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WEATHERING TESTS ON COKING COALS.

INTRODUCTION$

In August 1939 samples of raw nut coal were obtained from
three collieries from the Klip River coalfield and two collieries
from the Vryheild coalfield, Natal, and from the No.2 Seam and the
No. 5 seam from one colliery in the Witbank coalfield, Transvaal.
The object of the investigation was to study the effect of
Wweathering by exposure to the open air on the coking and chemical
properties of the coal, The investigation was hampered and
finally stopped by the pressure of wartime research, Consequently
it was neither sufficiently comprehensive nor carried out for a
sufficiently long period to answer all the questions requiring

investigation.

TREATMENT OF COAL_SAMPLESS
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The nut coal samples were crushed to %" in size with
the minimum production of fines and the %" +~]{6" fraction
screened out and used in the tests. d&bout 35 pounds of each
sample was placed in a lead-lined tray 2 ft. x 2 ft. x 3 ins.
high, and a sample consisting of 16 increments of 50 gms. each
was taken from each tray. The samples in the trays were placed
on the roof of the Administration building of the Institute on
the 17th of August. In the sketch at the end of the report the
lay-out of the samples 1s givens The east, north, and west walls
of the building form a parapet about 2 ft. high, from which the

roof slopes down towards the centre of the south wall, the parapet

at the points x being 10 ft. high. The piteh of the roof is about
15°, ]
The samples tested were as follows:-
Pl No. 2 Seam, Navigation Colliery, Witbank.,
P2/ aesvesesses
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P2 No, 5 Seam, Navigation Colliery, Witbank.
P8 Natal Navigation (Northfisld). Colliery, Klip River.
P9 Merthyr Colliery, Klip Rivers

P10 Durban Navigation No.l Colliery, Kilip River.

pll New Tendega Celliery, Vryheid,

pl2 Vryheld Goronation Colliery, Vryheid.

The trays were removed from the roof on the 11th Decem-
ber 1939, and samples of 16 increments of 50 gms. each again
taken, the trays being replaced on the 19th Decembers The trays
were again removed from the roof on 10.1.41, sampled and sub-
sequently replaced. Up to this time periodical inspections of
the coal on the roof were made, but the author subsequently went
on military service, the investigation ceasing at this time.

OBSERVATIONS ON_THE APPEARANCE
OF ThE COAL GAMPLESS '

In general, not many marked changes in the samples
were observed, but the following points may be noteds
22:8.439 Sample P10 shows marked weathering of inorganic
constituents (sulphate formation.)
24939 411 samples show brown discoloration on sides of‘
lead linings.
8.9,39 Sample P10 has two areas of agglomeration of
several particles with brown coloration in centre.
20,9.,39. Sample P10. The sulphate formed dnthE
agglomerations has been leached out. Visible
impurities in all samples are more easily dis~
tinguishable.
25,9,39, Sample P10 shows slight traces of sulphate.
6.10,39. Sample P10 shows marked brown stainimng of pyrites
oxidation, Sample P11l has white san.dstone par-
ticles visible.
11.12.39/ v



11,12.,39. On removal of samples from roof, samples Pl, P2,
P9 and P10 show white sulphate deposit &t lower
end of trays and along the lead sides at the

water level,

1,3440. Sample P2 has a fair quantity of white sulphate
deposit. ©8Sample P9 has a very heavy white to
yellow sulphate deposit causing slight sintering
of the surface. 8ample Pll shows incipient
disintegration of sandstone. 8ample P8 shows
slight evidence of pyrites oxidation with a small
amount of visible sulphate,

19.10.,40. Sample Pl has a dull greyish black appecrance,
Sample P2 has a dull surface which is bright when
scratched,

Sample P8 has a finely disseminated sulphate
deposit, and some sandstone visible,

Sample P9 retains its original bright appearance.
Sample P10 has a finely disseminated sulphate
deposit and dark brown iron staining.

Sample P11l has a brighter appearance than Pl or
P12, the sanc¢stone being stained dark brown.

Sample P12 has a general greyish black appearance.

ANALYSIS OF SUB-SAMPLESS

The samples of approximately 800 gms. taken at the
beginning of the investigation and after 4 énd 17 months were
subjected to the following analysess~

(1) Proximate analysis, calorific value and

swelling number.

(2) Ultimate analysis.

(3) Forms of sulphur.

—:(4)/000100000
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(4) Low Temperature Gray King Carbonisation Assays.

(5) Sheffield Coking Tests.

The rcsults of these analyses are given in Tables 1 to
5 at the énd of the report. In addition the amounts of undersize
at gé ! were determined, The results were as followss—
Sample No,t PL P2 P8 P9 P10 P11 PIl2
% minus 26"(4 months) 3.2 3¢9 2.7 2.9 2.6 2.9 2.7
T "O(17 M) 43 7.9 9.5 9.4 6.3 5,2 3.2

The 4 months samples show only minor differences, the
Transvaal coals having slightly more unhdersize than the Natal
coals. The 17 months samples show considerable differences,
samples P12 and Pl inereasing only slightly, and samples P8 and
P9 by nearly 7.0%, in undersize. Obviocusly other factors are
nuch more important than rank in determining the extent of dis-
inte;ration of the samples. There is an approximate correspondence
between the criginal amount of pyritiec sulphur and the total
disintegraticn after 17 months, indiecating the probable importance
of the disruptive effect of the oxidation of pyrites.
DISCUSSION ON_ANALYTICAL
RESULTS '
(1) Proximate 4nalysis etc. (Table 1),

Unfortunately the data on the calorific values of

samples Pl and P2 are not available, otherwise the table.

is complete,

(a) Moistures There is a general tendency for a slight
increase in molsture content with time, as would be
expected, although two of the 4 months samples showed
a slight decrease and two were unchanged, As the
moisture determinations are dependent on the relative
humidy of the ambient air at the time of analysis, such

’ anomalies may well be expected.

(b) Ashs The accuracy of the sub-samples affects this
value, but the samples taken appear to have been

adequatey/seesas
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adequate, almost all the changes in ash content observed
showing a regular tendency. Sample P11l shows nc change
in ash content, but all the rest have a steadlly decreas-
ing ash content, anumalies in the 4 months samples occur-
ring with samples Pl and P12, These anomalies must be
aseribed tc sampling errors. The extent of the decrease
in ash ccntent varies between the samples, and there is
a close correspcndence between the loss of ash and the
loss of pyritic sulphur (see Table 3). The overall loss
in ash for all the samples is slightly more than the
theoretical amount of Fegﬂ3 agssociated with the sulphur
lost. It is unlikely that all this iron was leached out
by rain and it seems that carbonates of the alkaline
earths must alsc have been attacked and leached out of
the samples. It is unfortunate from this aspect, and
also from others which will appear later, that ac deter-

minations of carbon dioxide were dcne on the samnples,

Volatile Matters There is a steady decrease in volatile

matter with time, the average drop belng 1.0% 1in the
first 4 months, and 1.,5% in the following 13 months, on
the dry ash~-free basis. The relatively greater decrease
in volatile matter in the first 4 months of sample P10
is possibly due tc analytical error. The lack of CO»
determinations preveants the correction of the volatile

matter for any variations in CO».

Fixed Carbont This figure .increases fairly rapidly

with time of exposure of the samples, due to thz decrease
in volatile matter and ash (where the latter occurs) more
than counterbalancing the slight increase in molsture

content.,

Calorific Valuet¢ The calorific value tends to decrease
with time., This effsct is to a certain extent masked

bY/.-ao‘.-...
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by the simultaneous decrease in ash content in most
cases, Fcr this reascn the dry ash-free values give
a better comparison. No values are available for the
Transvaal samples Pl and P2, but the rest show an
average drop of slightly more than 0.2 1lbs./lb. in
each of the pericds of exposure. The slightly anomalous
effect with sample P11l may be due to faulty analyses.
The decrease in the calorific value of individual samples

does not vary systematically with rank.

(£) gwelling Numbers™ There is a decrease in swelling
humber with time, except in the case of sample P12
where nc variation occurred. Some of the samples had
very low swelling numbers criginally, and after 17
months all samples excluding P12 gave friable coke
residues. Due to the low values no conclusions as to
the rate of deerease of swelling number with time can
be drawn, as the range of coking powers covered by
values of 1 and F is great and indefinite, It does
appear, however, that the decrease 1s greater in the

second period of 13 months than in the initial 4 months.

(2) Ultimate inalysis (Table 2):

Due to the sometimes large differcnces in ash content,
no conclusions can well be drawn on the determined results.
The results given in Table 2 are thus expressed on the dry,
mineral matter free basis using the following formula for
mineral matters-

Mineralj. vees

s The nonswelling coke buttons are designated 1, F, and P,
corresponding to a well fused coke, a friable coke and a
noncoherent residue respectively.,
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Mineral Matter % = (& - 1%8)x 1.08 + 17éS.

where 8 = pyritic sulphur %.

& = ash % as determined in the carbon and

hydrogen determination.

This value for ash varies slightly from the proximate
ash, the average difference being 0.15% and the average
bias 0.05%, the ultimate ash being higher.

This valuc of the mineral matter is not corrected for
00y, and the assumed 8% of water of constituticn of the
bulk of the mineral matter is probably incorrect in some
cases at least, due to the presence of varying amounts of
arenaceous material, The latter factor will affect the
absolute values, but will have cnly a very small ir.7luence
on the relative values for each coal. The high ash con-
tent of the majority of the samples increases the analytical
errors considerably when converting the results to the dry,
mineral matter free basis.

(a) Carbons: 4lthough the accuracy of the determination
does not warrant expressing the results to the seccnd
place of decimals, this has been done ﬁecause the
second place is of significance in the other determined
constituents. & notable and pecullar feature of the
results is the increase in carbon content in el1l but
one of the coals tested in the first four montnas, the
average increase being 0.25%. The carbon content then
decreases by an average of 1.0% in the following
thirteen months, sample P12 being exceptional in that

the decrease in carbon ccntent is muech lower than the

average, sample P8 con the other hand having an exception-

ally high decrease.

(v) Hydrogent In general very little variation is
exhibited. In the four samples where large variations
occur, they are contradictory and can probably be
aseribed in part at least to analytical errors., The

aveTage/ ~evvaos
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average of all samples shows an increase in hydrogen
centent of 0.02% in the first four months, with an

equal decrease in the following thirteen months.

(c) Nitrogen: dlthough some individual variations occur,
generally the original and final determinaticns are
very similar, with the four months sample slightly
lower (average difference 0.C7%). This may be a
consequence of weathering but is more likely to be
due tc analytical error. (The most likely scurce of
errcr is in the standardigation of the acid used for
the titration of the ammcnia formed in the Kjeldahl,

digestion).

(d) Sulphurt The organic sulphur is determined by the
difference between total sulphur and pyritic plus
sulphate sulphur, and is thus liable to greater errors
than those forms directly determined,’ Generally there
is no systematic variation in the figures, the average
original and final results being the same. The four
menths samples are 0.06% higher cn the average, but this
is due tc high values in samples P2 and P9, which are
probably in error,.

(e) Oxygen: This is a difference figure and, due to the
faet that such differences as occur in hydrogen,
nitrogen and sulphur tend to cancel one another, is
complemcntary to the carbon content. Thus there is an
average initial fall of 0.26% in the first four months
wlth a subsequent average rise of 1.02% in the follow-

ing thirteen months.

(3) Forms of sulphur (Table 3).
(a) Iotal Sulphurs The total sulphur decreases with time,

in scre cases the decrease in the two pericds being
fairly similar, while samples P2, P8 and P9 have con-
siderably larger decreases in the second period. These

. latter/. R R
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latter include the two samples with the highest sulphur
contents. The explanation of the differences is implicit
in the varilation shown by the constituent forms of sulphur,
Of these the organic sulphur has already been discussed .
under ultimate analysis. It may be remarked here that
ncne of the samples shows very high or very low organic

sulphur,

(b) Sulphate Sulphur: The sulphate sulphur is generally

very low initially, but sample P10 is an excepticn with
0.15% sulphate sulphur. The rate of increase is fairly
constont for the two periocds, and generally is about

0.1% after 17 mcnths. In the case of sample P9, how=-
ever, the increase is much larger, and bcth P9 and P10
have large final sulphate sulphur contents. In the case
of sample P8 the sulphate sulphur shows a reversal in the
final pericd. This must be ascribed to leaching of the
sulphate formed, and in fact the major part of the
sulphate formed in all samples must have been ieached

out by rain,

(e) Pyritic Sulphur: The decrease in pyritic sulphur
is approximately proportional to the amount of pyrites
originally present in the samples, about 40% of the
total decrease occurring in the first four months.
The loss of pyritlc sulphur is slightly greater than
that of total sulphur, due to the simultaneous increase
of sulphate sulphur. The decrease in pyritic sulphur
over the full 17 months averaged 41.5%, varyir.z from
33.3% to 50.0%. The samples that were high in pyritie
sulphur showed the largest proportiocnal decreases.

(4) Low Temperature Gray King
Carbonisation dssays (Pable 4).

Results of the assay of the original sample of P9 are

not available, except for the residual volatile matter in

the/.-?tsdc‘-ou
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the ccke. .In nc cases are the deseripticns cf the cckes
available. O©On the basis of the available data the fcllow-
ing conclusiuns may be drawn,

The ccke yield shcws a considerable drcp (average
1,3%) in tine first four months and a subsequent rise
(average 1.0%) to nearly the criginal figure. The tar
figures are nct very consistent but show an average decrease
of C.5% and 0.3% in the first and seccnd periods. The
liquor figures are falrly cocnsistent with an average increase
of 0.55% in the first four mconths and nc subsequent change.
The gas yields all show the same tendency, namely an average
increase ¢f 0.55% in the first fcur mvnths, and a subsequent
return to the criginal values. The relative density of the
gas tends tc decrease slightly in the first four munths, and
subsequently regain its coriginsl value, The volatile nmatter
in the coke was not determined for the final samples, but the
four minths samples had ccnsiderably less volatile nmatter
(average decrcase l.6%) than the criginal samples, corres-
ponding fairly closely to the decrease in the coke yields.
It is possible that the temperature of carbonisation of the

four months samples was tco high,

Sheffield Ccking Tests (Table 9)

It was intended to ccnduct these tests on the samples
as taken, but no expansion of the eharge occurred. Floats
at a specific gravity of l.45 on samples Pl and P2 also
gave no expansion, so that the experiments in general were
carried out on floats at a specific gravity of 1.40. Sample
P8, however; gave nc expansion of floats at S.G; 1;40 oT
S8.G+ 1.35, and the flcat at 8.G. 1,30 was used for this
sample. In the 8S8heffield coking test 6 gm. of coal are heated
in a 1.6 om. tube under 100 gms. load at 1°C per minute and
the temperatures of initial contracticn, initial expansicn and

final/....-..
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final expansicn are recorded, together with the amount cf
contraction and expansicn, expressed as a percentage cf the
original voclume,

The results of the tests in general are nct susceptible
to comparative evaluaticn due to the fact that only two samples
gave any expansion after four months exposure, and of these
sample Pl expanded only 1%, and sample P12, which was the
cnly sample tested after seventeen months, also had 1%
expansicn at this time. The initial ccntraction temperatures
in gencral varied by 4°0 or lessy which is probably within
the experimental error, only samples P11l and P8 with increases
of 790 and 2¢°C respectively after four months being cutside
these limits. Where samples gave an expansion aftér expcesure,
the initial expansion temperature increased with time of
exposure. Where nco expansion occcurred the final contractiocn
temperature was elther approximately equal to or in excess
of the final expansion temperature of the original samples.
The final expansion temperature of sample P1 showed a slight
increase after four months, while sample P12 showed almost
noc change in this value even after seventeen mcnths. The
percentage contraction increased by 5% for the Transvaal
samples after four months, while the Natal samples showed a
tendency for the percentage contraction tc deerease, The
samples had criginally. sxpansions of from 8% to §1%, and
as menticned previcusly conly two samples retained any ex-
pansiocn after four months, namely samplé Pl which decreased
by 24% tc a value of 1% and sample P12 which deg¢reased by
_8% to a value of 30%. This latter sample decreased by 29%
in the subsequent thirteen months.

48 a matter of general interest the results of the
preliminary Sheffield ccking tests on samples showing no
expansion are given in the following tables-

Sample/ﬂﬂuqoovu
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Sample. e Fl?i.45. i Fl?§;4§. & Elfg;ﬁ‘. Fl?§:35. et
I.CeT4 C 393 387 381 385 428 413 410 391
F.C.T.°C 441 430 447 430 +481 479 479 +466
Contracticn %, 10 10 16 16 4 14 16 19

These results show that thére is some correspondence
between the loss in coking properties with time and the loss due
to the inclusicn of heavy non-ccking material in the original
samples.

Swelling numbers were determined on the samples used in
Table 5. & considerable decrease in swelling number with time
is evinced by all samples except P12 where the effect was very
slight., The decrease in the two pericds was nct consistent, but
in general the decrease was slightly less in the first four months
than in the subsequent thirteen months. The results eclearly
show that there is nc close ccrrespcndence between swelling
number and expansion in the Sheffield ccking test for the samples

tested,

SUMM&RY oND CONCLUSIONS$

Run-of-nine nut ccal samples from two Witbank coal seams
and five Natal ccllieries were crushed to ", and the + %16"
fraction exposed to open—~air atmospherie weathering. Samplés
were taken initially, and after 4 and 17 months expcsure, and
subjected to various analytical procedures. The effects of
exposure in gencral Weré as followst~

The noisture content increased slightly with time of
exposure. The ash cecontent of most samples decreased due to loss
of iron and possibly alkaline earths as sulphate, the decrease
being roughly proporticnal to the amount of pyritie sulphur
originally present in the samples. Volatile matter decreased by
about 2 %, and fixed carbon increased rather more on the average
due to the decrease in ash content. Calorific wvalues decreased

by/tuc;'o-.---
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by 0.3 to 0.6 1bs./1b. cn the dry ash-free basis.
| The ultimate analysis(dry, mineral-matter free basis)
showed an average increase cf 0.25% in carbon in the first four
nonths, and a subsequent fall of 1.0%., The variation in oxygen
was complementary, as hydrogen, nitrcgen and sulphur (organice)
showed nc significant changes.

Total sulphur and pyritic sulphur show large decrcases,
with about a third of the total change in. the first four nonths.
The amcunt of the decrease is roughly proporticnal to the amount
of sulphur present, being about 30% for total sulphur and 42% for
mineral sulphur cver the seventeen months of the tests, . Sulphatc
sulphur wss low initially, and generally increased by about 0.1%.
The small increase compared with the loss of pyritie sulphur rust
be ascribed tc the leaching cut of sulphates by rain.

The low temperature carbonisaticn assays showed a
preliminary average decrease of 1.3% in coke followed by a
subsequent risc of 1.0%. Tar decreased by 0.8% overall, and
liquor inereased by 0.5% in the first four months subsequently
remaining constant. The gas yield showed a preliminary increase
of 0,5% with a subsequent return to the original yield, the
relative density of the gas showing similar trends. The residual
volatile mattor in the ccke was not determined cn the final samples,
but decreased by 1.6% in the first four months. The anomalies
in the results may be due to the temperature of carbonisation
being too high for the four months samplesa.

The Sheffield ecking tests, although dcne on sanples
floated at 8.G. 1.40, nearly all showed a ccmplete loss of
expansion after four mcnths. Where some expansion was retained the
initial expansion temperature showed an inerease, The initial
contraction temperature was reasonably constant except in two
cases where a definite inerease occurred. The percentage con-
traction varied from an increase of 5% (on the Transvaal samples)

to/n..ldtnn,‘900-0h
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tc a deerease of 4%.

Swelling numbers were determined on the whole coal
sanples and the floats used for the Sheffield ccking testz and
both showed fairly rapid decreases, the decrease being rather
greater in the second period. The actual decrease was greater with
the float samples. The highest rank coal showed coumparatively
very small changes in coking properties and also showed the
smallest change in ultimate analysls and slze degradation, In
general there is possibly a slight tendency for the lower rank
coals to be more affected by weathering, but so many anomalies
oceur that no definite conclusion in this respeet can be drawn.

Although much valuable information was obtained from the
tests carried out, it is felt that further information on the
weathering of coking coals in Scuth Africa could be obtained, It
1s suggested that, if further tests along similar lines are to be
carrled in the future, as wide a selection of coals as possible be
obtained to ascertain more clearly the interdependence of weather-
ing and rank, and that the samples be floated at a low specifie
gravity before exposure., This will have the effect of enhancing
the coking properties of the coals and facilitating accurate
sampling, as well as minimising the errors of converting deter-

mined values to the "pure coal" basis.
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TABLE 1,
PROXIMATE ANALYSIS ETC.

[T

_ Alr Dry Basis, Drvy Ash«Free Bagls
Sample Exposure| H30 Ash V.M, F.C, (BI.VaTl. Swelling V.M. Cal,Val,
Number, Months,| 4, -4, %, %e 1b/1b, Number, 2 1b/1b.
4 1.7 16.3- 28,9 53,1 - 1 3542 k
17 200 15. 2767 “!54'05‘ ve F 3307 =
P2 0 2,1 15,8 31;9 50,2 - 1 38,9 -
4 | 1.9 1502 31:4 51,5 - ' 059 .-
17 2.2 14,0 30,1 53,7 - F 35.¢ -
P8 0 1.0 25,7 18,3 55,0 11,48 1 | 25.0 15.66
4 lel 25,2 17,6 56,1 11,20 1 to F| 23,0 15,32
17 1.5 24,8 16,5 57,2 11,1 F 22,4 15,06
P9 0 0.9 18,9 22,5 57,7 12,66 5 | 28,1 15.79
4 1.0 18:3 oz 201 1% B e 14k
17 1.5 16,2 19,8 &2.5 1276 F 24,1 15,31
P10 0 1.6 15,6 27,% 54,9 12,59 gg 33 7 15,21
4 1,4 14.9‘ 2630 57.7 12,62 1 3Ls1  15.08
17 1,8 14,5 25,4 58,3 12,5 F 3063 14,93
P11 0 1,0 11,8 24,4 62,8 13.71 4 28 0 15,72
4 1,0 11,7 23,2 64,1 13,70 3 26:6 15,69
g 1.3 11,8 21.8 65.1 13,4 F 25,5 15,42
P12 0 0,9 19,8 18,8 60,5 12,63 Al 23,7  15:93
4 0.9 20,1 17,7 61,3 12,45 1 22,4 15,76
17 141 19.3 16,7 62,9 12,3 1 21,0 15,45

TABLE %40«'&3030
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TABLE 2,

ULTIMATE ANALYSIS. DRY, MINERAL MATTER FREE BASIS.

Sample Exposure

Number,

Months,

Carbon Hyd%ogen Nitrogen Sulphur™ Oxysen [Moisture Mineral

(A

0w

AL

P2

P8

P9

P10

P11l

pl2

83,78
84,46

83442
83460

82,60

89,24
87,56

87.76
87460
86456

85,32
85;%2
84,60

86:g8

90,05
90435
90,12

4,76

4,75
4,90

g
o @ o
Q0 QONO
e o NCrt

2e42
2434
2.41

2413
2,10
2,15

%o %o Matlter %
8,57 | 1.5 18,6
8,23 | 2,1 18.5
9,12| 2,0 17,4
8,91 2:1 18.6
8.35| 2:2 17.6
9,80 | 2;2 1549
2,99 | 1.0 28.6
2,96 1.9 27.6
231 Y5 2649
4,23 | O, 22,6
4,32 1.3 21.3
5.38| 1.5 18.9

4,50 | 1.0 13,1
4433 | 1.1 12.9

19 | 1.3 12,9
3,04 | 0.9 21.7
2,69 | 1.1 21,9
2493 | 1.1 21.6

® Organic sulphur,

TABI‘E ;540..00..
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TABLE 3,
FORMS OF SULPHUR,

Sample  Exposure Total Sulphur Organic Sulphtr Sulphate - Pyritic

Number, Months, R %e Sulphur %, Sulphur %.

Pl 0 1,63 0.41 0,01 1.21
4 1.41 0.31 0405 1,05

p2 0 3.03 0.26 o.og 274
4 2.70 043 0,0 2,19

17 1.80 0,32 0,11 1,37

P8 0 1,81 0445 0.01 1.35
4 1,64 0,49 0,06 1,09

17 1.33 0,46 0,02 0,85

P9 0 4,41 0634 0,02 4,05
4 3,98 0,58 0,13 3.27

17 2,89 0439 032 2,18

P10 0 2,28 0.15 1.58
4 1,98 0,58 0.1l6 1.24

17 1,70 % 0627 0.80

P11 0 0,95 0,46 0,01 0,48
4 0.89 0.45 0,03 0.41

17 0,81 O0e44 0.07 0,30

P12 0 0,81 0.26 0,01 0,54
4 0,73 0.23 o.og 0.47

17 0465 0,21 040 0636

TMIIE L B2 B N )
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TABLE 4,
LOW TEMPERATURE GRAY KING CARBONISATION ASSAYS.

Sample Exposure Coke Tar Llquor Gas R,D, of Gas Vol, Matter

Number, Months, %o %e b %e  (Air = 1) in Coke,
Pl 0 7603 1042 6,8 6,9 0,68 58
4 74,5 10,0 7.5 7.8 0,65 2.0
17 76.1\ 9.1 7.6 7.‘4‘ 0.67 Lo
P2 0 73:1 11,8 7,2 9.8 0,69 5ol
17 72,6 11,2 8,0 8.0 0,65 -
P8 0 895 543 3.7 549 0,60 4e3
4 84,6 4,2 5,1 4,5 0.56 2.7
17 85.2 4ed 5.0 602 0059 —
P9 0 - - ~- - - o
4 81,0 5.5 5.1 8,2 0. 61 3.0
17 8105 506 502 7.7 0061 b
P10 0 77.9 8.4 5,5 8,0 0,66 5ok
4 762 8,9 7.1 7.9 0.64 4e1
17 77.0 7.9 7.8 7.6 0064 o
P11 0 80.7 7.9 41 7. 0,59 5a4
4 79¢3 7.3 5e2 8,5 0,58 3.0
17 81.0 6.4 5.6 7. 0061 LD
4 84,8 5,1 4,2 6.g 0454 2.5
17 8509 594 13- 5 50 ° 55 =

TABLE 5/cscceccsces



5(a)

TABLE 5,

)
SHEFFIELD COKING TESTS(ON FLOATS AT S.Gel,40™)

Exposure I.CeTe I E.Te™ F,E.T, Contgactian Expangion Swelling

Sample
Numger. - Months, e o¢c., o¢, %o %e Number,
1 0 5 411 424 21 25 4 to 4%
. 4 331 421 430 26 1 2%
p2 0 373 421, 430 25 14 4%
4 375 450 - 30 0 3
17 - - - - -
P8 0 390 459 478 18 8 8% to 9
4 410 47% - 19 0 51
17 - - w - - 3 P
P 0 1 439 470 25 g1 over S
? 4 25 4% . 21 0 6% to 7
17 L2 b L od = e 2
P10 0 379 420 438 17 15 6
4 376 430 - 15 0 i
17 - = = “ L 2%
P11l 0 390 444 460 20 3 7% to 8
) 397 475 - 17 0 4% to §
17 - - - - - 5
P12 0 373 428 46 17 38 4% to 5
4 372 434 46 18 30 5

27 373 454 470 15 1 4

" .
Sample P8 was floated at SeGele30,

i Thls refers to final econtraction temperature in
cases where no expansion occurred,

I.CoT. 1s the Initial Contraction Temperatu:s;
I.E.T. is the Initial Exﬁansion Temperatu?e;
F.E.T. is the Final Expansion Temperature,
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