
O
X

Y
C

H
E

M
 

C H L O R I N E  H A N D B O O K 



Page 2 of 32 

Occidental Chemical Corporation (OxyChem) is a leading North American 

manufacturer of polyvinyl chloride (PVC) resins, chlorine and caustic soda, 
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.   For every product it makes, OxyChemôs 

market position is No. 1 or No. 2 in the U.S. and No. 1, 2 or 3 in the 
world.   Based in Dallas, Texas, the company has manufacturing facilities in 

the United States, Canada, Chile and Brazil.  

OxyChem has been an active participant in the American Chemistry  
Council's Responsible Care® 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, and using chlorine.  It also in-
cludes information on the manufacture and physical properties of chlorine.  Additional information and 
contacts can be found on the internet at www.oxychem.com 

"IMPORTANT: THE INFORMATION PRESENTED HEREIN, WHILE NOT GUARANTEED, WAS PRE-
PARED BY TECHNICAL PERSONNEL AND IS TRUE AND ACCURATE TO THE BEST OF OUR 
KNOWLEDGE. NO WARRANTY OF MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR 
PURPOSE, OR WARRANTY OR GUARANTY OF ANY OTHER KIND, EXPRESS OR IMPLIED, IS 
MADE REGARDING PERFORMANCE, SAFETY, SUITABILITY, STABILITY OR OTHERWISE.  
THIS INFORMATION IS NOT INTENDED TO BE ALL-INCLUSIVE AS TO THE MANNER AND CON-
DITIONS OF CHLORINE USE, HANDLING, STORAGE, DISPOSAL AND OTHER FACTORS THAT 
MAY INVOLVE OTHER OR ADDITIONAL LEGAL, ENVIRONMENTAL, SAFETY OR PERFORM-
ANCE CONSIDERATIONS, AND OXYCHEM ASSUMES NO LIABILITY WHATSOEVER FOR THE 
USE OF OR RELIANCE UPON THIS INFORMATION. WHILE OUR TECHNICAL PERSONNEL WILL 
BE HAPPY TO RESPOND TO QUESTIONS, SAFE HANDLING AND USE OF THE PRODUCT RE-
MAINS THE RESPONSIBILITY OF THE CHLORINE USER. NO SUGGESTIONS FOR USE ARE IN-
TENDED AS, AND NOTHING HEREIN SHALL BE CONSTRUED AS, A RECOMMENDATION TO 
INFRINGE ANY EXISTING PATENTS OR TO VIOLATE ANY FEDERAL, STATE, LOCAL OR FOR-
EIGN LAWS." 

http://www.oxychem.com
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 T H E  C O M M A N D M E N T S  O F  C H L O R I N E  U S A G E 

¶ Only properly trained personnel wearing approved personal protective equipment 
should handle chlorine equipment, piping and containers. 

¶ Every site using chlorine should have an emergency response plan in place that 
protects both the employees and the community.  All employees should receive 
training on the emergency response plan. 

¶ No one should respond to a chlorine emergency or leak if he or she is not a trained 
responder  or does not have all of the necessary tools, equipment and PPE to re-
spond safety. 

¶ Nitrogen trichloride (NCl3) is an unstable compound that can self-detonate at rela-
tively low concentrations.  Very small concentrations can detonate with tremendous 
force.  Systems where NCl3 may accumulate or concentrate must be actively moni-
tored and managed to maintain NCl3 at safe levels. 

¶ Chlorine will react violently with many different chemicals and materials.  It is essen-
tial that all equipment, piping and valves be properly cleaned and dried for chlorine 
service before introducing any chlorine into the system. 

¶ Chlorine will react with many metals, especially at elevated temperatures.  It is criti-
cal that the material of construction be consistent with the operation conditions and 
that excessive external heat is not applied to chlorine containing systems. 

¶ Dry chlorine will react violently with titanium.  Systems must be in place to protect 
titanium equipment from exposure to dry chlorine and ensure titanium is not used in 
dry chlorine service. 

¶ Many grades of carbon steel can become brittle when exposed to temperatures be-
low -20F.  It is essential that low-temperature carbon steel or a suitable alloy is used 
for continuous chlorine operation below -20F. 

¶ Moisture in dry chlorine systems will rapidly increase carbon steel corrosion rates to 
dangerous levels.  The possibility of generating hydrogen also exists.  Moisture con-
centrations must be continuously monitored and controlled using moisture analyzers 
and drying systems. 

¶ Liquid chlorine has a high coefficient of expansion.  Any system where liquid chlo-
rine can be trapped must have expansion protection.  
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T H E  H I S T O R Y  A N D  G R O WT H  O F  C H L O R I N E 

The earliest annals of chemistry mention 
chlorine compounds. In 77 A.D., Pliny the Elder 
published one of the first practical collections of 
chemical reactions. His formula for gold purification 
generated chlorine as a by-product in the form of 
hydrogen chloride. But more than 800 years 
passed before written records showed that Arab 
cultures had learned to react chlorine with water 
to produce hydrochloric acid. 

Around 1200 A.D., alchemists discov-
ered that a mixture of hydrochloric and nitric ac-
ids dissolved gold. This procedure generates 
chlorine, but there is no record that a heavy 
greenish gas was evolved. In 1630, Belgian Jean 
Baptiste van Helmont wrote of a ñsalt gasò that 
we know contained chlorine, but it wasnôt until 
1774 that Swedish apothecary, Carl Wilhelm 
Scheele, generated, collected, and studied chlo-
rine as an end in itself. 

Even Scheeleôs discovery was nearly 
accidental. He collected chlorine out of simple 
curiosity. Perhaps he too would have treated the 
gas casually if he hadnôt, on some impulse, 
placed some leaves and flowers into a bottle of 
chlorine. Within minutes the plants had turned 
white, and man had the first historical record of 
the bleaching action of chlorine.  

Scheeleôs discovery came when both 
modern chemistry and the industrial revolution 
were taking their first halting steps down paths 
that would soon change the course of history. 
Antoine Lavoisier, the father of modern chemis-
try, took note of Scheeleôs work and quickly be-
came embroiled in a controversy over whether 
chlorine was an element or a compound. Mean-
while, textile producers in the French town of Jav-
elle heard of the bleaching action of this gas, and 
in 1789 bubbled it through a potash solution pro-
ducing eau de Javelle, (Javelle Water), the first 
commercial liquid chlorine bleach.  

The eruption of the French Revolution cut 
short the intellectual ferment begun by Lavoisier 
and his followers. Lavoisier himself was guillo-
tined in 1793, but his chemistry had crossed the 
English Channel. Once again, scientific curiosity 
paralleled commercial necessity. Humphry Davy, 
the English father of electrolysis, demonstrated 
that chlorine was an element with properties use-
ful to Britainôs rapidly expanding textile and paper 
industries. 

In the 1830s Michael Faraday, Davyôs 
lab assistant, produced a definitive work on both 

the electrolytic generation of chlorine and the 
ease of its liquefaction. In 1851, Charles Watt ob-
tained the first English patent for an electrolytic 
chlorine production cell. 
 Through the 1880s and 1890s producers 
in Germany, England, Canada, and the United 
States refined chlorine technology. Around 1890, 
German producers learned that, while wet liquid 
chlorine was almost impossible to package, re-
moval of all water allowed safe shipment in ordi-
nary iron or steel pressure vessels. 

In the early 1900s, chlorine was produced 
in mercury and diaphragm electrolytic cells and 
shipped in liquid form as a matter of course.  A 
modern chlorine industry had formed. By 1913, 
the first permanent liquid chlorine water purifi-
cation system had been installed in Philadelphia. 
The following year, Altoona, Pennsylvania, be-
came the first city to treat sewage with liquid 
chlorine. 

World War I brought added impetus to 
North American chlorine production. Submarine 
warfare practically eliminated imports of chemi-
cals from Europe at a time when markets for 
many chemicals, including chlorine, were grow-
ing rapidly. By the end of the war, the United 
States had a large and firmly entrenched domestic 
chlorine industry.  

In the 1930s, the worldôs chemical indus-
try erupted in a period of extraordinary growth 
that still continues. Bleaching properties of chlo-
rine became just one of its major uses. Its disin-
fecting properties remained vital to health, but 
became a minor market for a chemical that would 
soon affect almost every human activity. 

Today, we use chlorine as a raw material 
in the manufacture of polyvinyl chloride, a plastic 
used in fabricating flooring, pipe, wallpaper, cloth-
ing, furniture, and a wide range of household 
products.  We treat our illnesses with complex 
drugs and treat our crops with insecticides, her-
bicides and fungicides that contain chlorine as 
part of their basic structure. Chlorinated chemi-
cals also enable us to refrigerate and freeze our 
food, cool our homes, offices and cars, and even 
insulate our buildings from the heat and cold. 
 One of the most important uses of chlorine 
is helping produce chemicals that contain no 
chlorine at all. Chlorine and chlorine chemicals 
help promote reactions that produce a host of 
useful products. 
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Production Process  
The basic raw material for the process, salt, 

comes from either mines or underground wells. 
Mined salt is dissolved with water to form raw 
brine. In other cases, water is pumped into salt 
deposits, forming brine in the earth that is tapped 
and drawn off from the resulting brine well. 

Raw brine contains impurities that interfere 
with chlorine caustic production. They are re-
moved by chemical treatment, settling, and fil-
tration. The purified brine is pumped to the cell 
room. The cell room contains one of three types 
of electrolytic cells for decomposing brine into 
chlorine, caustic soda or caustic potash, and hy-
drogen. These three cell types are diaphragm, 
membrane and mercury cells.  OxyChem no 
longer utilizes mercury cells in the production of 
chlorine and caustic soda in the United States. 

The chlorine that leaves the cell is hot and 
wet, and very corrosive. It must be cooled and 

dried in specially designed equipment before it 
can be processed in ordinary steel equipment. 
Additionally, the chlorine stream contains small 
amounts of air, hydrogen and some carbon 
dioxide (due to small amounts of carbon bear-
ing chemicals in the brine). 

Once the chlorine stream is cooled and 
dried, compressors and refrigeration machines 
are used to liquefy the gas. Chlorine is most 
easily handled as a liquid in specially designed 
pressure containers. 

Any gaseous contaminants in the chlorine 
stream are removed.  Small amounts of chlorine 
mixed with them are nearly completely recov-
ered.  The recovered chlorine is then returned to 
the liquefaction process. 
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Characteristics  
Chlorine, at ambient conditions of tempera-

ture and pressure, is a greenish yellow gas with 
a pungent and irritating odor. Since chlorine is 
very active chemically, it is found in nature only 
in combination with other elements. Sodium 
chloride, for example, is widely and abun-
dantly distributed in nature and constitutes the 
chief source of chlorine. Because gaseous chlo-
rine is approximately two-and-one-half times 
as heavy as air, it is slow to diffuse into the air. It 
tends to accumulate in low places. 

Gaseous chlorine can be liquefied by the 
application of pressure at reduced tempera-
tures to form a clear, amber-colored liquid. Liq-
uid chlorine is approximately one-and-one-half 
times as heavy as water. 

In the presence of moisture, both gaseous 
and liquid chlorine are extremely corrosive to 
common metals of construction. At low pres-
sures, wet chlorine can be handled in equip-
ment made of glass, chemical stoneware, titanium 
and certain plastics. Installations employing wet 
chlorine require special care and recommenda-
tions can be made only after a thorough and 
careful investigation. Platinum, tantalum and 
titanium are some of the metals resistant to moist 
chlorine. 

Dry chlorine, both gaseous and liquid, can 
be handled safely in equipment fabricated 
from iron, steel, certain stainless steels, Mo-
nelÈ metal, nickel, copper, brass, bronze and 

lead. These metals are not aggressively at-
tacked by dry chlorine but the slightest trace of 
moisture will cause severe corrosion.  

However, dry chlorine attacks metals at ele-
vated temperatures. Chlorine reacts with carbon 
steel at elevated temperatures. Operations 
above 250ÁF should be avoided.  Dry chlorine 
will also react violently with titanium.  Titanium 
should never be used in dry chlorine service. 

Since chlorine boils at about -30Á F, un-
der certain conditions it can embrittle ordinary 
carbon steels. If temperatures below -20Á F are 
expected to occur, special carbon steels, or 
other materials of construction should be con-
sidered. 

Chlorine is an excellent oxidizing agent, 
which accounts for its widespread use as a 
bleaching agent.  

Liquid and gaseous chlorine are nonflam-
mable and will not support combustion in the 
normal sense. However, chlorine will support 
the combustion of certain materials under spe-
cial conditions. 

Dry chlorine has an extremely high affin-
ity for moisture. Regardless of the environ-
mental conditions of temperature and humid-
ity, all open ends of chlorine pipelines should 
be closed, moisture tight, when not in use. An 
open end of a chlorine delivery line will, within a 
time interval of only a few minutes, pick up suffi-
cient moisture from the atmosphere to cause 
severe corrosion. 
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OxyChem supplies chlorine in rail cars to a variety of industries.  Occasionally, the chlorine is 
repackaged into smaller, easier to manage containers depending on the application.  Tank trucks, 
ton containers and cylinders of chlorine may be encountered.  Please contact your supplier or the 
Chlorine Institute for information on the proper handling and use of these containers. 


