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INDIAN COAL TAR

By 5. K. GancuLry, B. Saxjiva Rao anp P. C. GuHa.

' I'he possibility of t_he development of the coal tar industry in India
1s remote, as the quantity of tar available is small, only two fair-sized
gas works, at Bombay and Calcutta, being in operation. Coal of
good quality is found only in the Gondowana fields of Behar and Bengal,
while the deposits in the adjacent areas of Central India consist of an
inferior coal characterised by high ash and low calorific value. Coal
of tertiary age generally inferior in quality is also found in Bikanir,
the Punjab and Baluchistan. This low grade coal is not suitable for
metallurgical purposes and only the best varieties are treated in coke
ovens. Very little information is available regarding the tar which
1s at present manufactured and as it appeared that a comparison with
material from different sources would be of interest, it was decided to
examine any available samples and determine their chief constituents.

The two main sources of coal tar, viz., gas tar and coke oven tar, in
the West are also produced in India and specimens were obtained
from the Oriental Gas Company, Calcutta, the Bombay Gas House, and
the Jamshedpur coke ovens. The coal from which these were pro-
duced was obtained from the Raniganj coalfield, Dhemo Main and
Parbelia, and the Jharia coalfield respectively. Coal tar being a
product of destructive distillation, its composition varies with the
varieties of coal used, plant and details of distillation and there are
marked differences between the tar obtained in the manufacture of coal
gas and that collected at the coke ovens. In gas works, Ver;ical retorts
which are gradually displacing the horizontal, give a tar having a lower
specific gravity, less free carbon and pitch and more of tar oils. The
gas tars examined are of normal quality and comparable with tars
produced in a similar way in Europe the coke oven tar from Jamshed-

pur being an exception.

The first treatment of coal tar on a large scale consists in distilling
it and collecting the distillate in four or five fractions. A few distilla-
tions with 25 Ib. charges in a small iron still designed for the purpose
were made but as larger quantities of some fractions were required, it
was found more convenient to employ the fractions obtained by the
Bengal Chemical and Pharmaceutical Works from the Oriental

Company'’s gas tar.
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distilled over between 210-250 and 250-300 respectively. The creosote

oil contained phenols (13.5 per cent
by volume). The neutralpoil anoé)bg’_ :_T:ludmi)s and bases (3.1 per cent.

5 : s 1.01 6) on dist :
at 685 mni. gave the following results : 56) distillation
k ra;:lmn B. b. Volume in c. c,. Rematke

S 18:0 From 1 and 2, 16.7
% 220-230° 163 | naphthalene
i 230-250: 293 Liquid
5 290270 > Liquid
34 Partial solidificati
6 270-320° i artial solidification

37 g. yellow solid

ANTHRACENE OI1L

« The anthracene oil (light) on analysis gave the following results :
d £ 1.0373; phenols 13.9 per cent. ; bases (extracted with 9 per cent.
hydrochloric acid) 4.2 per cent. On cooling no naphthalene or anthracene
separated. The neutral oil (81 per cent.) gave 14.56 per cent. respec-
tively between 240-270°, 270-300° and 300-340°. The last fraction
partially solidified and yielded 16 per cent. crude anthracene or 3.9 per
cent. of the anthracene oil.

Bases.—The liberated bases (246 g.) were distilled with a 8-pear
Young column at 685 mm. pressure and the following fractions obtained :

i Weight in g. Yield per cent. in
Fraction B. P. eig 4 D
I 170-250° 14°0 nS:S
11 230-~260° 655 ..2.8
111 260-275° 198 522
Residue 143-0

Isolation of quinoline and isoquinoline.—The bases (220 g.) boiling

| jonati crude bases
between 230-255° were obtained by fractionation of the

ich 1 inoline was
twice. The isoquinoline which is a stronger base than quinoline

isolated from the above fraction by the.mahﬂd Ef kHai:Iistha:;l] l}jﬁﬂi

. C. S., 1922, 121, 1029). The fracton Was 2 at.‘zr; removeg with
acid (4 N) for half a minute and the unat.tac:ﬁ e li itated, adding - .
benzene. The bases WeIE then fraction l')lr) r[;;zco[:ll)’ :oiper cent.
enough amimonia (4 N) to the acid solution t0}11 ) with benzene every
of its content 1In bases anc! extracting t.emmonia treatment, th'é
time. After eleven [ epetitions % the ddm*th excess of ammonia.
whole of the remaining base Was precipitated Wi

: ' inol] e benzene is dis-
The last benzene extract conta_med 1§oqt_unol£$ne 'Elf‘l Jorwe
tilled and the residue ixed with twice its V

and con-
centrated sulphuric acid added, keeping the temperat

ure at 25-330. The
e : arated out on
crystalline isoquinoline sulphate (m-P- 206°; 1.5 &) S€P
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_ standing, the yield of isoquinoline being 0.08 per cent. on the anthracene
oil. From the earlier fractions quinoline (144.5 g.) was liberated or
1.3 per cent. of the anthracene oil.

Heavy anthracene oil.—This fraction boiled above 350° and had
d # 1.0758 ; bases 2.5 per cent. (extracted with g per cent. hydrochloric
acid) ; phenols 6.7 per cent. (with 25 per cent. aqueous caustic soda).

Anthracene.—Q.. cooling the heavy anthracene oil (200 g.) to 10°,
a solid separated, which was washed with alcohol and dried and found
to be crude anthracene (18.2 g.) or 9.1 per cent. of the anthracene oil.
The anthracene in this crude material was estimated by Luck’s process
(lllingworth, bud., p. 199)_. From crude anthracene (1 g.) anthra-
quinone (0.35 g.) was obtained or-2.7 per cent. anthracene on heavy

anthracene oil.—

SUMMARY

1. The gas tars from Calcutta and Bombay gas houses are of
normal quality and compare well with similar tars produced in Europe.

2. The coke oven tar from Jamshedpur was of poor quality and
contained no light oil. 8o per cent. being pitch.

3. The different fractions of the gas tar from Calcutta had the
following percentage composition :

(a) Light odl—Amoniacal water 0.6; benzene 6.8; toluene
7-2; solvent naphtha (xylene and others) 6.7; heavy
naphtha 12.2; pyridine bases 5.6; phenol 1.3; cresols
14.1 ; naphthalene 6.3.

(b) Middle oil.—Phenol 3.6 ; 0 and p-cresols 11.2; m-cresol
3-4 ; naphthalene 11.4.

(¢) Creosote oil.—Phenols 13.5 ; bases 3.1 ; naphthalene 13.9.

(d) Anthracene o0il.—Quinoline 0.9 ; 1soquinoline 0.03;
anthracene 2.7.
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