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Analysis of Oxidation Reforming of Formed Coke Tar and
Its Application to Briquetting Binder Production for Formed Coke Process

Kouji Hanaoka, Katsutoshi leawa and Seiji T acucH

Synopsis :

Theoretical and experimental studies were carried out to quantitatively understand the effect of oxidation reforming

conditions on the properties of the reformed tar produced in the formed coke process (FCP tar). The oxidation reaction
of the FCP tar was a consecutive first order reaction comprising two steps. First, reactive fragments were generated
as free radicals by breakage of the alkyl chain of aromatic compounds. The FCP tar was then polymerized by
recombination of these fragments. The activation energies of first and second steps were 43.5KJ/mol and 18.8K]/mol,
respectively. At 473K the compressive strength of briquettes of the reformed tar, which had a 18~209% toluene
insoluble content and viscosity of 1~8 Pa+s, was almost equal to that of briquettes of the conventional coke oven pitch.
On the basis of this theoretical and experimental analysis, a procedure was established for determining the air blowing
conditions for preparing FCP tar for use as a formed coke binder.
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Fig. 1. Schematic diagram of the experimental
apparatus.

Table 1. Air blowing conditions.

Flask Autoclave
Temperature 473K 473~573K
Time 5h 3~15h
Air flow rate | 0~7%103m3/(min-kg-tan) | 1,3 x 103 3/(min- kg-tar)
Charge weight| 4009 10~20kg
Air nozzle 2mm¢ x1 5mme¢ X1, 2mme X6
diameter
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Table 2. Comparison between Formed Coke Proc-
ess tar and conventional tar.

raw tar pitch (2633K)
SG | T | Q@ [ceHs [SP | T | FC
FCP tar [1.09 | 049 | 006 | 1.3 | 334 | 13 | 32
conventionall 119 | 650 | 1.60 | 53 | 364 | 236 | 49

SG (—) : Specific gravity, Tl (mass%) : Toluene insoluble, QI
(mass%) : Quinoline insoluble, CioHs (mass%) : Naphthalene, SP (K)
: Softening point, FC (mass%) : Fixed carbon

— L I 1 I 1 1 i I |

3 30T gaak pitch i 413

e ~ T'emp. 1 473K 4303

£ 20} Time : Sh N

py 373 U

Cc T TI i o

s 10 13563

: ) —Q | 333
OF T 1 ACP 1

01234567

Air flow rate (X 10°3 m3/ (min-kg-tar))

Fig. 2. Experimental results with flask.
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Fig. 3. Relation among TI of pitch, reaction time
and reaction temperature.
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Fig. 4. Relation between TI of pitch and amount of
blowing air.
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Fig. 5. Change in TI of pitch with reaction time.
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Fig. 6. Relation between oxygen in pitch and
amount of blowing air.
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Fig. 7. Hydrogen distribution and o in pitch.
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Fig. 8. Relation between compressive strength of
briquettes and TI of pitch.
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Fig. 9. Effect of amount of cutback on viscosity of
pitch.
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Table 3. Values of k, , k;, and k..

ko [kg/(m? s)1] ki [1/s] ke [1/s] | ki/ko
523k | 1.25x10°2 | 0.75%10° | 1.20x10* | 0.06
573K 3.00x10°° | 1.80x10° | 1.75%x10% | 0.10
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Fig. 10. Change in TI of pitch with reaction time.
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