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dental Chemical Corporation (OxyChem) is a |l eading
ride (PVC) resins,dké@yobuinkedand bhoskscfeonda varie
ucts such as plastics, pharmaceuticals and water t
ude caustic potash, chlorinated organics, sodium s
ri de.& OmygrClhetm position is among the top three prod
cip products it manufactures and markets. Based
fac ring facilities in the U.S., Canada and Latin

c —

OxyChem has been an active participant in the Ameri can
initiative since its inception in 1988. Demonstrating
safety and environmental achievement, Relspoansi bl e Car e
management systems, measur e pwirde rmatnrciec ,asa&mdd oaar @ ndwls
review by independent auditors.

Forewor d

This handbook outlines recommended methods for handl in
I't also includes information on the manufacture, physi
analytical methods for testing caustic soda. Additiona
intermew. atxy. com/ operathieomnsteysdenti al s

Il mportant: The information present@&@drihekeiamdi $ s pmovi dae dwaar
speci f iCCaCtliDEMN.TAL CHEMI CAL CORPORATI ON DOES NOT PROVIDE Al
MERCHANTABI LI TY OR OF FITNESS FOR A PARTI CULAR PURPOSE, OR
OF ANY OTHER KI ND, EXPRESS OR | MPLI ED REGARDI NG THEsI|I NFORMA

informati on i s nofi nchouended aond bO&ccaldent al Chemi cal Corpo
what soever for the use of or reliance upon this information
herein shall be construed as, a recommendation to infringe
|l ocal or foreign | aws. Safe handling and use of the produc

information.
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Caustic soda (sodium hydroxide or NaOH) is most common
sodium chloride (NaCl) solution. OxyChem manufactures
di aphragm electrolytic cells. OxyChem does not use mer
soda Phedaots formed from the electrolytic production
Liquid caustic soda is available as a 50% solution in t
correspond to the electrolytic cells used to produce th
OxyChem can also provide dilutions of wvarious concentra
The major difference in the two main grades is the amol
in the final product. Membrane grade caustic soda wil!/
remaining in the product. Diaphragm grade material wild.l
ot her differences can be seen in the proSlpedisf iwchetni anhe
sheets for each grade camwwbexfyowmd/ @m eagcunrteindeslisrigtdes eantt i a l
Al | Ox®Chamstic soda meets the test requirements speci
(FCC) . Not @&l kcaOsyChemoda is produced following all c C
Practices) requirements as defined by the FDA (Food an
produce a food grade caustic soda, which is produced f
FDA. OxyChem does not represent or warrant gener al con
prospective use of a product in a food or food related
appropriate regulations by the user and it cannot be a
requirements are satisfactory for all uses Wwithout suc
OxyChem has played a | eading role in providing caustic
OxyChem plants are strategically |l ocated to convenient/
Caustic soda is shipped via pipelTeemjnask atrreu auksse,d rtaoi |
stocks of our caustic soda in many principal <cities. LC

many other cities and form aénetomoreki @fnceupply for the

The | argest wuser

are the pulp and

and chemical i nd

soda is also use |

and gas and text \
mostly for its a |
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PRI NCI PAL US E SO NASNUDM PCT | O N OF CAU
Caustic soda is one of the very few chemicals
products or processes in which caustic soda i s
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Caustic soda is produced by OxyChem by an electrolytic
prepared from sodium chloride (NacCl), is electrolyzed i
production of caustic s odpar o(duacQHs) oafl scoh Iroersiunlet sa nidn htyhder ocg

I n the membrane process, a solution of approximately 3
sent to evaporators, which concentrate it to a strengt
wat er
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MANUFACTURI NG PR OCES
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MANUFACTURI NG PR OCES

The diaphragm process is similar to the membrane proce
in the cell. Again, additional evaporation is required
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MANUFACTURI NG PR OCES
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SHI PPI NG METHODS

Liquid caustic soda i mamy |plbdret § raomd OxerCrhiemal s i n t e

car, barge and ship quantities. Each form of transpor
service selected will depend upon such factors as siz
plant |l ocation, freight rates, etc.

Liquid caustic soda is regulated by the U.S. Depart me
classified as aTber DbOFSi veemmbfeirc¢ ati. &N |1 824 for | iqui (
soda.
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Causticinoadnay concentration must be respected by every

Before starting to work with it, the user should be aw
precautions to follow, and know how to react in case o
soda may occur under sever al conditions Potentially h
and packaging operations, equipment cleaning and repai
equi pment failures. Empl oyees who may be subject to su
proper personal protective equipment and trained in it

1.Read and understand the | atest Safety Data Sheet.

2. Provide eyewasBbBafeanyt shomsweansdin all areas where ¢
handled. Any caustic soda burn may be serious. DC
solution, particularly in the eyes, without direc

3.Move the patient to a hospital emergency room i mr
applied.

FI RST Al D MEASURES

I NHALATIHfONi:nhal ation of mists, vapors
uncontaminated area. Eval uate ABC's (
Circulating) and treat symptomatical!/l

, Or spray occurs
is Airway constri
y . GET MEDI CAL AT

SKI'N CONTMGEdDdi ately flush contaminated areas with wate
jewelry and shoes. Wash contaminated areas with | arge

| MMEDI ATELY. Thoroughly c¢clean and dry contaminated cl o
|l eat her goods.

EYE CONTIA®medi ately flush contaminated eyes with a dir
possible. Remove contact |l enses, if present, then cont
I MMEDI ATELY.

| NGESTI ONswal |l owed, do not induce vomiting. For defini
oral fluids. I f vomiting occurs spontaneously, keep ai
fluids) and circulatory support (CPR) may be required.
or convulsive person. GET MEDI CAL ATTENTI ON | MMEDI ATEL



PROTECTI VE EQUI PMENT

OSHA requiresswempl pyeust abl e protective equi pment for
caustic soda, the following protective equipment i s r¢€
Wear suitable chemical splash goggles for eye protecti
concentration. The goggles should be close fitting anc
without all owi nlfcheennutsrey odf al ifcawieds.hi el d may be appropr
occur , including loading and unloading operations.
Wear rubber gloves or gloves coated with rubber, synthe
the hands while handling caustic soda. Gloves shoul d be
Sl eeves should be positioned over the glove.

Caustic soda causes | eather to disintegrate quite rapi (
bottoms of trouser | egs outside the boots. DO NOT tuck
Wear chemical resistant clothing for protection of the
recommended.

Wear hard hats for some protection of the head, face &
I f exposures are expected to exceed accepted regul ator
experienced use a NI OSH approved air purifyi.ng respire
PROTECTI VE PRACTI CES

Keep equipment clean by immediately washing off any sg
Wel d pipelines where practical Use flanged joints with
such as rubber, PTFE, or EPDM rubbeft.aplef tao stchree wehdr efaidtst
When disconnecting equipment for repairs, first verify
and the equipment has been drained and washed.

Provide storage tanks with suitable overflow pipes. Oy
overfl ow area away from operations.

Shield the seal area of pumps to prevent spraying of ¢
When releasing air pressure from a pressurized system,
sprays of caustic solution.

I n case of a spill or Il eak, stop the Il eak as soon as g
material and transfer to a chemical waste area. Re mov e
residue with dilute acid. Flush spill area with water
bi carbonate or other acceptable drying agent.

12



SAFE HANDLI NG ©CAIUGDOA

HANDLI NG LI QUI D CAUSTI C SODA

I'n handling caustic soda solutions, care must be taken
and equiGprmaemt 1 oms hpagetdh®: freezing points for solutio]
concentrations.

Should a caustic soda solution become frozen in proces
when thawing the material. The use of atmospheric pres
corrosion can occur in areas where equipment is subjec




GENERAL | NFORMATI ON

Liguid caustic soda has a markedly corrosive action on
have a destructive effect on tissue after prolonged co
to the upper respiratory tract, while ingestion of 1iqg
the mucous membranes or other tissues where contact s
I't is important that those who handle caustic soda ar e
know what precautions to take. I n case of accidental €
area with | arge amounts of water and seek medical att e
refer to the Safe Handling section of this handbook ar
soda.

PLACEMENT OF THE RAI LCAR FOR UNLOADI NG

1. After t

he car is at the |l oading spot, DOT regul ati on
wheels bl

ocked (chocks).

2. DOT regul ations require caution sign(s) be placed on
approaching the car from the accessuntrialc kt heen dr(asi)l.c aCa ui
completely unloaded and déscommectédnsrolighs ocwstomer
ot her suitable material, at | easBTORANK CARhes in size
CONNECDEBSTOREN AT WORK.

3.1t is recomrercdsesdi ttchhatora derail device be placed at t
mi ni mum of one car | ength away from the railcar to b
4. A railcar of caustic soda should only be unloaded wh

5.A suitable ramp should be used to access the railcar
ramp chosen should accommodate a variety of platform
manufacturers, and railcar heights since the railcar

UNLOADI NG PRECAUTI ONS
1T Before making any connections, verify the content of
T Test the nearest eyewash and safety shower per your

T Only responsible and prope y
nitor

ned personnel shoul
operations must be mo t h

rl
ed e car i s connect

14



f Since serious burns can result from contact of caust i
protective equipment (PPE) Iisted below is recommende:
Based on a job task analysis or job hazard assessment

Hard hat

Mon@oggl es

Face shield
Rubberst oetde dloot s
Chemical gl oves
Chemical resistant sui't

Respiratory protection

Make certain the storage tank is vented and has suff
i rail car.

e
Consider restricting access to the area around the r
I transfer operation.

a railcar needs to be moved when partially unloade
be disconnected and railcar closures must be rep

c —
[
—_

ailcar may be sampled either from the top manway,
cedure. Sampling from the bottom unload piping is

as been thawed, special sampling techniques may
t may be present.

QO O —
>

tank truck may be sampled either from the top manwa
ampling from the valve, a customer provided sampling
he sample @egiatéowstbflproduct prior to taking the s
rom the airline purge connection is not recommended.

OxyCh&mM i quid caustic soda is shipped in insulated an
temperature |imit of 225bArFa p prehdBprrse¢fsosruer,e ruesceodmmenn dtehde ¢
up a rail railcar is |Iimited to 15 psig max. Most cus
Unl oading |Ilines should insulated and heated when used
climates. The preferred method of heating is to provi
unl oading | ine, under the insulation. An alternate me
steam (or hot water) can be run through the unloading
met hod so as to NOT put water or stBHOmMRUInrnegmtgly into
steam through unlined steel piping systems can resul'tt
in the product.

A properly designed and equipped padding system must
unl oaded. Compressed air is the most common padding g
costly and it has the adghykonpalt hwasaerxd raf pbeicrmgitdaron:
requiAdédfittings used for padding a railcar should be
The air supply system should be oil free, and have a pl



General purpose caustic railcars are structurally const
approxi mately 500 psig Per 49 CFR 179.15, caustic rail
is set for 75 to 165 psig. The I ower rated relief devic
transport handling, and can release some |liquid onto th
Even though they are designed and equipped as stated, t
padded alaxy&htteme and the Chlorine Institute recommended
At OxyChem after a railcar is | oaded with product, it i
checked to meet the DOT shipping requirement. That test
Because of inherent shaking and jarring experienced by
process, gaskets and joints can | oosen up and customers
unl oading, particular areas to watch are the manway gas
unl oading), and the top operator stuffing box gland are
Additionally, the top operated bottom outlet valve reacl
transit. There have been repputshedhatn ahesael datrachednt o«
pressures greater .than 30 psig are used

HANDLI NG I N COLD WEATHER

Since OxyChear & awmekl Ic airnssul ated and | iquid caustic soda i
arrives at its destination in a |liquid state. However, s
cases of wunusual delays in transit, partial freezing may
A temperature measurement of the caustic soda is the bes
product is 65AF or cooler, heating is recommended prior
its higher viscosity.
If a railcar temperature is over 65AF but product will n
steam | ance for a few minutes to the BOV and auxiliary v
I f freezing has occurred, the following procedure shoul o
1.Vent t hieOxyaGhHecnarrecommends opening the railcar manway
2.Connect a steam |ine to the bottom jacket connection
condensate return |ine at theasscséeammcdmdaensd st al sceudt |oent
railcar, OxyChem recommends regulating the steam pre
psig. This is to protect the Ilining fromldxaessive s
condensate return line is not used, the condensate mu
manner compliant with all environment al regul ati ons.
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UNL OADI NG A ND NENDRBABUSTI C
SODA I N RAI LCARS

The amount of material that is frozen in a caustic sod
temperature, wind chill, and the time elapsed bet ween
In very cold winter conditions, it is possible for a c
it may be necessary to steam the rail car for as | ong
contents.

A temperature measurement is the best indication as to
caustic soda is Teadyetommemideaddimhgi mum unl oading temp

caustic soda is 70AF. At 70AF through 90AF steaming ma

I f the above measures do not | iquefy the contents on t
representative.

ADDI TI ONAL NOTES FOR HEATI NG RAI LCARS:

Do not exceed a steam pressure of 15 psig on the jacket.
pressure abovelb5 psig

Do not keep steam on while emptying the railcar. Expos
di ssipate the heat can damage the I ining due to | ocal
Do not heat the°Fptodminimviege t20rosion of unlined stee

equi pment .

End Safefy Rail
Hand Broke
p
End Platform Grating N G

v, /
Steam Inlet Lo
Connection| Botfom S‘O"\"e' Vaive

Figure 1 - Common Equipment on a Caustic Railcar




UNLOADI NG AND NGNDBUSTI C
SODA I N RAI LCARS

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 outl et valve handl ecoilxondectdans auxi |l i ary v,

Steam connections

Bottom Outlet Valve Handle

2 @uxiliary Valve and plug on chain
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