.'i B ]

Form No. F.R.I. 47.

wwials/3

FUEL RESEARCH INSTITUTE

OF SOUTH AFRICA.

BRANDSTOF-NAVORSINGS-INSTITUUT

VAN SUID-AFRIKA.

SUBJECT: . | i,
ONDERWERpP: WASHABILITY AND OTHER CHARACTERISTICS OF NO, 5

DIVISION: |
AFDELING: ... CHEMI §TEY.

NAME OF OFFICER: |
NAAM VAN AMPTENAAR: . Cs Co LA GRANGE & J. Ji WOLMARANS.

W.P.—69328—17/1/50



FUEL RESEARCH INSTITUTE OF SOUTH AFRICA.

REPORT NO., 24 OF 1950,
WASHABILITY AND

SEAM COAL

OTHER CHARACTERISTICS OF NO,

According to information given by the Manager at
Navigation Colliery in May, 1950, the mining height in the
No.5 Seam is about 6 feet, but about 2 feet at the top of this
consists of inférior material and is loaded into separate,
specially marked tubs underground and sent direct to the waste
dump on arrival at the surface, The weight, per cent, thus
dumped is not known,

The cutting machine is~made to cut in high~ash coal and
the cuttings, amounting to some'7 per cent. of the ocoal
extracted, are also sent direct to the waste dump,.

The run-of-mine coal (which does not inelude the two
types of material directly dumped and deseribed above) is
separated in the plant into plus 1% inch and minus 1% dnch
(round holes) fractions, The proportion of the latter was not
known but was estimated at about 10 per cent, of the runw-of-mine
coals. As sampling could not be done at a stage prior{to this
separation, the two size fractions had to be sampled separately,

A bulk sample of 15 tons of the plus 1} inch material
was obtained on 11/5/50 by taking approximately 200 1b,
increments at intervals of about 1 minute, . This sample was
railed to the Institﬁte at Pretoria where it was subdivided into
5 lots of three tons eachy One 3-ton lot was ecrushed (by hand)
to minus 4 inches (square holes) and subdivided into three lots
of 1 ton each, Only 1 ton of this material (Sample No,T177)
was used for the washability tests described belowy the remainder
of the bulk samplc being uscd for preparing raw material for
testing in the experimental coke oven, which tests wlll not be

discussed in this report,

A Salnple/..‘QOIOD
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4 saplce (Wo, T178) of the minus 1% inch naterial
deseribed above was obtained by taking an ordinary spade~ful
for cach tub of run~of~nine coal arriving at the plant from
underground over a period of apprqximapely one hour, The
total weight of this sample was 138 1b,

The procedure adopted in screening samples T177 and
78 (sanple No, T177 was also subjected to crushing as shovwm, )
and in numbering the various size fractiong obtained is
indicated in Diagrans Nos, 1 and 2, The yields of various
grades will be found in Table 3.

L11 the size fractions, except those smaller than 1 min.,
were saturated with moisture and washed in zine chloride
solutions at the following specific gravitles:- 1,350, 1.400,
1,450, 1,500 and 1,600, :

The yields and analytical data (alr-dry state) of tho
fractions obtained appear in Table 1, while the eunulative
results (caleulated in most instances from the data of Table 1)
are glven in Table 2, Fron the combined results the ash
contents of the various size fractions and the original bulk
samples were calculated, the results appearing in Table 3.

Washability curves fqr'the various slze fractions
appear in Filgures 1 to 8, In each figure there are threo
CUrvVesS, ViZe S |

1. Cunulative yield against specifie gravity,
2. Cunulative yield against cumulative ash content,

3. 4041 8.G. a4 stribution (1.0, difference betwcen yleld g)E
against specific gravity,. Thoe/. o

——nu——un—n—m-‘mn—-—qn—u--uaun-l-u-am--————uv—u—n-——-um—nm—mnuﬂnﬂﬂummme:- tan’- o goup twmi e

The +0,1 S.G. distribution is a quantitative indieation
of what is usunlly referred to as the 'near gravity
material? ot the particular specific gravity,

The usunl correetion applied for material with a specific
gravity creater than 2,0 was neglected when c%lculwtln the
d¢strloatLom figures as a gepwratlon was not made at or
near tb:s {““Vlty. The effeet of not applylng the
correctlon is not likely to be appreciable,
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The washability data of the samples at tho four

arbltrarily chosen specific gravitiem 1,55, 1450 145 ond

1,40 have been summarised in Table 4.

Brief Rcemarks:

From Table 3 it is evident that there are only
comparatively small differcnces between the ash contents of
thé various size grades in the natural arisings, (the A and
D samples) with the exception of the -1 mm, material which
has a remarkably high ash content, The swelling number of this
tdust? fraction was found to be only between 2% and 3 so that
it has in any case 1little value from the coking point of viow,
The concentration of the better quality coal in the smaller
slzes of the natural arisings (disregarding the dust) which
is usually found with the Witbank coals does therefore not
take place in the case of this coal, No explanation for thisg
can be given at this stagg.

Judging by the 0.1 S,G. distribution at specific
gravity 1.55 (see washability curves and Table 4) reasonably
satisfactory results might be expected if washing is
effected at this gravity in a jig type of washer In the case
of coal represented by all the samples, except that
represented by sample Ay, for which results would probably
not be very satisfactory., At s.g. 1,50 it would
probably only be coal represented by sample A3 that could
reasonably satisfactorily ﬁ? washed in a Jig, For the rest,

(especially at lower gravities), a type of washer moré sultahlo
for coping with difficult washing propositions would be
required for efficlent washing, _

The swelling charaecteristics of the eoal are on the
whole good for this seam and fall within the range which has
proved by experience to be associatgd with coals suitable for

use in the carbonisation industries,

The a.sh/....n-....
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The ash contenf of the run~of-mine coal is rather
high (17.,6%) and fairly drastic crushing and washing would be
required to reduce it to a low value (say 10% or lower) which
is so desirable with coal intended for conversion into
. maetallurgiecal coke, The comparatively high volatile matter
content of the prepared coal (about 35% alr-dry state) and the
resultant low yield of coke on carboniéation, is an important
characteristic of this coal, setting a low ash requirement
for the material to be carbonised, It is apparent from the
data avallable that, provided a suitable washer is used, the
best ash. reduction will be achieved with material crushed %o

a comparatively small size (say below about 1 inch).

(Sgd,) C.C.LA GRANGE
SENIOR RESEARCH OFFICER .

and

J oJ » WOLMARANS
TECHNICAL ASSISTANT.

PRETORTA. |
6th September, 1950,
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COLLIERY:

Uy
7 1

Navigation,

DIAGRAM

'NO. 1.

SEAM 2

No.

ca, 1 ton sample crushed (by hand)
to -4" (square holes) and
divided into two,

L

Screen 1M

-~

p

V

cut to > 200 1b,
and screen

Cut to > 16 1b.
and screen 1 mm,

il

RN

-

5 {+l%" coal(round holes)] SLATPLE NC:  T177,.

P’

Sereen 1M

Sl e

Crush +1" in Sturtevant to -l"|

e

N

& ~

Remix and cut

T177B ( > 160 1b,)

T177C ( > 160 1b,)

h 4

Sereen

N

2

s
4

|

.

Cut to > 16 1b,
and screen 1 mm,

//

N

24

Crush +%" in sturtevant
to —~3", remix, cut to
216 1b, Screen 1 mm,

’ ~4"y +1%ﬁ1| =15, +3" | [ =7, +1 mn, -1 mm, -1", + 4" t%”, +1 rx. l ~1 mmﬁj
| A1 Ao Aj Ag B1 Bo B3

2y 31 1 -1 rm,




GCOLLIERY:

DIAGRAM MO, 2,

Navigation. SEAM ¢ No., 5 {—l%;" coal (round holes)}

T178 -~ representing natural arisings passing through
colliery screens with 13" round holes.

Ly

Cut to = 16 1b.
and screen 1 nmm,

SANPTE NOs

T178

=
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TABLE 1,

YIELDS AND ANALITICAL DATA OF SPECIFIC GRAVITY FRACTIONS,

| Sample Sele Yield C.Ve |Moist.| Ash Vol.Mau. Wl&.Carb

I No. . Fraction, %o 1b/1b, be Ge % ! %
T17747 [Fl. 1.35 23.7 - 242 8.0 38.6 512
Fr,1,35-1, el o R 1.9 | 332 5247
Frol,40-1, 17.4 - 2e2 1543 29.9 52.6
FI‘ 1145 "'1.}\./ 13.4 11.6 2.1 200‘7 27-5 “:E‘L)U'?
ﬁr.l.;Ow .50 G.5 | 10,7 2,0 |26.2 25.6 2642

Sl‘:. 1060 901 = G2 44‘!7 iy =
Tl??A Flo 1035 ‘4‘0.1 L) 2.3 7-4' 38.5 5:108
2 | Fro1, 351,40 2003 . 5.5 |1l.4 32,9 53,5
Frele40=1,45 13,0 - 2:4 1151 29,8 53.0
Freledb=1.50 6e3 | 11,8 2,0 |[18,6 27.5 5049
Frele50-1,60 7.6 | 10,7 1.9 | 26,0 25,4 46,7

Sk, 1.60 12,7 = - 48,1 - -
T1774; |Fl. 1435 556 - 2¢4 | 53 374 5449
J.'U. nl 35"‘._. ot 14'3 Lt 2;3 11n3 30511* 5600
i‘I‘ 1. 10"1.’*}'5‘ 7.0 had 2.1 14‘.4‘ 2915 54‘0
F]‘.l.ﬂ-g-l 50 4’.6 11'8 2.1 18;8 26;4‘ 5207
Froel.50~1,60 4.6 | 10,5 2,0 |25.8 2444 47,8

Sk, 1.60 13.9 - - 64,6 - -
T177Bq |Fl. 1,35 35.6 & a2l T 38.3 519
Frol,40-1,45 11.1 - 2,0 |15, 29,97 52,6
Freled5=1,50 7.6 | 11,7 2,0 |19, 27.5 50.7
Fr.1,50-31,60 8o 10.6 1.9 |27.1 25,0 4640

Sk, 1.60 13, - = 50, 4 - -
T3—77B9 Fl- 1-35 4‘7-6 = 2.3 602 37-5 54‘00
T | Frels35-1,40 15,0 3 2.2 110.9 32,8 54,1
Frele40mleds 9.7 - 2,0 |15.5 29,9 el TS
Frele45=1,50 7.0 | 11,9 2,0 118.7 27.4 51.9
Frele50-1,60 6.2 | 10,7 2.0 |25.6 24,5 49,9

Sk, 1,60 14,5 = ot 55, 2 e 4
T177C, |Fle 1,35 38.9 - 2:2. 4 6,1 38, 5340

Frele35=1.40 19,5 = 2,0 |[11.,3 32,9 53,

Frol,40=1,45 1203 ) 2.0 14,3 303 53¢
Frole45=1,50 7.2 | 11,7 1.9 [12.6 2748 50,7
Fryle50-1,60 7.2 [ 10,6 | 1.8 |26.2 25.7 4643

Ske 160 1449 v - 52,7 - -
Frele35=-1,40 16,3 - 2.1 | 113 33.7 5249
Fr,1,40-1,45 i - 2.1 14.3 30,0 5366
Frele45=1.50 5.9 | 11, 2,2 {18, 2648 52,2
Fr.1,50~1,60 7«3} 1046 2,1 | 26,2 2442 2945

SK. 1.60 13.2 - - 50'4. © e -
TI?SDZ WPl 1.35 50,0 o= 2.6 i 4.;8 37.3 55'.3
Frele35=1,-10 11,1 - 2.2 12. 32,1 52,0
FreledOm-l,45 840 - 2.3 g 25 28,9 52,9
Fr. 1 /45m1s 50 6.9 | 11,9 2.3 |1 25,9 3.6
F? 1 50"'1 60 8-0 10’6 2.1 25. 23.5 4‘9‘1

Sk, 1,60 16,0 - o 53,7 = =

TABLE 2/..'0.0..
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TABLE 2,

CUMULATIVE YIELDS AND ANALYTICAL DATA OF SPECIFIC GRAVITY
SPARATIONS o

Sample Tlioat |Cal.Val, MoistL Ash | Vol.Mat. | Fix,Carb. | Sw,
Noe | 8¢ G, |[Yield | 1b/1b. % %o %a G No.
o
TL7784 | 1635 [23.7 - 2,2 | 8,0 38.6 53,2 . [ 4 |
= 11,40 15046 v 2,2 |10,1 35.7 52,0 dedley
1,45 |68.0 1342 2,2 |11.,4 | 34.2 5242 4.
1,50 8144 1252 2.2 [12.9 E 51,8 3—‘{—-& ,
1,60 90,9 12,7 2,2 | 1443 32,3 51,2 3%
Unwashed | 100 - - |17.1 - -~ -
T177A> | 1435 | 40,1 - 2.3 | 7.4} 389 51,8 A
2 17220 605 : 2.3 | 87| 36.6 52.4 | 4=43
1445 | 7344 B399 2.2 | 99 354 H2e5 4
1,50 179.7 13,4 2,2 [10.6 34,8 5244 s 5
1.60 |87.3 13.1 N ) 34,0 51.9 G s
Unwashed | 100 ~ - [16.6 - - =
T17743 | .35 |55.6 - 2,4 | 5.3 | 37.4 54,9 354
1.40 [69.9 - 2ed | 646 36.0 55.0 B
1e45 7649 13:7 244 g,3 35.4 54;% =
1,50 (81,5 13.5 2.3 | 8.0 | 349 54 bimb
1,60 [8641 13.4 2,3 | 8.9 3443 54,5 a5
Unwashed| 100 - - 16,7 - = =
TI778y | 1.35 |35.6 - 2,1 | 7.7 | 38.3 519 | 34
tol1izo [58.8 = | 21 ol 3z | 23 | &
1,45 [69.9 13, 2.1 110:4 arde 52.3 o)
1,50 | 775 13.3 2.0 [11.3 34e5 52,2 N
1e60 |86,2 13, 2,0 [12,9 33.5 5146 3%
Unwashed| 100 - - (18,1 - - -
TL77Bo, | 1a35 147.6 - 2¢3 | 642 37.5 5440 4
“ 11,30 62,6 & 2.3 | 7.3 | 3644 54,0 5
1a45 72,3 13.8 2,2 | 8,4 35;g 53 9. 2
150 17943 1346 2¢2 | 943 34, 537 5
1.60 89,5 1344 2.2 [10,5 | 34,0 533 4
Unwashed| 100 - - 17,0 - - -
T177C1 11,35 }38.9 - 252 [oy 38.7 5340 3
Loyl = 2.1 | 7.8 | 36, 53.3 | 3%
1e4y  |70.7 13s 2,1 | 9.0 | 35,6 5343 253
1,50 |77.9 1363 2.1 ] 9.9 34.9 531 3z
1,60 |[85,1 134 2,1 |11.3 34.1 52,5 4
Unwashed| 100 - - 117.5 - ~ =
T178Dy | 1.35 143.6 - 2.4 | 6.7 | 384 2.5 | 44k
1,40  155,9 - 243 | 8.0 %7;1 52;6 & =
L.45 [73.6 | 13:6 | 2.3| 9.1 | 35:8 52.8 | 4
bR | H3 | 2llg| W | B |H
.e Ooe & . ® ) a "f‘ - j\
Unwashed| 100 - -3 16.4‘ : = .«J 3 ¥
1178D 1,35 [5C.0 - 2.6 | 4.8 . 5543 4
1.45 169.1 1348 2,5 | 7.1 | 35.5 54,7 ]
%;28 g@;o -%%;6 %‘5 8.1 34,2 54,8 4%
N e G 13, o - g 4.0
Uhwashed| 100 m3 - lg.g' 33M > = i~4?

TABLE‘L“_‘?}"{_QIQODR!
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TABLE _ 3,

ASH CONTENTS OF SIZE FRACTIONS AND ORIGINAL COAL CALGULATED
I THE AVAILABLE DATA.

g Sample Mo,

=R
{50
107
o
R
.

Sample No, | Ash %, |Sample No, | iLsh e .

TI77 Ay |57.6 17,1 7'
RS

‘_!;2 35.3 1 c6
: A 17.1
Ay 5.1] 16,7 | :
' %
Ly | 2.0 22,4 )
By |77.5]18.1 )' ’
B, 1645 | 17.0 } B 18,1 177 1746
By | 640 20.5%)
0p |77.6 |17.5 . ny
c,  [22.4 |18.5 :

T178 Dy |43.5 [16.4 |
Dy  |42,5 |16.8 D 17.5 178 1745
o8 9"§{ .

3 14,0 23,0

- :
Actually determined,

. ' TABLE 4/.;!!".



T et Gt S S A e N AE ul et S g B D el S U Gem S s S St

*SenTeBA POjRWILSE ()

*Seuju, POgETROLBY

. o = - e . - ik . ° - - AR, ” NnT.HQ 6+
2% | 9°45 7 *0T W.R S°TT| 508 €2t m_hmm Am%mﬁﬁquﬁmw
%% | §%09 | - - T°g | ¥oui| - - 0% | g°4s - - 8% | 6*18 | _(Ca+Tq)
2'9 | I°19 |+ TE T | 169 &b €2 1°8 0°94| &yreo LT *e0 | 0% | 9°0g °q
0'g 665 | ov I% | 9%€4| &~% le 6'6 | G%64| VUm0 02 '®d | G'0T| 2°€® Lla gl
%4 7*84 |E-%e £y 0% | 4%04]| % e 6*6 6L | 1SEte0 8T *=0 | L*OT| Afeg Iy stz
16 §%S | - = cglot| £%04| = - 11| 8%44 - - 6°TT | 428 Namm+ﬂmv
A el 5 9¢ t*g | €24 & £e 6 €°64| &rceo 6T *eo | T*0T| v°€g g
v | 8°8s ¥ Ly 7OT| 6°69| V| Le €T | StboprgET=0| 0z ed | TT{ S%B |l ALIE
v | 9°19 | =~ - 9% | g*€L| - - €01 | %64l = - 0'TT | 2498 | (57T*2%)
9% | €°46 | = o 3Tot| T0d| - - 0°2T | g*og| -~ - 8°2T | ¥°98 | _(Sv+Iv)
¥*6 | 1°65 | - - 9°0T| v*0L| = = g"tt | gog| - - 9*zT | £°9g MMmq+mq+ﬁqu
9°9 | 6%69 | 62 | E°% | v*94| a~fr 9T '8 | S°T8| ¥ "®o| €1 *®o| Gig | Stwg ty
g | ¥09 | ¥ a4 6%6 | vt m&»% 4e 9°0T *6L|F=vted | AT *ed | $TIT| 2°vg | oy
T°0T | 9°0% | ¥ £ vIIT| 0°89 | v=%C Ty 6°2T | +°I8| %€ *vo| Gz *eo | 4°€T| 4°/g Ty 241

1 o eyl s = T o . . . ) > F

nmq wﬂmﬂw s ,wmw wam an @Hmﬂw .mm.wamwnwmwm nmq cﬁwﬁm hmv.mm .wmwanwm ama pToTI @ﬁmmmm.
oreT (7441 05°T *GS°T *H *§

. "SELLTAVED DTAIDHAS NESOHD XTINVULISHV LV STIANVS 40 (WALLVIONAD) VIVE ALTTTavESTH

- v
) r~ ¥



B 5T TE kg

(k) ar3ia 3IAILYAN

WNO

i

7

DISTRI

i

i

:EQ B S:G;

i

o
20
30

50

—

9&




L35

3

2o

3%

i
3

i

Fd
i
i

14

«EPA YII.“.! ...L\'hllrls.el -
. ¥ Ses fit!
q 13 o0 S
=) st
. 4 lgpl
0 a1
v I T , ~ «v.s.wt ;
1 - | e ] —
s

T

i

¢
g
|

I |SIG

T
53

Oll |SiK
\ tr.]
SElE:. 2 ek

1FIGI3

T

TNE
TN

816,

&
i

|
1k
i

LASH

40
(d(S

Fea
¥

b

2

i
TEa e
\N
1
L
o Aia-u
4 ¢

]

]

41 B

TCUMULATIVE

',.,‘
1
i

3

1
t
1
i
f
1
L i
¢

;
TR
|

|
A g L
@-1S6. Dt
Bk

|
i
L
P

i
13
{
3
3
i
¢

ERET SR S it A
R d‘l. el o e a.uv,l}.l.(« e
i : . ! :

) i

Sttty mey oy conmn.

£ T

i _ I | ‘/
- L.\L L TR
L) L_f N

4 is TR Sin o =
3

(“!LI.. e e S
i '

! dade 1

)

o

B0) a1miA_ FAILYIOWND

tof -
20}
o

v
CARREIT

m>:.453

nno

i st < e i s 854



5 e vk 0 Y 35 g_...,. TEETI T s 1 feme O e i

o a1l

18

§

i i
i

1
i
i
:

14,

NN

H

1

LATIVE
'IO

éftGM
8
G

155

160
o1 $G. D '

4 g R S Ry e e N e B Tl e D AR AR T

r

I
i
i
i
4
¥
%
|

O O O L Q=10
I { ') D

~

QO T0 Q0
gy WO o on

(o) AT13IA  IAILYIOAND o A %) G131A.3ALL Y1aWNn 2

80
O
G

30

40

9
i
=




FIG.7

i

il

| i

2! (WIEN SN Aol s i v o)«
e ‘E.M T 4

LI et IR R I o e

o

G UML.

Ti78 D

fer
b |
¥

1
i
¢

o g0 oo o

) QA IALNYINAND

S

-






