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Characterization of Low-Tanperature CoalTars Derived fran P yrolysis of

Coals Exploited in D ifferent D epositional Environm ents

Pan Xiao leit Du Ka huan,W ang Shengchun, Zhang D exiang
(K ey Laboratory of CoalG asification M mstry o f Education D eparment of Chen ical Eng neering for Energy Resources
EastChinaUniversity of Science and Technolbgy, Shanghai 200237 Chia)

[Abstract] Properties of the low-tem perature coal tars derived from pyro lysisof the coals expb ited in
wo different depositional env irorm entsw ere characterized The pheno 1l contents n the low - tem perature
coal tarsw ere detem ned by means of duatballm easuring pipe The fractbns in the tem perature range
of 120- 320 C n the tars were separated into three groups by solent extraction m ethod, nam ely
acidic can pounds basic can pounds and neutral compounds The results show ed that the contents of
the basic compounds n the wo tarswere only 1L 23 and 1 4%, whik contents of both the acilic
compounds and the neutral can pounds w ere hgher The m an can ponents in the acidic compounds
and the neutral com pounds were detem ined by means of GCM S The contents of the aciic
compounds n the tars derved fiom Shanbei and Huainan coals were 25 1% and 13 8%,
respectivel. The content of din ethy 1 naph hakne in the neutral compounds obtained from the Shanbei
coal tarswas1Q 7% , while that n the Huanan coal tars could reach 16 49% .
[Keywords] coalpyrolysis depositbnal env iromm ents low - tem perature coal tax GC-M S
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Table 1 Proopertiesof the raw coals
| Proximate analysis (w), % Ultimate analy sifw ), % A om ic rato
tan

M Ay Vaar FC ¢ Coar Hyy Nour St 0 s H/C 0/C
SBM 11 50 7. 16 37. 80 62 20 81 23 4. 70 1. 02 Q 50 12 55 Q69 012
HNM 211 18. 02 40. 26 59 74 82 70 5. 33 1. 46 Q 34 10 17 Q77 Q10

SBM: Shanbei coal HNM: Huamnan coal M: moisurg A: asy V: volatiematter FC: fixed catbon S; bualsulfur ad airdried basis d: dry

basis daf diy ash-free basis

12
BCH-1
KDN - 2C
CLS-2
[ 12] ; [ 13]
; [ 14]
13
YPI YP2 R : <120 °C,
120~ 210 C, 210~ 250 C, 250~ 320 C, 320~
350C 5 120~ 320 C ,
1
14 GC-MS
[ 15- 18]
Perkn E lher C lams500 -
: He
L 2mL /min 260 C,
280 C; EI 70 eV,
280 C;
N KT98

Low temperature coal tar
Distillation

Coal tar fractions(120-320 °C)
30 %{W)H;,SO.l

Basic compounds Raffinates

109%(w)NaOH
Neutral compounds Sodium phenolate
30%(w)H,S0,

Acidic compounds
1

Fig 1 Flw sheet for smple extaction separation of

bw - tem perature coal tar
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21
2 3 YP1I YP2
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Table 2 U ltinate analysis of the low-tem peraure coal tars
U ltin ate analysis(w ), % A tom i rato
Item

C H N S (0] H/C o0 /C

YPIT 8505 721 042 Q00 729 1. 03 Q0 06
YP2 8533 8824 017 Q007 619 1. 16 0 05

Y Pt bw-tenperature coal tar derved from pyrolysis of SBM

Y P2 bw-ten perature -coal tar derived from pymw Iy sis of HNM.
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Tabl 3 Physical properties of the bw - tan peratre coal tars YP1 0/C Y P1
It Dinsity(iocff)) / ' E.ng(lc;r) o M oisuoj/re(w ), . :lzlll‘:(en(e) ) 22
g* mL™ visco sity o nso w ), %
YP1 105 318 13 54 124 YP1 YP2 4 4
YP2 098 283 10 95 L8 . YPL YP2 250°C
. 2507C :
2 , C ,N S 320 C YP1T YP2
0 ;. HJ/C ) . YP2
(02~ 10) (1 6~20) 3, 40°C ,
1 g/mL (20 C),
4
Tabl 4 Distilation ranges of the low- tem p erature coal tars
| w, %
o <120C 120- 210 C 210-250C 250- 320C 320-350C R esidue
YPI 14. 06 13 35 12 15 26. 71 503 26 70
YP2 11. 78 17 90 12 14 21. 77 21 34 15 07
23 2 3
231 6
YPI Y P2 Dimethyl phenol
(120~ 320 C) 26 09%
Methyl phenol | c, - "
16. 24% S i C}_ﬂlf}‘l ptg_;alkyl naphthol
YPL YP2 5 5
s ’ Eia]kyl naphthol
; ( )
) 25 1%
15 8%, ; YPI , i ; :
222 422 622 822 1022 1222 1422 1622 1822
Y P2 . ’ Time/min
2 YPI GC-MS
5

Tabk 5 Composition analysis of the ow tem peratre coal tars

Com positon analy sis(w ), %
Item A cdic N eutral Basic
O thers
com pounds com pound s can pound s
YPI 2319 26. 44 123 47 14
YP2 15 82 37.25 1 41 45 52
[19]
2
2
[3]
2
232
YPL YP2 GC-MS

Fig 2 GC-MS total ion current chromatogran of

the acdic compounds n YP1

Dimethyl phenol

C;-alkyl phenol

Methyl
phenol
C,-alkyl phenol
—
Cyp-alkyl naphthol
——
Phenol

3.23 5.23 7.23 923 1123 13.23 1523 1723
Time/min
3 YP2 GC-MS

Fig 3 GC-MS total bn current chromabgran of

the acidic com pounds n YP2
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6 GC-M S

Tabk 6 GC-M S analysis of the acdic compounds in

the low - tam perature coal tars

C an pound v %
YP1 YP2
Pheno | 212 28
M ety | phenol 12. 45 17 59
D im ethy I pheno | 17. 29 21 97
C,-akylphenol 11. 57 12 &4
C,-akylphenol 23. 08 20 58
Cy_ yakyl naphthol 18. 59 19 &7
C,-akylnaphtol 12. 88 —
O thers 202 453
T otal 100. 00 100 00
6 .
Ciog Co-2 5
YP2 ,YPI
) ;YPL Gy
12 88%, YP2
Cs s YP2
400 C , Cs
YP2 C; , GC-MS
233
YPI YP2
4 3 7
T,
, Ci-27 Y P1 Y P2
46 78 36 9% YPI YP2
, 10 7%
16. 4% , 2 6-
; 2 6-
2 6-

2 6-

[ 20]

Dimethyl naphthgl&nc
Methyl naphthalene
Naphthalene Gk

1.59 359 559 7.59 959

4 YPI1

Time/min

GC-MS

11.59 13.59 15.59 17.59 19.59

Fig 4 GC-MS total on current chrom abbgran of

the neutral can pounds n'Y PL.

Dimethyl naphth’_ﬁme

Methyl naphthalene
—

Naphthalene

167 367 567

5 YP2

767  9.67 11.67 13.67 1567

Time/min

GC-MS

17.67

Fig 5 GC-MS total on current chrom abbgran of

the neutral can pounds n'Y P2

7

GC-MS
Tabl 7 GC-M S analy sis of heneutral compounds in

the low- tem perature coal tars

w, %
Com pounds

YP1 Y P2
Naphthalne 159 1. 04
M ety | naphthalene 394 6. 00
D in ethy Inaphthakne 10 72 16. 49
Trinethyl naphthakne 10 22 2. 01
Phenan th rene 223 1. 18
2-M ethy Fan thracene 616 7. 41
O ther arom atics 14 22 24. 36
Cy;_ 5 saturates 46 78 36. 98
Unknow n 414 453
Total 100 00 100. 00
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