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SALT BATH MOLTEN - SAFETY PRECAUTIONS IN OPERATION OF

Scope and Aim

This. Manufacturing Standard relates to molten salt bath operations
and contains technical requirements for the equipment to be used,
its installation and the operating procedures to be adopted. Its
primary aim is to prevent accidents, injuries to health and
environmental pollution. .

This Standard is based on:

In FoB: "pPrecautions in the use of Molten Salt Baths for the Heat
Treatment of Metals" - H.M. Factory Inspectorate Form 850
ex HMSO

In FoG: "Guideline for the operation of Cyanide Heat Treat Dept.
and similar activities® as issued January 1963 and  the
publication of the Ministry of Labour and Social Affairs,

" dated August 17, 1965 (legal requirements).

Hazards at Molten Salt Bath Operations

2
The prineipal hazards to be considered are :-
a) Explosions due .to physical reactions
b) Explosions due to chemical reactions
@) Fires due to contact of molten salt with combustible materials
d) Burns resulting from contact with molten salt
e) Gassing from nitrous fumes
f) Poisoning from ingestion of toxic materials or inhalation of
toxic fumes and gases. '
3 Technical Safety Requirements
3.1 Workshops
3.1.1 Workshops in which heat-treatment with molten salts is conducted,
and particularly those containing cyanide, must have a minimum floor
area of 20m 2 , and a minimum height of 3 m. The actual floor area
should be related to the number of furnaces or baths and the
quantity of work. Basements and similar rooms must not be used.
‘ . .
Workshops should, by preference, be located in non-combustible
buildings. If that is not possible, the baths must be surrounded
by a non-combustible wall or a tiled pit(s) of sufficilent volume to
contain the total contents of the baths. Such cateh pits must be
kept clean and dry at.all times.
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3.1.2

.

3.1.3

3.1."

3.1.5

3.1.6

As a protection against spitting during heating up or cooling
down, the bath should be fitted with a cover. Covers for baths
should be of sheet steel - so designed that they camnot fall into

the bath.

Water must not be allowed to contact molten salts. To ensure
that this cannot happen the molten salt baths shall be located at
a suitable distance from any source of water. ¥hen water based
quenchants or washes are required in these areas then the water
for these purposes shall be piped via rigid pipes to the quench or

wash tanks.

There shall be no water-pipes, leaky roofs or non-waterproof
ventilation over the salt baths.

Floors must be easy to clean, and must not include grooves, pores
or indentations where salt residues may accumulate. In order to
facilitate washing, floors shall be laid with a slope to drainage
points. Direct drainage into municipal sewage systems is
strictly prohibited. Salt baths shall be covered before any

washing of the floor takes place.

Adequate general ventilation must be provided to control ambient
temperatures to a reasonable level and to control air
contamination. VYentilation rates below 15 air changes per hour
will not normally be adequate for these purposes.

Lighting intensities should be 500 lux or more.

Adequate washing facilities to include skin cleansers, hot water
and towels shall be provided for the operators.

Locker rooms shall be provided, equipped with two-compartment
lockers for the storage of clothing and overalls.(Manufacturing

Standard E-VB002 and G-VB002.)

At the entrances to heat-treatment areas, warning signs according
to U-SNOO1 shall be prominently displayed, indicating "no
unauthorised entry"™ and ™no smoking". Appropriate signs and
instruction forms shall be prominently displayed in the workshop.

(See 6.1)

Consumption of food in the working area is forbidden and a
separate rest room, immediately adjacent to the workshop shall be
provided where operators may smoke and eat meals.
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2 Exhaust Ventilatiom
3.2.1 A1l salt baths shall be provided with exhaust ventilation, so

designed as to prevent the leakage of dust or fume into the breathing
zone of the operators or into the general atmosphere of the workshop.
In general this condition will require the provision of an inward
airflow across all openings or enclosures of at least 1 m/s.
Velocities at exhaust slots shall be at least 10 m/s.

3.2.2 In order to ensure that the fumes discharged do not cause a health
hazard elsewhere, the exhaust ventilation system shall be provided
with a fume scrubbing unit adequate to ensure that the concentration
of toxic material in the discharge stack does not exceed 1 ng/m3.
The height and location of the stack shall be such that contamination
of adjacent roofs, water tanks and air intakes does not occur.

3.2.3 An access platform shall be provided for thé purpose of determining
: concentrations of toxie materials in the discharge stack.

3.2.4 Full details of exhaust ventilation proposals shall be submitted in
advande to the Occupational Health Department for approval.

3.3 Storage of Poisonous Salts
3.3.1 Lockable cribs are to be provided for the storage of poisonous salts,
ineluding used salts and residue. Where storage of small

quantities adjacent to the production equipment is necessary,
tightly-closing bins with hasp and key are to be used.
Dross-skimming containers must also be provided with covers.

3.3.2 Lockable transportation containers are to be available for used and
empty drums etc., which have contained poisonous salts.

3.3 All such cribs, containers and bins are to be clearly marked with the
symbol for "poisonous materiais" (Mfg. Std. U-SNOO1). -

3.3.4 The storage or handling of acids in the vieinity of poisonous salts,
particularly cyanide salts, is strictly forbidden. Reaction of
salts with acid may cause the evolution of highly toxic gases.

3.4 Temperature Control of the Salt Bath

Fully automatic temperature controllers, or at least automatic excess
temperature devices which stop the heating immediately the bath rises
more than a few degrees above the required temperature are
recommended. The heating system and controls should be designed on
the "fail safe™ principle (See Appendix 1).
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