%515 %ol i B R Vol.51 No.6
2023 % 12 A COAL PREPARATION TECHNOLOGY Dec. 2023

XEHS: 1001 —3571 (2023) 06 — 0040 — 08

KEEREESOELETIE

M, Aakut, &M
(PR THEAI N EFE TRARAF, R FIL 467000 )

TE: BEREXBRERZEZMPHE RN EH T S, PR BRI T RIBERFF S AR KA

B

XFEM T ARBME L SOSF LI, A EBEER AR R, RERTF AR T LHE

MATTREE, TEEE TGRS, MR, Fik, FEAMFIZAREER T LHASNRE.,
Vh, NEBTUBEHAELERR IO L BRI, PoRAMELZH T AMBIAI, B L5 4
T EAEIKRI, B IHIRI, T AR KPR IE I TR F 65 R L, L+ k Ladad
PIV M ik R 3t SR ML MHITIRIE, @B mFRG T L E; TNAMELE I AN EN RS
WAL, ZHENR RN, REEN>RIARENRARAE, 414m KB TN RAR R G1E R4
EEBBENRARBZ AR L 5 A T BT TR EE NI 41738 B ey i R & I 44
B EATA T AURAE R GF AL, R R F AL, FikE— 2T R E, B R XA R RA D
FHAK, BERAERG T ERF A ARRBEHIRS; THRERESEMAR A LA REGRITA

XK,

2| B ZBRATH B EAEN RACR S I, B ® A, 26 RRF X R o R s AL

R EBEXTRRER ISR T Eokb, EFRFRTRIG RAGIET BT R T G
ik, FTHAFFTOHT, Re, NEBTABRILETRARBGLERAE: 20 #4270 FKZFT,
KHF,;EM T UK, REFRBEAOLE AT, T05RBH THFLEEEH 180 F t gkt ) i@ A%

it,

e

T,

KSRV RIERARAK., MRAREAREREHAZFRIYE, FRARTTEAAENT
1970 F R G E ERBE) A XE TR E —EIK, BARRELIFAE T LENRL);

80 FRMME] REFN#H B ARNHEARAESE, RATHEFEHN BN AT L 2T LARREHITIR
Fizhl b lds, AT EHARBERGNE, AT AT aahk, RARA G KELE ZXE
Gl AP AR . & Ao B A XA R —— B XA IRAELE ) 5 90 F AR AL = 5ok A
FOBET . AR AR RAR AR I LA G L EN T ORE, TERABELAIE
B, BEiegdF b, B X ARE AL B, A2 ¥4, £ 2000—2015F, ik
BERAPRAME R A TR RR T L, 7R RAXE GFRT. ATEER. BTERNE—
JEAF R R IARACEE T, W E T R E X RIARACRIE T e 3reg 2424, 2015 5006, REk
WL ERHADTERAERKE, TEZART &, 0, FRATARER RS EHBEKA £,
BATHRT RN+ BAEANRRAZ >R+ FRERNAFAXREN + FREFRZHEE
AP FH A T L REAE, RE, TEARARERAARREFTRE.: A FEHAEN L
ik E, BRBAS TRk T AR # R, FTRAREBITRARAPH—RELEN AT EL
BWHARKERRNSE LR, BRAEANL, PHMASFL. MWRREFAEARLRAKEZAR T2
Rt T 5w BRETERBORLAEEKRZ, K AEBARELEE Z, @ ek ik
51%, BRI hite skt kg, AA T EAAM 0 A, BRI,

KHER: MRk, MR, S ES; BRI Y HFRABARIEE); E&EE Ak &

YT e
FEDES: TDY4 XRAFRER: A
WS HHER: 2023-10-20  FfEHIE: 24 DOI: 10.16447/j.cnki.cpt.2023.06.005

EE B

SIAHE:

40

FREE (1966—) , 5, LRI, ZURPSY TR, BHATWIEBAT RN, WS SaHE M TR, E-mail: 13837581918@163.com,
Tel: 13837581918,

PEREDE, MARHE, 2P REGAEIE 50 ERIRPTRRT]. SRR, 2023, 51(6): 40— 47.

TAO Nengjin, ZHENG Jihong, LI Zhiyang. A General review of the course of development of China’s coal preparation technologies over the past five
decades[J]. Coal Preparation Technology, 2023, 51(6): 40 — 47.


https://doi.org/10.16447/j.cnki.cpt.2023.06.005
mailto:13837581918@163.com

%514 %6 Maet S . REMR L SOFAREAE 202312 A 2541

A General review of the course of development of China's coal
preparation technologies over the past five decades

TAO Nengjin , ZHENG Jihong , LI Zhiyang
( CCTEG beijing Huayu Engineering Co. Ltd., Pingdingshan 467000, China )

Abstract: Coal will occupy a dominant position in the primary energy structure over a long period of time. Coal
preparation constitutes the source and basis for clean and high-efficiency utilization coal. The paper looks back
to the course of development of the coal preparation technologies over the past 50-odd years, and presents a
summary of the coal cleaning technologies, technological level of process equipment and characteristics of coal
cleaning processes in different periods of time, with the focus on the evolution of the equipment applied for ma-
jor coal washing processes involving, for instance, heavy medium separator, jigging machine, flotation cell and
dry separator, as well as the combined coal washing processes. What is introduced first is the course of develop-
ment of process equipment in different time periods: the jigging machine has made continued development
evolving from the Bam jig to the independently developed Batac jig, movable-bed jig, air pulsating jig and the
jig for use underground; over the past ten years, the optimum jig structure has been defined through testing with
PIV velocity measuring system, and the jig has become more intelligent; the use of the heavy medium separat-
ors, such as the inclined lifting wheel and vertical lifting wheel versions, heavy medium vessel and heavy medi-
um cyclone, especially the use of the ¢1.4 m large-sized H.M. cyclone, signified that the research work on and
application of the H.M. cyclone for coal washing stood at the forefront worldwide; the development of flotation
machine started from imitation of overseas equipment to manufacture of a series of independently developed
versions such as the subaeration-type, jet-type cells and flotation column; in recent years, study has been made
on motion pattern of fluid in the cell using computational hydrodynamic technology and numerical simulation
method; as for the coal cleaning equipment, following the gradual phasing out of the pneumatic destoning equip-
ment, the self-developed air-medium fluidized-bed separator, triboelectrical separator, and the compound dry
separator developed through incorporating the special features of the airless dry cleaning table and air separator
made their debut in succession; in recent years, the intelligent dry separator has been gradually shifting its use
early for preremoval of gangue to the use for coarse coal separation and underground destoning. Following that,
the paper goes to introduce the course of development of coal preparation processes during different periods. Be-
fore the 70s of the 20th century, most of the coal preparation plants operated with the jigging and thickened
slime flotation combined process; in the 70s, the document for the general design of the 1.8 Mt/a-capacity coal
preparation plant was compiled; most of the plants started to use jigging and direct flotation processes to wash
mixed raw coal and unthickened slime, respectively, with only a few plants operating with heavy medium separ-
ation process; in 1970 the Tianzhuang Plant went into operation. It was an independently designed all heavy me-
dium separation plant operating exclusively with home-made mechanical and electrical equipment, making it the
first of its kind in China; in the 80s, advanced overseas equipment were extensively introduced in plants, and
some plants become fully automated plants where the main process equipment could be brought under sequen-
tial control and monitoring with programmable controller and various up-to-date sensing, measuring and dis-
patching devices. Among these plants, Antaibao Plant was a most typical one. It was then the only superlarge
modern plant in the country operating with the technologies, process equipment and manage mode all intro-
duced from abroad; in the 90s the plants engaging mainly in producing coal for injection in blast furnace, the
power coal plants and extralarge plants started to shift to the use of heavy medium separation process, and their
washing processes offered the features of being more simplified and modularized. Not long afterward, the first
modular plant emerged in China; in 2000—2015 of the 21th century, heavy medium separation process took the

place of jigging process become the mainstream washing process. Anjialing Plant, a superlarge modern plant op-
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eration with all heavy medium separation system, was independently designed, constructed and managed. Its
successful operation marked a new milestone of the country’s ability to design superlarge modern plants; from
2015 onward, the coal washing processes applied in China was approaching the advanced international level,
during this period, most of the plants plunged into technical remoulding, capacity expansion, upgrading and re-
generation of process equipment, with an aim to turn the plants into automated and intelligent ones. This led to
the development of a combined washing process featuring the use of intelligent dry separator for removal of
gangue, the superlarge H.M. cyclone, the novel cross-flow filter press for dewatering of flotation concentrate,
and ultrahigh-pressure filter press for dewatering of flotation tailing. Lastly, the paper presents the future out-
look: the heavy medium separation and flotation will remain the predominant washing processes; the large com-
pound dry separator, coarse coal dry separator, the dry separator for separation and destoning of coal under-
ground, and the new-generation air-heavy medium dry separator will be applied in a more rational manner; for
improvement of washing processes, the main efforts should be made directed toward the following aspects —
washing feed coal with reduced amount of fine slime or producing no fine slime, rewashing of middling after
liberation of intergrown constituents through crushing, and in-depth flotation of slime; the washing equipment
should be continuously improved and upgraded, and vigorous endeavors should be made to promote the domest-
ication of process equipment; and research and development and popularization of advanced process equipment
through innovation of washing process and methods can help coal preparation plant to become automated, intel-

ligent and informationized.
Keywords: coal preparation; coal preparation method; process equipment; washing process; ultralarge modern
plant; domestication of process equipment; intelligent plant
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