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. To essist: in the design ar ‘ D
‘genationiplants; the'viscosity, heat conductivity, -heat .-
~propagating’ ratio,  density, aspeaific heat) endelectrical
conductivity of coal: pastes and hydrogenated.'oil'product ;

and operation of Berglua coal hydro-"-

fl‘ﬂu ot minod. o

e

Degoription of ‘Samples

un-Oymna coal was' crushed’ to 120 mesh -and thoroughiy mixed in a tube
mill with heavy oil'from hydrogesation of. Oyama coal. The properties of
"-the ooal and.the resulting-paste are shown below. ..

ICOm'ghositi'on of m hun-Oyama ‘coal
* Water (wt-®$) .i.iisii. .50
' Volatile matter ..... 41.4 -
Carbon cno'--.o-oa-oio"b6o’0>
ABh iiiivieiivevensenae 7.0

~ Composition of the Paste
" Water (wt %) ... 2.3
“BOBL veeviseone.bl.B
Heavy oil ..... 54.9

3woription of Test Procedurss and Results

1. . Viscosities at atmoapheric and 200 atmospheres of pressure
were measured in a falling ball viscosimeter, made of 18-8 Cr-Ni
steel, 2,.90zm inner diameter, ‘'snd one meter in length (refer to
Figure 1(B)13). A steel ball (7.93&.1 in dlameter) was released by
means of handle "B™, sand the rate of fall was measured by an
oleotrical indicator at “D" . Viscosities of the paste and the
nuvr(o;.l. determined by this apparatus are shown in Figures 2(B)13
and 3(B)13. - .

The relation between the visgosity of the paste and its aoal conteat
is shown in Figure 4(B)13. In this case, & MacMichel's viscosimeter
was used, - y

-4 B . ’
The devioe shown in Figure 5(B)13, was inserted within the apparatus
shown in Figure 1(B)1), dnd viscosities at 200 atmosphsres of

ey,

- pESSNUTe and - hish tempsratures wors measured.,

In Figure 5{B)1), "B" is a oylinder 20ma in-dismeter and S&mm in
depth, and "0 10 u capillary (1.5am in dlameter and 100ma in
leagth) . An electromagnet is set outside of the tudbe and the iron
ey ar "A" 4 closing the o to the capillary, osn be lifted
for a definice time. The viscosity was caloulated froam the Quanticy

-of the liquid thg flowed through the ocapillary per uait time,

e



vcopperuoonstenton thermocouples {0.1mm in- diameter) which We:
attached by means of tin-foil: oircles, 20mm-in diemeter, - The:
‘thickness of ‘the-sample-was meaaured with a mi.crometer. The results’.( :
. are. shown in: Table II(B)lB. s - : : Ul
3. Heat Proggatigg Ratio. The apparatus used ror measuring f..he
heat propagating ratio is shown “4n’ ‘Figure . 7(B}13. . The. paste was

. put in "A" and maintained at & constant temperature.. Ice water was
"put in "C" (separated from "A" by‘ coyper plate "B"), and vigonously i
_8tirred. . . . R

.Imediately the temperature of: the paste at a distance or 1. 750m
from the copper plate was measured. Cn , i

_The hoac propagating ratio. 4, was culoulatod using tho fonowing
equakion:
6 T j aed

where "8" is the temperaturo of a point at a diatance "X* within
a 80lid whioch is infinite in the dirocuon perpendicular to a -
* plene held at a tenporature of Q°C

The texzperature varianoo and the heat fropagnung ratio (o€} in the

" case X = 1.75cm are shown in Table IXX(B)13.
Tha heat propagating ratio of the paste was found- to be 0.000979
ualaec at 15 :
e sity. The donsities or the paste, produced oil, and mnun-’

Oyama coal ere shown in Table IV{B)13.

Se ‘ggggﬁ%o Heat. The results of specific heat detormination in
an ice oa er aro shown in Table v(B)13. . {

6. g”g;eq Qngugqvgtz. . Two copper ;htu (3.4 x 5.70.) were

set parallel in the medium, and the sleotricsl conductivity of
puste was deterained (refer to Figure-8(BJ13). ...
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At Atm, . Press. | At.200 Atm.| .
R -680
.- 50 . 155
60. 50
80 5.1
200 0.18
300 " 0. 043 . 0.075
-. 350 -0.043
1400 0.028
450 0,018

 Table II(B)13
HEAT CONDUCTIVYS AT 150C

Sanple.. .. Paste Paste Paste’ Heavy | Produced
10% water | 20% water| 011 011
eat oonductivft A -
Kcal./m hr.°c 0elly2 0.163 0.186 0.124 | 0.114

a

(See page 122 for Table III(B)13.)

Table IV(B)13
DENSITY

Produced 01
Samples |[Paste Coal
. 225 225-250 | 250-280 |

Denalty 4| 1.15 |o.8955 | 0.9373 _029552 1.25

Table V(B)1)
_SPEICIFIC MBAT

N Pa Produced 01} coal
Saaple ate os
o -225% |225-250 | 250-280

8p. -heat{cal/ega) | 0.348 | 0.491] 0.489 0.471 }0.299
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EFFECT OF COAL CONTENT ON PASTE VISCOSITY

A.& Thermostats . Figire 5(8)13
B.F Coppar Plate 2eenasesiomn VISCOSIMETER FOR PASTE AND HEAVY OIL
C Glass Plate asensde0sto - ‘ .

E &lass Plate 200ansess -
D Ebewnit@ Frame 200200019~

Figure 6(B)13
APPARATES FOR WTASURING HEAT OSDICTIVITY
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. " Figure 7(8)13
APPARATUS FOR NEASURING HEAT PROPACATING RATIO
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Figure #(8)13
ELECTRICAL CONDUCTIVITY OF PASTE
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