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Development of ECOPRO® coal gasification process :
~High efficiency coal gasification technology applicable
to low-rank coals~
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Abstract

Coal gasification is a key technology for converting coal into synthesis gas(SNG), the
common feedstock for synthesis of chemicals and electricity generation. Now, the
development of coal gasification technologies are conducted for commercialization all
over the world.

Nippon Steel & Sumikin Engineering Co., Ltd. developed the innovative coal
gasification technology using the high efficient two-stage entrained flow gasifier
(ECOPRO®), and testing has been completed at the pilot plant with a coal feed of 20t/
d, verifying applicability of the process to low-rank coals including brown coal and its
operating stability.

This paper reports on the development experience of ECOPRO® and operating
results of the pilot plant using brown coal and other low-rank coals as feedstocks.
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Table1 Coal analysis result
A A Ri%B aixC
B | Snms | RRE) | (BaRs)
K5 mass% 11.0 4.8 3.5 3.8
T K45 | mass%-dry 1.5 2.0 8.9 3.6

DHE| VM | mass%edry | 50.7 50.6 43.2 48.1
FC mass%-dry | 47.8 47. 4 47.9 48. 3

C mass%-dry | 68.8 68. 4 67.8 71.1

H mass%-dry 4.8 4.8 4.7 5.2

B N mass%-dry | 0.7 0.7 1.6 1.1
AHME| S |mass%edy| 0.2 0.1 0.9 0.03
O(ZE45) | mass%-dry | 24.0 24.0 16.2 19.0
H/C Lt | mol/mol 0.83 0.84 0.83 0. 87

FEE (HHV/LHV) | MJ/kg(dry) | 26.53/24.78 | 25.5,/24.75 | 28.01,/25.66 | 26.80,/26.35

SZMEOR IR TH B A IE, FEiLi TR TK
57 % K910% (AR LTI BN X0 SAL L 720K
RZAN, AV FA YT HEOHIES B KR, C i)
DORBHIM AR E TDF FANTz. T ANTZE
B SA Ty N 7TV P OAH IV EC T -
i L CRERICH W72,

B ORELOMEIRS 5, SMEOB K A KIZ.
A Y PR THEOHIEF R C R &I, D
23%50mass%-dry & W2 &S B RE W 5
ECOPRO™IZ# L 7= fi RIS/ E D,

— 5Ty WA ARERITREE S B ek e AL HE O ARA
EEE RS L ARIZ24. 78M]/kg-dry T &
0. Bjx(25.66M]/kg-dry) B & U C jx (26. 35M]/
kg-dry) IZHRTHEL o TWDH, TN, ARD
Pl 5324, Omass%-dry T, B 5 (16. 2mass%-dry)
B L O C i (19. 0mass%-dry) Il RTLwnwz &2
BEALTWD, Z072H, AROREIZE W T
A1 ARG B O IR 2 > A RN S 20 ) O 7
AR O E 2 S A5 & L7z,

AR OIKG . FAT AEO#ER Ik & { B2
252 5HNFTHB, T3, IKT=EIZEHLTAK
EBRBIVCRZHET S L, A jRIZ2. Omass%

-dry & B (8. 9mass%-dry) B & OF C jx (3. 6mass%
dry) ICHRTA v, 20720, ARTIEZ 55
AN TA S 712k bV Ta—TF 4 ¥ T ED%
DN EETd 5 LGS Nz FHHTRILTAT
DAZTA—=T 4 ¥ TP TFICREE NG
. S OBIBEPRELS 2D, BRROET A
Bashs720, RBICTBVTIE, A RRKEBRZ
TO7 7y 7 A (RRGHEMN) Z@ML., K=z
wmL7,

KA BEREL D IR HE O AT % 22 212, ALK
BT 5 HAH & B OBRRIRE 2 X 9 1R T . £k
H AR E R % A T 7 O I ALK & OFEHTE
B E RIZTHT L LT IKGREDH 50 K5
MBI Lo TR 7 OREDRE SN D DT, I
PRALEBIC 81 % SRR BE 3 e D 72 D H PR 4REE T
Hbo €I T, HEORKRDHIALREO X T F Rz
BRI 5 E 7 3D DKM D 3 H i R &
35 & SiOH5 = TiE, Bk (50. 2mass%) >C jx
(32. Imass %) > A 5 (29. 3mass%) DNET A A
A% F720 ALOsHG & D B jik (25. Omass %)
>C jx (13. 5mass%) > A jx (10. 3mass %) @ i T A
AR S D7 D CaO Bisr =L, C 1 (17.3
mass %) > A jx (10. 0mass %) >B ik (4. 2mass %) ®
JHIZZ v 2OXHIZ, AREBRBIVCRD
IRGRENZ D3 5 72D KA RDIKTEE D A
#1215C. B k1345C. Cjxl120C & =D 5, =
D &) AR E R THRAT AU IZAERT 5 A 7
7 % I AR BRI EZ I HEIN T 5 72912

Fx2 ARBRKPOIER
Table2 Ash analysis result

A A fix B Aix C
Sio2 mass/ % 29.3 50.2 32.1
Ca0 mass/% 10.0 4.2 17.3
Fe203 mass/ % 7.1 9.0 15.6
Al203 mass/% 10.3 25.0 13.5
Mno mass/% 0.1 0.0 0.2
MgO mass/% 8.7 1.9 7.3
TiO2 mass/ % 0.6 1.0 0.7
P20s mass/% 1.0 0.1 0.4
S0s mass/ % 14.3 2.0 3.0
K20 mass/% 5.0 2.0 1.1
Na:0 mass/% 5.7 0.8 0.5
Defomation | °C 1165 1245 1115
’g’%g 4 | Softening [C | 1215 1345 1120
Flow C 1225 1360 1125
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XA A% B A% C
Ho 27.7 26.8 29.0 28.7
CO 54.4 54.5 57.5 57.5
CO2 14.8 16.0 10.4 10.9
CHs 3.1 2.7 3.2 3.0
Hz/CO kb= 0. 51 0.49 0.50 0.50
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Fig. 14 Diversified project modeling of clean coal tech-
nology with a core of coal gasification
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