MATERIAL

Arch Chemicals, Inc.
FOR ANY EMERGENCY, CALL 24 HOURS/ 7 DAYS: 1- 800- 654- 6911
FOR ALL TRANSPORTATI ON ACClI DENTS, CALL CHEMTIREC®: 1- 800- 424- 9300
MSDS QUESTI ONS & REQUESTS, CALL MSDS CONSULTATI ON LI NE: 1-800- 511- MSDS

PRODUCT NAME: PULSAR® POWER SHOCK

SECTI ON 1 PRODUCT AND COMPANY | DENTI FI CATI ON

REVI SI ON DATE: 10-15-2004 SUPERCEDES: 10-15-2004
MSDS NO. 00025-0032 - 30215

Manufacturer: Arch Chemicals, Inc. 501 Merritt 7 PO Box 5204 Norwalk, CT 06856-5204

SYNONYMS: None

CHEM CAL FAM LY: Hypochlorite

FORMULA: Not Applicable/M xture

DESCRI PTI ON: Sanitizer and Oxi di zer

OSHA HAZARD CLASSI FI CATI ON: Oxi di zer, highly toxic by inhalation,
corrosive, skin and eye hazard, lung toxin

SECTION 2 COVPONENT DATA

PRODUCT COMPGCSI TI ON
CAS or CHEM CAL NAME: Cal ci um hypochlorite
CAS NUMBER: 7778-54-3
PERCENTAGE RANCE: 65-90%
HAZARDOUS PER 29 CFR 1910. 1200: Yes
EXPOSURE STANDARD: 3 ng/cubic nmeter (ceiling) as Chlorine:
I nternal Exposure Standard

CAS or CHEM CAL NAME: Sodi um chl ori de
CAS NUMBER: 7647-14-5

PERCENTAGE RANGE: 0-3%

HAZARDOUS PER 29 CFR 1910.1200: No
EXPOSURE STANDARDS: None Est abl i shed

CAS or CHEM CAL NAME: Cal ci um chl orate
CAS NUMBER: 10137-74-3

PERCENTAGE RANGE: 0-5%

HAZARDOUS PER 29 CFR 1910.1200: Yes
EXPOSURE STANDARDS: None Est abl i shed

CAS or CHEM CAL NAME: Cal cium chl ori de
CAS NUMBER: 10043-52-4

PERCENTAGE RANGE: 0-5%

HAZARDOUS PER 29 CFR 1910.1200: Yes
EXPOSURE STANDARDS: None Est abl i shed

CAS or CHEM CAL NAME: Cal ci um hydroxi de
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CAS NUMBER: 1305-62-0

PERCENTAGE RANGE: 0-5%

HAZARDOUS PER 29 CFR 1910. 1200: Yes
EXPOSURE STANDARDS

OSHA( PEL) ACA H(TLV)
ppm ng/ cubi c- et er ppm ng/ cubi c- et er
TWA: None 5
CEI LI N None None
STEL: None None

CAS or CHEM CAL NAME: Cal ci um carbonate
CAS NUMBER: 471-34-1

PERCENTAGE RANGE: 0-4%

HAZARDOUS PER 29 CFR 1910.1200: Yes
EXPOSURE STANDARDS

OSHA( PEL) ACA H( TLV)
ppm ng/ cubi c- et er ppm ng/ cubi c- et er
TWA 15 (Total dust) 10
5 (Respirable fraction)
CEIl LI NG None None
STEL: None None

CAS or CHEM CAL NAME: Water

CAS NUMBER: 7732-18-5

PERCENTAGE RANGE: 8-16%

HAZARDOUS PER 29 CFR 1910.1200: No
EXPCSURE STANDARDS: None Est abl i shed

SECTION 3 PRECAUTI ONS FOR SAFE HANDLI NG AND STORAGE

DO NOT TAKE | NTERNALLY. AVO D | NHALATI ON OF DUST AND FUMES. AvVd D
CONTACT W TH EYES, SKIN OR CLOTHI NG UPON CONTACT W TH SKIN OR EYES
WASH OFF W TH WATER. REMOVE AND WASH CONTAM NATED CLOTHI NG BEFORE
REUSE

STORAGE CONDI TI ONS: Keep product tightly sealed in original containers.
Store product in a cool, dry, well-ventilated area. Store away from
conbusti ble or flammabl e products. Keep product packagi ng cl ean and
free of all contami nation, including, e.g., other pool treatnent
products, acids, organic materials, nitrogen-containing conpounds, dry
powder fire extingui shers (containing nmono-amoni um phosphate),
oxi di zers, all corrosive liquids, flamuable or conbustible naterials,
etc.

DO NOT STORE AT TEMPERATURES ABOVE: 52 Deg.C (125 Deg. F)

St orage above this tenperature may result in rapid deconposition
evol ution of chlorine gas and heat sufficient to ignite conbustible
products.

PRODUCT STABI LI TY AND COWVPATI BI LI TY

SHELF LIFE LIM TATIONS: Shelf |ife (that is, the period of tine before the

product goes bel ow stated | abel strength) is determ ned by storage
time and tenperatures. Do not store product at tenperatures above 52
Deg. C (125 Deg.F). \When stored under noderate tenperature
conditions, product will maintain stated | abel strength for
approxi nately one year. Prolonged storage at 35 Deg.C (95 Deg.F) or
above will significantly shorten the shelf life. Storage in a
climate-controll ed storage area or building is reconmended in those
areas where extrenes of high tenperature occur

| NCOVPATI BLE MATERI ALS FOR PACKAG NG Product packagi ng nust be cl ean
and free of contam nation by other materials, including, e.g., other
pool treatnent products, acids, organic materials, nitrogen-
cont ai ni ng conpounds, dry powder fire extinguishers (containing nono-
amoni um phosphate), oxidizers, all corrosive |liquids, flamuable or
conbustible materials, etc.
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| NCOVPATI BLE MATERI ALS FOR STORAGE OR TRANSPORT: Do not al | ow product
to come in contact with other materials, including, e.g., other pool
treat ment products, acids, organic nmaterials, nitrogen-containing
conpounds, dry powder fire extinguishers (containing nono-anmoni um
phosphate), oxidizers, all corrosive |liquids, flammble or
conbustible materials, etc.

SECTION 4 PHYSI CAL DATA

APPEARANCE: White, free flow ng powder

FREEZI NG PO NT: Not Applicable

BO LI NG PO NT: Not Applicable

DECOVPCSI TI ON TEMPERATURE: Onset - Approxi nately 170-180 Deg.C
(338-356 Deg. F)

SPECI FI C GRAVI TY: Not Applicable

BULK DENSI TY: 0.8 g/cc, |oose

pH @25 DEG C. 10.5-11.5 (1% sol ution)

VAPOR PRESSURE @25 DEG C. Not Applicable

SOLUBILITY I N WATER: Approxi mately 18% @25 Deg. C. Product al so contains

cal ci um hydroxi de and cal ci um carbonate which will |eave a residue.

VOLATI LES, PERCENT BY VOLUME: Not Applicable

EVAPORATI ON RATE: Not Applicable

VAPOR DENSI TY: Not Applicable

MOLECULAR WEI GHT: 143 (Active ingredient)

ODOR: Chl orine-Ilike

COEFFI Cl ENT OF O L/ WATER DI STRI BUTI ON:  Not Applicabl e

SECTION 5 PERSONAL PROTECTI VE EQUI PMENT REQUI REMENTS

PERSONAL PROTECTI ON FOR ROUTI NE USE OF PRODUCT:

RESPI RATORY PROTECTI ON: Wear NI OSH approved respirator if dusts are

created.

VENTI LATI ON: Use | ocal exhaust ventilation to mnimze dust and
chlorine levels where industrial use occurs. O herwi se,
ensure good general ventilation.

SKIN AND EYE PROTECTI VE EQUI PMENT: Wear gl oves and safety glasses to
avoid skin and eye contact. Were industrial use occurs,
chem cal goggles or full inperneable suit nmay be required.

EQUI PMENT SPECI FI CATI ONS:

RESPI RATOR TYPE: NI OSH approved full face-piece respirator with

chlorine cartridges and dust/m st prefilter

PROTECTI VE CLOTHI NG TYPE: Neoprene

(This includes: gloves, boots, apron,
protective suit)

SECTION 6 FIRE AND EXPLOSI ON HAZARD | NFORVATI ON

This product is chemcally reactive with many substances. Any contam na-
tion of the product with other substances by spill or otherw se may result
in a chemcal reaction and fire. This product is a strong oxidi zer which
is capable of intensifying a fire once started.

FLAMVABI LI TY DATA:

FLAMVABLE: No
COVBUSTI BLE: No
PYROPHCORI C: No
FLASH PO NT: Not Applicabl e

AUTO GNI TI ON TEMPERATURE: Not Applicable
FLAMMABLE LI M TS AT NORVAL ATMOSPHERI C TEMPERATURE AND PRESSURE ( PERCENT
VOLUME IN AIR): UEL - Not Applicable LEL - Not Applicable

NFPA RATI NGS:
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Heal t h: 3

Fl ammabi lity: 0

Reactivity: 1

Speci al Hazard Warni ng: OX (OXI Dl ZER)
HM S RATI NGS:

Heal t h: 3

Fl ammabi lity: 0

Reactivity: 1

EXTI NGUI SHI NG MEDI A:
Water only

FI RE FI GHTI NG TECHNI QUES AND COWMENTS:
Use water to cool containers exposed to fire. Also see Section 11

OTHER: Do not use dry extingui shers containi ng ammoni um conpounds
SECTION 7 REACTIVITY | NFORMATI ON

CONDI TI ONS UNDER WHI CH THI S PRODUCT MAY BE UNSTABLE

TEMPERATURES ABOVE: 170 Deg.C (338 Deg. F)

MECHANI CAL SHOCK OR | MPACT: No

ELECTRI CAL ( STATIC) DI SCHARGE: No

HAZARDOUS POLYMERI ZATI ON: W I I not occur

| NCOVPATI BLE MATERI ALS: This product is chemcally reactive with nany
subst ances, including, e.g., other pool treatnent products, acids,
organi cs, nitrogen-containing compounds, dry powder fire extinguishers
(cont ai ni ng nmono- anmoni um phosphate), oxidizers, corrosive, flammable
or conbustible materi al s.

HAZARDOUS DECOVPQSI TI ON PRODUCTS: Chl ori ne gas

OTHER CONDI TIONS TO AVO D: Storage at tenperatures >125 Deg. F (52 Deg. O
Prevent ingress of humdity and noisture into container or package.
Al ways close the |id.

SUMVARY OF REACTIVITY: (See also Section 6)

OXlI DI ZER: Yes
PYROPHCORI C: No
ORGANI C PEROXI DE:  No
WATER REACTI VE: No
OTHER: cal ci um hypochl orite products neet the specifications

of ASTM net hod E-487-74 as set forth in 49 C F. R Sec. 173.21
Title 49-Code of Federal Regs.(DOT Regs.)

SECTION 8 FIRST AID

EYES: Imrediately flush with |arge anbunts of water for at |east 15
m nutes, occasionally lifting the upper and | ower eyelids. Call a
physici an at once.

SKIN: Inmediately flush with water for at least 15 mnutes. Call a
physician. If clothing comes in contact with the product, it should
be renpved i medi ately and | aundered before reuse.

| NGESTI ON: I mmedi ately drink |arge quantities of water. DO NOT induce
vomting. Call a physician at once. DO NOT give anything by
nouth if the person is unconscious or if having convul sions.

| NHALATI ON: Renpve victimto fresh air. Support respiration if needed.
Call a physician.

SECTION 9 TOXI COLOGY AND HEALTH | NFORVATI ON
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ROUTES OF ABSORPTI ON
I nhal ation, skin and eye contact, ingestion

WARNI NG STATEMENT AND WARNI NG PROPERTI ES
MAY BE FATAL | F SWALLOWED. AVO D BREATHI NG DUST OR FUMES. HARMFUL
I F PRODUCT IS I NHALED I N HI GH CONCENTRATI ONS. CAUSES SKI N, EYE
DI GESTI VE TRACT AND RESPI RATORY TRACT BURNS

HUMAN RESPONSE DATA
ODOR THRESHOLD: Approximately 1.2 ng/cubic-neter, based on odor
t hreshol d of chlorine.
| RRI TATI ON THRESHOLD: Approxi mately 12-19 ng/cubic neter, based on the
irritation threshold of chlorine.
| MVEDI ATELY DANGEROUS TO LI FE OR HEALTH: Approxi mately 39
ng/ cubi c-nmeter, based on IDLH concentrati on of chlorine.

SI GNS, SYMPTOMVS, AND EFFECTS OF EXPOSURE

| NHALATI ON
ACUTE:

I nhal ation of dust or vapor fromthis product can be irritating to
the nose, nouth, throat and lungs. In confined areas, mechanica
agitation can result in high levels of dust, and reaction with

i nconmpatible naterials (as listed in Section VII) can result in high
concentrations of chlorine vapor, either of which may result in burns
to the respiratory tract, producing |lung edenmn, shortness of breath,
wheezi ng, choking, chest pains, inmpairnment of lung function and
possi bl e permanent | ung danage.
CHRONI C:

Chroni c (repeated) inhal ati on exposure nmay cause inmpairnment of |ung
function and pernmanent |ung damage.

EYE
Severe irritation and/or burns can occur foll owi ng eye exposure.
Contact nmmy cause inpairnment of vision and corneal damage
SKI' N
ACUTE:

Der mal exposure can cause severe irritation and/or burns characterized
by redness, swelling and scab formation. Prolonged skin exposure nay
cause pernmanent danmge

CHRONI C:
Ef fects from chronic skin exposure would be simlar to those from
si ngl e exposure except for effects secondary to tissue destruction

| NGESTI ON
ACUTE:
Irritation and/or burns can occur to the entire gastrointestina
tract, including the stonmach and intestines, characterized by nausea,
vom ting, diarrhea, abdom nal pain, bleeding and/or tissue
ul ceration. Due to the corrosive nature of this product, ingestion
may be fatal
CHRONI C:
There are no known or reported effects fromchronic exposure except
for effects sinmlar to those experienced from single exposure.

MEDI CAL CONDI TI ONS AGGRAVATED BY EXPOSURE
Ast hma, respiratory and cardi ovascul ar di sease

| NTERACTI ONS W TH OTHER CHEM CALS WHI CH ENHANCE TOXI CI TY
None known or reported
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ANl MAL TOXI COLOGY
ACUTE TOXI CI TY:
I nhal ation LC 50: Approxinmately 1100 ng/cubic-neter (1 hr., rat) -
based on acute inhalation toxicity for chlorine
Oral LD 50: 850 ng/kg. (rat)
Dermal LD 50: > 2 g/kg. (rabbit)
Causes burns to eyes and skin

CHRONI C TARGET ORGAN TOXI CI TY:
There are no known or reported effects fromrepeated exposure.

REPRODUCTI VE TOXI CI TY:
Cal ci um hypochl orite has been tested for teratogenicity in |aboratory
animals. Results of this study have shown that cal ci um hypochlorite is
not a teratogen.

CARCI NOGENI CI TY:
This product is not known or reported to be carcinogenic by any
reference source, including: IARC, OSHA, NTP or EPA.
One hundred mce were exposed dernally 3 tines a week for 18 nonths to
a solution of calciumhypochlorite. Histopathol ogi cal exani nation
failed to show an increased incidence of tunors.

| ARC (I nternational Agency for Research on Cancer) revi ewed studies
conducted with several hypochlorite salts. | ARC has classified
hypochl orite salts as havi ng i nadequate evidence for carcinogenicity
to humans and ani mals. | ARC therefore considers hypochlorite salts to
be not classifiable as to their carcinogenicity to humans.

MUTAGENI CI TY:
Cal ci um hypochl orite has been tested in the Domi nant |ethal assay in
male nmce, and it did not induce a dom nant |ethal response.

Cal ci um hypochl orite has been reported to produce nmutagenic activity

intw in vitro assays. It has, however, been shown to |lack the
capability to produce nutations in aninals based on results fromthe
m cronucl eus assay. In vitro assays frequently are inappropriate to

j udge the nutagenic potential of bactericidal chem cals due to a high
degree of cellular toxicity. The concentration which produces

nmutations in these in vitro assays is significantly greater than the
concentrations used for disinfection. Based on high cellular toxicity in
in vitro assays and the |ack of nutagenicity in animals, the risk of
genetic damage to hunans is judged not significant.

AQUATI C TOXI CI TY:
Bluegill, 96 hr. LC50: 0.088 ng/l (nominal, static)
Rai nbow trout, 96 hr. LC50: 0.16 ng/l (nom nal, static)
Daphni a magna, 48 hr. LC50: 0.11 ng/l (nom nal, static)
TOXICITY TO W LDLI FE:
Bobwhite quail, dietary LC50: > 5,000 ppm
Mal | ard ducklings, dietary LC50: > 5,000 ppm
Bobwhite quail, oral LD50: 3474 ny/ kg.
SECTI ON 10 TRANSPORTATI ON | NFORMATI ON
TH S MATERI AL | S REGULATED AS A DOT HAZARDOUS MATERI AL
DOT DESCRI PTI ON FROM THE HAZARDOUS MATERI ALS TABLE 49 CFR 172.101

LAND (U. S. DOT): CALCI UM HYPOCHLORI TE M XTURES DRY, 5.1, UN 1748, PG |
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WATER (I MO): SAME AS ABOVE
AR (I ATA/ 1 CAO : SAME AS ABOVE
HAZARD LABEL/ PLACARD: OXI DI ZER
REPORTABLE QUANTITY: 10 Ibs. (Per 49 CFR 172.101, Appendix)
EVMERGENCY GUI DE NO. 140
SECTION 11 SPILL AND LEAKAGE PROCEDURES
FOR ALL TRANSPORTATI ON ACCI DENTS, CALL CHEMIREC AT 800-424-9300.
REPORTABLE QUANTI TY: 10 I bs. (as Calcium hypochlorite) Per 40 CFR 302.4

SPILL M TI GATI ON PROCEDURES

Hazar dous concentrations in air may be found in local spill area and
i medi ately downwi nd. Renove all sources of ignition. Stop source of
spill as soon as possible and notify appropriate personnel

Al R RELEASE: Vapors may be suppressed by the use of a water fog. Al
water utilized to assist in funme suppression
decontani nation or fire suppression may be contam nated
and nust be contained before disposal and/or treatnment.

WATER RELEASE: This material is heavier than water. This material is
soluble in water. Mnitor all exit water for avail able
chlorine and pH. Advise local authorities of any
contam nated water rel ease

LAND SPILL: Contact at 1-800-6546-911 innmedi ately.
DANGER: All spills of this product should be treated as
contam nat ed. Contam nated product may initiate a chem cal
reaction whi ch may spontaneously ignite any conbustible
material present, resulting in a fire of great intensity. In
case of a spill, separate all spilled product from
packagi ng, debris and other material. Using a clean broom or
shovel, place all spilled product into plastic bags, and
pl ace those bags into a clean, dry disposal container
properly marked and | abel |l ed. Disposal containers made of
plastic or nmetal are recomended. Do not seal disposa
containers tightly. Imediately renove all product in
di sposal containers to an isolated area outdoors. Place al
danmaged packaging material in a disposal container of water
to assure decontam nation (i.e. renmoval of all product)
before disposal. Place all undanaged packaging in a clean
dry container properly nmarked and | abelled. Call for
di sposal procedures.

SPI LL RESI DUES:
Di spose of per guidelines under Section 12, WASTE DI SPOSAL
This material nay be neutralized for disposal; you are requested to
contact at 800-6546-911 before begi nning any such operation

PERSONAL PROTECTI ON FOR EMERGENCY SPI LL AND FlI RE- FI GHTI NG SI TUATI ONS
Response to this material requires the use of a full encapsul ated
suit and a NI OSH approved positive pressure supplied air respirator

SECTI ON 12 WASTE DI SPOSAL

If this product beconmes a waste, it neets the criteria of a hazardous
wast e as defined under 40 CFR 261 and woul d have the foll owi ng EPA
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hazar dous waste nunber: DOO1.

If this product becones a waste, it will be a hazardous waste which is
subj ect to the Land Disposal Restrictions under 40 CFR 268 and nust be
managed accordi ngly.

As a hazardous solid waste, it nust be disposed of in accordance with
local, state and federal regulations in a pernmitted hazardous waste
treatnment, storage and di sposal facility by treatnent.

CARE MUST BE TAKEN TO PREVENT ENVI RONMENTAL CONTAM NATI ON FROM THE USE
OF TH S MATERI AL. THE USER OF THI S MATERI AL HAS THE RESPONSI BI LI TY TO
DI SPOSE OF UNUSED MATERI AL, RESI DUES AND CONTAI NERS | N COVPLI ANCE W TH
ALL RELEVANT LOCAL, STATE AND FEDERAL LAWS AND REGULATI ONS REGARDI NG

TREATMENT, STORAGE AND DI SPOSAL FOR HAZARDOUS AND NONHAZARDOUS WASTES.

SECTI ON 13 ADDI TI ONAL REGULATORY STATUS | NFORVATI ON

TOXI C SUBSTANCES CONTROL ACT:
This substance is listed on the Toxic Substances Control Act inventory.

NSF LIMTS: NSF Maxi mum Drinki ng Water Use Concentration - 13 ng/l
as cal ci um hypochl orite product

SUPERFUND AMENDMVENT AND REAUTHORI ZATI ON ACT TI TLE 3:
HAZARD CATEGORI ES, PER 40 CFR 370. 2:
HEALTH:
| mredi ate (Acute)
PHYSI CAL:
Fire
Reactivity

EMERGENCY PLANNI NG AND COMMUNI TY RI GHT TO KNOW PER 40 CFR 355, APP. A
EXTREME HAZARDOUS SUBSTANCE - THRESHOLD PLANNI NG QUANTI TY:
None Est abl i shed
SUPPLI ER NOTI FI CATI ON REQUI REMENTS, PER 40 CFR 372.45:
None Est abl i shed

SECTI ON 14 ADDI TI ONAL | NFORNMATI ON

REGULATED UNDER FI FRA, USDA & FDA

MSDS REVI SI ON STATUS: Changes have been namde to Section 13
SECTION 15 MAJOR REFERENCES

1. Report on the Acute Inhalation in Rats, Acute Oral LD50 in Rats,
Eye Irritation in Rabbits, Dermal Irritation in Rabbits, and Acute
Dermal Toxicity in Rabbits of HTH Bionetric Testing Laboratories,
Inc., Wippany, NJ. Experinent Reference #A-1490 ( RC-30406),
February 9, 1975.

2. Report on the Teratogenic Study with Cal cium Hypochlorite in
Al bino Rats. Industrial Bio-Test Laboratories, Inc., Northbrook,
IL. | BT #B758b, April 18, 1972.

3. Report on the Mutagenic Study w th Monosodi um Cyanurate and
Cal ci um Hypochlorite (HTH) in Albino Mce. Industrial Bio-Test
Laboratories, Inc., Northbrook, IL. IBT #E756. April 18, 1972.

4. Chem cal Hazard Sunmary No. 20: Cal cium Hypochlorite. Canadi an
Centre for COccupational Health and Safety, Hamilton, Ontario,
Canada L8N 1H6. December 1986.

5. Report on 18-Mnth Dernmal Carcinogenicity Study wth Mnosodi um
Cyanuric Acid and HTH in Swiss Wite Mce. Industrial Bio-Test
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Laboratories, Inc., Northbrook, IL, |IBT #651-00751, April 9, 1974.

6. Report to PPG Industries, Inc. on the Acute Toxicity Studies with
PI TTCHLOR (Granul ar Cal ci um Hypochlorite). Industrial Bio-Test
Laboratories, Inc., Northbrook, IL, I|IBT #601-06659, May 7, 1975.

7. Report on the Acute Toxicity of HTH to Bluegill, Rainbow Trout and
the Water Flea. E G & G, Biononics Aquatic Toxicol ogy Laboratory,
Wareham MA, July 1977.

8. Report on the 8-Day Dietary LD50 Study with HTH in Mallard
Duckl i ngs. Industrial Bio-Test Laboratories, Inc., Northbrook,

IL, IBT #651-06184, May 15, 1975.

9. Report on the 8-Day Dietary LC50 with HTH in Bobwhite Quail.
I ndustrial Bio-Test Laboratories, Inc., Northbrook, IL, |IBT
#651- 06183.

10. Final Report on the Acute Oral LD50 of Cal cium Hypochlorite in
Bobwhite Quail. WIldlife International, LTD., Easton, MD, Project
#133-107, July 15, 1977.

11. 1 ARC Monographs on the Eval uati on of Carcinogenic Risks to Humans.
Vol . 52: Chlorinated Drinking Water; Chlorination By-Products;
Sonme Ot her Hal ogenat ed Conpounds; Cobalt and Cobalt Conpounds.
Worl d Heal th Organi zation, International Agency for Research on
Cancer (I ARC), Lyon, France, 1991.

12. Sittig, Marshall, Handbook of Toxic and Hazardous Chemnicals and
Car ci nogens, 2nd Ed., Noyes Publications, Park R dge, NJ, 1985.

13. Chem cal Hazard Response Information System (CHRIS), Vol. 11, US.
Coast Guard, Washington, D.C., 1984.

14. Chlorine and Your Health. The Chlorine Institute, Inc.,

Washi ngton, D.C., August 1988.

15. ACA H Docunentation of the Threshold Linit Values and Bi ol ogi cal
Exposure Indices, Sixth Edition, 1991. Anerican Conference of
Governnental |ndustrial Hygienists, Inc., Cncinnati, OH

16. Amoore, John E. and Earl Hautala, Odor as an Aid to Chemi cal
Saf ety: Qdor Threshol ds Conpared with Threshold Linmt Values and
Vol atiles for 214 Industrial Chemicals in Air and Water Dilution.
Journal of Applied Toxicology, Vol. 3, No. 6, pp. 272-290, 1983.

17. Forsberg, K, and S.Z. Mnsdorf, Quick Selection Guide to Chenical
Protective C othing, Second Edition, Van Nostrand Reinhold, NY.,
1993.

18. Ishidate, M et al. (1984). Prinmary nutagenicity screening of food
additives currently used in Japan. Fd. Chem Toxicol. 22:623-636.

19. Hayashi, M et al. (1988). Mcronucleus tests in mce on 39 food
addi tives and ei ght niscellaneous chem cals. Fd.Chem Toxi col .

26: 487-500.

Addi tional references are avail abl e upon request

THISMATERIAL SAFETY DATA SHEET (MSDS) HAS BEEN PREPARED IN COMPLIANCE WITH THE FEDERAL OSHA
HAZARD COMMUNICATION STANDARD, 29 CFR 1910.1200. THE INFORMATION INTHISMSDS SHOULD BE PROVIDEDTO
ALL WHO WILL USE, HANDLE, STORE, TRANSPORT, OR OTHERWISE BE EXPOSED TO THIS PRODUCT. THISINFORMATION
HAS BEEN PREPARED FOR THE GUIDANCE OF PLANT ENGINEERING, OPERATIONS AND MANAGEMENT AND FOR
PERSONS WORKING WITH OR HANDLING THIS PRODUCT. ARCH CHEMICALS BELIEVES THIS INFORMATION TO BE
RELIABLE AND UP TO DATE AS OF THE DATE OF PUBLICATION BUT, MAKESNO WARRANTY THAT IT IS. ADDITIONALLY,
IF THISMSDS ISMORE THAN THREE YEARS OLD, YOU SHOULD CONTACT ARCH CHEMICALS MSDS CONTROL AT THE
PHONE NUMBER ON THE FRONT PAGE TO MAKE CERTAIN THAT THIS DOCUMENT IS CURRENT.

Arch Chemicals, Inc.
MSDS Control
501 Merritt 7
PO Box 5204
Norwalk, CT 06856-5204
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