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Studies on the Preparation of Coal Paste

Gen TAKEYA, Masao KuGO, Kazuo MAKINO, Hiroshi NAGAI
Shigeru HAYASHI, Masataka MAKABE
Susumu YOKOYAMA, Shinichi YOKOYAMA
and Yousuke MAEKAWA

Abstract

As the reactivity of coal in hydrogenation reaction and the components of hydrogenated
oils depend on the rank and type of coal, Krevelen’s structural analysis on 15 kinds of
Hokkaido coal ranging from peat to caking bituminous coal and their hydrogenation re-
action under high pressure with two batch-type autoclaves were conducted. As a result
fundamental data for selection of raw coal for hydrogenation were obtained.

In coal hydrogenation under pressure by using a small-scale continuous apparatus in
our laboratory, a coal paste with a ratio of 4:6 of coal to vehicle oil was used.

The property of coal paste prepared depends upon the characteristics of raw coal and
vehicle oil used. It is generally required that the coal paste has a good fluidity, no sedi-
mentation of coal and catalyst particles and high reactivity.

In this report, to determine a suitable feed stock, the relation between viscosity and
temperature of coal pastes for 7 types of coal were examined, and 2 types were selected
to prepare a suitable feed stock for coal hydrogenation using a small-scale continuous
apparatus.

The following is considered as best for the preparation of coal paste. First a dilute
coal paste with a ratio of 2:8 coal to vehicle oil was prepared. This was heated at 350° C
for 1 hr. Next raw coal was added to make a coal paste of 4:6.

The above 2:8 is for brown coal (Sumiyoshi coal). It was noted that for caking
bituminous coal (Yubari coal) the ratio 1.5:8.5 preheated at 375° C for 1 hr gave the best
results.

The coal paste thus prepared showed a good fluidity and a high stability resulting in
a smooth operation of a small-scale high pressure paste pump.

It was also noted that this preparation gave a good yield of hydrogenated oil almost

equal to that of ordinary mechanical coal paste of 4:6 mixture.
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Table I1-1. Analysis of Japanes coals (Hokkaido)

Proximate analysis % Ultimate analysis % d.a.{. basis

Codl samples Mo T g [V PRt ¢ [ 1w | ~ | 5 [owm
1 Teine peat 11.72 5.30 | 46.31 | 36.67 6.90 5.98 1.80 0.35 30.97
2 Tokachi lignite 18.31 11.51 44,62 25.56 61.50 5.66 1.03 0.03 31.78
3 Sohya coal 16.71 | 14.75 | 38.59 ‘29.95 70.25 5.33 1.21 0.38 22.83
4 Haboro coal 13.53 7.05 | 41.36 | 38.06 | 74.58 6.28 0.94 0.02 18.18
5 Sumiyoshi coal 8.06 7.25 | 38.83 | 45.86 | 75.53 6.16 1.21 — 17.10
6 Taiheiyo coal 6.28 6.06 | 47.10 | 40.56 | 76.67 6.35 0.65 — 16.33
7 Shakubetsu coal 8.24 8.65 | 37.36 | 45.75 | 77.59 5.78 1.89 0.58 14.16
8 Showa coal 573 | 1525 | 51.66 | 27.36 | 79.55 6.24 1.80 0.19 12.22
9 Horonai coal 4.76 7.62 | 41.07 | 46.55 | 79.65 6.22 1.15 0.10 12.88
10 Shinhoronai coal 3.70 4.00 | 47.32 | 44.98 | 80.12 6.47 1.63 0.10 11.18
11 Bibai coal 4.31 3.83 42.36 49.50 80.70 6.02 1.74 0.14 11.40
12 Owada coal 2.82 10.08 39.35 57.75 81.36 6.23 1.05 0.06 11.30
13 Sunagawa coal 2.48 8.78 41.70 47.04 81.66 6.21 1.56 0.19 10.38
14 Yubari coal 0.74 | 10.81 | 39.55 | 48.90 | 84.55 6.41 1.55 0.13 7.36
15 Ooyubari coal 0.92 9.58 | 38.82 | 50.88 | 85.60 6.61 1.53 0.22 6.04
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Fig. 11-2.  Coal paste preparation vat
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Fig. 11-5. Sedimentation rate of coal particles

in 5 grams of coal paste at 80°C (The
clear oil layer gives the sedimentation
rate in oil grams)
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Table II-2. Conversion of various coal pastes by hydrogenation

Conversion (%)
Sample pastes RT* 400°C RT* 425°C RT* 450°C
Sumiyoshi coal paste by process 1 84.9 87.8 97.3
Yubari coal paste by process 2 80.0 90.9 94.1
Ordinary Sumiyoshi coal paste 93.2 94.5 95.0
Ordinary Yubari coal paste 94.0 94.5 94.7
Sumiyoshi coal paste heated at 350°C, for 1 hr 82.5 83.8 875
Yubari coal paste heated at 350°C, for 1 hr 87.7 88.0 87.5

* RT=Reaction temperature
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~2:8 DA~ 2 FEDL D, TIE 350~375°C TR AT L 20k, Wil ERAINA
TRAL4:6 DI THPR~ R b EEETEHIETH D, < LTERBRE L OTEE R~
~Z ML, REMSK BRSO, ARKTORBEL DI, KBELHBESET
LISWHEROS D TdH 5,

AIFIC K BHEP = 2 P&, PUTIR B/ NE R T & B K SRR NS0 12 [ 0 5 I
RoNbLE50C, FJ)180~210kg/em?, ~<— R F %A 5~12 4/hr D&M THBIC <~ 2 b
VY THREFHL, =2 PREARK L ZMGERESRS o, I5ICKERIEIBRE Ny F
KA~ M7 v TR AR EBEREOXOFRER L, EHR (SRR —2 MLk
BRI EITIE 2> THRE0D, COHRROFHEPSERA—Z P EHPL T 20T, SRR
Hic@#d+sb0 & a3,



BB O BE & /DR R T IR~ = b o B

X s

A, 6% ARMAEHEE D21 (1959).

e = kA%, 31, 278 (1952).

Edb: T k3, 64, 1455 (1963).

TGRS QLEDRREE, B B ko)

Fiat Final Report, No. 952, 129~131.

BRI W EAREME: EIEEM &, 18 246~248 (1954).

AeHEE RO A BRI . ARFEE &, D/23 (1959).
AW . AEIRFI29-6-23 No. 3686, 434 H# 30-5-30 No. 3689.
R I FE: AAHCRBETE

FERFIR A,

149



