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SEGREGATION AND BREAKAGE OF PEA-DUFF COAL DURING
HANDLING (SUMMARY ).
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INTR (DUCTION 5

- The degree of size segregatlon and degradation occuring
during the handling of pea coal from the time of its production
at the colliery until unloa@ed at a Power Station was examined in
F.R.I. Report No. 13 of 1953. A similar test was later carried
out on pea-duff coal and the results are summarised in the present

reporte.

TESTING PROCEDURE 2

| Pea-duff coal containing some 21 % ~4" material was

produced at Wolvekrans Colliery on the 8th July 1953 gnd was
loaded into the bin described in Report No. 13 of 1953

The bin was empty at the commencement of the test and
was filled with about 500 tons of the test coal, Twelve DZ
type trucks were then loaded from the bin, six each from the
Northern and Southern outlets,

The twelve trucks were transported to Pretoria Power
Station where they were unloaded and the contents were used for
combustion tests.

Points at which samples were taken of the test con-
signment are indicated diagrammatically in Fige. 1. The sampling

procedure adopted at each point is described belowe.
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Sampling Point A (Feed to the bin at the
Colliery).

Increments, each weighing approximately 30 1b., were
taken from the end of the feed conveyor at intervals of 5 minutes
during the period required to fill the bin., Three increments
representing "Quarter Hourly" samples were combined and each
of these samples was screened separately. The various size
ffactions constituting each sample were recombined and the ash
content of each sample was determined.,

The ash content of each sample together with the pro=-
portion of —~t" material is reported in Table 1, The average screen

analysis of the coal entering the bin is reported in Table 2.

Sampling Point B. (Immediately below the discharge
doors of the bin),

N lUsing special sampling devices, twenty increments
were taken during the loading of each truck, increments being
taken at regular tonnage intervals. Each increment weighed
approximately 100 1b., and was screened separately,

e | The average screen analysis of the coal entering each
truck is shown in Table 3.

Sampling Point C. (Truck top samples taken at

the Colliery).

Using the standard procedure, forty increments of 2 lb,
each were taken from the top of the coal in .each of the 6 trucks
loaded from the Southern outlet of the bin. Increments from each
truck were combined and the resultant samples were screened with

the results presented in Table .

Sampling Point D, (Truck top sampies taken
at the Power Station).
_ On arrival at Pretorla Power Station, Truck Top samples

were again obtained from the 6 trucks previously sampled at the

Colliery/......,..,
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Colliery. The screen analyses of these samples are reported in

Table 5.

Sampling Point E. (Contents of trucks on
arrival at the Power Station).

o The six trucks filled from the Southern outlet were
carefully unloaded by hand in 4% horizontal layers., During this
operation, four increments were taken in each of twenty vertical
planes parallelrtq the short sides of the truck and at three
levels in the truck. The 12 increments obtained in each vertical

plane were combined yielding 20 samples per truck, and each

sample was separately screened.
The average screen analysis of the 20 samples representing
each truck is reported in Table 6.

_ In the case of sampling Points B,Cy, D and E all size
fractions obtained from the samples of a particular truck were
recombined to form a single sample representing the contents of
that truck and the resultant samples were used for ash analysis

with the results reported in Table 7.

DISCUSSION ¢

(a) Breakage during handling.

Table 2 shows that the 500 ton consignment of coal
entering the bin at the colliery contained an average of 20,8 %
of ~t" material, while the same coal contained 23,4 % of ~z"
material as it entered the trucks (Table 3)., This increase of
2,2 % in ~£" material is ascribed to breakage of the coal while
£illing the bin.

_ Similarly Table 3 shows that the coal entering the 6
trucks loaded from the Southern outlet averaged 23 % of 4"

material, while the same coal contained 27.4+ % of this size fraction

When/--noo»ogcn.o:-.-.-.o-
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vhen unloaded at the Power Station (Table 6)., The indications
are, therefore, that a further 4.4 % of =" coal was produced
during loading and transportation. While the latter increase in
&qf?wcpgtent is surprisingly high, the value of the overall
increase in fines during handling (i.e. about 6,6 %) agrees very

well with that previously found for pea coal,

(b) Segregation.

Variation in the proportion of ~z" material in the
coal entering and leaving the colliery bin is shown diagrammatically
in Fige 2. It will be observed that the ~£" fraction in the
coal entering the bin tended to increase while the bin was heing
filled. On discharging the bin, however, the highest proportion
of —;" material was obtained in the first few trucks loaded and
it then steadily decreased thereafter., At first sight this may
be surprising since one would expect the coal which entered the
bin first to be discharged first. The phenomena noted are
probably due to segregation of sizes during loading into the bin.
In the previous test on pea coal, the coal discharged
frgm.the Southern outlet of the bin contained a significantly
greater proportion of duff than the coal from the Northern outlet.
This was ascribed to size segregation on the conveyor belt system,
In thg present test, however, there is negligible difference
between the size distribution of £he coal discharged from the two

outlets (see Table 3 and Fig. 2).

(¢) Sampling of a consignment of
Pea-duff.

The ash and dquff contents of the 6 trucks as sampled

at various stages during handling and transportation are shown

in Table 7Q
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N From the point of view of size distribution, the
truck top samples can only be compared with the samples taken
during unloading (i.e. the coal actually in the truck)., It will be
noted that the average duff content as determined from the truck
top_samp}es agrees reasonably well with that obtained from the
more thorough sampling procedure adopted during unloading. The
latter method, however, indicates a substantially lower ash
content for the six trucks than is obtained from the truck top
samples. The average ash content of the profile samples (E)
agrees w@th that obtained for the samples taken during loading

of the trucks (B) and with the average ash content of the coal
entering the bin (Table 1). It is therefore concluded that these
sampling methods are more reliable than the truck top method .

Tt will be noted in Table 7 (sampling point E) that the
ash and duff content of the coal is liable to vary appreciably
from truck to truck. If reliable data relating to a consignment
of coal are to be obtained it will therefore be desirable to sample

a large number of trucks.

CONCLUSIONS s
(a) Storing, loading and transportation of pea-duff coal is

liable to give rise to some 6 or 7 % additional duff,

(b) Truck top samples appear to be unreliable and are liable

to yield too high a value of the ash content.

(Sgd.) Je Me ved. MERWE
SENICR TECHNICAL OFFICER.

PRETORTA.
19th January, 1954
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TABIE 1.
ASH AND DUFF CONTENTS OF QUARTER HOURLY
SAMPLES TAKEN AT SAMPLING POINT 4.

Sampling Point A. o _Lu
No., of Quarter Hourly Samples % Ash. % %
1. 11.3 20,8
2, i 16 .6
a- 11.7 194€
. 12.1 19.1
S 11.2 20,0
6. 12.1 20.3
7. 1201 23.6
8. 12,2 234
e 12.3 20.7
10. 12,0 19.8
11. 11,7 20.0
12, 2 22k
13, 11.8 24.3
Average 11.8 % 20.8 %

TABLE, 2,
SAMPLING POINT A.

AVERAGE SCREEN ANATYSIS OF COAT, ENTERING THE
BIN AT THE COLLIERY.

Streen
Size, square Yield %
.|.1H .)+
2V g 2%
.._.E.n + L 27 k.
:gﬂ*~§" 26.6
wd ity —.'8‘"- 6.9
- & Hen 6.1
"']’5.6 L 7'8
Total ~¢" 20.8

TABIE 3/..0-.0:.-0..:.



8L
TABIE 3.

SAMPLING POINT B.

SAMPLES TAKEN AT MINE BUNKER~OUTLET WITH
THE SPECIAL, SAMPLER.

Southern Bunker Outlet.

. verage
Truck No. 1. 3e 5 7e 9. 11. 6mtrgﬁcks
Screen Size.

+#11 28 L s L 227 2,1 | 246 | 3el 2.k
~1" 4 & 13.9 |13.9 |[17.2 18.5 | 20.2 24,0 18.0
20 4 Ln M7 | 23.7 | 265 26.3 | 29.0 | 29.8 26,7
~5" " 36.+ |33.8 | 28,8 28,9 | 27.8 | 23.8 29.9

"+ ¥g" 9.% | 9.1 | 8.0 8.0] 6.3 | 6.0 7.8
v er |75 | 8.2 | 7.3 | 7| 6.0 5.3 | 7.0

1
~gn 6.3 | 9.5 | 8.5 8.8 8.1 8.0 8.2
TOTAL —3" 23,2 | 26.8 |23.8 4.2 | 20.4 | 19.3 23.0
Northern Bunker Outlet. Average
L s ) - over
Truck Noa 2 L 6 8 10 12 6 trucks

Screen Size.

+ 1 W Tl 247 2,6 2R 3.8 2.7

i L 14,7 |15.0 | 1943 2043 | 20.7 | 245 | 19,1
T oh,3 | 25.0 |27.% | 27.3 | 27.7 | 29.0 | 26.8
i 4 G 31.9 |29.8 |26.% 26,0 | 27.2 | 24.3 27 .6
!+ Y 9.1 | 8.7 ] 7.1 74| 7.0 5.8 75
&+ Jgn | 8.0 | 8 | 7.5 | 7.0 6. 5.5 | 7.1
“en 9.7 |11.0 | 9.6 9+ | 86| 741 942

TOTAL —2" 2%.8 | 28,1 |2k.2 23,8 | 21,7 | 18.% 238

TABIE 3 (CONTDo)/ o se
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TABLE 3 (CONTD.)
Average over 12 trucks (i.e. whole consignment)

Screen Size.
I w10 246
1" s 2 18.5
;%" + A 26,7
v 4 g 28.8
AL 7+7
3 e K 7.0
g 8.7
TOTAL -t 23 o4

SAMPLING POINT C,

“RUCK TOP SAMPLES TAKEN AT COLLIERY,

- : Average
Truck No. 1g 3. 5 7 9. s 6°¥§£cks
Screen Size.

+ 1 (o)he) 1.5 Dl 1.8 2,3 2.5 1.8
1"+ 2n 9,8 12,7 | 15.3 | 13.8 | 1845 | 20.9 1542

n 23.8 | 22,9 | 25.5 | 2.2 | 29.% | 26,2 | 25.3
A"+ 3n 137,0 32.7 32.5 30;5 28,9 | 28,4 31.7
4"+ 118 | 9.5 | 85| 8.7 | 7.0 8.1 8.9
Ao+ Yenlga | 87| 7.6 9.0 62| 6.7 2.7

Y | 8.7 | 1200 8508 TR0 4 a7l 7ee 9t

TOTAL ~" 28,6 30.2 | 2%.6 | 29,7 | 20.9 | 22,0 26,0

TABLE 5/'oooooc-ost



SAMPLING POINT D,

TRUCK TOP_SAMPLES TAKEN AT POWER STATION.

il - | : Average
Truck No. 1 3 5 7 9 e 60‘@301:5
Screen Size.

+ 1" 1.3 1.,8:1 2.5 { 1.6 | 2.0 [ 37 242
TR " 13,1 .6 | 17.0 | 13.7 | 16.9 | 2343 16
-3+ 3 2551 24.3 26,4+ | 22,9 | 26.6 | 28,0 2542
3"+ 3" | 3648 | 32,7 | 32.% | 31.0 | 29.7 | 27.2 31.6
" o+ B 1103 | 85 | 7.5 | 9.2 7.7 | 7l 8ot
o+ Yo 80| 7.9 63| 97| 6.8 5.6 7

-Aﬁe' 7 | 1042 7.9 | 119 | 10.3 el 8.8
TOTAL 2" 25.7 26.6 21.7 | 30.8 | 24,8 | 17.8 2h,6

TABIE 6.
SAMPLING POINT E.
PROFILE SAMPLES TAKEN FROM TRUCKS AT POWER STATION.
. Average
Truck No, i 3 5 7 9 1l 6oz§€cks
Screen Size.

+ 1 0.9 1.k 1.b 2.2 2 3.6 2.0
L L 9,9 | 11.8 | 15,1 { 17.0 | 19.0 | 20.9 1546
A0 4 3t 19,6 | 19.6 | 249 | 23.3 | 26.1 | 27,0 23 oM
AR L 37.2 | 34.5 31.3 28,7 | 28.7 | 28.0 31.6
. 15.0 10.3 82 1 8.8 | 745 647 9al
4 o+ Yien| 0.8 | 9.8 | B3| 8.6 | 6.8 61| 8.2

;916" 9.6 [12.6 | 10.8 | 114 | 9. | 7.7 10.1
TOTAL =" 32,4 | 32.7 27.3 28.8 23.7 20.5 27 o1t

TABIE 7/ ¢secconcns



TABLE 7.
PERCENTAGE ASH AND ' CONTENT OF THE SAME TRUCKS SAMPLED
AT DIFFERENT POINTS.
Sampling
P Oil’l‘t Y B D E e
Truck No. | % Ash |% 3" |% Ash |% ~2" |% Ash (% ~3" |% Ash |% <"
1 12.3 [23.2 |12.% [28.6 |12.3 .[25.7 [12.3 |32.4%
3 12,3 | 26.8 [12.5 [30.2 [11.9 |[26.,6 |12.0 |32.7
5 11.9 [23.8 [12.6 [24.6 [12,1 [21.7 |11.9 |27.3
7 11.5 | 2%.2 [11.9 [29.,7 |12.2 |30.8 |11.7 |28.8
9 11.1 |20 [11.9 [20.9 |[11.9 |24%.8 [11.5 |23.7
1% in.1 139,3 11,7, F2z2.0 11,7 i 17.8 | LG it 20,5
. Average 11.7 {23.0 (12.2 [26.0 |12.0 | 24.6 |[11.7 | 27.4




(N

ool
|

A4 31700

NOILV1S Y3mOd

SINIOd ONIIdINVS




cl Ol
I 6

8
L S

NI9d ONIY3LN3

137100 NY3HLNDS

137UNO NHYIHIMON

AT V0D IHL ONIAVZT ONY ONIY3INT VoD NI
.E_mm_»sz.w. 4O NOI1dOdOYd 3HL NI NOILYIYVA

Sl

92!

(01




