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ACHUE INGREDIENT: Galcium Hypochlorite.. ........ 10%
INENT INGREDIENTS: ...... ........... e, 309,
AVAILABLE CHLORINE.. ............ 7109

DANGER - KEEP OUT OF REACH OF CHILDREN

MAY PRODUCE SEVERE CHEMICAL BURNS. DO NOT
ALLOW CONTACT WITH EYES, SKIN, MUCOUS MEM-

BRANES, OR CLOTHING. HARMFUL OR FATAL IF
SWALLOWED

STRONG OXIDIZER: CONTACT WITH OTHER
MATERIALS MAY CAUSE FIRE OR EXPLOSION

Ket? FROM CONTACT WITH CLOTHING AND OTHER
COMBUSTIBLE MATERIALS. DO NOT STORE NEAR COM.-
BUSTIBLE MATERIALS. REMOVE AND WASH CONTAM-
INATED CLOTHING PROMPTLY.

Mi< only with water May cause f.-e if contaminated. Keep
away from combustible organic material. Do not contaminate
with any foreign 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.
Dispose of spilled product by flushing with large amounts of
water When measuring use only aclean, dry cup. Any foreign
matter on the cup may cause fire A clean, dry container must
always be used to carry this product 1o the pool Do not mix
with househoid products, acids, solvents »r other pool chem-
icais Keep in a cool, dry place. Always replace cover. Do
ot drop, roil or skid container. Keep upright. Do not re-use
emply container Wash empty contaner thoroughly with
waler ana discard in a clean safe place.

See Antidote Statement en Reverse Side of Tag
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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.

MAMUFACTURED FOR

OLIN CORPORATION
120 LONG RIDGCE ROAD
STAMFORD, CONNECTICUT 06904

EPA Reg. No. 1258-689 CHG-372




HTH 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 cres. They vield wastes in
various volumes containing varying quantities of resid-
ual cyanides, depending on size and type of operation.

THE POLLUTION PROBLEM

All such wastes pose severe pollution problems, due
to their 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, but 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-
iution. There seems to be no doubt that controls aimed
at reducing all forms of industrial pollution will become
more and more stringent. Since cyanides are so toxic
and so widely known to the public as poisons, regula-
tions covering their discharge in wastes are already
strict.

A typical regulation is that of the Indiana Stream
Poliution 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.
sc constructed that none of said components can escape
therefrom by means of building sewer, drain or other-
wise directly or indirectly into any sewer system or
watercourse;

“Provided, however, that on application to and prior
approval by the Stream Pollution Control Board, limited

s, which it is determined would not be detri-
. ental to public heaith or wr.uid 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 similar regulations elsewhere indicates
that the most stringent of them, limit the allowable
concentration of cyanides to a level not greater than
0.1 ppm. Cyanide-users, both iarge and small, are faced
with regulations such as these in disposing of their
toxic wastes.

ALKALINE CHLORINATION

Alkaline chiorination is a widely used and very effec-
tive method of detoxification. It will reduce the cyanide
level to 0.1 ppm. quite readily. It employs, in alkaline
medium, etther hypochlorites or gaseous chlorine (which
forms hypochlorite ion in solution). Hypochlorite ion
can oxidize cyanide to cyanate (CNO)— and also break
down the fatter to carbon dioxide (CC,) and nitrogen
(N,). The basic chemical reactions involved are shown
below in abbreviated, ionic form:

Cl, + 2(0H)= (C)= + (OCH— + H.0
(OCl)— + (CN)—— (CNO)— + (Ch-—
2(CNO)-- + 3(0Cl)— + H,0-2CO, + N,

+ 3(Ch— + 2(0H)—

Usually, the quantity of cyanide wastes to te treate:
determines whether the gaseous-chlorine or the hypc-
chiorite-compound route should be foliowed. The in-
formation contained herein pertains to operations that
must dispose of small-to-moderate quantities cof 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 fioor drains. it is often preferable to ac-
cumulate such minor effluents and treat them sepa-
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ROLE OF HTH DRY CHLORINE

HTH dry chichne manutactiured by Ohn s exceed-
ngiy well-suited to the needs of such gperations. Chem-
icalty, itis calciurs hypoohlorice {Ca{OCh,] and contains
arcroximately 70% available chicrine, Calcium hypeo-
cnionite is the most ezonomical solid material suitable
for atkali chiorination of cyanide wastes. This fact is
mpo-ant, because waste treatment is a non-productive,
overhead expense. Good business practice dictetes
manimizing of controilable overheads. Being ¢ siable.
contamnerized solid, HTH dry chlorire s easy to store
anc use. It obviates any reed for such auxiliary equip-
ment as heavy, pressunized cylr.ders or treating-sciution
storage tarks. These factors heir to morumize laher and
equipment Costs.

A SIMPLE TECHNIQUE: TWO “END-POINTS”

The way aikai: chloriraion of cyaride-wastes works
s as fouows: There are *wo coeshin end-polrss. The
nrst represents oxidation oF cyar:Je: to r=fatively non-
*ox:Cand gererally unobjecticratle cyvanates (CNO)-
- s reached gquickly (10-15 minutes) ©, mocerate ap-
ol cation of hypochlorite—theoretics’ v about 2.7 parts
> availabie c¢hiorine per part of f‘yamde, (as CN).
¢ oxidation, pH is kept gt about 10, to prevent the

rercton from proceeding beyond the “cyanate end-
otial O

This react'sr 5 soned somewhat by the presence
ot vgrovaent nicke!l i9ns. Aiso. since oxidizable ma-

ergaothertnar cyanides are usualiy r‘reseﬂ* in cyanide
Kastes, tratheore-tical chorine ratic 1may have to be in-
Treased oy un to 25% Ferrn anrides and ferricyanides
cortam he “CN‘ radica n e Torm not cxidizable by hy-
cochiorites, However, smali guarnt:tes of those complex
Cyarides are prokably rot sercus poliutants n maost
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Guantities greater than theoretical. This reaction s rela-
resly osiow, requirng 1 oto e hours, or omore, for
inieticrn
It pH of ap;roxinately 8-5.7 ¢ namtained through-
outoand adeguite hypochionte used, the decomposi-
tien Can e carned out It a single stage, directly from
Cyarsde to nitroger: and carbor dioxide.

TYPE OF TREATMENT INDICATED

Chemical treatment of cyanide wastes must usually
ve rescrted to if it is impossibie or unfeasible to dilute
them to the generaily acceptable discharge concentra-
tion of 0.1 ppm., or to hold them in lagoons for the
slow, natural process of decomposition. Treatment with
HTH dry chlorine can be done easily, using simple
eqguipment, 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 eacn pourid of cyanide, as CN. If monovalent cop-
cer and nckel are both present in solution, the require-
ment 1¢ aporoximateiy 4.7 t6 5.5 pounds. Nickel present
without copper recessitates using approximately 4.7 to
o pounds.

Copper presert without nickel requires somewhat
less HTH--aprroximately <.4 to 4.7 pounds for each
pocund of cyanide. (These bLivalent metals consume
some available chiorine 1n the process of oxidation to
their higher valence states.) Protably in most cases,
conversion: of cyanides to cyanates will suffice to meet
pubhc disposal 'egu‘athfTS,

OPERATING PROCEDURE - BATCH

Batch treatrient 15 the commonest method of de-
:;; ing cyanide wasies with sofid hypochiorite, but
timuous treatment can aiso be used. Tanks may be
tructed of steel, concrete or wood, assuming that
cond t onswhicn deteriorate these matenals cre avoirded.
hey shou!C e provided with an gutiet for drainage and
a clean-out port for sludge remgval, and sized for maxi-
UM ecoramy and corvenience of operation. Fumps
or stirrers are required for circulating and mixing the
~aste bguids arnd reagent.
The oH of waste 1quor :n the mixing tank should be
checked befpre treatment grd adiusted 1o 10 or shightly
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Mixing 1s 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-
centration - xceeds 500 npm., the waste must be dilu-
tedt at teast to that strength with water. This wilt avoia
excessive rise in temiperature from the heat of reactic:
Temperature of the liquid before treatment should be
‘ower than 120 F., preferabiy arcund 75°F. The re
quisite quantity of HTH granules should be added at a3
steady rate to the waste liquor in the mixing tank, with
constant stirring. A recommended procedure s 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 containers 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 chiorine. If the test shows
chiorine 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 hou - still shows chlorine, and if it is de:
termined to be 0.5 to 1.0 ppm., the waste may be con-
sidered free of cyanides. (Higher levels of chlcrine can
be diminished by addition of sodium suifite or other
antichlor material, if desired.)

Should the first test indicate absence of avaiiabie
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 direcily tc 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
cyvanides are desired, they are to be found in a pamph-
let published by the American Electroplating Society,
Inc. It 1s entitled "The Analysis of Electropiating Solu-
tions for Major Constituents.”

During this operation, pH should be checked peri-
odically. If necessary, additiora! NaOH shouid be added
to maintain pH.

OPERATING PROCEDURES -CONTINUOQUS
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- Vak I 1 NS B St - A st
practicanle or Cort rugus treatrnert L seariy preter
4. e cyaroie Aastes 3re (S, A 0L Late ey

LS - ot S S LT ML CohRire

T

continuously to sewers at a uniform concentration and
rate. This is the basis for continuous treatment. The
tank 1s for ccllecting purposes only. The actua! reac-
tion ¢of cyamide and reagent takes place in the outfiow
line. Automatic controls for the feeding of sodium
hydroxide and HTH dry chlerine solutions are provided
aong the effiuent pipe hine. allowing sufficient time-
apse and atation for complete reaction along the
route of tlow. The saiution of HIH dry chlorine can be
obtaired from biypochicrinator devices or by dissolving
granules or tatlets o water (o omake stock solution.
Where neccssary, provisions for diiuting concentrated
wastes must be provided. Caretul laboratory controtb is
advised in cennection aith the continuous process, to
ensure that ali effiuent reaching the sewer s within
the allowable local limits for residual cyanide.

COMPLETE DECOMPOSITION

Whe~ complete destructior of cyanides to ritrogen
and caroon dioxide is required, the procedure is still
essentially as described in the foregoing. The main
differences, as previously mentioned, are that addi-
ticnal available chicrine, iower pH and greater reaction
time are required. Only enough caustic soda to achieve
a pH of B.5 ¢r siightly higher should be added to the
raw waste cyanide liquor in the mixing tank, carefully
avo:ding acid conditions.

The thegretical minimum guantity of HTH dry
chiorine required in 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-
diticnal 10 to 15% of HTH must be added as in the
case of the simpie oxidation to the cyanate stage. Stir-
ring of the batch should continue for from one to two
hours. Testing for residual chlorine tc ensure comple-
tion of the reaction before dump:ng the treated waste
should be carried out, the same as when cyanides are
teing converted to cyanates.

HTH AVAILABILITY

HTH dry chlorine is marketed as fast-dissoiving
granules and more slowly dissolving tablets. It 1s pack-
aged in various polyethylene containers, 3% Ib. capacity
steel paiis and 100 Ib. capacity fiter drums.

TECHNICAL ASSISTANCE

In a generalized descriptior ot this scrt, 1t s not
npossible to give detailed instructions suitable for every
cyamide waste-trectrrent instaliation Some may have
Srecia regaremerts oo design layout or other factors
The o forematgr cotgioedd beres can e syppien ented
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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, 0. 45237—-8075 Reading Rd., (513) 761-7112
Hinsdale, ill. 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 Orieans, La. 70130—-1055 St. Charles Ave., (504) 529-5557
New York, N.Y. 10022—745 Fifth Ave., (212) 572-2924
Providence, R. |. 02903--Hospital Trust Bldg., (401) GA 1-2070
Shaker Heights, 0. 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 assumes all risk of use, storage and handling of this product not in strict ac-
cordance with such directions, or in abnormal or unforeseeable circumstances. Manufacturer shall not be responsible for special or consequen

tial damages. Nothing centained herein shall be construed as permission or recommendation for the use of the product in the infringement of
existing patents.
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