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FUEL RESEARCH INSTITUTE OF SOUTH AFRICA.

REPORT NO, 10 OF 1943,

SITVEY PEPORT NO, 57

REPORT OV SAMPT;:: OBTAINED FROM BOREHOLES PUT DOWN BY
THE ANGLO-TRANSVAAL COLLITRIES, LTD., ON THE FARM
GROOTPAN 67 1IN THE WITBANK DISTRICT OF TRANSVAAL.

INTRODUCTION,

A series of six horeholes were put down during 1941 by the
Anglo-Transvaal Collieries Ltd., on the farm Grootpan 67 in the.
Witbank District of Transvazl. The location of the boreholes is
shown in the accompanying sketch map (see bhack of report.)
Borehole Nos. .MW 5/41 and MW 6//7 which were reamed and deepened,
were originally numbered 3/1929 and G7 respectively, It has not
been pessible to obtain the o0ld records of these holes.,

The farm Grootpan 67 lies approximately 12 miles south-
west of Witbank. The Johannesburg-Witbank railway line crosses
the farm, The Minnaar-Witbank Colliery and Minnaar Station are
situated very close to the prospected area. The details of the
borehole cores indicating the seams and the strata encountered, and
the d epths below the surface are recorded in Table 1 (see at hack
of report, page 6/8).

The strata encountered consist almost entirely of sandstones,
shales and carbonaceous shales. Dwyka was encountered only in
borehole MW 1/41 at o distance of 12 feet below the No. 1 Seam.

The other holes were stopped just after the No. 1 Seam had been
intersected,
of

The horeholes show the normal succession/coal. seams from
1 to 5 (bottom to ton) found in the Witbank coalfield. A general-
ised vertical sectior. of the strata intersected is given below:-

Soil, clay, decomposed sandstone, etec.
Sandstone and shale

5 - 12! Coal and Shaly coal No, 5 Seam
40 - 50! - Sandstone and shale N
2t Coal and carbonaceous shale No, 4 A Seam
2 - 41 Sandstone and shale
10 = 1% Shaly coal and carbonaceous shale Upper 4 Seam
2 - 41 Sandstone and shale- 4T.Grit in Bore-
hole MW 2/41)
9 ~ 127 Coal and shaly coal(24! Coal in Lower No. 4 Seam
Sandstone (grit) Borehole MW 2/4T)
A - ot Bright coal No, 3 Seam
5 - 15" Sendstone and shale
15 - 30° Blaclk shale
7 - 107 Shaly coal No, 2 Seam
70 - 80! Sandstone and shale
4 - 9! Coal No, 1 Seam
Sandstone and shale '
Dwyka

Seam 9 has deteriorated to shaly coal in this area, Samples
were onlv taken of the coal core from Borehole MW 1/41.

It is/...p.2.
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It 1s difficult to correlate the components and the partings
of the whole No, 4 seam: the total width is usually about 30 feet

consisting mainly of coal and shale and mixtures of the two. - In
Borehole W- 2/41, the section is however exceptional. Here the
Upper and Lower No. 4 gseams are sepavetec by 24 feet of grit. The

component seams were only sampled 1n boreholes MW 1/41, 2/41 and 3/41,
Seam 3 was readily recognised in the boreholes, It consists of

% to 2 feet of»nrznnt coal and 1 eparated from the Lower No, 4 seam
bv 5 - 12 feet of grit.

The coal of seam 2 was found to be of inferior quality. 1t
was not sampled in horehole W 5/41 and had been already extracted
in the deepened horehole MV 6/ﬁ1 The No, 1 seam was intersected
in all of the six bhoreholes. The drilling propramme was carried
out primarily to ascertain the evtent and nature of thig ceam,

ANATYTICAL “ETEODS AND TFETR SIGNIFTCANCE.

The analytical methods mrToved by the Fuel Research Institute
for Coal Survey work and the sigrificance to be attached tc the
determinations are givern in the apbend1A (see at back of rerort).

SECTION A: PROXIMATE ANATYSES.

The cores from 217 the horeholes were sampled and analysed by
of ficers of the Fuel Ho:earch Irstitute., The details of the samples
taken are given in Table 2 (see at back of revort, page 9/12, The
core of each seam in each horehole is given a distinctive sample rum-
ber and each subdivision of such a core, a distinetive letter:
starting from the hottom of the seam with the letter "A",

" Table 3 (see at back of report, pageB/10 gives the proximate
analyses on an air drled basis of the samples detailed in Tahle 2
together withs

(a) the percentage float at a S.G. of 1 45,

(b) the percentage ash on the firat at 1.49,

(c)the Woodall Duckham swelling rumber on the float i 459
(d) the percentage float at a S.0. of 1.6,

(e) the percentage of ash on the float at 1,6 and

(f) the Woodall Duckham swelling number on the float 1.6.

From the individual analytical data given in Table 3, certain
average prorimate analyses of the various sections of the Lower
No, 4 and No, 1 seams have been drawn up and are tabulated in
Table 4 (see back of revort, page 17), The average analyses are
intended to be represent atlve of the marimum minine width of codl,
and inferior bands which are = capable of removal by pickine
during production, have been excluded from both the widths and the
analyses.

SECTION B: ULTIMATE ANALYSES.

For the purpose of further and more detalled investigation,
composite samples of the No, 1 and 3 seams were made up. These
were made by miving - in proportion to the amount‘of coal they
represent - samgples of the sams seam from the different boreholes
The composjtlon and t oroximate analyses of the composite soum

samples are given in Table 5 (see at back of report, page 18 Ve

The samples of the No, 1 seam found in noreholes M 1/41
and YW 5/41 have not been included in the composite sample. The
seam in horehole MW 5/41 wag considered to be too poor to be
~included, and insufficient maierial of the samples of the No., 1
seam in horehole M7 1/41 rema‘ned for mixing purposes,

The samples of No. 3 seam from boreholes W& 1/41, MW 2/41

and/.....P.3.
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and MW 4/41 were mixed. The holes lie in the middle of the area
under consideration,

No- samples have been made from the No, 2, Upper No. 4, No. 4
and No. 5 seams, - Where samples were taken of ‘these seams, they have
proved to be of 1nfer10r quality and it was therefore decided to be
unnecessary to investigate the nature of the seams more fully, A
composite sample of the Lower No, 4 seam was also not prepared, si:i:e
it is only in boreholes W 1/41 and MW 3/41 that the bottom portion
of the seam is wide enough to be considered of economic importance,
It is unfortunate that the records .of the original holes 3/1929 and
G7 (boreholes MW 5/41 and MY 6/41) do not exist, since these would
have indicated the nature of the Lower No, 4 seam in the southern
portion of the prospected area.

In Table 6 (see at back of report, page 18 ) the ultimate
analyses of the composite samples listed in Table 5, are given. The
analyses have been carried out in all cases on the float at a S.G.
of 1.6. This procedure is adopted in order to eliminate as .far.
as possible the effects due to the presence of adventitious mineral
matter. The results are expressed on a dry, ash-free basis so as
to present the composition of the coal substance proper, unmixe
with mineral matter, The proces~ of floating the coal also
materially reduces the error involved in calculating actual analyses
to a dry, ash-free basis,

Table 7 (see at back of report, page 18) shows the sulphur
distribution in the composite samples. The analyses have heen
carried out on-the whole coal including adventitious mineral .
matter, - ‘The sulphur content of the floats at 1.6 are also included
in the table,

The hydrogen -content of the No, 1 seam is higher than is
normally the case for this seam,. The ultimate analysis of the No,
3 seam agrees closely with analyses of the same seam in other parts
of the district. "The greater portion of the sulphur content of the
No. 1 seam 1is present as pyrites, Much of this can be readily

removed by washing,

SECTION C: CARBONISATION ASSAYS,

Low temperature carbonisation assavs (600°C) were carried out
on both the composite -~:mples. The assay ls carried out on the float
at 1,6 S.G. for the same reasons as are outlined in Section B, and
also since that fraction would most nearly regresent the ordinary
washed product obtainable from the seams. e figures obtained
are given in.Table 8. (see bhack of reprrt, page 19).

A hiegh temperature Gray-King assay (900°C) was carried out
on the compos1te No, 3 seam sample.. . The details of the test are
also listed in Table 8 (see back of report, page 319). - Owing
to the narrow width of the No, 3 seam, the results obtained are of
value from a correlative rather than an economic aspect.

The yields of tar and gas from the No, 1 seam in the low
temperature carhonisation assay arc higher than pormal for this
seam in other parts.of the Witbank Cozlfield, The No. 3 seam with
its high volatile matter ard hydrogen conTents yields more tar and
gas than the No, 1 seam. The figures obtained for the high tem-

perature carbonisatlon assay of the No, 3 seam, when compared to
tbe low temperature résulty; show that the ylelé of gas is higher
and that the yields of coke and tar are lower. The results are
normal for the No, 3 seam,

SECTION D:.DETATLED FLOAT AND SINK ANALYSES,

Float and sink analyses together with their attendant ash and
swelling/.. .. .4,

Ey
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swelling rumber determinations, were made on the composite seam

s amples, The results are given in Table 9 (see at back of report
page 19 ). In determining the washability of the coals, the
figures tabulated in Table 9 must be considered together with the
results of the float and sink testskgivén in Table 3,

SECTION E: ASH FUSION TEMPERATURES.,

Ash fusion temperatures have'ﬁeen carried out on the whole
coal, including adve.t’tlous mineral matter, of the composite
samples, These are shewn in Table 10 (see at back of rerort
page 20 ). ' ;

SECTION F: GENERAL SUMMARY,

THE NO, 1 SEAM:

This seam was encountered in all the holes, It varies in
width from 4 to © feet and consists of mainly dull, medium quality
coal, evcept in the most westerly borehole (MV 5/41), where the
coal is inferior and the seam ic split by a wide parting (2% feet)
of shaly sandstone, The seam in the southern portion of the
prospected area is generally thinner ( 4 to 6 feet in boreholes
MW 1/41, ¥ 5/41 and MW 6/413 than in the northern section: (boreholes
MW 2/41, MW 3/41 and MW 4/41), The volatile matter content of the
seam 1s higher -in holes MW 5/41 and MF 6/41 ( 38 to 41% on a dry,
ash=-free basis) thar in horeholes MW 1/41 to MW 4/41 ( 32 to 34% on
a dry, ash-free basis). '

The seam has the average proximate analysis:

%  Ash | 12 - 167
"% HoO 2%
% Volatile Matter 27 - 31%
Calorific Velue 1bs/1b 12,1 - 12,7
Ash fusion temperature 1300%¢

If the coal were cleaned in a good type of washer operating
at a S.G. of 1,5, 75% of cleaned product, having an ash content
of 10 - 12% and carrving a calorifiec value of 12,7 - 13,0 1bs/1b,
could be obtained. ihe sulphur content of the coal is low., Owing
to the lack of swelline properties the coal would be of value
only as a general purpose fuel for domestic and industrial use,
where a medium ash and a low sulphur content are suitable,

THE-NO, 2 SEAM:

- The seam is present over the whole area and 1s situeted 70
to 80 feet above the No, 1 seam. It varies in width from 7 to 10
feet and consists mainly of shaly coal, The seam is so poor
that it is not of economic importance,

THE NC, 3 SEAM:

Though the ash content of the seam is variable over' this area
(10 to 25%) the characteristic properties which make it so useful
for correlative purposes in the Witbank Coalfield are persistent,
The coal is high. in hydrogen conteht and yields fairly high
percentages of tar and gas on cerbonisation., The organic sulphur
content of the seam-is high. The seam accurs 30 to 35 feet above
the No, 2 seam over the whole area, and consists of 2 to 2 feet

of bright coal having medium swelling propcrties and a high
volatile matter content ( 39 to 41% on a dry, ash-free basis). .

THE NO, 4/....7.5.



THE NO, 4 SEAM:

.- Though the No, 4 seam is present over the whole area, only
the lower section of it (designated as the TLower No, 4 Seam)
over portions of the nrospected area, could he congidered of
possible aconomic value, Tt is separated from the No, 3 seanm
by 5 to 12 feet of grit and the hottom 4 to 6 feet consists of
medirm to poor guality coal of general dull appearance, having
the followin# provimete analysis:

% Ash: 16 ~ 19
% H20 2 - 3
% Volatile Matter 75 i
Csl orific Value 1bs/1b 11,2 -~ 11.7

If the possible ertraction of this seam 1s contemplated.
4t 1s suprested that further drilline should he done, in‘order
“to ascertain the width and quelity of. the seam, especially in
the vieinity of boreholes "W 2/41, MW 5/41 and M 6/41,

TEE NO. 5 SEAM:

_ The No. 5 seam in the prospected portion of -Grootpan 67.
is of no commercial value, Tt was found to qﬁg;is f 5 to 12
feet of coal and shaly coal, and it occurs 4P AT ]

the uppermost componant of the No, 4 seam, Pt wa

and ‘sampled only in horehole MA 1/419_and“Wé§’fouﬁd-to be very
poor in quality.

Date:  August, 1943, LD

F.W. QUASS.

ASSISTANT.
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Borehole Collar

Thickness Descripti on

TABLE 1,
BORENOLE _ RECORDS.
of Strata

Total Depth

Number Elevation Ft. ins. Ft. ins.
(feet a.m,s. 1)
M.W.1/41 5213.5 32t 6" Soil and decomposed sandstone 321 ¢
11" 3"  Decomposed sardstone 33" o
14110"  Fine-grained sandstone with 481 7
shale bands and partings
1t 8 Medium~-grained sandstone 50t 3N
41 4n Shaly sendstone 541 71
1! 5"  Fine-grained sandstone 56! oM
11 4"  No core (shaly sandstone %) 57’ 4n
gt1in Shaly sandstone 5&1 3N
' 3" Fine~grained sandstone 61! 6"
ot 5"  Sandy shale 617 11"
251 1" Bedded fine and medium grained &7!' O
sandstone - Sericitie
5! 6"  Micaceous sandstone 2! 4N
13111"  Sandstone with shaly partings 106" 5"
41 7" Fine-grained sandstone 1131 ov
18t 0"  Fine-grained sandstone with 129t Q"
shale nartings
5t on Shale and sandstone 134! O"
31 Qon Felspathic sandstone 13771 oM
1' 3"  Carbonaceous shale 138 3¢
51 6" COAL NO.5 SEAM 14311 on
010"  Carbonaceous shale, streaks 144t 7m
of coal
2! 5" Dark brown clayvey shale - 1471 o"
: conchoidal fracture
1r on Shaly ssr?stone 1481 2%
1t 4n Shale 1401t "
41 2" PFine-graincd sandstone with 1p3' 8w
shale partings
10M311n Black shdle 1641t n
1' 5"  Gritty sandstone 166t Q"
S Fine~grained sahdstone with
shale partings 169! 7%
4.1 5o Coarse sandstone 174 Ov
5t 9" Fine-grained sandstone #ith 1791 av
shale '
1t on Carbonaceous shale 1801t11"
Or gn COAL NO° 4 A SEAM 1811 a4
2 e Black ¥Micaceous shale 183t 7n
o1 4n COATL UDD "R NO,4 SEAM: 185 111"
1t 3" Black shale 1871 on
24 110" C2AL TL.OER NO, 4 SEAM 212t On
01 6"  Black shale” 2121 é"
41 4" PFine-grained sandstone 2161t10"
2' 6"  Coarse-grained sandstone 2101 4m
o' 7" Bright banded coal.N0O,3 SEAM, 219'11"
1" 3" Black shale with coal streaks 221! 2"
101 4n Fine=grained sandstone with 231t 6"
shale partings and bhands -
pyritic cluster
41 6" Shale with sandstone 2361 O
101 oM Black shale 255 (L
g1 gn COAL, NO, 2 SEAM 2631 §n
3t 7" Carbonaceous shale - with 2671 O
coal streaks
6! 8"  Brown clavey shale 2731 8
Vs D7
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'TABLE 1 (BOREHOLE RECORDS :CONTINUED).,

Borehole Collar Thickness Total Depth
Number  Elevation Ft,. 7ins, Description of Strata - Ft. ins,
- - (feet a.m,sl) B N -

M.W.1/41 5213.5 57110" Massive erits 29571 6"
6! 6"  Medium grained %anﬁstone 302t on

7als gt Gritty sandstone 300t Q"

1t gv Shalv sandstone 310! ov

4t 7" Black shale 3151 4%

6! 1" Grits 321t Hm

4t 1 Medium~-grained sandﬂtone 3251 6"

37 6" Grits - 320t O

1' 1" Black shale 330! 1"

2t 3" Sandstone with shale bands 3321 4"

4' 3" COAL NO.1 SEAM. Badly broken 336' 7

ot 7n Shale g 2"

1! 1"  Sandstone with shale. 330F 3t

8111"  Shale with gritty sandstone lenses 3471 2"

‘ i 8t 2"  Dwyka .- < 3551 4"
M.W.2/41. 5267.9 251 o" Surface soil 25% o
d ' ' o5t Q"  Sandstone | or Q"
4110" Sandstone shale bhands 54.110"

26t 7" Sandstone ' 841 Hu

221 ov Sandstone shale bands 107+t 2n

651 4"  Sandstone J72°% oM

7'“5" Sandstone shale bands 170w11n

' 51 Grit and shale 1871 4n

5'. 3n COAL XNO, 5 SEAM 92t 7

e Sandstone shale bands 2021 1"

11 on Shale 213+ 1"

131 O"  Grit 226t 1t

20 3 Shale, Coal bands 2281 4"

17t 6" 'COAT, UPPER NO.4 & 4A SEAMS 245 110"

241 Q" Tpit , 269110

21 6" COAT, LO"ER NO, 4 SEAM 2721 44

7t on BT 2801 1M

6" COAL NO. 3 SEAM 280t 7

12! 0"  Sandstone shale ‘bands 2021 7%

16' 8"  Shale 3091t 34

7t 4n  COAL NO, 2 SEAH | 316! 7"

3r ov Shaly czoal and shale 319t 7"

6t O" Browvn shale o5t g

44 on Sandstone 330! 4"

261 3" Grit 3561 7n

6' 3"  Banded sandstone 362 110"

f 6t 3 Grit 369! 1n}
SO Sandstone 374t 1N

17t 8" Grit 391t on

¥ 61 on CCAL NO. 1 SEAM. 3971 an
6! 6" Sandstone and grit 4051 O"

MW, 3/41 .5283,8 251 " Surface soil and clay 251 6"
6" 3"  Sandstone 31t ot

or o"  Quartzitic sandstone 40t ov

531 3N Sandstone g4 oM

4n COAL o4t 4

291 4" Sandstone 1231 8"

31t 6" Sandstone shale bands 1551 o

64! 6". Sandstone. 2141 g

14! 3. Sandstone 'shale hands 233111

11t v NO.5 SEAM, SHALE WITH COAL RANDS 2451 5

41! 3" Black shale ‘ 2401 gn

5' 6"  Burnt Sandstone 2551 on

13' 3" Black shale 268t 5"

224 on Grit 201t o

/c-ou-orp.o8.
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TABLE 1 (BOREHOLE RECORDS: CONTINUED)

Borehole Collar Thickness Total Derth
Number Elevation ft. ins, Description of Strata ft.  ins
(Feet a,m.sl) _ '
M.W,3/41  5283.8 2t 0"  COAL NO., 4 A SEAM 203t ¢
(Cont.) 31 7" Sandstone shale bands 296t "
241 1"  COAL UPPER & LO"ER NO,4 SEAMS 320! 8v
12t 1v  Grit . , 3001 gn
T/ w2l COAL NO, '3 SEAM | 33 131"
Bis e SandsTone shale hands 339! 5%
221 7 Black shale 362t O"
71 on COAL NO, 2 SEAM 3691 gn
gr on Brown shale 378! o
30t O"  Grit | 408+ ov
41! 3" Shale 4131 O"
32110" Grit 445110"
8111 COAL NO.]1 SEAM 4541 on
5t 3" Shaly sandstone 460" O"
M.W.4/41 50035 36! O"  Surfece soil and ouklip 361 On
651! o" Sands tone 101! o
31! o Sandstone shale bands 132 O"
83" g Sandstone P15t on
10! g” COAT, NO, § SEAM 5561 QM
10! 8" Thale 2451 gn
17" 6" Grit 2631 2n
" COAL 5631 g
3t 3" TBhale 2661 8
2! 3 COAL NQ.4A SEAM 268111
271 41 Shale 271t 31
241 6" COAL UPPER & LOWER NO,4 SEAMS - 295t gn
8t 6"  Grit 304t 3"
1 ov COAL NO,3 SEAM 306! OV
4t 6"  Tandstone shale bands 310t g"
291! O" Shale 339" "
10! 3" COAL NO, 2 SEAM 3291 ogn
10 1V Brown shale 359'10"
64! 8"  (@rit shale bands : 4241 4V
7r ov COAL NO. 1 SEAM - 4311 6"
€' 4"  TBandstone shale hands gritty 438' o
MW,5/41 5239,2 188! 4"  Reamed old hole 1881 4v
(Originally 7t 5"  Sandstone ) 1951 on
3/1929) 6"  COAL NO, 3 SEAM 196t 3n
107 3" Sandstone shale bhand 2061 6" |
241 9" Black shale 231! 3"
9t O"  COAL NO, 2 SEAN 240" 3"
41 6"  Brown shale 2441 on
291 O Qrit 2731 gn
13" 4" Sandstone 2871 1
8! 6"  Grit 295t ou
8t 7" Sandstone shale bands 3041 2
gr 8n Grit , 312110"
4t 2" COAL ) 317t o
24 g7 Shale ) NO.1 SEAM 3191 7 .
1t ov COAL ) 320! on
6! 5"  Sandstone shale band 3271 Qon
M W.6/41 5197.0 31' 7"  (Coarse Sandstone 2001 ¢gn
(Originally 161 2" Black shale 315" 8"
G7) 6' 1" COAL NO, "1 SEAM 3211 on
21 3" ¢ BhaTe ~ ~ 3241 QM
4110"  Coarse' sandstone 328110

01d horechole cleaned out to 267'11"




TABTE
DESCRIPTION O

- Seam Width of
Section

(ins. )"

138' 3" Roof: Carbonaceous shale

Black shale with coal streaks Not Sampled

Very dirty coal Not Sampled

Bright-banded coal

Shale Not Sampled

Non~banded coal, dull

Shale with- coal streaks Not Sampled

Inferior mixed pyritic coal

Sandy shale Not Sampled

Very bright coal, Not Sampled

Sandy shale -Not Sampiled

Carbonaceous shale, little coal Not Sampled

Shaly sandstone Not Sampled -

Bright, very pyritic ¢oal Not Samgled

Carbonaceous shale Not Sampled -

Very bright coal Not Sampled

1431 O" Floor: Carbonaceous shale with

- streaks of coal.:

2.

SAMPLES TAKEN,

Sample B.H.

Number  No, Description of Sample

K70. W 1/41 %

pt

D PON D LW B0 DU I O

Nl

J|

EEN ST

[ P ——— . S b e i

MW 1/41 44 180'11" Roof: Carbomacecus shale
g 7 Bright ecoal
. 181' 4" Floor: Black micaceous shale.

K69

K123 MW 2/41 4A

228! 4" Roaf':

Shale and coal bands

Shale
Brlgh

Not Sampled

t coal,

4" dull

4" from bottom

230 1" Floor. Carbonaceous shale

e -

291t O" Roof: Grit
Very bright coal (vitrain)

Dull coal with a few ‘thin bright streaks and
a few granular bands

4
0
5 Brlghtvbanded coal (very pyritic)
3
1

K196 MW 3/41 44

1 Finely~-banded bright coal -~ .
5  Carbonaceous shale with bright coal streaks -

Not Sampled =~ ‘
. 2§3i ﬁ" FIoor. Sandstone and shale bands -

1831 7" Roof: Black micaceous. shale
Carbonaceous shale, 1it~le bright coal at
bottom - Not Sampled

6 Dull, non-banded coal

Bright-banded coal.

i Shale - Not Sampled -

ill Bright coal - Not Sampled

Black shale - Not Sampied

Coaly shale - Not Sampled

Dull granular coal, pyritic, some bright streaks
Shaly coal - Not Sampled

Shaly, pvrltic coal -~ Not Sampled

198'10" ~loor: CoaLy shale

w 1/41

X69

vy
(0)

K68 T




TABLE 2 (DESCRIPTION OF SAMPLES TAKEN)

Sample Borehole Seam Width of <
Number Number Seetion -Description of Sample
(ins,) | | 7
K123 M7 2/41 Upper 232! 1% Roof: Carbonaceous shale
D 4 36 Inferior Coal
3 Carbonaceous shale -~ Not Sampled
c 42 Inferior coal
B 42 Shaly coal
A 38 Mixed,. mainly dull inferior coal
4 Shale = Not Sampled
245110"-FIoor: Grit
X195 MW 3/41 TUpper 296! 7" Roof: Sandstone and shale bardg
4 54 Carbonaceous shale - Not Sampled
22 Shaly coal with »right hands - Not Sampled
44 Inferior shaly coal and Carb., shale =
Not Sampled
E 32 Shaly coal with bright streaks
309! 3" Floor: Shaly sandstone
K68 ‘MW 1/41 TLower 200' O" Roof: Coaly shale
H 4 33 Dull, inferior granular coal
13 Carbonaceous shale - Not Sampled
G 14 Granuvlar coal
3  Shaly coal - Not Sampled
F 6 Granular coal
5 Dull, very pyritic coal - Not Sampled
B 14 Dull inferior coal 9"-at top, mainly -
bright coal 5" at bottom
: 17 Shaly coal with 3" shale at top Not Sampled
D 24 Inferior coal, burnt appearance pyrltic
C 10 Dull coal w1th a few bright bands
14 Pyritic carbonaceous sandstone - Not Sampled
B 8 Dull coal with a few brlght bands
A 7 Mainly mixed coal, top 140 dull, pyritic
212! 0" Floor: Black shale
K122 MW 2741 Lower 269'10" Roof: Grit
| 4 5%- Dull coal with few thin bright bands
18?~ Dull coal (few bright hqnds%
25 Very bright banded coal
1 Shale - Not Sampled
2%  Very bright banded coal
2721 4" ¥loor: Grit
K195 MW 3/41 Lower 311!'11" Roof: Shaly sandstone
D 4 32 Mixed inferior coal
2%= .gargonageius s;n%sgonelndNot Sampled
oaly shale - Not Sampled
C 13 Dull, non-banded coal
B 19 Dull pyritic coal with a few bright bands
A 29 Mixed mainly dull coal
2 Shale -~ :Not Sampled
320! g Floor Grit
K67 M 1/41 3 219' 4" Roof: Coarse- grained sandstone
: e Mixed, mainly bright coal -

-219'1i" Floor: Black shale W1th coal streak
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TABLE 2 (DESCRIPTION OF SAMPLES TAXKEN: CONTINUED)

Sample Borehole s Width of
eam

Number Number Seggion) Deseription of Samples
K191 W 2/41 3 280! 1" Roof: Grit
6 Very bright hlghly laminated coalj;

gasllke appearance
2€O' 7" Flogrs Grit.

K194 MW 3/41 3 | 332! O" Roof: Grit

Broad-banded bright coal ‘

Shaly coal with hright streaks
Carbonaceous shale - Not Sampled

Very bright coal

Carhonaceous shale - Not Sampled

333111" Floor: Sandstone and shale.bands

— PP s 2 S . — -

K283 M 4/41 3. 304.t 3" Roof: Grit
- Sandstone - Not Sampled

N

N Wi

VIRV

4
1 Coal ~ Not Sampled
2 Carb, shale - Not Sampled
4

1 Very bright-banded coal
306! 0" Floor: Sandstone and shale bands
Ké66 w 1/41 2 - 2551 0" Roof: Black shale
K 23 DulT egranular coal
H 1 Dull granular coal
' 1 Carbonaceous shale -~ Not Sampled
G LA Mixed dull and bright coal
2 VWixed shale and coal - Not Sampled
F 10 84" non-banded coal, bright lustre
(13" carbonaceous shale - Ercluded
E 17 Inferior, mainly dull coal
D 6 Mixed heavy coal
(C 11 Non-banded coal with a bright lustre
B 9. Very dirty coal with a few thin bright
streaksy gypsum. and sandstone.
A 3 Dull heavy coal
263'.5" Floor: Carb, shale with bricht
streaks and gypsum
K121 'MW 2/41 2 309! 3" Roof: Shale
78 Dull heavy shaly coal
10 Carb, shale with bright streaks -
Not. Sampled
316! 7" Floor: Shaly coal and shale
K193 MW 3/41 -2 362! 0" Roof: Blzck shale
93 Inferior, mainly dull heavy coal
360! g 12’_‘Loor Brown shale
K284 w 4/41 2 339’ 6" Roof: Shale
43 Inferlor, mainly dull heavy coal
; Carbonaceous: sandstone - Excluded
36 Inferior, mainly dull heaVvy coal
40, Shaly coal =~ Not Sampled

340' 9" Floor: Brown shale
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TABLE 2 (DESCRIPTICN OF SAMPLES TAKEN: CONTINUED)

Sample Borehole o . =~ Width of | |
Number Number ‘Section Description of Samples
N (ins, )
K65 W 1/41 1 Y 332t A" Roof: Sandstone with shale bands
D 14 Meinly dull coal
C 10 Alternatineg dull and bright coal bands,
) meinly dull
B 15 Dull coal, pyritic, with few bright bands
A 12° Dull coal with a few bright bands
(broken core). .
336" 7" Floor: Shale
K120 M7 2/41 © 1 3911 9" Roof: Grit
. ' 2 Carbonaceous shale - Not Sampled
G 7% Dull coal
F 75 Mainly dull coal, with 1" shale
(broken core)
E 21% Mainly dull coal
D 8%  Mainly dull coal, dull at top (broken cae)
g 10+ Dull, non-banded, pyritie coal
B 8 Gaslike coal
A 5 Dull, non-banded coal (broken core)
- 104 Carbonaceous shale - Not Sampled
328! 4" Floor: Shale
K192 MWW 3/41 1 £45110" Roof: Grit
C 36 Dull, non-banded coal
B ' Rl Dull coal, with a few thin bright streaks
A ‘ 33 Mixed coai; hright in very fine bands;
Carbonacerus sandstone band 20" from
bottom
4541 o Floor: Sandstone
Note: 7" Core missing
K280 MW 4/41 1 4241 61" Roof: Crit and shale hands
E 23 Mixed, mainly dull coal '
D 12 Dull non-banded coal
3 (0 75 Dull pyritic coal
. Shale - Not Sampled
B 22 Mixed coal ‘
A 3%  Shaly coal.with thin bright streaks
431'6" Floor: Sandstone and shale bands
K281 MW 5/41 1 312110" Roof: Grit !
C 31 Mainly dull coal
1 Shaly sandstone -~ Mot Sampled
B- 18 Mived coal, bright in very fine bands
31 Shely sandstone - Mot Sampled
12 Finely-banded bright coal
320" 7" Floor: Shale
K282 ME 6/41 1 315! 8" Roofs Coarse Sandstone
55 Mainly non-banded coal with a 1ittle

bright in fine bends
321" 9" Floor: Shale
Note: Only 55" recovered

[eopp—. P o T eeia— = s . R
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TABLE 3.
PROXIMATE ANALYSES OF SAMPLES,

Sample Borehole Seam Width ACai.‘V:al.. %
Number Number ‘ins, 1bs/1b  Hp0

Ash C VLM, F.C., 1,45

% Ash
F1.1.45

% Ash

Sw., No.,:
F1., L6 Fl. 145 PFl. 1.6

Sw,

No.

K70 C MW 1/41 5 7 = 2.5 22,2 30.0 45,3 " i B y _ )
B 5 - 2.6 25.7 20,2 5l B - - - - - -
A 3 3 0.4 26.7 26.2 44.7 3 - - ! -
K69 C MW 1/41 44 5 - P e 7 5 36.9 43,8 70,2 8.4 73.7 6.1 24 2%
K123 E W 2/41 4A 15 - 1.8 - 23,1  .29.5 45,8  ° - . = . - E
X196 - W0 3/41 4A  22% ~ .. 1,90 . 20,8 ' 257 - & 2.7 - 72.5 . A%.5 1 N

¥69 B MW 1/41 Upper 6 - e 30.5 20.9 46.3 - - o - - -
4

K68 J MW 1/41 26 - 2.5 27,8 24,0 45,7 " . i = z =
K123 D MW 2/41 Upper 36 = 2.3 38,2 16.9 42,6 = - = N i -
C 4 4’2 - 201 3?c3 21.7 4‘309 = el - - e —

B 42 - 2.0 34,3 20.8 42,9 - - - i B _

A 38 - 1.8 29.9 23.8 44,5 - . - - o -

2l 30.5 24,4 42,9 : - . ¥ . ”

K195 E MW 3/41 Upper 32 -
2o

——— e S L S, Gl bt NS MELARA K L Ao A TSR Wb b W= WEAN  SOAin MMM M MRS S L. WSS’ S A RN L ANcr TR KA MBS SARISeAR et 6 Mt 1o AR 2882 VT W
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TABLE > (PROXTWATE ANATYSES CF SAMPLES: CONTINUED). _

L S, TG TR S WA L AT L R B O N Wt A @A ML A i . Wamna st -

1 % Ash Sw. No. Sw. No.

Sample Borehole Width Cal,Val. % B4 % -9 7 F1 A Ash. 7.

Number Number Seam  ins. 1bs/1b  Hs0 Ash V.M F.C, 1,45 F1 1,45 1.6 F1 1.6 Fl 1.45 Fl 1.6

K68 H MW 1/41 TLower 33 - 2.8 7,7 20,2 49.3 S _ - - . ” -

' G , .4 14 ~ 2.6 23.1 22,0 52.3 = = 5 = - r

F 6 - 2. 8 25- 7 17:4 54‘.1 - h - ad - - ar
E 14 Hiliod 207 16.6 23.4 /%] 42,5 6.8 78.1 11.4 1F -
D 24 11.2 2.8 16.0 22,6 58.8 45,5 7.2 80.8 11.4 1F -
C 10 12.3 2.9 11.4 22,9 62.8 - S - - = z
B 8 11.3 2.6 18.6 21.0 57.8 =) " - - . »
A 7/ 11.7 2.5 16.4 28.5 52.6 64.3 AL 80.4 e.5 1F -~

K122 WW 2/41 Lower 29 11.7 2.3 16.6 24,4 56.7 51.1 7.2 80.9 11.3 1F Kl

L . . 4 7 S B

K195 D MW 3/41 TLower 32 - 2.6 24,4 Ol 5 UL - -~ - - - =
C 4 13 10.3 3.0 22,8 L8556 5546 13.1 7y 58,8 15.3 1F -
B 19 (0 2.9 18.6 20,8 L 32.2 VD e 11.9 1F -
A 29 il - 257 16.9 23.6 56.8 4505 6.9 79.5 10.9 Ll -

K67 W 1/41 3 7 12.4 2.4 12.0 ehe 52,4 81.5 7.5 90,2 8.8 2 13

K191 w2/l 3 6 12,8 2.5 10.2 34.8 52.5 88.4 7.3 94.6 8.7 2 1%

K194 W 3/41 3 124 - 2hl 24,5 20.7  43.7 - 5 " = . "

X283 My 4/41 3. 14 11.8 1.6 16.9 32.3 49,2 68.7 7.6 81.4 10.2 13 1F

K66 K MW 1/41 2 23 - 2.6 24,7 18.5 54,2 = . = - - "
H it - 2.6 29,8 18.3 49.;7; o - - . & 5
G %1 - 2.6 29.% 1g.4 50, - - - - - -
% e - 3.6 24, %’7 23.4 - ~ - - - -
D i %34 3k8 gk 2T - - - - - !
c 11 - 2.3 33.3 20,2 44,2 - - ~ - - -
B 9 - 2.1 42,3 20,1 35.5 - - = - = ¥
A 3 F 2,1 43.3 e 35,3 - - - - = -
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TABLE 3 (PROXIMATE ANATYSES OF SAMPLES: CONTINUED). _ -y ) L
Sample Borehole Width Cal.Val. - % A % % % F1 % Ash 7 F1 7 Ash  Sw, No. 8w, No.
Number Number Seam -ins, Ths/1b _ Ho0  Ash VM. F.G, 1,45 ~ F1 1,45 1.6 Fl1.6 Fi.,1,45 F1 1.6 .
K121 MW 2/41 2 78 _— 2,2 . 29,2 = 19.3 49,3 = - - 5 N I
K193 WY 3/41 2 93 % 2.5 29,8 19,1  48.6" ¥ o ki N
KoBa MW 4741 2 79 - - 1.5 28.5 20.2  49.8 - - B _ BT
Ke5 D M7 1/41 1 14 12.6 Bon Wion 27,7 57.9 77.6 8.2 91.9 9.4 1F -

C 10 12,9 2.0 11.0 30,3 56.7 81.6 7.5 94,8 9,2 1F -

B 15, 12,7 2.0 12,9 29.95 55.6 73.0 Sl 92,0 10.4 1r -

A 12 12,7 i 1) 12,4 30.5 e 790 0.4 9541 10.9: 1F -
K120 G MV 2/41 1 7% . 1.7 25.0 52.6  50.7 = o _ " _ .

7 7% - 1.8 58.8 23.3 26.1 . " - 3 " -

E 213 11.6 1.9 18.2 25,5 54, 4 49, 70 76,1 11.0 1F -

D 8?- 12.8 bn & il o 57.0 77.8 5eQ 88.% 7.6 1F =

C 10= 12,3 19 14,5 28.0 55.6 ekl 7.6 87. Q.5 1F -

B 8 12,6 1.9 PR 28.6 ARG A0 38) 8.5 92,8 105 1F =

A 5 12,5 1.8 13.0 27.6 57,6 70,4 2,0 93.5 13.1 1F =
K192 C W 3/41 1 36  12.6 2.1 12.4 281 5701 73.2 6. 87.5 8.3 17 -

B 31 12.0 2,1 15.5 26.9 955 6401 6.8 82.7 9.8 1F -

A 33 12.6 2.0 T2l 30,8 541 78,2 6.8 6.7 8,0 1F -
K280 E MY 4/41 1 23 12,5 1.8 13,5 28,7 56.6 75.6 g.o 87.0 8.7 IF -

D 19 11,6 1.8 16.8 23,0 58.4 5349 3 82,7 11,4 1 F “

C L 11,2 1.4 20,0 23.5 551 47,7 8.2 77.6 12,4 1F -

B 22 12,0 ill= 11.8 34.5 52.2 85.1 7e2 Q2.4 8.1 1 e

A 3% - 1.6 26.5 31,2 - s = & - -




TABLE 3 (PROXTIMATE ANAIYSES OF SAMPLES: CONTINUED).

Sample Borehole Width Cal.Val, A % -4 % % F1 % Ash % F1 % Ash  Sw. No. Sw.' No,
Number Number Seam ins 1bs/1b Ho0 Ash V.M. F.C. 1.4% F1 1.45 1.6 F1 1.6 F1 1.45 F1 1.6
K281 ¢ MW 5/41 1 31 - 1.6 22.4 30,7 45,3 54,5 9,8 76.5 13.9 1F -

B i8 % 1.5 20.3 32.5 45,7 60,7 10.5 83.4 14.8 1F -

A 12 12,9 1.4 13.2 36.6 48,8 86.7 9.4 93.5 10.8 1F -

K282 MW 6/41 1 73 12,2 2.3 15.8 31.4 50,5 74,3 9.0 88.1 11.2 1F =
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TABLE 5,

COMPOSITION AND PROXIMATE ANALYSIS
OF COMPOSITE SEAM SAYPLES

Sample , PROXTIMATE ATVATLYSIS
Number Composition Seam - Whole Coal Float at S.G. 1.6
% Ho0 % Ash % V.M, 7 Yield % HoO % Ash
L1228 X120 A - g parts 1 2.3 13.9 2805 87,0 2.4 9,8
B - L
C ~ 105"
e 8i i
E - 214 v
Kil92 A - 33
B - 31 1"
e 36 1]
K280 B -~ 22 v
oI 15‘ i
D - 19 1"
B - 23 n
K282 - §5 )
L229 K67 -~ 7 parts 3 2.6 14,5 32.% 85.8 2.9 0,1
Kiol - 6 "
X283 - 14 "
 TABLE 6.
ULTIMATE ANALYSIS OF SAMPLES.
(On a dry, ash-free basis).
Sample | % A % %
Number Seam C. s N, S, 0 + Errorg
1229 3 80,1 5.32 2.1 1.0 11.4
TABLE 7,
SULPHUR DISTRIBUTION,
| WIOLE  COAL FLOAT AT 5G1.,6
Sample Mineral Organic Total Total
Number Seam Sulphur % [Sulphur % Sulphur % Sulphur %
e A R dFA:. 2 "
1228 11 1,22 Or 38! 1,53 0,51
1229 3 0,98 0.64 1562 0.89
|




T
= ! & T T <2 ‘Ol °Mg 8ATFETINN)
T°6 7* m 9% 'L 6*4 C°v T°2 % USY SAT3BINLAD
8°43 A 9°6l Ll L9 Y 4°S6T ¢ Ay8Tey sAaTiBRINAM)
. = — - - 0 +C "Oj} ‘Mg TRUCT3OBIL
m Te 4°91 6°0T 6 v e % JSY raQOHpom&&
e g8°t 6°7 £°1T Q€T 6°tt 46T % 148Teji TBUOT4OB: & 6221
- T i i 1 ,.,\H ¢ O Mg eATIBLAWM)
86 °6 €8 6°9 9°4 €5y 8°¢ % JSY eATjernumy
0°48 L* ‘e £ um 0°49 [ 2% 0°S g % gMHm; oATyBRTOMNY
- - - T € .O ?U TeuoT3o®RIg
g*le 7 BH &6 £ 4 T°G 8¢ sy TeuoT3oelq
£y 75 £°0T g'ed G°6T 9°91 v°8 5 p;urmg TBUOT3ORLL T 82c1l
09°T~4G°T G6°T-06°T 0&°T=47°T - uv*T-07°T 0¥ T=-6€°T GE°T-0E°T 0e°T sTTe3eQ Wes s IBquILy
3®014 3®0T4 180T d 3BOT g ABOTL _ 3BOTd 180T e A g eTdueg
"SHSXIVAV MNIS anv 4vyold GEIIVIEd
"6 HIEVL
450 - . op V0 L°LT . 59°6 N C 449 SY°T 3eOTd  CAwej USTH ¢ 6ce1
TNt op 49°0 L°8 ! 6°TT - €104 Sop .. op € 6221
S 29 oTqeTdd 89°0 7 el 60T - 9w 9*T 380Td °dwe3 “M0T T geet
8Y0) UL ~&yoy Ul 2300 ,Ho ~ 8EH JO sBYH JOonbTT IBl 910D posn hmvvﬂ Emwm JEqump
S % *TOA % eanj ey ‘a'y % % % . % TeTISN 50 10 edAf s1dueg

*STINSHY AVSSY NOILTSINOGUVD
‘g 14Vl
6T



~ 20 -
TABLE 10,

ASH FUSION TEMPERATURES
OF COMPOSITE - SAMPLES

- et e et 1
Bample .l Ash TFusion
Number Seam . Temperature
1228 1 ' 1300°¢
1229 3 + 1400°¢C
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FUEL RESE.RCH INSTITUTE OF SOUTE LFRICL .

APPENDIX.
ANLIYTICALL METHODS (ND THEIR SIGNIFICANCE.

1. S&MPLING ‘

Sampling is cerried out aecording to South African
Standard Specification, S.hs No. 13 of 1937, "Standard Methods for
the Sampling of Coal in South +frica%

11. PREP./R.LTION OF SiMPLES:

The samples are prepared in the manner specified in
"Sampling of Coal in South /frica" S.a. No, 13 of lo37, issued by
the South 4frican Standards Institution. Except in the case of”
specific gravity analysis (float and sink tests) and hydrogenation
tests the laboratory samples are ground to pass a 60 mesh sieve
(square aperture : 0.3 mm). For the two above-mentioned tests
minus 20 mesh (square aperture : 1 mm) material is used.

111. PROXINLTE «NLLYSES.

(1) oisture Contents This is determined as the loss
of weight on heating 1 gram of coal at 101 - 105°C
for one hour.

(2) ish Content:s The residual ash obtgined on combustion
of 1 gram of coal, The coal is slowly heated to 200
800°C and kept at this temperature for one hour.

«) Volatile Matter Content: The loss of weight of 1 gram
of coal heated at 920° for 7 minutes minus the weight
of water present in the coal.

(a) Fixed Carbon Content: This is obtained by subtract-
ing the sum of moisture, ash and volatile matter
contents from 100. :

1v. CLLORIFIC VILUEG.

This value, reported in Evaporative Units (1bs/1b),
is calculated from the rise in temperature obtained from the com-
bustion of 1 gram of coal under 30 atmospheres pressure of oxygen
in a Berthelot~Mahler-Kroeker bomb calorimeter.

The determination is carried out- accarding to South
iLfrican Stendard Specification, S«h. No.5. of Lla40, "The Deter-
mination of the comparative-gaiorific ¥alues of @oals in South
4Lifrica. (1 1b/1b unit = g.70 BThu’s/lb.)

Ve PRELIMINARY FLO.LT AND SINK ANALLYSES.

Ay, t S '

Twenty gram portions of the coal are separated into
different specific gravity fractions in a centrifuge using petrol
and carbon tetrachloride mixtures of varying specific gravity. The
apparatus and method used is deseribed in the Journal of the
Chemical, Metallurgical and Mining Society of South 4frica, Vol.
30Cte /1V, No.8 : "h Specific Gravity Investigation of Coal Samples"
by P.E+.Hall.

(a) The vpercentage float at a S.G. of 1.45 is the percen-
tage by weight of the coal which has a 5.G. less than 1.45. This




float conteins the majority of the coking constituents when these
are present in a sample.

(b) The percentage of f£loat-at a2 S+G. of 1.6— is the percen-
tage by weight of the coal which has a S+G. less than l1.6. It
represents approximately the amomt of coal substance present and
glso gives an optimum figure for the performance of an ordinary
washer on the coal. This figure subtracted from 100 gives the
amount of adventitious matt r in a coal sample. This cut at 1.6,
together with that at 1.45, gives a rough idea of the distribution
@ the mineral mattsr in a sample.

(c) The percentage ash on the float at-l.45 gives some indi-
cation of the minimum ash content likely to be oblained by washing.

(@) The psrcentaze ash on the float at-1.6. represents the
amount of mineral metter intimately associated with the coal sub-
stance and as such furnishes a figure for the minimum ash content
for a normal washed product from the particular sample.

(e) The Woodall-Duckham Swelling Number is the ratio ® of
the final to the 1initial volume of 1 gram of coal heated strongly
under standard conditions and is a measure of the coking propensi-
ties of the coal.

This test is carried out according to B.S«5. Specifi-
cation, No, 804 of 10384 "The Crucible 8welling Test for €ocal",

1 Denotes a residue of definite coke structure but no
swelling. 1if denctes a residue easily friable and pessessed
of no coke structure. 1 p denotes a residue in powder form. b
valbue of 3 or more indicates definite coking possibilities.

(£) If the float 1.45 material exhibits coking possibilities,
further swelling number determinations are carried out on the S.G.
1.6 fraction. These figures give an indication of the coking
propensity with this S.Ge cut.

V1. DETLILED FLC..T &ND SINK S1uW.LYSISs

Float end sink analyses together with their attendant
ash end swelling number determinations, ae made on composite coal
samples. s

This work is usually carried out from three different
aspects vizs-

(a) the charaterisation of types of coal and the subsequent
use of this data in correlation.

(b) the investigation, in a more detailed manner, of the
possibilities and results of washing.

(c) the investigation of the effects on the coking properties
of the changes brought about in the nature of the coal by
washing.

Where the two letter aspects - which are,;of coursey
closely related - command the most attention, floats corresponding
to possible wasnhery products are preferred, since from them the
yields and characteristics of the cleaned products can be readily
obtainesd. This involves making cuts at various specific gravities



and enalysing the resulting floats. Such a method is known as
#cumulative" float and sink analysis.

On the other hand, where the characterisation and
 correlation of coal seams are involved, the separation -into a series
of fractions of narrow speecific gravity renge is adopted. In

this way, any change in the nature or behaviour of the coal frac-
tions with change in specific gravity is more easily appreciated and
more strongly emphasised than waild be the case in the cumulative
method. This type is known as "fractional" float and sink analydide

For those properties which are additive es.g. ash content,
the cumulative figures can be built up from the fractional and vice
versa. Thigs cannot be done in the case of non-additive propertiess
Nevertheless, Woodall Duckham swelling numbers - strictly speaking
& non-adéitive property - can be calculated with fair accuracy from
fractional to cumulative figures if fhe nunber for any fraction
is not greater than 8 of less than .

It is therefore attempted with composite samples to ob-
tain where desirable, complete float and sink analyses of both types.

When using float and sink analysis figures as guides
to possible commercial results, it must always be remembered that
the laboratory separations are made on fine coal and depend entirely
on specifie gravity differences. The products are, therefore,
cleaner and more uniform than eould ever be obtained from a commer-
cial washer whether operating on run-of-mine or siged coal. The
analytical figures represent optimum conditions and due allowance
is W

U
mus e made ifor hen 1nterpreflngmfﬁem»1nfo Comme rcial prac.
tice.

Experience of many leboratory float and sink analyses
carried out on coal actually being commercially washed has sugges=
ted a rough interpretation which can be given to the figures. In
general, if the coal ig not poor in quality the large scale percen-
fage .of float will not be less than the figure obtained in the
laboratory on fine coal.

The percentage ash on the float obtained from a commer-
cial washer is, however, usually from 2 - 4% higher than the value
obtained from a laboratory separation.  Furthermore, it has been
found that the smaller the size of the coal being washed on a large
scale,the more closely does the percentage yield and the percentage
of ash in the product approach the fine coal float and sink analysise.
That 1s 10 say, for example, that the allowance made in estimating
the washability of pea coal need not be so great s that for, say
round coal.

If the coal is poor (more than 18 - 20% ash) it is
advisable to make a liberal allowance, since with this material only
washers of the best type operated under strict control function

at all satisfactorily.

V1l. ULTIMATE ANALYSIS.

The ultimate analysis is generally carried out on the
float at a SeGs Of 146 This procedure is adopted in order to
eliminate ss far as possible the effects due to the presence of -
adventitious, mineral matter.

Carbon, hydrogen, nitrogen and sulphur contents are all
determined by standard methods of coal ahalysiss- vizs



(a) ~Carbon _and Hydrogen:- The method ised is described in
B.8.8. No. 1016 oOF 1042 "Analysis and Testingaf Cozl and
Coke", page 31.

(b) Nitrogen: The method followed is that described by Beet-
TFuel In Science-and practice, volume X1 of 1932, page loé;
volume X111 of 1034 page 343) and Hall (Journ. Chem. Met.
and Min. Soc. of Seuth a4frica, volume XXXV1 of 1935 No. 2

page 28.)

(e) Total sulphur: This is determined by the Bschka method,
described in B.S.S. No. 1016 of 1942, "Analyses and Testing
of Coal and Coke",pege 43.

(The oxygen content is obtzined by difference and
therefore includes all analytical arrors.)

The results are expressed on a dry-ash-free basis, so
as to present the compoeition of the organic substance proper,
unmixed with mincral matter.

Vill. SULPHUR DISTRIBUTION.

Sulphur distribuation figures are usually carried out
on the whole samples including adventitious mineral matter.

Total sulphur on the whole coal is determined by the
Eschka method and mineral sulphur by extraction with dilute nitric
acid, according to the method described in Bs.S5.5. No. 1016 of 1042,
page 45.

X. CiRBONIZATION £55.,.YS.

There are two forms of carbonization assays, viz. the
low temperature (600°C) and the high temperature (900°CS end both
are carried out in the Gray-King 4pperatus.

Low Temperature Gray-King Lissays

This is carried out at a temperature of 60¢°C on the
floats at a S«Ge« of 1.6 and is used, primerily for correlative
purposes either as a means of characterising a new coal or for
esteblishing the veriation in a given type of coals The results
can also bes used, however, for determining the type and quantity
of the products which the coal under test would furnish in a
large scale low tempcrature carbonization retort. The epparatus
and method used is that described in the "lMethods of fnalysis
of Coal" issued by the Fuel Research Station, Greenwich' (Physical
end Chemical Survey of the lational Coal Resources, No.7.)

No direct reletionship between the retort and zassay
yields obteined from Scuth J(frican coals has been deduced but the
following interpretation has been found to be applicable overseas.
Depending on the type of plant, the large scale tar yield wvariles
fron 70 - 80% of thet given by the assay. The gas yield is also
slightly higher thzn c an be obtained in practice. The yield of
coke will be very close to that given by the assay. "Stendard"
to "very swollen" coke residues indicate coals which will probably
produce satisfactory smokeless fuels, while those which are
appreciably more friable than "standerd" indicate coals which will
not yield suiteble largs scale coke products .
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The assay is carried out on the float at 1.6 S«G» for
the same reasonsg as are outlined in Section 7 (ultimate analysis)
and also since that fraction would most nearly represent the
ordinary weshed product from the seam or section of the seam under
consideration. :

High Temperature Gray-King Assay:

This test is only made on such seams or sections of seams
as appear to be possible sources of coking or gas coals. Usually
the float at a S.G. of 1.45 is used as representing the optimum
quality of coal which could be commercially produced by the best
possible washing.

L temperature of 900°C is employed and a cracking unit
kept at a constant temperature of 800°C is installed. The method
and apparatus used is that described in "The Assay of Coal for -
Carbonization Purposes (Part TII)" issued by the Fuel Research
Station, Greenwich, (Technical Paper No. 24 ). The calorific value
of the gas is determined by combustion of a measured volume in
excess air in a LdF¥fler Gas Calorimeter.

The High Temperature Gray-King Carbonization Assay has
been designed specifically to simulate large scale gas making
conditions both in horizontal anc continuous vertical tetorts.

Here again no ¢irect relationship between the retort and assay
ylelds with South African coals has been deduced and it is necessary
to rely entirely on overseas results. The assay conditions are
such that the factors of comparison with horizontal retort practice
approach unity. Tt is considered that the factors for coke oven
practice should not diverge unduly from unity in spite of a number
of variables sucli as type of plant, type of coal and size of coal.
The factors/retort/assay for gas yield, gas calorific value and

coke yield are very close to unity.- The assay yield of tar is low
and the factor varies froml.2 to 1.5 as the coal varies from strong-
1y to weakly-swelling. The coke residues "friable" and "pulveru-
lent" obtained from the assays indicate coals unsuitable for large
scale coke production. Coke residues from "standard" to "very
awollen" indicate that the eoals will probably yield cokes under

large scale conditions.

The best gas coals so far tested in South Africa give
gbout 18 -20% gas, and they yield 65 - 70 therms of gas per long ton
of coal. -The highest calorific values of the gas 80 far fsund

vary from 5400 to 5700 Calories per cubic metre at N.T.P.

X. &SH FUSICN TEMPERATURES.

A knowledge of the composition and behaviour of. the ash
from any coal is of importance from both a fundamental and
technical aspect. The use of coalim many industrial appliances
e.g. producers and forced draught boilers is seriously limited by

the behaviour of the ash.
The mineral mstter from which the ash is derived occurs
in two formss-—

(a) Inherent mineral matter which oceurs as an integral
pert of the coal anc 1s not separapble therefrom by ordinary means
e.g. picking or washing.




(b) Adventitious mineral matter which may be again sub-
divided into
(1) more. or less isolated pockets and more continuous
bands;included in the coal seam.

(1i) mineral matter derived from accompanying strata.

Run~of-mine coal would contain all the forms -of mineral
matter described above; effective picking should remove the greater
portion of (b) (ii) and washed coals would contain (a), and (b)(i)
to a limited extent only. In order to determine the ask fusion
temperatures of cerdinhary picked but unwashed coals these tests are
carried out on the whole coal samples, including adventitious mineral
matter. If a2 figure for washed coal is required, the determination
is made on the floats at 1.6 S.G.

A direct correlation between the laboratory deter~ .
minations of the ash fusion %emperature and behaviour of the ash in
practice has not so far been possible, Although the determinations
are carried out under sonditions designed to resemble as closely as
possible those actually obtaining in a furnace, the differences
between small and large scale conditions are appreciable. The
results indicate, bowever, the probable bkehaviour of the ash in
practice and the following scheme may be used for interpreting the
laboratory determination of the ash fusion temperature.

(a) less than 1250°C = likely to cause clinkering trouble
under all furnace conditions.

(b) 1250°C to 1400°C - unlikely to produce clinker under

n general conditions, although trouble may be exverienced
with industrial appliances like procducers and forced
draught boilers.

(e) greater than 1400°C - highly refractory ash which will
probably not clinker under any conditions.

X1. EYDROGENATION,

The work done in this sphere constitutes a comparative
hydrogenation survey, consequently a discontinuous rotary converter
though it affords no quantitative data as to the behaviour of the
coal in a large scale continuous plant; can nevertheless be used.
Under rigidly standard conditions results obtained with this
apparatus are qualitatively comparable.

The coals are heated in the form of a paste containing
57% of coaly, 38% of 0il and 5% of molybenum sulphide as catalyst.
After filling the converter with 440 grams of the paste and
hydrogen to a pressure of 100 atmospheres, the converter is heated
to 450°C and ‘kept at this temperature for one hour.

The evaluation of the results iS-<based on the percen-~
tage of residual organie benzene-insoluble material reckoned on
a dry-ash-free basis. Where this figure 15 low, the coal may be
expected to give better large scale results than where it is high.
The best coals so far tested in South Africa have yielded 8 - 11%
of this insoluble residue. The average is about 31% and the
maximum 60%.
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