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Chemical looping gasification of coal char with Cu-olivine oxygen carriers
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( State Key Laboratory of Fine Chemicals, Chemical Engineering Institute , Dalian University
of Technology, Dalian 116024, China)

Abstract: A Cu-olivine oxygen carrier was prepared using impregnation method and used for steam gasification
of coal char in a fixed bed reactor. It is shown that higher gasification temperature and steam/C molar ratio
conduce to an increase in carbon conversion and syngas yield. The increase of CuO loading on the oxygen carrier
and the oxygen carrier/char weight ratio leads to a higher carbon conversion but a lower syngas yield. The
reaction activity of oxygen carrier has not been reduced after multiple regenerations at 950 C, which indicates
that the olivine could inhibit the sintering of the supported Cu/CuO. The gasification at 800 C in the presence of
the oxygen carrier after 8th regeneration has a carbon conversion of 42.3% , a water conversion of 57.3% and a

syngas yield of 2. 12 L/(g-h).
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Table 1 Composition of olivine by XRF analysis

Content w/%
MgO  SiO, Fe,0, ALO, Cr,0,
51.80 36.50 9.14 0.88 0.60

CaO NiO
0.37 0.36
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Table 2 Proximate and ultimate analyses of lignite and coal char

Proximate analysis w,,/ %

Ultimate analysis w,./%

M A Vv FC C H o- N S
Lignite 11.95 9.87 44.74 33.44 70.93 4.55 21.18 0.94 2.40
Coal char 1.19 15.54 3.70 79.57 95.64 1.06 0.16 0.73 2.41

* . by difference
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Schematic diagram of the fixed bed reactor

Figure 1
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Figure 2 Carbon conversion and dry gas composition for the reaction without steam
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Figure 3 Carbon conversion, water conversion and dry gas composition for the reaction with steam
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Figure 5 Influence of CuO loading on char chemical looping gasification

2.3 RMBENEENZEESLHZME
TEKR R LG 0. 62, MM 5 o, 348K 50 ¢
ST 58T O (700-850 C) X AL
SEEESARRE I, Z5RILE 6,
Wi 5 T ) T v, B SR R, i AL R K
AR BRI, IR E , CO Al H, iR

THET CO, W BEREAR . R AR MK 2 AL
B K CO, A 52 I ¥4 oAy i IR R S 7 T T o
FT CO Il H, f8 A 15 T 7K IR A=A 488 52 7 Ay i et
R, R AT 2 A AR R B AT, BT DR
CO, ¥ HE R L E T e 1 e A1 ; A e A R B =<
B AR LS DRI v SR R ™
Bt B T e T



920 S A S S 5545 %
S 45 25
8 40 [ —»>—carbon conversion - 60 70+ o —>—H, —o— CO, —4— CO
= B L
2 —o—cold gas efficiency b N L —v—CH, —=—syngas yield _ =
£ 35  —m—water conversion —450 & S 0T ! g 20 %
o r > O ] = =
2 30r 50 - of
g “40 ¢ g 1 > 415 2
2 25- _ S b= SOs
o 14 2 40 - ] -
S a0b > o 430 2 &t
=} o O =
£ I 1 8 § o0& i E
z 157 420 5 g [ ¥ . %
5 . . 1< 8 & 20+ g
= 101 = z L 405 €
3 r <110 = 10 &
s 5 w
£ L° | | C A
= ' 0 ke <k “he = 0.0
S 0 700 750 800 850 0 700 750 800 850
Temperature ¢/°C Temperature ¢ /C
6 IREEXT A AR

Figure 6 Influence of temperature on char chemical looping gasification
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Figure 8 Influence of oxygen carrier/char weight ratio on char chemical looping gasification
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Figure 10 Influence of cycle number on char chemical looping gasification
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