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CALCIUM 
HYPOCHLORITE'S 
MANY USES 

Although calcium hypochlorite serves 
municipalities and commercial users in 
many ways, its most important function 
is in water sanitization. In large cities 
with proportionately large water con­
sumption requirements, chlorination is 
most often achieved through a con-

To trut surface water supplies 

tinuous-feed gaseous chlorine system. 
1'1 smaller communities where water 
consumption requirements do not 
justify the need for gaseow; chlorine 
equipment, granular calcium hypo­
chlorite is most often used-

Such as reservoirs, to destroy bacteria and algae, and to correct algae problems 
associated with water works equipment and fillers . 

To unitize welts 
Calcium hypochlorite may be l'~~ to sanitize wells initially and provide continOlJs 
treatment. 

( 

( 
To unltbe new ma!ns and equipment 
All new water mains as well as new processing and distribution equipment for 
drinking water should be thoroughly sanitized with intensive treatments of calcium 
hypochlorite before use. 

As emergency water supply treatment 
Calcium hypochlorite is always rcady to supply quick, f'ftective chl .. rination of new 
or supplementary water supplies when fire, flood, drought or other emergencies 
disrupt or contaminate regular sources. 

To trut _age effluent 
The lISe of calcium hypochlorite in conjunction with other environmentally sound 
prac,ices to maintain clean rivers and strear, " has grown with our ecological 
awareness. Today, it is widely used to reduce Biological Oxygen Demand, control 
odors, treat effluent and aid in sewage coagulation. .5 (' / j ( 
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HOW TO USE 
CALCIUM HYPOCHLORITE 

IN WATER SYSTEMS 
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All water intended for human con­
sumption should be chlorinated. 
Although calcium hypochlorite can L . 

used at any stage in the water purifica­
tion process. turbid water should be 
clarified first. 

~ a'g-' water systems using continu-
a. ,c ,., teo' gaseous chlorine. as well as 
. .-.~·;N' stems which use granular 
. ,..: :,,·r. "~cochlorite as their primary 

Iredt,,,: .1t. olt .. " also stock calcium 
t:ypoct;:xite for ~pecial purposes. such 
a~ destroying sudden algae growth. 
tr.'a!fT';'"t of mains. conditioning of fil' 
ters. :.0 for emergency chlorination. 
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It is important to remember that .,y 
water supply. large or small. can be 
contaminated by seepage or careless­
ness and treatment must take place 
immediately upon its discovery. 
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Bacterja 
control 
ContamInation of reservoirs is 
an ever-present possibility. 
Most frequently, it is caused 
by careless persons or seep­
age from ground contamina­
tion. In order to keep reservoir 
water bacterIologically ac­
ceptab!e, it is necessary to 
test regularly and chlorinate 
sufficiently to maintain a re­
sidual of 0.2 ppm free avaIlable 
chlorine. This is equivalent to 
, .2 ounce of calcium hypo-
chlorite per 30,000 gallor.s of 
water after chlorine demand 
has ~n satisfied. 

Where contamination is 
... caused by overflowing , t"'~-' 
.... . A,,"" 'lJ .. 1'>J ~ streams, estabhsh hypo- 7' I 

~ ,~ chlorinating stations upstream C ~ 
\ \ of the reservoir. Chlorinate the inlet . ~ ~ t water until the entirE reservoir attains a 
~ 0.2 ppm available chlOrine residual as 
~ determined by a chlOrine test kit. Where 

~ 'i contamination is from surface drain­
'. i age, Iopply sufficient calcium hypo-
~ ; ~ chlorite directly to the reservoir to attain 
-~ • ~ a 0.2 ppm available chlOrine residual In 

• ',,> all rts of the reservoir. 
Daily testing should be accomphshed 

away f~om the water inlet. II samlJles 
must be taken near the inlet. allow them 
to stand at least 20 minutes before test-

RESERVOIRS 
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ing. Also, remember that 
ch!orone demand will be hIgh­
er during periods of heavy 
rainfall and extreme dryness 
or heat. 

Continuous feeding of cal­
cium hypochlorite at the input 
source is usually the most ( 
effective means of maintain 
ing an adequate chlori ne 
residual. 

When applying granular 
calcium hypochlorite to sur­
face water, take care to reach 
all parts of the reservoir with 
equal amounts of the product 
so that distribution is com­
plete and equal throughout. 

Algae 
control F' uil 
Rapid algae growth in reser­
voirs is an indication of in- ( 

crease:! Chlorine demand. When algal: 
becor.'Ie a problem, special action is 
rJe<;essary. There are several methods 
of treatment. One of these is to hypo­
chlorinate streams feeding the reser­
voir. Suitable feeding points should be 
selected on each stream at least SO 
yards ullstream from the point of entry 
into the reservoir. 

Continous chlorination is usually 
effective in destroying algae where a 
sufficient amount of sanitizer is fed to 
produce a chlorine reSidual of 0.2 to 0.5 
ppm free available chlorine. Where 
continuous feeding is not poSSible. 
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scheduled, intermittent feed­
ing sllould be practiced. In 
doing so, broadcast ca:cium 
Ilypochlorite over the ~urface 
of the reservoir evenly. taking 
spec;al care to treat shallows 
and ec:ges. As it descends. 
the product dissolves. distri­
buting a chlorinating action to 
a" depths. 

WATER MAINS 

~ 

~ 
. " ..-.. oJ 

Forty-€ight hours after the I ~ 
initial treatment, test the water: " 
supply again for bacteria and . 
chemicals. If results are un- : .. ~ 
satisfactory. maintain a 0,4 'I 
ppm free chlorine residual in :.l 
the main until test samples I)' 
are acceptable for two sue- :'" 
cessive days. '~, 

Note: Keep out trench 
Introduce a suffici'!nt 

amount of calCium hypochlo­
rite to provide a residual of 
from 0.2 to 1.5 ppm for up to 
24 hours 

~:: :~-i;:::::; ::::::::::::::::::: : 
.' ... ~ ......... ", ......... . 

water and other contaminates 
from new mains by capping I 
the pipe ends before lowering : 
them into place. __ ;' 

New and 
newly 
cleaned 

=~~~~:,;. .;~~ f £.- ~"":--,,--:~~ .. -"; .. 
...... ~~ .) . 
-:::~::::.;:- ~ ~ ....... 

... ~ : :::--:~ .~ v'\ I~. 
' . :.: : : : : :-~: ~' .. t~ ~, . ~ -"'.,. 

WELLS 
MuniCipal autllorities often 
help the residents of rura I 
areas. particularty dairy 
farmers, safeguard their water 

. -'. .~ : ....... 
~ "~ I. . ......•. 

• reservoirs , ;;2 
New or recently cleaned ~ - A~" •. 
reservoirs must be completely disin- ~ Newly ins:.alled watp.r mains or those 
fected with calcium hypochlorite before '. which have been r'!paired Plust be dis­
use. Spray a" parts and surfaces with a • ~ inff'cted be!ore being put into service 
0.5%-5000 ppm solution. (1 ounce cal-'" as they are contaminated by construe­
cium hypochlor;·.: to 1 gallon of water.) ~ lion conditions. Completely flush the 
When the reservoir is filled. chlorinate ,section te.. be sanitized. A"ow a water 
as described above. Note: Aa. safety ~ flow of 2.5 feet or more per second to 
precauflon, do not.fore calcium hypo- ",,' contInue under pressure while jotrD:'_ 
chlortte solution. When mixed, use ~ ducing a 1% available ClliOrine solution 
immediately. ~ with a hypochlorinator. Continue in­

! jecting this solution until a 50 ppm free 
. j a~ailable chlorine reading is obtE.ined 
1" at the distant end of the new IIf'Ction 

1 
after a 24-hour retention period. After­
ward. flush the heavily chlorinated 

. water free of the system. (Rpfe·to page 
17 for preparation of the 1'1/0 solution.) 
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supplies as any disease origi· 
nating there could easily 
spI'ead throughout the 
community. 

Since the contamination of well 
water. even from deep wetls. is always 
possible, it too should be Chlorinated. 
The most effective method of doing so 
is to feed calcium hypochlorite into the 
intake lin~ of the pum~. This also hetps 
keep the filter free of slime. Automatic 
hypoctllorization equipment for this 
purpose is readily available and easy 
to use. 

If it is not possible to tocate a feed at 
the intake line, feed calcium hypochlo­
rite anywhere in the pump discharge 
line. Feed sufficient calcium hypochlo-



rite to produce a Iree chlorine 
residual of at leait 0.2 ppm 
and no more than 0.6 ppm 
aller a 2O-minute contact 
period. 

Regular testing is neces­
sary and a record of lest read­
ings should be kept. 

New wells must be treated. 

Public wells 
Belore using, Ilush the casing 
with a 50 ppm available chlo­
rine solution (1 ounce of cal­
cium hypochlorite for each 
100 gallons 01 water.) The 
solution should be pumped or 
led by gravity into the well 
and thoroughly mixed and 
agitated. The well shoul(L _ 
stand overni9ht QI".lor twelve 
~ under chlorination. It 
may then be pumped until 
bacterial examination 01 a _._ 
representa!~.!'a\N_w~tElrSa.mple will 
indicate whether lurther treatment is 

WELLS 

~ ......... . 
£ • .. .. .. .. .. ... ... ~ .. .. .. .. ........... ,. ....................... .. 

c\­
Private 

--.--ne«essary. Dug Wells-Upon completion 01 the 
Aller the initial treatment, begin leed- casing (lining), wash the interior 01 the 

ing a 1% available chlorone solution :>1 casing (lining) with a 100 ppm available 
this product with a hypochlorinator, as chlorine solution using a stiff brush. 
directed above, until a Iree available This solution can be made by thor-
chlorine residual 01 at least 0.2 ppm oughly mixing 1 ounce 01 this product 
and no more than 06 ppm IS anained g. into jQ,galions 01 water. Aller covering 
throughout the dlstrobutlon system. the well, pour the sanitizing solution 
Check the water Irequenlly with a into the well through both the pipe-
chlorine test kit. Bacteriological sarr.- sleeve opening and the pipeline. AI:;o, 
piing must be conducted at a Irequency wash the exterior 01 the pumo cylinder 
no less than that prescribed by the with Ihe sanitizing solution. Slart the 
Nalionallnterim Primary Drinking pump and pum~ waler untils strong 
Waler Regulations. Contact your local odor 01 chlorine in ;l1e water is noted. 
He~lth Departmenllor lurther details. At this point, stop t~ pump and allow it 

to stand at least 24 hOCirs. Aller 24 
hours, flush well until .III traces of chlo­
rine have been removed Irom the water. 
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Contact you local Health 
Department for further details. 

Drilled, Driven, and Bored 
Wells-Run the pump until 
the water is as free from tur-
bity as f;JOssible. Pour a 100 
ppm available chlorine sani-
tizing solution into the welle 
This solution can be made by 
thoroughly mixing 1 ounce of ~ 
this product into 50 gallons of r:t3 
water. Add 5 to 10 gallons of 
clean, chlorinated water to 
the well to lorce the sanitiZer 
into the rock formation. Wash 
the exterior of the pump 
cylinder with the sanillzer. 
Drop the pipeline into the 
well, start the pump and 
pump water until a strong 
odor 01 chlorine in the water 
is noted. At this point, stop 
the pump and wait at least ~ 
hours. Aller 24 hours, flustl 

well until all traces of chlorine have 
been removed Irom the water. Deep 
wells wilh high water levels may neces­
sitate the use 01 special methods lor 
introduction of the sanitizer into the 
well. Consult your local Health 
Department for further details. 

Flowing Artesian Wells-Artesian 
wells generaliy do not require disinfec­
lion. If analyses indicate persistant con­
tamination, the well should be disin­
fected. Consult your local Health 
Department for further details. 

Aller the initial treatment, fOiiClw"the) 
practice 01 maintaining a free chlorine 
residual 01 0.2 ppm 10 0.6 ppm in the . 
water outlets aller a minimum 20 i 
minute contact period as directed ;' \;,1 
previously. ,t I 

A \1 
I '\1 
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Granular calcium hYPOChlo­
rite may be used as a sanitizer 
in water treatment plants 
when the system is too sma II 
to require gas chlorination 
equipment or to supplement 
well or reservoir chlorination. 

Treatment plants also rely 
on granular calcium hypo­
.;hlorite to G. J in algae con­
trol. As algae mav be the 
source of many objectionable 
odors, cause mud balls and 
slime in filters, pipes and 
pumps, as well as reduce 
pipeline capacity, its control 

TREATMENT 
PLANTS 

in service. II the previOUS 
treatment is not practical, 
surlaces may be sprayed with 
a solution containing 1 ounce 
of this product for each 5 
gallons of water (approxi­
mately 1000 ppm available 
chlorine). After drying, flush 
with water and return to 
service . 

Cooling 
tower and \,( 
heat ' . \ 

\ 

through chlorination is an 
important factor. ~ ~:: ~ :~ ; ; ~ : : : : : ~ exchange 

~~ su rface 1\ r ) 
The presence of algae is : ~ ~ ~ 

often indicated by a slimy, • ~ ~ ~. ;..;..; ;;;;;; :~,:;:: : : : ::: :;~:;: :;;,; ; 
gelatinous film on the inside • ./ l ;:~; ~;;:;; ~;;~;; ~ ;:;;;~; ~~; ~~ 
of pumps, lines, and mixers, ,t : . .r ~;~:;:~:...; ~~~~~~ 
etc. It may be eliminated by 1l ,...,' , ... " .. ,---. _~ .. _ /. 
addi ng a sufficient quantity of o'i-. r 
calcium hypochlorite to the forebay or New fl'lter sand 
pump well to obtain a 5.0 to 10.0 ppm 
residual chlorine reading after 20 min­
utes contact time. 

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

New tanks, 
basi ns, etc, 
Remolle all physical soil from the sur­
faces. Introduce" ounces of calcium 
hypochlorite for each 5 cubic feet of 
working capacity (500 ppm ayailable 
chlorine). Fill to working capacity and 
allow the solution to stand for at least 
.. hours. Drain and flush with potable 
wilter and return to service. 

Apply 16 ounces of calcium hypochlo­
rite for each 150 to 200 cubic feet of 
sand. The action of the product dis­
solving as the water passes through the 
bed will aid in sanitizing the new sand. 

Existing c\l \\~ 
equipment l 
Remo'll! the equipment from service 
and thoroughly ciPan all physical soil 
from surfaces. Sanitize by introducing 
.. ounces 01 th;s product for each 5 
cubic feet of capacity (approximately 
500 ppm available chlorine). Fill to 
working capacity and let the solution 
stand at least .. hours. Drain and place 

(). A clogged or fouled syste 
'\ should be mechanically 

cleaned to remOlie all physical 
soil prior to beginning treat­

ment. Initially, treat by adding enough 
calcium hypochlorite to provide 10 
ppm available chlorine (2 ounces per 
1000 gallons) as a shock dosage and 
circulate it thoroughly through the 
system. 

Then, for continuous preventive con-
trl)l of algae and slime growth, regularly 
add enough calcium hypochlorite to 
the recirculation system to maintain a 
1.0 ppm free chlorine residual. 

Other water condition factors, such 
as pH, should be controlled as recom­
mended by the equipment 
manufacturer. 

\ ( ; / 



Emergency 
uses 
Acts of nature or the failure of 
man-made equipment may 
jeopardize a community's 
water supply at any lime. 
Flood waters may contaminate 
reservoirs and wells; drought 
may dry up water supplies; 
fire or power failures may 
interrupt the operation of 
pumping or purification facil;­
ties; mains may break; and 
unknown sources can pollute 
water. All of these emergen­
cies demand prompt action 
by responsible authorities. 
Many communities keep 
standby supplies of calcium 
hypochlorite ready to meet 
such problems. It can be 
stored in closed containers 
for reasonably long periods without 
appreciable loss of its effectiveness. 
When needed, calcium hypochlorite 
solutions can be quickly prepared to 
meet many requirements and may be 
applied tc water with feeders or added 
manually. 

During emergencies. calCIum hypo­
chlorite m .. y be used to chlorinate 
water supplies which have been con­
taminated, or to purify new sources of 
water quickly and dependably. 

EMERGENCY 
DISINFECTION 

,; ; 

EMERGENCY 
WATER 

Wells f\'\ O~ 
ThorOUghly flUSh the contaminated 
casing with a 500 ppm available chlo­
rine solution. (Mix 1 ounce of the pro­
duct witt, 10 gallons of water.) Back­
wash the well to increase yit'ld and 
reduce turbidity. adding sufficient 
chlorinating solution to the backwash 
to produce a 10 ppm available chlorine 
residual, as determined by a chlorine 
test ~it. After the tUrbidity has been 
reduced and the casing has been treat­
ed, add sufficient chlorinating soh .. tion 
to produce a 50 ppm available chlorine 
residual. Agitate the well water for 

10 

several hours and take a 
representatIve water sample 
Re-treat the well if water 
samples are biologically 
unacceptable. 

Basins, I~ .1 

tan ks, f o 1'( 

flumes, etc. 
Thoroughly clean all equip­
ment. then apply 4 ounces of 
calcium hypochlorite per 5 
cuoic feet of water to obtam 
500 ppm available chlorine. as 
determined by a suitable test 
kit. After 24 hours. drain, 
flush, and return to service. If 
the previous method is not 
suitable, spray or flush the 
equipment with a solution 
containing 1 ounce of this ( 
product for each 5 gallons of 

water (1000 ppm available chlorine). 
Allow to stand 2 to 4 hours. flush and 
return to service. 

Filters 4'/ )£1 0)( 
When sand filters need replacement, 
apply 16 ounces of calcium hypochlo­
rite for each 150 to 200 cub;c feet of 
sand. Where the filter is severely con­
taminated, additional calCium hypo­
chlorite should be distributed over the 
surface at the ratt' of 16 ounces per 20 
square feet. Water should stand at a 
depth of 1 foot above the surface ., the 
filter bed tor 4 to 24 hours. Where filter 
beds can be back washed ot mud and 
silt, apply 16 ounces of calcium hypo­
chlorite per each 50 square feet. allow-

1/ " / 



ing the water to stand at a 
depth of 1 foot above the filler 

EMERGENCY 
DISINFECTION 

".-.~-. " .. " "" 

~ .. ::::;:: -: :~:: ;~. sand_ After 30 minutes. drain 
the water to the level of the 
filter. After 4 to 6 hours. drain 
and proceed with normal 
backwashin9_ 

~ : : : : : . . . . . . .:.:..:- . : :::~ 

~ :::::~. :-~ ... ':' :::::;:::::: .. 

able chlorine solution and 
rinse with potable water after 
letting stand 5 minutes_ This 
solution is made by mixing 1 
ounce of calcium hypochlorite 
for each 5 gallons of water_ 
During the filling of the con­
tai ners. dose with sufficient 
amounts of this product to 
provide at least a 0.2 ppm 
chlorine residual. Use a chlo-

.. "" " .. 
Distribution 

system ~ \~c, Il 

""'--- --~ 

• o • o 
o 

......... -~ 

.\ .-
• e 
o 

Irinedtes~kit.·d I O/Z-
n IVI ua .v~t.'.­

water I.,fl" ~ 
supplies ! 
Where boiling of water for 1 

Flush the repaired or replaced 
section with water. Establish a 
hypochlorinating station and 
apply sufficient product until 
a consistent available chlorine 
residual of at least 10 ppm 
remains after a 24-hour reten­
tion time. Use a chlorine test 
kil_ 

Cross rt -l 
~: ; : ~::: ~ ~ ~::: minute is not practical. water 
:::~~:~~:;=::;::::::~:;:Z:~ ~:.=:; :z::~ can be made potable by using 

~~ : ; ; : : : : . : ; ;=::::.::: :: ~ calcium hypochlorite Prior to 
~::: : : : : : • OJ:" .;.:.:::::: :-;; .-;;:: =, 

•• " • 0 0 0 • • addition ofthe samtlzer. 

or emergency~' 
connections 0\ 

SUP
"p:':'I:e: :/~etn: :t'a':f~ ialbYfiltr;~:o:~::~~:~~t~:~:~~ 

l ty to the bottom. Decant the derttled. 

Hypochlorination or gavity feed equip­
ment should be set up near the intake 
of the untreated water supply_ Apply 
sufficient product to give a chlorine 
residual of at least 0.1 to 0.2 ppm at 

water supplies 
Gravity or mechanical hypochlorite 
feeders should be set up on a supple­
mentary line to dose the water to a 
minimum chlorine residual of 0.2 ppm 
alter a 2Q·minute contact time_ Use a 
chlorine test kit. the point where the untreated supply 

enters the regular distribution system_ 
Use a chlorine test kit. Water shipped 

in by tanks, tank 

OK \"tv 
cars, trucks, etc. 

A' Thoroughly clean all containers ana 
\J equipment. Spray with • 500 ppm avail· 

11 

contaminated water to a clean contain· 
er and add 1 grain of calcium hypo­
chlorite to 1 gallon of water_ One grain 
is approximately the size of the letter 
"0" in this sentence_ Allow the treated 
water to stand for ~:J minutes. Properly 
treated water should have a slight chlo­
rine odor. if not. repeat dosage and 
allow the water to stand an additional 
15 minutes_ The treated water can then 
be made palatable by pouring it be­
tween clean containers several times. 

L-____________________________ ~~--~=-~~_~_~_~_------_ 
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SEWAGE 
TREATMENT 

... 
.. .. "' .. .. .. "' ,., • '-"-"'0. 

........ ,. .. II 

an effectIve and dependable 
means of destroyong harmful 
bacteria in effluent. The 
amount required depends on 
the type of sewage to be 
treated. Raw sewage may 
require as much as 30 ppm 
available chlorine. while 
secondary treated sewage <­

B.O.D., or Biochemical 
Oxygen Demand, is the quan­
tity 01 oxygen required to 
oxidize the polluting sub­
stance to a biochemically 
inert material. As little as 1 
part per million of chlorine 
may bring about a reduction 
012 t03ppm in B.O.D., 
Calcium hypochlorite for this 
purpose may be added at 
virtually any point in the 

~:~ : ~: ::::::: .:. • . • • • • • •• .:: .•••• :::::::::~ may need. '!5Ii!l~E!_as 3_pQm, 
~ : : =-..:.:;: ::::::: ~:::~:::: • : : : : :: : •• : : : : ~ ::::: :;: ~ ""--The dis' nfection of sewage 
~::-: ::;:-:: : ::;:::: :::::;::::::z; • -: ••••••••.••••• : : : ~~: :::::[ I 
~~~ f~~ ~ f;:; f~=: ~:;:. ~ ....... : : : : : : : ::::::=:::::: effluent must be evaluated by 
....... '- • • . • • • • ". _.... . determinIng the total number 
-"-" • • • • • • • • _ ' '. ,-< .' of coliform bacteria andlor 

system. 
To achieve maximum 

results in terms of des;rable 
aerobic action and retardation 
of anaerobic decomposition. 
hypochlorination should be 
complete. The treatment will 
still be 01 vaiue. however. 
even if the amount of calc.ium hypo­
chlorile applied is less than the total 
amount which could be utilized, 

../ Odor control 
.\ . The most offensive odor encountered 
.~y in sewage treatment is due to hydrogen 

J J sulfide. It is caused by the sulphate-
/' splitting bacteria normally present in 

! sewage. 
r Hydrogen sulfide can be very effec-

tively controlled by calcium hypochlo­
rite hypochlorination of the fresh sew­
age. which destroys the sulfide-produc­
ing bacteria. If the trt'atment 01 fresh 
sewage is not practical. calcium hypo­
chlorite may be added at any point 
where the odors become objectionable. 
The amount required will. however. be 
increased. as the available chlorine in 

...... - - --
'-

calcium hypochlorite will react not only 
with hydrogen sulfide, but also with 
other bacteria and organic material. 

For a sulfide reduction of 1 ppm. 
from 8 to 10 ppm 01 available chlorine 
probably will be required, 

Disinfection of 
sewage and 
wastewater 0 i-, ,1 

effluent \' 
Although every eHort is usually made 
to locate treatment plants where efflu­
ent will not be the cause 01 problems. 
sale practice dictates that it should be 
treated to destroy harmful bacteria. 
Calcium hypochlorite has proven to be 

12 

fecal coliform t;.acteria, as 
determined by the Most Prob­
able Number (MPN) proce­
dure. of the chlorinated efflu­
ent. This must be reduced to 
or below the maximum per­
mitted by the co"trolling 
regulatory jurisdiction. 

On the average. satisfactory 
disinfection of secondary ( 

wastewater effluent can be obtained 
when the chlorine residual is 0.5 ppm 
after 15 minutes contact. Although 
chlorine residual is the critical factor 
in diSinfection, the importance of cor­
relating chlorine residual with bacterial 
kill must be emphasized, The MPN of 
the effluent. which is directly related to 
the water quality standards require­
ments, shOuld be the final and primary 
standard and the chlorine residual 
should be considered an operating 
standard valid only to the extent veri­
fied by the coliform quality of the 
effluent. 

I I 
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The following are critical 
factors affecting wastewater 
disinfection: 
1. Mixing: " is imperative that 
the product and the wastewater 
be instanf3neously and com­
pleteti flash mixed to assure 
rea.;tion .vith every chemically 
active soM:'e and particclate 
component of :i1e wastewater. 
2. Contacting: Upon flash mix- ~V-l 
ing, the flow through the 
system must be maintained, 
3. Dosage/Residual Control: 
Successful disinfection is 
extremely depend€nt upon 
response to fluctuating chlorine 
demand to maintain a predeter­
mined. desirable chlorine level. 
Secondary effluent should con­
tain 0.2 to 1.0 ppm chlorine 
residual atter a 15- to 2O-minute 
contact time. A reasonable aver­
age of residual chlorine ;:0 0.5 

SEWAGE 
TREATMENT 

PEpmttattlp.rlsminutescontacttime. tJ~ Fi.lter beds-
O"/{ uent slime r:,,1! slime control 
;',/lfI control ,Removethefilter' )mservice, drain it 
1 Apply a 100 to 1000 ppm available chlo- toa depth of 1 foo' above the filter 

rine solution at a location which will sand, and add 16 ounces of calcium 
allow complete mixing. Prl'pare this hypochlOrite per 20 square feet evenly 
solution by mixing 2 to 20 ounces of over the surface. Wait 30 minutes 
calcium hypochlorite with 100 gallons before draining water to a level that is 
of water. Once control is evident. apply even with the top of the filter. Wait for 4 
a 15 ppm available chlorine solution. to 6 hours before completely draining 
Prepare this solution by mixing 0.3 and backwashing the tilter. 
ounce of the product with 100 gallons 
of water. 
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.::;".J Aid in 
r' , coagulation 

The value of calcium hypo­
chlorite's available chlorine as 
an aid in coagulation is due 
primarily to its oxidizing 
power-a property which is of 
particular value in sewage 
treatment because there is 
almost no oxygen in l>~wage. 

HypochlOrinatiofl w;,h cal­
cium hypochlorite is particu­
larly helpful when iron salts 
are used as the primary 
coagulant. Ferric iron, in the 
absence of oxygen, tends to 
revert to ferrous iron, which is 
of little value as a precipitant 
Calcium hypochlorite S<Jpplies 
sufficient oxygen to retard or 
prevent this change. It should 
be used just before the pri-
mary coagulant in a propor­
tion of 3 to 5 ppm. 



Pool water 
ch lori nation 
Calcium hypochlorite pro­
vides a simple, effective 
method of treatment for 
chlorinating swimming pool 
water. Its use is especially 
su;ted to indoor pools. For 
best results, it is introduced 
in controlled quantities into 
the recirculated water. Auto­
matic feed equipment for this 
purpose is readily available. 

/For complete information 
L~n.~wilT'ming pool care. refer 

to the PPG Industries booklet 
·Crystal Water the Pillclor 
Way", A-1470. This booklet 
fully describes the uses and 
application procedures for 
PPG's Pinclor, swimming 
pool additives. 

CALCIUM 
HYPOCHLORITE 

FOR SWIMMING POOLS 

Pool 
accessory 
equipment 
The possibility for the spreat 
of infectious diseases is 
heightened wherever bathers 
gather. To providE' proper and 
effective preventive care, cal­
cium hypochlorite should be 

.~~~~ used to inexpensively destroy 
~ harmful bactena on swimming 

pool premises and equipment. 
including shower rooms, 
floors and walk ways, rest­
room facilities, diving boards, 
ladders, etc. 

Nole: As this product is 
A l toxic to fish and other aquatic 

. ..",~ ... life, treated water should not 
.' f""''''~ ..4.-A' be discharged where it will ( 
~f" I {)/ drain into streams, rivers, 
/' I lakes, or public waters. 

SERVICE 
The lechnical service staff of PPG 
Industries is available for consultation 
on hanoling, storage, and the use of 
calcium hypochlorite and on swimming 
pool ca~e in general. 

II) II 
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PPG calcium hypochlorite is 
a stable chemical when pro­
perly stored and handled. 
However, it is highly corrosive 
and a strong oxidizing agent. 
Calcium hypochlorite is not 
flammable, but in the pre­
sence of contaminates or 
other chemicals, it can cause 
fire or explosion. 

Everyone who handles 
calcium hypochlorite must be 
completely lamiliar with pro­
per handling, st,Jrage, and 
use procedures as well as lirst 
aid and emergency pro­
cedures in case of accident. 

Note: The U.S. Department 
of Transportation regulates 
transportation of calCium 
hypochlorite as "hazardous 
material' . As serious penalties 
can be imposed lor violation 
of DOT regulations, everyone 

PRECAUTIONS 
AND 

SAFETY MEASURES 

who transports these products should 
be informed 01 these regulations and 
fOllow them. 

.~ 

In case of fire, drench with 
water. Since calCium hypo­
chlorite supplies oxygen, 
attempts to smother the fire 
with:. wet blanket, carbon 
dioxide or dry chemical 
extinguisher are ineffective. 

Avoid getting in eyes or on 
clothing. Calcium hypochlo­
rite may produce severe 
chemical burns. Wear eye 
protection, gloves, and pro­
tective clothing when using 
this product. Do not breathe 
dust or furnes. 

Be sure to wash your hands 
after handling calcium 
hypochlorite. 

For additional product 
information, refer te. MSDS 
,,10A and 10A-l, available 
upon request. 

HANDLING 
AND STORAGE 
Before using calcium hypochlorite, j.LL. ~~*'.L 
read all label directions on the con- ' .... 'j /V,L ,{ 
lainer. All handling and storage direc- t ". /1..-
tions on the container should be fol- 11 
lowed to ensure aCCident-free use of 
the chemical. 

Do no' slide or drop calcium hypo­
chlorite containers. Store the chemical 
in its original container in a cool, dry 
place. Be sure the calcium hypochlorite 
container is tightly closed when not in 
use. Keep calcium hypochlorite away 
from heat sources, sparks, open flames, 
and lighted tabacco products. 

1S 
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Calcium hypochlorite I¥Ia'f ,A~' b L -
~rodtieB Gi:lemical burns in 
aAimals and-is toxic to fish. 
Do not intrOduce calcium 
hypochlorite into lakes. 
streams. ponds. or public 
waters unless in accordance 
with NPDES permit.F""I'~··I ... "'" 

<,·.7rl
c FiRST1 ;;7';P/t-

...•••• ~ ~~in Contact: Flush 
III ,,-U'\yith plenty of water for at 
~ of least 15 minutes while remoy-

ji. . ing clothing if it is contami­
:;-". nated. Foreyecontacl. or if 

skin i:ritation occurs. get 
immeoiatE' I"ledical attention . 

. --- ---,"halation: Remove per-
•• ,( sones) affected to fresh air. 

l'..,.r If signs of irrill!tion or discom-/ 
. {"r' fort occur. take the person to ' 
Itt a hospital or physician I 

imm~.:liately. .--J 

ENVIRONMENTAL 
HAZARD 

If Swal.'owed: If the person is con- "I'~' ~"I d 
SCIOUS. gIve large qilliAhtes of water to i·~ .4L'tL/C-U ....... v. I tr - ~. --.... 
~ow~b\ aRY common \'egalll -'-, ~~. r-r 
-8Ie cooking oil. if available. Do n')t 7f 
induce vomiting. If vomiting occurs. 
administer additional water. Take the 
person immediately to a hospital or 
physician. If the person is unconscious. 
or in convulsions. do not attempt to 
give anything by mouth. Get medical 
attention immediately. 
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ThE> sl,Upmpnl!> and rn(>lhods pt."Sot'''I{'J at)O~III'.t· ~Io­
duct'" rnt:'nl~d IW,p,n alp tlac;.ed.1f'On ttl(' tIol'SI ...... "dal)lf> 
.ntOlmalion and practIces. flown '0 PPG Ind,,!.ll""S Inc 
al ttw> Pff'SPnt II,.,.. b.II al€' nOL lepr~nlal'ons 01 Pf'rt()f. 

mancl' 'P5u"S Of C()mpf~hpnsl"'~S 01 SUCh (l.1la 

The' pOChAIS ~1f()nf'd ~t'tn .f not uSot"d rrOfoPt"ly 
un bf. hala,dO\,'!i, PPG lr.dustflt"$.I('(.om~nd'S.lha' 
.nyonl!' us.ng and or handlIng IhP PfOducis me-"I,onf'C! 
htor~n thoroughly ,pad and und~·'''s'al'ld tht' d.rf'(:l.ons 
and ",«aultOn.",. ,n'OONhon .aP('oI!'lf1OQ on ttlp Pl'OOuct 
1.1It~ ~I()I'f' uSfng the' product -

.,raduels ~nllOfW'd "f"t,.,n as 1111 po',""h""'ly 
hAlardous m'ff'flals muSt bP "f'P1 out at Itwo 'Pac" 01 
chtld!"" 

PREPARING 
CALCIUM HYPOCHLORITE 
SOLL.:TIONS 

Each of the applications described ill 
this brochure requires a specific con­
centration of solution measured in 
parts pP.r million (ppm) or percent avail­
able chlorine. To prepare the proper 
strength solution. follow these simple 
directions: 

1. Use a clean. non-melallc container 
free of grease. oil or residue. 

2. Add granular calcium hypochlorite 
to lukewarm water. 
3. Stir for three to five minutes. 
4. Use im.OIediately. 

NOTE: As a safety precal jon. prepare 
only the amount of solutiu'l needed. 
Never store a calcium hypochlorite 
solution. 

CALCIUM HYPOCHLORITE MEASUREMENT EQUIVAlENTS 
Dry Weight Household MeMUrement' 
1/6 ounce 1 level teaspoon 
112 ounce 1 level tablespOon 
1 ounce 2 level tablespoons 
Bounces 16 level tablespoons (1 cup) 

-These household measurement equivalents are only approximate values given for the user's 
conveo\ence. 

The following table indicates the 
amount of calcium hypochlorite need­
ed to make various quantities of solu-

tion containing from 5 to 10.000 ppm 
available chlorine. 

Av ..... Weight 01 c.IcIum HypochIoftte Required to Milke Solution 

I~ 1 glllIon 10 gallons 50 gallons 100 gllliona 
lis. oz. !ba. oz. Ib .. oz. ItIs. oz. 

5 0 0.001 0 0.01 0 0.05 0 0.10 
10 0 0.002 0 0.02 0 0.10 0 0.21 
25 0 0.005 0 0.05 0 0.26 0 0.51 
50 0 0.01 0 0.10 0 0.51 0 1.03 
100 0 0.02 0 0.21 0 1.03 0 2.05 
150 0 0.03 0 0.31 0 1.f>04 0 308 
200 0 0.04 0 0.41 0 2.05 0 4.11 
300 0 0.06 0 0.62 0 3.08 0 6.16 
500 0 0.11 0 1.03 0 5.13 0 10.27 
600 0 0.12 0 1.23 0 6.16 0 12.32 
1000 0 0.21 0 2.05 0 10.26 1 4.53 
2500 (.25%) 0 0.51 0 5.13 1 9.66 3 3.32 
5000 (.5%) 0 1.03 0 10.26 3 3.32 6 6.65 
10.000 (1%) 0 2.05 1 4.53 6 6.65 12 13.29 

'Parts available chlorine per million parts 01 water. 

I -; I 
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Calcium Hypochlorite 
Marketing' Specialists 
Ashford. Connecticut 06278 
109 Ftns Road 
(203) 429-8250 
Andrew F. Shinosk, 

Houston, Tex .. n069 
5629 FM 1960 Wesl. SUite 100 
(713) 440-3770 
Eroc A Scott 

Jacksonville, Florida 32223 
11415 LowndeSbOro Drove 
(904}268-4782 
Dantel P. Charrt>erhn 

Edgewood. Kentucky 41011 
3020 Belle Meade Lane 
1606}341-81~9 

Jeflrey M Calender 

PPG Chemicals Toll Free: 
1 + 800 + CHEM PPG 

PPG INDUSTRIES. Inc. 
One PPG Place 
PittlOburgh. PA 15272 

Area and District* Sales Offices 
Ch8rIolle, North c.roIlNI2I210 
7 Woodlawn Green. Suite 230 
(704) 525-3281 

ChIaIgo (RCllemoRt), 
Illinois 6001. 
9801 W. Higgins Road 
Suite 226 
(312) 6J2-s.J?0 

·SlLouIo,_&3I05 
111 Sou!I"t Bemiston Avenue 
Room.,6 
(31.) 863-2525 

CIeveI8nd. OhIo "'30 
16600 Sprague Road 
Suite 340 
(216) 826-3600 

·C-. OhIo 45246 
100 Trt-COur.ty Parkway 
SUlte~ 
(513) 771-S200 

HousIon. T ..... n069 
5629 FM 1960 West. Suite 100 
(713) 44O-3nO 

New York (West O..nge. 
New Jersey) 07052 
80 Main Street 
New York (212) 662-&184 
New Jersey (201) 736-9700 

~ (H8ddonIleld, 
New Jersey) 08033 
76 Euclid A.enue 
Philadelphia (215) 564-3390 
New Jersey (609) 428-7800 

5 ... FrMCllco (BUI1ingame). 
c.tHomI.94010 
8S 1 Burlway. Suite 518 
(415) 697-0100 

·L .. AngeIeo (_I. 
c.IIIonU 90603 
15111 East Whittier Blvd 
Suite 230 
(213) 9oI~2.3t 

I nternational Sales Offices 
Cor8I GebIn, FL (MIemI) 
Statler Center 
95 Merrich Way 
Miami. FL 33134 
Telex: 6811266 PPGCHEM 
Telephone: (305) "5-1070 

PPG Industries (Europe) S.r.l. 
Via Abruul 25 
00187 Rome. Italy 
Telex PITROM 610073 
Telephone 475-193;/36/37 

PPG Industries (Pedflc) LId. 
Toranomon Mar; Bldg. No 40 
13-1. Toranomon 5-chome 
Mlnato-ku 
TOkyo. 105. Japan 
Telex 2427129 PPG PAC J 
Telephone 03 (4341 1146 

5 ... J....,. Puerto Rico 00920 
Urb Industrial MarIO Julia 
Caparra Heights 
T ele. ITT - 3450234 
Telephone (809) 782-8080 

&eo Peuto, Brull 
Edlhcoo Grande Avenoda 
Pauhsta Avenue 1754 
SUite 153 
Telex' 
Telephone 
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-. 
f'w'iulti-Purpose Disinfectant 

And Sanitizing Agent 

AGRICULTURAL farm buildings and enrlosures poultry plants harvested. 
potatoes harvested sweet potatoes mushrooms bee cells and boards 

harvested fruits harvested vegetables seeds AQUACULTURAL fish ponds 
fish pond equipment maine lobster ponds conditioning live oysters 
control of scavenger fish in hatchery ponds boat hulh"; BEVERAGE 

PLANTS breweries fermenting tubs false bottoms washing equipment 
malting areas aging cellars water supplies carbonated beverage plants 
water supplies pumps cider plants wineries plant sanitization vessels 
vats casks presses grape crushers bottles corks mold control tanks 

grape juice plants FOOD PROCESSING PLANTS egg breaking 
operations cups knives trays breaking rooms freezers pipelines fish 
processing plants equipment treating packaging pecan cracking and 

bleaching bacteria control sugar refineries dust collectors vacuum pans 
sugar bags beet sugar processing canneries coolant water wastes meat 

processing plants room~ equipment utensils DAIRY INDUSTRIES 
creameries icc cream factories cheese factories milk plants processing 
equipment weigh tanks pasteurizers homogenizers fillers sanitary piping 
bottle fillers can fillers tank trucks INSTITUTIONAL, COMMERCIAL 

AND HOME sanitizing nonporous food contact surfaces sanitizing 
porous food contact surfaces sanitizing nonporous non-food contact 

surfaces sanitizing porous nOh-food contact surfaces disinfecting 
nonporous non-food contact surfaces general disinfection controlling 

mold or mildew bathrooms asphalt or wood roofs sIdings SANITIZING 
DIALYSIS MACHINES preparing calcium hypochlorite solutions ;' i.' / </ 

. 
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PPG calcium hypochlorite is a dry. 
white. free-flowing. granular material. 
In solution with water. it is used as a 
general disinfectant to destroy bacteria. 
algae. fungi. and other microorganisms 
through the process of chlorination. 
Chlorination is recognized and widely 
accepted as the standard method of 
disinfecting drinking water and as a 
sanitizer in a variety of food processing. 
commercial. instotutional. and domeshc 
applications. 
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PPG calcium hypochlorite is efficient. 
easy to use and handle. Solutions can 
be prepared quickly for on the spot use 
from the economical drums and con­
venient pails and jugs provided by PPG. 
PPG markets granular calcium hypo­
chlorite under the names Pinclo~. 
I nd uclorN

• and ZappitN and tableted 
calcium hypochlorite as PiftabsN

• All 
are high quality calcium hypochlorite 
products containing a minimum of 65'110 
available !:hlorine. 

Any of these products may be used 
for the applications described in this 
brochure provided directiOns are fol­
Io· ... ed and this brochure is in the p0s­

sessiOn of the user at the time of 
applicatiOn. 
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Calcium hypochlorite applications 
for treating water supplies. wells, and 
waste are described in a separate book­
lE,t. "Using PPG Ca:cium Hypochlorite 
for Water Sanitization and Sewage 
Treatment". form A- t 566, available on 
request from PPG Industries. 

Calcium hypochlorite applications 
for treating swimming pool water are 
desCribe1 in a brochure. "Crystal water 
the Pinclor Way". form A-1470, also 
ava~able on request. 

For additional product information, 
refer to MSDS .tOA and tOA-l, avail­
able upon request. 

/, / j / . , 
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PRECAUTIONS 
AND SAFElY 
MEASURES 

PPG calcium hypochlorite Is a 
stable chemical when properly 
storeijand handled. ·However.'"'it:-,'-'s­
highly corrosive and a strong oxidiz­
Ing agent. Calcium hYPochlorite is 
not flammable. but in the presence 
01 contaminates or other chemicals. 
it can cause Rre or explosion. 

Everyone WhO handles 
calcium hypochlorite 
must be complete­
ly lamiliar with 
proper 
handling. 

, storage. and 
use proce.·. 
dures as well as 
lirst aid emer­
gency procedures In 
case 01 accident. 

Note: The U.S. Department of 
Transportation regl:lates transporta­
tion 01 calcium hypochlorite as 

"hazardOUS 
material". As 
serious penalties 
can be imposed 
for violation of 
~OT regula lions. 
everyOne whO 
transports thesa 
products should 

.. ~.t:::;;;;:'~;;:;U- be inlormed 01 
these rflgulalions 
and lollow Ihem. 

HANDLING 
AND STORAGE 

Before using calcium hypochlo­
rite. read all label direclions on the 
container. ~II h.ndling and slorage 
directions on the conlalner must be 
lollowed to ensure accident-Iree use 

01 the chemical. 
Do not slide or drop cal­

cium hypochlorite conlalO­
ers. Slore the chemical in 
Its original container in a 
coof. dry, pface. Be sure 
the calcium hypochlorite 
container is tightly closed 
when not in use. Keep cal-

cium hypochlorite away 
from heat sources. 
sparks. open lIames. and 
lighted tobacco products.. \ • In case 01 fire. drench 

wilh water. Since calCium hypo­
chlorite supplies oxygen. attempts to 
smolher the lire wilh a wet blanket. 
carbon dioxide or dry chemical 
eXlinguisher are 
Ineffective. 

Avoid getting 
'In eyes or 01' 

clothing. C.,­
cium hypo­
chlorite 
may 
pro­
due. 
severe 
chemical 
burns. Wear 
aye protecti?n. gl.,ves Ind :lrolec­
tiva clothing when using thit prod­
uct. Do not bru",e du,t of :umes. 

Be sure to w .... h your " .. nJs after 
h.ndling ca,,,i'Jn' hypoclllor.te. 

! ) / 
/ . 
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Use only I cleln, dry scoop made 
of plastic each time calcium hypo­
chlorite is taken from the container. 
Add calcium hypochlorite only to 
water. A fire or explosion may result 
If calcium hypochlorite is mixed with 
other chemicals, contaminated with 
acids, or ~rought into contact with 
Iny .)ther easily combustible mate­
rials such as Oil. kerosene, gasoline, 
paint products and any other organIc 
materials. 
1[1 C~ •• 01 Spill or lelk 

Use extreme caution. Contamina­
tion may cause lore or violent reactIon. 
If fire or reaction occurs in area of 
spIll, douse WIth plenty 01 waler. 
Otherwise, sweep up spilled malerial, 
using a ctean, dry shovel and broom 
and dissolve spIlled malenal in waler. 
Use Ihe solution immedialely as 
directed .. 

00 nOI reuse emply calcIum hypo­
chlorite containers. They should be 
rinsed WIth water, then dIsposed of. 

, 

ENVIRONMENTAL 
HAZARD 

Calcium hypochlorite may produce 
chemical bums in Inimals and is 
to'(ic to fish. Do not introduce calcium 
hYPochlorite into lakes, streams, 
ponJs, or public waters u~less in 
accordance with NPOES permit 

FIRST AID 
Eye or Skin Contact: Flush with 

plenty 01 water for at least 15 minutes 
while removing clothing il it is con­
t'lminated. For eye contact. or il skin 
Irrilation occurs, get immediate med­
ical attention. 

Inhalation: Remove person!s) 
affected to fresh air. " signs of irrita­
tion or discomfort occur. take Ihe 
person to a hospital or phySician 
immediately. 

If Swallowed: " the person is coni 
acious, give large quantities of wate~ 
to drink lOll owed by any common 
vegelable cooking oil, il available. 
Do not Induce vomiting. If vomiting 
occurs, administer addilional water. 
Take the persor. ;mmediately 10 a 
hospital or physicia.~ If the person is 
unconscious. or in convulsions. do 
not attempt to induce vomiting or 
give anything by mouth. Get medical 

. attention immedIately. 
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AGRICULTURAL USES: J 

Farm Buildings 
and Enclosures 

Regularly clear all livestock, poultry, 
and Olher animals. as well as their 
feed from premises. enclosures. ve­
hicles. etc. Clean all lilter and manure 
from IIoors. walls and surlaces 01 
facilities occupied or traversed by 
animals or pOultry. Empty aU troughs 
and other'eedlng and watering de­
'·;ces. Thorollghly Clean all SlIrlaces 
with soap or detergent and rinse with 
water. Disinlect by saturating all sur­
faces with a solution 01 at le .. sl 1000 
ppm available Chlorone' lor a period 
of 10 minutes. Also. immerse 
all halte,s, repes, cages, 
and other eQ,lipment 
used in handling and re­
straining animals or poultry. 
the cleaned lorks. shovels 
and scrapers used lor re­
moving litter and manure in 
t/'1I5 Solullon. Ventilate the 
buildlOgs, vehicles lnd 
closed spaces. 00 not re­
house livestock or poultry or re­
employ equipment until chlorine has 
been dissipated. Disinlected feed 
racks. automatic feeders. fountains 
and waterers must be rinsed with 
potable water belore reuse. 

Poultry Ptants 
Calcium hypochlorite solutions wilt 

conlrol odor l and bacterial growth in 
poultry leeding and dressing plants. 
Poultry feeding areas. dropping 
boards, feeding troughs and watering 
fountainS should receive regular 
Irealment wllh solutions containing 
5000 ppm available chlorine. 

Spray or flush drOPPing boards 
and feed"'g trOughs Ihorougtlly with 
the solution. 

• 

, 

Waterong lounlalns should be 
rinsed With Ihis solution. In noat con­
trol founlains. treat poultry drinking 
water wllh 1 oz. 01 calcium hypo­
chlorite by usoog a gravity leeder. In 
refillable fountains. treal poultry 
dunking waler by adding 1 oz. of cal­
cium hypochlorite lor every 1000 to 
Sooo gallons 01 poultry drinking waler. 

Clean pOllltry dressing areas regu­
larly belore treatment. Immediately 
alter. dislnleci by spraying the walls, 
tables. floors and ceilings wilh a solu-

. tlon containing 5000 ppm 
available chlorine. 

Clean equipment and 
---!.. 

utenSils should be 
disinlected by rinsing 
wllh a 200 ppm available 
chlorine solulion. 
Afler immersing for 
2 minutes. rinse all ia~/c 
metal surlaces wiCht,,, waler. 

Harvested Potatoes- - ... 
To help control and reduce the 

spread 01 organisms which cause 
soft rot. sanitiZe potaloes afler clean­
ing and prior to storage by spraying 
-with a solution containing 500 ppm 
available chlorine at a dosage of 1 
gallon of sanitizing solution per ton of 
potatoes. Spray Ihe solution over lhe 
potatoes as they enler storage on a 
conveyor line. Provide tumblrng 
action during this trealment. 

Harvested Sweet Potatoes 
To control .nd reduce the spread 

of soft rot-causing organisms in 
water and on sweet potatoes (Ipo­
moea balata51, spray potatoes with a 
150 to 500 ppm solution lor 2 to 5 
minutes. 

" a dip is used. monitor Me solu­
tion hourly and add enough calcium 
hYPOChlorite to the solulion to main­
tain the 150 to 500 p~", level. Or. 
change the so/ution hourly (or as fre­
Quenlfy as necessary) to prevent the 
a"ailable chlorine levellrom drop-- ~. 
ping too low. 

~) 
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Mu.hroom. 
To control bacterial blotch (Pseu­

domonas toloasiil, IPply a 100 to 200 
ppm solution prior to watering musil­
room produc:tion surfaces. The first 
applicatioll should begin when pin. 
form, and thereafter between breaks 

10n a need basis depending on the 
occurrence of bacterial blotch. Cal­
Cium hypochlorite may be applied 
directly to pins to control small infec­
tion foci. Apply 1.5 to 2.0 oz. per 
square foot of growing space. 

Bee Cell. and Boards 
(Not Applicable in Califomia, 

! - Immerse leafcutting bee cells and 
"- bee boards in a solution c:onUlining 1 

I 

i 

ppm available chlOrine for 3 minutes 
to disinfect. Allow cells to drain for 
2 minutes and dry for" to 5 hours. 
or until no chlOrine Odor can be 
detected. This solution is made by 

. thoroughly mixing "4 Tsp. of calcium 
hypochlorite in 200 gillons of water. 
Bee domiCiles are diSinfected by 
spraying with. 0.1 ppm solution unlil 
all surfaces are thoroughly covered. 
Allow lhe domicile 10 dry until chlo­
rine odor has dissiPlled before 
plaCing in use. 

Harve.tee: Fruits 
Calcium hypochlorite SC'lutions 

containing 25 ppm availa'Jle chlorine 
can reduce harmful bactelia and 
Improve the keeping propertlll of 
fruil. First, clean all fruit in wash tank. 
Then, prepare a 25 ppm available 
Chlorine solutiOn. Soak the fruit for 
two minutes In the solution, then 
rinse wilh potable waler. 

. '. 

, 

Harvested Vegellbles 
First, remove surface soil and 

dedris from vegeUibleS in a wash tlnk. 
Alter draining, disinfect by submerg­
Ing vegetables in a HCond wash tank 
for two minutes whil. circulating a 25 
ppm available chlorine solulion. After 
this washing, spray rinse witll fresh 
calcium hypochlorite solution, rinse 
with potable wlter and then package. 

Seed. 
Bacterill spot (Xanthomonas vesli­

catorisl on pimentos se. "'5 may be 
contrOlled by initially rer ~ing moist 
seeds from ripe fruits. To contrOl sur-

face fungi and bacteria on 
tomato seeds, initially wash 

seeds, then immediately 
soak seeds in 39,000 

ppm solution for 15 
minutes with con­

:'nuous agitation • 
"fter treatment. 
'.;nse seeds in 
. potable water for 

15 minutes .. 
Dry seeds 

to normal 
mOisture. 
Make 

this solution 
by mixing 80L 
of this produc:t 
with 1 gallon 
of water. 

7 
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AQUACUL-. JRAL USES: 

-Fish-Ponds 
Remove all fish from ponds prior 10 

treatment. Thereafter. thoroughly 
mix 20 oz. of calcium hypochlorite 
for each 10.000 gallons 01 pond 
water. Repeat the treatment il the 
available chlorine level is below 1 
ppm after ~ minutes. Return lish to 
the pond alter the available chlonne 
level reaches zero. 

FIsh Pond Equipment 
·-Clean all physical soil from 

equipmenl prior to trealment. Soak 
equl;lment in a solulion of 200 ppm 
available chlorine. Porous equipment 
should soak lor one hour. 

Maine Lobster Ponds 
Remove lobsters. seaweed. etc. 

from ponds prior to treatment. Drain 
the pond and thoroughly mix 75 
pounds 01 calcium hypochlorite to 
each 10.000 gallons of pond water. 
Apply evenly so that all barrows. 
gates. rocks. and dam are treated with 
the product. Permit high tide to fill 
the pond and then cloSt> Qates. Allow 
water 10 stand 210 3 days unlillhe 
available chlorine level rellches zero. 
Open Ihe gales and allow 21idal 
cycles to flush the pond ~elore 
relurninglobsters 10 Ihe pond. 

• 

, 

Conditioning Uve Oysters 
(Nol Applicable In california, 

Mix 1 oz. of this product complelely 
with each 10.000 gallons of water at 
5010 70 degrees F. Expose the oys­
ters to this solulion for at leasl 15 
minutes. monitoring the available 
chlorine level to be sure it'does not 
lal: l:lelow 0.05 ppm. Repeal the entire 
process if the available chlorine level 
drops below 0.05 ppm or the temper­
ature falls below 50 degrees F: 

Control of Scavenger FIsh 
In Hatchery Ponds 

• 

Prepare a 200 ppm solution. Pour 
Inlo drained pond pol holes and 
repeal if ner:essary. Do not replace 
desirable fish inlo relilled ponds until 
chlorine reSidual has dropped to 0 
ppm. as determined by a tesl kit. 

Boat Hulls 
To control slime on boat hulls. sling 

a plastic tarp under the boal. retain­
ing enough waler to cover the lou' ~ 

bottom a .. a. Do not allow addil" . 
waler to enter enclosed are& ilis 

env,,:ope should conlain 
approximately 500 gallons 

01 water lor a I. 1001 boat 
Add 3.5 oz. of calcium 

hypochlorite 10 the enclosed 
waler 10 obtain a 35 ppm 

. available chlorine concenlra­
tion. Leave immersed lor 8to 12 

hou·s. Repeal if necessary. Do 
not discharge the solulion unlil 

the Iree chlorine level has 
dropped 10 0 ppm. as deler­

mined by a swimming pool 
lesl kit .' 

/)/ , 
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BEVERAGE PL' \ITS 

Breweries 
Calcium hypochlorite solutions 

enable hrewerles to prevent bacterial 
growth and assure the purity and fresh 

, taste oftheir products on a continuing 
basis. 

As a general sanitizer. calcium 
hYPOChlorite is doubly ellective 
because of iis dissolving action on 
beer stone, proteins. slime, yeast, 

• and other matter cl)mmonly found in 
brewery lines, tanks. hoses. etc. 

To prepare. stock cleaning and 
. sanitizing soii./tion, add 5 pounds of 
calciu.n hypoc~lorile to three gall )ns 
Of warm water in a 2O-gallon con· 
tainer. Introduce 3 pounds of SOda 
ash and stir until dissolved. Dilute 
this mixture with cold water to make 
15 gallons of solution. then add 5 
pounds of PPG Pels. caUstIC soda 
beads. slir to dissolve and allow to 
stand. Wh,," dIluted Ho-l0with water, 
this soIuti')n is an excellent cleanerl 
sanitizer fa: piping and equipment. 

_steel.}ile and concrete vals. • .1 

flit .. Pulp: 
Calcium hypochlOrite solutions 

sanitize and remove colloidal depos­
Its and coloring matter on wood pulp 
"leing used as a filtering agent, 

, .IIereby restOring maximum efficiency. 
wash the wood pUlp liI:er mass in 

the usu.I manner. Shul off washer 
water 'low after washing. Add 1 oz. of 
calcium hypochlorite for e.ch glillon 
of water in the washer to remove col­
loidal deposits. Run the washer with 
lolution for 60 minutes. If a washer is 
not used, soak the pulp in water con­
taining 1 oz. 01 calcium hypochlorite 
per 10 gallons 01 waler. Remove pu;:, 
a'ier lethng siand for 10-15 minUles.t 
150 degrees F. 

fermenting llIbl-Cyprus: 
Clean and rinse Ihe tub thorough'y 

to remove all traces of oil, then fill 
with. SOO ppm available chlorine 
solution to sanitize. Allow to stand 
10-12 hours. 
Fal .. BoUoml: 

Sanilize false bottoms by covering 
them with warm water and broadcast­
ir.g one pound of dry calcium hypo­

chlorite tor every 
.. gallons 0; water 

used. Allow to 
stand 20 minutes . 

Wuhlng Equipment 
Sanitize the wa'llling equipment by 

flrstthoroughly Cleaning to remove 
physical SOil, then flushing _" sur­
f.ces with calcium hypochlorite solu­
tion containing SOO ppm available 
chlorine. 
Malting Ale .. : 

Floors .nd w.lls .round malt tanks 
should be thoroughly washed once a 
week to prevent mold formation Ind 
odor. After Cleansing, flush both 
floors and wailS with alOlullon con­
taining 0.25'" available chlorine. 
Aging CeIten: 

Spray the concrete w.lls of Iging 
ceilars regularly wit" a calcium 
hYPOChloritelOlulion 01 0.5'" avail­
able chlorine to dellrOY e.isting 
mold and mildew .nd prevent odor. 

Slime and odors thaI develop in 
pocket-type pasleurizers can be con­
troll:.d wilh regular use 01 a '''' avail­
able chlorine Solulion led into Ihe 
pasteurizer waler supply by a 
hypochlorinator. A feed rate which 
provides a dosage of 0.5 to 1.0 ppm 
available chlorine althe overflow is 
required for optimum results. After 
draining and Cleaning pasteur'ters • 
the hypochlorinator should be used 
to provide fresh relill water with the 
proper chlorine residual. 
Gr .. n Steep Tank.: 

Calcium hypochlorite is a highly 
effeclive sanitizer in controlling mold 
growth in humid malt house co, .Ii­
lions. Steep tanks should be waShed 
lighlfy with water lirst. then sprayed 
with a 1.5 to 2.O'!'w available chionne 
solution. Allow. 10 stand 30 minules. 

The walls 01 concrete germination 
compartments should also be 
washed lightly .nd trealed as above. 

The perforated metal floors of 
germination compartmenls should be 
sprayed with high pressure water and 
then Covered at a rate of 0.15 oz. of 
dry calcium hypochlorite per square 
foot 0' wet floor. (A clean. dry, uncon-. 
taminated broadcaster or spreading 
device may be used effectively.) 
Allow the coating to stand lor 30 
minules. 
Water SvppIiH: . 

Calcium hypochlC'nte ~Iutions 
containi'1g ,.,.. available chlorine will 
properly unillze plant wlter used in 
the ~:;ct:c.r. of tlNr. 

The calc;um hypoc.,'orte solution 
Ihould be intrOduced 'nte the ",ater 
lupply by. hy!'OChlorin.llor. An avail­
able chlonne residual :f C.1 to 0.2 
ppm must be maintair4d ,hroughout 
the Iystem at all time1. d'I ,ure 10 

dechlorinate the water belore il il 
used to procau beet. • ", I 1/ ' ) 

! 
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Carbonated Beverage 
Plants 

, Waler Supplies: 
Available planl waler supplies used 

in the production of carbonated bev­
erages may be properly saniti7ed by 
introducing a solution of 1 % av",lable 
chlorine, The SOlution should be 
introduced by a hypochlorinalor and 
adjusted to supply an available chlo­
Tine residual of 0.1 to 0.2 ppm at all 

• times. 
Be sure to dechlorinate the water 

belore il is ustod to process beverages, 
"' ... nufacturlng Equipment: ,---­

The use of calcium hypochlorite 
is a reliable and econolllical way to 
sanitize equipment and conlrolthe 

, quality and taste 01 carbonated 
beverages. 

6efore bOWing operations start uP. 
feed a 300 ppm available chlorine 
solution through all pumps. lines. 
and fillers to elimlnale bacteria, 
Rinse with potable water before 
using. Afler eaCh boWing opera 
lion. thoroughly spray syrup 
tanks with a 300 ppm available 
Chlorine solution. let sland 
for 30 minutes. 

Cider PI~nts 
Even when stored under 

cold conditions. sweet cider is 
partic ul.rty susceptible to funQus 
growth. whiCh causes spoi/age. 
As a preventive. sanitize each cask 
with a 3° .. IIvailable chlorine solu-
tion before use. Clean thoroughly first. 
then rinse each cask wilh the solutiOn. 

Wineries 
PllInt Sanlllzallon: 

Calcium hypochlorite will sanit,ze 
and prevent contamination in winer­
ies to insure prOduct quality. Follow­
ing elch run. cleln the enlire plant 
ar.alnd it. equipment. Immediately 

10 

, 
before the' next' riiri;-disinfect with 
calcium hypochlorite as follows: 

Rinse nonporous wall surfaces. 
floors and equipment with a calcium 
hypochlorite solution containing 500 
ppm available chlorine. Let stand 10 
minutes.' 

Porous surfaces (wood. concrete. 
etc.) should be scrubbed or sprayed 
with a 1000 ppm available chlorine 
solution, Let stand 10 minutes. 

Storage vessels. fermenting vats, 
casks, presses and grape crushers 
shoUI!1 be cleaned of physical soil 

-' 

thoroughty before treatment. 
Rinse or spray with a cal­

cium hypochlorite solution 
containing 200 ppm available 

chlorine. Let stand 10 minutes. 
Sanitize bottles Ind corks by 

immersing them for 5 mi.,utes In a 
. tank containing 200 ppm aVlilable 

chlorine. 
Mold Control: 

Mold growth should be trelled on 
discovery with calcium hypochlorit. 
10 pr~t furlher .pr.acting. 

Spray the affected surfaces-with -.­
calcium hypochlorite solution prOYid­
ing 0.5" available chorine. Heavy 
growth may require scrubbing andlor 
repeated applications, 
Stor.ge and Filling Tank.: 

Disinfect storage Ind filling tanks 
with calcium hYPOchlorite to maintain 
a high lev.1 01 prOduct quality. 

Alter a run Ind before refilling 
tanks. they should be thoroughly I 

sanitized with cal::ium hypochlo# 
Wooden links should be filled wi~ 
calcium hypochlorite solutions con­
taining 500 ppm aVllilable chlorine. 
Solutions ShOuld stand for .n hour 
and thelanks rinsed with potabl. 
waler before refilling. 

Nonporous tanks Should be filled 
with calcium hypochlorite solutions -
containin!: 250 ppm .... ailabl. chlorine: 
Let stand 15 minutes. then flush.-

, Unused tanks .nd v.ts Should'tie­
kept sanitized with calcium hypo­

chlorit •. Fill .ach with wlt.r .nei 
dry calcium hypochlorite to 

obtain. residual of approj.. 
~ately 15 ppm availlbl,., 
Chlorin •. Test every _k • 

and repeillreatment if • 
residual fall. below 2 ppm:-

Pms Clothe: __ 
, Press cloths contlminlted with 

bacteril or orr ic: mltter must' be 
. treated with c .ium hypochlorite 
lolulions 10 r,utr,'ize m·croorga., 
Isms a"ld rrtvent spreadIng. 
-AfI •• use;-.va$hr.iOih;lho::ro::-u:::g:;::h~ly:-. -
I~n su .. o: as fo/lo ..... : Fe'r every 100 
pounds ory w.ight c:t I~' cloth. add 
2 01. d~i' :.t:cium hy ~x:-'Iorite to 60 
~allons 0: w.ter. Soak ;or 15 minutes, 

Grape Juice Plants 
Sanitize equipment ~nd problem 

lrels of gr.pe juice pllnts using the 
lime treatment procedures recom. 
mended for winerin . 

. / I j/ 
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FOOD PROCESS'" IG PLANTS: 

Egg Breaking Operations 
Calcium hypochlorite solutions 

will control bacteria on contaminated 
eggs and sanlt.ze equipment and 
ateas used in egg breaking operations. 
food Egg Producl Sanilizallon: 

ThOroughly clean all eggs. Prepare 
a 200 ppm available chlOrine solution 
using warm water. (Temperature 
should not exceed 130 degrees F.) 
Spray the warm sanitizer over eggs 
SO that they are thoroughly wetted. 
""ow the eggs to dry belore casing 

\..' .;. breaking. Do not apply a potable 
water ril'lse. The solutions should not 
be reused 10 sanitize eggs. 

Cups. breaking knives. trays and 
any other equipment that comes in 
contact with ·0N" eggs should be 
thoroughly cleaned and sanitized. 
Clean all equipment with washing 
powder and rinse with clear water. 
Immediately prior to placong back in 
use. spray with a calcium hypochlo­
rite solution conlaining 50 10 200 
ppm avadable chlorine. 

Sanilize egg Ireezers and dryers. 
tanks. pipelines. pumps. elc. using 
• s!'ray metho<2 Ireatment. This 
method is generally used to sanilize 

( -ge. nonporous surlaces already 
.. ee 01 physiall soil. 

Prepare a calcium hypoc,,'orile 
solution containing 200 ppm availa­
ble chlorone. " ~o;~lble. use pressure 
spraying )f logging ~quipment 
designed lor use WItt hypochlOrite 
solullons (plastIC. rubber coalll<2. or 
Slain!ess steel.) When using other 
Iypes of spraying equipment. be sure 
to empty and rinse thoroughly WIth 
fres" waler Immedlalely alter use. 

Spray or log all sur laces eggs will 
touch Ihoroughly. ""ow excess solu­
tion to draIn Oil. then place in servICe. 
food E99 Product DisInfection: 

In eg9 breakIng 'ooms. all equip­
ment and surfaces should be deodor­
ized and dISInfected with solullons of 
calCium hypochlOrite. After cleaning. 
and ,ust proor to uSIng. spray. WIpe. or 
fins. lables. 1l001S. walls and floors 

wilh a calcium hypochlorite 501'..ltion 
containing 1000 ppm available chlo­
rine. Let stall'tLS~tes. Rinse metal 
surfaces with c.ater. 
FI.h Prace,,'n::! Planta 

CalCium hypochlorore solulions will 
control the growth of bacteria and 
microorganisms which occur ir fish 
proceSSing plants. 

Scrub all surfaces thoroughly with 
hal water and washing powder 10 
remove all physical soil before 
trealment. 
Hard or NonporOUI Surfac .. : 

Calcium hypochlorile solulions 
containing 300 to 500 ppm avail 
. able chlorine will disinfect 
smooth wood. metal. or .• 

synthetic: ~urfac~~ 

boxes or 
tabletops; 

conveyor beltS or 
machines). FlOOd surfaces 

with allclum hypochlorite solution for 
2 to 5 minutes. Let stand f~ ~ l'Jinutes. 
Rinse metal surfaces wit~~ater. 
Solt or Poroua Surfacea: 

CalCium hypochlorite solutions 
containing 1000 to 5000 ppm avail­
able chlorine will disinfecl solt or 
porous surfaces (worn tables. old_ 
boxes. concrete floors and walls). 
FlOOd surfaces with calcium hypo­
chlorite SOIulion for 210 5 minutes. 
Let stand 2 mit!M1f~' Rinse metal 
surfaces witm. I Itl!waler. 
Fish flll.llno: 

CalCium hypochlortte solulions WIll 

conlrollhe growlh of slime on fish 
and prevenl increased bacterial 
counl during filleling packaging. 

Place eviscerated and degilled fish 
removed from the fi~hing vessel in a 
wash lank of seawaler 01 fresh water 
which has teen Irealed with enough 
producllO produce a chlorine reSId­
ual of 25 ppm. as determined by a 
tesl kit. Remove lish from Ireated 
waler and refrigerale al37 degrees F 
for 24 10 48 hours belore filletillg. 
"fler scaling. lhe fish should again be 
washed in a 25 ppm solulion. The fish 

are Ihen ready for filleling and 
packaging. 

--
Pecan Cracking 

and Bleaching 
Calcium hypochlorite 

solutions can be used both to 
control bacteria in pecans and 
also 10 bleach Ihe shells in 
preparalion for dyeing. 

Calcium hypochlorite solu­
tions containing 1000 ppm -
available chlorine reduce 
. bacteria In pecans 
withoulafleeting the . 

taste. Prior to cracking and 
shelling. soak the pecans in 

the solutions for at least 10 minutes. 
Remove and lei the pecans age for 24 
hours 10 allow for soflening of Ihe 
meat. FOllowing this. the pecans will 
crack more uniformly and the enlire 
nul may b-. removed nlore ~asily. 

Solutic "" •• :""lainin\l5CNO ppm 
available chlor'ne effeclively bleach 
pecan sl"f'I'~. '?efore ')Iract-ing. wash 
the pecans in I! rOlary cleaner. Rinse. 
dr,in. and soak the plCB.1S in a ~ 
sulfuric aCi.1 bOoth a12; degrees 10 32 
degrees':' \&(,10 9() dP{'re'!s F: for 
one minule. "fleTWare.'. pl'\ce them in 
the allcium hypochlo~i·e.::;olulion for 
4 10 8 minules. When 1:-.. pecans are 
bleached white. drain and wash In a 
1~ sulfuric acid balh at 2710 32 
degrees C. Afler drying. they are 
ready 10 be dyll<2. ),\'/5/ 11 



Sugar Refineries 
Calcium hypochlorite solutions, 

applied to sugar during the refining. 
process control bacteria which cause 
inversion, gums, slime, and 
fermentation. 
Dust Collector Bacteria: 

Calcium hYPOChlorite solutions 
control dust collector bacteria and 
reduce sugar inversion significantly 
while eliminating slime completely. 

A solution containing 8 ... available 
chlorine should be continuously 
gravity led into the reCirculating low­
concentration syrup in the dust col­
lector. Adjust the feed regularly so that 
syrup leaving the dust collector con­
tains a chlorine res.dual of 10 ppm. 
Gum-Forming aacterla: 

Gum-form.ng bacteria. which slows 
the filtration rate of syrup, can be 
ehminated by coat.n!l raw sugar 
with a low-concentr"tion calcium 
hYPOChlOrite solution. 

Apply the solution to raw sugar as it 
• is spun in the centrifugals. "this is 
not practil:al. introduce the solution 
In the syrup tank. 
Th.rmophlllc B.ct.rIa In 
V.cuum P.n,: 

Thermophilic bacteria multiply 
rapidly in vacuum pans. Solutions 
containing one pound of calcium 
~vpOChlorile for every ton of sugar 
(dry weight) will effectivel)' control 
these bacteria. Add the solution 
directly to boiling sugar in the 
vacuum pans. 

12 
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Genaral Sanltfutlon 
Solutions of calcium hypochlorite 

of SOC ppm av.ilable chlorine will 
thoroughly sanitize floors. pipe:;, 
tanks. and other problem areas in 
sugar refineries. . 

Areas should be rinsed and 
flushed with the soh;tion. 
Sugaraag,: 

Proper use of dry calcium hypo­
chlorite during the washing process 
will thproughly sanitize .nd deodor-

. Ize sugar bags which normal washing 

--.~, 

cannot '. 
.ccomplish, • 
Prep.re a calCium -._ 
hypochlorite solution of 1'110 
available Ullorine. Milt In 31" pound 
of soda ash for each pound of dry 
calcium hypochlorite. Allow to sellle. 

Add this solution to the b.g washer. 
Five minutes after application, test 
for Ivailable chlorine. A residual of 
50 ppm should remain In the wash 
.. 'ter. If not, add more solution, wait 
5 minutes and test again. 
BeeISuga''''nt~ 

A calcium hypochlorite solution 
containing 1 io 3'110 Ivaila",. chlorine 
will remove undesirlble odors and 
iml?urities from reusable beet sugar 
waste water. The solution must 
remain in contlct with the wlste fer 
101030 minutes. 

• 

Continuous Ireatment may be 
.ccomplished by I hypochlorinator. 
The solution should be Ipplied 10 th 
waste water IS soon as it leaves the 
plant. After a 10-minute contact 
period, treated waste should show 
I residual of 1 to 1.5 ppm. 

For treatment of beet sugar waste 
water that will not be reused. apply I 
calcium hypochlorite solution to pro 
vide I reSidual of 10 to 15 ppm fo, at 
least 30 minutes, every" to 5 da' 
This will prevenl :,ume conla< . .JI1 

Canneries 
Hot, freshly-packed cans are often 

cooled by immersion in cold water. 
This creates I partial vacuum in the 
container which may 1110 .. the cool­
ing wlter to enter through selms or 
~pin holes. If bacteria are present in 
the water, contents may become 
contaminated and spoil. 

CalCium hypochlorite solutio.,s 
providing 1 % Ivailable chlorine 
should be fed into Cooling tanks or 
channels by In elevlteu tank to 
provide a concentration of 2 p~ 
Ivaillble chlorine. The flow mW1 
controlled with I noncorroding, _,we 
or I pinch-stop on a rubber hose. 

Feed points shout1 be located to 
provide uniform distribution of aofu­
tion throughout the entire ,ystem. 
LOflg and narrow lanks mlly require 
the solution to br fed 1t two points 
to i~~tn: ;>ro.,er :Ul:i~ution . 

,/ .'1/ 



Tesllhe cooling waler for available 
chlorine. If a residual of2 ppm is 
presenl throughout the system. the 
waler is properly sanitized. 

Test for available chlorine every 
hour until dosage requirements are 
established. Thereafter. check every 
2 or 3 hours to ascertain thai an 
available chlorine residual of 2 ppm 
is maintained throughout the cooling 
system. 
Water Suppll.s: 

: One ~rcent chlorine solutions will 
_.Iectively purify the waler supply in 

.' canneries. Feed the solution into tha 
wate' supply by a hypochlorinator on 
the inlake side of the pump. An avail-
able chlorine residual of 0.1 to 0.2 
ppm must be maintained throughout 
the waler dislrlbution system to 
assure adequate purificatIon. Regu­
lartesting should be inItialed to 
assure proper chlorine residuals are 

Meat Processing Plants 
An effective general sanItizer or 

disinfectant. calcium hypocnlorile 
solutions also provide odor control 
In meal orocessing plan IS. 
Killing Rooml: 

Disinfect the enlire killing room 
wilh calcium hypochlorlle solulion 10 
prevent the contaminalion of meal 
and Ihe developmenl of offenSIve 
odors. 

Scrub all walls and floors 
complelely. Spray Ihoroughly wilh a 
solullon 
conlaining 

Thoroughly clean inedible rooms 
on a regular basis. Alter cleaning. 
'Pray the lank house. the press 
rooms. and the hide rooms gener­
ously wilh the calcium hy~ochlorile 
solulion. 
Edlbl. Rooms: 

Calcium hypochlorile solulions 
conlaining 1000 ppm avadable chlo­
rine will disinfecl and control bacleria 
in refrigeraling. curing. and process­
ing areas 10 prevenl taste and color 
problems in products. 

Thoroughly ciean aU edible rooms- • 
on a regular basis. Aller cleaning. 
room surfaces and equipment 
should be sprayed wetl wilh solution. 
Aliii!!' spraying. let Sland 5 minules. 
then rinse ~'.rneIal equipmenllhor-

.£ .. '71. 
oughly wil waler. 
Equlpmenland Ulenllll: ... . 

present at aU times. ,/ --..... -~ 

To prevenl contamination. sanitize 
aU equipmenl and ulenslls thai come 
in conlact with meat wilh a solution 

containing 200 ppm available 
chlorine. Clean equipment and 
utensils thoroughly. removing 
all fat and grease. Spray or rinse 
with solution. Let stilnd 2 

Waites: ;~~~~~~~~T~ Solutions containing 1000 ... 
ppm available chlorine control - • .-1 ..... 

odors from dry food waste disposed 
In dumps or COllecting points. Accu­
-. 'Iations of waste should be 
l. eyed or ':;io~ed with calcium 
hypochlOrite solution daily to elimi­
naleodo'S. 

Calcium hypochlorite solutions 
applied b.' continuous treatment to 
rnaintail'll reSidual of 15 to 25 ppm 
will control odors in food waste being 
removed by waler suspension. 

• 

--. 
.' 

minutes. 
Loc·Ii.r Room.-;-Elnator P~ . 
and Toilets: 

Disinfect and deodorize locker 
rooms. elevator pits. and toilets with 

5000 ppm avail- a calcium hypochlorite solution con-
able chlorine. taining 5000 ppm available chlorine. 

Drains and t;'ps through which Locker rooms. shOwer rooms. toi-
blood passes shou;d be flushed lets. urinals. and drain~ sh?u1d be 
thoroughly with water and flushed cleaned. then ~~'ayed or flushed with 
with solution containing 500 ppm the soluticn on c regular basis. After 
available chlorine. Allow this solution treatment. I.!: l:Lnd 10 m:nut3s. then 
to stand overni!jht. then flush. ...-Q'!. e.poS6d metal surface~ with 
lnedlbla Rooml: , water t" rrevent C"'I (\!olon . 

Solutions con"ining 1000 ppm Add lleve' tat-fespoon "f calcium 
available chlorine WIll properly dlSln- hypochlOrite to the resi:l:Ja' water of 
fect inedIble rooms. prevent odors. toilet bowls and swab. 
and improve the nandling qualities of 
hides and other marketable Items._' _ 

;/1!/ 
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Dairy Industries 
Creamerles,lca Cream FactorIes, 

. Cheese Factorle., and Milk Plant. 
Calcium hypochlorite solutions. 

provide an ellective. economical, 
method of sa"'tizing processing 

. equipment and problem areas in 
creameries: ice cream factones. 
cheese factories. and milk plants. 

To prevent contaminalion of the 
product. apply calcium hypochlorite 
• olutions to every surface it will 
touch. 
Pre"ura Sanlllzing Equlpmenl: 

Pressure IS commonly used 10 san­
Itize closed systems. such as fluid 
milk cooling and handling equip­
inent. The pressure method is also 
appropriale for sanilizing weigh 
tanks. COOlers. short-time pasteuriz· 
ers. pumps. homogenizers. fillers. 
sanitary piping and fillings. and 
boU11I and can hllers. 

Immediately after use. clean all 
equipment thoroughly, then place 
back in operating pOSition. 

Prepare a sullicient amount 0' a 
calcium hypochlorite solulion con­
taining 200 ppm available chlorine to 
filt the equipment. (Allow a 10"10 
.xcess lor waste.) 

Pump the calcium hypochlorite 
solution through the system unlil it is 
tilled and air is 0 .cluded. Close final 
drain valves and hold the system 
under pressure for 2 minules to 
Insure proper contact with all sur­
faces. Drain the solution. 
Spray Sanlllzing EquIpment:' -. "-

A spray (or fog) method is gener­
I"y used to sanitize large. nonporous 
SUI laces which have been freed of 
phYSIcal soil. It is appropriate for 
balch pasleunzers. holding fanks. 
_igh lanks. tank trucks and cars. 
vats. tile walls. ceIlings and floors. 

Prepare a solution containing 200 
ppm available chlonne. Use pressure 

14 
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spraying or togging equipment 
designed to resist hypochlorite solu­
tions (rubber-c:oated, plastic. or 
stainless steel). When using other 
types of spraying equipment. empty 
and rinse thoroughly witt. fresh water 
immediately following treatme~l. 

Heavily spray or fog all surfaces 
the product will contact_ All surfaces. 
corners and turns shOuld be thor­
oughly coated. Allow exi::ess solution 
to drain off. then place in senlice . 
Water Supplle.: 

Cilcium hypochlorite solutions 
containing 1% available chlorine will 
disinfect water SUPplies in dairy 
plants. to safeguard the quality of the 
product. The solution sllould be pre­
pared using the 
following 
procedure: 

Mi)(3-3.'4 
poundsot 
~~ 

• 

-ili~ed when a 0.2 ppm of available -­
c"~orine is present. 

Ganaral Sanlllzln9: 
Sanitize plant floors. walls andceil-­

ings. and control odors in refrigerated 
areas and on drain platforms with a 
1000 ppm calcium hypochlorite 
solution. 

Flush or swab surfaces generously 
with solution. Allow to stand 2 minutes. 
ControllIng Mold and Mildew: 

Deslroy mold and nonresidu. , 
mildew that ohen grows in che&­
aging rooms, storage rooms, and 
other areas with a calcium hypochlO­
rite solution of 5000 ppm available 
chlorine. 

Brush or spray all walls, 1I00rs, 
ceilings. and shelves With the solu­
tion. Then. rinse all metal surfaces 
Immediately to prevent corrosion. 
Wa.t.,: 

Calcium hypochlorite solutions 
contaiing 15 to 25 ppm available 
chlorine provide dismfectlon and 
odor control of dairy plant waste, 

An overflow-type retention baSin, 
~~".....::;:::.....,.;:;, flume or outfall of sufficieA 

length is necessary to pro~', 
required conlact time and 
mi)!ing. For continuous lreatm 
ent. calcium hypochlorite Is 
infroduced by a hyt'Ochlorina 

tor capableot teedlng the solu 

_. catcium hypo-
chlorite Into a 3O-galloo 

plastic container 1/3 full 0' warm 
water. Add 3 pounds of light soda 
aSh. slir thoroughly and dilule to 30 
gallons. Add this solution to the 
water supply and let stand 20 min­
utes. The water supply has been san-

tion in proportion to waste flow. 
The hypochlorir,ator should be 

located near the poi"t where waste 
leav .. s It-If .,.ant bUIlding. followed by 
ba"l~s lor ~gilation. 

80:t::"1 '·/.lste shoald :Je impounded 
.nd trutN with calcium hYPOChlO­
rite \,(\I".j"n whi\:f\ .".nvides a residual 
of 15 tt' 25 ,pm avail1ble chlorine. 

"II '/ ',' ." ,)" 



INSTITUTIONAL, -.JOMMERCIAL, ANJ 
HOME SANITIZATION AND DISINFECTION 

Sanitizing Nonporous Food 
Contact Surfaces: 
Aln .. Melhod: 

A calcium hY'pOChlorile SOlution of 
100 ppm available chlorine may be 
used in the sanotizing solulion if a 
chlorine lest kil is available. Solu­
tions containing.an initial concenUa­
tion of 100 ppm available chlorine 
must be lested and adjusted periOdi­
cally to insure Ihal the available 
chlorine does not fall below 50 ppm. 
If a tesl kil is nOlavallable, prepare a 

jnitiiing solution to provide approx­
Imalely 200 ppm available chlorine 
by weight. 

Thoroughly scrub all surfaces wilh 
an approved cleaner, followed by a 
potable waler rinse belo," sanitiz"lIon. 
Prior to use, rinse surfaces Ihor­
oughly wilh the sanilizing Solulion, 
maintaining <"onlaCl With thl! sanitizer 
'or alieaSI2 minutes. II SOlution con­
tains less tha ... 0 ppm available 
chlorine, as determined by a suilable 
test kit. eilher discard or add 
sufficient dry calCIum 
hypochlorite to re­
establish a 200 ppm 
residual. Do nol rinse 
. ripment with waler 
aner trealment and do not Soak 
equipment overnight. Sanitizers used 
In automated systems may be used 
10r general cleaning but may not be 
reused for sanitizing purposes. ---

• 

Immenlon Method: 
A calcium hypochlorite solution of 

100 ppm available chlorine may be 
l'sed in the sanitizing solution if a 
chlorine test kit is available. Solu­
lions containing an inllial concenlra­
lion of 100 ppm available chlorine 
musl be tesled and adjusled periodi­
calJy 10 insure Ihallhe available chlo­
rine does not fall below 50 ppm. II no 
test kit is available. prepare a sanitiz­
ing solulion 10 provide approximately 
200 ppm available chlorine by weight. 

Thoroughly scrub all surfaces with 
an approve' Cleaner, followed by a 

polable waler rinse before 
sanilization. Prior to use, 

Immerse equipment in the sanitizing 
solulion for "'east 2 minutes and 
allow Ihe sanilizer to drain. If solution 
conlains less than 50 ppm available 
chlorine, as determined by a suitable 
test kit, either discard Or add suffi­
cient dry calcium hYPOChlorite to 
re-establish a 200 ppm residual. 00 
not rinse equipment wilh water atler 
treatment. 

Sanitize,. used in automated sys­
lems may be used for general clean­
ing but may not be reused lor 
uOI,;zing purposes. 

Flow/Pre .. ure Method: 
Disassemble equipment and 

thoroughly clean after use. Assemble 
8':Iuipmenl in operating posilion ~rior 
to use. Prepare a volume 01 a 200 
ppm available Chlorine sanitizing 
solulion equal 10 110% of volume 
capacIty 01 the equipment. Pump 
solution through the system unlll a 
full flow is oblained in all extremities 
and the syslem is complelely filled 
with the sanitizer. Close drain valves 
and hold under pressure for at least 
2 minules to inSure conlact with all 
Internal surlaces. Remove some 
solution from drain valve and lesl with 
a chlorine lest kit. If effluent conlains 
less than 50 ppm available chlorine, 
repeat the process. 
Clean-In-Place Method: 

Thoroughly clean the equipmenl 
after use. Prepare a volume 01 a 200 
ppm available chlorine sanItIzing 
solulion equal 10 110% 01 volume 
capacily ollhe equipment. Pump the 
solution through Ihe system until lull 
flow is obtained at all extremilies and 
the system is completely emply 01 aor 
and filled wilh the sanitizer. Close 
drain valves and hold under pressure 
for at least 10 minute, to insure con­
tact with all internal surfaces. 
Remove some solulion from drain . 
valve and test wilh a chlorine test kit 
If effluent contains less than 50 ppm 
ayaitable -,~or!ne~epeal the proc­
ess. 
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Spray/Fog Method: 
Thoroughly clean all surfaces after 

use. Prepare a 200 ppm available 
chlorine solution to control bacterio­
·phage. Use spray or logging equip­
ment which resists hypochlOrite 
solutions. Thoroughly spray or log all 
surfaces until weI. allowing excess 
sanitizer to drain. Vacate area for at 
lea5t2 hours. Prior to using the equip­
ment. rinse all surfaces treated with 

.. a 600 ppm solution With a 200 ppm 
solution. 

Sanitizing Porous Food 
Contact Surfaces 
Alnle Method: 

Prepare a solutiOI' of approxi-
malely 600 ppm available chlorine 
by weight. Preclean surfaces in the 
normal manner and immediately rinse 
a .. surfaces thoroughly with the san­
itizing solution. ma;ntaoning contact 
with the sanitizer for at least 2 mon­
utes. 1> .... ~ .... S& "~'r.-J ... ~~ .. 
ImmersIon Melhod: ~ ~..:h-J. 

Preptre a sanitizing solution of 
approximately 600 ppm available 
chlorine by weight. Clean the equip-
ment in a normal manner. immedi-
ately immer5ethe equipment in the 

, 

Sanitizing Nonporous 
Non-Food Contact Surfaces 
Rlnu Method: 

Clean equipment surfaces in the 
normal manner. Immediately rinse 
a" surfaces thoroughly with a 200 
ppm available chlorine solution. main­
taining contact for atlea~ 2 minutes. 
Do not rinse atter treatment. and do 
not soak equipment overnight 
Imm ..... on Method: 

Clean the equipment in normal 
manner. Immediately immerse in a 
200 ppm available chlorine solution 
for alleasl2 minutes. and allow the 
sanitizer to drain. Do not rinse after 
treatment. 
Spqy/Fog Method: 

Preclean a" surfaces after use. 
Pr""are a 200 ppm available chlorine 
solution. Use spray or fogging equip­
ment which can resist hypochlorite 
solutions. Immediately spray or fog 
an surfaces thoroughly. then allow 
excess solution to drain. Vacate 
area for at least 2 hours. 

unitizing solution for at least two ' •. 
mifl\ltes. AllOW the solution 10 drain. 3> ... -+ .... "'.~ ,",,'t ... CMf• 
Spray/Fog MeIllOd: "'.t(....,.f.rr"/h .. 'b-e4 .... 00f;. 

Preclean all surfaces aller use. 
Prepare a 600 ppm available ChlOrine 
saniliZing solution. Use spray or 
fogging equipment which resists 
hypochfcrite solutions. Thoroughly 
.pray or log all surlaces until wet. 
allowing excess sanitizer to dr.in. 
V.cate the .rea lor .tleast 2 hours. 
Prior to using the equipment. rinse 
.11 surfaces With. 200 ppm .v.ilable 
chlorone solution. 

• 
• 

• 

Sanitizing Porous Non-Food 
Contact Surface. 
Rlnu Method: 

Prepare a sanitizing solution Of 
approximately 600 ppm available 
chlorine by weight. Clean the sur­
faces in a normal manner. Prior to us 
rinse all surfaces thoroughly with th 
sanitizing solution. maintaining con 
tact with the sanitizer for at Ie.,. 
2 minut~. 00 not rinse equi,. .. 
after treatment. Do not so.k ..... P­
ment ovemight. 

Prepare a sanitizing solution of 
approximately 600 ppm avail.ble 
chlorine by weight. Clean the equip­
ment in a normal manner. Prior to 
use. Immerse the equipment In the 
-sanitizing solution lor It least 2 min­
'utes and allOw the sanitizer to drain. 
00 not rinse equipment after 
treltment. 
Spray/Fog Method: 

After cleaning. sanitize non-food 
contact surfaces wilh a solution c0n­

taining 600 ppm av.ilable chlorine. 
Use .pray or fogging equipm-, 
which resist hypochlOrite so ... j. 
Prior to using the equipment. thor­
oughly spray or fog a/l .urf.ces until 
weI. allOwing the excess sanitizer 
solution 10 drain. Vacate .re. lor a' 
".,t2 hours. 



Dlslnfecllng Nonporous Non­
Food Contact Surfaces 
Aln •• .Method: 

Prepare a disinfecting solution 
of approximately 600 ppm available 
cIIlorine by weight. Clean equipment 
surfaces in a normal manner. Immedi­
ately. prior to use. rinse all surfaces 
thoroughly with the dIsinfecting 
solution. maintaining contact with 

·the sotution for at least 10 minutes. 
t:' '0. riDle aller treatment. 00 not 
e __ " eqloipment overnIght. 
• Imenlon Met!lod: 

Prepare a disinfecting solution of 
approximately 600 ppm available 
chlorine by weight. Clean tile equip­
ment in a normal manner. Immedi­
ately, prior to use. ilnmerse the 
equipment in the disinfectong solu­
tion lor at least 10 mInutes and allow 
the sanItizer solution to drain. Do not 
rinse the equipment alter treatment. 

-

General Disinfection 
Calcium hypochlorite solutions of 

1000 ppm available chlorine wi!1 san­
itize floors. walls. and ceilings. and 
control odors in refrigerated areas 
and on drain platforms. 

Flush or swab surfae;es thoroughly 
with the solution. Let stand 2 minutes. 
hose or rinse all metal surfaces with 
potable water. 

\ 

Controlling Mold or Mildew 
Calcium hypochlorite solutions 

containing 5000 ppm available chlo­
rine will destroy mold and nonresidual 
mildew that grow in storage rooms 
and other areas. 

Brush or spray walls. floors. ceil­
Ings. and shelves with the solution. 
Rinse all metal surfaces immediately 
to prevent corrosion. 
aathrooml 

Calcium hypochlorite solutions 
containing 5000 ppm Ivailable chlo­

rine will senitize and deodor­
ize toilets. shower rooms. 
urinals. drains. and other 
bathroom facilities. 

Toilets. shower rooms. 
urinels. and drains should be 
cleaned and sprayed or 
flushed with the calcium 
hypochlorite solution on a 
regular basis. After treat­
ment. let stand 10 minutes 
and rinse exposed metal sur­

faces with potable water to 
prevent corrosion. 

For toilet boWlS. add 1 tablespoon 
of dry calCium hypochlorite to the 

residual water and a_b. 
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Sanlllzing Dialysis Machine. 
• Flush dialysis equipment thOr-

• oughly with water prior to sanitizing. 
Thoroughly dissolve 7 oz. 0' this 
product in 60 gallons 0' water to 
obtain at leest a 600 ppm available 

. ehlorine solution. Use this solution 
In the hemodialysate system immedi­
ately allowing a minimum contact 

i time 0' 15 minutes at 20 degrees C. 
.' Thereafter. drain the system 0' the 
.• sanitizing solution and thoroughly 

rinse with potable water. Discard and 
do not reuse the spent sanitizer.Rin­
sate must be monitored wIth a suit­
able test kit to insure that no available­
chlorine remains in the system. 
. Calcium hypochlorite solutions are 
recommended 'or decontaminating 
single and multipatient hemodialy­
sate systems. Calcium hYPOChlorite 
has been shown to be an e':ective 
disin'ectant (virucide. fungicide. 
bactericide. pseudomonicide)when 
tested by AOAC and EPA lest 
methods. Calcium hypochlorite may 
not totally eliminate all vegetative 
microorganisms In hernodialysata 
delivery systems due to their con­
struction and/or assembly. but can 
be relied upon to reduce the number 
0' microorganisms to acceptabla 

! levels when used as directed. This 
\ product should be used in a disinfec­

tant program whi~ Include. bacteri­
ological monitc.ring of the hemodialy­
sate delivery system. Calcium hy~ 
chlorite is not recommendlid for 
use In hemodialysate or reverse 
osmosis (ROI membranes. 

Consult the guidelines 'or hemodl­
alysall .ystems which are available 
from the Hepatitis UbOratories. 
CDC. Phoenix. AR 85021. 

,. 

• 

• 

• 

- -~ ----- - -.~----

Asphalt or Wood Roof. and . 
SIding. ' ; 

To control 'ungus and mildew. til 
remove all physical soil by brushln 

'and hosing with clean water. Then 
apply a 5000 ppm available chlori,. 
solution. Mix 1 ot. of this "r!)duct I' 
gallon 0' water and brush or spray 

. roof or siding. After 30 minutes I 

Standing time. rinse by hosing with 
clean _tar. \ I 

( 
,... 
; I 

· ! SERVICE ~[ 
'.' .-

The technical service staff of PP< 
Industries \s available for consulta­
tion on handling. storage. and the 
use of calcium hypochlorite and on 

, swimming pool care in general. 

,"-,.-
--~ 

• I 

l 
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. . PREPARING 
CALCIUM HYPOCHLORITE 
SOLUTIONS __ . ___ . - - .. --

each of the applications described 
In this brochure requires a specific 
concentration of solution measured 
In parts per million (ppm) or percent 
available chlorine. To prepare the 
proper strength solution. follow 
these simple direc;tions: 

2. Add granular calcium hyp.> 
chlorite to lukewarm water. 
3. Stir for three to five minutes. 
4. Use immediately. 

NOTE: As a safety precaution. pre­
pare only the amount of solution 
neeued. Never Slore a calcium 
hypochlorite solution. ,1. Use a clean. non-metame con-

. lainer free of gr~ase. oil or residue. 
;---.! -

.' 
CAlcnJM HYPOCHLORITE MEASUREMENT EOUlVAlENTS 

,., WeIgh' 

" .1II0unc:e 
1I2ounc. 

, ·1 ounce 
. '-'ounces 

HOUH_ Me •• ur ........ '· 

, ...... Iuspgon 
1 ..... eI .. blespoon 
2'-' .. blespoons . 
1Slevel'.bl.spgons (1 CUCI) . 

. ~ I\ouMf\Old me&""ement equ,,,alents aN anty apprOklmate valueS liven tor the uMf'. 
eon ..... IC8. • • . .. : ~ 

: ; I.. ~ 
:the following table indicates the 
amount of calcium hypochlorite 
needed to make various quantities 

of sollOtion containing from 5 to 
10.000 ppm available chlorine. 

, Anll.bIe 
CtIIort,.. 
(ppm)' 

Weigh' of C.tclum Hypochlort'. RequIred to M .... SoIUIIOn 

.. 5 ." 
',150 
.100 
. :150 
200 
300 . sao 
eoo 

·1000 
2500(.25%) 
t5000 (.5%) 
'10.000 (1%) 

• 

'llallon 
!be. OL 

o 0.001 
o 0.002 
o 0.005 
o 0.01 
o 0.02 
o 0.03 
o 0.04 
o 0.06 
o 0.11 
o 0.12 
o 0.21 
o 0.51 
o 1.03 
o 2.05 

10118lloM 
ilia.. 0&. 

o r:.Ol 
o CO2 
o 0.05 
o 0.10 
o 0.21 
o 0.31 
o 0.41 
o 0.82 
o 1.03 
o 1.23 
o 2.05 
o 5.13 
o 10.26 
1 4.53 

so gaII_ 
ilia. OL 

o 0.05 ; 0 0.10 
o 0.10 . 0 0.21 
o 0.26 
'0 0.51 I· 0 0.51 

o 1.03 
o 1.03 i 0 2.05 
o 1.54 10 3.08 
o ~05 
o 3.08 
o 5.13 
o . 8.18 
o 10.26 
1. 1.66 

; 0 4.11 
10 8.16 
! 0 10.27 .1 0, 12.32 
I 4.53 
. 3 3.32 

3 3.32 8 8.65 
6 6.65 12 13.29 ' 

---- --- . 

. - .. ---
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'Calcium-Hypochlorite-Area and District* Sales-Offices-- .. ----­
Mark~ting Specialists 
~hfOtd, ConnKUCUI 0127. 
109 Fills Road 
(203)'29-e2SO 
And,.. F. Shinoskl 

"-taft, T .... 1701. 
562i FM 1960 WesL Suit 100 

i -' C713,440-3170 
ErIc "'- Acot1 

"'ct_ .. I". FlOfIn 32223 
"4'5 LowndesborO Ori ... 
(e04) 261-4782 
Daniel P. Chamberlin 

Edg_woocI. K_nluc:k, ',017 
3020 Sella a....de une 
(606)341"""9 
Jeffrey M. Calender 

PPG Chemical Ton Free: 

1 + 800 + CHEM PPG 

W 
PPG INDUSTRIES. Inc, 

• One PPG Place 
Pill~rgh. PA 15212 

._------- -

CtIMIoft •• NortrI CaraIINI zmo 
7 Woodlawn Green. Suil. 230 
C704)525-32111 
CfIIcago (Ro __ I). 

1IInoI.1OO1, 
lIII01 W. Higgin. Road 
Suite 226 
(3121692-5070 

.... ~-.".. 
tnSoulft.v 0 R~ _ ... 
PI"-~ 

Qewland. 01lIo ..,. 
1Il00 Sprague Road 
Suil.34O 
(211) 1I2l-36OO 

--Clod ..... ONe Q2.tI 
IOOTn~ __ -"' ,,'l)"'_ 

"-ton. T •••• 77lIIt 
5129 FM 1960 WaI. SuIte 100 
C713) 440-3770 

' .. 

PtlIIadeIptIIa (Heddonlleld, 
........... ')Il1033 
76 EudIdA .... • .. 
Ptliladelpllli 1215)514-3390 
New JerMy (609) ''28-7Il00 

San FrancI_ (1IurIInt-,. 
CaIIlornIII MOtel 
851 Burlw.y. Sui .. 5111 
(415)1i7.otOO 

-u. ....... CWf'.r .. 
CaMII .... ...., 
151"~ __ , 
_no 
aul_IOt 

International Sales Offices eo 
Coral 01111 ... FL , ....... , 
Stat'" Centar 
15 Merrict\ Way 
Miami. FL 33134 
Tala.: 11'112111 PPGCHEM 
"lephone: (3051445-1070 

fIPG ...... frIeJ (Europe) s.t.L 
VII At1nW125 
001117 RoIM. Italy 
T .... : PlTROM 610073 
""phone: "75-113S136i37 

.... 0 I ........... (PKIfIc) lid. 
Toranomon Mori Bldg,. No, 40 
,3-'. TOC'anomon 5-<:home 
Min..lo-IIu 
ToI<)'!). 105. Jallln 
Tete.: 2427121 PPG foAC J 
,-...phoJn: 03 (434) ""'" 
.. n .,UIft, ..... rto 1Ik..0 00t20 
Urb. Industrial MariO Julia 
Caparr. Haigh" 
T .... : ITT· 3450234 
Telep"- ,foOl) 7112-1101k) 

s.o~uIo •• '" 
EdiliCi.) :;'.uJe A .... ,;u 
Pauli,1I '.-,;11 17504 
Suit. 153 
Tala.: 
"lepl'1l)o\4' 
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