
INTRODUCTION 
 
 
Caustic soda lye is an almost colourless liquid.  It is a strong alkali and is highly corrosive. 
 
The production of caustic soda has progressed from the LeBlanc process in 1791 to the 
Solvay method in 1861 and finally to the current membrane cell electrolytic process as 
utilized by Chloorkop.  This process involves passing a salt (sodium chloride) solution 
through an electrolytic cell.  The sodium and chlorine are electrolytically separated forming 
caustic soda solution, chlorine gas and hydrogen gas.  The above products are produced 
in a specific ratio which when added together equal an electrochemical Unit (ECU).  The 
processes used in the chlor alkali electrolysis are distinguished by the method of 
production.  Three methods of producing caustic soda lye as utilized today, namely: 
 
• Mercury cells (flowing mercury cathode) 
• Diaphragm cells (asbestos diaphragm to separate caustic lye, hydrogen and brine) 
• Membrane cells (ion exchange membrane to separate caustic lye and hydrogen from 

chlorine and brine). 
 

Chlor alkali production via mercury cells has the major disadvantage in that mercury is 
toxic, and is present not only in gaseous and liquid emissions, but also in the caustic soda 
lye produced.  With the technology available today it is unlikely that any new mercury type 
chlor alkali plants will be built. 
 
The diaphragm cell process also has a disadvantage in that the fibres within asbestos lead 
to handling and disposal problems (asbestosis).  Diaphragm caustic soda contains 1,14% 
Sodium Chloride. 
 
Historically, alkalis were used for soap making and ceramic glazing, uses have now been 
expanded to include neutralisation of acids, hydrolysis, condensation, saponification, 
alumina production and as an aid in the pulp and paper industry to separate cellulose 
fibres from lignin. 
 
Many customers use caustic soda lye in preference to solid forms because delivery can be 
made in bulk, handling costs are therefore low and no dissolving equipment is required. 
 
Commercial caustic soda lye is marketed at strength of around 47% with a nominal specific 
gravity of 1,50.  The composition of this liquor is very close to an eutectic (lowest freezing 
point) mixture, and transport and storage difficulties due to freezing in cold weather are 
minimised. 
 
This publication offers advice on systems, equipment and safety procedures to enable 
caustic soda to be handled safely and with confidence. 
 
Storage installations should be designed to suit individual requirements.  Guidance is given 
on the most important items, but NCP Chlorchem welcomes the opportunity to discuss a 
customer’s needs in detail at an early stage. 
 
In accordance with the policy of the transporter, Tanker Services, all bulk installations must 
be inspected prior to the first delivery into the installation.  the inspection is to confirm that 
essential requirements are present.  The suitability and safety of the installation is primarily 
the responsibility of the customer. 
 
Should you be contemplating modifying a system, or installing a new one we will be happy 
to provide advice and assistance. 
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TRADITIONAL USES AND CONSUMPTION OF CAUSTIC SODA 
 
• Regeneration of anion exchange resins 
• Acid neutralisation 
• Manufacture of sodium salts 
• Petroleum refining 
• Rayon manufacture 
• Rubber reclamation 
• Manufacture of plastics 
• Manufacture of soaps and detergents 
• Pulp and paper industry 
• Dyes and pharmaceutical industries 
• Aluminium processing 

 
FORMS OF CAUSTIC SODA 

 
NCP Chlorchem produces and markets two forms of caustic soda: 
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MANUFACTURING PROCESS 
 
An electrolytic process as can be seen in the flow diagram below produces caustic soda 
commercially.  Brine, prepared from sodium chloride (NaCl), is electrolyzed in a membrane cell.  
The co-produced products are chlorine and hydrogen. 
 
A solution of approximately 30% NaOH in strength is produced.  The solution is then send to the 
evaporators, which concentrate it to strength of 47% by removing the appropriate amount of water.  
The resulting caustic soda is quality approved and stored in storage tanks at Chloorkop. 
 
Caustic soda flake is produced through further concentration of the 47% caustic soda. 
 
 
Production flowchart: 
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Product Identification 
 
 
 
 
Technical Name and Description:     Sodium Hydroxide (Membrane Grade) 
 
Trade Name:                                     Sodium Hydroxide (Solution or anhydrous) 
 
Chemical Family:                              Alkali Hydroxide 
 
Chemical Name:                               Sodium Hydroxide 
 
Synonyms:                                       Caustic Soda Lye 
                                                         Caustic Soda Liquid 
                                                         Caustic 
 
 
 
 

Selling Specification 
Membrane Cell Caustic Soda Solution (MBC) 

 
 
1. PRODUCT CHARACTERISTICS 

Colourless, viscous, slightly cloudy liquid. 
 

2. SPECIFICATION 
 

CRITERIA UNITS/TEMP. ACCEPTANCE LIMITS 
Sodium Hydroxide as NaOH % m/m 47,0 min 
Specific Gravity at 20°C 1,50 min 
Chloride as Cl- % m/m 0,03 max 
Iron as Fe % m/m 0,001 max 
Sulphate as CO4

2- % m/m 0,01 max 
Carbonate as CO3

2- % m/m 0,20 max 
 
 
 

Product Packaging 
 
Caustic Soda Lye: 
Bulk road tankers:  

• Minimum quantity per delivery = 10 ton (as 47% minimum available NaOH) 
• Maximum quantity per delivery = 30 ton (as 47% minimum available NaOH) 

 
Caustic Soda Flakes: 
Road deliveries:    

• Minimum quantity delivery per delivery = 10 ton 
• Maximum quantity delivery per delivery = 32 ton 

 
Should delivery quantities less than the above-specified tonnage be required, please do not hesitate 
to contact our distributor. 
 
 

Delivery of  Caustic Soda Lye 
 
Road tanker makes deliveries of caustic soda lye.  The tanker operator normally supervises 
discharge of product from road tankers.  Customers should carefully consider the way that caustic 
will be received at their facility.  Personnel should be prepared to deal with abnormal situations. 
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Unloading equipment: 
 

1. All road tankers are fitted with transfer pumps. 
2. The maximum head is 10 m. 
3. Heights greater than 10 m:  the customer must provide a discharge pump. 

 
Each vehicle is equipped with 5 m of 50 cm bore flexible hose with a standard flange.   
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CAUSTIC SODA LYE FLANGE 
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Driver’s instructions for discharge of road deliveries 
 
A typical set of instructions to the driver for discharge by transfer pump, is indicated below.  In the 
interest of safety it is strongly advised that customers ensure that their employees follow these 
recommendations. 
 

1. On arrival the driver will report to the customer’s appointed responsible person.   
 
2. The customer’s responsible person will indicate the filling point at which the discharge is 

required. 
 
3. The driver will position his vehicle safely and apply the hand brake.  If the vehicle is on a 

slope, chocks must be used. 
 
4. The driver will connect the flexible hose to the filling point.  These are flange-to-flange 

connections, all eight bolts and rubber gasket most be used. 
 
5. The customer’s responsible person will sign the delivery note in the space provided to 

confirm that: 
 

a) The receiving installation is in order and can take the quantity to be 
delivered. 

b) The tanker is connected to the correct inlet valve. 
c) The receiving inlet valve is open and the consignment may now be 

discharged. 
d) There are no inflammable vapours within the discharge area. 

 
 The customer’s responsible person must be available continuously during the discharge.  
We would recommend that the customer’s responsible person wear full protective clothing, 
but that as a minimum requirement the representative concerned must wear goggles and 
rubber gloves during the discharge and subsequent operations.  The driver will wear full 
protective clothing with which he is provided (full face protection, rubber gloves, jacket, 
trousers and rubber boots).  As a safety precaution it is advisable that at all times during off-
loading, water is running from a water hose adjacent to the unloading point. 

 
6. The driver will open both outlet valve and the non-return valve on the tanker and start the 

pump.  If the caustic lye does not discharge the pump must be shut-off and the outlet valves 
closed before taking action. 

 
7. At the end of the discharge the transfer pump must be switched off. 
 
8. The driver will close the tanker’s outlet and non-return valve and the drain valve on the 

unloading point and the customer’s responsible person will close the inlet valve. 
 
9. The driver will place a suitable container provided by the customer beneath the drain valve 

on the unloading point, and by opening this valve and raising the flexible hose, drain any 
caustic soda lye remaining into the container.  The customer’s responsible person will then 
dispose of the drainings in a responsible manner. 

 
10. The driver will close the tanker’s outlet and non-return valve and the drain valve on the 

unloading point and the customer’s representative will close the inlet valve. 
 
11. The driver will then disconnect the flexible hose, replace the stoppers in the hose and 

returning it to its housing on the tanker and securing it.  The drains should then be flushed 
clear with water. 

 
12. The driver will request a further signature from the customer’s responsible person, on the 

two delivery notes to certify that the load has been received in a satisfactory condition.  The 
driver will then give one copy of the delivery note to the customer’s representative for 
retention. 
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Overflow from the bulk storage tank: 
 
If during discharge, the stock tank being filled should overflow, the driver is responsible for the 
immediate closing of the tanker outlet valve, and will then stop the transfer pump as soon as 
possible. 
 
 

Discharge of Caustic Soda lye 
 
NCP Chlorchem delivers caustic soda lye in road tankers.  The road tankers have side 
interchangeable discharge points.  The product is discharged via a transfer pump. 
 
Discharge dangers: 
 
A critical period for a caustic soda lye spillage to occur is during the offloading procedure.  Reasons 
for this being: 
 

1) Piping not correctly secured which may fail under pressure. 
2) Joint failure. 
3) Gasket failure. 

 
Leaks and sprays: 
 
A leak caused by flange failure is the more common type of leak. 
 
Because the product is normally under pressure, it sprays in all directions and is capable of 
covering a large area. 
 
Many injuries are a result of operators having to move into the danger area to switch off the 
controls.  It is therefore important that all equipment be easily accessible and clear of potential 
leaks/sprays. 
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Access for road vehicles: 
 
Vehicles are approximately: 
 

• 15 m in length. 
• 3,3 m in height. 
• 2,25 m in width. 

 
1) Access for vehicles of this size should be kept clear at all times. 
2) Adequate room to manoeuvre the tanker must be available. 
3) An overhead clearance height of 4,5m is required. 

 
Hazardous chemical labelling: 
 

1) Hazchem labels are displayed on the rear and sides of tankers to identify the material being 
transported.  These labels may be placed on customer vessels for safety and identification. 

 
2) Hazchem labels are available from NCP Chlorchem for use as bulk tank identification 

markers. 
 
Safety wall charts: 
 
Are available from NCP Chlorchem and must be prominently displayed at all points where caustic 
soda lye is used. 
 
 

Storage Installations 
 
Materials of construction: 
 
1. Suitable materials 
 

Carbon steel, is the most commonly used corrosion-resistant material of construction.  Nickel 
and Nickel Alloys are the most corrosion resistant metals for caustic soda equipment.  In 
decrease order of resistance are Nickel, “Inconel”, “Monel”, and “Incaloy 825”.  However, with 
all these alloys (except Incaloy 825) contact with even the slightest trace of sulphur compounds 
during welding can cause cracking. 

 
Stainless steel containing 18% Cr, 8% Ni and 2,5% Mo are resistant to 50% caustic soda up to 
100°C.  The corrosion rate should not exceed 0,001 mm/annum.  This Material is however not 
recommended. 

 
2. Unsuitable materials 
 

Aluminium, aluminium alloys, tin, zinc, galvanising, lead and brass are unsuitable.  Aluminium 
and similar metals react rapidly producing hydrogen gas (Highly Flammable).  Copper is not 
recommended where solutions are stirred in the presence of air. 

 
Caustic soda will attack any glasses and ceramic materials.  Soda lime glass is rapidly 
attached.  Fibreglass reinforcement in plastics is attacked if exposed.  Pyrex is resistant to 50% 
caustic soda up to 30°C. 

 
All natural rubber are resistant to caustic soda solutions up to 80°C.  Rubber gaskets should 
not be reinforced with material, which is attacked by caustic soda.  Butyl rubber is suitable 
for temperatures up to 120°C. 
 
PTFE is suitable for all strengths of caustic soda. 
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Requirements of Bulk Tank Installations 
 
Storage installation should be designed to suit individual requirements. 
 
Caustic soda lye should be handled as a toxic and corrosive product. 
 
Note:  Any storage site requires the following parts to successfully handle and store Caustic soda 
lye safely and deal with any hazards, which may arise. 
 

1. Easy Access. 
2. Bulk Tanks. 
3. Spillage area. 
4. Bund. 
5. Shower. 
6. First aid equipment. 
7. Water hose 
8. Respirators. 

 
Bulk tank requirements: 
 
Minimum requirements: 
 

1. Discharge Line. 
2. Process Pipework. 
3. Level indicator. 
4. Vent. 
5. Overflow 
6. Drain outlets. 
7. Tank manhole. 

 
Spillage area: 
 
Caustic soda lye is not compatible with concrete and tar.  Concrete surfaces should be protected 
with an epoxy or similar surface liner.  Storage vessels should be erected inside a bund, which 
forms part of a spillage area. 
 
Note:  A bund is not a spillage area.  Leaks, spills or sprays during offloading must be contained.  
Product must not be allowed to spill into the drainage network. 
 
Bund arrangement: 
 
Whenever possible, stock tanks should be located inside a bund wall.  The bund should be capable 
of containing 110% of the capacity of the largest tank within the bund.  Chemicals that react 
together should not be stored within the same bund.  The base of the bund should be concrete and 
sloped to one end where a sump should be located to collect rainwater, or in the event of a bulk 
tank overflow, the chemical.  Some means should be provided for emptying the sump, i.e. small 
hand pump or a pipeline sealed into the bund with a valve on the outside. 
 
Welding: 
 
If electric arc welding or cutting needs to be carried out on a tank containing caustic soda lye, 
particular attention must be paid to the manner in which the electrical circuit is completed.  To 
eliminate the possibility of electrolysis of the liquor and thereby the production of hydrogen which 
may present an explosion hazard, the circuit must not be completed through a branch containing 
caustic soda lye beyond a valve or joint. 
 
Stress corrosion cracking: 
 
Where steel has been welded or cold worked i.e. by bending, a stress pattern is set up within the 
steel.  If steel in this condition comes into contact with caustic solutions of between 30 and 50% by 
weight at a temperature of 50°C or higher then caustic embrittlement (stress corrosion cracking) is 
almost certain to occur. 
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This will be evident by beads of caustic soda lye weeping from the stressed area. 
 
Stock tank capacity: 
 

1. The storage capacity of the bulk tank should be approximately one week’s usage plus one 
normal delivery. 

2. A minimum capacity of approximately 30 tons (as 47% caustic) is recommended. 
 
Foundations: 
 
Concrete covered with PVC membrane, protected by dense fair-faced engineering brick laid in 
silicate cement. 
 
Structure: 
 

1. Carbon steel tanks bedded on sand or seated on timber planks.Steel or timber. 

2. Steel tanks to be elevated on frame or structures to allow inspection. 

3. 3 Coats of an epoxy tar will protect steelwork. 

 
Safety equipment: 
 
All bulk tank installations should be equipped with the following: 
 

1. Safety showers. 

2. Hose pipes. 

3. Eye baths or bubble fountains. 

4. Respirators. 

5. Safety wall charts. 

6. First aid equipment plus instructions. 

 
Note: 
 

1. Equipment must be correctly maintained. 
2. Personnel must be trained to operate the safety equipment. 
3. Safety equipment must be visible from all points. 
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Vent and overflow arrangement on bulk storage. 
 
Bulk storage tanks should be adequately vented. 
 
The design of the vent/overflow arrangement will depend upon the material of construction of the 
tank and the design of the tank. 
 
General recommendations are: 
 

1. Vertical lined, carbon steel tanks, should have separate vent and overflow lines.  A lowest 
point discharge line is recommended for complete drainage. 

2. The overflow lines should be at least 100 mm diameter, and should be located on the side 
of the tank away from the inlet line.  The overflow line should be extended down inside the 
bund and arranged to cause the minimum amount of splashing.  The overflow line should 
be luted if a vent scrubber is fitted to the tank. 

3. The vent line must be at least 150 mm diameter, and located on the top of the tank away 
from the inlet line.  As a minimum requirement, the vent line should point vertically upwards 
and be fitted with a weather cowl, or be turned through 180°. 

4. There must be adequate disengagement space of at least 350 mm between the level of the 
overflow line and the lever of the vent. 

5. Horizontal lined, carbon steel tanks, designed to withstand a pressure of 2.1 bar gauge (30 
psig) in accordance with BS.5500:1985, should have as a minimum requirement an 80 mm 
diameter combined vent/overflow line.  The line should be taken off vertically from the top of 
the tank and then turned through 180° and extended down inside the bund in order to 
confine any spray, which may ensue from it at the end of the discharge.  A small anti-
vacuum hole (6mm diameter) should be drilled in the vent line, facing the tank, and just 
above bund wall level, to prevent the tank being put under vacuum conditions should the 
end of the vent line become sealed (e.g. an excessive level of rain water in the bund could 
possible cover the end of the vent line). 

 
Gaskets 
 
Gaskets should comprise chemically resistant natural rubber or PTFE. 
 
Polypropylene valves should be regarded as the first choice or Saunders valves with appropriate 
diaphragms.  Rubber lined valves are also suitable. 
 
Level indication 
 
1. Tank Contents Gauges 
 

• A well-designed float with a stainless steel wire over a pulley to an external counter-weight 
is very reliable and accurate. 
 

• Alternatively, a bubble pressure gauge may be used.  This indicates the height of caustic 
soda in the tank, by the pressure required to form bubbles of air at the end of a dip-tube. 

 
Sight glasses are not recommended because: 
 
• Glass is etched by caustic soda. 

• Clear plastics tend to rapidly lose transparency in contact with caustic soda. 

 
2. High Level Switches 
 

Magnetic switches of the “Mobray” type are suitable.  Low energy contact probes, which do not 
produce sparking, are also acceptable, provided the mountings are affected by possible 
contact with caustic soda. 
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3. Pressure Gauges 
 

The “Budenberg” diaphragm-type pressure gauge should be used.  The Bourdon tube gauge 
with brass inner tube is unsuitable for caustic soda liquor.  Pressure gauges should be 
provided with isolating cocks. 
 

Storage tank heating 
 
A storage tank for 47% NaOH content situated out of doors or in a cold building will require heating 
and lagging.  Internal steam coils can heat storage vessels.  Internal heating elements or steam 
coils, which are fabricated from carbon steel, must be stress-relieved.  The manhole cover of the 
branch through which the inlet and outlet connections of a steam coil pass should be stress-relieved 
as an integral part of the coil.  Under no circumstances should heating elements be welded directly 
to the storage vessel. 
 
Liquor temperature should be maintained at about 20°C by means of a thermostatic control, and 
storage vessels should be fitted with a temperature indicator for use in checking the temperature of 
stored liquor regularly, to provide early warning of failure of a steam coil or thermostat. 
 
Process pipe work 
 

1. Carbon Steel. 

2. Stainless Steel. 

3. High Nickel alloys. 

 
Natural rubber gaskets are recommended for flanged joints.  The use of other materials, which may 
be considered suitable, should be discussed with the bulk tank supplier before use. 
 
All caustic soda piping should include drain points so that the system can be safely emptied for 
maintenance. 
 
Caution: All pipework must be well supported. 
 
Pumps 
 

1. Centrifugal pumps of rubber-lined cast iron or suitable plastic construction are 
recommended. 

2. Braided PTFE should be used for packed glands. 
3. Mechanical seals of corrosion resistant material may be used. 
4. Magnetically driven pumps of suitable all plastic construction is also recommended. 

 
Valves 
 

1. Plastic valves. 
2. Saunders Ebonite line Q diaphragm. 
3. Rubber lined valves. 

 
Cleaning of Bulk Storage Tanks  
 
Stock tanks, particularly carbon steel tanks, may require cleaning after a period of years.  First drain 
the tank as thoroughly as possible using a system, which enables the draining to be returned to the 
process.  Positively isolate all tank connections by disconnection from the caustic system.  A large 
plastic bucket should be placed under the drain-point to catch any waste material.  The tank should 
then be filled twice with water, settled and drained slowly via the effluent system. 
 
The tank should then be air purged.  Personnel entering the tank must be given clearance in 
accordance with the OHS Act i.e. safe entry into the vessels. 
 
Personnel entering the tank must wear breathing apparatus and full protective clothing.  After use, 
this clothing must be washed.  The tank wall should be hosed down and any residue brushed 
through the drain point to effluent. 
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Accidental Release Measures 
 
 
Clean-up measures 
 
Small spills 
 

1. Contact fire and emergency services and supplier for additional advice.  
Emergency No. (011) 976-2115. 

2. Personnel responsible for cleaning-up the spill must wear protective clothing i.e. an 
approved respirator, goggle, rubber boots and rubber gloves.  Contain and soak up 
spill with absorbent material, which does not react with spilled chemical.  
(Absorbent materials include earth or sand). 

3. Put material in suitable, covered, labelled containers. 
4. Wash spilled area with cold water.  Caustic soda lye can also be neutralised with 

diluted acetic or hydrochloric acid (10 – 15%) under controlled conditions. 
5. Do not get water inside containers. 
6. Contaminated absorbent material may pose the same hazards as the spilled 

product. 
7. Wash all contaminated clothing before re-use. 
8. After removal, neutralise spill area with large amounts of water to an approved 

sewer. 
9. Environmental precautions.  Caustic soda lye is dangerous to aquatic life in high 

concentrations. 
10. Notify Government Occupational Health & Safety and Environmental Authorities. 

 
Large spills 
 

1. Contact fire and emergency services and supplier for additional advice.  
Emergency No. (011) 976-2115. 

 
2. Avoid contact with spilled material.  All personnel involved must wear goggles, 

rubber boots, rubber gloves, protective clothing, and an approved respirator. 
   

Caustic soda reacts with sugar residues and when solids (primarily when used in 
the dairy industry as a cleaning material) to form carbon monoxide.  Avoid inhaling 
vapour. 

 
3. Prevent material from entering sewers, waterways or confined spaces.  If 

waterways are contaminated the police should be notified since they will be 
required to warn personnel involved such as sewage authorities, river boards and 
water supply authorities. 

 
4. Stop or reduce leak if it can be done without risk. 
 
5. Recover spilled caustic soda lye if feasible.  Certain organic chemicals can react 

violently with caustic soda e.g. chlorinated hydrocarbons (vessels which previously 
contained organic chemicals must be cleaned thoroughly prior to use). 

 
6. Contain spill with earth, sand, or absorbent material, which does not react with 

spilled material. 
 
7. Collect material in suitable, covered, labelled containers. 
 
8. Dispose of contaminated product and materials used in cleaning in a manner 

approved for this chemical. 
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Safe Handling of Caustic Soda 
 
Handling Precautions 
 

1. Liquid caustic soda makes floors slippery.  Serious falls and injuries, complicated by caustic 
burns, may result if caustic soda is not immediately cleaned from floors. Caustic soda can 
be neutralised by the application of dilute acetic acid or other weak acid.  Make sure that 
waste caustic soda or products of neutralisation are not discharged directly into sewers or 
streams in violation of local requirements. 

 
2. Avoid bodily contact with any form of caustic soda.  it must be immediately flushed from any 

part of the body (see Firs Aid section).  Remove garments wit with caustic soda solution as 
quickly as possible. 

 
3. Do not mix caustic soda with water or acids except under the direction of a specialised 

person.  The heat of reaction is great and the boiling point may be exceeded, causing 
spattering.  Use hot water with care. 

 
4. Know the location of the nearest shower and eyewash fountain. 

 
When handling Caustic soda lye the proper equipment must be used and the correct clothing must 
be worn. 
 
Special attention must be given to safe working conditions and safe-working practices must be 
implemented. 
 
Operators should be familiar with: 
 

1. The hazards of Caustic soda lye. 
2. Proper emergency procedures. 
3. First Aid. 
4. Safety equipment. 

 
Reaction with certain metals 
 
Although caustic soda lye is not in itself flammable it attacks some metals (notably aluminium, brass 
and zinc) liberating hydrogen in the process.  This gas may form an explosive mixture with air.  Care 
should therefore be taken to ensure the solutions containing caustic soda do not come into contact 
with metals with which they may react to liberate hydrogen.  For example, this situation could arise 
where a caustic soda solution is allowed to come into contact with galvanised iron.  If the presence 
of hydrogen is suspected no naked flames or lights should be allowed in the area until the gas, 
which is lighter than air, has been dispersed by adequate ventilation. 
 
Handling caustic soda flake 
 
Extreme care must be taken when adding caustic soda flake to water or any other solution.  Its high 
heat of solution generates large amounts of heat, which can cause local boiling or spurting. 
 
When making solutions with caustic soda flake, always add the caustic soda slowly to the water 
surface with constant stirring.  Always start with luke warm water never with hot or cold water.   
 
Caustic soda flake will dissolve freely in a well-agitated solution in proper conditions.  Without 
agitation, the flake will fall to the bottom and form a layer of hydrate, which dissolves quickly and 
can lead to localized boiling and spattering.  Avoid agitation with air, because air will cause 
excessive formation of sodium carbonate. 
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Personal Protection 
 
Respiratory 
 
Full respiratory protection should be readily available in case of spillage.  Inhalation of Caustic soda 
will result in respiratory irritation and possible harmful corrosive effects. 
 
Hand 
 
Neoprene, Viton or butyl rubber gloves.  (NOT polyethylene). 
 
Eyes 
 
Chemical safety goggles or approved safety glasses.  A face shield may also be necessary.  
Contact lenses should not be worn. 
 
Skin 
 
Impervious gloves, overalls, boots, and/or other resistant protective clothing to prevent all possible 
skin contact.  Neoprene, Viton and butyl rubber are suitable material for protective clothing.  Have a 
safety shower/eye-wash fountain readily available in the immediate work area. 
 
Resistance of Protective Clothing 
 
Resistance Protective Clothing 
EXCELLENT Neoprene, nitrile blend. 

GOOD 
Viton coated neoprene, natural rubber, Viten Saranex, 
chlorobutyl, polycarbonate, neoprene blended PVC, styrene-
butadiene rubber (SBR). 

FAIR/POOR Polyurethane, neoprene blended SBR, SBR coated neoprene. 
 

 
 

 
 
Biological Hazards 
 
Sodium hydroxide is irritating a
skin and eye contact, although i
in industry, but may occur accide
 
First Aid Comment 
 
Consult a physician and/or the
instances of inhalation or skin co
 
Product in Eye 
 
Immediately flush the contamin
hold the eyelid(s) open.  Neutra
INTERRUPT FLUSHING.  If ne
 
 
 
 
 
 
 
 
 
 

First Aid Measures 

nd corrosive to all tissues.  Most frequent exposure involve direct 
nhalation of mist or dust can occur.  Cases of ingestion are unlikely 
ntally in young children, or un-intentionally. 

 nearest Poison Control Centre for all exposures except minor 
ntact. 

ated eye(s) with gently flowing luke water for at least 30 minutes, 
l saline solution may be used as soon as it is available.  DO NOT 
cessary, keep emergency vehicle waiting.  Take car not to rinse 
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contaminated water into the non-affected eye.  If irritation persists, repeat flushing.  The victim 
should be transported to hospital as soon as possible. 
 
Note:   Sodium hydroxide is extremely corrosive to the eye and can cause permanent damage. 
 
Product on Skin 
 
Avoid direct contact with this chemical.  Wear impervious protective gloves.  Flush the contaminated 
area with running water for at least 30 minutes.  DO NOT INTERRUPT FLUSHING UNDER 
RUNNING WATER, REMOVE CONTAMINATED CLOTHING, SHOES & LEATHER GOODS.  If 
necessary, keep emergency vehicle waiting.  Transport victim to hospital as soon as possible.  
Completely decontaminate clothing, shoes and leather goods before re-use or discard.  Severe 
ulceration and scarring may result in serious cases of skin contact. 
 
Product Ingested 
 
Never give anything by mouth if victim is rapidly losing consciousness, or is unconscious or 
convulsing.  Have victim rinse moth thoroughly with water.  DO NOT INDUCE VOMITING.  Give 
victim approximately 500 mℓ (2 cups) of water.  If vomiting occurs naturally, have victim lean forward 
to reduce risk of aspiration.  Repeat administration of water.  Transport victim to hospital as soon as 
possible. 
 
 Product Inhaled 
 
Take proper precautions to ensure your own safety before attempting rescue, e.g. war appropriate 
protective equipment; use the “buddy” system.  Remove source of contamination or move victim to 
fresh air.  If unconscious, do not give anything to drink, give artificial respiration and chest 
compression or place in the recovery position as necessary.  If conscious make the casualty lie or 
sit down quietly, give medical oxygen if available.  Lung congestion may occur – a conscious 
casualty with breathing difficulties should be placed in a sitting position.  Immediately transport 
victim to an emergency medical facility.  Symptoms may be delayed up to 48 hours after exposure. 
 
Traumatic Shock 
 
The person administering first aid must stay alert to traumatic shock of the patient.  Traumatic shock 
can follow serious injury. 
 
Signs of shock: 
 

1. Pale, moist, cool skin. 
2. Shallow, irregular breathing. 
3. Weak pulse. 
4. Perspiration – lips, forehead, palms and armpits. 

 
Lying the patient down and keeping the patient as warm and as comfortable as possible should 
treat shock.  The patient’s feet may be raised approximately 30cm from the surface; unless, a head 
injury has occurred, or the patient complains of added discomfort. 
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Summary 
 
Bulk Delivery road vehicles 
 

 
 
 
 
 

Product Caustic soda lye 
Factory Chloorkop 
Vehicle Various 

Load sizes 10, 20, 30 ton as 47% NaOH 
Discharge flange Bottom 50 mm NB schedule 40, Table 10/3 

O.D. 220 mm 
P.C.D. 180 mm 
Holes 8 

Height from ground 0,6m minimum 
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Technical Data 
 

Table 1 Density and Concentration Tables for Caustic Soda Lye solutions at 20°C 
 
% Caustic Soda 
(NaOH) by weight 

Kg. Caustic Soda in 
one litre of water 

Specific Gravity 20°C Degrees Twaddell 

1 0.010 1.012 2.4 
2 0.020 1.023 4.6 
3 0.031 1.034 6.8 
4 0.042 1.045 9.0 
5 0.053 1.056 11.2 
6 0.064 1.067 13.4 
7 0.075 1.079 15.8 
8 0.087 1.090 18.0 
9 0.099 1.101 20.2 
10 0.111 1.112 22.4 
11 0.124 1.123 24.6 
12 0.136 1.134 26.8 
13 0.150 1.145 29.0 
14 0.163 1.156 31.2 
15 0.177 1.167 33.4 
16 0.190 1.178 35.6 
17 0.205 1.190 38.0 
18 0.220 1.201 40.2 
19 0.233 1.212 42.4 
20 0.249 1.223 44.6 
21 0.265 1.234 46.8 
22 0.281 1.245 49.0 
23 0.297 1.256 51.2 
24 0.316 1.267 53.4 
25 0.332 1.278 55.6 
26 0.350 1.289 57.8 
27 0.369 1.30 60.0 
28 0.389 1.310 62.0 
29 0.407 1.321 64.2 
30 0.428 1.332 66.4 
31 0.448 1.343 68.6 
32 0.469 1.353 70.6 
33 0.492 1.363 72.6 
34 0.514 1.374 74.8 
35 0.537 1.384 76.8 
36 0.561 1.394 78.8 
37 0.586 1.404 80.8 
38 0.612 1.415 83.0 
39 0.639 1.425 85.0 
40 0.666 1.434 86.8 
41 0.692 1.444 88.8 
42 0.722 1.454 90.8 
43 0.752 1.463 92.6 
44 0.784 1.473 94.6 
45 0.816 1.483 96.6 
46 0.850 1.492 98.4 
47 0.825 1.502 100.4 
48 0.920 1.511 102.2 
49 0.959 1.522 104.4 
50 0.998 1.530 105.0 
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Technical Data 

 
Table 2  Properties of Anhydrous Caustic Soda 
 
Miscellaneous Properties 
 

Property Value 
Chemical Formula NaOH 
Molecular weight 40,00 
Melting point 318°C 
Boiling point 1388°C at 760mm Hg pressure 
Specific heat 0,353 cal/gm/°C at 20°C 
Free energy of formation -90,762 cal/mol at 25°C, 760 mm Hg pressure 
Refractive index for light wavelength of 5894 A N = 1,433 at 320°C 

N = 1,421 at 420°C 
Latent heat of fusion 40,0 cal/gm  
Lattice energy 176,2 kg-cal/mol 
Entropy 12,43 kg-cal/mol/°K at 25°C, 760 mm Hg 

pressure 
Heat of formation 
Na + ½O2 + ½H2 = NaOH 

101,723 kcal/mol 

 
 

Table 3 Specific gravity of Solid Caustic Soda 
 

Temperature °C Specific gravity 
20 2,130 

299,6 2,08 
320 1,786 
350 1,771 
400 1,746 
450 1,722 
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Technical Data 
 

Table 4 Viscosity of Molten Caustic Soda 
 

Temperature °C Viscosity 
Centipose 

350 4,0 
400 2,8 
450 2,2 
500 1,8 
550 1,5 

 
 
Table 5 Vapor pressure of Molten Caustic Soda 
 

Temperature °C Vapor pressure in mm Hg 
1000 41 
1050 66 
1100 103 
1200 225 
1300 447 
1388 760 

 
 
Table 6 Coefficient of expansion of Caustic Soda Solutions 
 
The coefficient of expansion is the volume change per unit change in temperature.  It may be 
derived from data on the change of density with temperature according to the following formula: 
 
d = 1,0200 + 0,01050X – (0,0005 + 0,0000049X)t 
 
Note:  “d” is the density in g/cc; “X” is the concentration in percent by weight of NaOH; and “t” is the 
temperature in °C.  The formula is limited to concentrations from 10% to 70% and to temperatures 
from 15°C to 70°C. 
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Technical Data 
 

Table 7 Heat of solution of Caustic Soda – Heat liberated 
 
 

% NaOH Moles H2O / Mole NaOH Cal/g NaOH 
0,44 500 253,2 
0,55 400 253,3 
1,10 200 253,7 
2,17 100 254,6 
4,26 50 256,7 
8,16 25 257,0 

14,14 13,5 261,2 
19,80 9 256,8 
24,10 7 254,4 
30,77 5 323,9 
42,55 3 179,7 

 
 

Table 8 Hydrogen Ion Concentrations of Caustic Solutions at 25°C 
 

% NaOH NaOH 
Moles/L 

pH 

7,4 2,0 14,0 
3,83 1,0 13,8 
1,96 0,5 13,6 
0,39 0,1 12,9 
0,20 0,05 12,6 
0,04 0,01 12,0 

 
 

Due to the difficulty of obtaining accurate pH readings above 12, pH is not a valid method to 
determine concentration 
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Technical Data 
 
 

Table 9  Refractive index of Caustic Soda solutions  
 

Temperature 
°C 

NaOH  
g/L 

Refractive 
Index 

20°C 0 1,33302 
 7,88 1,33517 
 13,12 1,33660 
 35,44 1,34236 
 55,12 1,34714 
 98,48 1,35685 
 131,52 1,36364 

 

Temperature 
°C 

NaOH  
g/L 

Refractive 
Index 

25°C 0 1,33251 
 7,88 1,33467 
 13,08 1,33605 
 35,40 1,34174 
 55,04 1,34644 
 98,28 1,35603 
 131,20 1,36279 

 

Temperature 
°C 

NaOH  
g/L 

Refractive 
Index 

30°C 0 1,33196 
 7,88 1,33411 
 13,04 1,33551 
 35,36 1,34108 
 54,96 1,34572 
 98,08 1,35530 
 130,92 1,36204 
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Technical Data 
 

Graph 1  Freezing temperatures for Aqueous Caustic Soda Solutions 
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Technical Data 
 

Graph 2  Specific Gravity of Aqueous Caustic soda solutions 
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Technical Data 
 

Graph 3 Viscosity of Aqueous Caustic Soda Solution 
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Graph 4 Vapour Pressure of Aqueous Caustic soda Solutions 
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Graph 5 
 
 Stability of Sodium chloride in Aqueous Caustic Soda Solutions 
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