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Abstract: The development of clean and efficient utilization of coal is of great significance to ensure national energy security, support na-
tional economic development and realize the goal of double carbon. Coal grading utilization technologies based on coal pyrolysis with the
advantages of high energy conversion efficiency, low carbon emission and low water consumption has become the most promising technical
route and industrial practical direction of coal clean and efficient utilization. The development history of coal pyrolysis technology at home
and abroad was systematically reviewed. The development and application of coal pyrolysis technology in foreign countries were introduced
based on two periods, i.e., the early industrialization in the early to middle of the 20th century and the in—depth research in the 1960s to
the end of the 1990s. The typical technologies and industrialization progress of independent research and development in the pyrolysis
processes of moving bed, rotary kiln, fluidized bed, belt furnace, rotary furnace and gas bed since 2000 were reviewed. The technology of
clean and efficient conversion of coal grading with multiple co—production has undergone more than a decade of development, and a devel-
opment system for this technology has been established. Based on the characteristics of resources in northern Shaanxi, multi —co -
production modes such as coal—oil-electricity—chemical and coal—salt—oil—chemical have been established. The basic research, technical
exploration and industrial practice of Shaanxi Coal and Chemical Industry Group in the field of coal grading utilization technology were em-
phatically introduced. Finally, the future development of coal grading utilization technologies based on coal pyrolysis was prospected from
three aspects: the basic research on the application of pulverized coal pyrolysis, development direction of tar grading utilization technolo-
gy, and the development of system coupling and integration technology. It is an important development direction to establish coal grading

utilization technology with more abundant product forms, lower energy consumption, higher project economy and comprehensive resource

utilization, low carbon and environmental protection, multi—technology integration and coupling.
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0 35l

i1 10 a, HERTE TR I — IR B R IH 9% i L)
AR E R B A BT R SR e e T
AR T B A E ORI R RE R L SR B K
Stk R EARHE 51T SR AR A A R T o
Fe s R 2B AR L 20 30 B 0 1E P A AR
Fof B 4 < B = O e A A b T ORI 2556 1 3
e, AR UEEAL Tk sl 2 oofb ARifb & &
TR QHAE R e B8 AT 55, IR OCEEAZ OB R
YOG BN A JRe MR SR PR del R 2 T e fit
&7 B, K7 & S BEAE A TRk Y 5% A6 A H
FEAR AL T =l b el 2 05

MRHRARC AR [T 0 (4 A S 285 90 R 55 28
W) R AR R S B TR Sk
G EAER R K I B IS A T 2 e s
S AR L TS B ARK A A SR L
(B (B R J5 , Rt — 2P A o S A R
KB b2y b A R B INAEL ™= i, AT SRR AR i 1k
FIH 4 2 S e 1 e AL R i & AR R s K
FE LTS YRR UL K™ S B DB i | %2 B AR
DIASESARE Ry e S AT AR S I 43 O3 i v A AL 2 B
FERAR TETRR DA SR SRy e S B8 53 Jo ) FH 4 R 5%
BEA R A AR 7E 2010 4F 8 H 25—27 H 2647

2

T

o rp B R TR R 8 ts B R Y 4 (COAL
CHEM 2010) =, B 75 HE £k T 48 A1 47 BR 524 A #
( TIRRBRIREAR AT ) A 3 CIRE I 43 I 1 55 Ak 1) B 2
SEHA AR EREE, e RGE WA T
DASKERSigE Ry e Sk (8 E A8 SR 8 0% v i A 2 B
FERIRRE RS B S B S T O T R AU e 2
BRP=TF & R G0, #0r T & AR A0 Tl AR i 56 7 78
Ko AR AR A S ) S e AR R IR AR 40 T
BIHACE S E FERE R ER TRELEE
SR Pl i R M B S TR S 0 AR R
KRG PR T R A% O S B B R B =
W ALIRIE N I B T — Z2 50 ) B 40 20 114 7= b 4 AR
AR

DRSS Ry IS 01843 I R AR CL A 204k
T AT 2N R, g S R B RS AR
Z—o TECREW A& R i mg A7 314l (2014—2020) )
CHEZE A+ =T R ) (REIRH AR H A Q8 17 3
T (2016—2030) ) 55 B S BUR SCHF i i . < 1
RCARE R AR IR 3 R 53 A R FH ™ < T DR 12 AT o
PG R AR 3 R A S AR e ™ < T o g
IR AL AR, S 5T KA e ik A
T AT A AR AR, R O I AR A
AL RIS 45 /R TR S M SC BOR , RO i i I
SRR FHE AR & R PR B I3 R A X



B L 40 LRI e Sk B HE 7 TR FHBER - [t e 22

2023 455 7

PEREBAL Tl Al 2 oufl ARaR AL A LK A
W [ R RE IR 22 e R T BB

EH RGN T [ A SR PR PR RO 1k
JRPIL, i 4 1 3 ERE I T 5 A =0T
SRR T AV AL BERE . A48 1 50 T T R A
FACZ IR I R R G M I E RN T
e V4 FRE A T A AT g U ) A AR L

1 BERREABRERNEREE

1.1 ESMERREABEANELRE

PEEA SCHRICER, RN W - BRE T 1792
AP SR AR TR R A IR AR A5 R BESOR T 2302 iR
U0 1805 A7 R FH v 0 i A e LA A I o s 2
£, 1812 4% F H P AR TR AR: (1) BT B F 12 3L
B BRI JE RS TR EUR AR /Y B i
B V22 1 ORI 3 T AH 4K R HZF AR, 1860 415
] 2 S 7 AR R TRy ey AT IR AV T i BCAT I
LN 19 et J5 3, SRR A B TR R AN T Tall.
P S IRIR R Tl iR . 20 2 LG, R
HLAG H BN 32 N , B0 R 75 SR i,
IR AE— ORI S T 8 ] 2] ) e e D e e,
PR B AR R T L R R 5 TR A
AR R BB AR B2 R A & #8275 20 tiE4d 70
AEAR, TR AR A S LR & P IR A Tk A
FHREE & R, Ik, B AME IR SRR R8s
DT 20 2840 2 rponk 50 3 Tl 46 # 20 it
60—90 FAUKIIIRABGE 2 BB,
11,1 20t 4247 Z o #6947 41 T b 16 3

20 2047 8 ) I O A A Tl ) A R I T
1925 AEFREJF & H# T 8a —Bh, RAR R

BRAR P AT 2 i B R4 A 1934 AR AR PR RE 13k
500 v/d, RIS EEEA 98 &5+ 8
AR PRSI ILANEA 27 G 7 I A 7= A
B, A A A = S Ay, X —
A s SOy Al o D 22 R R RER A H A eSS
FI &2y = Brbrgde sy T,

25 =B 2R 20 ~ 80 mm HARAE BEF AR AR
(7 LEAR T ZLN R AR 2 55 2 50 ~ 150 mm ) T4
PEATHEASR , DR BRI R b S5 20 45 1 R s B 2
JEAEE

BH =BT LA R, &8H5 =B T4
o B ST 2 R AT AT Tl A T I, A
TR RS Ry TR TR TR A 3 Br, M5t
Zoad TR TUAREL SR G Zead TR B i a &l A%
B, fE L BRI R TR T RO T &
150 °C, 7BV B: , SR BE 4 2 500 ~
850 C, 7E T B M (BB ) G MR 2
100~ 150 °C , fjaHE . TEA AR G
PR B G| PR R W e 5 Sa8 B R S o o
KA AT BRI A i B Y R B, A
— AR EEEE AL R B, FIRBEASNE, AR
MR ATREL, B EE R G EAETNR A AR o B
JE Vet LVt LA R BRI o TERTYS i TH P15 2
M2 85 °C HE/K WET A 78 & TSR 51, fEih o
Bian— ORI AT, 2adix 2 25, il o
By TEJE VA T2 B oy th AR A i 43, T MK B 45
Ko TEVEARIE FIARIMIR AT VRIS AR Ve ok, G
WEE R AL HRAEE 300 ~ 500 t, Jill T2 A 150 ~ 250 t,
FHEETH 10~ 60 t, AR 180~220 m’/t, MM
{8 5 880~8 820 kJ/m’ .

H1 &F=BFEARITZAR

Fig.1  Coal pyrolysis process of Lurgi three—stage furnace
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Fig.3  Coal pyrolysis process of COED
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Fig.9 Coal pyrolysis process of Sanrui external thermal rotary kiln
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Fig.10  Coal pyrolysis process of Longcheng rotary kiln
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Fig.11 Coal pyrolysis process of MRF
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Fig.12  Trigeneration process of circulating fluidized
bed gas steam electricity
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Fig.13 Integrated gasification and low rank coal pyrolysis ( CGPS) process
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Fig.14  Coal pyrolysis process of thermal carrier—free
regenerative rotary bed
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Fig.15 Coal pyrolysis process of L.CC
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Fig.16  Coal pyrolysis process of SM—SP

12



B L 40 LRI e Sk B HE 7 TR FHBER - [t e 22

2023 455 7

B, o B AR R o s R AR R P
ORI B S i R, g1 B A I RE AR
OrEEOCHE— o L s A R A [
RPMANEIR B AR | B AR W W R A 283K
AR R it SR TR @ M
BTG, A o B TR A IR I A S T
ER, SRS TSI A B0 £ 870 10 s A %o TA
FEIMEAT I, [PPSR AR K R 22 SO B A
Je BRSNS E AT RS R, 5 2 R N R 36
PR e IR i, 1k — 20 DS b i A
paniE i e SHUPESTHERE /S Y= oD i I s e o B
EEAFN S IEDEIRBENE . 1B 8 T 8 O AR IS
LI EAHUTT 5 — VR PR A TG R
BESAETE, 75— W0 D U X, AT
ZIFEICRIE 17.11% (A% & TRBCR 155%)

BEMRFEAL AR K 80.97% , By FE 7R 45.24%

2) ik KA TR I T2, % T2 B
SR AL T AR5 B A7 BR 534 E 28 B RIVG e g SR
KEFIERIIF &, A AR S 5B AT Tl
W TR AR R A A T A BT A Y, T2 R A
17 Fi7n, <30 mm (9 0 28 5 1) B OF 35 R0 42 Ry
0.075 mm(200 H) FIRE (K <1%) WAL 5 101
PEAMANE AT S 2 25 R A S0 4, SR
Je B AR XU 8 e i A DR A B ) 24 7
AT R E A AR R RO g P (] ) 3
3l , IR AR B A HE AR I R 42, [l
AR AR IR R RS B BT A3 B L R A
AT SRR AN R G, FE SR R A
S0, TSR F P P SR B R LA

=
ﬂ&go

17 SR KRRk ER BT LR
Fig.17  Coal fast pyrolysis process of conveying bed
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Fig.18 Development system of multigeneration technology for clean and efficient conversion of coal grading
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Fig.19 Multigeneration model of coal-oil-electric—chemical
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Fig.20 Multigeneration model of coal-salt—oil-chemical
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Fig.21 Key technology system of coal grading utilization in Shaanxi Coal and Chemical Industry Group
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Fig.22  Multigeneration technology scheme of coal grading utilization in Yulin chemistry of Shaanxi Coal and Chemical Industry Group
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