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Time run

Gas made Gag rate 0il made

| g
2 hrs.

3 hrs.,

S B b W
oy &~ N (o)}
-~ oy PO W

O

Ul

-
|

W

ASIER SN | B W) |

- - -
(o) -] U1 W

—_—

(T

oy 71

ft. 3/ton

ft. 3/ton Gallon/

('Y
an

L

not taken

%)
h Ww

RN WO

w O oy W

(%]

r\) [\) b -—
oW O O
3 &~ = 00w

n
O

1073 £t.3 373 £%.3

Weight of dry charge
Ash content

0il rate
@als.fton/

nour

19
14
14

- = ) =
o \©O O W

-
W

168 1bs.

nn

i

n
o
Q
W
O
(8]
\n
Q

Remarks

gslow gas make

charge
little changed.

1

Gas burning
continuously.
Traces of oil

Charge darkenin

Charge dark
brown colour
non-coherent.

Period of max-

imum gas evolu-
tion

N

QFV

Charge not




Time run

Ga

Gas made

Gas rate

F6. 3/1} on

ft. 3/ton

2 hrs.
o B
s
2

3

i =8
4.250

\n

-
11 s oy P
3 £t
3 .r-.t;.:j‘

10 oL —E

\n

b

ct
o

L

U
Fo
ct
.

hour

b
ct
L

187

120 ft.3

i
L6 |
('S )
Hh
ct

L

—
(8)
<
H
ct

('S

(&%)

(WS ]

N
\Jl
L |

t
.

b
D
0
-h
cF
(W%

0il made

ton

o w
Ll -
O

=, Pl
O o

.
L N

=

~P
Wil

(¢

ontent

0il rate

oS o 7%
Jr&lSo { tOIl//

hour

o Uil
R e

.
I

Oy W
n w

~3
0

\J1

(97 |

400°c

400°¢

remarks

liquified. Damp black

mass showing signs of
coherence when pressed.

Temperature set back
while testing.

Frothy liguid mass

gets to resilient solid.
Liquid with unconverted
spores.

Fully converted

Slow gas meke little
change (gas burning
continuously.

8} o o g oy

LCharge aariening,.
. d s e b = g e
eaitlng rate eased acCik .

1

e Al b o =Y

rge dark brown and
\ i

non-conerent.



o

ot
(&Y
L »

oY)
[65)

cr

n
ct

Hy

(o
L

2D

>~

(oY)
\J1
I

1
il

L

J

(>
o

il

Oh

A% ]|
o

O
()}

Il
~1 U =
S
(3]

1

=
i

-— - andh

-1

o

(o)}
Lo
o
(%)
Fi)
LY

Rate
fate
1.5

(&%)

ch
i

10.7
10.4
17.7
27

{9V
(@) |r\)
Q
ol L]
O ke
o

Lo
(WY
o
Q

oy Ul
-
(0)
9
D
O

Lo

1]

remarks
P L

Charge a non-coherent d
black mass.

< TR
(=Sig

Signs of coherence. Sets to
a black somewhat rubbery

solid.

<] u—_",Lw_u_'ld
| & Yo uwsp
(5- uE'C:‘.U‘
Ligquid conversion incomplete

O " ~ or — N xr
Gas burning continuously.
T A et £ a7

lraces L Ol.l.

Period of maximum ey

Gas evolution



7o11

8.7

10
10,17
10e5
10.83
11

12

10267
1200t

1368£17
14928t

1652£t°
1880ft7

190ft7
17uEt>

1682
12LFE°

160t
228£15

31.86

35¢ L4

38. 9L
42.48
46,02
L19. 56
53.1
6L

2e7
20.8
1047
107
20,8
11

535%

550%¢
575 ¢

575°%¢
575%

385%

400°%
h15°c

425%
425 %

300%

315%
325°%

335%
335%

Heat off at 12.
Fully converted.



55
592

6.08
6.25
6e 5
6483

7e5

8.25
8.75

9.25
9¢5
9.67

Weight of charge

Ash content

Gas made

9rt”
7817
321F40

6oLEt>

928ft7

1230£t°

Ju22£t”

1606£te°

1732ft3

1901£4°

Rate

4o 58t
69 £t
2L 3F 10

28347

324ftd

302£

192£t°

184£t0

1267t

3

152 1lbs
= 25+ 3%
0il made Rate
Traces
3. 68
736 7036
11.04 736
1472 8.7
18.4 23
22,08 21
25.76 14,7
29, 4L 112
33612 5¢5
36.8 4.9
1,0, 48 73
Llie 16 14.6
L7.84 1446
H1.52 14,6
5542 21.6
63.5

530°%  372%
550%¢ 390°%¢
560°¢ 410°¢

530% 1,05 °%¢

570% L25%

525%¢  405°%

545% 420%

570%¢ 430%

575%  430°%

I3

230%
280°%¢
300%¢

31000

330%

325%

330°c

310%¢

355%¢

remarks

conversion complete
Heat off Finish

0%



———— e —

7
- } a

o
b




. 5P & 1 - 1
] ; | o . A .
] L \ ) Ny J o ¥ o) LIl
4 ——- e el s | S——.  So——————p . - - = e e T ——— - S e - -
1 v ) L b )
FI0 AR 1. e s A A 22Ny 1 Lo L2 e = A P L ol
s 1
a.l, =
. ) 1z : " : s YU g AR L PR N
3 | 9 | - 1 G G 3 3 1/1;‘\ 181 iy -
~ = - - a A \ 1 P
. ) ) & Q7 « . . . | Q I
1 b | - a A ' R 4 4
| & « O 2 2 [ . B . = a ! | | o -2 | ¢
" -y A - A 4 ) A
)\ a . i ) = I 0=
4 A d " =z ) '
| L] ! o ) » . B
' 2 A - - '
| o i . | O ) |
. A ~ 1 > N r! x
| . 8% . ‘ 15 :
A - m ZA4 N ~ -~ -~ -~ —
. { / R b N . < . .
M A 1 » - r A =~ - < " 2 |
) [ = | e .
" ' ' ] "
| y ) - i . . L]
A A A 1A 2 A
| . | { . o \
P ol ) r A "
i ’ I | (ks ) . . )
A 4 . " —_— v .
| O | &« ) . 11 . .
4 A . 3 4 A 4 \
| o | “ . . | )
A - - AC A ) )i a
,1 i) J i . J ,'} / / | . . . J | .

A A ' .
A 4 4 " ' |
A 8k 4 r 7 ' A

| . ) | » | .

M ' A i

i . I e . I |

N 5 s A 4) 1

| i I | s J . I |

A 7 c | ,1 Bz 3 2 y | '

| | b [ e ) - b ) . .

A " > y 1 »




R’ " —_— L - - \ 5 \
4 - . - By
Prsy, 0 2 - 4 MY . 2 = 0
- . . - N ( — . -— .
C -~ - ) |
J T - o —J
I 7k -~ < : [
4= el | bl - i s .« -— == -~ g— 7
,
|
=~ & o 9 - |
. . . . . . B |
m
e — J C D :
. . v . .

MO O M S ~ . > i
N . . - . s . « - . . . . .
C ke ol e o x— N - = 2 \ J -
- . =2 -_— b
. B . B . .
— -~ - - ~ ~ . ~ ~ ~
p & =5 " 1 g -
E 4 A ~1 - - f \
~ - = - X E ; -~ -~ - P

= N , - :
. . MY . . .
N HY NN = e LY - PEY < g . B e O ! | A
e . i e N i T e e sl . ~ I SR ol SN Lo ~
-0 - 5 - . 5 - > ) 5 o 9 3 o)
y O C e e i T . Y 2 3\ bt % e
. . . . . ™ . . . . © . . . . - - . . .
- ~ e L ) » [
g L T C § 126 | |
- ” - ~ N \ P -~
P P~ =t e~ 5 ey =




DESCRIPTION OF F




=y




A,sp

0 -

eyl
_:_C_")

1ight




) @ .
I [
\
(
)
—




czaustic

]
s =







e = & » .
o O ol i 2
A ( . Gl 3%
Sl V . bl \{ odt non non nonono no
=5 oy AL o N =
gy ¢ ; -l n 1 rmn# N mM
nmnnon n TR | T [ [ [ I | I | TN | G
) @
- I
¢ | 3 YT - - - - — - L
" | | I I
|
1 |
{
i
)
-—




e

J

=

luminous

t
=1
ne
G
£
atiire
LC
L'i

5




The work to date has been limited to bateh proces sing,

and the results are not encouraging if large scale operations
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This arrangement worked satisfactorily as a temporary
expedient. Despite any temperature effect on the spring
temper, the paddle heads were held well against the walls,
except in two cases where insufficient play had been allowed
on the studs to take up abnormal clearance. Following this
alteration, the walls were found free from carbon within the
range of the stirrers, the only noteworthy depositions being
two small patches at the junction of the hot end wall with
the sides, above the range of the end stirrer.

It will be seen from the sketech that the end of the
converter to which the run off pipe was attached was in the
hottest part of the flue. This arrangement was used to increase
the small heating surface available. Trouble was experienced
with carbonisation of the asphalt remaining in the run off
pipe between batches, the cumulative effect being blockage of
the pipe. 1In a larger unit, it would be preferable to keep
both ends away from the flue gases, and lag them sufficiently
to conserve heat.

From the above, it would appear that with the stirrers
accurately fitted to a unit of circular cross-section, properly
heated, there should be no trouble from carbon formation. It
is, however, essential, that the paddles actually scrape the
surface of the metal, or a carbon film will form to fill any
clearance allowance, and seriously affect heat transfer.

Assuming a working capacity of 1.5 tons of dry concen-
trate per unit, it is suggested that the shell be 20 feet long
by 3 ft. 6 inches diameter. Allowing for a 6 inch diameter
paddle shaft the relevant data for a charge of 1.5 tons of dry
concentrate would be -

Volume of initial charge, 1.5 tons, =120 cubic ft.
Depth of charge in converter 2.15 feet
Free surface at rest 68 square feet
Free Gas volume 68.5 cubic ft.
Heating surface (approximate) 99 square ft.
Depth of charge after liguifaction B% inches
Depth of charge after liquifaction of 3 tons = 14% inches
Maximum temperature of flue 600%¢c or 1112°F
Maximum temperature of charge 4400%¢ or 7520F
(Probable maximum 390°c)

W uwnnunmn

Apart from the guestion of standing capacity of the
unit, the suggested dimensions should be carefully scrutinised
with reference to engineering considerations particularly from
the mechanical and heating aspects.

The paddle shaft proposed is 6 inch outside diameter
by 1% inch thick, hollow cast steel tube. The paddle arms would
therefore be 18 inches long from the shaft perimeter to the
shell of the converter, and would be operating at a speed of
3 revs. per minute. It is proposed to carry this shaft through
stuffing glands at each end of the shell to roller bearings
erected independent of the converter. The mechanical roundness
of these proposals in view of the temperature, span and radlus
of action involved requires checking.
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For heating a material with the physical characteristics
of the concentrate, the diameter of the converter suggested
is large, and much will depend on the effectiveness of the
movement of the charge if a reasonable time factor is to be
obtained. It may be considered preferable to reduce the
standing capacity and increase, if necessary, the number of
units.

MATERTALS OF CONSTRUCTION:

The choice of material for the construction of the shell
depends mainly on heat, corrosion and abrasion resistance,
combined with mechanical suitability.

Examination of the z" mild steel shell of the pilot plant
on completion of the experiments, showed that, in general, the
metal surface appeared to be little affected. There was, how-
ever, definite evidence of local pitting. The total time undep
heat would be approximately one thousand hours (41000 hours) of
which about one third would be under low temperature conditions
of drying the charge. It should be noted that owing to the
carbon deposition on the shell in the earlier part of the work,
the metal must have been subjected at times to relatively severe
conditions, There was also evidence at that time of local
occlusions between the carbon layer and the metal. These local
occlusions would be subjected to considerably higher temperat-

ures than normal. Nevertheless the presence of hydrogen sulphide

and complex ocorganie sulphur compounds in the gases and liguid
must be considered. In general, it is not considered that
corrosion will seriously differ from that encountered in
petroleum refinery practice.

Bearing in mind the temperatures involved and the
possibility of corrosive effects, it is considered that the
choice of material lies between a heat resisting cast iron and
a suitable steel alloy.

A heat resisting cast iron as recommended by the British
Cast Iron Research Association has proved itself very satis-
factory as a retort metal for distilling Tasmanite shale. The
corrosive agents were similar and temperature conditions more
severe. This metal was used in the form of heavily ribbed
castings 1 inch thick which were assembled by being bolted
together across machined flanges. A suitable structure might
be built of similar castings, semi-circular in shape and 4 ft.
long, bolted together, with metching end castings. There is no
doubt that the metal would be satisfactory from the temperature

and corrosion resisting aspects, provided the method of assembly

is sound. The proposed converters are not under steady heat

conditions. This differentiates them from continuously operated

retorts, and the comparatively poor expansive properties and
tensile strength of cast iron might inerease the liability to
crack. Cast iron has also the disadvantage of weight. In view
of the temperature variation when running off and charging, and
its possible effect on the castings, especially in local pos-
itions such as around the run off pipe, a heat resisting steel
is to be preferred, if a suitable alloy can be recommended by
the manufacturers. In this case the structure would require to
be welded throughout to avoid the projection of rivet heads

complicating the stirring arrangements, unless countersunk rivets

can be recommended, or a suitable type of flanged joint. Since
only the bottom half of the converter is subjected to the flue
gases, it may be possible to cheapen the cost of making the
other half of mild steel. It is suggested then that the shell
be made of heat resisting steel plate, 3 inch thick, and the
upper half of % inch mild steel plate, welded throughout or

rivetted through suitable flanged joints, subject to manufacturers

recommendations and suggestions.
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