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Table 1 Ultimate analysis for Texas(Dareo)

61 4EES 667 &

lignite(PSOCG23)
Element % (dry)
C 50.9
H 4.4
N 1.1
5 1.1
8] 15.8
Ash 16.6
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foo TREASIL L AR~ RO S A F & 2
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Table 2 Effects of catalysts on reactivity of demineralized Texas lignite chars at
1800°C in different media
Material Im%fjg?iz:m Catalyst ® [mg(g/mm]
dry dry wetl dry
(1.0M3 [wt %51 s H,/CO H./CO Ha./CO
1 original — o 0. 170 0. 205 4,847 0.00
2 Char-Na Na.S MNa, 11.7 0,625 1.818 12,97 0. 660
3 Char-Na Na-Acetate Na, 1.66 0. 206 0. 340 3. 098 0.108
4 Char-K K-Acetate K, 4.00 0. 300 0.510 10. 89 0.233
5 Char-Fe Fe(NO1); Fe, 0.47 0. 166 —0.05 5. 360 —0. 047
6 Char-Mg Mg-Acetate Mg, 0.83 0. 086 0.292 1,317 -0.038
7 Char~Ca Ca~Acetate Ca, 1.25 0.130 0. 299 (3. 758 0.159
3 Char-Cu Cud0y Cu, 0.82 0. 067 0.187 0. 965 0.184
dry No CORIGHPRETHich & Bbh s, Tabhle 3 Effects of different loadings of Na
Na BT A R A4, drrd NS % on reactivity of lignite chars in
Ity dry mixture diC b SRS I 4 different media
£ARL, 5K wet mixture 2 ¢ Dem L 9553 Tempe- R [mg/g/min)
BRGCERMEYFEL L, —#, Na 727 — b&fin rature
dry dry wet dry
fcibd, wet mixture ¢ Fe LFABEOWMGE £l Na CO/H. CO/H: CO/Hp
BHEEER LI, Lnl, Fe il &, wet Na content: 0.86%
mixture (5 S5 dry mixture GBI HHD 12
R e, BESHBIER (LoREEEYRT) L 693 0.088 0.028  0.060  -1.220
HEOESL, Na jolio o5 57 @[5 bhie 770 0.078 -0 047 0.325 -0.123
. R R o 816 0.176 0.068 0.988 —0.330
Vo LOLDICF 5~ Aty wet TLTE A dry 933 0222 —0.003  3.050 ~0.076
mixture fAlFE, Table 2124775 & 5 Dem 1,047 0,248 0082 8502  0.00
Fp -0 FEHEL VRS Ta0A Abhis,
S ¢ wet mixture FCOEREELEGT, # Na content: 2.21%
»—BEOBRPEE LR do L Bbh 726 0,132 —0.047 0.061 —0.878
B, 778 0.108  -Q.197 0.364 —0.269
3.2 # 4 —OBEECH TS Na fiiniko il 823 0.1 —0.081  0.938 ~—0.824
WO TG T + — O A{Lic v T, Na 3 385 0. 178 0. 055—3 2122 —0.087
RESBEIR R TR, RO sy 0 R el R E T
F ¢ —dap Na finE28r, ThBhoy At ’ - : . i
5 I bt LA, Toble 3 350 —FITH B, Na content: 3.57%
Frho H AFBEOF A, TO¥ FRBuC s VTH (03 0.921 —0.117 -—0.050 —0.6%2
WheH ARFLEATH D, BeF, dry Na 25 dry 748 0.088 -—0.288 0.002 —0.637
mixture BT D &, FA(GETT, LA FEE 816 0.1275 —0.244 0.453  ~0.357
LEnlisAcins, dry mixture sy TRAT 833 0.166 —0.107  0.714 —0.483
REDIOOFEIE U EFLLRG, T, 850 0.181 .00 1416 0.003
CO + Hy — C 4 H,O @ 694 0. 265 (0. 278 3.650  ~0.025
C + 2H; ~— Cl ()

ANRHBOIMEIETH b, R A 2 vl
B ALRETH D, M,
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C O D BENTORIEH

L, FAEEEMERLABREARCRD EF
i ‘thDo
Table 3 & 9 Na &% 86~3.57% & Tl s ¢
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1OMD Fwit2l region region region region region
O G i T G T G IO S T G
Dem~Char — — 0. 570 —. 308 0. 403 0.800 —0.198
Char-Na* Naa§ Na, 2.41 0. 616 -3, 085 0. 543 0. 541 —-0.108
Char-Na** MNa-Acetate Nz, 1.66 0. 253 — (. 483 5.333 0. 387 {0,233
Char~I< K-~Acetate K, 4.00 0. 466 - (. 595 £, G67 0.410 -(), 458
Char-Fe Fe(NO2),; Fe, 0.47 {. 720 —0. 406 0. 293 1.182 —0.093
Char-Mg Mg-Acetate Mg, 0.83 0. 154 -{,112 0.658 0.283 0. 00
Char-Ca Ca~Acetate Ca, 1.25 Q. 665 -, 306 2,743 (. 040 -{). 467
Char-Cu Cu30, Cu, 0.82 0.228 — (L 085 0. 308 Q. 206 —0.233
* Naa3, ** Na-acetate
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Reactivity of Lignite Chars by Addition of
Cation in CO/H,/H,0

Takatoshi MIURA, Tamotsu HANZAWA®,
I, IsMAIL** and Philip L. WALKER, Jr.

{Tohoku University, *Guoma University, **Pennsyivania State University)

SYNOPSIS:--The interaction between lignite chars, loaded with different cations
via impregnation, and several gaseous species was studied at 750-1,000C. For Na- or
K-loaded lignite chars, the rates of gasification in steam were almost one order of
magnitude higher than the unloaded demineralized lignite char. In a dry Fp/CO mixture
(3:1 by volume), the rates were negative thus indicating the deposition of carbon onto
the char surface. In the wet mixture (CO/Hy/H:0), however, the chars were gasified
with a remarkabie catalytic effect in the presence of iron. Structural changes due to
steam-gasification up to 66% [ractional conversion do not influence the subsequent rates

in the wet mixture.
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Rate of gasification, Cation loaded lignite char, Reactant gases of CO/H; and
CO/H,/HO




