The OxyChem Sodium Silicates Handbook
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Users of Sodium Silicates will recognize the value and utility of a practical handbook, covering the proper methods of
handling, storing and using this important chemical. This information has been prepared to meet the needs of technic:
and plant personnel who require operating data in their work, with minimum effort re(gjuired for its interpretation.

Buyers and other interested individuals desiring information on Sodium Silicate Liquids, Sodium Silicate Glass
Briquettes, or Sodium Metasilicates will find most of their questions answered in this handbook. For the laboratory
person, basic information has been included on analytical procedures. |If further assistance is heeded pertaining to
Sodium Silicates, OxyChem'’s sales, technical service and traffic departments are available by contacting your nearest
OxyChem location as listed on the inside back cover of this handbook.

“IMPORTANT LEGAL NOTICE: The information presented herein, while not guaranteed, was prepared by technical personnel and is
true and accurate to the best of our knowledge. OxyChem makes no warranty or guaranty, express or implied, regarding accuracy,
completeness, performance, stability or otherwise. This information is not intended to be all-inclusive as the manner and conditions of
use, handling, storage and other factors may involve other or additional safety or performance considerations. While our technical per-
sonnel will be happy to respond to questions regarding safe handling and use procedures, safe handling and use remain the responsi-
bility of the customer. 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 or local laws. OxyChem assumes no liability of any kind whatsoever
resulting from the use of or reliance upon any information, procedure, conclusion, or opinion contained in this Handbook.”
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Introduction

Sodium Silicates

Sodium silicge is the gneic name 6r a seies of
compounds déred from solutle sodium silicee glass
es. They are water solutions of sodiumxide (NaO)
and silicon diaide (SiQ) combined in

varnious tios. Varying the popottions of SiQ to
Na:O and the solids contergsults in solutions with
differing propeties tha have mary diversified
industial gpplications.

Occidental Chemical Cporation’s standai
commecial grades of liquid sodium silites ange in
weight @tio of SiO, to NgO from 1.6 to 3.3.

In addition to liquid sodium silicees,OxyChem
produces sodium silita glass hguettesas well as
metasilicées in garular anlydrous (S-25) and
pentalydrate forms (Uniflo®26). Glass bguettes ag
dissoled on-site  some lage wlume consumer
when freight saings can justify the equipment and
labor costs imolved The sodium metasilites ae
primarily used in teaning compounds. Special
technical hulletins for these compoundseagvailable
on request.

Sodium silicge glass is madeylfusing high puity
silica sand and soda ash in open thefamaces &
1300°C/2400F. The molten glass is coolgilactued,
and damged into \essels Wwere it is dissoled under
pressue by hot weter and steamThe \arious gades
of liquid sodium silicée ae pioduced  varying the
alkali/silica retio and the solids content.

OxyChems silicae plants a& locded thoughout the
United St&es and a within cotvenient shipping dis
tances of all major indusat areas.

20f24



Sodium Silicate Manufacturing
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General Applications

This list indudes both major and minor
uses 6r silicates. The uses noted illus
trate the wide ange of gplications br

sodium silicdes.

Abrasve Wheels
Absorbents
Adhesves
Asbestos Riducts

Bar So@s
Beder Sizing of Bper
Bleaching Textiles & Paper
Boiler Compounds
Brick-Making
Briquetting
Coal
Glass
Ores
Buffering Agent
Building Materials
Acoustical Insuléion
Building Blodks
Themal Insuldion
Wallboad

Cements
Acid-Proof
Chimney
Fumace
Refractory
Spak Plug
Stove
Ceramics
Cement Gouts
Chemical Gouting
Cleaning Compounds
Cogulant
Codings
Enamels
Roofing Grarules
Welding Rods
Concete Cleaner
ConceteTreament
Corrosion Contol
Corrugated Boad

Dairy Cleanes
Deflocculdion of Clays
Dehumidifers
De-inking Ryper

Detegent Formulations
Dishwashing
Drilling Fluids
Mud Additive
Silicate Base Muds
Synthetic Muds
Drum Washing

Eartthwork Construction
Egg Washing
Fiber Dums
Fire-Resistant &nt
Floor Cleanes
Fly Ash Stuctural Materials
Foil Laminding
Foundy
Cores
Hot Tops
Molds
Frits
Fruit & Vegeteble Peeling

GroundWater Contol
CanalsPonds,Waste Lgoons
Saver Sealing
ShaftTunnel & Mine Sealing
Wells, Caissonslrrigation

Heavy-Duty Cleaning

Hog Scalding

Laminging Metal Foil

Laundry Opegtions

Leaher Pocessing

Liquid Detegents

Lithographic Pinting

MagnesiunmTrisilicate

Metal Cleaning

MoldedArticles

Molecular Siees

Oil Redaiming
Oil Wells

Cementing Casingpf Later
Recorery

Corrosion Contol
Formation Cleaning
Fractue Fluids
Heavy Shale

Water Exdusion
Workover Fluids

Ore Flotdion

Paint & Rulber Hllers
Paint Remeers

Paints

Paper Codéing

Paper TubeWinding
Pelletizing Minegls
Pigments
PolishingWheel Cement
Portland Cement
Poultry Processing

Radigor Compounds
Releasé\gent
Rust Remuers

Sealing Container
Sealing Metal Castings
Seconday Oil Recwery
Silica Gel

Aerogel

Hydrogel

Xerogel
Sog Conditiones
Sog-Making
Soil Solidification
Solid Fiberboad
Source for Silica Sols
SpaceéVehide Paint
Steam Cleaning
Synthetic Ctalysts
Synthetic Detegents

Textile Processing
Timed Fettilizers

Tire Cleanes
Titanium Diaxide
Ultramaine
Vegetable Oil Refning
Washing Locomoties
Water Claification
Water Treament
Wire Drawing

Zeolite (Synthetic)
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Principle Uses of Sodium Silicates

Adhesives
and Cements

Liquid sodium silictes of suitale con
centition, usually in the weight rtio
range of 2.8 to 3.3 @widely used as
adhestes in makingiber dums,paper
tubes,and miscellaneous reials.
Sodium silicze is an &cellent adhese
for sealing iberboad baxes because it
sets quikly and frmly holds the laps
together The adiantages of soluke
silicate adhesie indude the easy et
ting of the surdces to be joinedon
trolled penetation, suiteble viscosity
good setting baracteistics,and high
strength.

Sodium silices ae especiajl valu-
able as adhesges because thiecan
change from a liquid to a semi-solid
condition upon the loss of a small
amount of veter. This piopety results
in the adhesk taking a quik, initial
set - so impdant in the mode, high-
speed méune mamifactue of pger
products.

Sodium silicte solutions of widef
varying retios ae used ér making
mary kinds of cementincluding types
for acid-ppof constuction, refractoy
usesand binding thenal insulding

matenals. Cements made with sodium

silicates ae useddr lining and lging
refractory units, prepaiing foundry
molds and cas,laying brick in sulfte
digestes for chemical wood pulpsand
constuction of acid-poof masory.
Cementsdr stores,chimneys, fur-
nacesgcoke ovens,spak plugs,and or
binding metal to glass and petain
are often made using sodium siliea.

There ae a umber of outstanding
advantages of sodium silices as
bindess in the cement mixtes. These

include esistance of the set cements to

acid, to high tempeature, and to veter.
Silicate cements myabe set i the
reaction of an agded substangeausing
the formation of a silica gl or heay
metal silicde.

Other adantayes of sodium silides as
bindess in cements arease of @plica
tion, low costs,and a stwng bonding
action br mary types of sudces.

Pulp & Paper

A 2

Sodium silicées ae used dr de-inking
sizing, coding, and beading of regy-
cled paer pioducts in the pulp and
paper industy.

Sodium silicées hae long been the
stebilizer of dhoice Pbr hydrogen peox-
ide Heading of cellulose Hydrogen
peroxide is an dicient and economical
bleaching ayent when popety stebi-
lized ayainst heay metal ions,
enzymes and othergress imputies.
Optimal eficiency is achieved when the
solution is carectly buffered in the alka
line pH ange. Sodium silictes ae
effective and
economical stailizers and bffering
agents.

Sodium silicges and idrogen
perxide ae used tgether br the
bleacing of cellulosein the

following industies:

The Pulp & Rper Industy, whete
they brighten both soft and hdwood
pulps. They are used maigl with
medanical gound-wood pulps to
upgade nevspiint stod, and with
whiter gpods sub as toveling,
ngpkins,magazine stok and better

quality pinting papers.

TheWaste Rper or Rper
Regding Industry, whete sodium
silicates aid in epulping and de-inking
opestions. Silicdes stailize and
buffer peoxide Heading st@s to
provide a vhiter regycled pulp.

OxyChems Grade 40 liquid
sodium silicte is the peferred
silicate for wood pulp leading
opemtions. Gade 50 is also used
in pulp Head liquor and can dieve
cost s&ings in some situ@ns.

As efforts to egycle pger incease
waste pper has become akraw
material. Approximately 25% of the
fiber used ¥ pagper and boat mills
now comes fom waste pper, and this
amount contines to incease Ten to
fifteen pecent of vaste pper is
de-inked and Beaded to mak whiter

grades of pper The balance is used in

pgoer boad products vhere
brightness andleanliness a not as
important.

The de-inking pocess solubilies
and emoves nonibrous méerals, such
as inksfrom the iber stok. This is
usually accomplished ya

*Mechanical pulping of pger to be
regycled.

Alkaline cook solution to suspend
nonflbrous méelials (pimatily inks).

*Washing and/oridtation to s@arte
de-inked fbers from impuities.

Sodium silictes perdrm mary of the
roles in the \aste pper ledaiming
process.They act as bffeling agents,
regulaing the intensity of alkaline
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Principle Uses of Sodium Silicates

conditions. They also pevent
unnecessgrdegraddion of the fher
stodk duiing the alkaline cook Silitas
also act as dispging aents,suspending
inks and other undedble mderials,
preventing their edgposition onto

the iber.

Detergents
& Soaps

Many detegent opeations ae
performed using both the liquid and
dry grarular forms of sodium silices.
Sudh opesdtions ange from metal ean
ing, textile processinglaundeing and
de-inking pper, to washing dishegairy
equipmentpottles,floors, and locome
tives. For instancein the textile indus
try, sodium silicées ae used with
bleaches,sogs, wetting aents,
synthetic detgyents and other alkalies i
opegtions sut as ¢eaning and
finishing, kier boiling, wool scouing,
bleaching and dgumming

A large amount of@seath has been
done on the fimciples of ¢eaning and
detegent pocessedielping to estalish the
value of sodium silides as
detegents.

Sodium silicées possess suic
fundamental mpeties as lav
interfacial tension of solutiongainst
various components of djrgood
emulsifying and suspending pers,
reseve alkalinity for neutelizing or
sgonifying soil maerials, and high
buffering paver. Buffering endles
detegent solutions to maintairpgroxi-
maely the same pHalue on dilutionpr
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n Propety of UNIFLO males it especiafl
suiteble for diy mixing with other tean
ing agents suh as \arious
phosphées,soda ashgaustic soda,
and wetting agents. Soak-tanlspray,
and electlytic types of teaning ae
caried out using alkaline solutions.
Geneally, sodium silicées in the meta
to ortho ratio range ae impotant
ingredients in these solutions.
Tempestures in alkaline leaning
bahs usualf vary from aound 1®° F
for the spay-type pocess to just under
the boiling point 6r the soak-type and
electolytic processes.

For well over a centuy, both liquid
silicates and metasilitas hae been
added to sops as hilders. Liquid
silicate of a weight atio arund 3.3
is used in the aler of 1% (an{drous

until most of the alkalinity has been Reu basis) in bar and toilet sesito pevent

tralized by acidic maerials.

Cleaning with alkaline solutions is the

oldest brm of commectial metal tean
ing and still the most widglused The
alkaline crystalline metasilicees,suc
as UNIFLO 2@nd S-25are widely used
for metal teaning either qearately or as
components inleaning

formulas. The garular, free-fowing

rancidity.

In the commaegial and the self-
sewice types of laundies, metasilicdes
are used as spawilders. The silicde is
used either alone or in combiiwa with

other alkaliesand the detgent action is

considegbly enhanced\eer tha of sog
alone

The use of synthetic degemts has
grown vety rapidly. These detgents
were first used alone andté; in
combindion with phosphtes and other
builders as the detgent piopeties were
gredly improved However, a seious
weakness deloped with the intiduc
tion of these detgents br household
washing tasks. It as bundthat the syn
thetic detegent compositionsvere coro-
sive to alumimim, zinc, and cetain metal
alloys used in domesticaghes. Ther
was also #iadk on pocelain enamel and
overlaze fine china decagtions. The
incorporation of sodium silicge in the
compositions lwught these coosion
and alkali #adk problems under conti.

While mary new detegent poducts
have since been imiduced sodium
silicates still perbrm the same
functions in these meproducts.

Gels, Catalysts and
Zeolites

Silica gels my be pepared by treding
sodium silicée solutions with acids,
washing the pcipitaed silicic acid to
remove solulte saltsdrying, and educing
the ilesultant poduct to suitble paticle
size range. Siliceous #io

silicates ae geneally used bér making
silica cels. The end poduct,a garular
glassy mternal, has an immense
intemal poe aea,giving it the cpacity
to absorb lage quantities of moisteras
well as other substance$his piopety
makes @ls useful as dehumidifying
agents br air and otheragesand asif-
tering agents to trify juices and beex:
Specialy prepared silica @ls ae used
for making themal insuldion

materials.
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Principle Uses of Sodium Silicates

Closel relaed to silica gls ae the
amoiphous silica parders which ae
used as atitives to ubber poducts to
provide érasion and war esistance
Other usesdr these silica mducts ag
for thidkening aents in inksplastics
and \amishes suspending@ents in
paints,as vell as anti-caking atitives
in various compoundssud as dusting
powders and insecticides.

Sodium silictée solutions eact with
solutions of may solube salts to érm
complex gelainous pecipitaes. or
instance aluminum salts eact with
sodium silicée solutions todrm sodk
um-alumirum silicae gels which can
be pocessed to makbase-xchange
maerials paticulary
suiteble for water softening

Many combindions of silica gl
with other substanceseaused in mak
ing caalyst mderials. One of the most
widely used of these is the
silica-alumina type of ¢alyst, which
contains alumina intintely associted
with the silica @l. With careful and
precise pocessingthe died silica-alu
mina cdalyst is used in aious opes
tions in the petrleum industy, suc as
the poduction of high octaneagoline
Silica gels,with quantities of grious
compounds co-jecipitaed or deposited
after the siliceous ntexial has solidi
fied, have been used to inease ca
alytic actvity in a wide ange of reac
tions sut as aidation of oiganic com
poundscrading petoleum tydrocar
bons,and
oxidation of sulfur dixide to sulfur ti-
oxide.

Similar in some aspects to silicalg
catalysts ae the molecular sie com
pounds 6rmed ty the eaction of sodi
um silicae with various saltssut as
sodium aluminte.

The molecular siee compounds ar
crystalline in stucture and hee con
trolled intenal poe sizs. This gves
the si&e compounds themakable
propety of being &le to searate mix

tures of diferent sizd molecules.
Upon passge thiough a molecular
sieve, a paticular si2d molecule in a
mixture is eetained in and on the pes,
thus efecting a

separation or sceening action.

Foundry

Another gplicaion of the @l-forming
propeties of sodium silice is in the
foundsy industy. Mixtures of sand and
silicate for making both molds and
cores in the dundly are gven an initial
set ly forcing CQ gas under mrssue
through compactedfms. The initial
hadening of the silice-sand mix in
the CQ process

is caused ypa themical eaction
between the carbon diade gas and
sodium silicée. The alkali of the
latter is patially neutalized forming
an eelainous silicic acid viich binds
the sand péicles tagether in a stif
mass. Lter, as the mix loses moise)r
further bond sength is povided
Molds and caes made Y this piocess
can be used immededy and need not
be died or baled, as equired in the
case of oil oresin bondeddrms.
Sodium silicge solutions in the wight
ratio range from 3.22 to 2.00 argener
ally recommendedof foundry use
Often cetain oganic maerials, sud as
suars, are first mixed in the silicte to
impatt special popeties.

Soil Stabilization

The eel-forming piopety of sodium
silicate is used to acntage in soil sta
bilization. Sodium silice solutions,
along with eacting bemicalshave
been useddr the consolidgon of
porous soil stnctures br mary yeas.
Soils ae solidifed and sthilized to
increase their load-bdag cgacity, to
arrest settlement and

lateral mosement of bunddions,

and to conwl the fow of water in
eathwork engneeiing projects sub as
dams,mines,tunnels,and

excavations.

The stailization of poous soils
by sodium silicée is bought dout by
an induced gl formation of a silicae
solution after intoduction into the soil.
Gelling of the silicée solution esults
in a modifed soil stucture
of increased sength andeduced
pemeaility. The celling may be
brought doout ty either immedite
or slav reaction.

In the frst caseor immedide
reaction separate solutions of
untreaed sodium silicee and of a
reacting meernal are altenaely
introduced into the same soil
formation. Upon contact of the
two solutions in the subsade soil,
immediae gelling occus.
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Principle Uses of Sodium Silicates

In the second caswhich is the pe-
fered methodreacting bemicals a
mixed with the silicge solutioncaus
ing a delged self-hadening action.
The delged gelling solution,or chemk
cal gout, solidifies @ a pe-detemined
time after being pumped into a pEus
soil formation. This gout solution mg
be \aried as to concerdtion, viscosity
and ¢l time to meetarous mixing
and injection equitements. Hafening
of the gout solution in the soil is uni
form and completeThis method of
single injection has the dtiional
advantaye of using onf one fnal solu
tion.

Silica Sols and Water
Treatment

Silica sols of colloidal silica nyabe
prepared in seeral different ways.
Methods of pgparation indude diaysis,
electiodialysis, neutalizaion of a sodi
um silicee solution ly an acid

or acid substan¢@eptizing a silica
hydrogel, and passge of a sodium
silicate solution though an ion
exchanger for sodium emoval.

The theoy of formation of colloidal
silica in the actiated form as used in
water treament is @neally regarded to
be the gowth of silica paticles from
low molecular veight silicic acid
Freshy liberated from the sodiunsilicate
solution ly neutalizaion, these acids
polymelize, increasing in molecular
size, and brm micelles of pgtmelized
silicic acid with a siong nejative
chage. After a contolled ajing peiod,
the silica sol is diluted to pvent fur
ther poymeiization and to stailize for
a relaively shot time the actiated silr
ca.

Activated silica sols a& used in
water puification as cogulant aids,
flocculding impuities with alumium
and ion salts. In lime softening of
water, activated silica acts as aiprary
coagulant. Activated silica is used in
the teament of both awv and vaste
waters.

Corrosion of ion in weter systems ma
be contolled by the adlition of small
amounts of sodium silitg usuall of
siliceous &tio, which deposits a thin
protective film of silica on the metal.
In alkaline ¢eaning opegtions, the
presence of sodium silitain the deter
gent solution inhibits #ad by the alka
li on alumirum and will gealy retad
the dtadk on zinc Again, a pootectve
film on the metals dared from the
sodium silicée inhibits the action of the
alkaline solution.

Coatings

Sodium silicée solutionsegither
unalteed or suitbly modified, are used
in making \arious paints and ctiags.
Upon losing small amounts ofater,
thin layers of liquid silicaes frst
became tdg/ and then lbange to had
films.

Considegble loss of veter occus
at ordinaly room tempestures,but to
render theifm more waterresistant,
elevated tempestures ae necessgrfor

drying.

If hed is to be used in the ying oper
ation, it is impottant tha silicate films
and co#éings not be xposed to an ini
tial tempeeture thd is too high.

The tempeature should if st be slov-
ly raised to asund 210F and held ther
until the majoity of thewater is
remosed Then,the tempeature may be
increased to therfal level desied sud
as in a 300-70@ range. Sudlen he&
ing of the vet film to a high tempex
ture is not desable. Sud treament in
mary instancesvould cause stearorf
métion, resultingin blistering and loss
of integrity in the died film. Infra-red
hed is
suiteble for diying silicae films.

Sodium silicges used in cdimg and
paint formulations \ary in ratio from
about 2.0 to 3.3.The alkaline atio sili-
cates dy somevhat more slavly than

the siliceous liquidsThe alkaline atio
solutions dy to form films th& are
slightly more flexible than those of
siliceous atios.

If high tempegtures ae not pactical,
the water resistance of a sodium siltea
film may be enhancedylreaction with
an acid or ceain saltssud as boic
acid, phosphoaic acid sodiumsilicoflu-
oride, and aluminim phosphie. Sud
maerials mg be incoporated inthe
paint ormula or goplied as a solutioim
the form of a second cdiag or
curing tregment.

Two other vell-estdlished
applications of sodium silic
codings ae for welding 1ods and oof-
ing garules.
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Specific Applications for OxyChem Silicates

Use -
Application

Abrasive wheels

Acid-proof
cement

Adhesive
formulations
Briquetting glass
batch and coal

Coating
formulations

Coating roofing
granules

Corrosion
control in
water lines

Deflocculating
clays

De-inking paper

Drilling muds
Engine coolants
Fiber drums

Foundry molds
and cores

Furnace and
stove cements

Hardening
concrete

Hot tops for steel
ingot molds

Kier boiling
textiles

Grade
Silicate

40
40, 42

40, 42, 47

40, 42, 47

40, 47

40, 42, 47, 50

40, 42,50

40, 42, 47, 50, 52

All grades

40, 42, 50, 52

40, 40 Clear

42

49 FG, 47, 50, 52

50, 52

40, 42

40, 49 FG, 52

JW-25, 40, 42,
JW Clear, 30 Clear

Proper ties
Binding
Acid resistance

Binder

Binding
Film formation

Film formation

Film formation

Dispersing
action

Deflocculating
action
Colloidal

Corrosion
inhibition
Adhesive -
Fast set

Binding
Binding
Chemical

Binder

Detergent

Advantages

Economical binder

Economical -
High performance

Strong bonds
Economical

Reduce dusting

Low cost -
Fire resistant

Fireproof -
Water resistance
Pigment binder

Reduces rust
and lead

More fluid -
Power reduction
in brickmaking

Whiter pulp
Stabilizing well

bore

Protects radiators
and water pumps

High strength
Fast set

Plastic -
Heat resistance

Dust-proofs —
Longer life

Economical binder

Whiter cloth —
Better dyeing
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Specific Applications for OxyChem Silicates

e v
T e

Use -
Application

Laminating
paper and metal
foil

Leak sealing

compounds

Manufacture

of gels,
catalysts, and
molecular sieves

Manufacture
of soaps,
detergents and
industrial
cleaners

Manufacture of
titanium dioxide

Manufacture of
ultramarine

Metal cleaning

Ore flotation
Paper beater
sizing

Paper products

Pelletizing
minerals

Pulp bleaching

Slurry thinner

Soil stabilization

Grade
Silicate

40, 45, 47, 49 FG

42,47, 50

40, 42,

40, 42, 49 FG, 50,
52, Anhydrous
Metasilicate
UNIFLO®

40, 42

40, 42,

Anhydrous
Metasilicate
UNIFLO®

40, 42, 47, 50, 52
UNIFLO®
40, 42

40, 42

40, 42

40, 40 Clear, 50

Proper ties

Adhesive-
Fast set

Film forming

Chemical

Wetting and
emulsifying
action

Coats particles

Coats particles

Wetting and
emulsifying
action

Deflocculating
action

Formation of
precipitates

Adhesive-
Fast set

Binding

Buffering and
sequestering
agent

Transport and
handling

Chemical

Advantages

High speed
operation —
Thin film
application

Economical —
Rust inhibitor

Convenient
silica source

Metal protection —
Increased
detergency

Acid resistance
Reduces chalking

Increased acid
resistance of
pigment

Increased
detergency

Improved
separation

Smooth, hard
paper surface

High strength
board-

Ready to use
adhesive

Imparts some fire
resistance

Fast set-
Strong bond

Conserves
oxygen

Improved
transportation
economics

Increased load
bearing-prevents
foundation

settling- prevents
cave-in during con-
struction
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Principle Grades of OxyChem Sodium Silicates

40 9.1 29.2 61.7 3.22 415 75
40 Clear 9.1 29.2 61.7 3.22 415 75
42 9.3 30.0 60.7 3.22 425 140
JW Clear 106 26.9 625 254 42,0 23
JW-25 106 26.9 62.5 254 420 23
47 112 319 56.9 2.84 47.0 250
49 FG 124 321 55.5 258 49.0 230
52 139 334 52.7 2.40 52.0 640
50 147 294 55.9 2.00 50.0 122
WD-43 131 236 63.3 1.80 438 25
30 Clear 106 27.07 62.33 255 423 20
20 Clear 8.75 2855 62.70 3.26 40.4 55
Gravity andViscosityValues 420°C Stomer Seconds x 2.75 = Centipoises

In addition to the &ove regular gades OxyChem maks
special sodium silidas of diferent compositions to meet
customer spegdations.

OxyChem Solid Sodium Silicate Glass Briquettes

Anhydrous Glass A clear glass in

Physical Form — briquette or arshed
322 etio** form

Weight etio — '
typical Na0:3.22 SiQ

Weight per cu. ft-
briquettesagpprox. 85-90 pounds

**Qther ratios available.
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OxyChem Sodium Metasilicates

NIFLO® ..
godll:uRn Metasilicate
y

entah ydrate
Physical Form A white,
free-fowing

grarular product

Molecular rtio

and tydrate-
approx. Na,0-SiO-5H,0
pH values (3) aroom
tempeegtures
0.1% solution 115
1.0% solution 12.4
5.0% solution 13.0
Total NgO - typical 29.2%
Solids content - typical 58.2%
Melting point 72.2C
Containes Net\Weight (Approx.)
Multiwall bags 50 Ih

100 |h

25 Kg bays
Bulk bags (Super s&s)
Bulk Rail Cas
Bulk Trucks
Uses
Dairy cleaning

Laundry opestions
Detegent formulations
Metal deaning
Dishwashing compounds
Paper mill opegtions

Car wash

Industial cleanes
Concete deaning

. i
.5 FERr P
-25 Anh ydr ous Sodium
etasllicate
Physical Form A white, Bulk bags (Super s&s)
free-fowing Bulk Rail Cas
grarular product Bulk Trucks
Molecular &tio - Uses
IOX. Na,O - Si == .
ap & o Dairy cleaning
Floor deaning
H values (3) aroom .
'?empeature(s ) Detegent formulations
0.1% solution 11.8 E?;J;\Sgsgﬁlelagg?ns ounds
1.0% solution 12.7 Metal deani% P
5.0% solution 13.2 . 9
Industial cleanes
Total NaO - typical 51.0% Soil stailization

99.5%
108a

Solids content - typical
Melting point

Containes NetWeight (Approx.)

50 Ibs.
100 Ibs.
25 Kg. bags

Multiwall bags
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Safety Procedures in Handling Sodium Silicates

Liquid Silicates

Sodium silicées ae non-fammale,
non-eplosive, and non-teic. They
are, however, alkaline méerals and
pose hazals to the skin andyes. The
physiological efects of contactary
with the alkalinity of the silice
involved, and ange from causing itita-
tion to causing leemical lums.

While the liquid gades of sodium
silicate of geaer than 1.6 wight iatio
are not stongly alkaling they should
be handled with car If ther is ay
risk of silicae solution splashing in the
eyes,goggles should be arn. It is
also ecommended ttappropriate
protective dothing and glees be warn
to prevent silicde solutions fom com
ing into contact with the skin.
Additionally, the use of oil-based cold
cream or petsleum jelly on skin aeas
tha could possity come in contact
with the silicae would also be benkef
cial. Under no ccumstances should
liquid sodium silicges be ta&n inter
nally.

Metasilicates

The garular metasilices ae also
non-famméble and non-gplosive

but ae highly alkaline The compounds
themseles,as well as water solutions
of the metasilicies,may cause kemical
bums to the skin andyes. Appropriate
eye piotection,as vell as potective
clothing and glees,must be vern
when handling sodium metasiltes.

Consult the spedd maerial sakty
daa sheetdr detailed handlingnstruc
tions and ecommendedrft-aidproce
dures pior to use

Prior to using aw liquid silicate,
carfully read and comphend the
material sakty dda sheet spead for
the gade of silicée being used

Storage and Handling

The various gades of liquid sodium
silicates ae supplied in quantitiesaw-
ing up to 16,000 @lon lots.

The smallest quantity nrally shipped
is in 55 @llon steel dums. Lager
shipments a made in tank ticks and
railroad tank cag, by pipelines,and in
large, synthetic

rubber, collapsibde containes.

Tank tuck shipments of silidas in
order of 3,00-4,000 @llon quantities
are usualy made 6r deliveries to
customes requiting less than tank car
quantities. Lager shipments ar
ordinaiily made in 16,000ajlon and
10,000 @llon railroad tank cas.

In those instanceshere a
customers plant is locted near
a sodium silicee plant and the
silicate requiements a lage,

it is sometimes economical to
constuct a pipeline beteen the
two plants and maksilicae
deliveries though the line
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Unloading Tank Cars

Sodium silicge tank cas ma be unloaded  foot \alve, replace the dome ger usinga  the pipes.The cgs or plugs should then

by gravity flow (if the top of theeaceving gaslet and tightenThen dad an air be ieplaced on the steam inlet and outlet
tank is laver in lesel than the outlet of the  pressue line @the connection connections.

tank car) by pumping or by air pressue. provided on the dome wer. When air .

Arrangement of the unloading nfesmism  is tumed on the silida will stat to flow /.After all the silicae has been unloaded
varies somerha with different tank cas. from the car Cae should be ta#n not from the tank caclose the éot \alve (6)

. . . to use air pEssues geaer than hout by tuming the alve rod handle (3jand
Figure 1gives a sectional sk of a 25 psig Sil’ﬁf‘,e the t’gii/ \alve (2) is set to remove the connectinglabed ubber hose

tank car sheing one aangement of the release 25 to 30 psig For sakty, thele and angledittings. Scew on thepipe plug
unloading melganism. The outlet (9) on should be installed in the air Iiné to the or c@ to the car outlet connectiofihen,
the tank car is a special 4 lmfitting dome a guge and a safy \alve set to add ebout 50 gllons of veter to the car to
which is usualf reduced to a 2 or 3 ihc prevent hadening of the

. X X release 25 psig s
size for cgping or pluging. In ary case silicate apund the ot valve, and eplace
the outlet line of the tank car should be 6. If necessarto heathe silicde with the dome ceer (1). Any other connections
connected to a 3 ihdine leading to the steamfirst loosen dome ger. Then tha have been made should be disconnected
stolage tank. Some caiae equipped with  remove the cas or plugs fom the steam : .
a gite \alve and pluginstead of aalve coil inlet (8) and outlet (7) connections, ~ S-After the car is empfyrecautions
cap assemly with plug as shon in the and dtach a steam line to the inlet conpec  Should be tan to insue tha the unloading
illustration. The cas ae usualy equipped  tion (8). Intoduce steam shdy into the line is deined or thasughly flushed
with steam coilsdr warming or thaving line until the pipes arheted and steam ~ Otherwisethe silicae may haden or
the sodium silic in cold veaher and condenga emere from the coil outlet 7862 in the line Itis good pactice to

male the fexible connection on the
unloading line emovable so it can be
disconnected and sakin water to
prevent hadening of silicte in the theads

(7). Steam mathen be

somevha increasedbut cae should be
exercised to pevent uptuie of the steam
heder pipes. Since plonged use of

Retrring to Fgure 1,instructions ae
noted bel for unloading sodium
silicate from tank cas.

1. Set handlake and Inck wheels after  steam is not destle, tum of the steam O joints. If unloading isy)

car is popety spotted Caution signs and unload as soon as the sida vamm @y, the unloading line mebe deared
should be placed hoth ends of the car enough tolbw readiy_ Low pressue by UOWIHQ Wlth'all' or steam ‘ﬁm the tank
being unloaded toan pesonsas vellas  steam 85-15 psig should pferbly be car end of the linelf a pump is usedhe
switching ciews, that the tank caris cen  ysed to mvent possile deposits on the line should be pumpedydand the aive
nected Deil attachments a& coils. closed on the pump inleThenthe line
sometimes adsed br the open end of the should be lown badk from this point. The
siding Gaggles or &ice masks should In ary casetum the steam bbefore the  pump is usuall left full of silicate. The

be wom to guad against ge injury. silicate has dopped belw the level of the tank car end of the line should then be

heding coils inside the caAfter the caris  cgoped to
2.Remae the dome aer (1),and ty out  unloadedary condens remaining in the  minimize diying of ary remaining silicze.
the oot \alve (6) to mak cetain it is in coils should belbwn out using com
the dosed position. pressed airThis is to

3. Remave \alve cap asserrly (10) a the prevent possite freezing and torsting of

bottom of the outlet (9pnd dtach tank
car angle connection and hose or pipe to
storege tank. If it is covenient to use the

2 inch openingremove the 2 inb plug !
and tush to 3 inb for connection to the Ty
rubber hose or pipe [ e

4. Retun to the dome and open tloef
valve (6) ly tuming the \alve rod handle
(3). Leae dome ceer of unless unload
ing with air pessue. If unloading with a
pump,stat the pump after thebt \alve is
opened With gravity flow unloadingthe
silicate will stat to flow when the éot
valve is opened

5. If air is emplged for unloadinguse the 4 S e Tk
following procedue. After opening the
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Tank tiuck shipments of liquid sodium
silicate ae made in quantities of
approximately 3,500 gllons.

The unloading of a tankuek is han
dled by the truck driver using a pump
or air compessor mounted on the
truck. Nomally, 10 and 20 dot
lengths of heay rubber hose & car
ried on the tuck for connecting to the
line provided ky the customer and
leading to the stage facility, or tank.

The unloading line to the stme tank
should be 3 int steel pipe and loted
inside to the xtent possike to pevent
freezing The connecting end should
be theaded and gged to pevent the
setting up and hdening of liquid sik
cae. A plug type alve should be in
this line dose to the gaped end

————

Steel Drums

Drum shipments of liquid sodium
silicate ae made in 55gjlon non-
retumable steel doms.

Air pressue should neer be used on
silicate dums in emptying themThe
drums ae not lilt as pessue essels,
and could upture under
pressue causing a s@us accident.

Shipments of sodium silitain
drums equire an unloading décfor
moving the dums in and out of the
motor tiuck or railroad bocar. For
moving, handling and emptying dims
of silicate in the plantuse is odinaily
made of suie equipment as dm hand
trucks, fork lift trucks, hoists,and dum
cradles. Dum
cradles ae useful in handling and held
ing drums Pr dispensing small quanti
ties of silicae.

In using a dum cradle Pr patial
withdrawals of silicde, the dum
should frst be upended with the end
having a 3/4 in& plug on top.The
plug is emoved and eplaced with a
3/4 inch gate valve dium spigt. The
drum is then placed in a hipontal
position on the dm cradle with the
2 inch plug on top.As silicae is with
drawn, the 2 int plug should be slight
ly opened to alle air to entethe
drum. After finishing a withdawal of
silicate, this plug should be sawved
down to dose the opening

Drums should be sted in a dy, and
in winter a easonbly wam, ware-
house If allowed to become cold
enough to feez, which occus
a little belav 32°F liquid grades of
sodium silicée, upon thaving,
sepaiete into lyers of diferent

5

composition. To restoe to the dginal
uniform compositiona thoough

mixing is required which is difficult to
accomplish in dims. Therefore, to
avoid a mixing opegtion, it is recom
mended thiathe silicde not be allwed
to freez. Futhemoreg, if the silicae is
kept a ordinary room tempeatures emp
tying from the dum is moe easy
accomplished ypavoiding the higher vis
cosities due to loer tempegtures. On
the other handdrums of silicées should
not be stoed in places here the temper
aure is extremey high sut as netto a
furnace or hear. In generl, tempee:
tures under 9% ae desieble since po-
longed stoege & higher

tempestures mg cause gadual

themal decomposition.

15 of 24



The gneal rule for stoege cgacity is
1.5 times the nonal shipment @lume
Tanks mg be consticted of 1/4"mild
steel it 3/8” gauce is pefered Plastic
tanks made &m alkali esistant pgleth-
ylene or pojpropylene mg also be used
Silicate stoege tanks should be eered
and povided with a

manhole ér inspection. Stage tanks
should also be prided with a ent and
inlet and outlet lines. If tank car
shipments & to be eceved the

storage tank should gferably have a
cgpacity of not less tharbaut 20,000
gallons.

Storage

Locdion of stoege tanks inside a hea
ed huilding is desigble to minimiz cold
wedgher toubes. Outside stage tanks
should be insutad (1 1/2” thick insula
tion is usualy adequee) and
provided with heéing coils in most aas.
Extemal heding coils ae
recommendedsince intenal heding,
except of the mildest typegorobebly
will result in“baking” the silicae on
the heéing unit. Futhemore, intemal
heding may cause undue concegiion
of the silicae solution,and the érmation
of an ecessie quantity of sludg or“bot-
toms”in the tank.

Pumps, Valves and Piping

For handling the arious gades of

liquid sodium silicge, rotary or
centifugal type pumps he been

found séisfactoly depending upon

the job to be pedimed Flooded
suction is equired for centifugal pumps,
but sut pumps nanally requie less
maintenance since the

padking gland is not subjected to full is

chaige pessue. Rotay pumps

are useddr sewices equiing positve
action,and ae self-piming. All ir on
constuction is sésfactor for silicae

pumps,and standar steel pipe meets the

Handling Sodium Metasilicates

usual piping equirements.

For most silicge installéions, rubber
diaphragm or plug type alves ae
sdisfactoy. Gde \alves ae often
used but globe \alves ae generlly
to be @oided The use of lass,
bronze, coppeyor alumirum on
wetted pats should beaided

A special OxyCheniechnical Bulletin
on stomng and handling liquid sodium
silicates is &ailable for those deding
more detailed irbrmation.

Bulk trudk shipments hae beendund
practical br UNIFLO® sodium metasilide
pentalydrate, and ankidrous sodium
metasilicée. In paticular, this is tue
whete the distancesvnlved ae not gea
and the consumption is notdarenough
to justify rail delivery. Through lulk han
dling sodium metasilitas,a saings can
be ealizd in aw maeral costs and ind-
plant handling

A tank-type tailer is aailable for this ser
vice and is equipped with aild-on
unloading system kich pneuméically
unloads the metasilitainto the stage
bin. The unloading opetion is caried
out by the tudk driver, thus making a
complete deliery.

O

Long stoege or stoege & elevated
tempeegtures should bevaided

Foreign maerials of all types should be
kept out of silicde stoege tanksand
inspection madetaegular intewals to
note aly accunulation of sediment on
the bottom of the tanks.ofnation of
sedimentpr “bottoms; should be
cleaned fom tanks as necesgar

In the lulk stolage and handling of
sodium metasilidas,the fllowing pre-
cautions should be obsed:

1. Avoid moistue pidkup in the
storage bin with a desicdar bregher.

2. Schedule shipments of reial to
avoid prolonged peiods of stoage.

3. The dishage opening of the
storage bin should hee a slope ofta
least 60 dgrees.
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Handling Sodium Metasilicates contd

Equipment

Ther is shavn in Fgures 2 and 3 a
drawing illustrating a typical staage
facility for UNIFLO® sodium metasHi
cate pentajdrate. A desciption of the
equipmentequired Pllows:

1. Unloading line

For receving maerial from the self-
unloading tuck, a tmnsmission line
made with 4"standad pipe is equired

An adgter, OPW Kamlok No. 633A,
is required on the 4line to male the
flexible hose connection to theltler.

A cap is needed on the open pipe to
keep the bin aitight and fee of mois
ture.

To allow for a 5'radius bend in the
flexible hosethe ixed tansmission
line inlet should be Sbove gound
level.

2. Storage bin

A 9’ diameter glindrical, 60° cone
bottom bin with a gaacity of dout
1200 cubic €et is sugested This siz
bin will hold goproximately 30 tons of
UNIFLO® sodium metasilida pen

tahydrate. Prefabricated bins,
suiteble for metasilicte stoege, are
marufactued by several companies.
Geneally, these bins &brd consider
able sarings over the custom-lilt
installgions.

An unloading augr can be puhased
with the bin. The standat 6” auger
will give a disbawmge rate of dout 750
cubic feet per hour
3. Vent piping

An 8” vent pipe connectiondm the
dust flter and desicdar is required
Slide gates should be prided to
insure haring the \ent open to the lga
filter during unloading

4. Bag filter

Since less @lume of air is used in
this system than in a ceentional
pneumdc systemthe air sparation is
relatively simple A bag filter over the
8" air outlet is all thawill be required
We sugest using aesin-teded
Dacron* cloth for the bg. The doth
style #702-50 is used successfui
self-unloading dk installgions. This
cloth has a peneaility rating of 20
CFM per squa foot & the 15 psi oper

aing pressue. The bag is 4’in diame
ter and 6long, or a total &th area of
75 sq. ft. This allavs for mote than
three times the @lume of air to be
vented fom the tank.

75 sq. ft. x 20 CFM/sq. ft. = 1500 CFM
capacity 1500 CFM cpacity - 450 CFM
(truck compessor gting) = 3.3

* Reg. .M. of E.I. du Bnt de Nemouwr

5. Desiccator

To avoid moistue laden air enterg
the stoege bin,a desicctor is recom
mended ér the bin ent. The desicca
tor will contain a desiccant sa@s cal
cium suléte, calcium dloride,
silica cel, or a pepared mixtue.

Changes in @amospheic tempesature
and pessue will cause some paggE
of air in and out of the bin. keever,
most air will enter as ntevial is being
evacuded The desiccir siz is deter
mined then ¥ the fow rate from the
bin auger. A 6” auger, for example
will have a fow rate of 750 cubicdet
per hour The desicctr should be
sized to handle thavolume of air
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Technical Data

This section msents tales and batts
giving chemical and pysical dda on
sodium silicges.

Viscosity Chang with Temperatur e -

Ther is a ather lage dhange in viscosity al-
ues with bangg in tempegture for the
reldively viscous sodium sili¢a solutions.
Chat 1, gives cuves shwing the dbang in
viscosity with tempeture change for the most
common gades of OxyChem sodium siliea

Table 1 gves pH alues of commeral con
centetions of selected OxyChennagles of lig
uid sodium silicte.

Gravity Correction br Tempesture is shan
in Table 2. The standal tempegture useddr
measung gavity and viscosity
values of sodium sili¢a solutions is 2C.
However, it is sometimes desid to comert
gravity figures obtainedtdempestures other
than 20C to goproximate \alues 820°C.

Table 3 shavs the eldionship betveen
Specifc Gravity and Dgrees Bauméas vell
as the Ibs. perajjon equialents.

Solids Content- Chat 2, gives the solids cen
tent for different Baumé alues 820°C
of sodium silicte solutions of the picipal

gives the gavity-viscosity lelaionship br the
principal ratios of OxyChem liquid sodium sil
icates. Viscosity \alues vere obtained using a
Stomer viscometelan instument commom
employed in the solule silicae industy. The
unit of Stomer seconds used in Charas a
conversion factor to &solute viscosity units
over an aproximate range of 80 to 950 cen
tipoises (equialent to 29 to 345 Stater see
onds) asdllows:

Stomer seconds x 2.75 = centipoises

The Stomer seconds unit as defd while
an arbitary one is standadt in OxyChem sodi
um silicge plants andadf this eason is inad-
ed along with centipoisealues in this loat.

In using Char3, viscosity \alues

outside theange noted should be considdr
only goproximate. The composition of a
liquid sodium silicke mg be estimted from
the gavity and viscosity &lues.

Example A sodium silicge solution has
gravity of 412° Baumé and viscosity of 65
Stomer seconddoth & 20°C. Estimée the
composition.

3,itis seen

that the gavity and viscosityalues
correspond to a 3.2atio. From
Chart 2, a solids content of
38.0% is gven br a 3.22 atio
sodium silicge of 412° Baumé.
Then,

% Solids content = % Na,O
wt. ratio + 1

Or, 38.0
422 = 9.0% Na0, and

38.0-9.0 =29.0% Si@Q

Thus,the estimged composition of
the sodium silice is:

9.0% NayO
29.0% SiO,
62.0% Ho0

weight @tios tha are made  OxyChem. TABLE 2
Gravity Viscosity Reldionships - Chat 3, Solution: Using Chat Gravity Corvection for Tempersture Changss to Convert
Bavmeto approximote Valves at 20°0C for grades <0 aned
42 Sodivm Silicate
Tamperafors Coreciion
3 R Bamé

TABLE 1 44  4C Sthact o7
pH Values of OxyCham Liquid Sodinm Silicites * 1o S Sub it 03
Grals pHValne 15.4 & Eubiract 0.2
200 &8 Mo CoraTtion a0
0 113 247 A AAd oz
4 Clar 11,3 a2z &g AAd 2
ata 1o 244 o0&
2 13 433 110 Add o
T Clear 1.7 4oam 120 Add 1.1
W25 1.7 44 130 A4d 13
GO0 140 Add 1.4
a7 115 65.6 150 Add 14
40 FG 116 TL1l 180 A44 20
TAT 1T AAd 23
50 12.3 822 180 Add z3
g 118 ara 1@ AAd 2T
233 200 AAd 30
WD 12,3 100,0 212 Add 32

“Sominer Gl concenirabion Ak roon bern peera bunee

Emarn pde: & 522 weaight ra

Lo v slecabe givineg & redineg of 44,0

BaLrn g ab 37,580 i3 e binnabed b betse & gra by of HLER Bamna a b 20AC:

O
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Solids Content - Percent

Yiscosity - Stormer Secomds, @ 20°C
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Methods of Analysis

The inormation thd follows is intended to The accuay of the themometer should

descibe the arious anaftical procedues
used br sodium silicges in gneal tems.
If more specit details a2 needetplease
contact ypur neagest sales fite.

A. The sodium gide content of sodium
silicate is detamined ty a demical
titration of a sample with standhr
hydrochloric acid topH 4.3 using either
apH meter or a suitde indicaor sut as
methyl orange. The usual mcedue is to

be within 0.3~ Digital themometes
have poven to be mar accuste than
glass-stem meury themometes.

Gravity Determination

The gavity of liquid sodium silictes is

usualy measued a 68F using a Baumé
hydrometer standdized ajainst a Bueau
of Standadls cetified hydrometer
Measuements mgabe talen d tempea
tures other than 68 and &trapolaed to

accustely weigh a 25 gam sample of the  68°F for reporting puiposes ¥ referring to

silicate and dilute to 500 ml with
deionizd water. A 50 ml aliquot is then
titrated with 0.2 N HCI. Br highly
alkaline gadesa 15 gam sample is
suggested

Calculations:

% NapO = ml HCIxNomality x 3.1
sample weight

B. Viscosity

The viscosity of liquid sodium silita
solutions myg be detamined ly either a
Stomer or a Bookfield Viscometer The
instruments rast be standeized ajainst
Bureau of Standdroils in the viscosity
range of the meerial being meased
OxyChems standat tempegture for
repoiting viscosity dea is @ 68F.
Readings mabe talen & other
tempestures and xtrapolaed to 68

by referring to Char 1. Ddaa ma be
reported as either Storer Seconds or
Centipoises.

The corersion factor we use ér

converting Stomer Seconds to Centipoises

is 2.75 (Stamer Seconds x 2.75 =
Centipoises.)The single most imptant
factor in obtaining $sfactowy results,
besides caful instument

calibretion, is a pecise detenination

of the tempeature of the silicge solution.

Table 2.

The elationship betwen dgrees Baumé
and Spedit Gravity is:

Degrees Baumé =
145 - 145/ Spedi Gravity

Specifc Gravity =
145/ (145 - dgrees Baumég

Total Solids

The total solids of liquid silidas is the
residue emaining after caful ignition of
a small sample in auffle fumace The
procedue consists of accately weighing
a lto 2 gam sample into a ted
previously fired porcelain cucible and
igniting to 1056C for one half hour

A few drops of 30% fdrogen peoxide
should be adkd to pevent sp#ering.
After cooling in a desicdar, reweigh the
crucide. The weight of the esidue is the
% solids and isgported to the neast
0.01%.

Silicon Dioxide

For all tut the most dtical situdions,
the SO, content mg be calculted ty
subtacting the % sodiunmxale from
the % total solids as deteined ly the

previously descibed pocedues. Br moe

precise pynosesa weighed sample

is diluted with deionied weater and
acidified with dilute lydrochloric acid
After evgporating to diyness on a hot fia
the lesultant silica g is linsed fee of
chlorides. The eesidue is ignited in a uf
fle fumace in a cafully weighed cacible.
After cooling and wighing

the lesidue is calcutad diectly as $0,.

Ratio

Sodium silictes ae often desdved ly the
weight itio of the silicon digide to the
sodium aide, with the sodium xide as
unity. It may be calculged diectly by
dividing the % 3D, (detemined fom
either one of thetmve desdbed
procedues) ly the % NgO tha has
been bemically detemined A more
rapid, but still quite accuate, method con
sists of cafully measting the

gravity and viscosity 868F. By

referring to Chat 3, the &tio of the
SiO,/Na,O ratio can be detenined

Chat 2,shaws the intereldionships

of the etio, gravity, and the solids content
for the \arious liquid sodium silides.
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Foreword

Users of Sodium Silicaes will recagnize the

ooooooooooooooooooooooooooooooooooooooooooooooo
.

value and utility of a practical handbook, cov-
ering the proper methods of handling storing

and using this important chemical. This

information has been pepared to meet the OxyChem Silicate Plants

needs of tebnical and plant personnel who y

require opeiating data in their

work, with minim um effort required i )
for its inter pretation. (

Chicago  Jersey City"g
Buyers and other intetested o k]
Cincinmati

individuals desiling information on "
II_EIJ"-['-‘.I
Sodium Silicae Liquids, Sodium Silicae Dallas :

Mohile 4
Glass Briguettes, or Sodium Metasilicaes will ; 5

find most of their questions anwered

in this handbook. For the laboratory person,
basic information has been intuded on
analytical procedures. If further assistance is
needed petaining to Sodium Silicaes,
OxyChem'’s salestechnical sewice and

tr affic departments are available by

contacting your nearest OxyChem loction as
listed on the inside bak cover of this hand-
book.

# OSHA Star Plant: The highest honoof excellence in

sakety perbrmance warded ty the Occuptonal Saéty
and HealthAdministration.
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Specialty Business Gr

Silicates Division

SALES OFFICES

NORTHEAST REGION
1300 Morris Drive Suite 302
Wayne, PA 19087

(610) 640-1616

(800) 733-9960

Fax (610) 993- 9347

SOUTHEAST REGION
2500 Windy Ridge Parkway
Suite 1225

Atlanta, GA 30339

(770) 952-3700

(800) 241-7779

Fax (770) 952-4211

MID WEST REGION

The Lisle Executive Center
3030 Warrerville Road
Suite 330

Lisle, IL 60532

(630) 505-3242

(800) 323-7228

Fax (630) 505-0978

WESTERN REGION
3000 BExcutive Rarkway
Suite 405

San RamonCA 94583
(510) 275-8100

(800) 733-4884

Fax (510) 275-1253

SOUTHWEST REGION
363 Noth Sam Houston
Parkway East

Suite 1400

Houston,TX 77060
(281) 931-0485

(800) 231-2430

Fax (281) 931-9072

TECHNICAL SER VICE

OCCIDENTAL CHEMICAL
CORPORATION
8800 South Central Exgssway
Dallas, TX 75241-7503
Ph. (214) 302-4410
Fax. (214) 302-4423

CORPORATE
HEADQUARTERS

OCCIDENTAL CHEMICAL
CORPORATION

Occidental Tower
5005 LBJ Feeway
Dallas, TX 75244
(972) 404-3800

Mailing Address:
PO. Box 809050
Dallas, TX 75380

CUSTOMER SERVICE
(972) 404-3700
(800) 752-5151

Silicates Division,

Specialty Business Gr oup

Occidental Tower, 5005 LBJ Freeway
PO. Box 809050, Dallas, TX 75380-9050

972/404-3800

SODIUM SILICA TE PLANTS

AUGUSTA PLANT
1620 Mawin Griffin Rd.
AugustaGA 30916
(706) 793-6205

CHICA GO PLANT
4201 West 69th. Seet
Chicaw, IL 60629
(773) 284-0079

CINCINNATI PLANT
4701 Rddokk Rd.
Cincinndi, OH 45229
(513) 242-2900

DALLAS PLANT
1100 Lenwg Street
Dallas, TX 75215
(214) 421-7607

JERSEY CITY PLANT
651 Tonnele Aenue
Jersgy City, NJ 07307
(201) 659-9019

MOBILE PLANT
1300 &wvis Rd.
Mobile, AL 36614
(334) 452-7620
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