 4 A

MFE . AR S AL BE R AT R, ©73 .

SEMMMBGI AR, SEFRERY HIVK
i, BIRIEZ RSB MRS B R E R L HE T
KPR 30 s 5, RAFETEFNE, LB Z X,
HEREMRAERE L. BEAYRE - B+ 25
FREUCIEER LRERE, BRIGOKE - B+ 2kt
WAL S I A R e a3 e B o A
BT & B = R A R UT T, BT RRE,
FEL 1.0 g WERBNER, BSHBPRITRS
W5 THEEZY MRS AR,
1.2.6 SEM I3

Xof B 5 39 ST B P T P R L 7 40 3 T SR I
MEAEAAE R F2HEETHN, BTE
AEHARFH, ATESRBE T WEEBRN R
BITEER, TEMIRE RN AT B S A B
2 HRELH
2.1 FERERNT SRS

T I I A AR SR VLR GRS UKL B T B R A
A DA1S HH 8 S 0 O v VR T B 11 4 3 7 20T DAAE
HAELE 50 nm A, HARES TR EEAR
BB B 77155 B 0575 AU B A S B RLBE K/ o
22 HARBEBRIAVER K MR R
22.1 YOREEREE R 1

YRR R XPS BHSR LA 2.

2.00E+05
Ct:

1.50E+05

1.00E+05
o1

1Ex43858/10°

5.00E+04:

0.00E+00*
1300 1200 1100 1000 800 800 700 600 500 400 300 200 100 O

EEakblev
B2 4eRER XPS TSR

Fig.2 XPS wide sweep results of nanometer coals
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Fig. 4 Comparison diagram of wettability of ultra-pure coals
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Preparation of Nano Coal and its Mechanism of Improvement on Coal

Flotation
Yang Dan, Wang Haifeng, Huang Zhigang, Liu Jiangshan, He Yaqun
(School of Chemical Engineering, China University of Mining and Technology, Xuzhou, Jiangsu, China)

Abstract: In order to explore the effect of adding nano coal particles into ordinary flotation collector reagent
on coal flotation, coal nanoparticles were prepared by cryogenic-grinding, and the surface characteristics
of nano coal particles were analyzed. Furthermore, nano coal particles were added to n-dodecane, which is
a traditional coal flotation collector, to make a liquid-solid flotation collector for coal flotation. The X-ray
photoelectron spectroscopy (XPS) spectrum showed that nano coal particle mainly contain carbon, and its
surface functional groups are mainly C-C and C=C. The flotation efficiency of the mixed flotation collector
was investigated and compared. The morphology of clean coal particles were characterized by electron
scanning microscope (SEM). Results showed that nano coal particles were clung on the surface of clean coal
particles. Nano coal particles on coal surface can improve the hydrophobicity and increase the solid convex
point on the coal surface, thus the. adhesion efficiency between coal particles and bubbles could be promoted,
and the efficiency coal slurry flotation could also be improved.

Keywords: Nano coal; Frozen-grinding; Liquid solid mixed collector; Coal flotation



