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Introductidn

Calcium Hypochlorite is  Any of these products may be
Effective used for the applications

PPG calcium hypoch]onte isa descnbed in this brochure pro-
dry, white, free-flowing, granular  Vided directions are followed
matenial. In solution with water, it  and this brochure is‘in the pos-
is used as a general disinfectant  session of the user at the time of
to destroy bacleria, algae, fungi,  application.

and other microorganisms
through the process of chlorina-
tion. Chlorination is recognized
and widely accepled as the
standard method of disinfecting
drinking water and as a sanitizer ~ PPG calcium hypochlorite does

Calcium Hypochlorite is
Economical

in a variely of food processing, the job without waste and with-
commercial, institutional, and o the need for elaborale
domestic applications. equipment. Stored in clean, dry

sealed containers, in a cool dry
place it remans chemically sta-
Calcium Hypochlorite is  ble and retains a high available

Efficient chioring content tor a long

PPG calcium hypochlorite is effi- ~ Perod. And, leading distributors
cient, easy 10 use and handle. sell PPG calcium hypochlorite in
Solutions can be prepared quantities and at prices which
quickly for on the spot use from  Thake it economical for both

the economical drums and con-  Smalt and large users.

venient pails and jugs provided Fr additional product informa-

by PPG. PPG markets granular  tion, icfer to PPG's calcium
calcium hypochlorite under the hypochlorite MSDSs, available

names Pittclor® and Induclor™ UPON request.
and tableted calcium hypochto- REER
rile as PPG 3-inch tablets, Rit- . : '
Hola Cak smii o hiortta relans 1g
1abs® and Induclor Tablets. All 10 foRownsg prochsc,s
. . . [ 3 P N 3 Ho 748 217
are high quality calcium Wide o (DA Rag Mo 748 237
. ALt ® TR faag o R F
hypochlorite products contiamnmeg o LI g b Yo 47
aminimum of 65% available e e sty H
chlonne. TAmT

PRG 70 Chs PO, GRACVLES
EPA ,&3. Mo, THE- 216




Precautions and Safety
Measures

Calcium hypochlodte is a stabie
chemical when properly stored and
handled_ However it is highly corrosive
and a slrong oxidizing agent. Calcium
hypochiorite is not flammable, but

in the presence of contaminants or
othar chemicals, it can cause fire or
explosion.

Everyone who handles calcium
hypochlonle must be completely
familar with proper handling, storage
and use procedures as well as firsl
aid emergency procedures in case
of accident.

NOTE: The U.S. Department of
Transportation regulates transportation
of catcium hypochlorite as “hazardous
matenial™. As serious penatlies can be
imposed for violation of DOT regula-
tions, everyone who transports these
products should be informed of these
reguilations and follow (hem.

Handling and Storage

Before using calcium hypochlorite,
read all label directions on the con-
tainer. All handling and storage direc-
tions on the conlainer must be fol-
lowed to ensure accigdent-free use ol
the chemical.

Do not slide or drop calcium hypochlo-
rita conlainers. Store the cherical inits
original container in a cool dry place.
Be sure the calcium hypochlorite con-
tainer is lightly closed when not in use,
Keep calcium hypochlarite away from
heat sources, sparks, open flameas and
hghted tobacco products.

In case of fire, drench with water. Since
calcium hypochlorite supplies oxygen,
attempts to smother the fire with a wet
blanket, carbon dioxide or dry chemi-
cal extinguisher are ineffective.

Do nol gelin eyes, on skin or on cloth-
ing. Calcium hypochlorite may produce
severe chemical burns. Wear eye pro-
tection, gioves and protective clothing
when using this product. Do not
breathe dust or tumes.

Be sure to wash your hands after han-
ding calcium hypochlorite.

Use only a clean, dry scoop made of
metal or plastic each time calcium
hypochlorite is laken from the con-
tainer. Add calcium hypochlorite only to
waler. A fire or explosion may result if
calcium hypochlorite i;;'mi;(ug wialh
other chotd 4l contaninatad with
acyds, or broudnt into coiflact with any
other easYy ~nmbustible materials such
as o, kerasene, gasoline, paint prod

e e Aoy other oraac eatenals




In Case of Spill or Leak

Use extreme caution. Contamination
may cause {ire or violent reaction. If fire
or reaction occurs in area of spill,
douse with plenty of water. Otherwise,
sweep up spiled materal, using a
claan, dry shovel and broom, and dis-
solve spiled material in water. Use the
solution immediately as directed.

Do not reuse empty calcium hypochlo-
rite containers. They should be finsed
with water then disposed of.

Environmental Hazards: This pestli-
ctde is toxic to fish and aquatic organ-
isms. Do not discharge effluent con-

taining this product into lakes, streams,

ponds, estuaries, oceans or public
waters unless this product is specifi-
cally identified and addressed in ar.
NPDES permit. Do nol discharge efflu-
ent conlaining this product to sewer
systems without previously notifying
the sewage treatment plant authority.
-or guidance, contact your Stale
Water Board or Regional Office of the
EPA.

First Aid

Eye or Skin Contact: Flush with
plenty of water for al teast 15 minutes
while removing clothing if it is contami-
nated. For eye contact, or if skin writa-
tion occurs, get immediate medical
attention.

Inhatation: Rernove person(s) affected
to fresh air. f signs of irritation or dis-
comiort occur, 1ake the personto a
hospital or physician immediately.

If Swallowed: drini largo quantities of
water. Do not induce vomiting. it vomit-
ing occurs, administer additional water.
Take the person immediately 10 a hos-
pital or physican. i the personis
uncoNSsciouUs, of in convulisions, do not
attempt to induce vomiting or giva any-
thing by mouth Get madical attention
immeaediately.




Water Sa_nit'i_za‘tion and-_s'ewage Treatment

Water Systems, General

Chiorination & the recognized and
accepted method of traating water
supplias throughout the world.

Whether chlorination is achieved by a
continuous feading of gaseous chiotine
inlo water o by tha regular addition of
granular calcinm hypochiorite, the civo-
rinating, sanity. .ng action is the same.
When added to water, both gasecus
chlorine and granular calcium
hypochlorite form hypochlorous acid.
Hypochiorous acid thoroughly destroys
microorganisms by pengtrating their
cell walls and attacking the exposed
internal structure.

The concentration of hypochlorous
acid in water—axpressod as "parcent
availabie chiorine™— determines its
germicidial strongth.

“Chiorine demand” is the amount of
chlorine required to destroy bacteria
and other organic matter presently
existing in waler. The available chiofine
remaining after “'chiorine demand” is
satisfied is referred to as "Froo Residual
Chiorine”. Free residual chlorine pro-
vide . protection against new contami-
natiun. Tha amount of free residual
chlonne present in a quantity of water
15 usually expressed in “parts per mil-
lon (ppm)” of free, availabie chlorine.

Regular and accurate testing of water
supnlas to detormine the amount of
frea residuat chlorine is extremely
imgportant. it should be carried out on a
conlinuing, systemalic basis as this is
the only way to accurately doterming
the fion residua! chlarine and, thore
forn, the pundy and acceptability of thae
wotor

Although calcum hypochlorite sarves
municipalities and commercial users in
many ways, its most important function
is in water sanitization. In farge cities
wilh proportionately large water con-
sumption requirements, chlorination is
most often achieved through a contin-
uous feed gaseous chiorine system. In
smaller communities where water con-
sumption requirements do not justify
tha need for gaseous chlorine equip-
ment, granular calcium hypochlorite is
most often used:

To treat surface

water supplies

Such as reservairs, to destroy bactena
and algae, and to correct algae prob-
lems associated with water works
equipment and filters.

To sanitize wells

Calcium hypochiorite may be used to
sanitize wells initially and provide
continuous treatment.

To sanitize new mains

and equipment

All new water mans as well as new
processing and distribution equipment
for dunking water should be thoroughly
sanitized with intensve treatrments of
calcium hypochiorite before use.

As emergency water supply
treatment

Calcium hypochlorite is atways ready to
supply quick, efiective chlonnation of
new or supplementary water supplios
when fire, lood. drought or olher emer
qgencies dsrupt or contamnate requlias
(1010 NN

To treat sewage effluent

The use of calcium hypochlorite in con-
junction with other environmentally
sound practices to maintain clean
rivers and streams has grown wiath our
ecclogical awareness. Today, it is
widely used to reduce Biological Oxy-
gen Demand, control odors, treat effiu-
ent and aid in sewage couagulation.

All water intended for human con-
sumption should be chiorinated,
Although calcium hypochlorite can be
used at any slage in the water purificz.-
tion process, turbid water should be
clarified first,

Large water systems using continu-
ously fed gaseous chlorine, as well as
smaller systems which use granular
caicium hypochlorite as their primary
treatment, often also stock calcium
hypochlorite for special purposes, such
as destroying sudden algac growlth,
treatment of mains, conditioning of fil-
ters and for emergency chlorination,

It is important to remember that any
water supply, karge or small, can be
contaminated by seepage or careless-
ness and treatment must take place
immediately upon its discovery.




Bacteria control

Contamination of reservours is an ever-
present possibiity. Most frequently, it s
caused by carelass persons or seep-
age from ground contamination. in
order to keep reservoir water bacterio-
iogicalty acceplable, it s necessary to
test reqularly and chlorinate sufficiently
ta maintain a residual of 0.2 ppm free
avakable chionine. This is equivalent to
1.2 ounces | calkcium hypochlorite per
30.000 gallons of water after chiorine
demand has been satisfied.

Where contamenation is caused by
overflowing streams, establish
hypochtorinating stations, upstream of
the reservoir. Chlorinate the intet water
untf the entire reservoir attains a 0.2
rpm avaitable chlorine residual as
determinad by a chlorine test kit
Where contamination 1s from surface
drainnne, apply suficient calzium
hypochlunte directly to the reservorr to
attan 2 0 2 ppm avaitable chionne
reskiual v all parts of the reservor

Daty testing should be accomplished
away lrom the water inlet. If samples
must be taken near the inket, allow
them to stand at least 20 minutes
before testing. Also, remember that
chloting demand vall be tugher duning
periods of heavy rainfall and extreme
dryness or heat.

Continuous feedng of calcum
hypochinnte at the inpat source 15 05
alty the: most elfactive means of mon
taning an adequnte chlinnna renadial

Whan apphbyineg Grenubse calm
Fogpror bilnate to oyt epator ko
caate o roar ol peart, of The fee oy
valth el amounts of the progduet on
o dednbpphon o compdoto S eopy!
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Algae control

Rapid algae growth in reservoirs is an
indication of increased chlorine
demand. When algae becomeas a
problem, spocial action is necessary.
There are several mothods of treat-
ment. One of these is 10 hypochlori-
nate streams teeding the resenvor.
Suitable feeding points should be
salected on each stream at least 50
yards upstream from the point of entry
into the reservoir.

Cantinuous chlorination 15 usually
elfective in destroying algae where a
sufficient amount of sanitizer is fed to
produce a chlonne rasidual of 0.2 to
0.5 ppm tree available chlorine. Where
continuous feeding is not possible,
swieduled, intermittent feeding should
be practiced In dmng so, broadcast
caloum hypochionta over the surface
ol the resoervor evenly, takang special
care 1o lreat shallows and edges. As o
descends, the product dissolves, de-
tributing a chlonnating aclion 1o afl
tdonthn

introduce a sufficient amount of cal
cwm hypochlonte 1o pronde a reskdunl
of rom 0.2 to 1.5 ppm for up to 24
hours.

New and Newly
Cleaned Reservoirs

New or recently cleanad fesamnvoirs
munt by complolely « 1".1n m‘nd wath
catemrr hyg.o¢hlonta hnioro use
all poartd and gurdanns wﬂh al5%
SO0 ppyncongtion (1 ounee colowm
By hlanta to 1 qalthn of watar)
Whicn th oo v orgonr v et chiboon ate
g e nbedd abhove NOITE As a
".nfnly. ;.n‘e'c'aut.nn,.do nnt store
calcgm hypochlorivd zofution.
When mured, gqe itn:‘l‘.""i-ﬂf"y
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Water Mains

Newly installed water mains or those
which have been repaired must be dis-
infected before baing pul nto service
as thay are contaminated by consfruc-
tion conditions, Completely flush the
section to be sanitized. Allow a water
flow of 2.5 feel or more per second to
continue under prassure while intro-
ducing a 1% available chlorine solution
with a hypochlorinator. Continue inject-
ing this solution until a 50 ppm frea
available chlonne reading is obtainsd at
the distant end of the new secton after
a 24-hour retention period. Afterward,
flush the heavily chiorinated water freo
of the system. (Reler 1o page 29 for
preparation of the 1% solution)

Forty-eight hours after the initial treat-

menl, test the water supply again for
bacteria and chemicals. if results are
unsatisfactory, maintain a 0.4 ppm free
chiorine residual in the main until test
samples are acceptable for two suc-
cessive days. T

NOTE: Keep out trench water and
other contaminates from new mains by
capping the pipe ends beiore lowering
them (o place.
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Wells

Municipal authorities often help the
residants of rurat areas, particularly
darry farmers, safeguard their water
supphies as any disease originating
there could easily spread throughout
the community.

Since the contammation of well water,
even from deep wells, is always possi-
ble, it too should be chicrinated. The
most effective method of doing sais to
feed calcium hypochiorite into the
intake line of the pump. This also helps
keep the filker free of slime. Automatic
hypachlorinating equipment for this
ourpose is readily available and easy
{o use.

If it iz nol possible 1o locate a {eed at
the intake iine, feed calcium hypochio-
rile anywhere in the pump discharge
line. Fe -d sulficient calcum hypochlo-
rite to produce a free chlonne residual
of at least 0.2 ppm and no more than
0.6 ppm atter a 20-minute contact
penod.

Regular testing is necessary and a
record of test readings should be kept.

New wells must be treated.

Public wells

Before using, flush the casing with a 50
ppm avatiable chlorne solution (1
ounce of calcium hypochlorite for each
100 gallons of watar} The solution
should be pumped or fed by gravity
into the well and thoroughly mixed and
agilated. The well should stand
overnight or for twelve hours under
chiorination. it may then be pumped
untd bacterial examination of a repre-
sentative raw water samgle will indi-
cale whether further treatment is nec-
essary.

After the initial treatment, begin feeding
a 1% available chlorine solution of this
product with a hypochlorinator, as
directed above, until a freo avatable
chiorine residual of at keast 0.2 ppm
and no maore than 0.6 ppmi ts altained
throughout the distribution systam.
Check the water frequently with a chlo
nne fest kit. Bactenological sampling
mus! be r.onducted at a frequency no
fess than that prescribed by the
National Interim Pnmary Orinking Water
Fegulations. Contact your local Health
Department for further delails.




Private Wells

Dug Wells—Upon completion of the
casing {Ining), wash the interior of the
casing (ining) with a 100 ppm available
chioting solution using a stiff brush.
This solution can be made by thor-
oughly mixing 1 ounce of this product
into 50 galions of water. After covering
the well, pour the sanitizing solution
into the well through both the pipe-
sleeve opening and the pipeline. Also,
wash the extenor of the pump cylinder
with the sanitizing solution. Start the
pump and pumgp water unt! a strong
odor of chlonne in the water is noted.
Al this point, stop the pump and aliow
it 1o sland at least 24 hours. After 24
hours, flush well until all traces of chio-
nne have been removed from the
water. Contac your local Healih
Department fo: further detars.

Orilled, Driven, and Bored Wells ~-
Run the pump until the water i$ as free
frorm turbity as possible. Pour a 100
ppm available chlorine sanitizing solu-
tion into the well. This sclution can be
made by thoroughly mixing 1 ounce of
this product into 50 gallons of water.
Add 5 to 10 gallons of clean, chiori-
nated water to the well to force the

sangtzer into the rock formation. Wash
tha exterior of the pump cylinder with
the sanitizer. Orop the pipuiing into the
well, start the pump and pump water
untif a strong odor of chiorine in the
water ts noted. At this point, stop the
pump and wail at feast 24 hours. After
24 hours, flush well until all traces of
chiorine have been removed from the
water. Deep wells with high water lev-
els may necesstate the use ol special
methods for infroduction of the sani-
lizer into the well. Consult your local
tHealth Depantment for further details.

After the initial treatment, feed calcium
hypochlorite into the intake line of the

well pump. This also helps keep any fil-

ters free of sime. Automatic hypochlo-
rinating equipment for this purpose is
readily avalable and easy to use.

If it is not possible to locate a feed at
the intake iine, feed calcium hypochlo
rite anywhere in the well purmp dis-
charge iine. Feed sufficient calcium
hypochlorde to produce a tree chiorine
residual of at keast 0.2 ppm and no
more than 0.6 pprm after a 20-minute
contact period.

Regular testing is necessary and a
record of test readings should be kept.

Flowing Artesian Wells—Artesian
wolls genarally do not require disinfac-
tion. If analyses indicate persistent
contamination, the well should be dis-
infected. Consuff your fecal Health
Department for further details.

After the initia! ireatment, follow the
practice of maintaining a free chlorine
residual of 0.2 ppm t0 0.6 ppmiin the
water outlets after a minimum 20-
minute contact period as directed
previously.
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Bacteria control

Contamination of tanks is an evor-
present possibility. In order 1o keep
potabla tank water bacteriologically
acceplable, it is necessary to test
regularty and chlorinate sufficiently to
maintain a residual of 0.2 ppm free

( available chioring. This is equivalent to
0.2 ounces of calciurn hypochlorite per
5,000 gallons of water after chlorine
demand has been salisflieg.

Where contamination is caused by
water supply sources, establish
hypochlorinating stations upstream ot
the tank. Chlorinate the inlet water unti
the entire tank attains a 0.2 ppm avail-
able chlorine residual as detemined by
a chiorina test kit.

Datty testing should be accomplished
away from the water inlet. If samples
must be taken near the inlet, allow
them to sland at least 20 minutes
before tasting. Also, remoember that
chionne demand may be higher during
periods of heavy rainfall and extreme
dryness or heat.

Continuous feeding of cakium hypo-
chiorite al the input source is usually
the most effective means of 1 wintain-
ing an adequate chlorina residual.

When applying granular calkcium hypo-
chlorite to tha watar surface in the
tank, taka care to reach all parts of tho
tank with equal amounts of the prod-
uct 5¢ that distribution is complete and
equal throughout

Treatment Plants

Granular calcium hypochlorite may

ba used as a sanitizer in water traat-
ment plants when the system s {00
small 1o require gas chlorination equip-
ment or to supplernent well or reservoir
chlorination.

Treatment plants afso rely on granular
calcium hypochlorite to add in algae
confrol. As algae may be the source of
many objectiocnable odors, cause mud
bafls and slime in filters, pipes and
pumps, as woll as reduce pipeline
capacity, its control through chiorina-
tion 1s an imporant factor.

The presence of algae is often indi-
cated by a slimy, gelatinous fim on the
inside of pumps, lines and mixers, etc.
it may be elminated by adding a sutfi-
cient quantity of calcium hypochlorite
to the torebay or pump well to obtain
5.0 10 10.0 ppm reswdual chlonne read-
ing after 20 minutes conlact time.

The dosage necessary lo provide this
reading will vary with conditions, i.e.—
hot weather will increase the need for
ireatment. It should be controlled by
actual test.

New tanks, basins, etc.

Remove alt physical sod from the sur-
faces. Introduce 4 ounces of calcium
hypochiorita for each 5 cubic feet cf
working capacity (500 ppm avalable
chlorine). F il to *~workong capacity and
allows the solution to stand for at least
4 hours, Drain and flush with potable
water and return to sernce

New filter sand

Apply 16 ounces of calcium hypochlo-
rite for each 150 o 200 cubic feat

of sand. The action of the product
dissolving as the water passes throught
the bed will aid in sanitzing the now
sand.

Existing equipment

Remove the equipment from serice
and thoroughly clean all physical soil
from surfaces. Sanitze by introducing
4 ounces of this product lor each

5 cubic feet of capacity (approximateiy
500G ppm available chloring). Filt to
working capacity and let the solution
stand at least 4 hours. Drain and place
in senice. If the previous treatment is
not practical, surfaces may be sprayed
with a solution containing 1 ounce of
this product for cach 5 galions of water
(approximately 1000 ppm available
chlorineg). After drying, flush with water
and return to serice.

Cooling tower and heat
exchange surface

A clogged or fouled system should
be mechanically cleaned to remave all
physical soil prior to beginning treat-
ment. Initiafly, treat by adding enough
calcium hypochlorita to provide

10 ppm available chlorine (2 ouncaes
per 1000 gallons) as a shock dosage
and crculate it thoroughty thiough the
system

»

Then, for confinuous preventive control
of algae and slione growth, oqularky
Ak ennunh calcinm ypocolonte 1o
thn ey non syntertwaneuntiun
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Emergency Disinfection
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Emergency Uses

Acts of nature or the fallure of man-
made equipment may jeopardize a
community’s water supply at any time.
Flood waters may contaminate reser-
voirs and wells; drought may dry up
waler supplias; fwe or power failures
may interrupt the operation of pumping
or purification facilties; mains may
break; and unknown sources can pol-
lute water. Al of these emergencies
demand prompt action by responsible
authorities. Many communilies keep
standby supplies of calcium hypochlo-
rite ready to meet such problems. it
can be stored in closed containers tor
reasonably long periods without appre-
ciable loss ol its effectiveness. When
needed, calciurm hypochlorite solutions
can be guickly prepared to mee!l many
requirements and may be appled to
water with feeders or added manually.

During emergencies, calcium
hypochlorite may be used to chlonnate
water supplies which have been conta-
minated, or to purify new sources of
water quickdy and dependably.

Wells

Thoroughty flush the conlaminated
casing with a 500 ppm available chlo-
rine solution. (M 1 ounce of the prod-
uct with 10 gafons of water) Back-
wash the well to ncrease yieid and
reduce lurbidity, adding sufficient chlo
nnating solution 10 the backvmash to
produce a 10 ppm avalable chionne
reskdual, as determined by a chlonne
test kit Alter the turbudity has been
reducedd and the casing has, heen
tronted, add sulhicwnt chlommating .ol
tin to praduce a 50 ppm avalable

¢ hlaonnne resicdusd Acplate the weoll veate
tow wove sl hows and thak e o topres,on
Latrse weater oo Blo troal thio weeli !
oo oynpbos, swe bodoy oty o
ot bk,

Basins, tanks,
flumes, etc.

Thoroughly clean all eguipment, then
apply 4 ounces of calcium hypochionite
per 5 cubic leet of water 10 obtain 500
ppm available chlorinezas dalermined
by a suitable test k. After 24 hours,
drain, flush, and return to service. If the
previous method is not sutable, spray
or flush the equipment with a solution
containing 1 ounce of this product for
each 5 gafions of water (1000 ppm
available chlorine). Allow to stand 2 10
4 hours, flush and return to service,

Filters

When sand filters need replacement,
apply 16 ounces of calcium hypochlo-
rite for each 150 1o 200 cubic feet of
sand. Where the filter is severely conta-
minzted, additional calcium hypochio-
rite should be distributed over the sur-
tace a! the rate of 16 ounces per 20
square feetl. Water should stand at a
depth of 1 fool above the surlace of
the fiter bed lor 4 to 24 hours. Where
fiter beds can be backwashed of mud
and silt, apply 16 cunces of calcum
hypochlorite per each 50 square feet,
atlowing the water to stand al a depth
of 1 foot above the filter sand. After 30
minules, drain the water to the level of
the fiter. After 4 to 6 hours, drain and
proceed with normal backwashing

L LN 4
Distrihution Qystem
‘ L] L]
Flush tie repcired of repaced section
vath wriler fetgbhsh a hypochinnnating
stitinn aed apply sutoent product
until a concastent gy abbaee 2 hilonmes
reonstheat o f gt taat 10 ppon redcasye,
after A o etontion Snee The
thlormn to bt L
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Cross connections or
emergency connections

Hypochlorinators or gravity teed equip-
ment should be set up near the intake
of the untreated walter supply. Apply
sufficient product to give a chlorine
residual of at teast 0.1 10 0.2 ppm al
the point where the untreated supply
enters the regular distribution system.
Use a chiorine test kit.

Supplementary water
supplies

Gravity or mechanical hypochlorite
feeders shoukd be set up on a supple-
menlary ine to dose the water to a
minimum chiorne residual of 0.2 ppm
after a 20-minute contact time. Use a
chionne test kil

Water shipped in by
tanks, tank cars,
trucks, etc.

Thoroughly clean all containers and
equipment . Spray with a 500 ppm
avatable chlorine solution and rinse
vath potable water alter letting stand 5
minutes This solution is made by mix-
ing { ounce of calcium hypochlorite {or
each 5 gallons of water. Dunng the fill
ng of the conlainers, dose with suffi-
cent amaunts of this product to pro-
wvide at least a 0.2 ppm chlonna rasd-
ual Use a chloring tast kit

Individual Water
Supplies

Whete boiling of water for 1 minute is
not practical, water can be made
potable by using calcium hypochiorite.
Prior to addition of thasanitizer,
remove all suspended material by liltra-
tion or by allowing it to settle 1o the
bottom. Decant the clarified, contams-
nated water to a clean container and
add 1 grain of calcuum hypochlorite to
1 galion of water. One grain is approxi-
mately the size of the letter Q" in this
sentence. Allow the treated waler to
stand for 30 minutes. Properly treated
water should have a shqght chlorine
odor. it not, repeat dosage and aliow
the water {0 stand an additional 15
minutes. The treated water can than
be made palatablz by pouring
betwesn clean containers sevearal
times




B.0.D. reduction

B.0.D., or Binchemical Oxygen
Demand, is the quantity of oxygen
required to oxidze the pofluling sub-
stance to a biochemically mart mater-
ial, As little as 1 part per milfion of chlo-
rine may bring about a reduction of 2
to 3 ppmin B.0.D. Calkium hypochio-
rite for this purpose may be added at
virtually any poirt in the system.

To achieve rmaximum results in terms

of desirable aerobic action and retarda-

tion of anacrobic decomposition,
hypochlorination should be complete.
The treatment wili stil be of value,
however, even if the amount of calcium
hypochlorite appled is less than the
1otal amount which could be utilized.

Odor control

The most offensive odor encountered
in sewage treatment i due to hydro-
gen sulfide. Itis caused by the sut-
phate-spliting bacterna normally pre-
sent in sewage.

Hydiogen sulfide can be very eftec-
tively controtied by calcium hypochio-
rite hypochlonnation of the fresh
sewayge, which destroys the sulfide-
producing bacteria. If the treatment ol
fresh sewage is not practical, calcium
hypochlorite may be added at any
point whare the odors hacorme objec:
tionable. The amount required wall,
hawsever, be increased, o the available
ehlnmne in calcium hypochlonte vall
1eact ot onty vath hydrogoen solficde
tna alho wath other bacton aned
e i ten

U o etficdn codue tion of 1 ppen Leam
Hto 1 ppm ol uibitbvo c hilonne paoty
Ak et Vo e

Disinfection
of sewage and
wastewater effluent

Although every effort is usually made to
locate treatment plants whare effluent
will not ba the cause otproblams, safe
practice dictates that it shoukd be
treated to destroy harmiul bactena.
Calcium hypochlorite has proven 1o be
an effective and dependable means of
destroying harmiful bacteria n efflusnt.
The amount required depends on the
type of sewage to be treated. Raw
sewage may requira as much as 30
ppm available chlorine, while sec-
ondary treated sewage may need as
httle as 3 ppm.

The disinfection of sewage effluent
must be evaluated by determining the
tolal number of coliform bacteria
and/cr fecal coliform bactlerq, as
determined by the Most Probable
Number (MPN) procedure, of the chio-
rinated effluent. This must be reduced
to or below the maximum permitted by
the controling requlatory junsdiction.

On the average, satistactory disinfoc-
tion of secondary wastewaler effluent
can be obtained when the chlorine
residual is 0.5 ppm alter 15 minutes
contact. Athough chlorine residual is
the cntical factor in disinfection, the
importance of correlating chlorine
residual with bacterial kil must be
amphasized The MPN'di‘he eflluent,
which 1 a2ty related to e water
qualty slanda-ds requrements, should
be tha Lol oo 4 prirmary standard and
ther chlonae 1 sedual should b consid
ey ooty sbaincbeed valie onky
tr the orton? vonfesd by the cobfonm
ol At otfluon)




Sewage Treatment

Thae following are critical
factors affecting wastewater
disinfection:

1. Mixing: It is imperalive that the
product and the waslewaler be
instantaneously and completely
flash mixed to assure reaction with
every chemically active soluble and
particulate component of the
wastewater

2. Contacting: Upon flash mixing, the
flow through the system must be
maintained.

3. Dosage/Residuzi Control:
Successtul disinfection is extremely
dependent upon response to fluctu-
aling chlorine demand to maintain a
predetermined, desirable chiorine
level. Secondary effluent should
contam 0.2 to 1.0 ppm chlorine
racidual after a 15-t0-20 minute
contacl ime. A reasonable average
of residual chiorine is 3.5 ppm after
16 minutes contact time

Effluent slime control

Apply a 100 1o 1000 ppm available
chlonne solution at a location which will
allow complete mixing. Prepare this
solution by mixing 2 to 20 ounces of
calciumn hypochlorite with 100 gafions
of water. Once control s evident. apply
a 15 ppm available chlorine solution
Prepare ths soluhon by rmixing 0.3

ounca of tha product wvath 100 gallon-,
of water

Filter beds—
slime control

Remove the filter fror service, drain it
to a dapth of 1 foot above the filter
sand, and add 16 ounces of calcium
hypochlorita per 20-square feet evenly
aver the surface. Wait 30 minutes
before draining water to a lovel that is
aven with the top of the filer, Wait for 4
to 6 hours belore completely draining
and backwashing the fiter,

Aid in coagulation

The value of calcium hy, achlorite's
available chlorine as an aid in coagula-
tion is due primarily to its oxidizing
power—a property which is of particu-
lar value in sewage treatment because
there is almost no oxygen in Sewage.

Hypochlonnation with calcium
hypochlonte is particularly helpful when
iron salts are used as the primary
coagulant. Ferric iron, in the absence
of oxygen, tends 1o revert 1o ferrous
iron, which is of little value as a precipi-
lant Calcum hypochlorite supples
sufficient oxygen to retard or prevent
this change. It should be used just
betore the primary coagulant in a pro-
portion of 3to 5 ppm




Swimming Pools

Pool water chlorination

Calcium hypochlorite provides a sim-
ple, effective method of treatment for
chiorinating swamming pool water. lts

use is especially suited 1o indoor pools.
For bast rasults, il is introduced in con-

trofled quantities into the recirculated
waler. Autormatic feed equipment for
this purpose s readily available.

Pool accessory
equipment

The possibility for the spread of infec-
tivus diseases is heightened wherever
bathers gather. To provide proper and
elfective prevenlive care, calcium
hypochlorite should be used to inex-
pensively destroy harmiul bacteria on
swimming pool premises and equip-
ment, including shower tooms, flocrs
and walkways, restroom facilities, div-
ing boards, ladders. elc.

NOTE: As this product 5 toxic 1o fish
and olher aquatic le_ treated water
should not be discharged where + ~all
drain into streams, mvers, lakes, ¢
pubhc waters.

Service

The technical service staff of PPG
Industries is available for consultation
on handling, storage, and tha use of
calcium hypochlorite and on swiknming
pool care in general. . .




Agrigultural Uses

Farm Buildings
and Enclosures

Reguiarly clear all vestock, poultry and
other animals, as wel as their feed
from premises, enclosures, vehicles,
olc. Clean all ktter and manure from
floors, walls and surfaces of facilities
occupied or traversed by animals or
poultry. Empty alt troughs and other
feading and watering devices, Thor-
oughly clean all surfaces with soap of
Jetergent and rinse with water. Disin-
tect by saturating all surfaces with a
solution of at least 1000 ppm available
chlorine (see Preparing Calcium
Hypochlorite Solutions, p. 29} for a
petiod of 10 minutes. Also, immerse all
halters, ropes. cages and other equip-
ment used in handling and restraining
animals or poult- * the cleaned forks,
shovels and scrapers used for remov-
ing itter and manure N this solution.
Ventilate the Yuildings. vehicles and
closed spaces. Do not ret  use Ive-
stock or poultty of reemploy equipment
until chiorine has been dissipated. Dis-
infected feed racks, automatic feeders,
fountains and waterers must be rinsea
with polable water betore reuse,

Poultry Plants

Calcium hypochlorite solutions will
control odors and bacterial growth in
pouliry feeding and dressing plants.
Poultry feeding areas, dropping
boards, leeding troughs and watering
fountains should receive regular treat
ment with solutions containing 5000
ppm avalable chlonne

Sy of fush dropping boands and
foedineg troughs thorourghiky wath the
woluhion

Watenng fountamns shonld b nne,edd
wath the, wolition In oot control tonn
tiper, et prntliny ddnnb i e dor vatt,

1 oz. of calcium hypochlorite by using
a gravily feader. In refiable fountains,

treat poultry drinking water by adding

1 oz. of calcium hypochlorite for every
1000 to 5000 gallons of poultry drink-
ing waler.

Clean poultry dressing areas regularly
betore treatment. Immediately after,
disinfect by spraying the walls, tables,
floors and ceilings with a solution con-
taining 5000 ppm available chiorine for
a period of 10 minutes.

Clean equipment and utensils shouid
be saniti-ed with a 200 ppm available
chiorine solution for a penod of 2
minutes.

Harvested Potatoes

To help controt and reduce the spread
of organisms which cause Softrot.
san™.ze potatoes aiter cleaning and
prior 1o storage by spraying with a
solulion containing 500 ppm available
chlonne at a dosage of 1 gallon of
sanitizing solution per ton of potatoes.
Spray the solution over the polatoes as
they enlter storage on a conveyor kne.
Provide tumbling action during this
lreatment.

Harvested
Sweet Potatoes

To control and reduce the spread of
soft 1ol-causing organigys,in water
and on pwiret potatody (H0g0ed
batatas), sptay potatoas with a 150 1o
500 ppm solufion for 2 1o 5 minutes

it o edipas 1 sedd montor the solution
hesurty and aded enog-h aedm

byt hiorie te he colution to maantian
thee 150150, 1407 ppm!uwz[ ‘f)r. changre
the «olution tbourhy (e ;‘!:,.fl‘()]llt}lﬂhf .
necennany) 10 prevent e :ay.uhhlﬂ

e hlrma doyc! Born dengtaneg feaey doney

{
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Mushrooms

To control bacterial blotch
(Pseudormonas toloasil). apply 2 100 to
200 ppm solution prior 1o watering
mushtoom production surfaces. The
first application should begin when
pins form, and thereafter between
breaks on a need basis depending on
the otcurrence of bacterial blotch.
Calcium hypochiorite may be applied
directly to pins 1o control small infec-
tion foci, Apply 1.5t0 2.0 0z, per
squarte foot of growing space.

Bee Cells and Boards
{Nat Applicable in Galifornia)

Immerse lealcutling bee cells and bee
boards in a solution conlaming 1 ppm
available chlorine for 3 minutes to dis-
infect. Allow cells to dramn for 2 minutes
and dry for 4 1o 5 hours, or unlil no
chiorine odor can be detected. This
solution is made by thoroughly mixing
1/4 tsp. of calcium hypochlofite n 200
gallons of water. Bee domiciles are dis-
infected by spraying with a G.1 ppm
solution until all surfaces are thoroughty
covered. Allow the domicile to dry unti
chlonine adar has dissipated before
placing 1in use.

Harvested Fruits

Calcium hypochlorite solutions con-
taining 25 ppm avadable chlorine can
reduce harmiul bacteria and improve
the keeping properties of fruit. First,
clean all fruit in wash tark. Then, pre-
pare a 25 ppm available chlorine solu-
tion in a second wash tank. Soak the
fruit for two minutes in the solution,
then rinse with potable water.

Harvested Vegetables

First, remove surface solls and debtis
from vegetables in a wash tank. After
draining, disinfect by submerging veg-
etablas in a second wash tank for two
minutes while circulating a 25 ppm
availabie chlorine solution. After this
washing, spray rinse with fresh calcium
hypochlorite solution, finse with
potable water and then package.

Seeds

Bacterial spot (Xanthomonas vestica-
tons) on pimentos seeds Mmay be con-
trollad by initially removing moist seeds
from ripe fruits to control surface fungi
and bacteria on lomato seeds. Initially
wash seeds. then immediatefy soak
seads in 39,000 ppm solution for

15 minutes with continuous agitation.
After treatment, rinse seeds in potable
water for 15 rninutes. Dry seeds to
normal moisture. Make this solution
by mixing 8 0z. of thig pIgdycl with

1 gallon of wralar .

]




Fish Ponds

Remove ali fish from ponds prior to
treatment. Theraafter, thoroughly mix
20 oz. of calcium Liypochlorite for each
10,000 gallons of pond waler. Repeat
the trealment if the available chiorine
level is below 1 ppm after S minutes.
Return fish to the pond after tha avail-
able chlorine level reaches zero.

Fish Pond Equipment

Clean all physical soil from equipment
prior 1o treatment. Soak equipment in a
solution of 200 ppm available chlorine.
Porous equipment should soak for one
hour.

Maine Lobster Ponds

Remove lobstet, seaweed, etr. from
ponds prior o treatment, Drain the
pond and thoroughty mix 75 pounds of
calcium hypochlorite to each 10,000
gallons of pond water. Apply evenly so
that alt barrows, gates, rocks and dam
are treated with the product. Permit
high tide to fill the pond and then close
gates. Allow water to sland 2 to 3 days
until the available chiorine level reaches
zero. Open the gates and allow 2 tidal
cycles to flush the pond balore roturn-
ing lobsters to the pond.

Conditioning
Live Oysters
{Not Applicable In California)

Mix 1 oz. of this product completely
with each 10,000 gallons of water at
50 to 70 degrees F. Exfose the oysters
to this solution for at feast 15 minutes,
monitoring the available chiorine kevel
1o be sure it does not {al! below 0.05
ppm. Repeal the entire process if the
availabla chlorine level drops below
0.05 ppm or the temperature falls
below 50 degrees F.

Control of Scavenger
Fish in Hatchery Ponds

Prepare a 200 ppm solution. Pour into
drained pond potholes and repeat if
necessary. Do not replace Jdesirable
fish into refilled ponds until chloring
residual has dropped to G ppm, 25
determined by a test kit

Boat Hulls
(Not Applicable In California)

To control slime on boat hulls, sing &
plastic tarp under the boat, retaining
enough water to cover tha fouled bot-
tom area. Do not aflow additional water
to enter enclosed area. This envelope
should contain approximately 500 gai-
lons of water for a 14 foot boat. Add
3.5 o0z. of calcium hypochiorite 1o the
enclosed waler to obtan 2 35 ppm
availabla c~'crine codeertrdion. Leave
immers 3d (51 3 to 12 howrs. Repaat of
necssary Do not diacharge the solu-
tor until the fi2e chlornine level has
droppod to G prm, o5 dolrmined by o
te:,t bt




Beverage Plants
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Breweries

Calcium hypochlorite solutions enable
breweries to prevent baclerial growth
and assure the purity and fresh taste of
their products on a continuing bas:s.

As a general sanitizer, calcium
hypochlorite is doubly effective
because of its dissolving action on
beer stone, proleins, sime, yeast and
other matler commonly found in brew-
ery lines, tanks, hoses, elc,

To prepare a stock cleaning and sani-
tizing solution, add 5 pounds of cal-
cium hypochlorite to 3 gallons of warm
water in a 20-galion container. Intro-
duce 3 pounds of soda ash and stir
untdl dissclved. Dilute itis mixture wilh
cokd water to make 15 gallons of solu-
tion, then add 5 pounds of PPG Pels®
caustic soda beads. Str to dissobve
and allow to stand. When diluted 1-to-
10 with water, this solution 5 an excel-
lent cleaner/sanitizer for piping and
equipmend, steel, tile and concrele
vals.

Fermenting Tubs—Cyprus:
Clean and rinse the tub thoroughly 1o
remove all traces of oll, then fill with a
200 ppm available chilorine suiution to
sanilize. Allow 1o stand 10-12 hours.

Washing Equipment:

Sanitize the washing equipment by first
thoroughly cleaning, then flushing all
surfaces with calcium hypochlorite
solution cortaining 200 ppm avalabla
chlorine.

Maliting Areas:

Fioors and wall; around matt tanks
should ba tharoughly washed once o
werk 10 prevent mold formatvn aned
odor After cleainaing s both floeore,
ancd weall wath oy salation ront sruneg

0 25% avabible Chloone

Aging Cellars:

Spray the concreta walls of aging cal-
{ars regularty with a calcium hypochio-
rite solution of 0.5% avatllable chloting
to destroy existing mold and mildew
and prevent odor,

Pasteurizers:

Shime and odors that develop in
pockel-lype pasteunzers can be con-
trolled with reguiar use of 2 1% avail-
able chiorine solution fed into the pas-
teurizer water supply by a hypochlori-
nator. A feed rate which provides a
dosage of 0.5 to 1.0 ppm available
chlorine at the overflow ts required for
optimum resufls. After draining ang
cleaning pasteurizers, the hypochiori-
nator shoukd be used 1o provide fresh
refill water with the proper chlarine
residual.

Grain Steep Tanks:

Calowm hypochlorite is a highly eflec-
tive sanilizer in controfing mold growth
n humid malt housa conditions. Steep
lanks should be cleaned fust, then
sprayed with a 1.5 to 2.0% available
chionine solution. Afiow to stand 30
minules.

The walls of concrete germination
compariments shoukd also be cleanad
and treated as above.

i ne perlforated metal lioors of germina-
»on compartments shoyld be sprayed
with high prassiire waty fer fhorough
cleaning and thixn covered at a rate of
0 15 oz. of dry caloum hypochlorite
per saquare footl of wat floor. (A daan,
dry, uncontavinated broarinaster of
spreade., dovice may be tned effeg
trvety ) Alloys the: “avting (e stand fo
AN minutes, anse thosouginy with
potable waater botore [nl:tn f)'eqnn;)
thont an Loerace ..

.
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Beverage Plants
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Water Supplies:

Calcum hypochlorite solutions con-
taining 1% available chiorine wili prop-
erty sanilize plant water used to pro-
duce boer.

Tha calcium hypochlorite solution
should ba introduced into the water

( suppPly by a hypochlorinator. An avail-
able chlonne residuat of 0.2 to 0.6 ppm
must be maintained throughout the
system at all times. Be sure 1o dechlo-
rinate the water before it s used 1o
procass bear

Carbonated Beverage
Plants

Water Supplies:

Availabla plant water sunples used to
produco carbonaled baverages may
be property santized by introducing a
soluticn of 1% available chlonne. The
snlution should be introduced by a
hypochlorinator and adjusted to supply
an availablae chlorine residuai of 0.2 10
0.6 ppm at all imes.

Be sure to dechiornate the water
before it ts used to process beveragos.

Manufacturing equipment:
The use of calcium hynochiorite is a
raliablo and economical way to sanitze
equipmont and control the qualty and
taste of carbonated beveraqes.

Bofore bottling operatons start up,
foad a 200 ppm avalable chiorine solu-
tion through afl pumps, knes and fuiers
to elrminate bacteria Clean surfacas
belora treatment Afler ench botting
oparatinn, thoroughly spray syrup
tanks wath a 200 ppm avikabile chio
rinwe selution, and et <thned for 30
rmnufer,

Cider Plants

fven when stored under cold condr-
tions, sweel cidor 15 particularly sus-
ceptible to fungus growth, which
causes spoilage. As a preventive, sini-
tize each cask lor a period of two rin-
utas with a 200 ppm available chiorine
solution, for a period of two minutes
betore use. Clean thoroughly first, then
nnse each cask with the solution.

Wineries

Plant Sanitization:

Calcum hypochiorite will sandize and
prevent contamination i winenes to
insure product quality. Followang each
run, clean the entire plant area and its
equipmen.. Immediately belore the
next run, sanitize with calfcaum hypo-
chiorite i folloves:

Hinse nonporous wall surlaces, oo
and equipment with a calcum
hypochlorie solution containing 500
ppm avallable chlonne. Let stand 10
minutes.

Poroas surfaces (wood, concrete, etc)
should be scrubbed or sprayed wath a
1000 ppm available chlonine solution
Let stand 10 minutes.

Storage vessels, fermenting vats,
casks, presses and grape crushers
should be deaned of physical sail thor-
oughly belore treatment. Rinse or
spray with a calcum hypochlonite solu
tlion contaning 200 ppm avalable chio
nne |Let stand 10 minutes

Hantre bottles and corks by iminwyy
ey them for H minutes in o tink con
franineg 2000 pom svenbble Chionne

Mold Contrcl:

Mesled ravah <hould b Trogteed an
covery vath codomien hiypeoc hlonte 1
prensend farthor < precyedin

Spray the alfected surfaces with a
calcium hypochilorite salution providing
0.5% available chiorine. Heavy growth
may require scrubbing and/or repeated
applications.

Storage and Filling Tanks:
Disinfect storage and filling tanks with
calcium hypochionita o maintain a high
ievel of product qualty.

After a run and befora refiling tanks,
they should be thoroughly disinfected
with calowrm hypezhlorite,

For wooden or nonporous tanks, first
proclean then il with calcium hypo-
chlorite solutions containng 600 ppm
avaiable chlorine. Solutions should
stand for at least 16 minutes. Than,
mnsc lanks with potable water {or a
penod of 2 minutes immedately bolore
rediling”

Unised tanks and vats should be kept
sanlized wath calcium hypochlorite. £l
each with water and dry calcium
hypochicte to oblain a residual of
approxmately 15 ppm available chio-
nne Test every woek and repeat treal-
ment if residual falls below 2 ppm.

Press Cloths:

Press cloths contaminated with bacte-
ra or organic matter must ba treated
with calaum hypochlorite salutions to
noutralize mycroorganisms and prevent
ahreacding ava

Alter us 2, w1 cloths thoraughly, then
ok a7 ollow., For every 100 pounds
Ary wengnt of 1he clolth, add 2 o7 diy
calnm hiypochlonts 10 60 gallens of

weatir ook e 15 manntes

Grape JuicePlants
Cantizo s quprnent aned Tobloim arooe
of arags pace plint, u et T cane
Treaainnand o 6‘f1llll“..rl“r omvrwenedod

Boye o v one s




Egg Breaking
Operations

Calcium hypochilcrite solutions will
control bacteria on contaminated eggs
and sanitize equipment and areas used
in egg breaking operations,

Food Egg Product
Sanitization:

Thoroughly clean all eggs. Prepare a
200 ppm available chiorine soldation
using warm waler. (Temperature should
not exceed 130 degrees F) Spray the
warm sanilizer over eqqs so thal they
are thoroughly wetted Adiow the egs
to dry before casing or breaking. Do
not apply a polable water rinse. The
soluticns should not be reused to
sanitizo eggs.

Cups, oreaking knives, trays and any
other equipment thal comas in contact
wilh “off” eggs should be thoroughty
cleanad and sanitized. Clean all equip-
ment with washing perwder and rinse
with clear water, Immediately prior to
placing back in use, spray with a cal-
cium hypochlorite solution containing
50 to 200 ppm avalahle chiorine.

Sanitze eqq freezers and dryers,
tanks, pipelines, pumos, elc. using a
spray method trealment. This method
is generally used to sanitize large, non-
porous surfaces already free of phys:-
cal sail.

Prepare a calcium hypochlorte solution
contaning 200 ppm avalabla chionne
il possibie, use pressure spraying or
togqging equipment deskgned for use
with hypachlonte soluhons (pliste
rubbhwr coated or staninns stoal ) Whien
usann other types of spraying edqgogs
Mt b cure 1o empty and nnse thor
engeghiby wath froaty veatorn mniesddunaoly
after 1y

Theroughly spray or {og all surfaces
eggs will touch. Aflow excess solution
to drain off, then place in service.

Food Egg Product
Disinfection:

In egg breaking rooms, &l equipment
and surlaces should be deodonzed
and disinfectad with solutions of cal-
cum hypochlorita, After cleaning, and
just priof 1o using, spray, wipe or nnse
lables, stools, walls and floors with a
calcum hypochlonte solution contain-
ing 1000 ppm available chionne. Let
stand 10 minutes

Fish Processing Plants

Calcium hypochlorite solytions will
conirol the growth of bactena and
microorganisms which occur in fish
processing plants.

Scrub ali surfaces thoroughty vath hat
water and washing powder 1o remove
all physical soil before treatment.

Hard or Nonporous
Surfaces

Calcum hypochlonte solutions con-
taning 600 ppm available chlonne wall
dsinfect hardwood, metal or synthetic
surfaces (new boxas or tabletops;
conveyor belts or machines). Flood
surfaces with calcium hypochionte
solution for 2 1o 5 minutes. Let sland
for 10 minutles Plinse with 200 ppm
avalabie chiorma solukon dona penod
of 2 minttec B
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‘Food Processing Plants

Soft or Porous Surfaces:
Calcum hypochiorite solutions con-
taining 600 ppm available chiorine will
sanitize soft or porous surfaces (worn
lables, old boxes, concrete floors and
walls). Flood surfaces with calcium
hypochlorite solution for 2 1o & mun-
ules. Let stand 2 minutes. Rinse with
200 ppm availablo chiorine solution for
a period of 2 minules.

Pecan Cracking and
Bleaching

Calcium hypochlorite solutions can be
used both to control bactera in pecans
and also to bleach tha shells in prepa-
ration for dyeing. Calcium hypochiorite
sofutions containing 1000 ppm avai-
able chlorine feduce bacteria in pecans
without afiecting the taste Prior 1o
cracikung and shelling, soak the pacans
in the solytions for at least 10 minutes.
Remave and lat the pecans age for 24
houts to allow for softening of the
maal. Following this, the pecans will
crack mare uniformly and the entire nut
may ba removed mora easily.

Salutions containing 5000 ppm avail-
able chilorine effactively bleach pecan
shefis. Before blaachmg, wash the
pecans n a rotary deaner, Rinse, drain
and soak the pecans in a 2% suffuric
acd bath at 27 degrees to 32 degrees
C (80 to 90 dagreas F) for one minute
Afterward, place them in the calcium
hypochiorite sotution tor 4 to 8 min-
utas. When the pacans are bleached
white, drain and wash in a 1% sulfunc
ackd bath at 27 to 32 dagrees € After
dryina. thay ara ready tn be dyed

Canneries

Hot, freshly-packed cans are often
cooled by immersion in cold water.
This creates a partial vacuum in the
container which may allow the cooling
water to enter through seams or pin
holes. If baciena are preseni in the
water, conlenls may become contami-
nated and spoil.

Caldum hypochborite solutons prowvid-
ing 1% available chlorine should be fed
into cooling lanks or channels by an
elevated tank to provide a concentra-
tion of 2 ppm avaitable chlonne. The
flowr may be controlled with a non-
corroding valve or a pinch-stop on a
rubber hose.

Feed ponts should be located to pro-
vide uniform distribution of solution
throughout the entre system L ong
and narrow tanks may require the solu-
tion to be fed at two points o INsure
proper distribution

Test the cooling water for avadable
chlorne. i a residual of 2 ppm is pre-
sent throughout the system, the waler
is properly sanitzed.

Test for available chionne every hour
untl dosage requirements are estab-
kshed, Thareafter, check every 2 or 3
hours {0 ascertan that an available
chlorine residual of 2 ppm s main-
tained throughout the cooling system

Water Supplies:

One percent chlofine solutions will
effectively purify the water supply in
canneries. Fead the solution inlo the
waler supply by a hypochlorinator on
tha intake side of the pump. An avail-
able chlorine residual of 0.2 10 0.3 ppm
must be maintained throughout the
water distribution system to assure
adequate punification. Regular testing
should be initiated to assure proper
chlonne residuals are present at all
times.

Wastes:

Solutions containng 100C ppm avar
able chlorine control odors from dn.
food wasle disposed in dumps of col-
lecting points. Accumulations of waste
should be sprayed or soaked with cai-
crum hypaochionte solution dady to
elminate odors.

Calcium hypochlonte solutions applied
by continuous treatment 1o maintain a
residual of 15 to 25 ppm will conlrol
odors in food waste being removed by
water suspension.
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Meat Processing Plants

An affective general sanitizer or disin-
fectant, calcium hypochlorite solutions
also provide odor control in meat pro-
cessing plants.

Killing Rooms:

Disinfect the entire killing room with
calcium hypochlorite solution to pre-
vent the contamination of meat and the
development of offensive odors.

Scrub all walls and floors completely.
Spray thoroughty with a solution con-
taining 5000 ppm available chlorine.

Drrains and traps through which blood
passes should be flushed thoroughly
with water and flushed with solution
containing 5000 pprn available chlo-
nne. Allow this solution o stand
overmght, then fiush

Inedible Rooms:

Solutions containing 1000 ppm avail-
able chlonne will properly disinfect
inedible rooms, prevent odors and
improve the handiing qualitios of hides
and other marketable tems.

Thoroughty clean inedible rooms on
a reqular basis. After cleaning, spray
the iank house, the press rooms and
the hide rooms generoasly with the
calcium hypochionte solution.

Edible Rooms:

Calcium hypochlorite solutions con-
taining 1000 pprm avalable chiotine will
disirfect and control bactena in refrig-
erating, curing, and processing areas
to prevent taste and color prok’ams in
products. T

Thoroughly cdean all edible rooms on
a reqular basis, Aller cleaning, room
surfaces and equipment should be
sprayed well with 1000 ppm solution
for 19 minutes. Rinse with 200 ppm
available chiorine solut'on for a period
of 2 minutes.

Equipment and Utensils:
To prevent conlamination, sanitize all
equipment and utensils thal came in
conlact with meat with a solution
containing 200 ¢ . navalable chlonne
Clean equipment and utensils thor-
ouqghly, removing afi fat and grease.
Spray or anse with solution, Lat stand
2 munules.

Locker Rooms, Elevavor
Pits and Toilets:

Disintect and deodorize locker rooms,
elevator pits and toilets with a calclum
hypochlorite solution containing 5000
ppm available chionne

Lockar rcoms, shower rooms, tolots,
urinals and drains should be claaned,
then sprayed or flushed with the
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solution on a requiar bages, After treat-
ment, keustapd 10 mygas then tinse
axposer! sUahes with potable water
to prevont cotrosion

———

Addd 1wl tablaspoon of calcium
hypachlonite to the roacdual water of

toilot trver s o od fweabs
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Dairy Industries

Creameries,

Ice Cream Factories,
Cheese Factories,
and Milk Plants:

Calcium hypochlorite solutions provide
an effactive, economical method of

( sanilizing processing equipment and
problem areas in creameios, ice cream
tactonies, chease factories and milk
plants,

To prevent contamination of the prad-
uct, apply calcium hypochlorite solu-
tions to every surface the product vali
touch.

Pressure Sanitizing
Equipment:

Pressure is commonly used to santize
closed systems, such as fud rrtx
cooling and handing equiprreent The:
pressura maethod s also approprate for
santizing weigh laiks, coolaers, short-
tma pasteurzers, pumps, homogeniz-
ers, filers, sanitary piping and fittings,
and bottl and can fillers

immediately after use, clean all equp-
ment thoroughly, then place back in
operating pasition.

Prepare 2 sufficient amount of a cal-
cum hypochlordo solution containing
200 ppm available chiorine to fill the
equipmant. (Allow a 10% excess for
viasta)

Pump the calcium hypochlorite soly-
tion through tha system until f is hiked
and ar 15 excludad. Close inal diam
valvas and hnkd the systom under
prossara for 2 munuter, 10 nnure {Op¥
comtact vath all surfavcos [eown tho

b ey

Spray Sanitizing

Equipment:

A spray (ot fog) method is generally
used to sanitize larqe, NONPorous sur-
faces which have been freed of physi-
cal soil and thoroughly cleaned. It is
appropnale for batch pasteurizers,
holding 1anks, weigh 1anks, tank trucks
and cars, vals, tile walls, cellings and
floors.

Prepare a solution containing 200 ppm
available chlonne. Use pressure spray-
ing or fogging equipment designed 1o
resist hypochlonte solutions (rubber-
coated, plastic or stainless steel).
When using other types of spraying
equipment, emply and ninse thoroughly
with fresh water immedately foliowing
treatment.

Heawvily spray or fog all surfaces the
product will contact All surfaces, cor
ners and turns should be thoroughly
coated Allow excess soluton to dran
off, then place In serico.

Water Supplies:

Calcium hypochlorite solutions con-
taining 1% available chlorine will disin-
fect waler supplies used in the produc-
ton of dary products. Tha sofution
should be prepared using the following
procedure

Mix 3.75 pounds of calcum hypochio-
e nto a 30-gallon plastic container
1/3 {ull of warm water Add 3 pounds
of hght soda ash, stir thoroughly and
diite 1o 30 gallons. Add this solution
to tha watar supply and kot stand 20
mintes The water supply has been
santzed whan a 0 2 ppm ot svailable
chinnna v prosent

General Sanitizing:

Sanitize plant floors, walls and ceilings,
and control odors in refrigerated areas
angd on drain platforms with a 1000
ppm calcium hypochlonte solution.

Flush or swab surfaces genarously
with solution. Aliow to stand 2
minutles.

Controlling Mold and
Mitdew:

Destroy mold and nonresidual mildaw
that often grows in cheese aging
rooms, storage rooms and othar areas
with a calcium hypachlonte solution of
5000 ppm available chlonne.

Brush of spray all precleaned walls,
floors, cefings and shelves with the
solution Then, rinse all metal surfaces
wmmedately Lo pravent conmosion,

Wastes:

Calcum hypochlonte solytons con-
taining 15 lo 25 ppm available chlorine
provide odor control of dairy plant
wasle.

An overflow-type retention basin, fluma
or outfall of sufficient fength s neces-
sary to provide required contact time
and moong. For continuous treatment,
calcium hypochlonta is introduced by o
hypochloninator capable of feeding the
solution in propostion to waste flow.
Tha hypochlorinator should be located
near the point where wiisie leaves tho
plant building, ollowed Ly baffles for
agiatior '

tiatch was 12 shnuld be impounderd
and treatad v ith caleum bypachionta
soltiorn oW provde s © rasidunl of
1519 20 pom ratable chibonne




Institutional, Commercial, and Home Uses

Sanitizing Nonporous
Faood Contact Surfaces

Rinse Method:

A calcium hypochlonte solution of 100
ppm avallable chlorine may be used in
the sanitizing solution if a chlonne test
kit is available. Solutions containing an
initial concenlration o1 100 ppm avail-
able chlonne must be tested and
adjusted penodically Lo insurn that the
available chlorine does not fall below
50 ppm. if ates! kit is not available,
precare a sanitizng solution 1o provide
approximately 200 ppm avalable chlo-
rine by weight

Thoroughly scrub all surfaces wath an
approved cleane:, toliowed by a
potlable water rinse before sanitization
Prior to use, nnse surfaces thomughly
wath the sanihzing solulion, maantsmng
contact wath the sanitize: {or at least @
minutes If solution contams less than
50 ppm available chlonne, as deter-
minad by & suitable test kit, ether dis-
card or add sufficient dry caloium
hypechlorite to re-establish a 200 ppm
rasidual. Do nol nnse equipment wath
water after treatment and do not scak
equipment overnight. Sanitzers used
n automated systems may be used for
general clkeaning but may not be
reused for santing purposes

Immersion Method:

A calcrum hypochiorite solution of 100
ppm avalable chlonne may e used in
the sanitwing solution d a chlonnae te<t
kit 15 avadabile Solgtions contaning an
nitl enncentration ¢f 100 ppen apeal
able chlonne must be testod aned
adprstod poracde zally toanaagre thet the
atabla chlonae does not fall Below
S ppm i nn et ke o nlibilo e
Do s nantisaneg bt by e o
apprenrnatoly 2000 oLy bt

TS SRV

Thoroughly scrub afl surfaces with an
approved cleaner, lollowed by a
potable water rinse belore sanitization.
Pnor to use, immerse equipment in the
sanitizing solution for at feast 2 minutes
and allow tho santtizer to drain. H solu-
lion contains less than 99 ppm avail-
able chionne, as determined by a suit-
able test kit, either discard or add sufii-
cent dry calcium hypochlorite to
re-establish a 200 ppm residual. Do
not rinse equipment with water alter
freatment.

Sanitizers used in automaled systems
may be used for general cleaning

but may not be reused for sanitzing
DUIRO5e5

Flow/Pressure Method:
Disassemble equipment and thor-
oughly clean after use Assemble
equipmentn gparatng Posihon pror
1o use Prepare avoluma of a 200 pipmn
available chiorine sanilzing solution
aqual tn 110% of volume capacitty of
the equipment. Pump solution through
tha systern until a ufl flow 15 obtainaed
in all extrermities and the systemis
completely filled with the sandizer.
Close dran valvaes and hold under
pressure for at least 2 minutes to
insure contact wath all internal sutfaons
Remove some solution from dran
valve and test wiath a chlonne test kit

if effluent corlans tess than 50 ppm
avalablo chlorme, repedal f!:"e' PIOCens,

Clean-in-Place Method:
Thorounbhe rlagn thae equupment aftor
use Prepooe o voluma of a 200 prem
avalable chormey Loz Sologtinon
cepral to U of volime copanty of
thov e coveet Pumygs the soluton
Thre e gh ther oy b dntd it By ¢
Obt et gl exteoodind g the (RN
(IR XN T3 RS P P "TH(I'. Sl
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valves and hold under pressure for at
least 10 minutes to insure contact with
all internal sufaces. Remove some
solution from drain valve and test with
a chlorine test kit It efluent contains
less than 50 ppm available chlurnine,
repeat the procass.

Spray/Fog Method:

Preclean all surfaces after use. Use a
200 ppm available chloring solution to
control bactleria, mold or fungi and a
600 ppm solution to control bacterk-
phage. Prepare a 200 ppm sanilizing
solution of sufficient sze by thoroughty
muxing the product in a ratio of 1 oz
product with 20 gallons of water. Pre-
pare a 600 ppm solution by thuroughly
mixing the product in a ratw of 3 0z
pro-iuct wath 20 gallons of water. Use
spray of fogging equipment which can
ress hypochiorite solutions. Afway-,
empty and nnse spray/fog equipment
with potable water aiter usa. Thor-
oughly spray or tog all surfaces unti
wet, allowing excess saniizer 1o dramn
Vacate area lor at least 2 hours Prior
1o using equipment, rinse all surface:,
treated with a 600 ppm solution with a
200 ppm sohit n

Sanitizing Porous Food
Contact Surfaces

Rinse Method:

Prepare a solution of approximataly
600 ppm available chlorine by waight.
Preclean surfaces inthe-normal man-
nor and immediately nnse all surfaces
thoroughly with the santtizing solution,
maintaining contact with the sanitzer
ior at keast two minutes, Prior 10 using
the equipment, rinse all surfaces with
200 ppm available chlorine solution.
Do not ninse and do nol soak equip-
ment overnight.

fimmersion Method:

Prepare a santtzing solution ol approx-
imately 6G0 ppm available chicnne by
weight Clean the equipment in 2 nos-
med! rmannaer, Pror to using, immers.o
aquipmaent i a 200 ppm samting
solgtion for at keast two mnutes and
aliow the sanitzer to drain. Do not
nnsae and do not soak equiprmee
overnight

Spray/Fog Method:

Preckean all surfaces after use. Prepare
a 600 ppm available chlorine sanitizing
soluton Use spray or fogging equip-
mant which reseis hypochlonte soho-
tions  Thoroughty spray or fog & sur-
taces untl wet, allowing excess sani
et to dran Vacate the area for al
least 2 hours, Pror 1o using the equip
ment . onse all surfacos wih a 200
pon ey shable chionne sn'hlt'nn




Sanitizing Nonporous
Non-Food Contact
Surfaces

Rinse Method:

Clean equipment sudaces in the not-
mal manner. immedately rinse all sur-
facas thoroughly with & 200 ppm avail-
able chlorine solution, maintaining con-
tact for at least 2 minutes. 0o nol rinse
after troatment and do not soak equip-
man! overnight

Immersion Method:

Claan the equiprment in normal man -

ner. Immediately immerse in a 200

ppm available chlonne solution for at
st 2 minutes and allow the santwer

to dran. 0o not nnso after treatment

Spray/Fog Method:

Preclean all sudaces after use. Prepare
a 200 ppm available chiorine solution
Useo spray or fogging equipment which
can resist hypochlorte solutions
Immaoadiately speay or fog all surfaces
thoroughly, ther. alow excess solution
10 drain. Vacate area for al least 2
hours.

Sanitizing Porous Non-
Food Contact Surfaces

Rinse Method:

Prepare a sanitizing solution of approx-
imatety 600 ppm available chiorine oy
weight. Clean the surdaces in a normal
manner. Prior 1o use, nnse all surfaces
thoroughly with the sanitizing solution,
maintaining contact with the sanitizer
{or at least 2 minutes. Do naot rinse
equipmant after treatment. Do not
soak equipment overnight

Immersion Method:

Prepare a sanitizing solution of approx-
mately 600 ppm available chlorine by
weight Clean the equipment in a nor-
rmal manner. Prior 1o use. immerse tho
equipment N the sanitizing solution tor
at least 2 menutes and allow the san
hzer to dran Do not nnse equiprynt
alter treatment

Spray/Fog Method:

After deaning, sanitze non-fond con-
tact surfaces with a solution contaming
600 ppm available chlorine Use spray
or fogging equipment which can resist
hypochiorite solutions. Prior to using
the equipment, thoroughty spray of foq
all sudaces unlil wet, allowing the
excess santizer solution o dran
Vacate area tor af lonst 2 hours

Disinfecting Nonporous
Non-Food Contact
Surfaces

Rinse Method:

Prepare a disinfecting solution of
approximately 600 ppai available chio-
rine by weight. Clean equipment sur-
faces in a normal manner, immediataly
pnor o use, nnse all surfaces thor-
oughly with the disinfecting solution,
maintaining contact with the solution
for at least 10 minutes. Do not rinse
after treatment. Do not soak equip-
men! overnight.

Immersion Method:

Prepare a disinfecting soluton of
approximately 600 ppm availabie chlo-
rne by waight. Clean the equipment in
a normat manner Immediately, prior {0
use, immerse the equipment in the dus-
nfecting solution for at least 10 mun-
utes and allow tha sanitizer solution to
drain {Jo not nnse the equipment altor
{freatment

General Sanitization

Calcium hypochiorte solutions of 1000
ppm avatable chiorine will sanitze
floors, walls and celings, and control
odors in relngorated areas and on
dram plattorms;

Clean surtaces before treatment, Flush
o swab suraces thornably with the
solution | et stand 2 mmutes, hoso o
rmse a" melalsidacas with potable
wtor ..




Institutional, Commercial, and Home Uses
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Controlling Mold or
Mildew

Calcium hypochlorite solutions con
taining 5000 ppm available chiorine will
dastroy mold and nonresidual mildew
that grow in storage room and other
areas.

Brush or spray all precleaned walls,
floors, ceilings and shetves vath the
solution. Rinse all metal surfaces
mmedialely (0 preveni cormoson.

Bathrooms

Calcium hypochionte solutions con-
taining 5000 ppms avalable chlonne vall
saniteze and deodonze tolets, showe:
rooms, urinals, drains and other bath-
room facilties

Toets, shower rooms, urnnals and
drans should be cleaned and sprayed
of flushed wath tha calcum hypochin
rite solution on a reqular basis. After
treatment, Yot stand 10 minutes and
rinsa exposed melal surfaces wath
potable water to prevent coroson

For toilet bowis, add 1 tablespoon of
dry calcium hypochlorite to the resdual
water and swab

Sanitizing Dialysis
Machines

Frish dialysts equipment thoroughly
with water prior to santizing  Thor
oughly dissolva 7 0z of this product in
60 gallons of water to obtain at least i
600 ppm available chlorine soluton.
tse s solution in tha hemodialysate
system immediately allowing a rman
e contact trme of 15 mimutes at

20 donreas O Thereatter, denn the
systorm of the canttizaing solitinn aned
haroudaghly nnso vath potabte seater
Pawa e aned da nat rere o thie et

sanitizer. Rinsate must be monilored
with a suitabla 1es! kit to insure that
no available chlonne remains in the
system,

Calcium hypochlorite solutions are rec-
ommended {or decontaminating singie
and multipatient herhodtalysate sys-
tems. Calcium hypochiorite has been
shown 1o be an effective disinfectant
{(virucide, fungicide, bactericide,
pseudomonicide) when tested by
AQAC and EPA test mathods. Calcium
hypochiorite may not totally eliminate
alt vegetative micronrganisms in
hemodalysate delivery systemns due to
ther construction and/or assembly, but
can be relied upon to reduce the num-
ber of microorganisms to acceptable
tevels when used as directed. This
product should be used in a disinfec-
tant program which includes bacterio-
Ingieal monitonng af the hemodu.lysate
delivery systom Calcum bypochlonto
5 not recommended for use o hemo-
dulysate or reverse osmosis (RO)
memixanes

Consult the guidelnes for hemo-
dualysale systemns which are available
from the Hepatitis Laboratonas, COC,
Phoenwx, AZ B5021.

Asphalt or Wood Roofs
and Sidings

To control fungus and mildew, fust
remove all physical sof by brushing
and ho.tg vith cleanwdtel Then
apply a 50CO ppm available chloring
solution Mix 1 oz. of this product por
gation of vrate. and brush or spray rool
or sihing Ao 30 muanate < standing
tirme e oy hosmg sedo doan witor
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Each of thae applications described in
this trochure requires a specific con-
centration of solution measurad in
parts per mithon (ppm) or percent avail-
able chlorine. To prepare the proper
strength solution, follow these simple
directions:

2. Add granular calcium hypochlorite
10 lukewarm waler.

3., Stir tor three to five minutes.
4. Use immediately.

NOTE: As a satety precaution, prepare
only the amount of soluton needed,
Naover store a catcum hypochlorite
soition.

1. Use a clean, non-metallic con-
tainer free of greasse, oil, or residue

Calcium Hypochlorite Measurement Equivalents

Dry Weight Houshold Measurement®
- 1/6 cunce 1 lovol tanspoon )
1/2 ounce 1 level tablosooon
1 ounce 2 level tablespoon'.
B aunces

16 level 1ablespoons (1 cup)

" T bowmahok] MGTRreTynl & 2 rabnls g onk DM vOhrs gran fof Tes Unid S O T rnsev .

The following table indicates the amount of calcium hypochlorite
needed to make various quantities of solution containing from
5 to 10,000 ppm available chlorine.

Available Weight ot Calcium Hypochlorite Required to Make Solution
Chlorine 1 galion 10 gallons 50 gallons 100 gallons
{ppm)* 1bs. or. Ibs. oL 1bs. L Ibs. o

5 0 0001 0 00t 0 w05 0 0.10

n 0 0002 0O 002 0 010 0 021
25 0 0 005 0 0.056 0 026 0 0.51
50 O 00 0 010 0 05 Q 1.03
00 0 02 v 021 0 103 ...N 2.05
150 0 003 0 031 J 154 0 308
200 0 004 0 oM 0 205 0O 411
300 0 006 0] 062 iy 308 0 616
500 0 01N N 1008 O 513 0o 1027
£9.0) 0 012 () 1743 ‘ 61 (3 172372
1.004) ) 021 0 205 (- 1026 1 167
200205 N 051 ) 1 i a0, L2 .
GO {6y O Co 010 76 T U X
10 00K (1%} () 204 1 A5 t L, l; [IRIAR
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Toll Free (USA)
Customer Service:

800-CHEM-PPG
(800-243-6774)

PRG INDUSTRIE 5, ING
Onn 96 Phce
Pittshurah, PA 1SR

Y14 L vy b e ok, *
Ard Tkt of £y,
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PPG Chemicals Group

Area Sales Offices
in the U.S.

Central — Chicago
3030 Warrenville Road
Suite 615

Lislz, IL 60532

(708) 505-1250

Southwestern — Houston
530 Wells Fargo Drive

Suite 310

Houston, TX 77090

(713) 440-3770

Eastern — Philadelphia
The Centennial Building

76 Euchd Avenue
Haddonfield, NJ 08033
New Jersey (609) 428-7800
Fhiladelpha {215) 564-3390

Western — San Francisco
1350 Bayshore Highway
Suite 810

Buringame, CA 94010

(415) 343-1876

International Sales Offices

Tokyo, Japan

PPG Industrias-Asia/Pacific. Ltd.
Takanawa Court, Sth floor

13-1, Takanawa 3 choma
Minato-ku .
Tokyo. 108, Japan
Telex. 2427129 PPG PAC J
Telephone: 03 3280-2861

San Juan, Puerto Rico
PPG Industries, inc.

Urb. Industrial Mario Julia
AL Street

Caparra Heights

San Juan, Puerto Rico 00320
Telex ITT-3450234
Telephone: (809) 782-8080

Sao Paulo, Brazil

PPG do Brasil, Lida

tdificao Grande Avenida
Paulista fvenue 1754

Sue 153

5ao Pavlo, Brazil 01310
Telex: (011) 39104 PPGRER
Telephone: 11-284-0433

Mexico City, Mexico

PPG Industries de Mexico SA de CV
Av Presdiente Juarez 1978
Tlalnepanila EDO de Moxico 54000
Telephnne: (52) 5-347-8227

Paris, France

PPG Industrnies Saleg v |
Chemwals "":r."mn ’
Shicx

126120 73 v Julas Guesde
7 307

Y2307 1 evillar, Do ot £ ee'ox
Telophaons (4.3 140 B/ 5134
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