MINERAL OILS

AND THEIR

BY-PRODUCTS



MINERAL OILS

AND THEIR

BY-PRODUCTS









THENEW YORK
PUBLICLIBRARY
A. ) . ). ) l

‘“v' 3w
. ASTOR, Lt:.OX AND
* TILDEN FOUNDATIONS.
1897.

. . e > g
. . MRRY
. . ..
. ) .
. .
P .
.
Ve
. . ..
eer oo @
AP .o s
. es v
. . PR
..........
RS



THE AUTHOR
Dedicateg thig Book

TO THE MEMORY OF HIS GREATLY-ESTEEMED FRIEND

ALEXANDER LUMSDEN

MINING ENGINEER









viii MINERAL OILS AND BY-PRODUCTS.

who supplied him with historical and other infor-
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apparatus, &c. (in use before the Author was connected
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Tasiz 1.

D. Rs. = D-shaped Retorts. 8. @, = Btill Going.
Remarks,
1880
1864 '
8.G. Light and Mineral Oil Co., 1
1874 \
1866 rebuilt; V. and H. Rs. ; reverted to Bell.
1870 12 Cowan Rs.; stood a year or two, then remte.
. for short time.
1867 24 Bs.; crude only; gravity 895 to 902.
1868
1871
1870
1887  First Scotoh Oil Work ; Young’s P. L. & M. 0. Co. in 1866 ; af
1887, sulphauric acid mannfsctory only.
1892 Bankrupt 1887, and handed over to sequestration under control
1873 {J. Pender.
1871
1874  Bought by West Lothian Oil Co. 1874, and worked until 1888.
1875
1876 ‘
1881  Bought by Burntisland Oil Co.; now in haunds of Receiver.
1871 20 D. Rs.; crude oil only.
1860 30 H. Rs. M ”» »
1879
1886 44 V.Rs.; crude oil only.
1873
1862  Afterwards Albyn Oil Work.
1867 30 H.Rs.
1868 12 H. Res. ; about 1865 Fraser’s property, and then 76 H. Rs. and
1867 80 H. Rs.; crude oil. [small refinery.
1868 30 H. Rs. and 50 V. Rs.; crude only.

8. G.
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Aban-
doned or
Changed

Haunds,

Remarks.

1867
1895
1871
1868
1878
1877

1873
1862
1871
1873
1873

1870
1876
1851
1867
8.G.
1870
1871
1874
1873
1878
1867
1867

1877
1876
1871
1867
1869
1870
1873
1871

1876

Formerly Binnend Oil Work.
Successors to Lanark Oil Co.
Afterwards Westfield Oil Co.

Formerly Binney’s Clippens Oil Work. ; 1881, refinery only.

After 1873, Binney only ; 272 Rs.; crude and refinery.

After 1862, Thos. Carlisle; continuous distillation in ovens;
crude and refin

41 H. Rs. ; sold to Black in 1873; Lanark Oil Co.’s in 1883.

36 D. Rs.; crude only.

Bought by Oakbank Oil Co., and pulled down.
20 H. Rs., crude and refinery to 1873 ; then Jas. Liddle & Co. ;
[Walkinshaw Oil Co. in 1880.

Crude only.

100 RBs.

Shut down—waiting for better times!
150 H. Rs. ; crude only.







HISTORICAL. 25

-

Aban-
doned or
Changed

Hands.

Remarks.

R ROAWONPPRPRNOY VTORNW IR RORR R =

1866
1869

1869
1871
1878
1886
1867
1870
1872
1869
1872-3
1868

1869
1884
1875
1883
8.G.
1863
1870
1869
1871
1873

1876
8.G.

8.G.
1874-5
1872
1871
1865

1871
1870

Refinery only ; supplied with crude from Harthill Oil Work ; had
twelve 1500-gallon stills made of malleable iron, and double
[riveted concave bottom.

[refined 2,500,000 gallons per year.

109 Griffiths Patent Rs.; crude and refinery ; also bought crude ;
160 Young and Beilby Rs. at Tarbrax ; refined at Lanark ; after-
[wards property of Caledonian Mineral Oil Co.

40 H. and V. Rs. crude and refinery ; sold to Binney, 1868, then
16 Rs. and crude only ; stopped 1870.

After 1869 property of Oakbank Oil Co., Ltd. [1884.

Formerly the 8traiton Qil Co. ; amalgamated with Clippens Co.,

Crude only ; made chiefly from dross of main seam of common coal.

Refinery only ; made candles 1866 ; property of Lanark Oil Co.

1883.
Formerly Mid Calder Qil Co. ; been reconstructed number of times.
Property of Mid Calder Oil Co., 1863, and of Oakbank Oi[l Co.,
1869.

See Clippens Qil Co., Ltd.







18t¢
mat

Vorke
arcor.

il Co.







HISTORICAL. ' 29

Tasre II
Tons of Shale Distilled.
Year.
East Scotland. ‘West Scotland. Total.

1873 439,615 84,480 524,095
1874 277,210 84,700 361,910
1875 377,108 46,314 423,422
1876 454,892 86,381 541,273
1877 581,351 102,767 684,118
1878 535,626 110,313 645,939
1879 624,912 87,516 712,428
1880 730,777 63,060 793,837
1881 840,259 71,912 912,171
1882 898,754 93,733 994,437
1883 1,043,499 87,230 1,130,729
1884 1,365,157 104,492 1,469,649
1885 1,665,667 76,083 1,741,750
1886 1,655,427 43,717 1,699,144
1887 . - 1,368,704
1888 . 2,026,779
1889 " . - 1,962,015
1890 - . 2,154,824
1891

to } Averaged | each year about 24000,000
1895 /,/

/
7

cheapening the cost of retorting shale than in refining
the crude oil. The refining is still carried on with the use
of the small apparatus used years ago, or with but very
little increase in size, so that but slight reduction in the
cost of labour, steam, repairs, &c., has been effected, and


















HISTORICAL. 37

do not waste money on outsiders’ theoretical patents,
but rather encourage their own employés to improve
the processes and apparatus ; and above all, consult the
practical men of the different departments and act on
their advice.

It is only too apparent that unless a unanimous and
harmonious combination of the companies soon takes
place, together with radical changes in the management
wherever needed, we shall in a few years be left to
mourn the loss of one of Scotland’s most important
industries.
























GEOGRAPHICAL AND GEOLOGICAL. 45

Table VI., while Table VII. gives the analyses of spent
shales taken from the old form of Vertical and the
Henderson retorts.

TasLe VI.
Constitoent. Pe;v(z?;ﬁ.t.by

Moisture (at 240°F.) . . . . . 2-67
Volatile matter . . . . . . 24-31
“ Fixed ” carbon . . . . . . 1250
Ash . . . . . . . . 60-50
Total . . . 99-98

TasLe VII.

Per Cent. by Weight.
Constituent.
From old Vertical. From Henderson.

Carbon . . . . 18-40 3-61
Silica . . . . . 49-14 56-49
Oxide of iron . . . 10-45 12-81
Alumina . . . . 18-37 22-72
Lime . . . . . 1-68 1-77
Magnesia . . . . 0-99 0-95
Salphur . . . . 1-05 . 1-15
Total .. .| 100-08 99-50























































RETORTS. 63

Table IX. shows the yields of finished products calcu-
lated on the above basis.

Tamz IX.
Horizontal. Vertieal.
Yield Yield
Product. Per cent. by Per cent. by
Gallons. | Volumeon | Gallons. | Volume on Once
Crude. Run Oil

Naphths . .| 0-856 2-50 0-863 0-99
Burningoil . | 15-908 46-50 14-881 40-51
Crude scale .| 1-958 5-71 8-108 8-49
Lubricating oil . | 8°461 10-12 8-822 10-44

Total .| 22-172 64-83 22-124 60-43

The above yields of products figured at the market
values of those days realised the following amounts :—

Horizontal. Vertical.

d. d.
Naphtha . . 10-046 . . 4-265
Burningoil . . 272-498 . . 254-129
Crudescale . . 63-277 . . 110-699
Lubricating oil . 61.915 . .  57-330
Total . 897-736 . . 426-423

We obtained 34-2 gallons of horizontal “crude
oil” from a ton of shale at a cost of 4-:6d. per
gallon = 157-88d.; and 36°61 gallons of vertical
‘ once run oil ” from a ton of shale at a cost of 4°46d.
per gallon = 163°646d. If we deduct these costs from










































RETORTS. 77

short chimneys were meant—to prevent overheating by
having too great a draught—was practically frustrated,
because the draught of a tall stack is far more liable to
variations than that of a short one, owing to its high
altitude, and necessitates the employment of extra
attendants to watch the heat and regulate the dampers.

TasLz X.
. . Hourly Yield of Ammonia
Hour after Hourly izlggﬁ):ngmde o (expieugg ulb..SIIlph.te)
Charging. i
No. 1 Shale. | No. 2 Shale. |i No. 1 8hale. | No. 2 Shale.
1st Nil 0-993 || 4-010 | 2-137
2nd 0-96 1325 | 2811 | 1441
3rd 1-85 1-987 | 0-561 | 0-701
4th 2-69 3-200 0-463 | 0-420
5th 3-16 3-646 | 0-330 ; 0-343
6th 3-50 3706 | 0-464 | 0-449
7th 4-06 3-500 0-515  0-547
8th 2-81 2:750 | 0739 i 0-633
9th: 2:25 2:090 | 0-980 , 0-601
10th 2-03 1-250 ' 0932 ' 0-525
11th 1-94 1-250 |, 0-572 0-759
12th 1-22 0:500 ' 0-586 0-712
13th 0-86 0-385  0-462 = 0-569
14th Nil Nl | 0-364 : 0-528
15th Nil Nil 0-405 0-448
16th Nil Nil - 0-387 0-416
17th Nil . il 0-165
! o .
Total 27-33 26-582 ” 14-746 11-229











































RETORTS. 91

Looking at Table XVI. we see that the total yields
of finished products are almost identical in both caszes,
while the yield of crude scale is 2§ per cent. and lubri-
cating oil 2} per cent. larger from the Young and Beilby
than from the Henderson retorts.

The yields of crude oils, from which the finished
products in Table XVI. were obtained, were :—

Henderson, crude . . 34°18 gallons per ton.
Young and Beilby, crude  30°26 ’ ’

If by the use of these figures we calculate the
percentage figures of the scale and lubricating oil in
Table XVI. back to the shale, we find that the figures
are still in favour of the Young and Beilby retorts, as is
shown in Table XVII. '

TasLe XVII.
Yield in Gallons from One Ton of Shale.
Product.
Henderson. Young and Beilby.
Crude scale . . . . 3:715 4-106
Lubricating oil . . . 5-933 6-222

The yields of 0-°391 gallons of crude scale and
0°289 of lubricating oil per ton in favour of the Young
and Beilby retorts, together with the enormous increase
in the yield of ammonia, has naturally resulted in these
retorts practically superseding all others.

One often hears, when in the neighbourhood of the oil
















































RETORTS. 107

_ means of compression, and Table XVIII. shows the
results of this method of working as compared with the
_ absorption or coke-tower method.

Tasuz XVIIL

Yield of Naphtha from 3000 cubio feet of Gas.

By Compression. By Absorption.
P Specific Specifl
e, 1 | Gallons. | GPRES | Gullons. | GIRES,

150 1bs. . . 2-81 +693 3-29 708
»  » . . 2:26 +668 2-78 +709
100 . . 2-46 +708 2-31 <710
» » . . 2-44 *710 2-17 +705
»  » . 2-51 708 2-46 708
90 ,, . . 2:26 700 1-81 <701
Average . 2-46 +698 2-47 *707

Both the compression and absorption methods
gave, on an average, almost identically the same
results as regards yield, and as the compression
method was the more expensive the absorption method
was continued.

In the regular way of working, the yield of coke-
tower naphtha does not usually exceed 1% to 2 gallons
per ton of shale, but there is an apparatus devised by
William Young, that brings up the. yield to 2} to
3 gallons. However, it is exceedingly doubtful whether
there is anything to be gained (at the present market


























































































TREATING. 137

No. 2 grade burning oil (mixed with same from
. third stage light oil stills).
Intermediate oil (ditto).
Third stage heavy residuum (to be referred to
later).

The burning and intermediate oils from the last two
distillations must, of course, be thoroughly settled and
free from moisture before being pumped to their storage
tanks, ready for barrelling and delivery in the market.

Some of the companies make a speciality of a
burning oil that has been finished with a treatment
instead of a distillation. In that case an oil like No. 1
grade burning oil is usually chosen, and this is treated
with 2 to 24 per cent. of 170° Tw. acid with ten to
fifteen minutes’ agitation. After the acid tar has heen
allowed fifteen to twenty minutes to settle out, and has
been drawn off, the oil is transferred to the soda agitator,
where it is first agitated for two or three minutes with
5 per cent. of water, settled for five minutes, and then,
after the water has been drawn off, } per cent. of
3° Tw. caustic soda solution is added and agitated
sufficiently to ensure all the acid (that may be left in
the oil) being neutralised. The weak soda solution
having been settled out and run off, a further treatment
of 1 per cent. of 65° Tw. soda is given the oil, and
after three or four minutes’ agitation the contents of
the agitator must be allowed to remain quiet for about
an hour, after which the oil is transferred to shallow
tanks and allowed to settle for fifteen to eighteen hours,
at the end of which time it should be perfectly bright
and ready for the market.


























































































WAX REFINING.

167

ation and treatment above described, as each company
has its own fads, which finally result in finished products

DIAGRAM 3.
SHALLE
|
SULPHATE
or
AMMONIA
CRUDE OIL

A

e o

wyBRICATING
oI

CRUDE
WAX
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that are neither better nor worse than can be obtained
by the above modus operand.

Diagram III. has been prepared for the purpose
of showing at a glance the relative yields of various
products from shale.
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AMMONIA STILL.

|

Fig. 50.






CRACKER BOXES.

177

R

Fics. 51 and 52.
















































T DISTILLING DATA. 193

The life of the light oil stills is many years, and they

— practically never need to be wholly replaced, as they are-

* mot subjected to any very excessive heat, and, if properly

looked after, an occasional patch on the bottom or a new

Dbottom once in a great while is all that is really neces-
s|ary.

The quantity of steam used in the various distil-
lations is shown in Table XXII., and is expressed in
gallons of water. The pressure of the steam should not
exceed 20 1bs. per square inch, and it is important that
the pressure at the boilers should be kept steady, as a
fluctuation seriously affects the running of the stills and
<the quality of the distillate.

Tasne XXII
I Gallons of
Name of Sl Weter per 100

Distillate.
Crude (throughout). . . . .. . 14-3
from start to 850 sp. gr. . . . 10-0
1st stago {2 . 850 sp. gr. to ﬁng'rmb)) L 14-3
2nd (throughout) . . . . . ' 10-0
8rd ,, light » . . . . . 10-0
» 1 heavy » . . . . . | 14-0
4th " . . . . | 15-0
R (from start to dark colour) . ., 15-0
Heavy residuum {( . dark colour to finish) . . '  20-0
{(from start to 860 sp. gr.) . . . O 20-0
( » 860 sp. gr. to finish) . . . - 25:0

o
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202 MINERAL OILS AND BY-PRODUCTS.

water will be raised 30° each pound of water will
therefore absorb 30 thermal units, and as 145,300
thermal units have to be absorbed, (145,300 = 30 =)
4849 lbs. (= 4849 gallons) of water per hour will be
required.

The above figures are based on the assumption that
the boiling point of the naphtha would be 175° F.
throughout the distillation, but this, of course, would
not be the case, and more water than the above figures
call for would be required. Also, a condenser is never
perfect in its action owing to the worm becoming more
or less covered with sediment, &c., and more water will
be required again in this case; however, the approxi-
mate quantity of water required can be determined
near enough for practical purposes by calculating as
above and then adding 10 per cent.





































































MELTING POINT. 225

:nable those who require mixtures of wax and stearine
f certain melting points to make the mixtures without
roing through the laborious process of determining the
1ecessary proportions by making up ‘ trial mixtures.”

TasLe XXXI.
Melting Point of Wax used =102° F.
» »  Stearine used = 121° F.
Percentage of Percentage of
Melting Point. Melting Point.
Wax. | Stearine. Wax. | Stearine.
°F. °F,
90 10 100 40 60 111
80 20 98% 30 70 113}
70 30 100 20 80 117}
60 40 104} 10 90 119
50 50 110}
Tase XXXII.
Melting Point of Wax used = 120°F.
» »  Btearine used = 123° F.
Percentage of ) Percentage of
Melting Point. Melting Point.
Wax. | Btearine. Wax. | Stearine.
°F. °F.
90 10 118 40 60 109
80 20 116} 30 70 113
70 30 114 20 80 1183
60 40 112 10 90 119%
50 50 ;10
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TasLe XXXIII.
Melting Point of Wax used = 120}° F.
» »  Btearine used = 1293° F.
Pcroentage of Peroentage of
————- Melting Point. Melting Point.
Wax. | Stearine. ] War. | Stearine.
) °F. °F.
90 10 118} 40 60 1183
I
80 20 , 116} 30 70 122
70 | 80 114} 20 80 124}
60 40 112} 10 90 127
50 50 113

TasLe XXXIV.

Melting Point of Wax used =125°F,
» »  Stearine used = 121° F.
Percentage of Percentage of
— ———-- | Melting Point. | Melting Point
Wax. | Stearine. Wax. | Stearine.
e i °F. o °F.
90 10 123 40 60 111
80 20 121 30 70 107
70 30 119 20 80 114
60 40 117% 10 90 117
50 50 114
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Tapre XXXV.
Melting Point of Wax used = 130° F.
" " Stearine used = 121° F.
Percentage of Percentage of
Melting Point. Melting Point.
Wax. | Stearine. Wax. | Btearine.
°F. °F.
90 10 128 40 60 114
80 20 125% 30 70 109
70 30 123 20 80 115%
60 40 121 10 90 118
50 50 118}
TasLe XXXVL
Melting Point of Wax used =132§°F.
» » Stearine used = 129%° F.
Percentage of Peroentage of
Melting Point. Melting Point.
Wax. | Stearine. Wax. | Stearine.
°F. °F.
90 10 1304 40 60 1173
80 20 128% 30 70 119%
70 30 126 20 80 1254
60 40 124} 10 90 . 127%
50 50 121

Q2



































































































260 MINERAL OILS AND BY-PRODUCTS.

The pure paraffins must be neutralised with a weak
solution of caustic soda, settled about ten or fifteen
hours, and are then ready for fractionation.

Table XLI shows the specific gravities of the
paraffins after the fractions have been redistilled eight
or ten times ; and Table XLII. gives the names, boiling
points and chemical formuls of normal paraffins.

Taere XLII.
e e | g
o °C.

Octane . . . . . . 124 C.H,,
Nonane . . . . . . 132 C,H,,
Deccane . . . . . . 161 C, H,,
Undecane . . . . . 182 C,H,,
Dodecane . . . . . 198 C,,Hy
Tridecane . . . . 217 C,;H,,
Tetradecane . . . . . 238 C, H,
Pentadecanc . . . . . 258 C;H;;
Hexadecane . . . . . 278 l C,6Hs,
Hoptadocano . . . . .| 298 C,,Hy
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PATENTS. 325

referred to the pipe is led upwards and out of the upper part of the
still to regulating valves and thence again enters the still and
proceeds nearly to the bottom where it issues among the oil and
assists in the usual way. The steam is highly heated when first
entering the still but in passing through the coil it yields part of
its heat in an effective but non-injurious manner through the
pipes to the oil, and when it finally enters openly amongst the oil
its temperature has become suitably reduced. The various parts of
the piping are provided with suitable valves externally so that
steam can be led into the oil direct, as it is desirable to shut off the
steam from the coils when the oil in the still has become lowered to
a certain extent.”
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Wazx, when first separated, 6

— when first used as article of
commerce, 6

‘Waxes, causes of differences between,
52

— different characteristios of, 53

— specific heat of, 200

— specific gravity of, 250

Walkinshaw Oil Co., Limited, 17, 26

— — — amalgamation of, with

Hermand 0Qil Co., 19

‘Water discharge from works, 210

‘Waterford oil work, 14

West Calder Oil Co., 9, 26

Westfield Oil Co., Limited, 18, 26

Westlothian Oil Co., Limited, 18, 26

Whiterigg oil work, 26

YrELDS, see Crude oil, Ammonis ani
Retorts
Young and Beilby’s retorts, »
Retorts
— Jas,, life of, 1
Young, Meldrum and Bennie, o
tract of copartnery betwen
5
Young’s cooling drum, 147
— (Jas.) retorts, 57, 58
— Paraffin Light and Minenl 0
Co., Limited, 12,26
Amalgamation with Upis
0Oil Co., 16,19
losses, 30
— (Wm.) coke tower naphths app
ratus, 107
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