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FUEL RESFARCH INSTITUTE OF SOUTH AFRICA,

REPORT ON THE SHIPMENT OF COAL FROM THE

MERTHYR COLLIERY.

The Bnard, at its eighty~-fifth meeting asked the
Director to report upon the guestion whether the 1liability
of Merthyr coal to 8pontaneous comhustion is such as to con-~
stitute a ﬂnnger to 1ife or property, and to make pronosals
to the Board in regard tc the grading of Merthyr Loal

The relevant sub-sections of section 9 of the Fuel
Research Act are:-

Sub-section (4)s "The Institute may in its discretion refuse
To issue a grading certificate or nrohibit the issus of a
grading certificate by any person authorized by it to ilssue
grading certificates in respect of any coal submitted for
oradwng if the liability of such coal to spontaneous com-
bustion is deemed by it to constitute a danger to 1life or
DROCRATES i 0 Epiiabiogois wyones s/ #i5i 7 dhoses

Sub-section (5): "Against any such refusal or prohibition
or withdrawal by the Institute an appeal may be brought to
the Minister,!

Sub~section (6): "Upcn any such appeal the Minister, after
any such inguiry or investigation as he may deem fit to make,
may 1in his discretion cdirect the Institute to issue or restore
such grading certificate as the case may be, . The declision

of the Minister shall be final and conclusive,"

Sub-section (4) allows the Institute to interfere with
the Common Law rieht of collileries to .ship their coal It
is submitted that this rieht of interference can onWV be exer-
cised when the Institute has sufficient proof to allow it to
deem that the 1iability of any coal to spontsneous combustion
is ouch ag to constitute a danger to 1life or nronerty, The
onus of proof is on the Institute and mere suspicion is not
sufficient to discharge that onus.

The Institute has no evidence, and no allegation hasg
been received by it, that Merthyr coal, by itself, has in The
past heated unduly or caurght fire,

The followirg cases of undue heating of coal mixtures,
containing Merthyr coal as one of the constituents, have been
reported:

(a) On the 26th and 27th of June, 1942, 963 tons of Burnside
coal and 50 tons of Merthyr coal were stacked togsther
gt the Bluff,” On the 19th of August the stack caught
Tire, The TnstlTutc's representative at Durban did not
rake any allegation that the fire originated in one of
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(b) On the 18-20th of September, 1942, 1615 tons of Burnslde
coal and 136 tons of Merthyr coal were bunkered on the
S.,5, Ocean Valley, On the 1st Wovember a fire broke out
in this bunker, No allegation was made as to the parti-
cular coal responsible for the fire,

(¢c) On the 22nd of July, 1942, the S.S, Glenwood bunkered
878 tons of Burnside coal, 265 tons of Merthyr coal and-
46 tons of Durban Navigation coal at Durban, The Insti=
tute was informed that this bunker heated and 1t was
necessary vto discharge the bunker at New York,

(d) On the 23rd and 24th of June, 1942, the S,S, .
bunkered 650 tons of Northern Natal Wavigation coal
240 . tons of Durban Navigation coal, 21& tons of H1ohane
coal, 100 tons of Burnside coal and 35 tons of Merthyr
coal, . The bunker caught fire on the 9th of September,
The Coaling Master at Durban expressed the verbel cpinion
to the Institute's revresentative that the fire originated
where the Merthyr coal was put down,

(e) On the 16th of September, 1942, the S,S, Leana tock as
cargo 2511 tons of Durban Navigation coal, 1660 tons of
Hlobane coal, 679 tons of Burnside coal, 185 tons of
Vatal Navigation.cnal and 125 tons of Merthyr coal, The
Institute was informed that the cargo heated,

(f) On the 6th of October, 1942, the S.8. Saronicus took as
cargo 1890 tons of Durban Navigation coal, 1107 tons of
Hlobane coal, 677 tons of Burnside coal, éOS tons of
Northern Natal Navigation coal and 45 tons of Merthyr
coal, The Institute was informed that the cargo heated,

Mr, Gilbert, the Managing Director of the Dundee-
Coal Company, in a letter, dated 15%th June, 1943, to the
Tnstitute, states that frdm April 1940 to October 194%,
64126 tons of coal from the Merthyr adit were bunkered,

o It will be seen from the cases mentioned under 5(a)
to 5(f) that in each case the ship contained both Burnside
and Merthyr coal, WNo evidence is available that Burnside
coal, alone, has heated unduly.

Since the present war the number of cases of undue
heating or fires of shipment coal reported to the Institute,
has increased considerably, = Of the 21 ships reporting undue
heating durine the present war 18 ships had Burnside coal,
Of-these 20 at least 5 and not more than 7 also had Merthyr
coal, A number of other Natal coald was also present in
practically all of these ships.

The Institute's information regarding the undue

heating of South African coal on hoard ships before the
present war, are confined to nine cases, Three of these
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ships carried mixtures of Northern Natal Navigation, Hlobane
and Natal Navigation coals, Two ships had mixtures of
Northern Natal Navigation and Hlobane coals.,  One srip
carried Hlobane coal only, one carried Durban Navigation
coal only, one carried Enyati coal only and one carried a
mixture of Enyati co2l and Burnside coal, In all cases
foreign coal was present except in the case mentioned where
Hlobane coal only was carried,

The above information creates no more than a suspicion
that Merthyr coal may have been responsible for the undue
heating in a few of the cases where this occurred, The sus=-
picion that Burnside coal may have bsen responsibie 1is
equaliy strong,

Other factors being the same, a soft coal will be
more 1ilahle to spontaneous combustion than a hard coal.
Burnside and Merthyr coals are the two softest Naval coals,

Other factors being the same, a mature coal will be
less liahle to sponteneous combustion than a more immature
coal, Burnside and Merthyr coalsg are amongst the most
mature Natal coals,

According to a recent pamphlet, "The Storage of Coal
for Industrial Purposes", by R.A.A., Taylor of the Fuel Re~
search Station, Greenwich: "The evidence imputing an un-
favourable character to many other conditions that have heen
associated with spontaneous heating is inconclusive, Such
cohditicns are, for example, a high content of sulphur ox
pyrites in the stored co2l ..eeecevscces A high content
of sulphur or of pyrites has for a long time been thought to
promote spontaneous heating, It is now considered very
doubtful, however, whether this is so."

The percentages of sulphur in Burnside and Merthyr
coals are given in the Appendix,

Certain tests have been suggested overseas for detel-
mining the liability of fine coal to. spontaneous combustion.
The tests devised by Wheeler, Windmill, Parr and others have
been applied to Natal coals, According to these tests the
liability of all Natal coals to spontaneous combustion is -
negligible, Burnside coal appears to be the least liable,
Merthyr coal has not been tested, In view of the unreliam
bility of the practical interpretation of these tests it is
not considered necessary to test Merthyr coal,

In the attached Appendix Dr, Bushell gives physical
and analytical data of Burnside and Merthyr coals, These
data have not been completed at the time of writing this
report, In view of what has been stated above 1t is clear,
whatever these data may be, that it is very difficult to
draw any conclusion from them, If the data for these two
coals are the same it does not show that Merthyr coal is
safe, Tt may be that Merthyr and Burnside coals bhoth are
dangerous. - If the data for the two coals are different it
does not show that Merthyr coal 1s dangerous, since many more
fires have occurred in mixtures containing Burnside coal than
in mixtures containing Merthyr coal.



16. Merthyr coal, as well as gome other Natal coals,
may be dangerous, or may be rendered dangerous by the
comminution inflicted upon them at the Bluff. One or more
Natal coals are dangerous under present conditions, but
with the information at present availlable the identification
of such coal or coals would be a matter of guessing., Under
these circumstances I feel that the Institute has not disgw-
charged the onus of proving that Merthyr coal is dangerous
to 1life or property owing to its 1liability to spontaneous
combustion, I therefore recommend that a grading certifi-
cate bhe granted to Merthyr Colliery to enable it to ship
coal for bhunker and cargo purposes, !

¥F,J, TROMP,
1/7/1943. DIRECTOR,




(1) Samples.

APPENDTX,

REPORT N0, 7

OF 1943,

ANALYSES OF BURNSIDE

AND MERTHYR COALS.

(a) Burnside:-

Increments weighine 25 1bs,
one increment ~ over a period of three

The sample consisted
were token

hours

of 1000 1bs of + 1&" coal,
from tubs = each tub providing
The coal was mined

from the bottom seam only, the section worked being known as WNo,2

Cross,

to the workings of Merthyr Colliery.,
(b) Merthyr:-

end of the !

(2) Proximate Analysis,

This section i= +hp closest point in the Burnside workings

1b The sample consisted of 1000 1bs of Round coal
taken in 25A1Doroments partly from truck tops and nert]y from the

Pound coal loading chute,
mined over a period of 3 ~ 4 hours,

The sample represents the coal

Burnside Merthyr
Cal, Val, 1bs/1Db e 13,0
7 Moisture n,8 1.1
% Ash 1106 Nos
% Volatile Matter 24,1 17.8
% Pixed Carbon 63,3 65,0
Swe771ﬂg Nurhar 7 )
Ash Fusion Temperature °C| + 1400 + 1400

(3) Ultimate Anslysis,

The results are erypressed on a2 dry ash-~free basis,

(4) Sulphur

Burnside Merthyr 1
e .
% Carbon 8645 85.9
% Hydrogen o | 4,9
% Nitrogen 2,0 2.2
% Sulphur 2,2 3.6
% Oxygen 4,2 3.4
Distribution, '
Burnside Merthyr
‘ —
% Total Sulphur 1,95 2,96
¢ Organic Sulphur 0.79 0.56
% Mineral Sulphur 1.16 2,40

(5) Shatter

Test,

50 Lbs of coal (4" ~ 6" lumps) were dropped 5 times from

a height of 6 feet, and the hroken coal scrcened.

(a) Fractional/....,



(2) Fractional Screen Analysisc-~

Screen size Burnside Merthyr
ins.
+ 2 34,7 33.3
+ 14 - 2 12.4 7:1
+ 1 we 1’2” 12.4— 13.5
+ %T -1 16;7 1802
+ % - JQL 5-5 709
- & 9.3 10,1
(b) Cumulative Screen Analysis:-
Screen size Burnslde YMerthyr
ins,
ek
On 2 34,7 33.3
on 1 59.5 53,9
on #* 77.2 72,1
on % 86.0 82,2
on * 91.5 90,1
Total 100.8 100,2

Two further SOzlb sampleé_have been kept (a) dry and (b)
damp, After a month shatter tests will be carried out to deter-
mine the effect of weathering on the breakage of these two coals,

(6) Spontancous Combustion Tests,

(a2) Winmill's absorption of oxygen from air:

C.c.s. of Oxvgen absorbed | Burnslde YMerthyr
at N.T.P.per 100gms, coal
in 96 hours

at 30°C 36 B

at 60°C . - 106 328 |

(b) Stopes and Wheelers Ignition Temperature:-

-

Burnside Merthyr ’
) |

196°C | 190001

This apparatus is slightly mcdified and the values are
relative only. Other values obtained on Sounth African coals
are Vryheid Coronation, 204°C; Watal Cambrian 181°C: Northficld
186°C s Durban Navigation 121°C ¢ Coronation (Kromdraai) 175°C:
Witbank South 183°C,



CASE
NO.

NAME OF
SHIP

DATE OF
LOADING

DATE OF

FIRE

BIERS,
I8 T}f‘o

LAST

OR. STACK -

y 1 Aloe 14/1/31 13/4/31  Cargo TTrknown
2  Dalfram 5/12/34 2G/12/34 Bunkers  Unknown
3  Unden 19/2/35  9/4/35 Bunkers 230
4  Erica 16/4/35  12/7/35  Bunkers Yone
5  Calumet 6/1/36 24/2/36  Bunkers 354 at
s p s il -
4  Dromore Castle %%;5;%2 13/7/36  Bunkers “iiwf;ig LY
‘7 Cheldale 21/2/36  13/4/36  Burkers 331
'8 Evagoras (?[%K%g 15/5/3¢  Bunkers 38
9 uciston L/ 3/ 3% 26/4/39 ke o
Lvcis (13/47/39 26/4/39  Bunkers
. Marvik 24/6/42 Q/0/42 Bunkers Unknown
W1 At Bluff om/6/42  19/8/42  Stack Mo
12 Glenwcod 22/7/42 Unknown Bunkers TTnknown
13  Leana 16/8/42  Unknown  Cargo Urknown
14 Saronicus &/10/42 Unknesn  Cargo Unknown

Pilar de

d Tarrinagar 22/10/42 Unknowm Bunkers Unknown
16 Ocear Valley on/a/42  1/11/42  Bunkers lone
il Tynd areus 20/11/42 TUrnknown  Cargo None
18 Aljce Moller 04/10/42 10/1/43  Cargo None
4 o " TG 3 1 s A Eh o T
19 Efihalla Mari 13/12/42 ¢/5443 CaLgo Tﬁspeﬂ
20  Fort Xoote nay 14/12/42 12/2/43  Bunkers  Unlknown
21 Elizabethville /12442 « 1L/2/43 Bunlers
° e ) A v o ez

2 Strategist 3/1/43 15/3 /43 Bunlkers
23 Fort Fine 30/3/43 1/4/43 Bunkers

99_//1/*:*3 _ o
24 Nirvana %1/4/43 20/4/43 Bunlrers Unknovn
25  Nurtureton &/3/43 3/5/43 Cergo }Qne
26  Taveetos 27/2/42  Unknown  Cargo Tone
U7 Empire Addison 20/5/42 Unknown  Bunkers Tnknown
#8  Kanbe 4/1/43 Unknown  Bunkers Unknown
26 City of Keelung P1/12/42 TUnknown Bunkers TInknown
30 Eraminandos 22/3/43  Unknown  Cargo Tone

¢, Embiricos

Unknown

Bunkers

23/3/43
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Frues 0N SHIPS
ETGRTS OF SOUTH AFRICAN COALS PRESENT Tons. -
TRPAY mromanp BORN- MER- good T Ay CAM-  VRYHEID Tgpe,RFUARKS
AV, - SIDE THYR 0 Ty AV? C\TEDTH BRIAN  CORON. > 0%
FIEID)
. g 5836 . 19710 = S - -
- a5 . . - &7 1034 - -
= 447 = s & 510 26T -
2152 . - = = = - -
= 697 . - - 225 - - -
€53 - " 5
652 . - < g -
- 303 - = = 667 . = -
- - - 484 = p = 02
" ” " = - 435 370 - - Coaling 1l >terh(cqzon-—
575 - . ‘ - 76 E - - gidsms seal lpaded,
cause,
240 218 100 35 - 650 = 2 -
- - o3y  * 50 - = - - - Total 1013 tons
26 g78 265 - - - -
2511 1660 679 125 - - 185 - -
1800 1107 677 45 05 - -
663
575 245 s 182 222 177 = 143 140
= 2. 1615 | 136 B s :
o 1727 575 - 1231 02 45 .
3423 1775 32 12§ = 1003 745 ~ -
2618 1037 1013 - = 715 024 . 3
563 225 375 - - 91 27 . TG 397
146 730 974 - 45 461 174 172
147 - — " 328 - ul 693 %51
i 3 8o - 93 - 223 121
835 i . _ . ’ - 18 69
VAR - -~ - L2 = = o =7,
3645 1914 - - = 1691 1277 a g
2881 1253 1476 a2as - 754 412 - -
elele 24 632 A4S 56 - = 45 141
7970 69 25 = 152 468 41 5 .
264 326 P54 = 202 = 41 15
2706 p1a 1204 . = 651 492 - -
L, 137 470 " 138 Q0 - 756 290
- 27 e 5o — s —_ 63
3so
317 17 178 96 4< sl /O
¢  a13 o
134 1274 — lAa4 —
34 26¢ q S teL — ,
$711 14 443 ? 3¢ 465 31 189 o
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