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Effects of aromatic solvents on mild hydro—upgrading reaction of low rank coal
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Abstract : In order to test the impact of solvent on hydrogenation modified process,a mild hydrogenation experiment with low rank coal was
performed using batch autoclave ,the solvent were tetralia and methylnaphthalene. The effects of different reaction conditions on conversion,
gas yield , hydrogen consumption and distribution of products were investigated. The results showed that temperature had a remarkable effect
on the conversion and gas yield,and the conversion rate and-gas yield increased with the increase of temperature from 360 °C to 430 °C.
When the hydrogen pressure was less than 4 MPa,the dehydrogenation reaction became more significant , there were a large number genera-
tion of naphthalene in reaction system,the hydrogen pressure effect on conversion and gas yield was not obvious. Under low pressure, tetra-
lia was the main hydrogen donor. The hydrogen‘was not reacted with coal directly,but with the solvent,so the hydrogen was supplied to the
coal by solvent. The mild hydrogenation of low rank coal was a quick reaction, and the reaction time should not too long, a time period of 30
min to 60 min was appropriate. The properties of the modified product were analyzed ,the bond index G was more than 75, ash was less than
0.3% ,sulfur content was less than 0.3%.
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Fig. 1 Schematic ‘diagram of experimental apparatus
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Table 1 The properties of coal
) Tk o3t/ % TCR AT/ % KL ]
FE - » e E G
Viat FC Ay w( Cdur) w( Hdaf) w( Nl]uf) w( 5\1a|‘) (M] - kg™)
TR 46. 21 53.79 16. 10 69. 10 5. 64 0.96 1.68 18.71 0
T e I — — 117 69.21 5.13 0. 85 1.74 — —

AU B g A el AR AR 5 v ) O S5
5 a-HHZE,
1.3 SAE

Jir R K I3t K R A e s i &2 8 PN AT e
B ROMESHG AR R ST A A
PG T M E R T, 5 551 Agilent6890 ; 45
AL TCD ; (B354 : GDX401+5A 73 i, & E2E
RIS B O B R R B S £ 4 i U e
HUE . BT S R K F H OR PRV, 7E 110 C1E

50

I 4 2 b FRE, FEIR T AT R R

mg — my
CON = — x 100%

mg
K, mg AR g ym, WK, g,

VB IS LT A L V2R DR R 5 5 il W R vk
VRE3E 3 93 S ZE 8 (133 Pa, 110 °C) /8 My v ), %
(R R P W RN 0 TR SR 7 S L P v £
7890 A , 4l #52K AL. FID | 835 4 . B 404 50 mx
0.25 mm, F08 5 M EAHTE 133 Pa, 110 CF



I T AR R R R AR B R I ST R

v

2016 445 3

PEAT T M A BT R )
2 HBRE5H

2.1 RECREHZM
E ARSI, DS I A AR IR Sy Tt
HEALAEAER A F T | 5B A I S AR,
IFAF S DU 2B S IR B (AR R R
REPHE  AI P T T L2 ) 1) o
TSR T AT I, I DU 25 0 I 9 2 A
W 2, MRS+ AR R R U S
PSR BT BT EE | R i U RE L AHL 2
7, AH W E BTN FE T H,, AH 51356 T4

AT H,
Ploer
SN

B2 (RETMA R %

Fig. 2 Reaction route of tetralin under low pressure
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Fig. 3 Effect of reaction temperature on mild hydro—upgrading

reaction results
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Fig. 4 Results of blank and deliming coal experiment
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