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Ammonia Boiler




ASIAN POLYTRADE CO.,LTD.

2/#3 BANGNA COMPLEX OFFICE TOWER B, 16" FLODR. SO BANGNA-TRAD 15,
BANGNA, BANGKOK, 10260, THAILAND, TEL (662) 744-1281-6 FAX (662)744-1287.8

E-Mail: sales@asianpolyuade.com. manager@asi rrade.com

ASIAN POLYTRADE CO.,LTD.

2/83 BANGMA COMPLEX OFFICE TOWER B, 16™ FLOOR, 501 BANGNA.TRAD 15,
BANGNA, BANGKOK 10260, THAILAND, TEL (662) 744-1281-6 FAX (662)744-1287-8

wmnmsnulasadiumising

(Material Safety Data Sheet)

L —
Tudi 19 ey Sy v, 2553

F, TuoziBuAfm fusdadiue ( Product Dat)

11 Fnvanuf 3 o lanlods ¢ Amnouia Waied)
Fovnuad ( Chemical Name ) i AMMONIUM HYDROXIDE
gl ( Formula ) - NH,OH

12 s ldss Tend (Use)

Wilhurnmmuriostes, Wdnihudle, Hidhimssdadnr, Wismmesianuesss, Wludeud,

WiAnmanddormeRlaem i WlindueneinadesufimaiyduTewewnfite
13 i/ 1w ( Manufactarer / Tmporter )

viiin IneBudmmdon i difim @omeu ) 105, 106- 1081 - 4 Tnsgarmnsseca Tl wls

UM AW - AT M6 U Uaeies e wiadszes Sande nsiFann minlliudd 24180

| 2. madunnmaniiiuaTin (Chemical Classification) |

21 UM, Number 2672 22 CASNo. 1336-21-6 23 sz -
| 3. mmlszneyfidluSunsg (Hazardons Ingredients) ‘J
3.1 Smmmeil (Substances) CASNO. nlofidud AnnnIguRTLlaenin
(Percent) LV LDS50
AMMONIUM HYDROXIDE (NH3} T664-41-7 1% 25 ppm 200 ppm/ 4H
WATER (1,00 T732-18-5 Ti% - -

4. dieyamaniommiezni (Physical and Chemical Data)

41 Gruped uos nBu(Appeanince Color and Odor) = Tififunsfindugu

42 YmAEA (Bolling Toint ) : 36 ¢

43 oumgliingA (Critical Temperature) i hitteye

44 AnuAule (Vapour pressurc) : (kPal 150)

43 rmﬁ:h'rl.lj.ﬂu\i‘l(%hlﬂlily in Water) : 0.1 g miat25¢c

44 ATLFUTINGR (Critical Pressure) : liiteyn

47 ArnfluniAeig (pH-value) : 16

43 qw:mﬁ'iﬁu (Other propertiss) E amudadinz (6= 1) 09

E-Mall: sles@asinpoiyitide.com manager@ask lytrade com
S ﬁnqnﬁlué’nﬁﬁuw:nnwlﬂﬂ (Fire and Explosion Hazard Data)
5.0 yariut (Frask peing) - liidieye
5.2 Smirfanrain il (Fammabie imis) - FIRIGR (LEL) 16%  figaia (UEL) 25%
5.3 gumpiinusodiatWiAne (Avoigniion Temperature) B3l e

5.4 nynfmlffirmiand (Chemical Reactivity)
FnifferiTenssila ArequesTevzsou @u Faned | noaurs dhufu maedlumnmidi

- . - - . -
teizmon Tafmdssaufuemes Wasradouds i sdin1g

6. ToyufmfuiunnEReTYAN (Health Hazard Data)

6.1 wiadgi1an o (Ways of Exposure)
- yewuseAnndouiom , w3967, ol mauams
~FumefnmAy (Asue medioy seiedsalnasayn, medeym , mues Aol hdlEm
- Bupmendi (Crane) T lsednary Wrmnles
6.2 fndgumenum ( First Aid )
(1) wieludnly - BWindeuediboesnduToaifienmdond Sdihowgennloldnmoten fnnole
Andaleondiautan dids Tlwuond
) fundenfurdily : sdnssfuldianaouiio Wi it edhndhefuaei
sl
(3) Fudegafoms WindufmlnufdminFnanneddes 15 wi wieoendodussnaiii
shiBoumaieiinen d1d:Twund Snimmesewmdstunzssaiaeindn
() Fuimgne . Wiafuniuidininfnunaediades 15 wf thesivummg
6.3 Sz TumTine (Advice 1o dostor) FnnFuan e Idiunms Sinids wmdTands

menﬂﬁﬂmrwﬂmnﬁn {Safety Measures)
7.1 fnnigiuemnlnesfis (Exposwe Sandsrd : TLV) <25ppm
7.2 rraflnafudnyean (Peronal Prowection)
whumilafie . seanfrdisfie, gadeeis, yedeafummad, wmamnileafunnels

7.3 TYIATYRUMAR U ININT T (Engineering Conrol)

E vo . g - - - s & 3o oaF
whmAssms 1¥msRdueglidieon .  nauma, vinsunsnny | fan'lud | Tzl 1757 IHnnag 11

viaszwnod v 1A evdemdue ime

lrﬁ. i’nﬂﬁﬂﬁ'ﬁmﬁq (Special Instructions)

£.1 nrvudn unzn s SR uHandling and Storing)
- lunnisyss i deinge wazdinafeafus i mneman s
- ezt
- silmdnadinursneenmisme
- P W iasfuisengidind 25 ¢ unsnBninanioium rensa
- sl imnmmeiandieg sy Teszmn snanen ewdudunreld (s

lezme, veamn1 )
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Aqua Ammonia 25%

CF . 2 ¥ Safety Data Sheet
- h Classified according to the UN-GHS as adopted in the US Hazard Communication Standard (HCS 2012), the Canada
Hazardous Products Regulations (WHMIS 2015) and Mexico NOM-018-STPS-2000
Revision Date: 10 June 2016 Date of issue: 10 June 2016 Supersedes Date: 19 February 2016 Version: 3.0

SECTION 1: IDENTIFICATION

1.1.  Product Identifier

Product Name: Aqua Ammonia 25%

CAS No: 1336-21-6

Synonyms: Ammonia water, Aqueous ammonia, Household ammonia, Ammonium hydrate, Ammonium hydroxide

STCC: 4935280

1.2.  Intended Use of the Product

Uses of the substance/mixture: Fertilizer

Uses advised against: Consumer use

1.3. Name, Address, and Telephone of the Responsible Party

Company

CF Industries Sales, LLC

4 Parkway North, Suite 400

Deerfield, lllinois 60015-2590

847-405-2400

www.cfindustries.com

1.4. Emergency Telephone Number

Emergency Number : 800-424-9300

For Chemical Emergency, Spill, Leak, Fire, Exposure, or Accident, call CHEMTREC — Day or Night

SECTION 2: HAZARDS IDENTIFICATION

2.1.  Classification of the Substance or Mixture

Classification (GHS-US)

Acute Tox. 4 (Oral) H302
Acute Tox. 4 (Inhalation:gas) H332
Skin Corr. 1A H314
Eye Dam. 1 H318
STOTSE 3 H335
Aquatic Acute 1 H400
Aquatic Chronic 3 H412

Full text of H-phrases: see section 16
2.2.  Label Elements

GHS-US Labeling

Hazard Pictograms (GHS-US)

GHsos aHso7 aHsos
Signal Word (GHS-US) : Danger
Hazard Statements (GHS-US) : H302+H332 - Harmful if swallowed or if inhaled.
H314 - Causes severe skin burns and eye damage.
H318 - Causes serious eye damage.
H335 - May cause respiratory irritation.
H400 - Very toxic to aquatic life.
H412 - Harmful to aquatic life with long lasting effects.
Precautionary Statements (GHS-US) : P260 - Do not breathe mist, spray, vapors, gas.
P261 - Avoid breathing vapors, mist, or spray.
P264 - Wash hands, forearms, and exposed areas thoroughly after handling.
P270 - Do not eat, drink or smoke when using this product.
P271 - Use only outdoors or in a well-ventilated area.
P273 - Avoid release to the environment.
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P280 - Wear eye protection, protective clothing, protective gloves, face protection.
P301+P330+P331+P310 - IF SWALLOWED: Rinse mouth. Do NOT induce vomiting.
Immediately call a poison center or doctor.
P303+P361+P353+P310 - IF ON SKIN (OR HAIR): Take off immediately all contaminated
clothing. Rinse skin with water/shower. Immediately call a poison center or doctor.
P304+P340+P310 - IF INHALED: Remove person to fresh air and keep at rest in a position
comfortable for breathing. Immediately call a poison center or doctor.
P305+P351+P338+P310 - IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing. Immediately call a
poison center or doctor.
P363 - Wash contaminated clothing before reuse.
P391 - Collect spillage.
P403+P233 - Store in a well-ventilated place. Keep container tightly closed.
P405 - Store locked up.
P501 - Dispose of contents/container in accordance with local, regional, provincial,
territorial, national, and international regulations.

2.3.  Other Hazards

Ammonium hydroxide is very volatile and may release ammonia as a gas. Ammonia vapor, in concentrations of 16-25% volume by

weight in air, is flammable, toxic by inhalation and corrosive. Take all appropriate precautions.

2.4.  Unknown Acute Toxicity (GHS-US)

No data available.

3.1.  Substances

Not applicable

3.2, Mixture

Name Product Identifier % (w/w) Classification (GHS-US)
Ammonium hydroxide (CAS No) 1336-21-6 100 Acute Tox. 4 (Oral), H302
Skin Corr. 1B, H314
Eye Dam. 1, H318
Aquatic Acute 1, H400
Contains Product Identifier % (w/w) Classification (GHS-US)
Water (CAS No) 7732-18-5 73-77 Not classified
Ammonia (CAS No) 7664-41-7 23-27 Flam. Gas 2, H221

Compressed gas, H280

Acute Tox. 3 (Inhalation:gas), H331
Skin Corr. 1B, H314

Eye Dam. 1, H318

Agquatic Acute 1, H400

Aquatic Chronic 2, H411

Full text of H-phrases: see section 16

SECTION 4: FIRST AID MEASURES

4.1.  Description of First Aid Measures

General: Never give anything by mouth to an unconscious person. Seek medical attention immediately. Show label if possible.
Inhalation: When symptoms occur: go into open air and ventilate suspected area. Immediately call a POISON CENTER or
doctor/physician.

Skin Contact: Immediately flush skin with plenty of water for at least 60 minutes. Remove/Take off immediately all contaminated
clothing. Immediately call a POISON CENTER or doctor/physician. Wash contaminated clothing before reuse.

Eye Contact: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. Continue rinsing for
at least 60 minutes. Immediately call a POISON CENTER or doctor/physician.

Ingestion: Rinse mouth. Do NOT induce vomiting. Immediately call a POISON CENTER or doctor/physician.
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4.2, Most Important Symptoms and Effects Both Acute and Delayed
General: Harmful if swallowed. Corrosive to eyes, respiratory system and skin. Harmful if inhaled.
Inhalation: Symptoms may include: Sneezing, coughing, burning sensation of throat with constricting sensation of the larynx and
difficulty in breathing. Damage to lungs. Harmful if inhaled.
Skin Contact: Corrosive. Causes burns. Symptoms may include: Redness. Pain. Serious skin burns. Blisters.
Eye Contact: Causes serious eye damage. Symptoms may include: Redness. Pain. Blurred vision. Severe burns. Causes permanent
damage to the cornea, iris, or conjunctiva.
Ingestion: Harmful if swallowed. May cause burns or irritation of the linings of the mouth, throat, and gastrointestinal tract.
Chronic Symptoms: None known.
4.3.  Indication of Any Immediate Medical Attention and Special Treatment Needed
If exposed or concerned, get medical advice and attention.

5.1.  Extinguishing Media

Suitable Extinguishing Media: Water spray, fog.

Unsuitable Extinguishing Media: Do not use a heavy water stream. Use of heavy stream of water may spread fire.

5.2. Special Hazards Arising From the Substance or Mixture

Fire Hazard: Ammonia vapor concentrations in the range of 16-25% by volume in air can be ignited if heated to the auto-ignition
temperature. Oil or other combustible materials increases the fire hazard. Emits toxic fumes under fire conditions.

Explosion Hazard: Forms explosive compounds with calcium hypochlorite, bleaches, gold, mercury, silver, chlorine and other
halogens. Contact with strong oxidizers can result in fires and explosions.

Reactivity: Corrosive to copper, brass, silver, zinc and galvanized steel.

5.3.  Advice for Firefighters

Precautionary Measures Fire: Exercise caution when fighting any chemical fire.

Firefighting Instructions: Stop leak if safe to do so. Use water spray or fog for cooling exposed containers. In case of major fire and
large quantities: Evacuate area. Fight fire remotely due to the risk of explosion.

Protection During Firefighting: Firefighters must use full bunker gear including NIOSH-approved positive-pressure self-contained
breathing apparatus to protect against potential hazardous combustion and decomposition products.

Hazardous Combustion Products: Nitrogen oxides. Ammonia.

Reference to Other Sections

Refer to section 9 for flammability properties.

SECTION 6: ACCIDENTAL RELEASE MEASURES

6.1. Personal Precautions, Protective Equipment and Emergency Procedures

General Measures: Keep away from open flames, hot surfaces and sources of ignition. No smoking. Avoid all contact with skin, eyes,
or clothing. Do NOT breathe vapor, mist, spray.

6.1.1. For Non-Emergency Personnel

Protective Equipment: Use appropriate personal protection equipment (PPE).

Emergency Procedures: Evacuate unnecessary personnel. Eliminate ignition sources.

6.1.2. For Emergency Personnel

Protective Equipment: Equip cleanup crew with proper protection.

Emergency Procedures: Stop leak if safe to do so. Ventilate area.

6.2.  Environmental Precautions

Prevent entry to sewers and public waters. Notify authorities if product enters sewers or public waters.

6.3.  Methods and Material for Containment and Cleaning Up

For Containment: Stop the flow of material, if this is without risk. Ventilate area. Contain any spills with dikes or absorbents.
Methods for Cleaning Up: Clear up spills immediately and dispose of waste safely. Never neutralize spill with acid. Absorb and/or
contain spill with inert material, then place in suitable container. Use only non-sparking tools. After cleaning, flush traces away with
water.

6.4.  Reference to Other Sections

See heading 8, Exposure Controls and Personal Protection. See Section 13, Disposal Considerations.
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SECTION 7: HANDLING AND STORAGE

7.1.  Precautions for Safe Handling
Additional Hazards When Processed: Do NOT enter (storage areas, confined spaces) unless adequately ventilated. Emits
ammonia vapors. Flammable gas. Ammonium hydroxide reacts with many heavy metals and their salts forming
explosive compounds. It may attack metals forming flammable/explosive gas. The solution in water is a strong base, it
reacts violently with acids.
Hygiene Measures: Handle in accordance with good industrial hygiene and safety procedures. Wash hands and other exposed areas
with mild soap and water before eating, drinking, or smoking and again when leaving work.
7.2. Conditions for Safe Storage, Including Any Incompatibilities
Technical Measures: Any proposed use of this product in elevated-temperature processes should be thoroughly evaluated to assure
that safe operating conditions are established and maintained. Ensure adequate ventilation. Comply with applicable regulations.
Storage Conditions: Store in a dry, cool and well-ventilated place. Detached outside storage is preferable. Keep in fireproof place.
Store away from oxidizers, combustible materials, and all ignition sources. Store in corrosive resistant container with a resistant
inner liner. Storage containers should have safety relief valves. Store locked up.
Incompatible Materials: Forms explosive compounds with calcium hypochlorite, bleaches, gold, mercury, silver, chlorine and other
halogens. Contact with strong oxidizers can result in fires and explosions. Corrosive to copper, brass, silver, zinc and galvanized steel.
Storage Area: Post readily visible warning signs in the storage area listing emergency measures. Water hoses should be readily
available to disperse vapors in case of a spill.
7.3. Specific End Use(s)
Fertilizer

SECTION 8: EXPOSURE CONTR
8.1.  Control Parameters
For substances listed in section 3 that are not listed here, there are no established Exposure limits from the manufacturer, supplier,
importer, or the appropriate advisory agency including: ACGIH (TLV), NIOSH (REL), OSHA (PEL), Canadian provincial governments, or
the Mexican government.

/PERSONAL PROTECTION

Ammonia (7664-41-7)

Mexico OEL TWA (mg/m?) 18 mg/m?
Mexico OEL TWA (ppm) 25 ppm
Mexico OEL STEL (mg/m?) 27 mg/m?*
Mexico OEL STEL (ppm) 35 ppm
USA ACGIH ACGIH TWA (ppm) 25 ppm
USA ACGIH ACGIH STEL (ppm) 35 ppm
USA OSHA OSHA PEL (TWA) (mg/m?) 35 mg/m?
USA OSHA OSHA PEL (TWA) (ppm) 50 ppm
USA NIOSH NIOSH REL (TWA) (mg/m?) 18 mg/m?
USA NIOSH NIOSH REL (TWA) (ppm) 25 ppm
USA NIOSH NIOSH REL (STEL) (mg/m?3) 27 mg/m?®
USA NIOSH NIOSH REL (STEL) (ppm) 35 ppm
USA IDLH US IDLH (ppm) 300 ppm
Alberta OEL STEL (mg/m?) 24 mg/m?
Alberta OEL STEL (ppm) 35 ppm
Alberta OEL TWA (mg/m?3) 17 mg/m?
Alberta OEL TWA (ppm) 25 ppm
British Columbia OEL STEL (ppm) 35 ppm
British Columbi OEL TWA (ppm) 25 ppm
Manitoba OEL STEL (ppm) 35 ppm
Manitoba OEL TWA (ppm) 25 ppm
New Brunswick OEL STEL (mg/m?) 24 mg/m?
New Brunswick OEL STEL (ppm) 35 ppm
New Brunswick OEL TWA (mg/m?) 17 mg/m?
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New Brunswick OEL TWA (ppm) 25 ppm
Newfoundland & Labrador OEL STEL (ppm) 35 ppm
Newfoundland & Labrador OEL TWA (ppm) 25 ppm
Nova Scotia OEL STEL (ppm) 35 ppm
Nova Scotia OEL TWA (ppm) 25 ppm
Nunavut OEL STEL (mg/m?3) 24 mg/m*
Nunavut OEL STEL (ppm) 35 ppm
Nunavut OEL TWA (mg/m?) 17 mg/m?
Nunavut OEL TWA (ppm) 25 ppm
Northwest Territories OEL STEL (mg/m?) 24 mg/m?®
Northwest Territories OEL STEL (ppm) 35 ppm
Northwest Territories OEL TWA (mg/m?3) 17 mg/m?
Northwest Territories OEL TWA (ppm) 25 ppm
Ontario OEL STEL (ppm) 35 ppm
Ontario OEL TWA (ppm) 25 ppm
Prince Edward Island OEL STEL (ppm) 35 ppm
Prince Edward Island OEL TWA (ppm) 25 ppm
Québec VECD (mg/m®) 24 mg/m?®
Québec VECD (ppm) 35 ppm
Québec VEMP (mg/m?) 17 mg/m?
Québec VEMP (ppm) 25 ppm
Saskatchewan OEL STEL (ppm) 35 ppm
Saskatchewan OEL TWA (ppm) 25 ppm
Yukon OEL STEL (mg/m?®) 30 mg/m?®
Yukon OEL STEL (ppm) 40 ppm
Yukon OEL TWA (mg/m?) 18 mg/m?
Yukon OEL TWA (ppm) 25 ppm

8.2.  Exposure Controls

Appropriate Engineering Controls: Emergency eye wash fountains and safety showers should be available in the immediate vicinity
of any potential exposure. Gas detectors should be used when toxic gases may be released. Use explosion-proof equipment.
Personal Protective Equipment: Gloves. Protective goggles. Insufficient ventilation: wear respiratory protection. Protective clothing.
Face shield.

0000®

Materials for Protective Clothing: Chemically resistant materials and fabrics.
Hand Protection: Wear chemically resistant protective gloves.
Eye Protection: Chemical safety goggles and face shield.
Skin and Body Protection: Wear suitable protective clothing.
Respiratory Protection: If exposure limits are exceeded or irritation is experienced, approved respiratory protection should be worn.
Other Information: When using, do not eat, drink, or smoke.
SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES
9.1. Information on Basic Physical and Chemical Properties

Physical State : Liquid

Appearance :  Colorless

Odor : Pungent

Odor Threshold : 1-50ppm

pH : 10.6 - 11.6 (0.02-1.7% aqueous ammonia solution)
Evaporation Rate : Not available
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Melting Point 1 -77°C(-106 °F) (< 44% NH;)
Freezing Point 1 -38°C(-36°F)

Boiling Point : 37.4°C(99.3°F) (25% NH,)

Flash Point : Not available

Auto-ignition Temperature 651 °C (1,204°F) (ammonia vapor)
Decomposition Temperature : Not available

Flammability (solid, gas) : Not available

Lower Flammable Limit 16 % (ammonia vapor)
Upper Flammable Limit : 25 % (ammonia vapor)
Vapor Pressure : 49642.2 Pa at 68°F (20°C)

Relative Vapor Density at 20 °C 0.6 (for ammonia vapor over aqua ammonia at 0°C and 760 mm Hg)
Relative Density : Not available

Specific Gravity : 0.90at 60 °F (19% NH3)

Solubility : Soluble in water.

Partition Coefficient: N-Octanol/Water : -l14at25°C

Viscosity : Not available

Explosion Data - Sensitivity to Mechanical Impact : Not expected to present an explosion hazard due to mechanical impact.

Explosion Data — Sensitivity to Static Discharge Not expected to present an explosion hazard due to static discharge.

SECTION 10: STABILITY AND REACTIVITY

10.1. Reactivity
Forms explosive compounds with calcium hypochlorite, bleaches, gold, mercury, silver, chlorine and other halogens. Contact with
strong oxidizers can result in fires and explosions. Corrosive to copper, brass, silver, zinc and galvanized steel.
10.2. Chemical Stability
Stable under recommended handling and storage conditions (see section 7).
10.3. Possibility of Hazardous Reactions
Hazardous polymerization will not occur.
10.4. Conditions to Avoid
Direct sunlight. Extremely high or low temperatures. Heat. Sources of ignition.
10.5. Incompatible Materials
Strong acids. Strong bases. Strong oxidizers. Hypochlorites.
10.6. Hazardous Decomposition Products
Thermal decomposition generates: Carbon oxides (CO, CO2). Nitrogen oxides. Emits ammonia vapors.
11.1. Information on Toxicological Effects - Product
Acute Toxicity: Oral: Harmful if swallowed. Inhalation:gas: Harmful if inhaled.
LD50 and LC50 Data:
Ammonium hydroxide 1336-21-6
ATE US (oral) | 350.00 mg/kg body weight
ATE US (gases) | 10,256.41 ppmV/4h
Skin Corrosion/Irritation: Causes severe skin burns and eye damage.
pH: 10.6 - 11.6 (0.02-1.7% aqueous ammonia solution)
Serious Eye Damage/Irritation: Causes serious eye damage.
pH: 10.6 - 11.6 (0.02-1.7% aqueous ammonia solution)
Respiratory or Skin Sensitization: Not classified
Germ Cell Mutagenicity: Not classified
Teratogenicity: Not available
Carcinogenicity: Not classified
Specific Target Organ Toxicity (Repeated Exposure): Not classified
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Reproductive Toxicity: Not classified
Specific Target Organ Toxicity (Single Exposure): May cause respiratory irritation.
Aspiration Hazard: Not classified
Symptoms/Injuries After Inhalation: Symptoms may include: Sneezing, coughing, burning sensation of throat with constricting
sensation of the larynx and difficulty in breathing. Damage to lungs. Harmful if inhaled.
Symptoms/Injuries After Skin Contact: Corrosive. Causes burns. Symptoms may include: Redness. Pain. Serious skin burns. Blisters.
Symptoms/Injuries After Eye Contact: Causes serious eye damage. Symptoms may include: Redness. Pain. Blurred vision. Severe
burns. Causes permanent damage to the cornea, iris, or conjunctiva.
Symptoms/Injuries After Ingestion: Harmful if swallowed. May cause burns or irritation of the linings of the mouth, throat, and
gastrointestinal tract.
Chronic Symptoms: None known.

11.2. Information on Toxicological Effects - Ingredient(s)

LD50 and LC50 Data:
Ammonia (7664-41-7)
LC50 Inhalation Rat
LC50 Inhalation Rat

Water (7732-18-5)
LD50 Oral Rat | > 90000 mg/kg

Ammonium hydroxide (1336-21-6)
LD50 Oral Rat 350 mg/kg
SECTION 12: ECOLOGICAL INFORMATION

12.1. Toxicity
Ecology - General: Toxic to aquatic life. Harmful to aquatic life with long lasting effects.

Ammonia (7664-41-7)

5.1 mg/l (Exposure time: 1 h)
2000 ppm/4h (Exposure time: 4 h)

LC50 Fish 1 0.44 mg/| (Exposure time: 96 h - Species: Cyprinus carpio)

EC50 Daphnia 1 25.4 mg/| (Exposure time: 48 h - Species: Daphnia magna)

LC 50 Fish 2 0.26 - 4.6 mg/| (Exposure time: 96 h - Species: Lepomis macrochirus)
Ammonium hydroxide (1336-21-6)

LC50 Fish 1 8.2 mg/| (Exposure time: 96 h - Species: Pimephales promelas)

EC50 Daphnia 1 0.66 mg/| (Exposure time: 48 h - Species: water flea)

EC50 Daphnia 2 0.66 mg/| (Exposure time: 48 h - Species: Daphnia pulex)

12.2. Persistence and Degradability
[ Ammonium hydroxide (1336-21-6) |
| Persistence and Degradability | Biodegradation of ammonia occurs in water under aerobic conditions. |

12.3. Bioaccumulative Potential

Ammonium hydroxide (1336-21-6)

Log Pow -1.14
Bioaccumulative Potential Not established.
Ammonia (7664-41-7)

Log Pow [-1.14 (at25°0)

12.4. Mobility in Soil

Not available

12.5. Other Adverse Effects

Other Information: Avoid release to the environment.

13.1. Waste treatment methods

S ge Disposal Recc dations: Do not empty into drains; dispose of this material and its container in a safe way.

Waste Disposal Rec dati Dispose of waste material in accordance with all local, regional, national, provincial, territorial
and international regulations.
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Aqua Ammonia 25%

Safety Data Sheet
Classified according to the UN-GHS as adopted in the US Hazard Communication Standard (HCS 2012), the Canada Hazardous Products Regulations (WHMIS 2015) and
Mexico NOM-018-STPS-2000

Additional Information: Prevent runoff from entering drains, sewers or waterways.

Ecology — Waste Materials: This material is hazardous to the aquatic environment. Keep out of sewers and waterways.
SECTION 14: TRANSPORT INFORMATION

14.1. In Accordance with DOT

Proper Shipping Name : AMMONIA SOLUTIONS (with more than 10% but not more than 35% ammonia)

Hazard Class : 8

Identification Number : UN2672 3
Label Codes : 8 v
Packing Group Hll|

ERG Number : 154

Additional Information : Marine Pollutant

14.2. In Accordance with IMDG
Proper Shipping Name : AMMONIA SOLUTION (with more than 10% but not more than 35% ammonia)

Hazard Class : 8
Identification Number : UN2672
Packing Group Hl|

Label Codes : 8+ MP(P)
EmS-No. (Fire) : F-A
EmS-No. (Spillage) : S-B

Additional Information : Marine Pollutant, Classified as HME per MARPOL Annex V
14.3. In Accordance with IATA
Proper Shipping Name : AMMONIA SOLUTION(with more than 10% but not more than 35% ammonia)

Hazard Class : 8 .
Identification Number : UN2672

Label Codes : 8

Packing Group H|

ERG Code (IATA) ;8L

14.4. In Accordance with TDG

Proper Shipping Name : AMMONIA SOLUTION (with more than 10% but not more than 35% ammonia)

Hazard Class : 8

Identification Number : UN2672 Y

Label Codes : 8 ‘

Packing Group Hl|

Additional Information : Marine Pollutant

14.5. Classified in Accordance with MX-SCT

Proper Shipping Name : AMMONIA SOLUTION(with more than 10% but not more than 35% ammonia)
Hazard Class : 8 %
Identification Number : UN2672

Label Codes : 8

Additional Information : Marine Pollutant

SECTION 15: REGULATORY INFORMATION

15.1. US Federal Regulations
Ammonium hydroxide (1336-21-6)
SARA Section 311/312 Hazard Classes
Ammonia (7664-41-7)

Listed on the United States TSCA (Toxic Substances Control Act) inventory
Listed on the United States SARA Section 302
Listed on United States SARA Section 313
SARA Section 302 Threshold Planning Quantity (TPQ) | 500
SARA Section 311/312 Hazard Classes | Fire hazard
10 June 2016 EN (English US) 8/12
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Aqua Ammonia 25%

Safety Data Sheet
Classified according to the UN-GHS as adopted in the US Hazard Communication Standard (HCS 2012), the Canada Hazardous Products Regulations (WHMIS 2015) and
Mexico NOM-018-STPS-2000

Aqua Ammonia 25%

Safety Data Sheet
Classified according to the UN-GHS as adopted in the US Hazard Communication Standard (HCS 2012), the Canada Hazardous Products Regulations (WHMIS 2015) and
Mexico NOM-018-STPS-2000

Immediate (acute) health hazard
Sudden release of pressure hazard

SARA Section 313 - Emission Reporting 1.0 % (includes anhydrous Ammonia and aqueous Ammonia from
water dissociable Ammonium salts and other sources, 10% of total

aqueous Ammonia is reportable under this listing)

Water (7732-18-5)

Listed on the United States TSCA (Toxic Substances Control Act) inventory

Ammonium hydroxide (1336-21-6)

Listed on the United States TSCA (Toxic Substances Control Act) inventory

15.2. US State Regulations

A ia (7664-41-7)

U.S. - California - SCAQMD - Toxic Air Contaminants - Non-Cancer Acute

U.S. - California - SCAQMD - Toxic Air Contaminants - Non-Cancer Chronic

U.S. - California - Toxic Air Contaminant List (AB 1807, AB 2728)

U.S. - Connecticut - Hazardous Air Pollutants - HLVs (30 min)

U.S. - Connecticut - Hazardous Air Pollutants - HLVs (8 hr)

U.S. - Connecticut - Water Quality Standards - Acute Freshwater Aquatic Life Criteria

U.S. - Connecticut - Water Quality Standards - Acute Saltwater Aquatic Life Criteria

U.S. - Connecticut - Water Quality Standards - Chronic Freshwater Aquatic Life Criteria

U.S. - Connecticut - Water Quality Standards - Chronic Saltwater Aquatic Life Criteria

U.S. - Delaware - Accidental Release Prevention Regulations - Sufficient Quantities

U.S. - Delaware - Accidental Release Prevention Regulations - Threshold Quantities

U.S. - Delaware - Accidental Release Prevention Regulations - Toxic Endpoints

U.S. - Delaware - Pollutant Discharge Requirements - Reportable Quantities

U.S. - Florida - Essential Chemicals List

U.S. - Idaho - Non-Carcinogenic Toxic Air Pollutants - Acceptable Ambient Concentrations
U.S. - Idaho - Non-Carcinogenic Toxic Air Pollutants - Emission Levels (ELs)

U.S. - Idaho - Occupational Exposure Limits - TWAs

U.S. - Louisiana - Reportable Quantity List for Pollutants

U.S. - Maine - Air Pollutants - Criteria Pollutants

U.S. - Massachusetts - Allowable Ambient Limits (AALs)

U.S. - Massachusetts - Allowable Threshold Concentrations (ATCs)

U.S. - Massachusetts - Oil & Hazardous Material List - Groundwater Reportable Concentration - Reporting Category 1
U.S. - Massachusetts - Oil & Hazardous Material List - Groundwater Reportable Concentration - Reporting Category 2
U.S. - Massachusetts - Oil & Hazardous Material List - Reportable Quantity

U.S. - Massachusetts - Oil & Hazardous Material List - Soil Reportable Concentration - Reporting Category 1
U.S. - Massachusetts - Oil & Hazardous Material List - Soil Reportable Concentration - Reporting Category 2
RTK - U.S. - Massachusetts - Right To Know List

U.S. - Massachusetts - Threshold Effects Exposure Limits (TELs)

U.S. - Massachusetts - Toxics Use Reduction Act

U.S. - Michigan - Occupational Exposure Limits - STELs

U.S. - Michigan - Polluting Materials List

U.S. - Michigan - Process Safety Management Highly Hazardous Chemicals

U.S. - Minnesota - Chemicals of High Concern

U.S. - Minnesota - Hazardous Substance List

U.S. - Minnesota - Permissible Exposure Limits - STELs

U.S. - New Hampshire - Regulated Toxic Air Pollutants - Ambient Air Levels (AALs) - 24-Hour
U.S. - New Hampshire - Regulated Toxic Air Pollutants - Ambient Air Levels (AALs) - Annual
U.S. - New Jersey - Discharge Prevention - List of Hazardous Substances

U.S. - New Jersey - Environmental Hazardous Substances List

RTK - U.S. - New Jersey - Right to Know Hazardous Substance List

U.S. - New Jersey - Special Health Hazards Substances List
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U.S. - New Jersey - TCPA - Extraordinarily Hazardous Substances (EHS)

U.S. - New Jersey - Water Quality - Ground Water Quality Criteria

U.S. - New Jersey - Water Quality - Practical Quantitation Levels (PQLs)

U.S. - New Mexico - Precursor Chemicals

U.S. - New York - Reporting of Releases Part 597 - List of Hazardous Substances

U.S. - North Carolina - Control of Toxic Air Pollutants

U.S. - North Dakota - Air Pollutants - Guideline Concentrations - 1-Hour

U.S. - North Dakota - Air Pollutants - Guideline Concentrations - 8-Hour

U.S. - Ohio - Accidental Release Prevention - Threshold Quantities

U.S. - Ohio - Extremely Hazardous Substances - Threshold Quantities

U.S. - Oregon - Permissible Exposure Limits - TWAs

U.S. - Oregon - Precursor Chemicals

RTK - U.S. - Pennsylvania - RTK (Right to Know) - Environmental Hazard List

RTK - U.S. - Pennsylvania - RTK (Right to Know) List

U.S. - Rhode Island - Air Toxics - Acceptable Ambient Levels - 1-Hour

U.S. - Rhode Island - Air Toxics - Acceptable Ambient Levels - 24-Hour

U.S. - Rhode Island - Air Toxics - Acceptable Ambient Levels - Annual

U.S. - Rhode Island - Water Quality Standards - Acute Freshwater Aquatic Life Criteria

U.S. - Rhode Island - Water Quality Standards - Acute Saltwater Aquatic Life Criteria

U.S. - Rhode Island - Water Quality Standards - Chronic Freshwater Aquatic Life Criteria

U.S. - Rhode Island - Water Quality Standards - Chronic Saltwater Aquatic Life Criteria

U.S. - Tennessee - Occupational Exposure Limits - STELs

U.S. - Texas - Effects Screening Levels - Long Term

U.S. - Texas - Effects Screening Levels - Short Term

U.S. - Vermont - Permissible Exposure Limits - STELs

U.S. - Virginia - Water Quality Standards - Acute Freshwater Aquatic Life

U.S. - Virginia - Water Quality Standards - Acute Saltwater Aquatic Life

U.S. - Virginia - Water Quality Standards - Chronic Freshwater Aquatic Life

U.S. - Virginia - Water Quality Standards - Chronic Saltwater Aquatic Life

U.S. - Virginia - Water Quality Standards - Public Water Supply Effluent Limits

U.S. - Virginia - Water Quality Standards - Surface Waters Not Used for the Public Water Supply Effluent Limits
U.S. - Washington - Permissible Exposure Limits - STELs

U.S. - Washington - Permissible Exposure Limits - TWAs

U.S. - Wisconsin - Hazardous Air Contaminants - All Sources - Emissions From Stack Heights 25 Feet to Less Than 40 Feet
U.S. - Wisconsin - Hazardous Air Contaminants - All Sources - Emissions From Stack Heights 40 Feet to Less Than 75 Feet
U.S. - Wisconsin - Hazardous Air Contaminants - All Sources - Emissions From Stack Heights 75 Feet or Greater
U.S. - Wisconsin - Hazardous Air Contaminants - All Sources - Emissions From Stack Heights Less Than 25 Feet
U.S. - Wyoming - Process Safety Management - Highly Hazardous Chemicals

U.S. - Alaska - Water Quality Standards - Acute Aquatic Life Criteria for Fresh Water

U.S. - Alaska - Water Quality Standards - Chronic Aquatic Life Criteria for Fresh Water

U.S. - Alaska - Water Quality Standards - Acute Aquatic Life Criteria for Marine Water

U.S. - Alaska - Water Quality Standards - Chronic Aquatic Life Criteria for Marine Water

U.S. - Alaska - Ambient Air Quality Standards

Ammonium hydroxide (1336-21-6)

U.S. - Delaware - Pollutant Discharge Requirements - Reportable Quantities

U.S. - Louisiana - Reportable Quantity List for Pollutants

U.S. - Massachusetts - Oil & Hazardous Material List - Groundwater Reportable Concentration - Reporting Category 1
U.S. - Massachusetts - Oil & Hazardous Material List - Groundwater Reportable Concentration - Reporting Category 2
U.S. - Massachusetts - Oil & Hazardous Material List - Reportable Quantity

U.S. - Massachusetts - Oil & Hazardous Material List - Soil Reportable Concentration - Reporting Category 1

U.S. - Massachusetts - Oil & Hazardous Material List - Soil Reportable Concentration - Reporting Category 2

RTK - U.S. - Massachusetts - Right To Know List

U.S. - Massachusetts - Toxics Use Reduction Act
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Aqua Ammonia 25%

Safety Data Sheet
Classified according to the UN-GHS as adopted in the US Hazard Communication Standard (HCS 2012), the Canada Hazardous Products Regulations (WHMIS 2015) and
Mexico NOM-018-STPS-2000

Aqua Ammonia 25%

Safety Data Sheet
Classified according to the UN-GHS as adopted in the US Hazard Communication Standard (HCS 2012), the Canada Hazardous Products Regulations (WHMIS 2015) and
Mexico NOM-018-STPS-2000

U.S. - Michigan - Polluting Materials List

U.S. - New Jersey - Discharge Prevention - List of Hazardous Substances

RTK - U.S. - New Jersey - Right to Know Hazardous Substance List

U.S. - New Jersey - Special Health Hazards Substances List

U.S. - New Jersey - TCPA - Extraordinarily Hazardous Substances (EHS)

U.S. - New York - Reporting of Releases Part 597 - List of Hazardous Substances
RTK - U.S. - Pennsylvania - RTK (Right to Know) - Environmental Hazard List
RTK - U.S. - Pennsylvania - RTK (Right to Know) List

U.S. - Texas - Effects Screening Levels - Long Term

U.S. - Texas - Effects Screening Levels - Short Term

15.3. Canadian Regulations

Ammonium hydroxide (1336-21-6)

WHMIS Classification Class E - Corrosive Material
Class D Division 1 Subdivision A - Very toxic material causing immediate and serious toxic effects

Ammonia (7664-41-7)

Listed on the Canadian DSL (Domestic Substances List)
Listed on the Canadian IDL (Ingredient Disclosure List)

IDL Concentration 1 %

WHMIIS Classification Class A - Compressed Gas

Class B Division 1 - Flammable Gas

Class D Division 1 Subdivision A - Very toxic material causing immediate and serious toxic effects
Class E - Corrosive Material

Water (7732-18-5)

Listed on the Canadian DSL (Domestic Substances List)

WHMIS Classification | Uncontrolled product according to WHMIS classification criteria

Ammonium hydroxide (1336-21-6)

Listed on the Canadian DSL (Domestic Substances List)
Listed on the Canadian IDL (Ingredient Disclosure List)

IDL Concentration 1 %

WHMIS Classification Class E - Corrosive Material

Class D Division 1 Subdivision B - Toxic material causing immediate and serious toxic effects

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations (CPR) and the SDS
contains all of the information required by CPR.
SECTION 16: OTHER INFORMATION, INCLUDING DATE OF PREPARATION OR
Revision Date : 10June 2016
Revision Comments : This version contains updates/revisions to the following sections:
e Section 14.1.

T REVISION

e Section 14.2.
e Section 14.4.
e Section 14.5.
GHS Full Text Phrases:
Acute Tox. 3 (Inhalation:gas) Acute toxicity (inhalation:gas) Category 3
Acute Tox. 4 (Inhalation:gas) Acute toxicity (inhalation:gas) Category 4
Acute Tox. 4 (Oral) Acute toxicity (oral) Category 4
Aquatic Acute 1 Hazardous to the aquatic environment - Acute Hazard Category 1
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Aquatic Chronic 2 Hazardous to the aquatic environment - Chronic Hazard Category 2
Aquatic Chronic 3 Hazardous to the aquatic environment - Chronic Hazard Category 3
Compressed gas Gases under pressure Compressed gas
Eye Dam. 1 Serious eye damage/eye irritation Category 1
Flam. Gas 2 Flammable gases Category 2
Skin Corr. 1A Skin corrosion/irritation Category 1A
Skin Corr. 1B Skin corrosion/irritation Category 1B
STOT SE 3 Specific target organ toxicity (single exposure) Category 3
H221 Flammable gas
H280 Contains gas under pressure; may explode if heated
H302 Harmful if swallowed
H314 Causes severe skin burns and eye damage
H318 Causes serious eye damage
H331 Toxic if inhaled
H332 Harmful if inhaled
H335 May cause respiratory irritation
H400 Very toxic to aquatic life
H411 Toxic to aquatic life with long lasting effects
H412 Harmful to aquatic life with long lasting effects
NFPA Rating
Health Hazard 1 3-Short exposure could cause serious temporary or
residual injury even though prompt medical attention was
given.
Fire Hazard : 1-Must be moderately heated or exposed to relatively
high temperature before ignition can occur.
Reactivity : 0-Normally stable, even under fire exposure conditions,

and are not reactive with water.

HMIS Il Rating

Health : 3 Serious Hazard - Major injury likely unless prompt action is taken and medical treatment is
given

Flammability : 1Slight Hazard

Physical : 0 Minimal Hazard

Party Responsible for the Preparation of This Document
CF Industries, Corporate EHS Department, 847-405-2400

This information is based on our current knowledge and is intended to describe the product for the purposes of health, safety and
environmental requirements only. It should not therefore be construed as guaranteeing any specific property of the product.

CF believes the information contained herein is accurate; however, CF makes no guarantees or warranties with respect to such
accuracy and assumes no liability in connection with the use of the information contained herein by any party. The provision of the
information contained herein by CF is not intended to be and should not be construed as legal advice or as ensuring compliance by
other parties. Judgments as to the suitability of the information contained herein for the party’s own use or purposes are solely the
responsibility of that party. Any party handling, transferring, transporting, storing, applying or otherwise using this product should
review thoroughly all applicable laws, rules, regulations, standards and good engineering practices. Such thorough review should
occur before the party handles, transfers, transports, stores, applies or otherwise uses this product.

North America GHS US 2012 & WHMIS 2
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NALCO ELIMIN-OX® NALCO ELIMIN-OX®

[1. T CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME NALCO ELIMIN-OX®

OTHER MEANS OF IDENTIFICATION Not applicable

RECOMMENDED USE AND OXYGEN SCAVENGER Refer to available product
RESTRICTIONS literature or ask your local Sales Representative for 5
restrictions on use and dose limits. | SIGNAL WORD : Warning
COMPANY IDENTIFICATION NALCO INDUSTRIAL SERVICES (THAILAND) CO | HAZARD SEATEMENTS.
LTD May cause an alllargm skin reaction.
Rayong Plant, 109/19 MO0 4, Eastern Seaboard Harmful to aquatic life.
Industrial Estate, Soi ESIE 6, T. Pluakdaeng, A.
Pluakdaeng PRECAUTIONARY STATEMENTS
Rayong G
THAILAND 21140 Prevention: :
TEL: 66-38-955-160 Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.
. BR.28_OFE. Contaminated work clothing should not be allowed out of the workplace.
FAX: 66-38-955-166 :
\Wear protective gloves.
EMERGENCY TELEPHONE 02-104-0545, +66 6542 9595 (International) R0 ralsase tn the environant.
NUMBER(S)
Response:
IF ON SKIN: Wash with plenty of soap and water.
If skin irritation or rash occurs: Get medical advice/ attention.
[2 [HAZARDS IDENTIFICATION | Wash contaminated clothing before reuse.
Storage:
CLASSIFICATION Store in accordance with local regulations.
Skin sensitization - Category 1 Disposal:
Acute aquatic toxicity - Category 3 | Dispose of contents/container in accordance with locallregional/national/international regulations.
p
GHS LABEL ELEMENTS | OTHER HAZARDS
HAZARD SYMBOLS Hosik ko)
NALCO INDUSTRIAL SERVICES (THAILAND) COLTD Rayong Plant, 109/19 M0O 4, Eastern Seaboard
Industrial Estate, Soi ESIE 6, T. Pluakdaeng, A. Pluakdaeng, Rayong, THAILAND 21140 NALCO |NDUSTR!AL SER\HFES (THAILAND) CO LTD Rayong Plant, 108/19 MO0 4, Eastern Seaboard
TEL: 66-38-955-160 FAX: 66-38-955-166 Industrial Estate, Soi ESIE 6, T. Pluakdaeng, A. Pluakdaeng, Rayong, THAILAND 21140
1714 TEL: 66-38-955-160 FAX: 66-38-955-166
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| 3. [ COMPOSITION/INFORMATION ON INGREDIENTS

SUBSTANCE / PREPARATION :
Mixture

CHEMICAL NATURE
Water, Modified Amino compound

CHEMICAL NAME CAS NO % (wiw)
Modified amino compound Proprietary 5- 10

The balance of the substances in this product are not classified as
hazardous or are present below hazard cut-off limits

[4. TFIRST AID MEASURES |

INHALATION
Remove to fresh air, treat symptomatically. Get immediate medical attention.

SKIN CONTACT
Immediately flush with plenty of water for at least 15 minutes. Get immediate medical attention.

EYE CONTACT
Immediately flush eye with water for at least 15 minutes while holding eyelids open. Get
immediate medical attention.

INGESTION
Do not induce vomiting without medical advice. If conscious, washout mouth and give water to
drink. Get medical attention.

MOST IMPORTANT SYMPTOMS/ EFFECTS
May cause an allergic skin reaction.

NOTE TO PHYSICIAN
Based on the individual reactions of the patient, the physician's judgement should be used to
control symptoms and clinical condition.

NALCO INDUSTRIAL SERVICES (THAILAND) CO LTD Rayong Plant, 109/19 MO0 4, Eastemn Seaboard
Industrial Estate, Soi ESIE 6, T. Pluakdaeng, A. Pluakdaeng, Rayong, THAILAND 21140
TEL: 66-38-955-160 FAX: 66-38-955-166
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[6. [FIRE FIGHTING MEASURES |

EXTINGUISHING MEDIA
This product would not be expected to burn unless all the water is boiled away. The remaining
organics may be ignitable. Use extinguishing media appropriate for surrounding fire.

UNSUITABLE EXTINGUISHING MEDIA
Not applicable.

FIRE AND EXPLOSION HAZARD
Not flammable or combustible. May evolve oxides of carbon (COx) under fire conditions. May
evolve oxides of nitrogen (NOx) under fire conditions.

SPECIAL PROTECTIVE EQUIPMENT FOR FIRE FIGHTING
In case of fire, wear a full face positive-pressure self contained breathing apparatus and
protective suit.

[6. [ACCIDENTAL RELEASE MEASURES |

PERSONAL PRECAUTIONS

Restrict access to area as appropriate until clean-up operations are complete. Use personal
protective equipment recommended in Section 8 (Exposure Controls/Personal Protection). Stop
or reduce any leaks if it is safe to do so. Keep people away from and upwind of spillfleak.
Ventilate spill area if possible. Ensure clean-up is conducted by trained personnel only. Do not
touch spilled material. Have emergency equipment (for fires, spills, leaks, etc.) readily available.
Notify appropriate government, occupational health and safety and environmental authorities,

ENVIRONMENTAL PRECAUTIONS
Harmful to aquatic organisms. Prevent material from entering sewers or waterways.

METHODS FOR CLEANING UP

SMALL SPILLS: Soak up spill with absorbent material. Place residues in a suitable, covered,
properly labeled container. Wash affected area. LARGE SPILLS: Contain liquid using
ahsorbent material, by digging trenches or by diking. Reclaim into recovery or salvage drums or
tank truck for proper disposal. Clean contaminated surfaces with water or aqueous cleaning
agents. Contact an approved waste hauler for dispesal of contaminated recovered material.

NALCO INDUSTRIAL SERVICES (THAILAND) CO LTD Rayong Plant, 109/19 MO0 4, Eastern Seaboard
Indlustrial Estate, Soi ESIE 6, T. Pluakdaeng, A. Pluakdaeng, Rayong, THAILAND 21140
TEL: 66-38-855-160 FAX: 66-38-955-166
4114
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Dispose of material in compliance with regulations indicated in Section 13 (Disposal
Considerations).

[7.” THANDLING AND STORAGE

PRECAUTIONS FOR SAFE HANDLING
Do not get in eyes, on skin, on clothing. Do not take internally. Use with adequate ventilation.
Ensure all containers are labeled. Keep the containers closed when not in use.

SUITABLE STORAGE CONDITIONS
Store the containers tightly closed. Store in suitable labeled containers.

SUITABLE CONSTRUCTION MATERIAL :

Stainless Steel 304, Stainless Steel 316L, CPVC (rigid), HDPE (high density polyethylene),
Plexiglass, Polypropylene, PVC, PTFE, Polyvinylidene difluoride, Perfluoroelastomer, EPDM,
Fluoroelastomer, Nitrile, Plasite 7122, Buna-N

UNSUITABLE CONSTRUCTION MATERIAL :
Brass, Mild steel, Neoprene, Nylon

[ 8. [ EXPOSURE CONTROLS/PERSONAL PROTECTION

CONTROL PARAMETERS
OCCUPATIONAL EXPOSURE LIMITS

This product does not contain any substance that has an established exposure limit.

APPROPRIATE ENGINEERING CONTROLS
General ventilation is recommended.

PERSONAL PROTECTION

RESPIRATORY PROTECTION
Respiratory protection is not normally needed.

NALCO INDUSTRIAL SERVICES (THAILAND) CO LTD Rayong Plant, 109/18 MOO 4, Eastern Seaboard
Industrial Estate, Soi ESIE 6, T. Pluakdaeng, A. Pluakdaeng, Rayong, THAILAND 21140
TEL: 66-38-955-160 FAX 66-38-955-166
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EYE PROTECTION
\Wear chemical splash goggles.

HAND PROTECTION

BUTYL, NITRILE, OR PVC GLOVES Gloves should be replaced immediately if signs of
degradation are observed. Breakthrough time not determined as preparation, consult PPE
manufacturers.

SKIN PROTECTION
Wear protective overalls, chemical splash goggles and impervious gloves. A full slicker suit is
recommended if gross exposure is possible.

HYGIENE RECOMMENDATIONS

Use good work and personal hygiene practices to avoid exposure. Keep an eye wash fountain
available. Keep a safety shower available, If clothing is contaminated, remove clothing and
thoroughly wash the affected area. Launder contaminated clothing before reuse. Always wash
thoroughly after handling chemicals. When handling this product never eat, drink or smoke.

| 9. | PHYSICAL AND CHEMICAL PROPERTIES

PHYSICAL STATE Liquid
APPEARANCE Colorless

ODOR None

ODOR THRESHOLD No data available.
pH (1 %) 6.7 ASTM E-70
FREEZING POINT -2°C

INITIAL BOILING POINT / No data available.
BOILING POINT

FLASH POINT Not flammable
EVAPORATION RATE No data available.

FLAMMABILITY (solid, gas) No data available.
LOWER EXPLOSION LIMIT No data available.
UPPER EXPLOSION LIMIT No data available.
VAPOR PRESSURE Nao data available.

NALCO INDUSTRIAL SERVICES (THAILAND) CO LTD Rayong Plant, 109/19 M0O 4, Eastern Seaboard
Industrial Estate, Soi ESIE 6, T. Pluakdaeng, A. Pluakdaeng, Rayong, THAILAND 21140
TEL: 66-38-955-160 FAX: 66-38-955-166
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VAPOR DENSITY No data available.
SPECIFIC GRAVITY 1.02 (20 °C)
DENSITY No data available.
SOLUBILITY IN WATER Complete
OCTANOL/WATER No data available.
COEFFICIENT (log Kow)

AUTOIGNITION No data available.
TEMPERATURE

DECOMPOSITION No data available.
TEMPERATURE

VISCOSITY 2.9 cps (15.6 °C)

Note: These physical properties are typical values for this product and are subject to change,

[10. [STABILITY AND REACTIVITY |

STABILITY
Stable under normal conditions.

HAZARDOUS REACTIONS
Hazardous polymerization will not occur.

CONDITIONS TO AVOID
Avoid extremes of temperature.

INGOMPATIBLE MATERIALS

Mineral Acids Cantact with strong oxidizers (e.g. chlorine, peroxides, chromates, nitric acid,
perchlorate, concentrated oxygen, permanganate) may generate heat, fires, explosions and/or
toxic vapors.

HAZARDOUS DECOMPOSITION PRODUCTS
Under fire conditions: Oxides of carbon, Oxides of nitrogen

|11. | TOXICOLOGICAL INFORMATION — ]

INFORMATION ON THE LIKELY ROUTES OF EXPOSURE

NALCO INDUSTRIAL SERVICES (THAILAND) CO LTD Rayong Plant, 109/19 MO0 4, Eastern Seaboard
Industrial Estate, Soi ESIE 8, T. Pluakdaeng, A. Pluakdaeng, Rayong, THAILAND 21140
TEL: 86-38-955-160 FAX: 66-38-055-166
7114
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PRIMARY ROUTES OF EXPOSURE
Eye, Skin

Refer to the sections below for details of health effects via each route.

DELAYED AND IMMEDIATE EFFECTS AND ALSO CHRONIC EFFECTS FROM SHORT AND
LONG TERM EXPOSURE

ACUTE TOXICITY DATA
No adverse effects expected.

SKIN CORROSION / IRRITATION
May cause irritation with prolonged contact.

SERIOUS EYE DAMAGE / IRRITATION
May cause irritation with prolonged contact.

RESPIRATORY / SKIN SENSITIZATION
May cause an allergic skin reaction.

GERM CELL MUTAGENICITY
Not expected to be a mutagen.

CARCINOGENICITY

None of the substances in this product are listed as carcinogens by the International Agency for
Research on Cancer (IARC), the National Toxicology Program (NTP) or the American
Conference of Governmental Industrial Hygienists (ACGIH).

REPRODUCTIVE TOXICITY
Mo reproductive toxic effects expected.

SPECIFIC TARGET ORGAN TOXICITY - SINGLE EXPOSURE
No adverse effects expected.

SPECIFIC TARGET ORGAN TOXICITY - REPEATED EXPOSURE
No adverse effects expected.

———————
NALCO INDUSTRIAL SERVICES (THAILAND) CO LTD Rayong Plant, 109/19 MOD 4, Eastern Seaboard
Industrial Estate, Soi ESIE 8, T. Pluakdaeng, A. Pluakdaeng, Rayong, THAILAND 21140
TEL: 66-38-955-160 FAX: 66-38-055-166
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ASPIRATION HAZARD
No aspiration toxicity classification

NUMERICAL MEASURES OF TOXICITY

ACUTE TOXICITY DATA
The following results are for the product.

ACUTE ORAL TOXICITY :
Species: Rat
LD50: = 5,000 mg'kg

Test Descriptor: Product

ACUTE DERMAL TOXICITY :
Species: Rabbit
LD50: = 2,000 mg/kg

Test Descriptor: Product

PRIMARY SKIN IRRITATION :
Species: Rabbit
Draize Score: 02/80
Test Descriptor: Product

PRIMARY EYE IRRITATION :
Species: Rabbit
Draize Score: 0.3/110.0
Test Descriptor: Product

HUMAN HAZARD CHARACTERIZATION
Based on our hazard characterization, the potential human hazard is: High

SAFETY DATA SHEET
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NALCO ELIMIN-OX®

Acute Fish Results .

Species Exposure Test Type | Value Test Descriptor
Rainbow Trout 96 hrs LC50 360 mg/l Product

| Bluegill Sunfish 96 hrs LC50 190 mg/l Product
Fathead Minnow 96 hrs LC50 400 mg/l Product
Scophthalmus maximus | 96 hrs LC50 156 mg/l Product
ACUTE INVERTEBRATE RESULTS :
Species Exposure Test Type | Value Test Descriptor
Daphnia magna 48 hrs LC50 96 mg/l Product
Acartia tonsa 48 hrs LC50 70 mg/l Product
Corophium volutator 240 hrs LC50 >10,000 | Product

mg/l

AQUATIC PLANT RESULTS :
Species Exposure Test Type | Value Test Descriptor
Marine Algae 72 hrs EC50 45 mag/l Product
(Skeletonema costatum)

[12. [ECOLOGICAL INFORMATION |

ECOTOXICITY

The following results are for the product.

NALCO INDUSTRIAL SERVICES (THAILAND) CO LTD Rayong Plant, 108/19 MOO 4, Eastern Seaboard
Industrial Estate, Soi ESIE 6, T. Pluakdaeng, A. Pluakdaeng, Rayong, THAILAND 21140
TEL: B6-38-955-160 FAX 66-38-955-166
9/14

PERSISTENCY AND DEGRADATION
The organic portion of this preparation is expected to be readily biodegradable.

Chemical Oxygen Demand (COD) : 24,000 mg/l

MOBILITY

The environmental fate was estimated using a lavel Il fugacity model embedded in the EPI
(estimation program interface) Suite TM, provided by the US EPA. The model assumes a steady
state condition between the total input and output. The level Il model does not require
equilibrium between the defined media. The information provided is intended to give the user a
general estimate of the environmental fate of this product under the defined conditions of the
models.

If released into the environment this material is expected to distribute to the air, water and
soillsediment in the approximate respective percentages;

[ Air Water Soil/Sediment |
| <5% 30 - 50% 50-70% |

NALCO INDUS?-RIAL. SERVICES (THAILAND) CO LTD Rayong Plant, 109/19 MDO 4, Eastern Seaboard
Industrial Estate, Soi ESIE 8, T. Pluakdaeng, A. Pluakdaeng, Rayong, THAILAND 21140
TEL: 66-38-955-160 FAX: 66-38-955-166
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The portion in water is expected to be soluble or dispersible.

BIOACCUMULATION POTENTIAL
This preparation or material is not expected to bioaccumulate.

ENVIRONMENTAL HAZARD AND EXPOSURE CHARACTERIZATION
Based on our hazard characterization, the potential environmental hazard is: Moderate

OTHER INFORMATION
No data available.

13. | DISPOSAL CONSIDERATIONS

DISPOSAL METHODS
Dispose of wastes in an approved waste treatment / disposal site, in accordance with all
applicable regulations. Do not dispose of wastes in local sewer or with normal garbage.

DISPOSAL CONSIDERATIONS
Triple rinse (or equivalent) all containers and offer for recycling or reconditioning, or puncture and
dispose of in a sanitary landfill, or by other procedures approved by state and local authorities.

[74. TTRANSPORT INFORMATION i

The information in this section is for reference only and should not take the place of a shipping
paper (bill of lading) specific to an order, Please note that the proper Shipping Name / Hazard
Class may vary by packaging, properties, and mode of transportation. Typical Proper Shipping
Names for this product are as follows.

LAND TRANSPORT

Proper Shipping Name : PRODUCT IS NOT REGULATED DURING
TRANSPORTATION
AIR TRANSPORT (ICAO/ATA)
Proper Shipping Name | PRODUCT IS NOT REGULATED DURING
TRANSPORTATION

MARINE TRANSPORT (IMDG/IVMO)

NALCO INDUSTRIAL SERVICES (THAILAND) CO LTD Rayong Plant, 109/19 MO0 4, Eastern Seaboard
Industrial Estate, Soi ESIE 8, T. Pluakdaeng, A. Pluakdaeng, Rayong, THAILAND 21140
TEL: 66-38-855-160 FAX: 66-38-955-166
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Proper Shipping Name : PRODUCT IS NOT REGULATED DURING
TRANSPORTATION
Marine Pollutant : No

[15. REGULATORY INFORMATION

APPLICABLE REGULATIONS, THAILAND
Hazardous Substances Act B.E. 2535

Hazard Classification and Communication System for Hazardous Substances B.E. 2555 ("GHS")

INTERNATIONAL REGULATIONS

FOOD AND DRUG ADMINISTRATION (FDA) Federal Food, Drug and Cosmetic Act
When use situations necessitate compliance with FDA regulations, this product is acceptable
under : the following use conditions.

This product may be used in pulp and papermill boilers where the steam is used to treat pulp in
the manufacture of paper and paperboard that may be used to package food.

INTERNATIONAL CHEMICAL CONTROL LAWS

AUSTRALIA
All substances in this product comply with the National Industrial Chemicals Naotification &
Assessment Scheme (NICNAS).

CANADA
The substance(s) in this preparation are included in or exempted from the Domestic Substance
List (DSL).

CHINA

All substances in this product comply with the Provisions on the Environmental Administration of
New Chemical Substances and are listed on or exempt from the Inventory of Existing Chemical
Substances China (IECSC).

NALCO INDUSTRIAL SERVICES (THAILAND) CO LTD Rayong Plant, 109/19 MOO 4, Eastern Seaboard
Industrial Estate, Soi ESIE 6, T. Pluakdaeng, A. Pluakdaeng, Rayang, THAILAND 21140
TEL: 66-38-955-160 FAX: 66-38-955-166
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EUROPE
The suhbstances in this preparation have been reviewed for compliance with the EINECS or
ELINCS inventories.

JAPAN

All substances in this product comply with the Law Regulating the Manufacture and Importation
Of Chemical Substances and are listed on the Existing and New Chemical Substances list
(ENCS).

KOREA
All substances in this product comply with the Toxic Chemical Control Law (TCCL) and are listed
on the Existing Chemicals List (ECL)

NEW ZEALAND
All substances in this product comply with the Hazardous Substances and New Organisms
(HSNO) Act 1996,and are listed on or are exempt from the New Zealand Inventory of Chemicals.

PHILIPPINES
All substances in this product comply with the Republic Act 6969 (RA 6969) and are listed on the
Philippines Inventory of Chemicals & Chemical Substances (PICCS).

UNITED STATES
The substances in this preparation are included on or exempted from the TSCA 8(b) Inventory
(40 CFR 710)

[16. [ OTHER INFORMATION B

This product material safety data sheet provides health and safety information. The product is to
be used in applications consistent with our product literature. Individuals handling this product
should be informed of the recommended safety precautions and should have access fo this
information. For any other uses, exposures should be evaluated so that appropriate handling
practices and training programs can be established to insure safe workplace operations. Please
consult your local sales representative for any further information.

REFERENCES

Hazardous Substances Data Bank, National Library of Medicine, Bethesda, Maryland (TOMES
CPS™ CD-ROM Version), Micromedex, Inc., Englewood, CO.

NALCO INDUSTRIAL SERVICES (THAILAND) CO LTD Rayong Plant, 109/19 MO0 4, Eastern Seaboard
Industrial Estate, Soi ESIE 8, T. Pluakdaeng, A. Pluakdaeng, Rayong, THAILAND 21140
TEL: 66-38-955-160 FAX: 66-38-955-166
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IARC Monegraphs on the Evaluation of the Carcinogenic Risk of Chemicals to Man, Geneva:
World Health Organization, International Agency for Research on Cancer.

Integrated Risk Information System, U.S. Environmental Protection Agency, Washington, D.C.
(TOMES CPS™ CD-ROM Version),
Micromedex, Inc., Englewood, CO.

Annual Report on Carcinogens, National Toxicology Program, U.S. Department of Health and
Human Services, Public Health Service.

Registry of Toxic Effects of Chemical Substances, National Institute for Occupational Safety and
Health, Cincinnati, OH,
(TOMES CPS™ CD-ROM Version), Micromedex, Inc., Englewood, CO.

The Teratogen Information System, University of Washington, Seattle, WA (TOMES CPS™ CD-
ROM Version), Micromedex, Inc., Englewood, CO.

REVISED INFORMATION: Significant changes to regulatory or health information for this
revision is indicated by a bar in the left-hand margin of the SDS.

First issue : 12.07.2013

Date issued : 12.07.2013

Version Number : 1.0

Prepared By: Nalco Asia Pacific, Regulatory Affairs (RA) Specialist

e
NALCO INDUSTRIAL SERVICES (THAILAND) CO LTD Rayong Plant, 109/19 M0O 4, Eastern Seaboard
Industrial Eslate, Soi ESIE 6, T. Pluakdaeng, A. Pluakdaeng, Rayong, THAILAND 21140
TEL: 66-38-955-160 FAX: 66-38-955-166
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REL-C: 5 ppm (NIOSH 2012)
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POLY ALUMINIUM CHLORIDE
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SAFETY DATA SHEET

POLY ALUMINIUM CHLORIDE (PAC)

1. Identification of the substance/preparation and of the company/undertaking
Identification of the product
Product name: POLY ALUMINIUM CHLORIDE (PAC)
Manufacturer/supplier identification
Company: JL CHEMTONIC CO., TLD

9/9 Moo 1, Chaimongkol, Muangsamutsakorn

Samutsakorn 74000
Tel: (034) 881-246-7
Fax: (034) 881-248

1-246-7 Uil ndi(o39)es1-248

5. Fire-fighting measures
Suitable extinguishing media:
In adaption to materials stored in the immediate neighbourhood.
Special risks:
Hazardous combustion gases or vapours possible in the event of fire. (Sulfur Oxide)
Other information:

Non-combustible.

6. Accidental release measures
Person-related precautionary measures:
Avoid substance contact.
Procedures for cleaning / absorption:

Take up with liquid-absorbent material. Clean up affected area. Forward for disposal.

2. Composition/information on ingredients

Product Name CAS Numbers UN Numbers
POLY ALUMINIUM CHLORIDE (PAC) 1327-41-9 1760
Formula: (AL(OH) CL_ ).

Synonyms : hydrochloric acid aluminium

7. Handling and storage
Handling:
No further requirements.
Storage:

At +15°C to +25°C. Tightly closed. Dry. In a well-ventilated place.

3. Hazards identification

Harmful if swallowed.

4. First aid measures
After inhalation: fresh air.
After skin contact: wash off with plenty of water. Remove contaminated clothing.
After eye contact: rinse out with plenty of water with the eyelid held wide open.
After swallowing: make victim drink plenty of water or eggs mixed into milk, induce vomiting.

Immediately summon doctor.

8. Exposure controls/personal protection
Personal protective equipment:

Respiratory protection: required when dusts are generated.

Eye protection: required
Hand protection: required
Industrial hygiene: Change contaminated clothing. Wash hands after working with

substance.

9. Physical and chemical properties

Appearance Clear colourless liquid or light brown
pH value at 100 g/l water (20°C) 3.5-5.0

Boiling Point not available

Melting Point not available




Flash point not available

Ignition not available
Explosion limits lower not available
upper not available
Specific Gravity 1.19 min
Solubility water soluble

10. Stability and reactivity
Conditions to be avoided
Strong heating.
Substances to be avoided
Alkenes , alcohols , alkali metals , alkaline earth metals , ethylene oxide , halogen oxides ,
oxidizing agent , organic nitro compounds , phenols , bases
Hazardous decomposition products

In the event of fire : hydrochloric acid , chlorine.

Further ecologic data:
The following applies to aluminium compounds in general
For acidic aluminium compounds: biological effects: toxic for water organisms. Fish:
toxic as from 0.55 mg/l ; in very soft water toxic as from 0.1 mg/l ; crustaceans: D. magna toxic as from 0.55
mg/l; algae: Sc. quadricauda toxic as from 1.5 mg/l (all values referring to dissolved Al). In the case of alkaline
aluminium compounds, flocculation may cause mechanical damage in aquatic organisms.
The following applies to HCI in general
Harmfull effect on aquatic organisms. Harmful effect due to pH shift. Biological effects:
hyrochloric acid (including such due to reaction): lethal for fish as from 25 mg/l; Leuciscus idus LC ,: 862 mg/l
(IN-solution). Harmful effects begin at: plants 6 mg/1. Does not cause biological oxygen deficit.

Do not allow to enter waters, waste water, or soil!

11. Toxicological information
Acute toxicity
LD, (oral, rat): 3450 mg/kg
Further toxicological information
After inhalation of dust: mucosal irritations , coughing , dyspnoea.
After skin contact: Burns.
After eye contact: Burns.
After swallowing: irritations of mucous membranes in the mouth, pharynx, oesophagus and
gastrointestinal tract. nausea with vomiting.
Further data

The product should be handled with the care usual when dealing with chemicals.

13. Disposal considerations

Product: There are no uniform EC Regulations for the disposal of chemicals or residues. Chemical
residues generally count as special waste. The disposal of the latter is regulated in the EC member countries
through corresponding laws and regulations. We recommend that you contact either the authorities in charge or
approved waste disposal companies which will advise you on how to dispose of special waste.

Packaging: Disposal in compliance with official regulations. Handle contaminated packaging in the
same way as the substance itself. If not officially specified differently, non-contaminated packaging may be

treated like household waste or recycled.

12. Ecological information
Ecotoxic effects:
Biological effects: Toxic for aquatic organisms Harmful effect due to pH shift. Forms corrosive
mixtures with water even if diluted. Biologically not eliminable.
Fish toxicity: Gambusia affinis LC,;: 27.1 mg/1/96 h ; Daphnia toxicity: Daphnia magna LC,: 27.3 mg/1 /48

h ; Algeal toxicity: Sc.quadricauda EC,: 1.75 mg/l ; Bacterial toxicity: Pseudomonas fluorescens EC: 4.5 mg/l

14. Transport information

Transport over land ADR/RID and GGVS/GGVE (Germany)
GGVS/GGVE class: 8
ADR/RID class: 8

River transport ADN/ADNR
Not examined

Sea transport IMDG
IMDG class: 8 UN-No.: 1760
Correct technical name: POLY ALUMINIUM CHLORIDE

Air transport ICAO-TI and IATA-DGR
ICAO/IATA class: 8 UN/ID-No.: 1760

Correct technical name: POLY ALUMINIUM CHLORIDE




The transport regulations are cited according to international regulations and in the form

applicable in Germany (GGVS/GGVE). Possible national deviations in other countries are not considered.

15. Regulatory information
Labelling according to EC Directives
Symbol: C Corrosive.
R-phrases: R 34 Causes burns.
German regulations

Water pollution class 1 (slightly polluting substance)

16. Other information




Scale Inhibitor
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Sodium Hydroxide 50% (WTP & Waste Water)
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anuiludunseiifannaisail :
2y ia Ay o ¥ Y L aga § v 2
o msilidalM uadledudanIeanuyuarilfiianuion we'ldSunnuieu mstieeszmeld

A ]
Tonanuiluan

gunsaiflesiuiimunazdonassz Tedmiuinnasymds :
o awyasumas awnihmnilesdumsmelesiaiidierma

g 33 ) v
(@] “lwmuuﬂuammvlamwwaamummuzmig

6. mmms%’ﬂnmﬁaﬁmmmmz%’a"lwammmi (Accidental Release Measure)

domsszTaaauynna :
o enenauvenINUInuia1ssilva
Y LY a
o wdudaasniilasas
o Wwugeauetazesdloigsime
Y| LA
gunsaflesfusbaruynna :
O wiuaseuA seui YN uazgaiiosruuur YAt uasAll
v vy Xy
domisszisdhudanaden :
:
o vulfmsdudlendunadon
35ms wazTagdmiuinfy uezianuazen :
o mugalasnumunedl
o swswldlumyuzwaradn  Ualduiu
Yo o A A
o l¥Faqgaduiinnnzay vie nstg

o a { & o 3
O 51Qﬂ1ﬂ31nﬁ$ﬂ1ﬂuil3m‘ﬁﬁﬁﬁﬂi?vl‘ﬂﬁﬁﬁﬁﬂﬂlﬂﬂﬁﬁﬂ@ﬂﬁﬂJﬂLLﬁ’Q

7. msvumendeuiing 19911 tazmsdaifiy (Handling and Storage)

v 9 ' Ay v ' o
YomsszYalumsvuae ndeudhe l¥nuedaasasde :
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O wanuIMIduAEAUas
aamzmstiusneedetasadt :

=] 9 o o '
o mulumsuzllosnumsnansou

oo o o o o & 7
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8. MmsmugNMsSuFudauazmsilesiudIuyana (Exposure Controls/Personal Protection)

A y v v W
ﬂ1ﬂ1~1°]m15ﬂ'31]ﬁ]3lﬂ1‘§5ﬂﬁuﬂﬂ :

50% 32%
IDLH: 10 10 mgm’ (NIOSH 2012)
REL-C: 2 2 mg/m’ (15 u1#) (NIOSH 2012)
PEL-TWA: 2 2 mg/m’ (OSHA 2012)
TLV- C: 2 2 mg/m’ (ACGIH 2012)
mimuqumﬁmnﬁuﬁmmzau :
o faliiiszuuszeermaiiiisane
ginsailesiusodruynna :
B
mstlesruile mstleatuszuumel WIUMIHY
utfedmSuilosiumsiail) | awmhmailesiu'loarsall viouiunsoum

A 9 o o
L9ABININIUNY

a

Toa linligaingiiga

ChakY

P
2 .
(esiazseve i lonlinny

i)

yanuasiall

o Y
NITUINU
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Y a wa
YomdsUl{iid :

L X gz
o waswaefidleuasnil

oo o o v o <
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o Hedlotavmihmdninmsmaudivens

v a A A A A 4 o
O MUNUDINIT ANIATDIAN ﬁiﬂquuﬁiiuﬁﬂ?uﬂﬂkﬂu

9. ﬂmﬁuﬁ'ﬁmemnmwuazmamﬁ (Physical and Chemical Properties)

1) dnwazill vounadla lulid
2)  nau lufinau
v 1A o o 2 ()
3)  szAumTasinavesnay laifidoya
4)  manuilunsad WNNI 14
< o [P
5)  yavasumad/qadenuis 9-12°C 44°C
6) yafeaiuduIAZIIeIMTARA | 143 °C 117-120°C
7> ganuli Tida’lal
@ =g
8)  8AIINIILNY laifidoya
9)  anwaunsolumsgnda lul'ld lifideya
10)  avafinagegauazdmgavesanyh i wieadasinageganazdigaveamsszda (%, viv)
A 1~y ~ -y
Faaa : Tutidoya Fauu : lifideya
1) anwaule 13 mmHg (0.2 kPad) figauinighi 20 °C 1.1
12.) anuruiule (@ma=1) 1.2 0.2
P : P
13)  Aavwrumiudning oh =1 15 fgangil 15°C 13
3
14)  anuawsolumsazaield azmerlaa
o = X .
15)  mdudszAnimsazarevesaslu | luiideya
¥ N 901
FUYD n-octanol ABUT (Log K )
16) gungiingnaaluldie Tida'lal
17) guugiivesmsaaiosi lifideya
18) anuwila 78.3 cP Ngangli 20°C 17cP
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’ 10. ansadesuaza1 Al §i3en (Stability and Reactivity) ‘ 12. YoyaduiinnaIne (Ecological Information)
2 3592 < a ' a d
maalfnsen : anuduiivneszuviing :
o ﬁ1ﬂ§ﬁ%ﬂ1ﬁluﬂiﬂuﬁ (Hydrochloric , Sulfuric, Nitric) v‘iwﬂgjﬁ?mﬁﬂam ( Aluminum, Lead, Tin, Zinc ) 50% 32%
a { a o |ama o ° a L o [ I . . A a o a <
midiRamalalasouil Iuazseida’ld $1§50170  Ammonium salts %111 Ammonia &3 AMiluib@e1la1 Oncorhynchus mykiss LCy, @ 45.4 same  Ha@niw/ a3/ 96 1214
. I a1 . A a o A <
TiRasuasenamasing shigfsodums TsdenleTunas lsiiiamanasiusailuiiy AMUTUWYAB Crustacea Daphnia magna EC,,: 40.38 same  {adAniu/ Ans/ 48 4119
anuEdgsmMandl : MIANAENINY tazaNNaINIal UM IHoaTaeaMITINN :
a . '
o wassmeldoamnnilng gnaziinldluanzidlunsannnszuiudesaaonia®inm
Saafudidalld : Lifidoun sinamanlumsazaamatamn:  liazaumedinm
A o ¢ o A o 1~ Ay s =y
waasannmsameminiudunsie : lilldoya mandeuialufu lifidoya
a A 1oy
wansgnulumadamedus : lifidoya

11. %’ayav’imﬁﬁﬂm (Toxicological Information)

miszanamsanundunyReunay ‘ 13. Yofim1sanlumsmin (Disposal Considerations) ‘
o v Y (2 oa A 9 ya A v Y A
50% 329, msivams:  IfiRmwnguine imelnlinansznuasdunadendosiga
P { o o o &
LD, (Dermal, Rabbit): 1,350 1350 Hadansu/ dlansy V3TN ¢ Mauzussyimanuazeraud dmhsanuuvez il
LD,, (i.p., Mouse): 40 40 Jednsw/ Alaniy

‘ 14. YoyaifeINuNI5yUds (Transport Information) ‘

si’iagmﬁwﬁumaﬁﬁwm . rnavandsznna (UN number): 1824
msvmeladlyl sgmoiesayn Ao wazilea 11 le uauae wisled wisladnnn woiignodumsuudavesamlszym : Sodium Hydroxide Solution
msdudamaiamis | fanseuiimis Afadlufuuas Aavidalugd dszamamiludunnedmivnsida 8
Msduianealn | fanseuana awas anin alud wazavea'ld ngumssaq (@i I
msnaunu sauneuazntien 1hafes feetnn aauld o1y seumdn msfanaIn :

< d A A4 A
FOAUITONUATH NIDAYYIA

= y= Y o o =
01ﬂ15ﬂﬂ51ﬂ§] JANUAVIDY ‘1?) Wﬁlclﬂlllﬁﬂ\i rasaauadUUUBNIaY 'WTfJbl%ﬂ

1havnauld uaze1deuy

T =9
HANTENUREUNAY | fAnTouAInIe  anemuazmuduiely  fansewilenauny ld Hanmennsta : Tisidoya

doavin melediin MIvuasRIMyUzvINalta: L4BN

¥y f v s . -y
WANIENVG D5 MmifRmisay  Wldvassausnay  hanelensdianing VINITISINNIAY : hli\lllﬁllmluﬁ
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’ 15. %’aymﬁmﬁuna%’aﬁ'ﬁu (Regulatory Information)

PRIRY)
ﬂ{]‘l’iiﬂﬂ/ﬂlﬂ‘ﬂﬂﬂ‘ﬂ”ﬂﬂQﬂiglﬂﬁ"l‘ﬂﬂ

)

O Wiz WUYAATAYOUATIY WA, 2535

]

N3eNINPAEINNTIN Mmualsznningounsie: atai 1 (naulssnugadmnssy  nsu
152a9)
o
msAanRaIn

O NFPA-704 :

O GHS:

&P

16. 90 a?)‘u 9 (Other Information)

Y
Juidanuenmsdeyannuiasase : 17 iguiou 2556
' Y Y Y o v U
unasteyanazienmsiliniuenmsdoyannaaenie :
1. The National Institute for Occupational Safety and Health(NIOSH):NIOSH Pocket Guide to
Chemical Hazards  http://www.cdc.gov/niosh/npg/npgdcas.html

2. United Nations Recommendations on the Transport of Dangerous Goods (UNRTDG)

http://www.unece.org/trans/danger/publi/unrec/rev14/English/0
5E_Index.pdf
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v %
mes&ammﬂaaﬂm

Tadealalnanlsa

1. Yoyafedfuamsadl uazu3imgudna naz /MSed11vire (ldentification)
v 1 S o s
ISR
A a o @ = 4
yomanswai :  IwAen'lelinas’lsd, Sodium Hypochlorite
MIUFAWTTOUY :  CASH: 7681-52-9 EC/EINECS: 231-668-3  RTECS No.: NH3486300
UNA: 1791 EC Index No. : 017-011-00-1

=) Y o ' a a o
THATRIARIANTHEY :  UIEN 19 wea wuTniia Siia
dninaulng - 9/9 1.1 a.Fouena oafleaaynsang 2.4yNTAIAT 74000

& 2
n3.0-34881-246-7 il 0-3488-1248

2. mste¥anauilusunse (Hazards Identification)

fﬂi‘ﬁ1!Luﬂ‘ﬂ§$m‘ﬂﬁ1ﬂaﬂ?1’ﬁﬂﬁ1iNﬂNﬂ'mi%‘U‘U GHS:

O MIfAnTOW/MITEMUIABIABAINIT Useiangen 1

O M5MAIeANAIBENFUUTIUMITTZAVABIADAIIAT Uszinneoe 1
o 1 ' 9 Y1 a o 1

o msmlihdemsnszduermsusiaedimia Uszinneon 1

g a1 o 9| . o '
o anuilunisasszuveimiziihruneediuamzmzasnnmssy Usziangos 1

g o ¥ a a
AUNTAATIUAYT (iZHHﬂiZﬁW’I sxuumqmumﬂ%)

Y a o ' o '
©) ﬂ’ﬂll!flJuW‘H(ﬂ65$UU'E)’Jﬂ’dzli’hWNWU’ﬂﬂNm‘WWﬂﬂWi]ﬁﬂﬂﬂﬁilJ Uszinngos 1

K 2 a
AUATE (AU BIYITTUNAY i&"iJiJ‘VI'NLﬂuﬁ'IEJE],i])

3 o o o 1 2 3 '
©) anuilusuaseRsuwdunsdaunadonluin Uszinngon 1

¢
’?Nﬂ‘lji%ﬂi’)‘ﬂsllﬂﬂﬂﬁ1ﬂ:

X

My auAY
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Y I U
doanumaasanuiludunsie

o ' a § o o g o o %
o duaneasszuumuaumeladiedudmilunannuvieduiac

O szmeieIApAIMIi LAz el A

o v A ada 3
O duaTioaeaslizIaluin

o233 34

o msldsumuuginnmeaounsldiu

a4 o oA o
nan@eamsdunansomolasuans

awgadlosnuasiall geilenuaisall wiuasoum

a 9 a Sa
5 ldau aslissuuszuigermana

O|O0O|O|O

. = 3
Muldesaseengauindonnso unail

anuiluduasiwouihifinalunsswumlszon : lifidoya

¢ e
3. aenlsznounazdeyaneINUaIUNaN (Composition/Information on Ingredients)

endnbalesm Al :
A - ) .
FINNUAN : Sodium Hypochlorite
Yoa Wﬁf,llu : Sodium Hypochlorite
Forieq : lenaes esrlenvnn
gasluana:  NaOCl

wialuwana: 74442 n3w/lua

2w

JoyafeanuaIuma :
M3 WNOIAY CAS AN
Sodium Hypochlorite 7681-52-9 ‘111‘6:1’1ﬂ3'1 10 %
Sodium Chloride 7647-14-5 TaiAu 12 %
Sodium Hydroxide 1310-73-2 Taifiu 1.5 %
Water 7732-18-5 76 %

Fudethumazmsilyaunalades : Tul
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‘ 4. mmmiﬂguwmmn (First Aid Measures)

ad
'Jﬁﬂ'li‘ljﬁﬂ‘l"lfﬂll'lﬂ

. ;
msmeladlyl Ithedihe ldnsnaitionmauigns  winmelyliazainlily

2

Cal o 1 d o A
ginsalaemely Whdwmmdnui

v o a o F o Y y 3 )
MITUNTNNAINUY noademNWeouseniuil dweendleindsuamin sdiles

20 Wi hdaumng

v o y oy 3 s A Y ¥ A g9
MITUNTNNAINA duaohfsuaunn  asaneuLnaUd aumInnhaneliin

1 ' 9 A o @ oA
‘l‘ﬁﬁWTLl’E)fJNu’E)fJ 20 UIN UIAILUNNINUN

A a v Y o qY A o 1 ¢ o A
NMINauUNU thuthn wwilverRey hawwndnui

o W

IMI/MANIZNUNTIATY

< a o ' a o = A v = a aa
o msmale: lo duae melad melata naeudsssnery 1afsve aauld o1feu e19dedin
o Al miauas  Aavdaluyd
1M I/mansznuiidng :

< B o ' = o a A v ~ 2 Aa
o msmale: To Auae melad welava naeudessney 1iafsue aduld 01w 019de®in
o fmia: imfauas  Aavafalng

A a v £ 4 9 = < a

o msnaunu : uavdeu 1hanes aauld edeu Jeon viuaad
o anm:awad ham arlndedreguuss

Yy o

Yemsiisanmamsunndfidesiiufivazmsquadnuamsiddgfinasdufiums : enwsdilea

5. mmmswmgnwaa (Fire Fighting Measures)

o A a H s s a Yy
msduwasimanzan : 11 miveulaeenlyd Trly uaznaniinga

o o Ay
msduwash Tmange : -
anndudunsieiiaanaisadl :

A ' a ' v o Y a o 9 a 3 ~
o iielhigndaldl uannwdeu s linamsaateds limaeendau wazManassu
Y| v oa v o o . L a
gunsailestuiiiabnazdondssz s mSurinnagunas :
a 9 o = Y 9 9
o awyarvynas gatlesnuensall aamihmnilesdumsnmela

) I A oo & Vo]
O 1ma:aaau1w50wmﬂazaaamawaamummufzmigua:aﬂazaaﬂa
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‘6. mmms5)’ﬂmixﬁa§miwnuax%’ﬂﬁmmami (Accidental Release Measure)

Jonasszedruynana :

O E]WEJ‘WﬂL!E]E]ﬂ%1ﬂﬂ?iimﬁﬁ1iﬂﬂiﬂ

¥ @ a

o swdudaasnilagass
o Wwugaauleszmevosmsiinly
dY| v w1
gunsaiflesfusivaruynna :
kY @ a CR) Ay @ a
o awyailesiumsnil ginsalagemele nazqelieilostumani
v v Y A' v
domisszTadhuGanadon :
. [ %
o Yeatulildmsnaswumashmsisas

o W W

38ms ez TagdmSuiniy uezhanvazen :
Y o = oY @ a = 9 [ = U A @
o awgaileaiuanall gunsaitlostuszuumelariiauuuilldnsesmanasiu tiuasounnsonszala
9
nih
WizveormeluuSnanims va

A 4 A
Younduwaradn

1¥gulnsaldnansindivlu
Faumrugaaztanaadn @uuisila)

: .
emnaalduilouldgunaradnilasaguidaldasdmaradniadwdr ldmldiuillaiivouds

O O O O O

3)

o v Y o

; p
atheiids “mrsnlituileuningiidmg 1l hidaamdeimua

(l

7. msvueeaneudne 15911 tazmsdafiu (Handling and Storage)

- » " A v ay . -
YamsszYalumsvudie maeuthe 1¥nuedraasass :
a A v o <
O wanasamsdudamstunaiu
0 faszuuszeemeaiidisane luusnaldau
aamzmatiuinmedaaeadit :
oy a < a = < a
o Tamwuzldaiin nuluusnuiiszuisemealda nulufuia
= Y v
o wuliimnanudou taiuaa
e o (aaa o a PRy P < aa da
o astawsarnlgiseguusanunsannaiia uazasmindanuilunsa nazassardaa

v v Y a v 1y
VIAITITINANHAIUINADN : ‘llﬁJ‘U@};l’ﬁ
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’ 8. mImuguMsSuudauazmsilesiudiuynna (Exposure Controls/Personal Protection)

T ' . v v v Y
mmaq‘mwmu@umﬁuauwa :

PEL: 1 ppm as Chlorine gas (OSHA 2010)

TWA: 0.5 ppm as Chlorine gas (ACGIH 2010)

ﬂ1§ﬂ’31|ﬂil°ﬂ1xﬁﬂ'3ﬂiiNﬁ!ﬁN]zﬁN :

'Y

Yt A o~
o waldimsszueemaiiiosme

P .
a @ a

O AAMITZUURADINIARNIEN

Y| v w1
gunsadlesfiudediuynna :

&

ﬂﬁﬂﬂﬂﬁuizﬂUWWUGlﬁ]

Y @ A 9 @
msilesnuile msilesnualean

Y

uiedmsuilearuasiai) avhmntlestumanasiu) | @iumilssoniewiunsoua)

yanumsIAll nsgafanih

v a wa
YomsUlfiid :
= £ zs' =
o nldvumdediitfeumsni
Y A Y o o oA A A quy 3
o dulenasniManIMaIMOuRuas AouAueIs quyrInTe l9vei

Y a A A A A = Ao
O MUNUDIHIT ANIATDIAN maguuwﬂuﬁmuwmmu

9. ﬂqmauﬁ'ﬁmamummmzmamﬁ (Physical and Chemical Properties)

vouranla imdoseuden

nauRy

1) Snvazilil

2)  nau

3)  szAuMIATInAveINaAY 0.77 ppm
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paaadAmanen ez mani (@) :

4)  manudlunsas 10.8-13.0

5)  yanasumadgadeniia -19.4°C

6) yameABIRUIAZTIVeIMIAEA | 111°C

7) a0l Tuda'ld

8) OATIMIIZIMY lifidoya

9) anuaunsalumsgndaluld Tida'ld

10)  miaanidagaganazagavesni il wiemdadiiageganazmigaveamasziiia (%, vv)
Faa : Tutidoya Favu : lulideya

1) anwaule 17.5 mmHg (1.6 kPa) figaivigil 20 °C

12)  anuvuinle (ema=1) lifidoya

13) Aanwmniudining oh - 1) 1.20 ﬁqmwgﬁ 20°C

14)  anuawisalumsazate’ld azaneluh 18R

15)  mdulszanimsazaevesanslu | hifideya
q‘?umm n-octanol ﬂ'ﬂﬁ‘l (LogK_,)

16) gavigingnanuldies laida'lvl

17) QuugiivesmIaaedl hifidfoya

18) ANuwila 2.6 cP figaingi 20°C

10. ananadesuazanulane§i3en (Stability and Reactivity)

matfalfnsen :

o hilgiseguusaitesziliany

" Asaun (U Hydrochloric Acid, Nitric Acid )

Ammonium salts)

Ammonia Compounds(

Acid compounds (L‘I;u Aluminium Chloride, Ferric Chloride ,Alum)

Acid-based cleaning compounds( Brick ,concrete cleaners)

191 Ammonium Chloride , Ammonium

o imlifnguusisesiiiady (de)
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3.2.4 Fault Tree Analysis (FTA)
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3.2.5 EVENT TREE ANALYSIS (ETA)
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3.2.6 HAZOP (Hazard and Operability Study)
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