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REPORT OF A VISIT TO THE SCENE OF I. FIRE AT 1!ET/,L COLOURS (SLOUGH) LTD.

by

D., J. Rasbash and E. H. Co.l.eman

IntrodIiction

,At th~ request of Hr. Tucker, Bucks'FireBrigade Fire Prevention
Officer, Dr. D. J. Rasbash and :Vir.' E. H. Coleman visited the scene of
a fire which occurred at 2.30 avm, at Hessrs. kletaL Colours (Slough) Ltd.

, on 8th June 1955. "The, visit was made at 11 avrn, on the same day after
the fire was 'extinguished and before salvage work' had been started.

Messrs. Metal Colours (Slough) Ltd. occupied a single storey,
single bay, factory on the Slough Trading Estate. A plan of the site
is shown in Fig.,'l. The building was of light construction, with 4:t in.
brickwalls, light angle iron roof truSClcs, and asbestos cement roof.

The company carried on several activi tics LnoLuddng r.-

(1) hea t trea tmen t of smaLl, metal parts for other' firms ~"

(2) cadmium and copper plating,

(3) manufacture of lead nitrate for subsequent conversion to
chr-ome yellow and Brunswick green paint pigments. Sorre
lead nitra te was s old for manufacture of 16ad· az'ido and '
s typhnatc ,

The factory contained stocks of
and su Lphurdo acids, load carbonato,

,to barreis of finished lead nitrate.

so diurn cyanide, hydr-oo hiorio, nitrio
and sodium bimrbona te in addition

,.
, , '

, '

Hea t trea tmen t was carried cu t i.'1 three nitrate ba tl1s suppl, Ie d by
Messrs. Imperial Chemical Industries Ltd. I,ll were gas' heated and
fitted with roller chart - pen temperature recorders which also control~ed

the temperature of the bath, vrhf.oh was maintained bei:vr,een520oC and 530 C.
The , recorders were fitted with indicators set to the recpircd temperature,
and l'men the recording pen touohed them, relays and mercury i",vitcjhes
operated to reduce the eas supply. No over-riding out auts'i'l8rc 'fitted.

Deseript'ii:m of the occurrence

The' evening shift of 7th June loaded bath No.1 "lith snall,aJ.uminium
castings (alloy DTD272) with threaded steel inserts. The castings wer-e
,in steel baskets. The HOrkS was shut down at 10 p.m, and the bath was
left running so that the treatment woufd be finishecl by the mO!ilii'lg" ,. " .

1,n.osta te securi ty patrol visi ted the works a~ 2 avm, 8th Jurle, 1955
and'did not report anything wrong, At about 2.30 avm, trIO workmen in
the fac.tory next door noticed fumes, and, looking through the office
\:Iindm:ls' saw a red glow. While they were on their'way to, te Iephonc the
fire brigade the re was a violen t cxp.Los ion followed by tYIO, minor' "
explosions. 'The explosion nas heard at the Slough Fire Station 2 miles
distant.

The' explosion blew out the walls and removed the a~be~tos,ccment
roof. 'Dcbriswas' scattered over a lvide arca. 'The main .foree of the

, b:I,ast'yasin, the direction shown by the arrow on the p'lari. (Fig. 1).,
, Asbest?s 'roofin~'ahdglasswind011Sat Hessrs. ,Fars Ltd; 1rre~e .broken and

a por ta on of 'the metal end of the bath was found abaut '2 rrd.Le away.
The works next door to Messrs. Hetal Colours (Slourrh) Ltd. \7aS gu tted by
fire. '

,', .'.. ,
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Inside the works , No. 1 ni tra te ba th had disappeared Leavtng a
orateI' about 8 ft. x 6 ft. Bath No.2 had been torn apart. The outer.
oasing of -l- in. steel was bent inwards, and the inner pot of t in. mild
steel torn open. Bath No.3 was not damaged.

Fragments had punotured the oil' pipes on the transforraer (No. ,4 Fig.1).
The rear of the lorry was burnt a1"ray, and the heat had been su ffioien tly
intense to soften the rear road springs. The previous evening .the lorry
had been loaded with wooden barr-e l,s containins lead nitrate, and the
petrol tank: had been filled ready for starting in the morrrmg, "Sorre of
the barrels bad rolled out and were charr-ed, In spite of the .intensity
of the fire a t the rear of the lorry the pe trol tank was, not. affeoted and
oontaired its full amount of pe troL,

'About'8 ft. from bath No.1 there was a reinforced concrete platform
6 in. thiok, Supported on 12 in. square reinforoed ooncrete pillars 7 ft.

, high. The top of the platform 17llS enelosed wi th wire netting and was
used as a store for sodium cyanide. ,At the time it contadned about
2 tons in 1 owt rretaL drums , The s t ore also oontadncd rubber Cloves
and aprons and clean towels for tm work people. The explosion removed
the oorner pillar, and a pCIt'tion of the pl.a tfom about 8 ft; s quare had
oollapsed wi th the wire netting, and drums of oyanide were soattered
around,

The operation of sodiun nitrate heat treatment baths

'Molten sodium nitrate with 10 per oent sodium nitrite is used as a
heat'transfer medium for heat troatment of metals.

, Chemioal reaotion between the molten nitrate and aluminium 'i's very
slight· at 'about 500oC, so also is the reaotion be~roen the molten'ri.itrate

'and the 'iron of the bath. Exoessive hca tina results in the de compoei.t i.cn
of the nitrate.

The presence of magnesium i)'l alloys increases the possibili~"o:r.'

explosion, and alloys oontaining more than a small per-centage of' ",
magnesium, should not be heat treated in nitrate baths. Alloy DTD272 '
'c',oritains only 0.4, to 0.6 per oent rragnesium. . '

During, the operation, al.udgo oontaining finely divided 'metals and
oxides is deposited attm bottom of the bath. The principal constituent
is iron oxide and contact \'lith aluminium may rcsult in'the \7ell'known
"Thermit" reaction if over heating occurs.

,sludge "should ,be removed regularly by dredgine, and periodioally the
" ;bath s)1oUl~ be emptied and cleaned.

·In vacw of ,these hazards it is absolutely essential that over-heating
, should be avoided and therefore the temperature oontrol of the bath should
be completel.,Ycff,ective, this means that over-ridingoontrols should be
ins taIled.) F),lrthermope; the ba ths should be 'under close supervision by
properly instructed and oompetent persons at all timeSlmen they are being
s uppl:lcd wi, th heat ; ' "

Signs of ovcr--hea ting are bubblang , and in extreme oases a faint red
glow is observable. Over-heating is usually a slow proeess since tho
heating' dcvd.ces , electrio or eas, are SO adjus ted that the rate of

'heating is 'slow, even if the control fails to operate, and early silJls'of
over-heating are manifest in t:i.nn for precautionary measures to be
'0 pez-a tcd, t,'

' .. '.

Precaut,ions" to be obsczved for operating:these baths are given in
several official, publioations viz.
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(1) Factory Fcnn 848, "i,lemorandlffil on precautions in the use of
nitra te salt ba ths ."

(2) Factory Fonn 849. A cautionary placard settinG out the
principal safety precautions.

(3) National Board of Fire Underr.Titers Research Report No.2.
"Potential hazards in mol ten sal t ba ths for hea t treatment
of me tals".

(4) Fire Off ices I Corrmd t bee "Recomnenda tions for the installation
and Ll3. in tenance of ni tra te ba ths" ,

The baths seen at the factory carried brass plates containinG
operatinc instructions and precautions.

Discussions and observations

The '"larks chemist and bechrdcaLmanager-, Mr. Mar-t.Ln , stated that the
recorders and controllers were Lns pec ted monthly by the rmker-s and a
satisfactory certificate had been issued by them recently.

During the visit contact was made '"lith Mr. Rigby of Imperial Chemical
Industries Ltd, .vho is the service engineer for nitrate baths. He said
tha t he had been told tha t on occasions faults had developed in the recorder
whach may have prevented it from operating sa tisfactorily. It is pes sible
tha t such a fault had occurred durinG the ni"ht of 7th/8th June, and in the
absence of an over-ridinG cut out, over-heatinG becarile serious. The'
reaction between over-heated nitrate and slUdGe resulted in the explosion.
Had the bath not been left unattended over-heating should have been noticed
at a staGe early enough to have pennitted shu t t i.ng down,

lvIr. Rigby also said that his company Was concerned about baths beinG
left unattended and that he had been Lnf'ormdrig all the users in his area
tha t this practice was unsafe. Imperial Chemical Industries are also
pressing for the installation of over-riding cut outs.

Conclusions and comm:mts

It is considered that the explosion was due to the over-heating of
No. 1 nitrate bath. The hot frarrments scattered by the explosion
init ia ted the fires which were intensified by oil Leakting from the
fractured transformer.

The occurrence emphasizes the importance of avoidinG over-ehea t ing ,
and of compliance with the instructions and precautions required for
safety, as for instance in Factory Fonn 848, especially that concerninG
Leavi.ng baths unattended. Had the niGht patrol been more fully instructed
he should have noticed that the bath Vias over-heated at 2 e..m, when he
made his vis it.

There was als 0 a lack of regard for the hazard of s tor-mg , in one
compartment, a number of oompounds, anyone of which miCht be hazardous
by itself, but which in combination would create a major hazard. Thus
sodium cyanide was stored only a few feet from molten sodium nitrate and
only a Ii, ttle further away from an open top tank coritaining 30 per cent
hydrochloric acid, it was also close to a motor vehicle, loaded .nth lead
nitrate - a pm7erful oxidisinG agent - and this was close to the open
gas flames of bath No. 1. It is surprisinc in this qpnnection that
despite the fierce fire at the rear of the lorry, the petrol in the tank,
only 3 ft. a.my vms not affected.
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FIC. I. SKETCH PLAN OF WORKS OF MESSERS METAL COLOURS (SLOUCH) LTD.




