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FUEL RESEARCH INSTITUTE OF SOUTH AFRICA.

TECHNICAL MEMORANDUM NO, .9 OF 1957.

NUMBER 5-SEAM COAL FROM THE VENTILATION SHAFT

AT SPRINGBOK COLLIERY,

By:

C.C.la Grange.




FUEL__RESEARCH _INSTITUTE OF SOULH _AFRICA.
TECHNICAL MEMORANDUNM _NO. 9/1957.

NO. 5 - SEAL
TTON_SHAFT

Subsequent to the issue of this Institute's Technical Memo -~
randum No. 10 of 1955° the results of additional investigations
carried out at the Institute on No. 5 Seam coal taken in the ven-
tilation shaft, about 4500 ft, north - north-east of Springbok Col-
liery's main hauling shaft, became available. These results are
given in the present memorandum which should be regarded as an
aprendix to Technics1 femorandum No, 10/1955.

A bulk sample of 4% tons was obtained for the tests. This
was crushed in a hammer mill (with bars removed) to -l#in. (nominal)
and screened with 4in. and 1/16 in. screens (sq. holes), respective-
1ly. Representative portions of the + 1/16 in. size fractions
were washed by the fractional method in zinc chloride solutions at
a range of specific gravities. Prepared samples of the specific
gravity fractions were used for reconstituting samples for ana-
lysis representing cumulative floats at the different specific
gravities. The results of these investigations are given in
Table 1 which is self-explanatory.

The washability results are shown @éphically in Figure 1.

Of special interest is perhaps the t 0,1 s.g. distribution values

which can be summarized as follows:-

S.G., of E # 0.1 5.G. Distribution (%)

Separation. - 1% + 4 Fracfgghg -+ * 1/16" Fraction.
155 8 5
1.50 16 12
1.45 33 28

These/..eoooovon

"Coking tests to determine the Suitability of coals from Sgring-
bok Colliery as blend coking coals" by C.C. la Grange, F.R.T.

Technical Memorandum No 10 of 1955 (Confidential.)



These figures signify that down to separation specific
gravities of about 1.50, the coal could probably be washed re-
sonably satisfactorily in a Baum jig. Between 1.50 and 1.45 s.g.
(and lower), however, the washability proposition becomes extreme-
ly difficult as the specific gravity is lowered and efficient se-
peration cannot be expected in a jig under such conditions.

For the coking tests washed material was prepared by washing
the +3" coal (sample No. 55/112 A) in zinc chloride solution at
a specific gravity of 1.40, to yield product 55/112 A1b and -z",

+ 1/16" coal (sample No. 55/112 B) in the pilot cyclone washer &t
a specific gravity of about 1.42 to yield product 55/112 B;b.
These washed products were mixed in the proper ratio, and also
with the correct amount of (unashed) -1/16" material to yield
sample 55/112 X used in the coking tests. The details of these
operations and the analysis of »nroducts appear in Table II.

Table III reflects the analyses of all the coals and blends
used in the coking tests as well as the composition of the blends.
Although the Springbok No. 5 3Seam coal (sample 55/112 X) had a
low ash content (9.9%) it should be remembered that it contained
a high proportion (31.8%) of -1/16" material that had not been
washed at all. It will also be observed that the quantity of
D.N.C. coal (sample No. 56/238) obtained in the first instance was
insufficient to complete the series of tests and that a fresh quan-
tity (sample No. 56/628) was later obtained for this purpose. This
sample had an appreciably higher ash content than the first (14,7
and 11.7 per cent, respectively) but the coking properties, as jud-
ged by the swelling numbers (6 and 5%, respectively) were fairly

similar,

Table I/O..DBD'OOO.'.



A e e e e e v

..00..‘...\HH QHQ-.Q_H

%9° 66 =

JUeQUOD YSY 3%

%9°TG = 3U8qUO0D YSY =

i
1

( quﬂmﬁho,
3 ( 30 Zhm 9e =
$2-2 4TS €°2E| H° €T 9°e 0* 00T peusemun 9 2TT/G6 QEHSVIL ION| ( *J44 w9I/T-
( D 2T1/46
( "oil eTdureg
i o poysai 1 [ T '
%2 6°TG | T°EE| 4vet €z 0° 00T -un g = =xl°8 G9°T ¥
€ 0°6G | 6°€€| 2°g e € 16 $9°T |29 4 77H'0 ! G9°T-09°T TBUT3TIO
e 9°hS | T HE| 9°8 L2 | 6°06 095°T |94 d | 2T | 09°T-66°T JO 4T =
%€ I°6G6 | 2°HE| €°8 m.m 469 GS'T | &8 4121 66 T-04° T w9T/T + 4%
j L°681 #'wE| 0°8 "2 | 4788 05°T | +d SYT| #°2 0G°T-6H"T -%° a4 ezTg
i 2 66 1 6°HE| 4°4 ce T°93 SH°T | ¢d BYT| 4°9 SHT-0n"1 g 2IT/86S
" 65 | 8°4¢ 0%/ T w64 Oh°T |2d 3YT| 0°9T Oh*T-6€°T ‘o eTdues
% §°65 1 9°9€| 9°4 & w9 GE'T |19 2TT/66) & H°T9 ST T4
e B~ . paysen | T ” o 1
2 9°06 | 8°2¢| ®°HI gz 0° 00T -un | v -~ %4°8 $9°T °A
g 4°2q | T°HE| 8°0T | 'z §° 16 S9°T |4V 4| T°T G9°T-09°T *TBUTSTIO
£ € el | 2 HE| K oI i " 06 09°T |9V d | et 09" T-6G°T JO %6°+§ =
m e L ] L L - -~ el [ ] L] o h
2 G°€S | €°xt! 0°0T Bt 2" 68 $G°T |GV SYT| 8°1 66°1-06°1 wir S LRT-
€ HEG | G HE| L6 e " 48 0G°T |HV 3YyT| 9°¢ 06 T~GH"T =314  9ZIg
€ 8°CG | 9°HE| €6 £°e 8°€Q GhT | €V 3VT.| 0°6 GHT-0R° T ¥V 2TT/46
£¢ 6°tS | 2748 9°g e 8+l Oh*T |2V BYT! 2°9T O T-6€°1 *oN eTdures
2] .. 0'hG | 279E | 64 £e 9°95 | __SE'T |TV BTT/46| %€ 9°9G | GE°T *1a ]
*ON %* Q18D | % 1BW % % % *nH*g 1% * ON * ON % *UOT30®BIL (°SULYSNIO I8%JE)
S DOXTA | “TOA | USy ISTOW| PISTA | s3©0Td| oTduwes . *ag| preTx | *n°g : SPTeTA pue
T gqTmsey WOATRETIUMD, el SATNseY ,TRUOTI0ELI,, m RS e
("STSVE ~XUQ-TIV ) SIONG0Hd  #0 SISCIVRV B HSTE O SiTimmse CONTHSOHD &0~ siinsau
T HTavl




°

e« 0o lo\HHH mnﬁﬂ..m_H_

*STSATRBUE pPoqeTnoTe) X "payseM JON x
P e e PR g aF
€ mx€ EG HTHE6°6 weh’T | 2TT/S6 0° 00T 6°eg - 0* 00T Y LOL
! by .
fc-c | 4716 €°et j.mJ 9°C | CIT/8G] L8 1IE T L0 00T H° 92 LIT/T- D 2TT/56
qlg “
Glerh6| e sE] w4 | 2te |eTT/ss 6°gT €t 8° 18 4°9T w9T/T¥udh & 2TT/55
. qly
THILTES) #°6E) 6°8 | w2 |2TT/s6 AN 2°TH 0° &/ 6°hs X8IV 2T1/66
"ON | % % | % % | Supsyoo " Teur s UOT40BLA ,
"MS G °D°d| *WA| USY [ 3STOR woz 03 sponpoad -TI0 J0 ! 9ZTS JO| Teurdtao UOT Q08I * ON
; : Taureg ﬁ 3 7 - JOo % « ©9ZTS aydueg
. £ iD= UTXTUW JOJ (%) sa3se] 3uryo) Jo0J » g}
m (sTseq Lap-aTe) sTsATRUY oTq'I Jy3Tom mgﬁmmmz UO PISTA 3BOTd -
3UTYSBM JI03TY 3uTryse), oI10Jeg
"SISHL ONIMOD HO0d ‘IV0D WVES & "ON .0d5iIads d0 T RO Lvavdmyd
*IT THIEVL

CiEhA

40 STIIVLIEQ




o000 o0 e \golﬂnvglnﬁhomm.@ .4

*sosATeuUE pejeInOTER) X

(g29/94) *D°N*Q %0¢€ +
6°19 6*g h=2C | 2°HxG| €°2C| € 1T | 2 2 | x(429/9G) MOoqssH %4t *+ (X STT/4G6) & *oN ¥oqdutads %4¢ 96T
8° 09 G/ H | 4°C4y) L°EC| K OL|e'¢ mAwmm\@mv *D*N*Q %08 + (X 2TIT/GG) & *ON Moqdutadg %0/ 98T
9° 09 9*9 | &€ | 6*€4! 0°HxE| €01 | 2°2 mﬁwmm\omv *D*N°Q %02 * (X 2T1/64) & °oN Hoqdutadg %08 88T
oAOQE S® ¥ (X 2TL/6G) G *oN soqdutads %00T 69T
G g¢ 29T | 26 | 0°RG| 6°62| L KT | ®'T I00ST X® °*D°N°C 829/95
0°99 g°Gq BL-c |€gs| etet| 6°6 | 9°e 100ST ¥e 30gseld 429/96
6° 09 Tl o9 | gwe| eee] 4TI 97t 100ST X8 *0°N°'Q | g€2/96
8° 09 9°H ¢ C°Ca| H*HE | 6°6 H°C * guryoo xoj pedaedesd ‘ueeg ¢ °oN ¥oqduradg | X NHH\mm.
usew 2z + 1 .9/T+ | "ON | % % | o %
(%) 3urs{odo I0T | *mg 1D | “H'A | USY |ISTONW "ON 3sel
gurysnao ae33® [ ONETId ¥W0 IVO0D
STSATRUR U98.I0% (stseq AJIp-ITY) STSATBUY /eTdues

*SANETId  aNV

4 e e T

TIVOD &0  CISATYNY AWy NOLIISOdH0D

T Wiavy




- 6 =
A description of the cokes obtained appears in Table IV

and their physical characteristics are recorded in Table V.

REMARKS ON_ _TESTS.

Although the Springbok No. 5 seam coal used in the tests
described in this memorandum was really only a "spot" sample,
enough evidence has been obtained to be able to state that the
coal should constitute a very useful source of blend coking coal,
to augment other sources like Blesbok.

Provided the usual percentage (about 30) of D.N.C. coal is
incorporated in the blend "fairly good ccke'" can be made. The
distinct tendency for the coke to be fingery can probably best be
counteracted by also incorporating Witbank No. 2 sezam coal which
is standard Iscor.practice at present.

From Table V one might be inclined to conclude that Springbok
No. 5 1s somewhat inferior to Blesbok, but this is not necessarily
the case. It should be remembered that although every possible
precaution is taken at the Institute during the preparation of
gamples for coking tests, to reduce oxidation of the coal to a
minimum, it is hardly likely that the Springbok coal was quite as
fresh as the Blesbok coal obtained from Iscor. Another point which
may be mentioned is that the cover of the seam in the ventilation
shaft is only about 50¢t. Instances have been observed where a
coal seam at much greater depth than this had suffered "in situ"
weathering. No generalization about this type of weathering can,
howevar, be made as the nature of the overlying strata and other
factors are too variable. There was no indication in the present
case, either from the appearance and nature of the coal, or from

the analyses, that the seam had suffered underground weathering.

(Sgd.) C.C. la Grange.
PRINCIPAL TECHNICAL OF-ICER.
15th April, 1957.




DASCRIPTION OF BXPARIMENTAL
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TABLE IV.

COKES .«

Test No.

189

188

1386

ol

Composition of)

1004 Spring-

80% Springbok

70% Springbok No.5

Fissures., )

charge bok No. 5. No. 5,20% D.N.C. 30% D.N.C.
Flue Temp. °C 1000 1000 1000
Colour Dark grey to Dark grey Grey
|grey.
Size Medium to Medium Medium
small
Shape . Irregulary int Inclined to be Blocky, inclined
clined to be fingery. to be fingery.
| fingery
Longitudinal) Large amount Large amount Fair amount

Transverse )
issures . )

Fair to large
amount

Fair amount -

Failr amount

Cell Structure.

Fair

P

Fair to good

Good i
i

Spongy Ends.

Small amount

Fair amount

Small amount %

Cauliflower )
Fnds.

Overdeveloped

oo

Well to over-
developead

Well to over.de-
veloped .

Ring.

Poor to fair

Fair to good

Good .

Pebbly Material.

Fairly large
amount.

Fair amount.

-

Fair amount.

Remarks .

better coke.

Probably re-
guires D.N.C.
to yield a

Fair coke

Fairly good coke

Table IV Contd./...

® 0 ¢ 0
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TABLE IV (Contd.)

Test No.

198

Composition of)

357 Springbok No. 5

fingery.

Charge ) 35% Blesbok

307 D.N.C.
Flue Temp (°C) 1000 7
Colour Dark grey.
size | bodtun
Shape. Blocky, sligﬁLi?

Longitudinal )

e s com—

Large amount.

Cell Structure.

Fair to good.

Fissures )
Transverse ) large amount.
Fissures. )

Spongy Ends.

Small amount.

e s o, ABma—e= W 4 a ki e

Cauliflower )
Ends . )

Well to over=-
developed.

Ring

Good.

Pebbly Material

Large anount.,.

hemarks.

Fairly good
coke.

Table

v/ ..
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