EZ-MUD®

Polymer Emulsion

Description  EZ-MUD, a liquid polymer emulsion containing partially hydrolyzed
polyacrylamide/polyacrylate (PHPA) copolymer, is used primarily as a
borehole stabilizer to prevent reactive shale and clay from swelling and
sloughing. EZ-MUD is also added to low-solids drilling fluids to increase
lubricity, fluid viscosity, and to improve carrying capacity of air/ffoam injection
fluids.

Applications/Functions  *  Stabilize reactive shale and clay formations
« Improve borehole stability
- Enhance slurry rheological properties
«  Alleviate mud rings, bit balling and booting-off in clay formations
«  Reduce drill pipe torque and pumping pressure
«  Minimize rod chatter in diamond core drilling
«  Create "stiff-foam" and maintain foam integrity

«  Flocculate non-reactive solids in reserve pit at low concentrations

Advantages ¢ Mixes easily with minimum shear in fresh water
«  Provides effective clay and shale stabilization with lower viscosity
« Imparts high degree of lubricity
«  Non-fermenting
«  Breaks down chemically with bleach (sodium hypochlorite)

»  ANSI/NSF Standard 60 Certified

Typical Properties +»  Appearance Thick, opaque white liquid
«  Density 8.5 Ib/gal (1.02 g/cm®)
e pH (1 quart per 100 gallons water) 8.5
«  Flash point, PMCC °F, °C >200 (>93.3)
«  Thermal stability, °F, °C 250 (121)
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Recommended Approximate Amounts of EzZ-MUD® Added to Drilling Fluid System

Treatment o L .
Drilling Application/Desired Quarts/

Property 100 gal

Pints/bbl | Liters/m?

Added to fresh water (To formulate a clay-free drilling fluid)

« To stabilize reactive clay and shale | 0.5-2.0 [0.5-1.75|1.25-5.0

- To retard rod vibration, reduce

. 1.0-20 |1.0-175| 25-5.0
torque and pumping pressure

Added to QUIK-GEL® or BORE-GEL™ Drilling Fluids

« To retard reactive shale and clay

and enhance lubricity 05-10 | 05-10 |1.25-25

Added to injection liquid in air/foam drilling applications

«  To improve foam performance and
hole conditions

05-10 | 05-10 |1.25-25

Notes:
«  Make-up water used to mix EZ-MUD should meet the following
quality:

total chloride less than 1500 ppm (mg/L)
total hardness less than 150 ppm as calcium
total chlorine less than 50 ppm

water pH between 8.5-9.5

+ Reduce total hardness of make-up water by adding soda ash
(sodium carbonate) at 0.5 to 1 pound per 100 gallons (0.6 - 1.2
kg/m®) of make-up water.

+ EZ-MUD can be chemically broken down with liquid bleach in regular
household concentration (5% sodium hypochlorite). Use one gallon
of liquid bleach per 100 gallons (10 Iiters/ma) of fluid formulated with
EZ-MUD. Do not use perfumed liquid bleach or solid calcium
hypochlorite.

Packaging EZ-MUD is packaged in 5-gal (19-liter) and 1-gal (3.8-liter) plastic containers.

Availability EZ-MUD can be purchased through any Baroid Industrial Drilling Products
Distributor. To locate the Baroid IDP distributor nearest you contact the
Customer Service Department in Houston or your area IDP Sales
Representative.

Baroid Industrial Drilling Products,

A Product and Service Line of Halliburton Energy Services, Inc.
3000 N. Sam Houston Pkwy. E.
Houston, TX 77032

Customer Service (800) 735-6075 Toll Free (281) 871-4612

Technical Service (877) 379-7412 Toll Free (281) 871-4613




HALLIBURTON

Safety Data Sheet (93/112/EC)

Product Trade Name: EZ-MUD®

Revision Date: 05/17/2001

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE
COMPANY/UNDERTAKING

Identification of Substances or Preparation

Product Trade Name: EZ-MUD®

Synonyms: None

Chemical Family: Blend

Application: Shale Inhibitor

Company Undertaking Halliburton Manufacturing Services, Ltd.

Identification Devron Facility, Howemoss Place
Kirkhill Industrial Estate
Dyce

Aberdeen, AB21 0GS
United Kingdom
Emergency Phone Number: +44 01224 776600 or +1 713 676 3000

Prepared By Product Stewardship
Telephone: 1-580-251-4335

2. COMPOSITION/INFORMATION ON INGREDIENTS

SUBSTANCE CAS EINECS PERCENT UK Germany Netherlands EEC
Number OEL/MEL MAK/TRK MAC Classification

Hydrotreated light petroleum 64742-47-8 [265-149-8 [10-30% (5 mg/m® Not applicable|Not applicable(Xn; R65
distillate

3. HAZARDS IDENTIFICATION

Hazard Overview May cause eye, skin, and respiratory irritation. May cause headache, dizziness,
and other central nervous system effects. May be harmful if swallowed.

4. FIRST AID MEASURES

Inhalation If inhaled, remove to fresh air. If not breathing give artificial respiration, preferably
mouth-to-mouth. If breathing is difficult give oxygen. Get medical attention.

Skin Wash with soap and water. Get medical attention if irritation persists. Remove
contaminated shoes and discard.

Eyes In case of contact, immediately flush eyes with plenty of water for at least 15
minutes and get medical attention if irritation persists.

EZ-MUD®
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Ingestion Get medical attention! If vomiting occurs, keep head lower than hips to prevent
aspiration.

Notes to Physician Not Applicable

5. FIRE FIGHTING MEASURES

Suitable Extinguishing Media  Water fog, carbon dioxide, foam, dry chemical.
Unsuitable Extinguishing Media None known.

Special Exposure Hazards Decomposition in fire may produce toxic gases. Use water spray to cool fire
exposed surfaces.

Special Protective Equipment forFull protective clothing and approved self-contained breathing apparatus required
Fire-Fighters for fire fighting personnel.

6. ACCIDENTAL RELEASE MEASURES

Personal Precautionary Use appropriate protective equipment.
Measures

Environmental Precautionary Prevent from entering sewers, waterways or low areas.
Measures

Procedure for Isolate spill and stop leak where safe. Contain spill with sand or other inert
Cleaning/Absorption materials. Scoop up and remove.

[7. HANDLING AND STORAGE

Handling Precautions Avoid contact with eyes, skin, or clothing. Avoid breathing vapors. Wash hands
after use. Launder contaminated clothing before reuse.

Storage Information Store away from oxidizers. Keep container closed when not in use.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Engineering Controls A well ventilated area to control dust levels. Local exhaust ventilation should be
used in areas without good cross ventilation.

Respiratory Protection Organic vapor respirator with a dust/mist filter. In high concentrations, supplied air
respirator or a self-contained breathing apparatus.

Hand Protection Impervious rubber gloves.

Skin Protection Rubber apron.

Eye Protection Chemical goggles; also wear a face shield if splashing hazard exists.
Other Precautions Eyewash fountains and safety showers must be easily accessible.

9. PHYSICAL AND CHEMICAL PROPERTIES

Physical State: Liquid

Color: White to gray

Odor: Mild hydrocarbon

pH: 6-8

Specific Gravity @ 20 C (Water=1): 1.0

Density @ 20 C (kg/l): 1

Bulk Density @ 20 C (kg/m3): Not Determined
EZ-MUD®
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Boiling Point/Range (C):
Freezing Point/Range (C):
Flash Point/Range (C):

Flash Point Method:
Autoignition Temperature (C):

Flammability Limits in Air - Lower (g/l):

Flammability Limits in Air - Lower (%):

Flammability Limits in Air - Upper (g/l):

Flammability Limits in Air - Upper (%):
Vapor Pressure @ 20 C (mmHg):
Vapor Density (Air=1):

Percent Volatiles:

Evaporation Rate (Butyl Acetate=1):
Solubility in Water (g/100ml):
Solubility in Solvents (g/100ml):
VOCs (g/l):

Viscosity, Dynamic @ 20 C (centipoise):
Viscosity, Kinematic @ 20 C (centistrokes):

Partition Coefficient/n-Octanol/Water:
Molecular Weight (g/mole):
Decomposition Temperature (C):

175
Not Determined

Not DeterminedMin: > 93

PMCC

> 200

Not Determined
Not Determined
Not Determined
Not Determined
0.002

Not Determined
~70

<1

Partially soluble
Not Determined
Not Determined
Not Determined
Not Determined
Not Determined
Not Determined
Not Determined

[10. STABILITY AND REACTIVITY

Stability Data:

Hazardous Polymerization:
Conditions to Avoid

Incompatibility (Materials to

Avoid)

Hazardous Decompaosition

Products

Additional Guidelines

Stable
Will Not Occur
Keep away from heat, sparks and flame.

Not determined.

Ammonia. Oxides of nitrogen. Carbon monoxide and carbon dioxide.

Not Applicable

[11. TOXICOLOGICAL INFORMATION

Principle Route of Exposure

Inhalation

Skin Contact
Eye Contact

Ingestion

Aggravated Medical Conditions

Chronic Effects/Carcinogenicity

Other Information

Eye or skin contact, inhalation.

May cause respiratory irritation. May cause central nervous system depression
including headache, dizziness, drowsiness, incoordination, slowed reaction time,
slurred speech, giddiness and unconsciousness.

May cause skin irritation.
May cause severe eye irritation.

Aspiration into the lungs may cause chemical pneumonitis including coughing,
difficulty breathing, wheezing, coughing up blood and pneumonia, which can be
fatal. May cause central nervous system depression including headache,
dizziness, drowsiness, muscular weakness, incoordination, slowed reaction time,
fatigue blurred vision, slurred speech, giddiness, tremors and convulsions.

Lung disorders.

No data available to indicate product or components present at greater than 1%
are chronic health hazards.

None known.
EZ-MUD®
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Toxicity Tests

Oral Toxicity: Not determined
Dermal Toxicity: Not determined
Inhalation Toxicity: Not determined

Primary Irritation Effect: Not determined

Carcinogenicity Not determined
Genotoxicity: Not determined
Reproductive / Not determined

Developmental Toxicity:

[12. ECOLOGICAL INFORMATION

Mobility (Water/Soil/Air) Not determined
Persistence/Degradability BOD(28 Day): 40% of COD
Bio-accumulation Not Determined

Ecotoxicological Information

Acute Fish Toxicity: TLM96: >1000 mg/l (Pimephales promelas)
Acute Crustaceans TLMA48: 98 mg/l (Acartia tonsa)
Toxicity:
Acute Algae Toxicity: EC50: 16.70 mg/l (Skeletonema costatum)
Chemical Fate Information Not determined
Other Information Not applicable

[13. DISPOSAL CONSIDERATIONS

Disposal Method Not determined

Contaminated Packaging If empty container retains product residues, all label precautions must be
observed. Store away from ignition sources. Transport with all closures in place.
Return for reuse or disposal according to national or local regulations.

[14. TRANSPORT INFORMATION

Land Transportation
ADR Not restricted
Air Transportation

ICAO/IATA
Not restricted

Sea Transportation
IMDG
Not restricted

EZ-MUD®
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Other Shipping Information

Labels: None

[15. REGULATORY INFORMATION

EC Supply labeling This product is subject to the labeling requirements of EC Directives 67/548/EEC
Requirements and 88/379/EEC as amended.
Classification Xi - lrritant.

Risk Phrases
R36/38 Irritating to eyes and skin.

Safety Phrases
S37/39 Wear suitable gloves and eye/face protection.

EINECS Inventory This product does not comply with EINECS

Germany, Water Endangering  Not determined.
Classes (WGK)

[16. OTHER INFORMATION

The following sections have been revised since the last issue of this MSDS
Not applicable

Additional Information For additional information on the use of this product, contact your local Halliburton
representative.

For questions about the Material Safety Data Sheet for this or other Halliburton
products, contact Product Stewardship at 1-580-251-4335.

Component Classification Xn - Harmful.
R65 Harmful: may cause lung damage if swallowed.

Disclaimer Statement This information is furnished without warranty, expressed or implied, as to
accuracy or completeness. The information is obtained from various sources
including the manufacturer and other third party sources. The information may not
be valid under all conditions nor if this material is used in combination with other
materials or in any process. Final determination of suitability of any material is the
sole responsibility of the user.

***END OF MSDS***
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