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Preparation of Organic Acids by the Oxidation of Korean

Anthracite under High Pressure and Temperature
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*Dep’t of Chem. Eng. College., of Eng, Hanyang University

Several studies have shown that bituminous coal can be used for the production of organic acids especi-
ally aromatic carboxylic acids, through oxidation. This research is concerned with the Korean anthracite
could be used for the same purpose.

In case of Changsung anthracite the maximum yield was obtained when the coal was oxidized for 10(-
minutes at the reaction temperature of 270°C under the oxygen pressure of 880 psig. In addition, six other
kinds of anthracite were also tested. Among those Yongwol anthractite which showed the best yield, yielded
about 409 of water soluble organic acids on the amouat of pure coal excluded moisture and ash.

It was also shown that the organic acid yield is not related with the proximate analytical value of coal
but with the structure of coal or reactivity of coal, and the organic acids produced were identified as benzene

polycarboxylic acids by esterification and L. R. Spectra.
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Table 1. Analysis of Anthracite Sample

Volatile Fixed

B # ‘ Moisture l Ash matter carbon
(%) (%) (%) (%)

#H  (Hungjun) 4.91 |21.81 9.32 63. 96
EBH (Yungwol) 2.81 14. 82 5.32 77.05
£ %1 (Changsung) 5. 69 12. 44 7.38 74. 49
EE (Tokye) 4. 42 13. 46 6. 45 73.67
& (Chulam) 6.03 12. €9 4.60 77.28
®’F: (Hamtae) 3.23 | 43.12 8.74 44.93
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Table 2. Yield of the Organic Acids Produced by the Oxidation of Anthracite

(Changsung Anthracite)

e . . Products (g)
Exp. Initial Reaction 0, Reaction | Unreacted . o
. o . . . s 1y
No. {Press (Psig)| Temp (°C) |Press (psig)|Time (min)| coal (g) in:ﬁ’ft::id sz}{atea::id orgI.‘Ot:iids Yield(%6)
17 220 280 1020 30 9.31 0.01 0. 56 0.57 6.7
18 ” 270 880 40 5.9 0.10 0.97 1.07 12.75
19 ” ” 870 50 6. 53 0.51 0.51 1.02 12.14
20 ” ” 900 60 6. 20 0. 42 0.78 1.20 14.28
21 ” ” ” 70 6. 70 1. 40 0.47 1.87 22.30
22 ” ” 890 80 7.32 0.87 1.07 1.94 23.10
2 7 ” ” 90 5.30 0.45 1.86 2.31 27.50
24 ” ” 880 100 3.80 0.08 2.36 2. 44 29. 00
25 ” ” 900 110 5. 60 0.04 1.22 1.58 18.80
26 ” ” ” 120 5. 82 0.04 1.44 1.48 17.69
27 4 4 880 130 1.75 0.57 0.84 1.41 16. 82
*Yield of the total organic acids is based on pure coal excluded moisture and ash.
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Fig. 1. Effect of Reaction Time on Yield of the Organic Acids
Table 3. Effect of Temperature on Yield
(Pure Coal 8.40 g (Changsung Anthracite), 20 % NaOH aq. sol. 130 ml)
.. . i Products (g)
Exp. Initial Reaction 0O, Reaction | Unreacted . e
No. |Press (psig){Temp (°C)|Press (psig){Time (min)| Coal (g) Invs‘:)ai.t?;:id S}X.at?;id OrgOt:c}ids Yield(%)
28 220 250 980 100 4.92 1.16 1.35 2.51 15.8
24 7" 270 880 ” 3.80 0.08 2.36 2.44 28.1
29 ” 280 880 ” 5.67 0.43 0.70 1.13 8.3
*Yield of water soluble acid is based on pure coal excluded moisture and ash.
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Table 4. Results of Oxidation of Some Korean Anthracite

{Reaction: Coal 12g, Reaction Temp. 270°C, 20 %-NaOH 130 ml
Condition: Initial Pressure 220 psig, Reaction Press 880 psig.
Products (g) » [Yield(%) **Yield(%) **
EIGP' Kinds of Coal Uélreiac(te)d Water Water Total Pure coal” " of Total | of Water
o oal (g Insol. acid | Sol. acid | Org. acids ® Org. Acids| Sol. Acid
30 B #H  (Hungjun) 2.85 0.05 1.36 1.41 8.80 16.1 15.5
31 | & (Yungwol) 3.96 1.05 4.14 5.19 9. 88 52.5 42.0
32 =3 48 4(Changsung) 4.25 0.01 3.09 3.10 l 9. 82 31.6 31.5
3B | EH B (Tokyo) 3.29 0.41 2.54 2.95 9.86 30.0 25.8
34 | & % (Chulam) 4.27 0.97 0.98 1.95 9.81 20.0 10.0
3 | Bk (Hamtae) 2.63 0.09 1.29 1.38 6.45 22.0 20.0
*: Quantity of pure coal excluded moisture and ash.
**: Based on pure coal
4: Changsung anthracite Ist grade.
Table 5. Effect of Pressure on Yield (Yungwol Anthracite)
(Pure Coal: 9.88g, 20%-NaOH aq. soln. 130 ml)
Exp. ’ Initial Reaction 0, Reaction | Unreacted W Pm(\i{;ds ® Tl Yield(7)*
No. [Press (psig)iTemp (°C)|Press (psig)|Time (min)] Coal (g) ater Sol. ate;rcid Org.Ot:cids ield (%)
36 § 220 270 820 100 5. 88 0.02 | 2.76 2.78 28.2
31 | P " 880 " 3.96 1.05 4.14 5.19 52.5
37 ; " ” 960 ” 2.78 0.28 ’ 3.01 3.29 33.4

*Yield is based on pure coal excluded moisture and ash.
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