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Occidental Chemical Corporation (OxyChem) is a leading North American manufacturer of polyvinyl 

chloride (PVC) resins, chlorine and caustic soda ð key building blocks for a variety of indispensable 

products such as plastics, pharmaceuticals and water treatment chemicals. Other OxyChem products 

include caustic potash, chlorinated organics, sodium silicates, chlorinated isocyanurates and calcium 

chloride. OxyChemôs market position is among the top three producers in the United States for the 

principal products it manufactures and markets. Based in Dallas, Texas, the company has 

manufacturing facilities in the U.S., Canada and Latin America. 

OxyChem has been an active participant in the American Chemistry Council's Responsible CareÈ 

initiative since its inception in 1988. Demonstrating their commitment to attaining the highest levels of 

safety and environmental achievement, Responsible Care companies implement world-class 

management systems, measure performance based on industry-wide metrics, and are subject to 

review by independent auditors. 

Foreword 

This handbook outlines recommended methods for handling, storing, preparing and using caustic soda. 

It also includes information on the manufacture, physical properties, safety considerations and 

analytical methods for testing caustic soda. Additional information and contacts can be found on the 

internet at www.oxy.com/operations/essentials-chemistry/ 

Important: The information presented herein is provided at the recipientôs risk and is not a warranty or 

specification. OCCIDENTAL CHEMICAL CORPORATION DOES NOT PROVIDE ANY WARRANTY OF 

MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR PURPOSE, OR WARRANTY OR GUARANTY 

OF ANY OTHER KIND, EXPRESS OR IMPLIED REGARDING THE INFORMATION PROVIDED HEREIN. This 

information is not intended to be all-inclusive, and Occidental Chemical Corporation assumes no liability 

whatsoever for the use of or reliance upon this information. No suggestions for use are intended as, and nothing 

herein shall be construed as, a recommendation to infringe any existing patents or to violate any Federal, State, 

local or foreign laws. Safe handling and use of the product remains the responsibility of the recipient of this 

information.  

http://www.oxychem.com
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INTRODUCTION 

Caustic soda (sodium hydroxide or NaOH) is most commonly manufactured by the electrolysis of a 

sodium chloride (NaCl) solution. OxyChem manufactures caustic soda using either membrane or 

diaphragm electrolytic cells. OxyChem does not use mercury based electrolytic cells to produce caustic 

soda. The co-products formed from the electrolytic production of caustic soda are chlorine and hydrogen. 

Liquid caustic soda is available as a 50% solution in two main grades. The names of these main grades 

correspond to the electrolytic cells used to produce the caustic soda; membrane grade and diaphragm grade. 

OxyChem can also provide dilutions of various concentrations. 

The major difference in the two main grades is the amount of starting material (sodium chloride) remaining 

in the final product. Membrane grade caustic soda will have less than 100 ppm of the sodium chloride 

remaining in the product. Diaphragm grade material will have less than 1.1% sodium chloride. Several 

other differences can be seen in the products when the specification sheets are compared. Specification 

sheets for each grade can be found on our website at www.oxy.com/operations/essential-chemistry/. 

All OxyChemôs caustic soda meets the test requirements specified in the Food Chemicals Codex 

(FCC). Not all OxyChemôs caustic soda is produced following all cGMP (current Good Manufacturing 

Practices) requirements as defined by the FDA (Food and Drug Administration). OxyChem does 

produce a food grade caustic soda, which is produced following cGMP requirements as defined by the 

FDA. OxyChem does not represent or warrant general compliance of this product for food use. Each 

prospective use of a product in a food or food related application must be carefully assessed against 

appropriate regulations by the user and it cannot be assumed that products meeting FCC test 

requirements are satisfactory for all uses without such assessment. 

OxyChem has played a leading role in providing caustic soda to meet the increasing demands of industry. 

OxyChem plants are strategically located to conveniently and economically serve industry. 

Caustic soda is shipped via pipelines, tank trucks, railcars, barges and ships. Terminals are used to maintain 

stocks of our caustic soda in many principal cities. Distributor stocks are also available in these and 

many other cities and form a network of supply for the end userôs convenience. 

The largest users of caustic soda 

are the pulp and paper, detergent 

and chemical industries. Caustic 

soda is also used in the alumina, oil 

and gas and textile industries, 

mostly for its alkalinity value. 

< Membrane 

Diaphragm > 

http://www.oxychem.com


 

 

PRINCIPAL USES AND CONSUMPTION OF CAUSTIC SODA 

Caustic soda is one of the very few chemicals utilized in a very broad range of applications. Some principal 

products or processes in which caustic soda is used are: 

Acid Neutralization 

Agricultural Chemicals 

Aluminum 

Battery Recycling 

Bleach 

Boiler Compounds 

Cellulose Film 

Detergents 

Drain Cleaners 

Drilling Muds 

Dyestuffs 

Food Processing 

Fruit & Vegetable Peeling 

Glass-Batch Wetting 

Ion-Exchange Resin Regeneration 

Ore Floatation and Processing 

Paint Removers 

Petroleum Refining 

pH Adjustment 

Pharmaceuticals 

Pigments 

Pulp & Paper 

Rayon 

Soap 

Surfactants 

Textile Bleaching 

Vegetable Oil Processing 

Water Treatment 

Chemical Manufacture of: 

Ammonia 

Amyl Amines 

Cresol 

Ethylene Amines 

Formic Acid 

Glycerine 

Maleic Anhydride 

Pentaerythritol 

Phenol 

Propylene Oxide 

Polycarbonates 

Salicylic Acid 

Sodium Aluminate 

Sodium Hydrosulfide 

Sodium Hypochlorite 

Sodium Phosphates 

Styrene 

Vinyl Chloride Monomer 
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Caustic soda is produced by OxyChem by an electrolytic process as shown in the following diagrams. Brine, 

prepared from sodium chloride (NaCl), is electrolyzed in either a membrane cell or a diaphragm cell. The 

production of caustic soda (NaOH) also results in the co-products of chlorine and hydrogen. 

In the membrane process, a solution of approximately 33% in strength is formed. The solution is then 

sent to evaporators, which concentrate it to a strength of 50% by removing the appropriate amount of 

water. 

MANUFACTURING PROCESS 
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MANUFACTURING PROCESS 

The diaphragm process is similar to the membrane process except that a solution of only 12% is formed 

in the cell. Again, additional evaporation is required to reach the saleable concentration of 50%. 
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SHIPPING METHODS 

Liquid caustic soda is available from OxyChemôs many plants and terminals in tank truck, rail tank 

car, barge and ship quantities. Each form of transportation has its own advantages. The type of 

service selected will depend upon such factors as size and location of storage, rate of consumption, 

plant location, freight rates, etc. 

Liquid caustic soda is regulated by the U.S. Department of Transportation (DOT) and is 

classified as a corrosive material. The DOT identification number is UN I824 for liquid caustic 

soda. 



 

 

Caustic soda in any concentration must be respected by everyone who handles and uses it. 

Before starting to work with it, the user should be aware of its properties, know what safety 

precautions to follow, and know how to react in case of contact. Accidental exposure to caustic 

soda may occur under several conditions. Potentially hazardous situations include handling 

and packaging operations, equipment cleaning and repair, decontamination following spills and 

equipment failures. Employees who may be subject to such exposure must be provided with 

proper personal protective equipment and trained in its use. Some general guidelines follow: 

1. Read and understand the latest Safety Data Sheet. 

2. Provide eyewash fountains and safety showers in all areas where caustic soda is used or 

handled. Any caustic soda burn may be serious. DO NOT use any kind of neutralizing 

solution, particularly in the eyes, without direction by a physician. 

3. Move the patient to a hospital emergency room immediately after first aid measures are 

applied. 

FIRST AID MEASURES 

INHALATION: If inhalation of mists, vapors, or spray occurs and adverse effects result, remove to 

uncontaminated area. Evaluate ABC's (is Airway constricted, is Breathing occurring, and is blood 

Circulating) and treat symptomatically. GET MEDICAL ATTENTION IMMEDIATELY. 

SKIN CONTACT: Immediately flush contaminated areas with water. Remove contaminated clothing, 

jewelry and shoes. Wash contaminated areas with large amounts of water. GET MEDICAL ATTENTION 

IMMEDIATELY. Thoroughly clean and dry contaminated clothing before reuse. Discard contaminated 

leather goods. 

EYE CONTACT: Immediately flush contaminated eyes with a directed stream of water for as long as 

possible. Remove contact lenses, if present, then continue rinsing. GET MEDICAL ATTENTION 

IMMEDIATELY. 

INGESTION: If swallowed, do not induce vomiting. For definite or probable ingestion, do not administer 

oral fluids. If vomiting occurs spontaneously, keep airway clear. Monitor airway. Volume resuscitation (IV 

fluids) and circulatory support (CPR) may be required. Never give anything by mouth to an unconscious 

or convulsive person. GET MEDICAL ATTENTION IMMEDIATELY. 

SAFE HANDLING CAUSTIC SODA 
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SAFE HANDLING CAUSTIC SODA 

PROTECTIVE EQUIPMENT 

OSHA requires employers to supply suitable protective equipment for employees. When handling 

caustic soda, the following protective equipment is recommended: 

Wear suitable chemical splash goggles for eye protection during the handling of caustic soda in any 

concentration. The goggles should be close fitting and provide adequate ventilation to prevent fogging, 

without allowing entry of liquids. The use of a face shield may be appropriate when splashing can 

occur, including loading and unloading operations. 

Wear rubber gloves or gloves coated with rubber, synthetic elastomers, PVC, or other plastics to protect 

the hands while handling caustic soda. Gloves should be long enough to come well above the wrist. 

Sleeves should be positioned over the glove. 

Caustic soda causes leather to disintegrate quite rapidly. For this reason, wear rubber boots. Wear the 

bottoms of trouser legs outside the boots. DO NOT tuck trouser legs into boots. 

Wear chemical resistant clothing for protection of the body. Impregnated vinyl or rubber suits are 

recommended. 

Wear hard hats for some protection of the head, face and neck. 

If exposures are expected to exceed accepted regulatory limits or if respiratory discomfort is 

experienced use a NIOSH approved air purifying respirator with high efficiency dust and mist filters. 

PROTECTIVE PRACTICES 

Keep equipment clean by immediately washing off any spill or accumulation of caustic soda. 

Weld pipelines where practical. Use flanged joints with gaskets made of caustic soda resistant material 

such as rubber, PTFE, or EPDM rubber. If a screwed fitting is used, apply Teflon
È
 tape to the threads. 

When disconnecting equipment for repairs, first verify that there is no internal pressure on the equipment 

and the equipment has been drained and washed. 

Provide storage tanks with suitable overflow pipes. Overflow pipes should be directed to a protected 

overflow area away from operations. 

Shield the seal area of pumps to prevent spraying of caustic solutions in the event of a leak. 

When releasing air pressure from a pressurized system, take every precaution to avoid spurts or 

sprays of caustic solution. 

In case of a spill or leak, stop the leak as soon as possible. After containment, collect the spilled 

material and transfer to a chemical waste area. Remove large liquid spills by vacuum truck. Neutralize 

residue with dilute acid. Flush spill area with water and follow with a liberal covering of sodium 

bicarbonate or other acceptable drying agent. 



 

 

SAFE HANDLING CAUSTIC SODA 

HANDLING LIQUID CAUSTIC SODA 

In handling caustic soda solutions, care must be taken to avoid solidification which will plug pipelines 

and equipment. Graph 1 on page 31 shows the freezing points for solutions of caustic soda at various 

concentrations. 

Should a caustic soda solution become frozen in process equipment or piping, care must be taken 

when thawing the material. The use of atmospheric pressure steam is suggested. Accelerated 

corrosion can occur in areas where equipment is subjected to extremely high temperatures. 
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UNLOADING AND HANDLING CAUSTIC 
SODA IN RAILCARS 

GENERAL INFORMATION 

Liquid caustic soda has a markedly corrosive action on all body tissue. Even dilute solutions may 

have a destructive effect on tissue after prolonged contact. Inhalation of mists can cause damage 

to the upper respiratory tract, while ingestion of liquid caustic soda can cause severe damage to 

the mucous membranes or other tissues where contact is made. 

It is important that those who handle caustic soda are aware of its corrosive properties and 

know what precautions to take. In case of accidental exposure, immediately flush the exposed 

area with large amounts of water and seek medical attention. For more specific information 

refer to the Safe Handling section of this handbook and in the OxyChem SDS for liquid caustic 

soda. 

PLACEMENT OF THE RAILCAR FOR UNLOADING 

1. After the car is at the loading spot, DOT regulations require that the hand brake be set and the 

wheels blocked (chocks). 

2. DOT regulations require caution sign(s) be placed on or next to the rail track to warn persons 

approaching the car from the access track end(s). Caution signs must be left up until the railcar is 

completely unloaded and disconnected from the customerôs connections. Signs must be made of metal or 

other suitable material, at least 12x15 inches in size, and bear the words, ñSTOP-TANK CAR 

CONNECTEDò, or ñSTOP-MEN AT WORK.ò 

3. It is recommended that a locked switch or derail device be placed at the access track end(s), a 

minimum of one car length away from the railcar to be unloaded. 

4. A railcar of caustic soda should only be unloaded when adequate lighting is available. 

5. A suitable ramp should be used to access the railcar top operating or safety platform. The access 

ramp chosen should accommodate a variety of platform widths because of variations in rail car 

manufacturers, and railcar heights since the railcar will rise while unloading. 

UNLOADING PRECAUTIONS 

¶ Before making any connections, verify the content of the railcar is caustic soda. 

¶ Test the nearest eyewash and safety shower per your facility procedure. 

¶ Only responsible and properly trained personnel should unload liquid caustic soda. Unloading 

operations must be monitored while the car is connected. 



 

 

¶ Since serious burns can result from contact of caustic soda with the eyes and skin, the personal 

protective equipment (PPE) listed below is recommended when handling equipment for caustic soda. 

Based on a job task analysis or job hazard assessment more PPE may be appropriate. 

  Hard hat 

  Mono-goggles 

  Face shield 

  Rubber, steel-toed boots 

  Chemical gloves 

  Chemical resistant suit 

  Respiratory protection 

¶ Make certain the storage tank is vented and has sufficient room available for the contents of the 

entire railcar. 

¶ Consider restricting access to the area around the railcar and transfer line to the storage during the 

actual transfer operation. 

¶ If a railcar needs to be moved when partially unloaded, DOT regulations require that all unloading lines 

must be disconnected and railcar closures must be replaced. 

¶ A railcar may be sampled either from the top manway, or from the top eductor line using a suitable 

procedure. Sampling from the bottom unload piping is not recommended. If a railcar has partially frozen 

and has been thawed, special sampling techniques may be required due to stratified concentrations 

that may be present. 

¶ A tank truck may be sampled either from the top manway, or from the rear discharge valve. When 

sampling from the valve, a customer provided sampling device is required to control product flow. Flush 

the sample device with 1-2 gallons of product prior to taking the sample. Repeat as required. Sampling 

from the airline purge connection is not recommended. 

¶ OxyChemôs liquid caustic soda is shipped in insulated and lined railcars. Typical linings have an upper 

temperature limit of 225ÁF. Therefore, recommended ótrapped steamô pressure used in the coils to heat 

up a rail railcar is limited to 15 psig max. Most customers use atmospheric steam in the coils. 

¶ Unloading lines should insulated and heated when used to transfer liquid caustic soda to storage in cold 

climates. The preferred method of heating is to provide electric or steam heat tracing around the 

unloading line, under the insulation. An alternate method is to provide tees in the unloading line so that 

steam (or hot water) can be run through the unloading line just prior to its use. Use caution using this 

method so as to NOT put water or steam directly into the railcar of caustic soda. NOTE: Running 

steam through unlined steel piping systems can result in increased corrosion and iron pickup 

in the product. 

¶ A properly designed and equipped padding system must be used if the railcar will be pad pressure 

unloaded. Compressed air is the most common padding gas. Nitrogen can also be used but it is more 

costly and it has the additional hazard of being an asphyxiant gas, thus extra precautions are 

required. All fittings used for padding a railcar should be inspected for defects before each use. 

¶ The air supply system should be oil free, and have a pressure relief valve set at 25 psig, and a pressure 

UNLOADING AND HANDLING CAUSTIC 
SODA IN RAILCARS 
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General purpose caustic railcars are structurally constructed to a 100 psig design and with a burst rating of 

approximately 500 psig. Per 49 CFR 179.15, caustic railcars can have a pressure relief device installed that 

is set for 75 to 165 psig. The lower rated relief devices are sometimes hydraulically activated during rough 

transport handling, and can release some liquid onto the jacket area. 

Even though they are designed and equipped as stated, these are NOT pressure railcars and should not be 

padded above the OxyChem and the Chlorine Institute recommended range of 20 to 25 psig max. 

At OxyChem after a railcar is loaded with product, it is padded up to approximately 30 psig and leak 

checked to meet the DOT shipping requirement. That test pad pressure is released prior to shipping. 

Because of inherent shaking and jarring experienced by the railcar and contents during the shipping 

process, gaskets and joints can loosen up and customers should be cautious of that possibility. If pressure 

unloading, particular areas to watch are the manway gasket, the bottom flange gasket (when bottom 

unloading), and the top operator stuffing box gland area for the bottom outlet valve (BOV) if so equipped. 

Additionally, the top operated bottom outlet valve reach rods can, in rare instances, come detached during 

transit. There have been reports that these detached rods can be pushed up from a railcar if unloading 

pressures greater than 30 psig are used. 

HANDLING IN COLD WEATHER 

Since OxyChem tank cars are well insulated and liquid caustic soda is loaded hot (~100F ), product usually 

arrives at its destination in a liquid state. However, since 50% liquid caustic soda begins to crystallize at 54ÁF, in 

cases of unusual delays in transit, partial freezing may take place in cold weather. 

A temperature measurement of the caustic soda is the best indication if steaming is required. If the railcar 

product is 65ÁF or cooler, heating is recommended prior to unloading. Even if all liquid, it may flow poorly due to 

its higher viscosity. 

If a railcar temperature is over 65ÁF but product will not flow from the BOV (bottom unloading), try applying a 

steam lance for a few minutes to the BOV and auxiliary valve. This uninsulated piping area is prone to freezing. 

If freezing has occurred, the following procedure should be used: 

1. Vent the railcar ï OxyChem recommends opening the railcar manway cover. 

2. Connect a steam line to the bottom jacket connection pipe, and/or at the BOV connection. Connect a 

condensate return line at the steam condensate outlet pipe. If a steam trap is used on the exit of a 

railcar, OxyChem recommends regulating the steam pressure into the coils to a maximum of 15 

psig. This is to protect the lining from excessive spot heating, which will damage the lining. If a 

condensate return line is not used, the condensate must be disposed of or otherwise utilized in a 

manner compliant with all environmental regulations. 

UNLOADING AND HANDLING CAUSTIC 
SODA IN RAILCARS 



 

 

The amount of material that is frozen in a caustic soda rail car is dependent upon the outside 

temperature, wind chill, and the time elapsed between when the railcar was loaded and is unloaded. 

In very cold winter conditions, it is possible for a caustic soda railcar to be totally frozen. For this case, 

it may be necessary to steam the rail car for as long as three days (72+ hours) to fully liquefy all of the 

contents. 

A temperature measurement is the best indication as to when the contents have liquefied and the 

caustic soda is ready for unloading. The recommended minimum unloading temperature of 50% 

caustic soda is 70ÁF. At 70ÁF through 90ÁF steaming may be desirable to reduce viscosity. 

If the above measures do not liquefy the contents on the railcar, contact your OxyChem technical 

representative. 

ADDITIONAL NOTES FOR HEATING RAILCARS: 

Do not exceed a steam pressure of 15 psig on the jacket. Certain railcar linings can be damaged using steam 

pressure above15 psig. 

Do not keep steam on while emptying the railcar. Exposing the steam coils without fluid present to 

dissipate the heat can damage the lining due to local heating. 

Do not heat the product over 120
o
F to minimize corrosion of unlined steel piping systems and 

equipment. 

UNLOADING AND HANDLING CAUSTIC 
SODA IN RAILCARS 
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In 2013, OxyChem began purchasing 286K size railcars. These railcars have an increased volume which 

permits transporting a larger quantity of product. Below are example pictures of the unloading equipment, 

and on the next page is a table which provides a comparison to the 263K series railcars. 

 

A. Valve enclosure assembly     

 

 

B. Bottom outlet valve handle and 2ò auxiliary valve / Steam coil connections 

 

1ò Air Inlet Valve 

2ò Eduction Valve 

Pressure Relief Valve 

Bottom Outlet Valve Handle 

  Steam connections 

2ò Auxiliary Valve and plug on chain 
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