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Study on staged refining coal to clean-fuels system

LI Chufu' ,MEN Zhuowu', WENG Li',LIU*Ke?

(1.National Institute of Clean—-and—Low—Carbon Energy;Béijing 102209, China;
2. Shenhua Science and Technology Research Institute Co. ,Lid. ,China Skenhita’Energy Co.,Lid. ,Beijing 102209 , China)
Abstract:In order to realize higher efficiency and clean utilization of small size-coal ,a staged refining coal to clean fuels system was pro-
posed.In the system,the raw material was cheap and abundant small size coal.Using the rotary kiln pyrolysis process with solid heat carri-
er,the small size coal were converted into semicoke, tar and gas intermediate products,then they were refined to clean fuel products such as
naphtha, diesel oil,liquefied natural gas (LNG) and clean coal via'the gas conversion and low temperature separation, tar hydrogenation
and semicoke forming processes.The analog computation was conducted.The results showed that the clean coal,o0il and LNG yield per year
were 6.18x10°,6.14x10° ,4.6x 10 tons.The raw coal added value were about 3.6 times.By the integration and optimization , the annual wa-
ter consumption was only about 3.1x10° tons , the_energy efficiency could reach above 75% ,the waste water and solid waste was near zero
emissions. Under the current market price , the investment of the system were about RMB 1.25x 10", the annual sales were RMB 9.41x10°
the pre—tax profits were RMB 2.14x10°.The payback period of investment ranged from 4 years to 5 years which didn’t include construction
period , the economic benefits were significant.

Key words: coal pyrolysis;tar hydrogenation ; semicoke briquetting; near zero emission ;clean coal

0 3 = T B R AR A H IE Ab TR B Rl Ak R T By
B, TRy s, H K 28 0 B BB R REAE

WA RAT5 Qe By A T AR A HE DL, 3 X s i IRAFE R 2 BB T A AR (R IR E

(1 I A 0 A A8 /k'ﬁEME:io B =R IE (,.“{EEWHIEHZIS(*M)B L2/ IR PN ]
B AL BRI BT IR, X R RE IR A A R B o L ok 5™ ot A0 e 5 AR A, O HLRA
Fﬁﬁa‘/ﬁﬁé,\ﬁﬁﬁfﬁiimo AT, P % FEAR KAEARAE AR . Bl Yol far i AR

Kim B HA.2014-07-08 ; RELREE /M DOI:10.13226/j.issn.1006-6772.2015.01.020
EEWE : HESHAIIT R RITI(863 H4) ¥ BH75 H (2011AA05A202)
EBERT: 48 (1980—) , 3B, THEMA, SRLTIENN,IBL , MBEN IYURAF LIZDEEVRIA LIF, E-mail : lichufu@ nicenergy.com
IR, NTER, S T, SRR MR R G 1] EOR 2015,21(1) :86-89.
LI Chufu, MEN Zhuowu, WENG Li,et al.Study on staged refining coal to clean fuels system[ J].Clean Coal Technology,2015,21(1) :86-89.

86



PRI IO RS T AR R ST

2015 4F55 1

PRI AR PSR ) 22 T R B AR R R Y R
fE 71343 8000 1 t/a L I {HZ BB IR AR H A
R, 46 8 i AN 5 55— J7 T, R o B A 170 1 3 o
TF 0 RO W G Ak, [ PN AR AH G BIF 5 B T R T AR
ZW5T, 24 MM AR 1w Ak Tl A6 R FH &
B B, AN K% B TR 2 o AR RS B IR T8 T
BB S T R e A AR T i T
P AR A P 2 £ P (R 48 RS Bl IR 3R i T2 DL )
H B2 BE W VLR 2 T8 R R B G A A 3
RS T2

A B AR R G T B 0K A A ] A
Yy i TR T 2200 SO i TR
o ZBE P —Fh o GG B R 58, D
BT 5 ORI A TRk, IR [ 44 B2 A ] 7 7
R NI LR Y S T S e e S I P RS L
(B =9y, 9K e 2 RS He RV 4 B AR A
e gl BRI AR T2 B A TR A I e TRk
RAIRS(LNG) | T ¥ B 55 5 i 0ROk 7™ il 55 B e
SRR P2 B R AOR

1 RENE

WO RN R R R A 1 iR, R
Gr)E SO AR AR L PR (/N T 25 mm) 28 TR
Ja , 36 N LG 7 Il SN A, 5 750 ~ 850 °C 2 £E
PRI G I R A A, A P £ T AR
R SR =y, $A 0 B 42 ) R 550 ~ 600 G T
2T AL BRER F ok Ay K SR BT, 3K OA I A
AR T AR S A AR e R R A
BT RE B TR 5% ~ 10% (1) B 245 700 i) 5 A h i
T 0 T v O 7= o 20 A R 0o R W) B A 5% ~
15% 19 2 W3 R K 7 3 R K T e 55 — i AL, PR
KA B T A BRI A A R R DT RE B T

KB R HERL, s > T KRR RS R4 R 3.5
MPa J& % A8k s W H i CO kb H,,
Bl CO R EUNT 1%, R )5 U A28 & |
BRI A ) CO, M H,S %5 I G BB 4 B, 15
| LNG 7= H - T a2 a8,

CO, 1S
A
B B3 Y ks 1
i I {2 e ]
HZ
1{;5]1
R i ==l N | [ = pay R
e K
Trih K

ey

OB EF R ERRATRE

2 REgEi

R
FO B A A0 4 AR B A RO 4 | AR e K
Al RS S R AL B A i AR A
RIZEER 5y, FIH Aspen Plus 8 37 RGEAIT | P4
J7 ik BE RK-SOAVE 2, o SRR #4 4% |
FEIh 0 o R FHWOCR SR R AT 15 R 3
e DA T S - AL

BEALL Ffr e B 1) 35 el B A 4 . S Tk A3 by
HICE U@ 45 Tl FC R 40 Fr P Ik
HAE T FITTER 53 B IR O R W o3 A AR
INEG=Wy 3 A 55 . RGEEE MAR KGR,
R 2 A Kk i R Tk 23 M T R 43
Brihski,

2.1

F1 HMERKBE FERFEAFGEITLSHMTESH %
p T4 TEZ A
e M, A vy Fc, w(Cy)  w(H)  w(N) w(S)  w(0,)
R 10. 58 7.25 35.10 57. 65 73.51 4.41 0.96 0.35 13.52
P H2 (600 °C) 1.02 9.67 13.47 76. 86 84.09 1.30 0.77 0.50 3.67
2R AR (800 °C) 0.92 10. 36 7.28 82. 36 85.49 0.58 0.70 0.49 2.37

TSR 7 ) o3 AT B R B, TR T T AR AR
BRI IREE - 5 EARAS, BUIRE 600 °C
ARG IR 7 W f 7 T 2R 75, 0%  fB

P T IR R 7. 8% B P T B R
12. 0% FI#AS K P2 80 T RR 5. 2% , KA BETE 20
g T I E 800 °C , 13 3| k. %

87



2015 4F55 1 11

E A A H K 521 %

2 MRS AS A R BR R AR N S R
N 5. 0%FEAT A IRHICR R 14, 0% , SEM R

76.6%, | M W R K 7.5%, K 7R N
5.6%""14

*2 MBESTEFERSY %
QD(Hz) <p(CO) QD(COz) ‘P(CH4) ‘P(CzH(,) ‘P(Cszt) GD(C_zHg) ¢(C3H6) ¢(C4Hm)
25.8 16. 8 12.5 32.0 5.4 3.3 1.9 0.6

2.2 BRIER

PLAE AL 3 1000 T3 ¢ MR KA IR (/T 25
mm, /K53 12% ) F G2 R 0T AU T AR T AR
]k 8000 h, FEALLEE AN T .

JEk
MARBE/(TTt-a™) 1000. 0
FhesH/ (it -a™) 28.0
kLS
AR/ (Tt a™) 70.0
FLRE/ MW 130
SHIEIE7EEE
WS/ m® - a™) 10.7
SRR/ (Tt a™) 67. 1
A/ (Ji-at) 3.1
7 i
I/ (T a™) 618.0
A/ (T e-a™") 8.8
S/ (Jieeah) 47.9
i/ (Te-a™) 4.7
LNG/(Jit-a™") 46,0
R IR/ % 77.6

Xof AT TR A A 8 43, AR 20 B T AR
(TIRIEE 200 °C, ##EIE 600 °C |, 2 MR AR IR
JiZ 800 °C) , BLll45 ) F R Ak 5 T o £ 1
h 3.3, P T ICRE S 60. 5% , £E I A (UK
iR 3.0%, [ S 3.8%) TR N 7. 2% , S,
P RCR R 10. 0%, A 7= i R AR £
(800 °C) i 82% , #fift1- £ (600 C) 1 18% ,F- £
MAER TR 8. 7%, BEPLEE SRR, xR G E W
LU 62.5 J7 v/, AR IR B AR m = b 1 &
LA CO AR il B SU0RT DA 2 A 7 i
ATE AT BT CH, A ZE TSR &, T LA
AR A, B AE SRR % R G AT 4F 7= I i
(K53 6. 0% 35 K57 /NTF10.0%) 618. 0 J1 t, £ ik
8.8 5t Sl h47.9 5t ,HIW N 4.7 JT t,LNG
h46.0 T t, RERERGA R 75% L) I, i T8 H
TH B R SR ST PR BRI (2 60% )

88

3 RKkSHEMKL

e FE AR B U5 7K B R O A B AN SF- DRI
IR AR E A BRI T b R i E N R 2
— o XPBEIT SR 0 T AR B G G R AT O
B, 1% ZR G0 L BRI R A Vi 8 B R A
e SRR EIAR RARPL R SN EE AR RN A |
A B AR AR SRR S RAR G R
5o AR 1000 J7 o SR I AR R SEH

IR BB AR
PR AE A/ (1- ) 93.3
HAKIER/(t-h™) -56.8
R (1- h7) 41.0
MRS HIES/ (1o b 210.3
TR 4
LR RESAIER 24.1
A4 Jeedk
CO ZE#/(t - h™") 38.8
AR AR/ (L b 16.9
S IKRER/ (L hh) 10. 6
W ER/ (1 h™) -37.5
I
FEMTALEE/ (t - h7") -2.4
MRAHEE/ (L h™h) 31.9
KBRS/ (1o ") -4.6
AR
e/ FREEFR AR/ (L h) 63.8
A1t 390. 6

Teeo# A CO RS B, % 0o L 26 1 6 K U5 T 1%
YRS 1o T

ARG AE/NFER LK A 390. 6 t( Hrp AR AEFEK
mi B2 53.8%) , FEAEK N 312.5 J7 t, 451k 1 t
JRIEREIK 29 0.3 t, M A HE R B R AR S EAL
TSR AL BE 1 ¢ bR ifEE TS T FEK 2~3 1,

Z ARG F B KA AE AR P A 0 B i R
IR R F I T Ak 38 K & A i S K 29 51 5
Va, 0] AT B B K iy i 55
JOT AT A R R R A T B2 K A B L R AR T K



PRI IO RS T AR R ST

2015 4F55 1

e 16% ;25 ¥ T 2 B0K 241 30 )7 va, THESAHH
FEAE e VR AR T, v DA AT FIVE SR b 25K, A
T EEKFEL) 10% , SE3T T 2R K 3 ZHERK

4 MAR=SHkEK

XF 1000 J7 t/a R 20 0 M iV T RARE R S8
F RV TR A G5 R R A YT
MO X R G 125. 0 27T, A5 Bl
AZ)94. 1 {470, 01 FIBLL 21. 4 {270, IR RS20
W 3.6 4%, A ~5 a( AN E R , 85
Was ., ZRGEEA CHGAR KFENR | BEFEAR
HERAR” A3, Tolb iy A5 ]

IR R T R R G B T R P AR
e 55k BOA s B AR A AR R AR T
ZRE AR T U RO AR R A AR 4 R A
B, PRI IR A DL B A SRR B R S 32 B Eiifl
2y [ AR AR A SRE AR R S T AR FH 1) S 2
ARA - Oanfar i FnRE AR IR R 40 ok A Az i, B
ML & i S E R KR s ke, @m
i S IR AR 5 B R SR SR A, DR UE R I
B O /o= 1 SR S (27 S e I N o
— o LA R A [ 2 e IR A T2 SR TRl A
RIS SN A, SRR B AR IR AR Y SR A R
FH OB FE Y A A A 3l L AR TG 2R, J N
R RE AR IR | AR A e R MR | IF 76 o Bt
F1 g iR B A o .

5 & iE

IO SRR T T R R 2R 4 T A b R R A
IR B A I S LNG T R SRS T
BRBL™ . MR R G AT AT R B AF AL 2R
REJ170 1000 J7 t BERY R GE, BAF A] AR 7= i B
i JLNG 30591 618.0 7 .61.4 T3 46.0 J7 t, SEHRHE
TRy TR ORI SRR (2 3. 6 A%, B¢ [Nt oy
4~5 a( AF M) X RGAFEFEKL 310 T7 t, BE
HHALRCRIBF) 75% VL L, IR K K [ S B3 & HE
o SR I TSR R G BT < B REAIR L K FE
I REAEAR HERAR” 45 00 3, R JER 43 Ak S ik
AR [ B ol R B A I O T AR R . i
ARG FEPITHOR T AR TRV o1 AR
TNE AR R AR R B 255k B {H & KRR
PRI FE AR A B, 38 T B — 2 T R SR A 5
ARG,

S 3k

[9]

[10]

[11]

(124

[13]

[14]

[15]

[16]
[17]

kL E AR R A AR SR [ )] P RN
2006(2) :32-35.

JEBRL, T TR R i R R R R Bt A [T ] R
MR 2011,37(5) ;24-27.

T, BB R BRI L T b B RE IR B B T BE X 5 F 5
[J]. 35 ¥R 2012,18(4) :1-3.

MR, RS, T AR R IR R A T 4 R I
b2 82 [ 1] E % ,2010,36(9) :99-101.

St A, N, A GOR H 2 B BRI R R
FISE[T] AL THE% ,2011,30( 1) :88-94.

BOKAE S me i (T8 B TR & B[ 1] h
[#2: 51 5H],2010( 18) :24-25.

K OIE IER SREK R ARSI R TR 5 2B AR [T
LT ,2011(6) :1-9.

BN, T ARTE T S5 ] A PR A e A i by SRR ol ep
WFEE[J] B4R ,2012,37(9) :1591-1595.

S KB iR R R 5 SR [ D] 0922 pE bk
2 ,2011:53-55.

ZECE RS M R O T B A A e AR I 2 T
[J].J84ET2012(1) 1 1-5.

Fo i r RN RAEZE T Aspen Plus A9 KR 1 FE AR
Y] AL Tl 5 T2 ,2011,28(3) :49-53.

f‘ISTZHE,{% Z'S,%Eﬂﬁ,%ﬂ’ﬁ%gﬂfzfﬂ%?ﬁ% Aspen Plus
SEPL R T AR A (1) AL AR Y e S SBR[ ) ] Ak T2
%,2010,61(4) :969-978.

3 e S /e e | R N I R e
FRE TARS T.2,2011,27(5) :443-449.

S AR A 0%, A AR R [ M de s Ak
2Tl i, 2010, 229-231.

Wk | ST AR R IR R A T AR R[] R
5447 ,2008(10) ;23-25.

SRR A U B SER R[] AL T, 2005(3) :55-56.
B, A W AR BB R A R R L] 1 S0, 2011
(8) :46-48.

T i1 B =

2015 F(EHEBA) & &M 20 T/, 2 F 6

B 120 (A HEFE) A E AL E S R IITE;
EEAT I W %, 3R BE BT 1R,

Bt

TR o fe P R E WS B R

78 I R BOR ) % 4 8 (100013)

BEZEIE . (010)84262927-12
£ E:(010)84262114

B FIEM:jjmjs@263.net  QQ & :309163437

] 3k : www. jjmjs.com.cn

89





