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Abstract ; The real yield and composition distribution of low temperature coal tar play a key guiding role in evaluating low—temperature car-
bonization process of coal. In order to obtain the accurate yield of coal tar and the distribution law of light and heavy coal tar and the
whole component information of coal tar,the low temperature light coal tar( LCT) and heavy coal tar( HCT) were used as raw materials , and
the mixture of LCT : HCT : water=1 : 1 : 1 was heated and recombined to obtain the reconstructed coal tar( RCT) , the reconstructed
light coal tar( RLCT) and heavy coal tar(RHCT). In addition,the n—hexane extracts( E-CT,E-LCT,E-HCT,E-RCT,E-RLCT and E-
RHCT) and insoluble residues(I-CT,I-LCT,I-HCT,I-RCT,I-RLCT and I-RHCT) were obtained by ultrasonic extraction with n—hex-
ane , the composition structure, pyrolysis behavior, and volatile gases characteristics of extracts and residues by n—hexane ultrasonic extrac-
tion were analyzed by gas chromatography —mass spectrometry ( GC—MS) and thermogravimetric — Fourier transform infrared spectroscopy
(TG-FTIR) technology. The results show that the RLCT and RHCT are 24.93% and 75.08% respectively by coal tar restructuring test,n—

hexane extracts are mainly composed of alkanes, aromatics and phenolic substances. Compared with E-LCT and E-HCT, the content of ali-
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phatic hydrocarbons of E-CT decreases,acidic compounds increases instead. Compared with E~CT,the content of aromatic hydrocarbons

in E-RCT significantly reduces and E-RHCT enriches aromatic hydrocarbons and acidic compounds,while the aliphatic hydrocarbons de-

creases to 35.05%. The composition of residue mainly contains saturates and aromatics. After recombining,the light components of I-RH-

CT and I-RLCT declines and residues show better thermal stability.

Key words: medium and low temperature coal tar;sample reproduction; GC-MS; TG-FTIR
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Table 1 Properties of LCT and HCT

B KA/ % KA/ % BRI ER/ % WIORREY R %

LCT 0.06 2.84 3.20 0.76
HCT 0.07 7.84 2.48 0.93
- B (20 €/ TCE T/ %

(mPa -« s) Car Hor Odur Nar S gaf
LCT 7.58 75.44 6.90 15.71 0.89 1.06
HCT 14.10 76.91 7.00 14.78 0.87 0.44

Vo WL E],
1.2 EEBERNESRLE
YR HURE) 8, LA LCT « HCT=2 : 3( ik
L, T R B IR AR (CT) 5 LA LCT + HCT «
K=1:1:1EHHAREY, A B KGRI
P 30 min, B HIFHE 96 h, )2 N E A AR
MM (RLCT) , W )2 koK, T )2k 8 2 SR i E1 9 ( RH-
CT), %7K 5% RLCT #1 RHCT 1R & #5915 3| # 21
JAEIM(RCT) , RAHIEC BE, 4390%F CT \LCT  HCT,
RCT .RLCT &% RHCT #7875 A B (K 30 s, H
20 min) , FF 552 A% HCE A ORI T 3 B, 2K OB GT
TEFRBRE RS, 2 9145 28 £ 9 1E O b A HU)
(E-CT) M IE O e 2 B (E-LCT) (s
TE IE S AR (E-HCT) | E AR ARl E 2 b
P (E-RCT) | 5 414 A FR 0 1E O be 25 L)
(E-RLCT) A K T 21 A5 A5 9 J 3 1F B A5 L) (E -
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1.3.1 GC-MS 4-#r

K H A B3 GC-MS-QP2010 Plus IS5 AH
Tk — T I AN 4% TF O Bt 26 B i iR 47 PR
NE T, M A ELIE, BT LHEE 70 eV,
A 1.0 mL/min, 43 A 20« 1, SE4E R
k300 °C; B FIRIRE R 230 °C, 4% 1R A 300
C; REAMIEE N 30~500 u, FEEERE N 0.6 WLt
IRFETHEFER :60 CA#4F 1 min, 285 LA 5 °C/min T+
%170 °C,f£FF 1 min, FFLA 3 C/min F+ 2 300 C,
4% 8 min, (AL Rxi-Sms(30 mx0.25 mmXx
0.25 pm) . FLE Y0 E M 73BT R B NIST2008 #r
TR ALR R 3 R XE T Ak G IR EE GC
PREEITE] | 32 2R g RRAE 2 04 55 5 At (a3 F
i BERE XS REARHT . A6 G 00 F 2 £ 4 R e T
FRUA — TR R A A AR B i
1.3.2 TG-FTIR 4 #7

K H TG-FTIR ( TG, STA449F3 , 1 [ ifif 4h 23 7]
FTIR, Vertex7.0, & E 1 & 5¢ /A A ) X 4 1E O e % 4R
YIRE it IR AT oy S Hh AR AT 430 A D A
FES LA 10 °C/min FHEEZ M 40 °C T+ Z 800 °C , 4+
PN, (W 20 mL/min), )W SN, (i &
40 mL/min) . FRAF I FE R MY AR HE K W
FTIR ZEZEAIN , 21 M5 I ol FH ¥ 26 ¥4 v R
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Table 2 Change of mass ratio of LCT and HCT

i H LCT/g HCT/g LCT : HCT
R ERi] 99.67 100.17 1:1
HHE 49.80 150.01 1:3

CT .LCT HCT RCT .RLCT Lk &% RHCT 43 %]
1ECUBER A A B A OREE I L3R 3, AIHI CT 19
FPCEAR LT LCT A1 HCT, 43 510k 20 T 23.82% Fil
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Table 3 n—hexane extraction rate of medium

and low temperature coal tar

i RCT CT RHCT RLCT HCT LCT

AR/ % 7625 42.15 84.11 81.47 78.57 65.97

2.2 EFEEWIHESE GC-MS o#7
RG4S IE C B 2K B GC-MS 21 o3 A 15 1
YTk & o e ik 5 2R E& W &
FALEY R TFIEY S A SRR IS
LRHE, K IEC LA RE i 1 S B U g 1 D
BRAEYRA AR 1.2 B, AIRIE-CT,
E-LCT .E-HCT .E-RCT .E-RLCT VA &% E-RHCT f¥
FEBUT SRR R G IT R, IR Rk
BWETATE 6 FHAERW T, FE AT Cy~Cy
ot s E-CT Jg 05 & i A0 X 0 TR R 4 450k 46.72%, 5
E-LCT Al E-HCT # b, 50 30k > T 2.53% F
0.38% ; E-CT .E-LCT Fl E-HCT ™, 358 & 143 7
N 27.14% 24.85% 1 7.31% , LAZ% FIEZE  —H &
ZE Nl 8T E-LCT F1 E-HCT,E-CT if
Rz 2] % 5 0.85% B IEF 1.04% ) E; E-CT E -
LCT F1 E-HCT BRI G (LAm 260 32) & 153 5l
H10.17% .8.62% F1 7.48% , Horf H iy Al — H iy 5
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Fig.1 GC-MS total ion chromatogram of the n—hexane

soluble of medium and low temperature coal tar
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Fig.2  Composition and distribution of various
compounds in n—hexane extract samples
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°C \I-LCT:115~502 C) , 2R FE & A 7E 24 500
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Fig.3 TG and DTG curves of each n—hexane insoluble sample

R4 BREBECKRERY TG 5 DTG HHER
Table 4 TG and DTG analysis of n—hexane insoluble of coal tar

Wi I-RCT I-CT I-RHCT I-RLCT I-HCT I-LCT

WILG R E I E/C 150 122 177 152 126 115

FR g HIEE/C 345 319 351 338 359 347

KT REWE/C 502 497 512 506 510 502
R/ (% - C7') -0.50 -0.65 -0.51 -0.51 -0.58 -0.53
REH/ % 88.24 89.59 81.17 86.80 92.68 92.18

Tl %% % % (800 °C) /% 9.90 3.93 15.57 11.25 5.64 6.05

FH . 1-LCT  1-HCT . I-RHCT . 1-RLCT 1 1-
RCT,I-CT e KRR 4T K B R K5k %
Hdse/N, O H SRR R o AR Ak SRR K, B T
CT IR M /3%, 1-CT i DTG 1 £ (8 5 3 1w)
IRTELIX B 2, i H Ath S5 £ 0 i A A W d5c K T 1 A
A6 TR R BE 7 350 °C A2 4T, LA RR A W i &
BRI TR T4 *’JH’%A%T%%@ﬂ‘iﬂﬂki%ﬁ
2 R A AT RN R A AR
U, PR IR AR I IE O e AR A 2 Eh’f@%néj\&ﬁf&
A : 1 A

HRYERE S TG F1 DTG B/ Hrah 5, 435l ik 5 56
%ﬁ‘iﬁrﬁﬁ,ﬁﬂﬁﬁé%%ﬂw&ﬁ’%ﬁﬁfﬁ%mzwwﬁ
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9 R T B2 R 0—H il 45 Bk B gl
3016 em ' Ab CHﬂlillﬁtﬂl% CH, i%i%?ﬁ?ﬁﬂﬁﬁ
(—O0—CH,) F1 I H 3 (—CH,—) ## i by 241
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Fig.4 FTIR spectra of volatile products during pyrolysis of n—hexane insoluble samples
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