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CALCIUM HYPOCHLORITE 
TA8J.ETS 

f'lr ... 1:1[,' j, lU' iiigF 0' ;-;!lJ;J~ing,iix;ng or -Repackjnf-O~(rrodiicts- for -.ie as 
~ iJ'};'~':i Po <,Ii'I'-1.. .... \.1",<.1 ,,,,\i~ 

ACTIVE INGREDIENT: Calcium Hypochlorite .. , ........ 70% 
INEnT INGREDIENTS: ...... ' ........... , ............... 30% 
AVAILABLE CHLORINE ............... 70~~ 

DANG ER - KEEP OUT OF REACH OF CHILDREI 
MA Y PRODUCE SEVERE CHEMICAL BURNS. DO NOT 
ALLO'N CONTACT WITH EYES, SKIN, MUCOUS MEM­
BRANES, OR CLOTHING. HARMFUL OR FATAL IF 
SWAL~OWED 

STRONG OXIDIZER: CONTACT WITH OTHER 
MATERIALS MAY CAUSE FIRE OR EXPLOSION 
KEEP FROM CONTACT WITH CLOTHING AND OTHER 
COMBUSTIBLF MATERIALS, DO NOT STORE NEAR COM· 
B,J ~ TIBLE'AA TERIALS, REMOVE AND WASH CON TAM­
,',udED CLOTHING PROMPTLY, 

MI\' only wIth water May cause f;~e i~ contaminated. Keep 
away frum combustible organic material. Do not contaminate 
with any brefgn matter, Contamination may result in fire and 
the fire will be of great intensity. Drench fire with water and 
cool the surrounding area with water. Prevent any burning 
material such as a lighted cigarette from falling into container. 
DI~pose of spilled product by flushing with large amounts of 
water VI hen meaiuring us. only a clean, dry cup. Any foreign 
rraller vn the cup may cause fire A clean, dry container must 
dlwa,5 be lIsed to carry this product to the pool Do no' mix 
With household products, acids, solvents r)r other pool chem­

!CJI:, Keep HI a (001, dry place. Always replace cover. Do 
fL;t drup, roll or skid container. Keep upright Do not re-use 
er'lpty container Wash empty container thoroughly with 
WdtC'r cmc discard In d clean safe place 

See Antidote State.eat en Rever •• Side ef Til 
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ANTIDOTES 

EXTERNAL - Flood skin or eyes with plenty of 

water for 15 minutes. If Irritation to skin persists, 

get medical attention. For eyes - call physician 

immediately. INTERNAL - Drink milk, gelatin 

solution or egg whites. Follow with milk of mag­

nesia, or vegetable oil, call physician immediately. 

MANUFACTURED FOR 

OLIN CORPORATION 
120 LONG RIDGE ROAD 

STAMFORD, CONNECTICUT 06904 

EPA Reg. No. 1258-689 CHG-372 
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DRY CHLORINE 
IN CYANIDE-WASTE TREATMENT 

Many of the baths or solutions used in certain metal­
treating operations require a cyanide component, usu­
ally added as sodium cyanide. These operations include 
electroplating, pickling and heat-treatment of steel, and 
the refining of gold and silver ores. They yield wastes in 
various volumes containing varying quantities of resid­
ual cyanides, depending un size and type of operation. 

THE POLLUTION PROBLEM 
All such wastes pose severe pollution problems, due 

to thei r cyanide (CN)- content. Toxicity of cyanides is 
very high. Discharged raw into sewers, streams or other 
watercourses or dumped on land, they can be danger­
ous. They are not only highly toxic to humans and ani­
mal life, b~t will also kill the bacteria upon which 
sewage-disposal plants depend for digestion of putre­
factive material. 

There is growing concern at all levels of government 
and among the general public about environmental pol­
lution. There seems to be no doubt that controls aimed 
at reducing all forms of industrial po!lution will become 
more and more stringent. Since cyanides are so toxic 
and so widely known to the public as poisons, regula­
tions covering their dischClrge in wastes are already 
strict. 

A typical regulation is that of the Indiana Stream 
Pollution Control Board, adopted in 1953. It reads, in 
part, as follows: "Any person, firm or corporation en­
gaged in manufacture or other process in which cyanides 
or cyanogen compounds are used shall have each and 
every room, where said compounds are used or stored. 
so constructed that none of said components can escape 
therefrom by means of building sewer, drain or other­
wise directly or indirectly into any sewer syst'~m or 
watercourse; 

"Provided, however, that on application to and prior 
approval by the Stream Pollution Control Boar':l, limiterj 

.. ltS, which it is determi'1ed would not be detri-
. ental to public health or wrJld not pollute any lake, 

river, stream, drainage or roadside ditch or other water­
course, shall not come under the provision of the para­
graph above." 

A check of !,imilar regulations elsewhere indicates 
that the most slr ingent of them. limit the allowable 
concentration Of cyanides to a level not greater than 
0.1 ppm. Cyanide-users, both large and small, are faced 
with regulations such as these in disposing of their 
toxic wastes. 

ALKALINE CHLORINATION 
Alkaline chlorination is a widely used alld very effec· 

tive method of detoxification. It will reduce the cyanide 
level to 0.1 ppm. quite readily. It employs, in alkaline 
medium, either hypochlorites or gaseous chlorine (which 
forms hypochlorite ion in solution). Hypochlorite ion 
can oxidize cyanide to cyanate (CNO)'- and also break 
down the latter to carbon dioxide (C0 2 ) and nitrogen 
(N 2 ). The basic chemical reactions involved are shown 
below in abbreviated, ionic form: 

CI2 + 2(OH)- (CI)- + (OCI)- + H20 
(OCI)- + (CN)-- (CNO)- + (CI)--

2(CNO)-' + 3(OCI)- + H20-2CO:; + N; 
+ 3(CI)- + 2(OH)-

Usually, the quantity of cyanide wastes to be trea'e: 
deterl""lines whether the gaseOi .. s-chlonne or the hype· 
chlorite-compound route should be followed. Tfje j". 

formati0n contained herein pertains to operations that 
must dispose of small-to-moderate quantities of waste 
cyanide. These may also include larger processors who 
have, aside from their main waste streams, secondary 
sourCES of cyanide slops such as leaking equipment. 
overflows and floor drains. It is often preferable to ac 
cumulate such minor effluents and treat them sepa-
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ROLf OF HTH DRY CHLORINE 
HT H <J.y criic Ifie f' :anUiJC>',m:u lJY Olin is exct'ed­

I'-,g:y hel'sulted to !t-,e nee,js of SJch operakns Crlem­
Ica!!,. it IS calciur. hypoi'hlorllt: [Ca(OCI)2] and contains 
ascroximateiy 7Go,c al/ailable chlorine. Calcium hyp> 
::nlorlte is the rT<)st E-·:'o;iorrical solid material suitablp. 
fOr all-ali chlorination of cyanide wastes. This fact is 
impo·:ant. because waste treotrnent is a non-productive. 
overhead expense, Good business practice dlct2,tes 
!' ir,:m!zing of controilab!e o'Jerhead~, 8eing a scab!e, 
containerized sold HTH dry chlorire ;s easy to store 
(Fie uSe. It obviates any need for su(::h auxiliary equlp­
n'ent as r'eavy. pressurized cy!'r.rjers or treating-solution 
s:orage tad,s These factors tlf 'i~ \r) rr;rMn'ze; !atv and 
eou DrTer t ec'st3. 

A SIMPLE TECHNIQUE: TWO'END-POINTS" 
The way aikati chior,('Lon Of:::j'F,ide-w3stes w=)rks 

s as '0'01.'5 There are two ;::C~c:if)I:, ·cld-poir.:.:;." The 
"st represents ox!dahYl G! cyan,,~·, ,i tc. r~'iativei'y non­
'~xc and generally u·'objeet:or\3ble :van()t~s (0,0:,-. 
':': reached qL,;:ckly !l0-15 rn![lu~,-<,; [;/ moC8(ate ap­
DiC3:~Or: of hypochlor!te-thuyet!c,~/ about 2.7 parts 
-;i ava,lable ch!o'ne per part ,'if cyanide, (as CN). In 
+~ S ox!!jatior. pH is kept at abOL.t 10. to prevent the 
'f':=t,r:,. fron'! rxoceeding beyond the "cyanate end-
r,_·~,t" 
0..)'_ . 

'''is "'act~:- ,5 S ONe,] somellhat by the presence 
c) ~ (/'c;a ""t :-cke! ,O"S A,so. s":ce oxidizable ma­
:"r ,;: '~)H-eY :nar r;ydn·des are uSLia,IY Dreser-:t in cyanide 
"::>~'C>C ;rc 'hec,,"t.ra'i r" ,~r;r'" rd't,,(), "Oi', 'n'~' e to be I"', ....... _'.',_u, .' __ ,! - .. ,~, ....... ..... 1, '_' .. Ir;:, : - .. I I. ,-.I' .(...,1'1 '! 

""r"" "." , " 'e'. 20::0 Fe""" J' "'J'e '" anJ· ferr:r"a",ide" ._-'--'-'..) .... .....:.l.ij-.. .. r- . .'!·,...! ~)-(,:. :-, ,. \..,J " . "'''-1 ,I. ~ 

r~Y,ta,"C 'n~ '·eN· ra'1··'" 'r " Y,"cr~' no' r·x:,il""'ble !-.y. n' ,,--..... J. ... ..' t::' ,J 'VI' \,...... (_' v" r. l '-" ", I.,.J l';.1 ....... J 

,','rh,,'r:tes ~~h"e"pr "'0'a l . n' 'ar,t tipr 'Jf those c"·mp'ex ".J\ ... /~' .. \·I'_ ,I"-,VY.,,_,,-,_,,:: :.'....fU'·'.l, ..... .::J·, " JV- , 

'-'''3 1' ·,4'"S are prnr'ai--'.; r'''t "prr, '5 rJ,,"utants r, rroc:t '-~ J " , "-'" c; ,_: I, ',_j '... J J v ,.)._' ,,_" _" )---. 'J . , ~ ---' 

r- CO"" i~ r--:"r-essar-" thp r-'--, .... 'h!' 
'_J'---, __ ~ ': e -oJ" : 'y 1 • • __ .' ~, !:. 
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q .JJntlties gri~rlter t~.dn theoretical, ThiS reactior. IS rela-
,; <,II, s'r,,' l' , __ i Y , ',_J .... 

,-, i~' i et! C I, 

If prl of dP; ,')x"r1dtei'y b-ij.~' s,'alntalne!j through, 
'JL' and J:JCqUdt(· hypochlorite used, the decomposl­
lic,: : .. d: :Je carrlt:rj out in .] ':lIngle start', directly from 
cyJr,':Je to nltroger, amj carbon dioxide 

TYPE OF TREATMENT INDICATED 
Chemical treatment of cyanide wastes must usually 

be resorted to if it is impOSSible or unfeasible to dilute 
them to the generally acceptable discharge concentra­
tIOn of 0_1 ppm., or to hold them in lagoons for the 
slow. natural process of decomposition, Treatment with 
rlTH dry chlorine can be done easily, using simple 
equipment, mainly a mixing tank. The theoretical quan­
tity of HTH required to convert cyanides only to cyan­
ates varies. somewhat, with composition of the liquor. 
The minimum requirement is approximately 4 pounds 
for each ~'ourd of cyanide, as CN. If monovalent cop­
l~er and '-;'('kel dye both present in solution, the require­
nier:! i~ apcroxirriately 4.7 to 5.5 pounds. Nickel present 
\','thOL.t copeer r-ecess,tates using approximately 4.7 to 
:J; pounds 

Copper presert Without n!ckel requires somewhat 
I(SS HTH--aprroxlmateiy 4.4 to 4.7 pounds for each 
poun.j of cyanide. (These bivalent metals consurre 
SO'-:1e available chlOrine In the process of oxidation to 
tneir higher valence states) Probably in most cases, 
ccr-:vers'or': of cyar;:.;es to cyanates will suffice to meet 
pub!;c dlsposai regu'c'ltions 

OPERATING PROCEDURE -- BATCH 
Batch treatr"-,ent !s the corr1monest method of de­

tox fy'r,g cyanide //as~es " .. ith solid hypochlOrite, but 
cont!n'~ous treat:Tlert car' aiso be used. Tanks Illay be 
constr:Jcted of steel. concrete or Nood, assuming that 
C'Jnditons whien deteriorate these materials ej(e avoided. 
They shou,d tJe provlde,j With an outiet for drainage and 
2 clean-out r·:)rt for sludge removal, and sized for maxi­
',Yrl ecorl)ny and cor,.enience of operatiol": Pumps 
or st,rrers eve required fo' c,rcu!ating and mixing the 
:.aste ,'ou'ds 3C'J reagent. 

T rp pH Of :.as:f:' Iquor.n tne mixing tank should be 
, "" ", I< P . l "'" f ,., r L t ", ~j' • n ! .' n ~ ; r (l d' 'J, I ,ct P' (' • 0" 1 nv' ", r s I '. ~ r. 1 t I V -.,' __ '."'-'~~.,-\.., \._.,--,~"c .. ,~ ~J'-"~)~"...l\' J. l.."I ~ ' • 

" ., ~'l . , - i '/, ~7 Un, r. \~ 'r) X, oj e ( N a 0 H ; T h (, 
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Mixing is necessary during pH adjustment. Caution 
Care should always be taken. when handling cyanide 
wastes, to avoid letting the pH drop below 7.0. for fear 
of generating poisonous hydrogen cyanide gas 

Raw cyanide wastes should contain not more than 
500 ppm of cyanide before treatment. If original con­
cer'tratlOrl • xceeds 500 ppm. the w.)ste must be dilu, 
ter! at least to Hlat strength .Hh >',ater This will a\;:J>~ 

excessive rise in ternperature from the heat of reactiV. 
Temperature of the liquid before treatment should be 
lower than 120F, preferably around 7S=F. The re 
qUlsite quantity of HTH granules should be added at a 
steady rate to the waste liquor In the mixing tank. With 
constant stirring. A recommended procedure IS to 
broadcast the granules evenly over the surface, using 
a clean, dry, aluminum scoop. Note: Users of HTH Dry 
Chlorine are cautioned to read with care the instruc, 
tions and precautionary information set forth on the 
labels affixed to the contai ners of the product. 

TESTS AND CONTROLS 

When the batch has been agitated for 15 minutes. 
a test with starch-iodide paper or other suitable reagent 
should be made for residual chlorine. If !tIE test shows 
chlorine present, the treated batch shouid be held an­
other hour without agitation to be doubly sure that no 
cyanide has escaped reaction. If another test made at 
the end of the hOL - still shows chlorine, and if it is de 
termined to be 0.5 to l.0 ppm., the waste may be con­
sidered free of cyanides. (Higher levels of chlorine can 
be diminiShed by addition of sodium sulfite or other 
antichlor material, if desired.) 

Should the fir st test indicate absence of available 
chlorine, it is simply necessary to add more HTH with 
agitation. After 15 minutes of agitation, testing and 
holding as above should continue until adequate level 
of residual chlorine is reached and maintained. Treated 
waste liquor can usually be discharged directly to a 
sewer. Sludge that accumulates in tank bottoms is re­
moved periodically and disposed of, typically by la­
gooning. If more-quantitative methods for determining 
cyanides are desired, they are to be found in a pamph­
let published by the American Ele:::troplating Society. 
Inc. It is entitled "The Analysis of Electroplating Solu­
tions for Major Constituents." 

During thiS operation. pH shou:d be cheeked peri, 
odically. If necessary, additIOnal NaOH should be added 
to maintain pH. 

OPERATING PROCEDURES - CONTINUOUS 

"'-J -,.: , " '. ',". " •. , ' .. t..-u ; '~. ~ "- r-

. , ~ .. -~- "'ed'f:-

COlltlf1UOusly to sewers at d uniform concentration and 
rate. ThiS IS the basis for continuous treatment. The 
tank IS for collecting purposes only. The actual reac­
tIO:', ot cyan',de alld reagent takes place in the outflow 
line. Automatic controls for the feeding of sodium 
hycjroxlcje and HTfi dry chlurlne solutions are provided 
,1!Oflg the effluent pipe Illle allol'.!r!g sufficient tlme-

.jf'se cJno (lhltatl'.!! for CO!I'p!ett: reacLorl along the 
route of flo>'i. i tiC 5ciutlon at H 1 H rJry C'lIOrlfie car; be 
ott;weej fror)! t'YPochlorlna~or cJPlICf'S or by dissolving 
gral:ules ir !dtins Ii .'ia!l-r to make stock soiutlon. 
Wi1E-'e "cl.CS~)<HJ. ;.rovlsions for diluting concHltr(lteci 
hastes must r'e provideej CarefUl laboratory control IS 
aejvlsed in connection Nlth the continUous process. to 
ensure that all effluent reaching the sewe~ is:iithin 
the alloNable local limits for residual cyaniCe 

COMPLETE DECOMPOSITION 

Whf'"' complete destruction of cyanides to nitrogen 
and carbon dioxide is required, the procedure is still 
essentially as described in the foregoing. The main 
differences. as previously mentioned. are that addi­
tional available chlorine. lower pH and greater reaction 
time are required. Only enough caustic soda to achieve 
a pH of 8.5 o~ siightly higher should be added to the 
raw waste cyanide liquor in the miXing tank, carefully 
avoiding acid conditions. 

The theoretical minimum quantity of HTH dry 
cr110rlne reqUired i'l this reaction is approximately 10.5 
pounds for each pound of cyanide, as CN. When cop­
per or nickel compounds, or both, are present. an ad­
cHiena l 10 to 15% of HTH must be added as in the 
case of the simple oxidation to the cyanate stage. Stir­
clng of the batch should continue for from one to two 
hours Testing for residual chlorine to ensure comple­
tion of the reaction before dump,ng the treated waste 
shou~d be carried out. the same as whe~ cyanides are 
rel'lg converted to cyanates. 

HTH AVAILABILITY 
HTH dry chlorine is marketed as fast-dlsso'iving 

granules ard more Slo.':ly dissolving tablets. It IS pack­
ageJ Ii, variOuS po'yethyle:le containers, 35 lb. capacity 
steel palls and 100 lb. ((macity fiber drums. 

TECHNICAL ASSISTANCE 
In a generalized description of this serl. It IS not 

posslb'e to give detal'ea Instructions su'ltab\e for every 
(yejr1;cJe .. vaste·tredrrer't :nstallation Some may hap" 
<,"'ec·" f'"'·. jIFr>rner,'c .. ' ('('Slur; ;0"";'" ,I, rJr' rJ t .. her fdC·,(.·"s' -~f-- _ (.1 '--'-1-" ',. - .- . J ..... " CJ _..... . 

TrlP:' f-:J~~-':1t ;,_,r f~ ___ ' t("j:r"f.-"(.:i r~er~: n r·lf' r p suc:c<efY(.ntc,; 
,'.ttJ·~"".·'~ 'C' •• .-. ,f • ~"d' 
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DISTRICT SALES OFFICES 

Atlanta, Ga. 30309-1720 Peachtree St., N.W., (404) 875-8936 
Charlotte, N. C. 28202-Baugh Bldg., (704) 333-1175 
Cincinnati, O. 45237-8075 Reading Rd., (513) 761-7112 
Hinsdale, III. 60521-120 E. Ogden Ave., (312) 325-2280 
Houston, Tex. 77006-3015 Richmond Ave., (713) JA 6-2761 
King of Prussia, Pa, 19406-210 Goddard Blvd., (215) 265-0900 
New Orleans, La. 70130-1055 St. Charles Ave., (504) 529-5557 
New York, N.Y. 10022-745 Fifth Ave., (212) 572-2924 
Providence, R. I. 02903-Hospital Trust Bldg., (401) GA 1-2070 
Shaker Heights, O. 44120-3570 Warrensville Ctr. Rd., (216) 752-0088 
St. Louis, Mo. 63105-7710 Carondelet, (314) VO 3-5300 
Whittier, Calif. 90602-13215 E. Penn Ave. (213) 945-1063 

No warranty. expressed or implied, is made except that the product conforms to the manufacturer's specifications and is reasonably fit for use 
as provided in the labeling furnished by the manufacturer. Buyer asslJmes all risk of use, storage and handling of this product not in strict ilC 

cordance with such direc.tions, or in abnormal or unforeseeable circumstances. Manufacturer shall not be responsible for special or conseQuen 
lial damages. Nothing cC'ntained herein shall be construed as permission or recommendation for the use of the product in the infringement of 
eXisting patents. 

Olin CHEMICALS 


