®
~)
|

B

)

FR\ 3'\%1;

§ Wallachs' Pta., —20159 F.R 5.

REPORT No......... 3__ .........

1554,

.................... VAN

RAPPORT No.re ...

FUEL RESEARCH INSTITUTE

OF SOUTH AFRICA.

BRANDSTOF-NAVORSINGS- INSTITUUT

VAN SUID-AFRIKA.

SURVEY REPORT No, 66.

o CWLRP:  REPORT ON BOREEOLES PUT DOWN BY THE MIDDELBURG

STEAM CUAL AND COKE COMPANY ON THE FARMS

HARTEBEESTFONTEIN 134 AND BLESBOKFONTEIN- 130

IN THE BeTHRAL DISTRICT OF TRANSVAAL.

DIVISION : Ty
AFDELING : | CHEMISTRY.
NAME OF OFFICER: DR. B. GAIGHER.

NAAM VAN AMPTENAAR:

-1
AN

&




]
P
v sd un I?
1 -
1
, ]
p
| 1
.
\‘I -
1 1
?.t«,
1 ]
A Y
R
B
] :
1 1
1
1 ‘I [l
1
e
i
L
1
e
3
)
1
.
-
1

Ya

e 1
e H
- Im
a2 l'n-




';\

FUEL  RESEARCH INSTITUTE OF SOUTH AFRICA,

REPORT No, 3 OF 1944,
SURVEY REPORT No,.66.

REPORT ON BOREHOLES PUT DOWN BY THE MIDDELBURG STEAM
COAL AND COKE COMPANY ON THE FARMS HARTEBEESTFONTEIN 134
and BLESBOKFONTEIN 130 IN THE BETHAL DISTRICT OF TRANSVAAL,

During the period December 1941 to January 1942, three
boreholes were put down by the Middelburg Steam Coal and Coke Company
on the farms Hartebeestfontein 134 and Blesbokfontein 130 in the
Bethal District of Transvaal, i1e locations of the boreholes ars
given on the accompanying sketch map, (See back of repor@)page’ e

The prospected area lies approximately fifteen miles
south of Witbank and seven miles south east of Minnaar Station, The
details of the borehole cores indicating the coal seams and the strata
encountered and the depths below the surface are given in Table I,
(See back of report page 6 ),

- The strata encountered consist of sandstones and shales,
A11 the boreholes were stopped in Dwyka. ° The elevation of the Dwyka
varies from 5056 feet a,m.s.l., in borehole C to 5128 feet a,m.s.l.,
in borehole A, i.e. 72 feet over a distance of about 13 miles.

A1l the coal seams Nos. 1 to 5 of the Witbank Area were

encountered in all the boreholes, excepting in borehole C where thi:

No. 5 seam has been denuded,

The No. 1 seam either rests on the Dwyka (borehole A) or
is separated from it by 1 to 10 feet (boreholes B and C respectively)
of sandstones.and shalcs, The seam is unusually thin for the No, 1
seam in the Witbank Area, the width of the coal in the seam varying
from 3 feet in borechole A to 5 inches in borehole B.

The No. 2 seam was encountered 5 to 27 feet above the
Dwyka and is separated from the No, 1 seam by 1 to 16 feet of grits

and sandstones, The seam width varies from 15 feet in borechole C

to 25 feet in horehole A,

"An interesting feature of the are» is the presence of a
coal band 5 inches to 14 inches thick, 13 to 3 feet above the No, 2
seam. This is probahly a split of the No. 2 seam,

The No, 3 seam is present in all the boreholes, and is
separated from the No. 2 seam by 40 to 52 fecet of shale, The secam
width varies from 8 inches to 27 “inches.

The No, 4 seam lies & to 18 feet above the No., 3 seam
and is split up into an' Upper and a Lower No., 4 seam by 7 to 16
inches of shale parting. The total seam width of the No. 4 seanm
including the shale parting, is 15 to 16 feet.

The No, 5 seam, where it is present, is separated from

the No., 4 seam by 76 to 78 feet of sandstones and shales., The seam
has a width of 4 feet,

ANATYTICAL/ e vcone




ANATYTICAL METHODS AND THEIR SIGNIFICANCE.

Descriptions of the analytical methods employed for coal
survey uork and the significance to be attached to the determinations
are given in the appendix. . (See back of report page 22 ).

SECTION A PROXIMATE ANALYSES.

The cores from all the boreholes were examined and same
pled by Officers of the Fuel Research Institute, The details of the
samples taken are given in Table 2 (see back of report page 8 ).

The core of ecach seam in each borehole is given a distinctive sample
number and each sub=division of such a core a distinctive letter,
starting from the bottom of the seam with the letter A,

Table 3 (see back of report page 12) gives the proxi-

mate analyses on an alr—drled basis of the samples llstad in Table 2,
together with (a) The percentage float at a S.G. of 1,45

(b) The percentage ash on the float at 1.45

e The swelling number on the float at 1.45

(a The percentage float at a S.G, of 1,6

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

(f) The swelling number on the float at 1.6

From the individual analvtlcQ1 data given in Table 3,
certaln averare proximate analyses of various sections of the seams
have been drawn up and are tahulated in Table 4, (See back of re-
port page 15 ),

The average ana1yses are intended to represent in the
majority of cases, the maximum mining width of coal, and inferior
bands which are capable of removal by picking during production &
have -been excluded from both the widths and the analyses. 09§ta£ﬁ.wﬁﬁhs
Whigh ore considered to6 narrow to be minahle are given in the
table for correlative purposes only,

SECTION B : ULTIMATE ANALYSES,

For the purpose of further and more detailed investiga=-
tiony Composite seam samples based on the characteristics of the
cogls revealed by the prorimate analyses in Section A were made up.
These are made by miring - in proportlon to the amount of coal they
represent = samples of tho same type of coal from different borecholes,
provided that the provimate analyses heve confirmed thelr general
similarity, A serics of samples was thus obtained representing the
various types of coal found in e~ch seam and on these more advanced
work has been carried out,

Composite samples have been made up of¢=

(1) The No, 1 seam in boreholes A and C,

(2) The bright-banded coal at the bottom of the No, 2 seam in bore=
holes Ay B and C.

(3) The mixed. coal above the bottom brisht coal of the No, 2 seam
in boreholes A, B and C,

(4) The mixed mainly bright coz2l above the mired coal of the No, 2
seam in boreholes A, B and C,

(5) The dull coal towards the top of the No, 2 seam in boreholes
Ay B and C,

(6) The bottom/eewses
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(6) The bottom portion of the No, 4 seam below the shaly sandstone
parting, in borcholes A, B and C,

The composition and type of coal represented by these
sanples 1s given in Table 5 (see back of report page 16 ).
The proximate analyses of the samples are given in Teble 6 (see back
of report page 17 ) and the Ultimate analyses in Table 7 (see back of
report page 17 ). The ultimat:. nnalyses hove been carried out in
all cases on the float at a S.G. cf 1.6, This procedure 1ls adopted
in order to eliminate as far as possible, errors due to the presence
of adventitious mineral matter. The results are expressed on a dry=-
ash-free basis so as to represent the composition of the coal sub-
stance proper..

The usual increase in hydrogen content and decrease in
earbon content zs the coal changes from dull to bright is apparent,

The nitrogen contents are normal for South Afriésn coals.
There is a slight increase in the percentage of nitrogen in the coal
seans from the bottom to the top.

The sulphur contents are medium to low,

_ The somewhat high oxygen content of the coal is normel
for the Southern Witbank Coalfield and may be responsible for the
lack of swelling properties in the coel of thls area, .

Toble 8 (.ze back of report page 18 )} glves data on dis-
tribution of sulphur in the composite samples. These analyses have
been carried out on the whole coal including adventitious mineral
metter, The total sulphur content of the floats at S.G. 1.6 are
included in the table for compsrative purposes,

The total sulphur contents of the whole coals are medium
to very high. In the bright coals, where the sulphur is highest,
nost of it is mineral, probably in %he form. of pyrites present in the
bright coals. Where the sulphur contents are high these are con-
siderably reduced by floating the coal at 1.6 .8.G. ~ The organic
sulphur contents are normal for tne Withank Coalfield and are slighte-
1y higher in the brighter coals,

SECTION € : CARBONIZATION ASSAYS.

Low temperature carbonization assay figures on the com=
posite samples listed in Tablée 5, are given in Table 9 (see back of
report page 18 ). The assays were carried out on the floats at 1.6

Melle

As 1s usually the case the brighter coals with their
higher volatile and hydrogen contents yield more tar and gas than the
low volatile, hydrogen poor, duller coals.

" The yields of tar and gas are pror tc medlum and the

coke residues are all pulverulent so that the coals will be of no
velue as raw materials for the carbonization industries.

SECTION D/ccscsos



- 4 =

SECTION D ¢ FLOAT AND SINK ANALYSES.

Float and sink analyses together with thelr attendant ash
and swelling number determinations have been erried out on the samilies
listed in Table 5. . The resultg are given in Table 10 (see back of
report page 19 ). From these figures an 1ldea can be formed of the
washabllity of the cozals, Generally speaking the ecocals have good
washability «curves, evcepting for the No, 4 sean (sample M 183) and
the top dull coal in <l > No, 2 seam (sample M 187) in which the coal
1s spread over a wide S5.G. range.

SECTION E : ASH FUSION TEMPERATURES.

In Table 11 (see back of report page 21) the ash fusion
temperatures are given of the whole coals and the floats at 1.6 S.G.
of the samples listed in Table 5, <

As is usually the case low ash fusion ternperatures are
agsociated with high mineral sulphur contents, By floating the coals
0% a S.G. of 1,6 the ash fusion *uperatures are in most coses mater-
1211y improved.

N

SECTION F :  GENERAL SUMMARY.

The boreholes cover an area of about 100 morgan but
owing to their limited number no definite conclusions as to the nature
of the coal over the whole area can be made, = The discussion will
therefore be linited to the conl actually encountered in the individ-
ual boreholes,

The Neature of the Coal.

(a2) 8Sean No, 1.

This seam was encountered in all the borecholes, but was
only sampled in boreholes A and C, The ccal in the seam is of mediunm
quality in both boreholes, but the narrow widths (23 ins., and 10 ins)
renders the coal of no economic importance.

(b) Seam No, 2.

The seam widths in the three boreholes vary from 25 feet
in borehole A to 15 feet in borehole C. A generalised vertical
section of the seam in the three holes 1s as followst=

gash, £ Vol.uet,

ROOF: GShale

50" « 194" Dull rocf coal 17 21
16" - 42" Mixed mainly bright ceoal il 30
25" o 42" Mixed coal 13 26
v . 18" Bottom bright coal 12 31

FT,00R: Sandstone

The coal in the seam iB non-swelling and could only be
utilized as a general purpose steam coal. The seam contains 7% feet
(in borehole B) to 14 feet (borehole A and C) medium quallty coal
with the following analysist=

C?;’;l. Val/...»...
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Cal. Val, 12 to 124 1bs/1b.
Ash 124 to 15%,
Vol., Matter 22 to 26% %.

This section of the seam includes a large proportion of
the top dull coal, and if the ccal is to be cleaned by washing a good
typre of washer operated under strict control would be necessa ry.

By reduc’*: the minable width in borehole € to 74 feet,
coal could be extracted which on washing, should yield a2 product of
over 12,8 1bs/1b calerific value,

L 3

(¢) The No. 3 seamnm.

4 The No, 3 scam was intersected in all the boreholes, but
was sampled in borehole C only, Here the seam is 17 inches ‘wide and
consists of slightly swelling bright coal of high ash content (21%).

(d) The No, 4 seam.’

Although the No., 4 sear has a width of 15 to 16 feet,
.only the bottom 6% to 8 feet is of sufficiently gocd quality to be
considered as a mining nroposition, Even in this section of the
. 4 Seam the coal is split up by numerous shale partings and careful hand-
" pileking would be necessary to obtzin a reasonable gquality household
¢coal, The average ana'ysis of the co~l is as follows:=

Cal., Val. 11.Y o 11,7 T9si%,
Ash 155 to 184 4.
Vol. Matter 23 to 25%.

As already stoted improving the quality of the ceonl by
washing would be a difficult process.

(e) The No, 5 sean.,

The No. 5 seam was sampled in boreholes A and By and the
analyses surgest that the corl has been weathered, It is devoid of
swelling properties, which is unusual for this seam in the Witbank
Coalfield, The ¢orl i generally bright with an average volatile

' ‘. matter content of 26 to 27% and an ash content of 15 to 18%,

A

B. GAIGHER,

2nd, May 1944. ASSISTLANT,




TABLE TI.

BOREHOLE RECORDS.

Thickness of Strata Deseription of Depth below
Ft, Ins, Stratas I Surface
Ft. Ins,

Borchole No, A, Collar level : 5378! a,m,s.1.
32 0 Surface soil laterite 32 0
8 4 Sandstone 40 4
16 10 Sandstone with shale bands v 56 4
4 0 COAL = No, 5 se . (4! recovered) 60 4
10 8 Sandy shale 71 0
6 Grits 71 6
38 6 Sandy shale 110 0
24 10 Sandy stone 134 10
. | 4 Sandy shale 136 2
4 6 COAL - Upper No, 4 Seam =~
(47 5" pecovered) 140 8
1 4 Shale 142 0
9 2 COAL -~ Lower No, 4 Sean =
(9" 2" reecovered) 151 2
18 10 Sandy shale 170 0
8 COAL - No, 3 Seam (8" recovered) 170 8
46 11 Shale 217 7
5 COLAL 218 0
1 6 Grits 219 6
2% 1 COAL - No, 2 Seam (25! recovered) 244 7
21 Gritty sandstone 249 ~ 6
2 8 corT. ) 248 2
1 4 Grits ) = No, 1 Seam (4'5" rec,) 249 6
6 COAL ) 250 0
10 0 Dwyka 260 0
Borehole No, B, Collar level : 5353! a,m.s,l.
14 0 Surface soil laterite 114 0
26 8 Bandstone 40 8
7 4 Sandy shale 48 0
4 0 COAL =~ Seam No. 5 (4! recovered) 52 0
7 6 Sandstone witl. Shale bands 59 6
22 9 Sandstone 82 3
14 1o Sandstone with shale bands a7 2
32 5 Shale - 129 7
5 3 COAL = Upper No, 4 Seam =
(5T 3T pecovered) 134 10
9 Shale 135 7
9 4 COAL = Lower No, 4 Seam =
(97 4W recovered) 144 11
9 6 Shale with sandstone bands 154 5
2 5 COAL = No. 3 Seam (2! 3'"recovered) 156 10
1 11 Grits 158 9-
45 7 Shale 204 4
1 2 COAL 205 6

Bt Shalel e vansa



Thickness of strata Description of ‘ Depth below
Ft. Ins. Strata. F%urfa§e
: ns.

Borehole B (continued)

3 4 Shale 208 10
15 2 CO:.: - No, 2., Seanm (15t 2" rec.) 224 0
P 1 0 Grits 225 0
13 9 Gritty sandstone 238 9
4 5 COAL = No, 1 seam (5" recovered) 239 2
1 1 ohale 240 3
3 9 Bwyka 244 0
Borehole No,. C. Collar level : 5265' a,m.s.1,
27 0 Surface soal laterite clays 27 0
& 22 5 Sandstone 49 5
14 1 Sandstone with shale bands 63 6
_ 12 3 Shale with sand bands 75 °
N+ 4 5 Shale 79 2
7 6 Gritty sandstone 86 8
] 9 Shale 87 5
2 1% Sandstone 90 5
2 11 Shale with sand bands 93 4
6 X COAL - Upper No, 4 Seam = .
(57 8" recovered) 99 5
7 Shale 100 0
9 3 COAL = Lower No, 4 Seam =
(9! 3" recovered) 109 3
7 6 Shale 116 9
7 Sandstone 117 4
l 5 COAL - No, 3 Seam (1! 5" recovered) 118 9
37 10 ShaTe 156 7
8 COAL 157 3
2 0 Shale 159 3
. 2 3 COAT, ; _ 161 6
5 Shi” . ~ No, 2 Seam (22'10" ree) 161 13
20 4 COAL ) 182 3
5 2 Gritty sandstone 187 5
. 3 4 Sandstone 190 9
> 3 Shale 193 3
9 Grits 194 0
h | 1 Shale 195 1
1 4 Sandstone 196 L
1 2 Shale 19 7
1 4 COAL = No, 1 Seam (1'4" recovered) 19 11
4 1 Sandstone 203 0
2 g Shale 205 7
3 Sandstone 209 3
9 Dwyka 210 0

TABLE II/ccccene




TABLE 2,

DESCRIPTION OF SAMPLES TLAKEN,

¥ ,R.I.SAMPLE BOREHOLE  WIDTH

NIBER NUMBER. . - Ins., DESCRIPTION OF SAMPLE.
Seam I.
A. 2451 6" ROOF: Gritty sandstone
L 153 23 Mixed coal,

6 Shale - Not Sampled.
16 Sandstone - Not Sampled.
6 Shale with coal stringers =
: Not Sampled.
g Sandstone - Not Sampled.
250" 0" FLOOR: Dwyke,

C. : 197V 7 ROOF: Shale.
6 Shale -~ Not oampled,
L 157 10 Dull coal with a few bpight
stringers.

198*11"  FLOOR: Sandstone,

Seam No., 2.

A, 219' 6" ROOF: Grits,
L 52 23. Shale - Not sSampled.
F 42%  Dull cosT.
We 90 Dull coal.
G. 61% Dull coal,
F. 16 Mainly bright coal.
E, 16 Dull coal.
e 25 Mainly dull coal (3" ecarbonaceous
shale at top of sample ercluded)
c. 6 Dull granular coal,
B. 25 Alternatin% dull and bright coal.
A, 7 Very bright-banded coal,

244' 7" FLOOR: Gritty sandstone.

L 154 B. 208110" ROOF: Shale.

17 Dull shaly coal - Not Sampled.

34 Dull coal, bottom 5" duil granular

coal,

16 Mived mainly dull coal

31 Mived coal.

LY Very brightebanded coal.

28 Dull shaly eoal.

. 27 Mixed coal.

18 Very bright-~banded coal, pyritic.
22441 0O FLOOR: Sandstone.

QY d o

*

L 158/0nlt|p



Table No. 2 (continued)

F.R,I.SAMPLE

BOREHOLE WIDTH

NUMBER NUMBER Ins., DESCRIPTION OF SAMPLES,
1, 158 C. 159' 3" ROOF': Shale.

M, 26 Dull coal merging into shale.

5 Aritty shale « Not Sampled.
Ii; 7 Bright-banded coal, '

2 Dirty coal = Not Sampled.
K. 30 Dull:-eoal,
da 58 Uniform¥y--dull coal.
i 21 Mainly dull coal.

oy G. 14 Dull coal with fine bright string-
ers.

, 0% Shale - Not Sampled.
F. 21 Mainly dull eoal,
E. 42 Alternating dull and bright coal.
D. i Bright-banded pyritic coal.
B 7 Gas=1like coal %dull)

04 ©Shale - Not Sampled.
B. 8 Mainly dvll coal.
A. 8 Mired coal (broken core)

2 Carbonaceous shale =~ Not Sampled.

7 Shaly grit - Not Sampled.

182" 3" FLOOR: Gritty sandstone.
Seam No, 3. C. 117+ 4" ROOF: Sandstone,

L 159 17  Bright coal, with #" shale 2" from
top and 1" shale 8" from bottom
excluded. :

118' 9" FLOOR: Shale,
Seam No, 4.
L 151 A, 136! 2" ROOF: Sandy shale.
10 Carbonaceons shale and bright coal
bands - Not Sampled.
7 Dull inferior coal = Not Sampled.
i Shale - Not Sampled. -
F, 13 Very bright finely-banded coal,
, Grit - Not Sampled.
e 16 Mived coal, i
42% Carbonaceous shale = Not Sampled.
D. 8 Very bright coal, 1" shale in
middle excludeé.
C, 36 Dull splinty coal with a few
‘bright bands,
B. 40 Dull coal with an irregular frac-
ture .
3 Shale -~ Not Sampled.
A. 24  Very bright coal,

1511 2 FLOOR: Sandy shale.

s
4
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Table No., 2 (continued)

10

¥.R.I.8AMPLE  BOREHOLE = WIDTH .
NUMBER NUMBER oy DESCRIPTION OF SAMPLES.
e 3, B. , 129¢ 7 ROOF: Shale,
: i 2 Shale with bright stringers -
L. ! 6 Bright, pyritie eoal,
6 Shaly coal « Not Sampled.
4 Shale - Not Sampled.
X. 12 Mirved coal (dirty).
5 Shale with coal stringers -
' Not Sampled.
J 7 Dull coal with brigcht stringers.
H, 17 Mainly bright coal, °
9 Shaly sandstone = Not Sempled.
1 Bright coal - Not Sampled.
6 Dull shaly coal = Not Sampled.
G. 12 Bright cozl.,
5 Carbonaceous shale = Not Sampled.
F. 7 Bright coal with mud Intrusion
excluded,
1 Shale - Not Sampled.
g 5 Mainly dull coal,
E. 1 Shale = Not Sampled.
(22 Mainly dull coal,
D. 6 Bright coal,
3 Carbonaceous shale ~ Not Ssmpled.
C 22 Duvll dirty coal,
B, 20 Alternating coal (bright at bottom)
A, 5 Bright coal, "%
144'11" FLOOR: Shale with sand-
stone bands,
L 160 Be 93' 4" ROOF: .Shale with sand-
: stone bands,
16 Shale « Not Sampled,
K, 3 Bright coal,
12 Shale = Not Sampled.
J. 16 Dull shaly coal with bright bands.
H, 11 Mixed coal,
G. 11 Bright coal,
11 Shaly sandstone = Not Sampled.
13 Bright coal = Not Sampled.
5 Dull granular coal, dirty.-
Not Sampled.
F. 10 Mainly bright coal.
4 Shale with bright coal stringers -
Net Sampled.
E. 12 Maian'bright coaly, bottom 3" dull
coal,
. Shale = Not Sampled,
D. 24 Alternating bright and dull coal,
4 Shale = No% Sampled.
C. i5 Mainly dull coal,
B. 21 Mainly bright coal.
A, 13 Bright-banded coal,

109t 3" PLOOR: Shale,

—
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Tawle No., 2 (centinued)

NUMBER NUMBER ‘Ins.-
L 150 A. 56t 4"  ROOF: Sandstone with

shale bands.

@ .30 Mixed coal.
B 8 Dull coal.
. A, 9 Bright, pyritie coal,
i Shale - Not Sampled,
¢0t 4" “FLOOR: Sandy shale.
\ .
1, 156 B. 48! O" ROOF: Sandy shale, .
€ 10 Weathered coal and shale (broken
: core)
B. 12 Bright, finely-~banded coal, weath-
ered.
. A, 16 Shale and coal mixed ~ very broken
core.

52t O" FLOOR: Sandstone with
shale bands,

L

NOTE: (1) Coal probably weathered
(2) 10 of core missing,




TABLE 3.

FROXTMATE ANALYSES OF SAMPLES.

T 3 2 o

SIMPLE  B.H. WIDTH CAL.VAL. % 7 g VoL. @ Fixm % F. % ASH % F & AsH SW.ND  SW.NO.
NUMBER No/ Ins.. 1bs/1b. H,0. ASH. MATTER CARBON 1.45 Fl.1.45 1.6 FIL.1.6 Fl.45 F1.6
Seam No, 1. |
1 153 A 23 11.9 2 16.4 28.2 53,0 56.3 7.5 85.4 11.1 1 1
L157 @& 10 12.0 290 i B 28.3 54,4 5747 8.3 92.2 e I 1
Seam No., <.
152 3., & 423 - 3.0 22.6 21.5 52.9 18.6 6.1 62.1 11.6 1 1p
mw 1514~ 11.9 3.0 15.2 21.8  60.0 44,2 636 82.8  10.7 1p .
F. 16% 12.6 2.0 11,0 29.9 56.4 78.8 4,0 86.1 S 1 1- £
E. - 163 - 2.7 27.1 17.4 52.8 15.2 6.0 46.3 13.6 1p -
HUO NN e~ mum NN.W NO-N Wb..x..ﬂ wmwim m..un m\m.ﬂ @tm H. H- = B
c. 6 - 2.6 20.3 23.6 53. 7 23.5 7.5 67.5 13.4 if =g
B. 25 12.2 2.8 13.1 26.2 57.9 61.6 5.9 86.7 9.1 1 1P
A. 7 12.4 2.6 12.6 27.6 57.2 69.4 5.8 86.7 Fsa 1 i
Hu HW&: ml mo Wb.. HH‘& m.o Hmoo Mmoo “\NOH h-woo .Ntm -Nm.w M»M.im\ u: .ﬁ —
g 16 - 12,4 2.9 1229 23.9 61.5 mm.» R 90,0 9.3 1p -
E. 31 13.2 2.6 &, 0 29.7 59.7 6.0 5.0 93.7 6." 1 -
D. HW 13.2 2.4 g.m 35,0 54,4 88,0 4.5 91.6 4,9 13 1%
Ol N - - wb.l = — - = i - = -
B. 2 12,0 2.6 i5.2 25.7 5665 51.9 6.3 83.2 10.0 i.F -
A. 255 12.7 31.1 53.7 72.1 Bed 87.6 7.5 1f -

H_ H.-m.m\boii
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Table 3 (continued)

SAMPLE
NUMBER

N0

SW.
Fl1.1.6 Fl.1.,45

% ASH

F
.6

%
H2 O,n

CAL.VAL.
1bs/1b.

WIDTH
Ins.

B.H.
No,

Seam No. 2.
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TABLE 5.
COMPOSITION AND DESCRIPTION OF COMPOSITE SAMPLES,

SAMPLE

, | TYPE OF COAL
NUMBER N M AND AREA REPRESENTED.
Seam No. 1.
M 182 L 153 « 23 parts Composite seam sample.
L 157 = 10 v Boreholes A and B.
¥ ‘ ;
Seam No, 2. .
M 184 L 152 A = 7 parts Bright-banded coal at bottom of
' L. 154 A - 18 " seam, é
L158¢C - 7 " Boreholes A, B and C,
L 158 D - 7 W
M 185 'L 152 B - 25 parts Mired coal above bottom bright.
L 154 B - 27 " Boreholes A, B ahd C,
1, 158 E « 42 i
M 186 L 152 F - 165 parts Mired mainly bright coal above
154 D - 11 L M 185, '
E - 31 - Boreholes A, B and C.
L 158 F =~ 21 g
M 187 L 152 G) &y Dull coal towards top of seam and
H}_'ql% peris above M 186,
J - 424 o Boreholes A, B and C,
L 154 F - 16 0
G-34 "
L 158 G.- 14 sl
H - 21 2
_ P 5‘8 i
ARE TR
Seam No, 4.
M 183 L 151 A - 2% parte Composite bottom portion of seam
B =~ 40 . below shaly sandstone parting.
C - 36 . Boreholes A, B and C.
Dl 8 f
L1554 - 5 "
B - 20 5
C =22 M
D - 6 1!
B o= 27 n
R = 7 1
G - 12 v
L 160 A - 13 .
. ‘B 4 21 "
G = 15’ ]
D = 24 >
B = 13 "
F-10 "

Table 62- e ase
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TABLE 6.

PROXIMATE ANALYSES OF COMPOSITE SAMPLES.

FLOAT AT S.G. 1.6

SAMPLE WHOLE COAL
NUMBER H50," ASHY V.M, 0. _ - M,
2 % 5 4 3. % g

Seam No, 1.

M 182 2.6 15.9 28,8 86.5 207 11.4 29.6
Seam No, 2.

M 184 2.8 11,8 30,7 86.4 2.6 6.6 32.1

M 185 3.0 12.5 26,2 87.6 2,7 8.3 26,8

M 186 2,1 10,5 29,8 88,6 2.8 6.3 30,1

M 187 3.3 o 21.5 76,0 3.4 10, 22,1
Seam No, 4.

TABLE 7.
ULTIMATE - "WALYSIS,
On a Dry-Ash-Free basis - Floats at S.G. 1.6

' SAMPLE L 4. % | % % OXYGEN
NUMBER CARBON HYDROGEN, NITROGEN SULPHUR - + ERRORS
No., 1 Seam. |

M 182 82,2 5.1 1.8 0.6 10.3
No., 2 Seam.

M 184 81,8 5,1 1.9 0,8 10.4

M 185 82.7 4,7 2,0 0.5 10.1

M 186 82,2 Sel 2,1 0.6 10,0

M 187 83.2 4,4 2.0 0.4 10.0
No, 4 Seam,

M 183 82,5 4.7 2.1 7

10,0

Table 8/,"0 e
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TABLE 8.

SULPHUR DISTRIBUTION.

SAVMPLE ON WHOLE COAL ON _FLOATS AT 8,G.1.6

NUMBER 7 % 7 —
MINERAL = ORGANIC TOTAL TOTAL
SULPHUR SULPHUR SULPHUR SULPHUR

Seam No, 1. |

M 182 0.37 0.41 0.78 0.47

Seam No, 2.

M 18% 0.74 0.39 1.13 0,46

M 186 0.97 0,40 1.37 0455

M 187 0,52 0.27 0.79 0:33

Seam No, 4.

M 183 0.77 0.42 1,19 0,65

CARBONIZATION ASSAYS.
Low Temperature = 6000C on Float S.G., 1.6

SAMPLE % g % | GAS b V.M. NATURE
NUMBER COKE TAR LIQUOR % DENSITY e oF
' Mr =1  COKE ' GOKE

Seam No, 1.

M 182 74,1 10,0 8.3 8.3 0,65 4,6 Pulverulent
Seam No, 2.

Migse 71,8 11,0 8,0 9¢7 0.65 6.0  Pulverulent
M 185 7600 8'8 8h0 7:9 0063 5-5 Pu1veru19nt
M 186 73.6 10.2 8.4 8.5 0.6%5 4,0 Pulverulent
M 187 79!9 5'2 8:3 506 0064 6.2 PUlVerulent

Seam No, 4.
M 183 76.8 Be? 99  .8:3 0.71 3.7 Pulverulent

Table 10/pooo.o
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Table 10 moosﬁwﬁnmmv

Sw,No,

SAMPLE = - . FLOAT FLOAT FLOAT .. PLOAT FLOAT FLOAT FLOAT
NUMBER 1.3 -1.30-1.35 1.35-1,40  1,40-1,45% 1,45-1.50 1.50-1,5% 1.55-1.60
M 187
Weight % 0.6 g 8.9 20.1 21,9 13.0 8.8
Lsh % : - - - - s 11.1 14.7 20.9
Cumulative Wt. % 0.6 3.7 12.6 32,7 54,2 67.2 76.0
Cumulative Ash % =~ = - 5.3 6.8 8.5 9.7 11.0
Cumulative Sw,No, - 1f - - - - e
M- 183 |
Weight & 0.5 12.2 18.1 15,0 14,0 10,8 74 . |
Ash % - - o7 9.2 14. 17.1 20,1
Cumulative Wt, ¢ - 0,5 Yy 30,8 45,8 59, 70.6 78,0
Cumulative Ash % - - Dl 4.9 Ga3 1 9.0 10,9 S
Curmulative - 4 3 - - - = i

Lo
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ASE FUSION TeMPoRaTURES.

SAMPLE
NUMBER

Aoh FUSION TEMPERATURE ©OC.

Wi.0LE COAL

FLOAT AT 8.G. 1:6

Seam No. L.
M 18z

Seam No. <.

M 184
M 185
M 186
M 187

veam NO. 4.

M 183

+ 1400

1300
1400
1400
+ 1400

1490

+ 1400

+ 1400
+ 1400
+ 1400
+ 1400

1400
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W (1) Moisture Content:  Thi
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FUEL RiEbesRCL INSTITUTE OF LJOUTE AFRICA.

APPENTIX.

ANALYTICAL aeTHODS ANT THeIR SIGNIFICANCE.

Sampiing is carried out according to South African
Stenderd Specificetion, b.A. No. 13 of 1937, "Stonderd Methods for
thie Sampling of Cosl in bouth africal,

11. PHEPARLTION OF pisPind:

, The samplcs are prepzred in the manner specified in
"Sempling of Co2l in wouth africa", S.a. No, 13 of 1927, issued by
the vouth African otandords Institution. The laborztory samples ar
ground to pass a 60 mesh sieve (square aperture : 0.3 mm except in
the cezse of specific gravity enalysis (float and sink tests) and hy-
drogenation tests, for which minus 20 mesh (sguzre aperture : 1 mm
material is used.

111, PROLIWATE ANALYOEDS:

the loss of weight ob-
¢

s is
grzm of oal at 101 - 105°C for

tained by hesting 1
one hour.

(2) isii Content:  This is the resicdual ash obtained by
combusting 1 gram of coal in & muffle furnzace. The
coal is slowly hezted to 800°0C &nd xept st this tem-
perature for one hour.

(3) Volatile uiatter Content: This is the loss of weight
obteined by heesting 1 grem of cozl at 920°C for 7
minutes minus the weight of water prcsent in the coal.

(4) Fixed Cazrbon vercentage: This is obtzined by sub-
trecting the sum of moisture, 2sh and volatile matter
conternils; expressed as percentages, from 100.

1v. CALORIFIC VALUE:

This value, reported in Evaporative Units (1bs/1b),
is caleculated from the rise in temperature obtsined by combusting 1
grem of coal in oxygen at 20 ztmospheres pressure in a Berthelot-
Meliler-Kroexzer bomb calorimeter.

.The ceterminztion is ugfilbd out according to South
African ctandard tpe cificqti“n, wehAs No. 5 of 1940, "The Determina-
tion of the Comparative Calorifis Values of Coals in vouth Africal,

We PRELIMINARY FLOAT Afl SINK AncalYSES:

Twenty gram portions of the coal esre secparated into
different speciric grevity frsctions in a centrifuge using petrol
and carbon tetrachloride mixtures of varying specifie grav1ty The
appa¢atus anc¢ method used is described in the Journal of the Chemical,
Metzllurgical end iining bociety of South Africa, Vol. 34, No. 8 3
"A vpecific Gravity Investigetion.of Coal weamples" by P.E. Hall

(a) IThe percentege flozt at a ©.G. 90 1.45 is the percen-
tage by weight of the coal which hss a ©.G. less than 1.45. This
floet contzins the majority of the swelling constituents of the enal
when these ere present in z sample.

€07 RS




(b) The percentage of float 2t & $.G. of 1,6 is the per-
centszge by weight of the coal which has a 5.G. less than 1.6. It
represents approximately the amount of coal substence present and
glso gives a rough tigure for the performance of &an ordinary washer
on the cozl. This figure subtrected from 100 gives the amount of
adventitious minerzl metter in & cozl sample.

(e) The percentage ssh on the float at 1.45 gives some
indication of the minimum ash content likely to be obtained by washing
at this specifiic gravity.

(a) The percentzge ash: on the float st 1.6 represents the
smount of nmineral matter intimstely sssocisted with the coal sub-
stenee and as such furnishes an avproximete figure for the minimum &sh
content for & normel weshed product from the particular sample.

(e) The swelling Humber is the ratio of the finsl to the
initial volume of 1 gram of cozl heated strongly under stancaré con-
ditions and is & measure ol the gwelling propensities of the ro&l.

This test 1s cerried out according to B.5.5. Specifi-
cation, No. 804 of 1938. "The Crucible Swelling Test for Cosll.

1 Denotes a resicue of definite coke structure but no
swelling. 1 f denotes & residue easily friable znd possessed of no
coke structure. L p denotes & recidue in powder form. A value of

< 5
3 or more indicates definite coking possibllities.

(£) If tue flost 1.45 material exhibits swelling propen=-
gities,Turther swelling numbcr Geterminations ére cerried out on tohe
&.G. 1.6 fraction. Theze figures give an indication of the swelling
propensity with this .G, cut,

Vi. DETAILEL FLOAT A0D sINK adal¥oIS:

Flost and sink snelyses together with their zttendant
ash and swelling number determinations, are mede on composite cosl
samples.

This work is usuzlliy carried out from three different
aspects vizi-

(1) the cheracterisation of types oi coal and the subse-
guent use of this data in correlation.
(i1) the investizstion, in & more detailed manner, of the-

possibilities snd resuits of washing.

(iid) the investigation of the effects of washing on the
swelling properties of the coal.

Where tne two latter aspects - which are, of course,
closelvy relasted - command trne most attention, floits corresponcdin
“n- . -y e "- Fy Lo -
to possible washery products are prelerred, since lrom them the
yields angd cherateristics of the cleaned products can be readily ob-

tained. his involves msxing cuts at various specifiec gravities and
enalysing the resulting {losats. ouch a method i: xnown as

23]

cumulative® float cnd sink analysis,

On the other/.......



On the other hand, wihere the charaeterisation and
correlstion of coal seams are involved, the sepzration into a series
of frzetions of narrow specific grzvity range is adopted. In this
way, any chenge in the nature or behaviour of the coul frections with
change in specific grevity is more easily apprecizted and more strong-
ly emphasised then would. be tne case in the cumulstive method. This
type is #nown as "froceticnal! float znd sink analysis.

For those properties which zre additive e.g. ash
content, the cumulative figures cuan be built up from the fractional
and vice versz. * This carnnot be done -in the case of non-a&dditive

* properties. Nevertheless, swelling numbers - strictly spezking a
non-adéitive property -~ cen be calculated with feir accurzcy from

N rzetional to cumulative figures if the number for zny fraction is
not greater than 8 or less tnan 13.

Where desirable, complete float and sink enelyses of
both types are determined.

When using float end sink analysis figures as guides
to possible commercial results, it must always be remembered that the
.claboratory separations are mede_on fine coal and depend entirely on
specific gravity differences. The products are, therefore, cleaner
, ond more wniform than ~ould ever be obtained from & commercial washer
\ whether operating on run-of-mine or sized coal. The analytical
figures represent optimum conditions end due allowance must be made
for this when interpreting them into commercial praectice.

Experience of meny laboratory rloat and sink analyses
carried out on cocl sctuslly being commerciclly weshed hés suggested
& rough interpretstion whici can be given to the figures. In general,
if the coal is not poor in guality the large scale percentage of float
Wil% not be less than the rigure obtzined in the laboratory on fine
coel.

4

The percentage osh on the floszt obtzined from a com-
mercisl washer is, however, usually from < - 4% higner than the value
obtzined from & laboratory separztion. - Furthermore, it has been
found tust the smeller the size of the coel being weshed on & lerge
scale, the more closely coes tie percentage yield anc the percentage

‘. of ash in the product approach the fine coal flost and sink analysis.
That is to s&y, for example, that the allowsnce made in estimating

. thne washability of pea cozl need not be so great ss that for, say
round cogl.

3

If tue coal is poor (more than 18 - 20% ash) it is

advigable to make a libereal sllowznce, since witih this mzterial only
washers of the best type operated under strict control function st
ell setisiactorily. '

V11, ULTIMATE ANEALYSIO:

_ i The ultimate snslysis 1s generslly carried out on the
flozt at a ©.G. of 1.6, This procedure 1c adopted in order to

eliminate &s tar as po <ible the effects due to the presence of ad-
ventitious minerzl matter.

. Carbon, hydrogen, mitrogen and sulphur contents are
gll determined by standerd methods for-coal znalysis:- viz:

(a) Carbon/eeees.e




(2) Carbon end Hydrogen: The method used is described
in B.o.o. 80, 1016 of 1942, "Analysis and Testing of Coal
and Coxe", psge 31.

(o) Nitrogzen: The method followed is that deseribed by
Beet (Fuel in ocience end Prectice, volume X1 of 193%,
pege 196; volume X111 of 1934, page 343) and hLell
(Journ. Chem. Met. &nd Min. Soc. of bouth ifrica, volume
AXAVL of 1925, No. 2, page <8).

(c) Totel buiphvr:  This is determined by the Lschks
method, described in b.o.o. No. 1016 of 194z, "Anzlysis
end Testing of Cosl znd Coxkel, page 43. o

1.

The oxygen content is obtained by subtrzcting the
sum of tie carbon, hyorogen, nitrogen end sulphur percentog from
100, The velue obtuined therefore includes all snalytical erro

Tt

The “esuits are expresse on & dry-ssh-free basis, €0
ss to present the composition of the organic substence itsell, unmixed
with minersl mctter.

V111, oULPHUR DIoTRISUIION:

Thie figures snow qg tne distribution of sulphur in &
sample cre on &n "as received" basis 1.e. inclucdinz sdventitious
mineral mztter.

The sulphur content on the whole cosl is deter-
mined by the HEschia metnod and tue minerel sulphur content by extrac-
tion with dilute nitzib zcid, according to tie metnod described in

B.b.S. No. 1016 of 194z, pzge 45.

1X. CARBORIZATION Aciopis:

iere are two forms of ceroonization sssays, via:

=
.L

the low tempereature (6JJOC) and the. ulgn tempersture (90007) end both
are carried out in tne Uray-sing Appars

4

Low Temoerature Grey-ning Agsay:

‘zrure of 6000C on the
a” correlztive pur-
poces elther & cosl or for estiblish-
ing the vearis t1 in - bLVLn the of Eime Iie results can also be
used, however, *or determining toe type and guantity of the uT\AIPtg
whicii the coal under tost wovld turnich in & Qrgb scele low tempera-
ture carbonizetion retort. The appsretus snd method used is that
described in the "Metnods JL.AKSlybiS of Cozl" issued by the Fuel

S 1 end Chemical Survey of the

floaets 2t &

=

Research ctution, Greenwich (Physica

National Cosl Resources, no. 7.)

Ho direct relationsniip between the retort and asscy
yields obtsined from wouth africen cosls has bee deCuced but the

following interprete tLon has been found to be anplicavle overseeas.
Depending on the type of plant, ths lzrge scale L~- yield veries

from 70 - 80% of theat blVLn by the assay. The g;s yielé iz zlso
slightly higher tnen can be obteined in prezctice The vield of coke
will be very close 1o tuet given by the assay. "ﬁtandard” to Mvery
swollen" coke residucs indicate oouly which will probably produce
satisfectory smokeless fuels, while tnose winich sre eppreciably more

frigsvlefee.e. s
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A

friable than"stendard" indiczte coals which will not yield sultable
large scale coke products,

The acsay is carried out on the flost at 1.6 5.G.
for the same ressons =t are outlined in Section 7 (ultimate enalysis)
end also since that friction would most nesrly represent the ordinary
washed produst from the seam or section of the sesm uncer considera-

tion.

Bigh Temperczture Grzy-Sing Assay:

This test is only meée on such seams or sections of
sezms &5 appear Lo be possible sources of roking or gzs coals.
Usuzally the floet st & 5.G. of 1,45 is used &8 representing the opti-
mum quality of coezl which could be comuerciclly procuced by the best
possible washing.

temperature or $UJOC is smployed ané¢ & crecxing
unit xept.at ¢ constent tempcrature of 800°C is installed. The
method znd epparatus used is tihat described iv "The Assay of fosl ior
Cerbonization Purposes (Part III)M issued by the Fuel Resesrch Stetion,
Greenwich, (Technical Pezper io. <4). The caclorifiec value of thwe ges

is determined by combustion oI & meosured volume in excess air in a
LOffler Ges Celorimeter.

-

£
&s been designed specificclly to simulate large scale ges making

conditions both in hnrizontel and continuous vertical retorts,

Here agein no Girect rcletionsnlp between tne retort ané zssay yielcs

with south African co:ls hes been deduced and it 1s necesscry Lo rely

entirely -on overseas results, The assey conditions are such that the
factors of comparison with horvizontal retort practice approach unity.

w

It ic considered that toe fazctors for coke oven prectice hould not
diverge unduly from unity in spite OF & numper of varisbles such as
type of plent, type of coal and size ol coal. The fectors retort/
assay for gus yield, gas calorific value and coxe yield ere very close-
to unity. The assay ~ield of ter 1s low and the factor varics [rom
1.2 to 1.5 as the coel veries from strongly to weckly-swelling. The
coke residucs "friable! snd "pulverulent! obtained from the assays
indicate cozls unsuitzble for large scale coke production. Coke
residues from "stendard® to "very swollen' indicate that the coels will
probably yield cokes under large scale concitions.

The best gas coals so far tested in dSouth Africa give
sbout 18 ~ 20% ges, and they yield 65 - 70 therms oi gas per long ton
of coal. The highest celorific values of the gas so rar found vary
from 5400 to 5700 Calories per cubic metre at N.T.P.

X.  ASH FUSION TEMPH:aTURES:

A ynowledge of the composition and behaviour of the
ash from sny coal is of importence Ifrom both & fundemental end tech-
nical aspect. The use of coal in meny incdustrizl sppliances e.g.
producers and forced draught bollers is seriously limited by the
behaviour of the &sh.

The mineral matter from which the ash is derived
occurs in two forms:i- i

(a) Inherent minercl mstter which occurs as an integrzal
part of the cozl and 1is notl sepurazble therefrom by ordinary mecns
e.g. picking or washing.

(b) aédventitious/.......




(b) Adventitious minersl matter which may be agzin sub-
divided into:-
(i) more or less isolsted pockets and more continuous
bends included ir the coal sezams.

(ii)mineral mstter derived from zccompenying strata.

Run-of-mine coal would contein all the forms of

mineral matter described above; effective picking should remove the

rester portion of (b) (ii) and wasned coals would contzin (a), snd
%b) (1) to = limited extent only. In order to Cdetermine the ash
fusion temperaturcs of ordinsry picked but unwashed coal, theze tests
are cerried out on the whole coal camples, including adventitious min-
eral matter. If & figure for washed coal 1s required, the determina-~
tion is masde on the flozts st 1.6 &.G.

: A Girect correlstion between the laboratory deter-
minations of the &ash Tusion temperature end behisviour of the ash in
practice has not so far: been possible. Llthough thie Cetex mlﬂmt;dwf
sre carried out under conditions designed to rescm le g8 closely ¢
possible thosze ectusally obteining in a furnace, the differences
between small and lerge scele conditions zre appreciable. The re~
sults indicate, however. the proveole behaviour of the ash in prac-
tice and the followlng .- heme may be ugea for interpreting the
leboreatory determinction of the ash Iusion temperature.
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(a) less than 1x50°C - likely to cause clinkering
trouble under ell furnsce conditions.

(b) 12500C to 14000C - unlikely to produce clinker under
generzl conditions, althouzh trouble may be exverienced
with industrisl applicnces like producers and forced
dreught boilers,

(e)  gres ster than 1400°C - highly refractory ash whirh
Will prooubly not ciinker under any conc¢itions.

X1, HYDROGENATION :

The work done in this spl;rc constitutes & compsraztive
hydrogenation survey. Consequentiy, & discontinuous rotary converter,
though it affords no guantitative dsta a&s to the behaviour of the

oal in a lsrge scale continuous plsnt, can nevertheless be used,
Un@er rlgldly standcré conditions, resulis obtained with tils eopzre-~
tus gre gueslitatively comp:rable.

The POQL tre heated 1n the form of & péste con=-
taining 57% of ﬂogl, 38% of oil end 5% of molybdenum °ulpL16e as cate-
lvst. After filling the converter with 440 grams of the paste and

hydrogen to & pressure of 109 “tuaaphcres, the converter is heated
to 4500C and ﬂept at this tempersature [for one hour.

The evaluztion of tre results is bzsed on the vercen-~
tage of residuel orgeni~ benzene-inzolvuble meterizl reckoned on a
dry-sch-free busis. boere tnls figure is low, the coal msy be ex-

pu?tcd to give better lerge scele results than wuere it 1s high, The
best cozls so Tar tasted in wouth hfrica heve yielded 8 - 117 of this
insoiuble residue. The average is about 31% and the meximum 60%.
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