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Fig. 1

Simplified Flow Diagram for Gasification of Heavy Feedstocks

Table 1 Particle Size Distribution of Coagulated Soot” Table 2 Chemical Composition of Soot”
Screen [mesh] Distribution [wt%] Compound Composition [wt%]
20 over 1 Carbon 92.0 or high
20-48 16 Volatile matter 7.5 or lower
48-65 20 Ash 0.29
?(5)6133 der ;3 Chloride as Cl 0.0007
Sulfide as S 0.09
Silica 0.007
Fe 0.069
] . A . Ni 0.085
726 65 Ay V2L DBNELTITHERD 23 HLELEDT v 0.0003
Wb, FHLAETTOLESHESL Table 2 1R L7z, EER Al 0.004
FEN902%, BRHVTS% ThHol, 72, MINOMFRELR D Cr 0.00007
Na 0.001
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Table 3 Effects of Solution and Extraction Conditions on
Extraction of Metals

Extraction [%]

Solution, conditions
Ni \" Fe

H,S0, 354 98.0 459
Acid=21.1%

H,S04/C = 4

HNO; 36.0 96.8 372
Acid=21.1%

HNOs/C = 4

(NH.),SO4 + H,S04 312 90.5 326
Acid =2.6%

(NH.);S05 = 10.5%

H;S04/C =0.5

(NH4),S04/C =2

(NH4),S04 238 532
(NH4),804 = 10.5%

(NH4),804/C =2
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Fig. 2 Effect of H;SO4/Carbon Ratio on Extraction of Metals
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Fig. 3 Effect of Oxidation Degree on Extraction Rate
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Fig. 4 Relationship between Extraction Rate and Extraction Time
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Fig. 5 Effect of Acid Concentration on Extraction of Metals
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Fig. 6 Effect of Acid Concentration on Nickel Extraction
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Table 4 Recommended Procedures for Extraction of Metals in
Soot

Pre-treatment Partial oxidation

Degree of oxidation 90-95%
Solution Aqueous solution of H,SO4 and
(NH4)2S04
Composition:

H,S04/(NH4):S04=0.5
H,0/[H2SO4 + (NH4)2S04] = 11.7

Solution/Fresh soot ratio 19
Extraction temperature 373K
Extraction time 60 min
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Summary

Metal Recovery System from Soots Produced by the Gasification Process for Heavy Oil Residue

Tadahiko YOsHIMORI, Takeshige TAKAHASHI, and Takami KAr

Dept. of Applied Chemistry and Chemical Engineering, Faculty of Engineering, Kagoshima University,
1-21-40 Korimoto, Kagoshima 890-0065, JAPAN

Noncatalytic partially combustive gasification to carbon
monoxide is one of an attractive process for the utilization of
a heavy petroleum residue. The gasification operates in a
reducing atmosphere, so a carbonaceous deposit (soot) con-
taining iron, vanadium and nickel is produced. The extrac-
tive recovery of vanadium and nickel by nitric acid, sulfuric
acid and a mixture of sulfuric acid/ammonium sulfate aque-
ous solution from the soot obtained from a commercial
process was carried out to elucidate the effects of extraction
conditions on the recovery rate of metals.

Keywords

Although 80% of vanadium was recovered from the soot
collected from the gasification plant without pretreatment, the
extraction ratio of nickel was below 20%. The dissolution
rate of nickel sulfide, which is the main component in soots,
is slower than that of nickel oxide. To improve the recovery
rate of nickel, the soot was partially oxidized in air. The
extraction ratio of nickel from the 90% oxidized soot rose to
about 80%.

A basic flow sheet for the metal recovery was proposed for
a commercial plant based on the extraction results obtained.

Syngas process, Metal recovery, Petroleum residue, Partial oxidation, Extraction, Sulfuric acid
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