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Tab.1 Proximate and ultimate analysis of the coal sample
w/ %
M/ % Ad/ % Vaa/%
H N S ov

2.71 12.63 9.50 92.36 3.53 1.59 0.90 1.62
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Flow sheet of preoxidation experimental sets
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Fig. 2

Influence of preoxidation temperature and

time on yield of water-soluble acids
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Tab. 2 Difference of ultimate analysis of the sample

after preoxidation
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JEBERE — 92.36 3.53 1.59 0.90 1.62
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Fig. 3  Infrared spectra of the coal sample under

different temperatures
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Fig. 4 Influences of preoxidation temperature and

time of Yangquan anthracite on total acidity

groups
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Fig. 5 Influences of preoxidation temperature and
time of Yangquan anthracite on carboxylic

groups
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Tab. 3 Analysis of WSA components and benzene polycarboxylic acid yield from Yangquan anthracite in KOH solution
MR IRZ RIS/ %
W ko0
BE S Py [ VA iﬁz:: Xjﬂ: lih: e 1)1%73: iijz:: BRSO OHIE R 55 KA, i 7= 3/
-/ % (daf) % st — “H “H SH O o o WE W it % (daf)
JE R 0 49.21  0.42 6.32 1.40 3.50 6.71 13.95 1.36 5.43 5.73 4.81 5.69 0.98 56.30 27.70
800 °C,3 h 0 51.50 0.97 7.49 1.72 3.61 6.10 13.60 1.33 5.74 4.78 4.05 6.22 0.61 56.22 28. 95
A AR 51.5 . . . . . . . 5. . . . . . .
LR 12 51.85 0.86 7.61 1.65 3.56 6.80 15.50 1.44 6.39 6.18 4.77 5.98 0.86 61.60 31.94
800 °C.3 h 12 54.96 1.14 9.55 2.32 4.11 7.70 16.71 1.53 6.84 6.01 4.90 6.10 0.73 67.64 37.17
TR AL R
3 & © () SRR T P S R I I R 3 i RO n 7 A

(1) BH 28 0 A A 8 2 100 4 T Ak BT - 4 4
A7 3 A T A M B . LA R 7 AR AT
o BROR JCHRIRE e A P4 AL 267 300 °C L3 h

() BUEAL P A= T s R iy & A R T B T

TR AL A 1 T P 3 o A L AR AR M o Y
o R P A B AR R R T 15 B N R 56
e R A

(3) BH R JC MM 2 BB R R = RN
51.50%, 5 —Be A ALY 49. 21 % A Lb . AH X 2 75



934 x

BE: MREEEREALRE R SRR E2HR 337

T 4.65% K Z BRI XTE R =R 27, 70 %04 5
2 28.95% AHXTHEE T 4. 51 %.

(DOFE— BRI A 12% 2 B AR BE 5], 1
iR ;=% h 51. 85% , 5 JoAE 1 ) S AL A LE L A X 42
R 5. 36 %0 T 2R 2 B R X R0 = R g 27. 70 %
P ) 31,9400 AHXT HE R 15, 3106, BUR LR W
FL0E B R AL P B A = A 2R AR E R
(12%) HERR 7= %K 54. 96 % . 5 — B A AL A 1L,
AR H2 0 11, 68 %0 500, HL 5 WA 8 5 O 22 % i kot U
77l 27, 700 B2 ) 37 170, A X 4
34,19 %0 R A Y i 3. PRI G R 0 7 B AR Ak 5
G AR HERIE R A A AU & R 2R IR R

2% SCk -

()% m BRERHNBRFTEGTRIHALR 5B
[J]. B, 1995, 18(1):1-9

(2] BATE P4, BAaMHIREFRII). AEZET
K AR, 1994, 34(6):682
(ZHAO Shu-chang, DENG Yizhao. Terephthalic
acid from coal [J]. Journal of Dalian University of

Technology, 1994, 34(6):682)

[3] ZHANG Qiu-min, GUAN Jun, ZHAO Shu-chang.
Preparation of terephthalic acid by coal acids
isomerization []J]. Fuel Chemistry Division Preprints,
2003, 48(1):76-77

[4] ZHANG Qiu-min, GUAN Jun, ZHAO Shu-chang.
Oxidation of two bituminous coals by oxygen in
alkaline solution with addition of fatty acid promoter
[J]. Fuel Chemistry Division Preprints, 2003, 48(1):
74-75

(5] kMR . EFHBE. X F. % HBRESKAEHLH
KRB MR F 4R, 2008, 36(2):139-143

(6] EEH. *EEBEEFRREG ERII] FHEZAR,
2004, 10(3):8-10

(7] kAR EHRAERE. B-AACEMARTBEER
#rE)]. H &k # . 2007, 30(3):5-7

(8] %# k. 2HE#%. 65 F. % RHEALHES AR
(0], Mok o2 240k, 1994, 22(3):296-301

O] ZEH.BXF. B2 5 BRETHMALT &
FERA B GC AT L] R F F 4. 1998,
26(1):93-96

Research on improving yield of benzene polycarboxylic acids
from Yangquan anthracite by two-stage oxidation

GUAN Jun, HE De-min, LI Pei-yong, ZHAO Shu-chang, ZHANG Qiu-min”

( School of Chemical Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Two-stage oxidation is adopted to improve the yield of benzene polycarboxylic acids
(BPCA) from Yangquan anthracite. Preoxidation is added to alkali-oxygen oxidation. The samples of
preoxided coal are analyzed to investigate the relation between structure, nature and their influences
on formation of BPCA by means of ultimate analysis, infrared spectra and analysis of groups. The
optimum preoxidation conditions of Yangquan anthracite are obtained: 300 “C, 3 h. On the basis of
optimum preoxidation conditions, the yield of BPCA to coal is 28. 95% (daf) , about more than 4. 51%
of that without preoxidation method. With addition of 12% acetic acid in the alkali-oxygen oxidation
stage of two-stage oxidation, the yield of BPCA to coal is 37.17% (daf), about more than 34.19% of

that without preoxidation method.

Key words: anthracite; two-stage oxidation; promoter; benzene polycarboxylic acids



