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Kraft Black Liquor Steam Gasification with Direct Causticization
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Abstract

Steam gasification of kraft black liquor char was performed at 860°C in a tube furnace with direct
causticization using anatase titanium dioxide and recycled sodium tri-titanate. The organic carbon in the
black liquor char could be completely gasified within 6 min, approximately equal to the complete
conversion time of sodium carbonate in black liquor char to sodium penta-titanate at these conditions, and
the generated dry gas had a high heating value of nearly 10 MJ/m’. The main component of solid product
was sodium penta-titanate, and the sodium tri-titanate recycled from hydrolysis of sodium penta-titanate
had satisfactory reactivity compared to fresh titanium dioxide. No agglomeration of solid product was
observed through the process of reactions. About 20% of total sulfur in black liquor retained in the
gasified residual solid in the form of non-reduced state.
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Tab.1 Characterization of black liquor samples %
=] BLC(A) BLC(B)
BANY " 62. 60 60. 50
RENY 37.40 39.50
C 32.42 31.67
H 5.89 4.62
N 0.09 0. 04
S( B 3.17 3.16
O FHAl - 38.91 41.27
Na 16.90 16.37
Cl 1.62 1.37
K 1. 00 1.50
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Tab.2 Basic data of BLC char preparation %
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Fig. 1 Equipment for steam gasification and
direct causticization
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Tab.3 Analysis of product gas %
LTS H, CH, co Co,
BLC(A) 66.5 0.3 16.0 17.2
BLC(B) 67.3 0.5 12.1 20.1
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Fig.2 XRD patterns of direct causticization solid products
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Tab.4 Sodium distribution in hydrolyzed products %

1 43 A1 BLC(A)I BLC(A)2
NaOH 57.58 56.35
Na, CO;4 3.69 4.56
ES (RN IvEN 38.73 39. 09

T - BATE R KR SRR b 5 i e 220 R 5

LA AT A [ 1A 1 K S TR A ) 22 3 S o0 R DB R
JE MBS A5 B 10 7 ) R R AR R X ST B S el el
@B A o KRR AR 184 1 1) XRD &1 385 DL 3, &5
RFE W, Na,0 - 3Ti0, J& fx EZ MY (5 A



120 1 R | = SR

2011 4

NT,) o #R4E SN (3) , Na, 0-3Ti0, J& 1] LA 3
ERER LR AR A7/

Nay CO3—~ Ny Ts —NT;
BLC(B)—=N4Ts—~NT3

BLC(A)—~N4Ts ~=NT3
0 20 20 60 80 100
20/(°)
B3 B A B ST R 7 K
AR XRD &%

Fig.3 XRD patterns of hydrolyzed solid products
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Tab.5 Sulfur distribution in different products %
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