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Chompunoot Chareonwutilap 2009: A Rheological Study of Dilute Carbon Black
Suspensions for In-Mold Coating Applications. Master of Engineering (Industrial
Engineering), Major Field: Industrial Engineering, Department of Industrial

Engineering. Thesis Advisor: Mr. Chuckaphun Aramphongphun, Ph.D. 100 pages.

The objective of this research is to study about rheological behavior of dilute carbon
black suspensions in macro and micro channels. The viscosity data in macroscale, which
measured by a parallel-disc rheometer, were fitted by the Sisko viscosity model. The viscosity
data in microscale were analyzed by the no-slip and slip boundary conditions to determine the
slip length which occurs in the slip flow. The 2’ Factorial designs were used to find factors that
significantly affect the slip length. These factors include: (1) Content of carbon black: 0% and
2.5% by weight, (2) Surface chemistry: hydrophobic surface by silicone coating, with and
without coating and (3) Surface roughness: R, = 0.85 micrometer by grinding and R, = 0.94
micrometer by Electrical Discharge Machining (EDM). The viscosity data in microscale were
tested using a microslit rheometer, which were custom built and developed. This research work

focuses on two temperatures: 25 and 50 C.

According to the analysis of the slip length at both 25 and 50 °C, it was found that the
content of carbon black, hydrophobic mold surface, and surface roughness of the mold
significantly affect the slip length. The condition that gave the highest slip length for using in in-
mold coating applications is 2.5% by weight carbon black, coated mold with silicone and used

R, 0.94 micrometer by EDM.
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5. M309NUUUMINAADY (Design of Experiments)
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Safety Data Sheet

Date: | December 26, 2007 | Ref: T-S-SP0S8
Commercial name of Product Issye no: 04
Qesterm QE-1171-70 Page 1 of 5
1. Chemical products and company identification
1.1 Chemical Description: Synthetic fatty acid modified alkyd
resin, solution in Xylene
CAS No: N.A.
1.2  Manufacturer/Supplier: Qualimer Co., Itd.
29/3 Moo 2,

Banbung-Klang Rd., Km.56,
Nongyai, Chonburi 20190 Thailand

1.3 For emergency information: Tel : (038) 168-572-76

Fax : (038) 168-577

2. COMPOSITION/COMPONENTS INFORMATION

Synthetic fatty acid modified alkyd resin
Approx. 70 % in xylene

Xylene isomers mixture
Weight % approx. 30
CAS No.: 1330-20-7 Index No.: 601-022-00-9
EEC No.: 215-535-7
Classification: R10; Xn R20/21; Xi R38
Specific threshold concentration
Xn; R 20/21 = from 12.5 %
Xn; R 20/21-38 = from 20 %

3. HAZARD IDENTIFICATION

Flammability: Flammable

Flash Point: 27%C Method :
Toxicity : =

TLV (TWA) 100 ppm, Xylene

TOC

This information is based on present knowledge of Qualimer. It is recommended that
customers carry out their own assays to guarantee the safety in the use of the product.

[ Doc No: SP-QP-09-02 Revision No: 00

Issue Date : 08/05/2008 |
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Safety Data Sheet

Date: ' December 26, 2007 Ref: T-S-SP058

Commercial name of Product Issue no: 04
Qester’™ | QE-1171-70 | Page 2 of 5

4. FIRST AID MEASURES

Inhalation: If respiratory problems arise, move the victim to fresh air. Give
artificial respiration only if breathing has stopped. Give cardiopulmonary
resuscitation (CPR) if there is no breathing and no pulse. Obtain medical
advice immediately.

Ingestion: If victim is alert and not convulsing, rinse mouth out and give
200-300 mi (1 cup) of water and dilute material. Do not induct vomiting. If
spontaneous vomiting occurs, have victim lean forward with head down to
avoid breathing in of vomits, rinse mouth and administer more water. Obtain
medical attention immediately

Skin contact: In case of contact, immediately flush skin with plenty of
water. Remove contaminated clothing and shoes. Wash clothing before
reuse. Thoroughly clean shoes before reuse. Get medical attention

Eye contact: Immediately flush eyes with running water thoroughly for 5
minutes. Hold eyelids open during flushing. If irritation persists, repeat
flushing. Obtain medical attention

5. FIRE FIGHTING MEASURE

Extinguishing media: extinguishing powder or CO,
In case of bigger fires also foam and water spray.

In case of bigger fire formation of carbon monoxide and chemicals from
decomposition may form. Fire fighters have to wear self-contained breathing
apparatus.

6. SPILL AND LEAKAGE

Do not empty into drains. Remove mechanically; cover remainders with
absorbent material (e.g. saw dust, chemical binder based on calcium silicate
hydrate, sand). Keep damp in a safe ventilated area.

Further disposal: Storage on approved landfill or special refuse damp, or by
incineration.

7. HANDLING AND STORAGE

Handling: Avoid contact with eyes, skin or clothing, breathing aerosols,
mists and vapors. Wash thoroughly with soap and water after handling. Wash
contaminated clothing thoroughly before re-use. Use normal good industrial
hygiene and housekeeping practices.

Process Hazards: Avoid PVC and rubber gaskets and hoses.

Storage Requirement: Avoid PVC and rubber Gaskets and hoses.

Storage Temperature: Avoid exposure to temperature above 50 °C

Ensure adequate ventilation or exhaust ventilation in the working area.

This information is based on present knowledge of Qualimer. It is recommended that
customers carry out their own assays to guarantee the safety in the use of the product.
[ Doc No: SP-QP-09-02 Revision No: 00 Issue Date : 08/05,/2008 |
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Safety Data Sheet

Date: | December 26, 2007 Ref: T-S-SP058
Commercial name of Product Issue no: 04
1M
Qester' " | QE-1171-70 Page 3 of 5

8. EXPOSURE CONTROL / PERSONNEL PROTECTION

Protection of workers —
Threshold value in air defined by TRGS 900 (MAK value):
Xylene (all isomers) 100 ppm corresp.
CAS No.: 1330-20-7 (eight hours average value)
Maximum limit of excess factor 2(II)
Remark: H (= can be reserved through the skin), DFG

Engineering Measures:
Where this material is not used in a closed system, good enclosure and local
exhaust ventilation should be provided to control exposure.

Respiratory Protection:

Where exposures are below the established exposure limit, no respiratory
protection is required. Where exposures exceed the established exposure limit,
use respiratory protection recommended for the material and level of
exposure.

Eye Protection:

Wear eye/face protection such as chemical splash proof goggles or face shield.
Eyewash equipment and safety shower should be provided in areas of potential
exposure. '

Skin Protection:
Avoid skin contact. Wear impermeable gloves and suitable protective clothing.

Additional Advice:

Food, beverages, and tobacco products should not be carried, stored, or
consumed where this material is in use. Before eating, drinking, or smoking,
wash face and hands thoroughly with soap and water. It is recommended that a
shower be taken after completion of work shift especially if significant contact
has occurred. Work clothing should then be laundered prior to reuse. Street
clothing should be stored separately from work clothing and protective
equipment. Work clothing and shoes should not be taken home.

9. PHYSICAL AND CHEMICAL PROPERTIES

Form: Liquid

Color: Amber

Boiling point: 125°¢

Density: 1.05 approx. 25%C; g/cc
Viscosity 1,200 - 2,300 approx. Cps, 25°C
Solubility Organic solvents Insoluble in water

Flammable limits in Air ~ Xylene lower: 1.0 % by vol. Upper: 8.0 % by vol.
Ignition Temperature >450 °C
Flash point 25° C approx.

This information is based on present knowledge of Qualimer. It is recommended that
customers carry out their own assays to guarantee the safety in the use of the product.
[[Doc No: SP-QP-09-02 Revision No: 00 Issue Date : 08/05/2008 |
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Safety Data Sheet
Date: ‘ December 26, 2007 Ref: T-S-SP058
Commercial name of Product Issue no: 04
Qester'" | QE-1171-70 Page 4 of 5
10. STABILITY AND REACTIVITY
Stability: Stable under normal conditions of storage and uses
Reactivity: Non-reactive under normal conditions of storage and
use.
Conditions / material Avoid contact with oxidizing agents, strong acids
to avoid. and alkalis. Avoid heating containers to prevent

build-up of pressure with risk of subsequent
explosion and fire.

11. TOXICOLOGY INFORMATION

LDso oral: Not established
LDsg skin contact: Not established
LDs inhalation: Not established

12. ENVIRONMENTAL INFORMATION

Evidence suggests it is unlikely this material will present a serious
environmental hazard. However, the solvent may be classified as being
dangerous for the environments. The product should not be allowed to enter
drains or watercourse or be deposited where it can affect ground or surface
waters.

13. DISPOSAL CONSIDERATIONS

Dispose of in compliance with local and state regulations.

14. TRANSPORT INFORMATION

This material is regulated by the US DOT.
Proper Shipping Name is: Flammable Liquid, N.O.S: Resin solution

UN ID Number is : UN 1866
UN Class £3

IMDG Glass 133
Packing Group IO
Special Provisions : No Data
Hazard Class +.3.0
Additional Hazard Class : No Data
Additional Hazard Class : No Data
DOT Hazard Information

Explosive : No
Explosive Class : No

Data Description : No Data
Skin Corrosive : No
Metal Corrosive : No
Poisonous : No

This information is based on present knowledge of Qualimer. It is recommended that
customers carry out their own assays to guarantee the safety in the use of the product.

[ Doc No: SP-QP-09-02 Revision No: 00 Issue Date : 08/05/2008 |
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Safety Data Sheet
Date: [ December 26, 2007 Ref: T-S-SP058
Commercial name of Product Issue no: 04
T
Qester'" | QE-1171-70 Page 5 of 5

15. REGULATORY INFORMATION

SARA Title III This product contains the following toxic chemicals

information: subject to the reporting requirements of Section 313 of

the Emergency Planning and Community Right-To-Know
Act of 1986 and of 40 CFR 372

TSCA information: All ingredients are on the TSCA Chemical Substances

Inventory.
California This product is NOT subjected to Proposition 65
Proposition 65 notification requirement.
information:
Canadian WHMIS Class B, Division 2 — Flammable liquid (CPR35)
Classification: Class D, Division 2B --Toxic
16. OTHER INFORMATION

The data given here is based on current knowledge and experience. The
purpose of this safety data sheet is to describe the products in terms of
their safety requirements. The data does not signify any warranty with

regard to the products’ properties.

This information is based on present knowledge of Qualimer. It is recommended that
customers carry out their own assays to guarantee the safety in the use of the product.

|_Doc No: SP-QP-09-02

Revision No: 00

Issue Date: 08/05/2008 |

MNEUINA N1 (AD)



61

SAFETY DATA SHEET
844-9955 CHROMA-CHEM®LAMP BLACK LB EVUI"IIK
Material no. Version 1.1/ AU
. ; Revision date 2007/11/14
Specification 139123 Print Date 20.02.2008
VA-Nr Page 1/8

1. IDENTIFICATION OF THE MATERIAL AND SUPPLIER

Product information

Trade name
Code No.

Company

Telephone
Telefax

Emergency telephone number

Use of the Substance /
Preparation

844-9955 CHROMA-CHEM®LAMP BLACK
8449955BL

Evonik Degussa Australia Pty. Ltd.
30, Commercial Drive
Dandenong, Vic. 3175

Australia

+61 3 9703-8888

+61 3 9703-8890

+61 3 9703-8888 (BH)

Non-aqueous colorant

LB

2. HAZARDS IDENTIFICATION

This material is hazardous according to criteria of Australian Safety and
Compensation Council (ASCC).
Classified as Dangerous Goods by criteria of the Australian Dangerous Goods Code
(ADG Code) for Transport by Road and Rail.

_ Symbol(s)
R-phrase(s)

S-phrase(s)

Xi Irritant

R10 Flammable.

R36 Irritating to eyes.

S16 Keep away from sources of ignition - No smoking.

S26 In case of contact with eyes, rinse immediately with
plenty of water and seek medical advice.

S23 Do not breathe vapour.

528 After contact with skin, wash immediately with plenty of

soap and water.

3. COMPOSITION / INFORMATION ON INGREDIENTS

e 2-Methoxy-1-methylethyl acetate 30% - 60%
CAS-No. 108-65-6
R10
Xi R36
e Naphtha (petroleum), hydrotreated heavy  10% - 30%
CAS-No.
Xn R65, R66
 Carbon black 10% - 30%
CAS-No. 1333-86-4
 Ethoxylated alkyl ether phosphate <10%
CAS-No.
Xi R38, R41
MSDS-AUS(PS51/100) / 14.11.2007 00:45
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SAFETY DATA SHEET
844-9955 CHROMA-CHEM®LAMP BLACK LB @ quﬂvl‘l‘s
Material no. Version 1.1/ AU
z Revision date 200711114
Specification 139123 Print Date 20.02.2008
VA-Nr Page 2/8
« Ingredients determined not to be 30% - 60%
hazardous
CAS-No.

See section 16 for text of risk phrases

Other information

This material is classified as hazardous under OSHA regulations.

4. FIRST AID MEASURES

Inhalation

If inhaled, remove to fresh air. If breathing is difficult, give oxygen. If unconscious, evaluate the need
for artificial respiration. Get immediate medical attention.

Skin contact

Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated
clothing and shoes. Thoroughly wash clothing, shoes and protective equipment before reuse or
discard. Get medical attention if irritation develops or persists.

Eye contact

In case of contact, immediately flush eyes with plenty of water for at least 30 minutes, while holding
eyelids apart.

Do not allow contaminated water to contact the unaffected eye or face during irrigation of an affected
eye.

Obtain medical attention immediately.

Ingestion

Do not induce vomiting. If vomiting occurs spontaneously, keep head below hips to prevent
aspiration of liquid into the lungs. Get medical attention.

If the heart has stopped or breathing has stopped, trained personnel should begin cardiopulmonary
resuscitation or artificial respiration immediately.

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media

Use water spray or fog, foam, dry chemical or CO2.

Hazards from combustion products

Combustible liquid. Vapors can travel to a source of ignition and flash back. Explosive mixtures may
occur at temperatures at or above the flashpoint.

Further information

As in any fire, wear self-contained positive-pressure breathing apparatus, (MSHA/NIOSH approved
or equivalent) and full protective gear.
Containers can build up pressure if exposed to heat (fire). Cool with water spray.

MNHUINA N2 (AD)
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SAFETY DATA SHEET

844-9955 CHROMA-CHEM®LAMP BLACK LB EVOnIK
Material no. Version 1.1/ AU
. . Revision date 2007/11/14
Apeiication == Print Date 20.02.2008
VA-Nr Page 3/8

Hazchem code

3[v]

6. ACCIDENTAL RELEASE MEASURES

Additional advice

Absorb spill with inert material, then place in a chemical waste container. After removal, flush
contaminated area with water and collect for disposal. Clean up spills immediately. Remove sources
of

ignition and ventilate area. Use a respirator and other protective equipment as outlined in Section 8.
Obey relevant local, state, provincial and federal laws and regulations. Do not contaminate any
lakes, streams, ponds, groundwater or soil.

7. HANDLING AND STORAGE
Handling

Safe handling advice

Keep away from heat. Keep away from sparks, flames and other sources of ignition. Avoid contact
with eyes, skin and clothing. Avoid breathing vapor or mist. Use with adequate ventilation. The
need for grounding and bonding of containers in accordance with OSHA 29 CFR 1910.106 and
NFPA 77 should be assessed for all product transfers. Follow all MSDS/label precautions even after
the container is emptied because it may retain product residues. Wash thoroughly after handling.

Storage

Requirements for storage areas and containers

Keep in a dry, cool place.

Keep container closed when not in use.

Residual vapors might explode on ignition; do not apply heat, cut, drill, grind or weld on or near this
container.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Biological limit values
No biological limit allocated.

Components with workplace control parameters

e 2-Methoxy-1-methylethyl acetate

CAS-No. 108-65-6

Control parameters 50 ppm Time Weighted Average (TWA):(AU OEL)
274 mg/m3

Control parameters 100 ppm Short Term Exposure Limit (STEL):(AU
548 mg/m3 OEL

Control parameters Skin designation:(AU OEL)

Can be absorbed through the skin.

» Carbon black
CAS-No. 1333-86-4

Control parameters 3 mg/m3 Time Weighted Average (TWA):(AU OEL)

Engineering measures
Use explosion-proof ventilation equipment.

MSDS-AUS(P51/100) / 14.11.2007 00:45
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Personal protective equipment

Respiratory protection

A respiratory protection program that meets OSHA 1910.134 and ANSI Z88.2 or applicable
federal/provincial requirements must be followed whenever workplace conditions warrant respirator
use. NIOSH's "Respirator Decision Logic" may be useful in determining the suitability of various
types of respirators.

Skin Protection

Use impermeable gloves.

Eye protection
Chemical resistant goggles must be worn.

Skin and body protection

A safety shower and eye wash fountain should be readily available.

To identify additional Personal Protective Equipment (PPE) requirements, it is recommended that a
hazard assessment in accordance with the OSHA PPE Standard (29CFR13910.132) be conducted
before using this product.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance

Form paste

Colour black

Odour Sweet ether-like odor.
Safety data

Boiling point/range

Flash point

Relative density
Solubility/qualitative

Viscosity, dynamic

>143°C

42.22°C

Method Setaflash Closed Cup
1.1 (25°C)

Solubility in water: Negligible.

70-90KU (25°C)

10. STABILITY AND REACTIVITY

Conditions to avoid

Incompatible materials

Avoid high temperatures and sources of ignition.

oxidizing substances

11. TOXICOLOGICAL INFORMATION

Acute / chronic effects

Inhalation

MSDS-AUS(P51/100}/ 14.11 2007 0045

May cause eye, skin and respiratory tract irritation.
Combustible liquid and vapor.

Possibly irritating.
Excessive inhalation of solvent vapors may cause nasal and respiratory

irritation and central nervous system effects including dizziness, weakness,

fatigue, nausea, headache, possible unconsciousness and even death.
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Skin A moderate skin irritant based on testing of similar CHROMA-CHEM®
base mixtures. Prolonged or repeated contact may cause irritation.
Prolonged skin contact with large amounts of ether acetates may cause
drowsiness.
Eyes Irritating.
May cause tearing, reddening and/or swelling.
May injure eye tissue if not removed promptly.
Ingestion May cause gastrointestinal irritation, nausea, vomiting, and diarrhea.
Chronic exposure High vapor concentrations (3000 ppm) of propylene glycol monomethyl

ether acetate caused upper respiratory irritation and liver and kidney
effects in subchronic animal testing. The relevance of these results to
humans is not known.

Health studies have shown that many petroleum hydrocarbons pose
potential human health risks which may vary from person to person. As a
precaution, exposure to liquids, vapors, mists or fumes should be
minimized.

Some studies have linked exposure of carbon black dust to lung effects.
IARC classifies carbon black as a Category 2B Carcinogen (known animal
carcinogen, possible human carcinogen) based on inhalation studies.
However, the manufacturers of carbon black state that epidemiologic
studies of workers in the carbon black industry in the U.S. and W. Europe
show no significant adverse health effects due to occupational exposure.
This product contains an ingredient that has been shown to produce
mutagenic effects in in vivo testing.

Because this product is a free-flowing liquid or paste, dust inhalation is not
an expected route of exposure.

12. ECOLOGICAL INFORMATION

Elimination information (persistence and degradability)
Behaviour in environmental compartments
Ecotoxicity effects

Further information on ecology

Further Information No ecotoxicological studies are available.

13. DISPOSAL CONSIDERATIONS

Product

Waste must be disposed of in accordance with federal, state, provincial and local regulations.
CONTAINER DISPOSAL: Empty containers by removing the top and inverting to allow all free-
flowing product to drain. To meet regulatory criteria, the container is considered empty when less
than 3% remains in the container. Additional special handling is not typically required and the empty
container can be discarded with other non-hazardous trash. Note: Local disposal regulations may be
more stringent and require additional restrictions or precautions. Customers should check with their
local disposal company, municipal or state authority. Recycle of plastic or metal containers may
require clean rather than empty containers.

In this case the containers can be rinsed with mineral spirits until the containers are considered
generally product free.

MSDS-AUS(PS1/100) / 14.11.2007 0045

MNHUINA N2 (AD)



66

SAFETY DATA SHEET

Packing group 1l
Proper shipping name (Technical name)

PAINT RELATED MATERIAL

Railway transport ADGC/NZ5433

Class 3
Labels 3
UN-No 1263
Packing group 1l

Proper shipping name (Technical name)
PAINT RELATED MATERIAL

Sea transport IMDG-Code

Class 3

UN-No 1263
Packing group 1

EmS F-E.S-E

Proper technical name (Proper shipping name)
PAINT RELATED MATERIAL

Air transport ICAO-TI/IATA-DGR

Class 3
UN-No 1263
Packing group 1]

Proper technical name (Proper shipping name)
Paint related material

Loading instructions/Remarks

IATA_C ERG-Code 3L

IATA_P ERG-Code 3L
Hazchem code

3[v]

844-9955 CHROMA-CHEM®LAMP BLACK LB @ qunll'i
Material no. Version 1.1/AU
. - Revision date 2007111114
SEECHGatoh s Print Date 20.02.2008
VA-Nr Page 6/8
14. TRANSPORT INFORMATION
Road transport ADGC
Class 3
Labels 3
UN-No 1263

15. REGULATORY INFORMATION

Poison schedule
Not Scheduled.

registration
Europe (EINECS/ELINCS) Listed/registered

1MSOS AUS(P51/100
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SAFETY DATA SHEET

844-9955 CHROMA-CHEMPLAMP BLACK LB @ EVOnIK
Material no. Version 11/AU
Specification 139123 iy i
VA-Nr Page 7/8

USA (TSCA) Listed/registered

Canada (DSL) Listed/registered

Australia (AICS) Listed/registered

Japan (MITI) Not listed/Not registered

Korea (TCCL) Listed/registered

Philippines (PICCS) Not listed/Not registered

China Listed/registered

New Zealand Listed/registered

16. OTHER INFORMATION

Risk phrase (R phrase) texts
e 2-Methoxy-1-methylethyl acetate

R10 Flammable.

R36 Irritating to eyes.
e Naphtha (petroleum), hydrotreated heavy

R65 Harmful: may cause lung damage if swallowed.

R66 Repeated exposure may cause skin dryness or cracking.
+ Ethoxylated alkyl ether phosphate

R38 Irritating to skin.

R41 Risk of serious damage to eyes.

Further information

Changes since the last version are highlighted in the margin. This version replaces all previous
versions.

The information provided in this Safety Data Sheet is correct to the best of our knowledge,
information and belief at the date of its publication. The information given is designed only as a
guidance for safe handling, use, processing, storage, transportation, disposal and release and is not
to be considered a warranty or quality specification. The information relates only to the specific
material designated and may not be valid for such material used in combination with any other
materials or in any process, unless specified in the text.

MSDS-AUS|
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Toluene MSDS
Section 1: Chemical Product and Company Identification
Product Name: Toluene Contact Information:
Catalog Codes: SLT2857, SLT3277 Sciencelab.com, Inc.
14025 Smith Rd.
CASH: 108-88-3 Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

TSCA: TSCA 8(b) inventory: Toluene Order Online: ScienceLab.com

RTECS: XS5250000

CI#: Not available. CHEMTREC (24HR Emergency Telephone), call:

) 1-800-424-9300
Synonym: Toluol, Tolu-Sol; Methylbenzene; Methacide;

Phenylmethane; Methylbenzol International CHEMTREC, call: 1-703-527-3887

Chemical Name: Toluene For non-emergency assistance, call: 1-281-441-4400

Chemical Formula: C8-H5-CH3 or C7-H8

Section 2: Composition and Information on Ingredients

Composition:
Name CAS # % by Weight
Toluene 108-88-3 100

Toxicological Data on Ingredients: Toluene: ORAL (LD50); Acute: 636 mg/kg [Rat]. DERMAL (LD50): Acute: 14100 mg/kg
[Rabbit]. VAPOR (LC50): Acute: 49000 mg/m 4 hours [Rat]. 440 ppm 24 hours [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous
in case of skin contact (permeator).

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by
IARC.

MUTAGENIC EFFECTS: Not available.

TERATOGENIC EFFECTS: Not available.

DEVELOPMENTAL TOXICITY: Not available.

The substance may be toxic to blood, kidneys, the nervous system, liver, brain, central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage.

Ad' 9y @ =
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Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Get medical attention.

Skin Contact:

In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove
contaminated clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get
medical attention

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate
medical attention

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

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or
waistband. If breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth
resuscitation. WARNING: It may be hazardous to the person providing aid to give mouth-to-mouth resuscitation
when the inhaled material is toxic, infectious or corrosive. Seek medical attention.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an
unconscious person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight
clothing such as a collar, tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product; Flammable.

Auto-Ignition Temperature: 480°C (896°F)

Flash Points: CLOSED CUP: 4.4444°C (40°F). (Setaflash) OPEN CUP: 16°C (60.8°F).
Flammable Limits: LOWER: 1.1% UPPER: 7.1%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances:

Flammable in presence of open flames and sparks, of heat.

Non-flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:

Risks of explosion of the product in presence of mechanical impact: Not available.
Risks of explosion of the product in presence of static discharge: Not available.
Fire Fighting Media and Instructions:

Flammable liquid, insoluble in water.

SMALL FIRE: Use DRY chemical powder.

LARGE FIRE: Use water spray or fog.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards:
Toluene forms explosive reaction with 1,3-dichloro-5 5-dimethyl-2 4-imidazolididione; dinitrogen tetraoxide;
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concentrated nitric acid, sulfuric acid + nitric acid; N204; AgClO4: Brf3; Uranium hexafluoride; sulfur dichloride.
Also forms an explosive mixture with tetranitromethane.

Section 6: Accidental Release Measures

Small Spill; Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:

Toxic flammable liquid, insoluble or very slightly saluble in water.

Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,

sand or other non-combustible material. Do not get water inside container. Do not touch spilled material. Prevent
entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal. Be careful that
the product is not present at a concentration level above TLV. Check TLY on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not
ingest. Do not breathe gas/fumes/ vapor/spray. Wear suitable protective clothing. In case of insufficient
ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Avoid contact with skin and eyes. Keep away from incompatibles such as oxidizing agents.

Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly
closed and sealed until ready for use. Avoid all possible sources of ignition (spark or flame).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their
respective threshold limit value. Ensure that eyewash stations and safety showers are proximal to the

work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be

used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist
BEFORE handling this product.

Exposure Limits:

TWA: 200 STEL: 500 CEIL: 300 (ppm) from OSHA (PEL) [United States]
TWA: 50 (ppm) from ACGIH (TLV) [United States] SKIN

TWA: 100 STEL: 150 from NIOSH [United States]

TWA: 375 STEL: 560 (mg/m3) from NIOSH [United States]

Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.
Odor: Sweet, pungent, Benzene-like.

Taste: Not available.
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Molecular Weight: 92 14 g/mole

Color: Colorless.

pH (1% solniwater): Not applicable.

Boiling Point: 110.6°C (231.1°F)

Melting Point: -95°C (-139°F)

Critical Temperature: 318.6°C (605.5°F)

Specific Gravity: 0.8636 (Water=1)

Vapor Pressure: 3.8 kPa (@ 25°C)

Vapor Density: 3.1 (Air=1)

Volatility: Not available.

Odor Threshold: 1.6 ppm

Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 2.7
lonicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether, acetone.
Solubility:

Soluble in diethyl ether, acetone.

Practically insoluble in cold water.

Soluble in ethanal, benzene, chloroform, glacial acetic acid, carbon disulfide.
Solubility in water: 0.561 g/l @ 25 deg. C.

Section 10: Stability and Reactivity Data

Stability: The product is stable

Instability Temperature: Not available.

Conditions of Instability: Heat, ignition sources (flames, sparks, static), incompatible materials
Incompatibility with various substances: Reactive with oxidizing agents.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Frozen Bromine Trifluoride reacts violently with Toluene at -80 deg. C.

Reacts chemically with nitrogen oxides, or halogens to form nitratoluene, nitrobenzene, and nitrophenal and
halogenated products, respectively.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Incompatible with strong oxidizers, silver perchlorate, sodium difluoride, Tetranitromethane, Uranium Hexafluoride.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.
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Toxicity to Animals:

WARMING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE.
Acute oral toxicity (LD50): 638 mgikg [Rat].

Acute dermal toxicity (LDSD): 14100 mglky [Rabbit].

Acute toxicity of the vapor (LC50): 440 24 hours Mouse].

Chrenic Effects on Humans:

CARCINOGENIC EFFECTS: A4 (Mot classifiable for human or animal.) by ACGIH, 3 (Mot classifiable for human. ) by
IARC.

May cause damage to the following organs: blood, kidneys, the nervous system, liver, brain, central nervous system
(CNS)

Other Toxic Effects on Humans:
Hazardous in case of skin contact (imitant), of ingestion, of inhalation.
Slightly hazardeus in case of skin contact {(pemeator).

Special Remarks on Toxicity to Animals:

Lowest Published Lethal Dose:

LOL [Human] - Rowte: Oral; Dose: 50 mgikg

LCL [Rabbit] - Route: Inhalation; Dose: 55000 ppm/40min

Special Remarks on Chronic Effects on Humans:

Detected in maternal milk in human. Passes through the placental bamier in human. Embryotoxic and/or
foetotaxic in animal. May cause adverse reproductive effects and birth defects (teratogenic). May affect genstic
material (mutagenic)

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects:

Skin: Causes mild io moderate skin imtation. It can be absorbed to some extent through the skin.

Eyes: Cauess mild to moderate eye imitation with a buming sensation. Splash contact with eyes also causes
conjunciivitis, blepharospasm, comeal edema, comeal abraisons. This usually resolves in 2 days.

Inhalation: Inhalation of vapor may cause respiratory tract imitation causing coughing and wheezing, and nasal
discharge. Inhalation of high concentrations may affect behavior and cause central nervous system effects
charactenzed by nausea, headache, dizziness, tremors, restlessness, lightheadedness, exhilaration, memory loss,
insomnia, impaired reaction time, drowsiness, ataxia, hallucinations, somnolence, muscle contraction or spasticity,
unconsciousness and coma. Inhalation of high concentration of vapor may also affect the cardiovascular system (rapid
heart beat, heart palpitations, increased or decreased blood pressure, dysrhythmia, |, respiration (scute pulmonary
edema, respiratory depression, apnea, asphyxa), cause vision disturbances and dilated pupils, and cause loss of
appetite.

Ingestion: Aspiration hazard. Aspiration of Toluene into the lungs may cause chemical pneumaonitis. May cause imitation
of the digestive tract with nausea, vomiting, pain. May have effects similar to that of acute inhalation.

Chronic Potential Health Effects:

Inhalation and Ingestion: Prolonged or repeated exposure via inhalation may cause cenfral nervous system and
cardiovascular symptoms similar to that of acute inhalation and ingestion as well liver damage/failure, kidney
damage/failure (with hematuria, proteinuria, oliguria, renal tubular acidesis), brain damage, weight loss, blood (pigmented
or nucieated red blood cells, changes in white blood cell count), bone marrow changes, electrolyte imbalances
{Hypokalemia, Hypophostatemia), severe, muscle weakness and Rhabdomyolysis.

Skin: Repeated or prolonged skin contact may cause defatting dermatitis.

Section 12: Ecological Information

Ecotoxicity:

Ecotoxicity in water (LCS0): 313 mgh 48 hours [Daphnia (daphnia)]. 17 mg/l 24 hours [Figh (Blue Gill]]. 13
mgfl 96 hours [Fish (Blue Gill)]. 56 mafl 24 hours [Fizh (Fathead minnow]]. 34 mg/l 96 hours [Fish (Fathead
minnow)]. 568 ppm any hours [Fish (Goldfish)].

BODS5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may
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arize.
Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental
control regulations.

Section 14: Transport Information

DOT Classification: CLASS 3: Flammable liguid.
|dentification: : Toluene UMNA: 1294 PG: 1l

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

California prop. 65: This product contains the following ingredients for which the State of California hag found to
cause cancer, birth defects or other reproductive harm, which would require 2 waming under the statute: Toluene
California prop. 65 {no significant risk level): Toluene: 7 mgiday (value)

California prop. 65 {(acceptable daily intake level): Toluene: 7 mgiday (valug)

California prop. 65: This product contains the following ingredients for which the State of California has found to
cause birth defects which would require a wamning under the statute: Tolugne

Connecticut hazardous material survey.: Toluene

lllinois toxic substances disclosure to employee act: Toluene

lllinois chemical safety act: Toluene

New York release reporting list Toluene

Rhode Island RTK hazardous substances: Toluene

Pennsylvania RTK: Toluene

Florida: Toluene

Minnesota: Toluens

Michigan critical material: Toluene

Massachusetts RTK: Toluene

Mazsachusetts spill list: Tolusne

New Jerzey. Toluene

New Jersey =pill list: Toluene

Louisiana spill reporting: Toluene

California Director's List of Hazardous Substances.: Toluene

TSCA 8(b) inventory: Toluens

TSCA 8(d) H and 5 data reporting: Toluene: Effective date: 10/04/82; Sunset Date: 10/0/92

SARA 313 toxic chemical notification and release reporting: Toluene

CERCLA: Hazardous substances.: Toluene: 1000 lbs. (453.6 kg)

Other Regulations:
0OS5HA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammable liquid with a flazh point lower than 37.8°C (100°F).
CLASS D-2A: Material causing other toxic effects (VERY TOXIC).
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DSCL (EEC):

R11- Highly flammable.

R20- Harmful by inhalation.

516- Keep away from sources of ignition - No
smoking.

525- Avoid contact with eyes.

529- Do not empty into drains.

533- Take precautionary measures against
static discharges.

HMIS {U.S.A.):
Health Hazard: 2
Fire Hazard: 3
Reactivity: D
Personal Protection: h
Mational Fire Protection Association (U.S.A.):
Health: 2
Flammability: 3
Reactivity: D
Specific hazard:
Protective Equipment:
Gloves.
Lab coat.
Vapor respirator. Be sure to use an
approved/certiied respirator or
equivalent. Wear appropriate respirator

when ventilation is inadequats.
Splash goggles.

Section 1€: Other Information

References: Not available.
Other Special Considerations: Not available.
Created: 10/10/2005 08:30 PM

Last Updated: 11/06/2008 12:00 PM

The infarmation above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect fo such information, and we
assume no liability resulfing from its use. Users should make their own investigations to determine the suitability of the
information for their particular purposes. in no event shall Sciencelab.com be liable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even

If ScienceLab.com has been advised of the possibility of such damages.
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Data Series Information
Name:

Sample:

Operator:

Remarks:

Number of Intervals:
Application:

Device:

Measuring Date/Time:
Measuring System:
Accessories:

Calculating Constants:
- Csr [min/s]:

- Css [Pa/mNm]:

- Start Delay Time [s]:

- Substance Density [rho]:

- Measurement Type:

- Motor Correction Factor:

Interval:
Number of Data Points:

water-2 3
text1
NoLogin
text2

1

76

v
~

W1 gy

E]

RHEOPLUS/32 Multi9 V3.40 21000068-36653
MCR301 SN839167; FW3.40D090210; Slot5; Adj88d

23/06/2009; 02:14 PM
DG26.7-SN1195; d=1 mm

TU1=C-PTD200+H-PTD200-SN841696-916400

3.1151751
10.94184
4.437
1,000

2

1

1
30

Time Setting:

Measuring Profile:

30 Meas. Pts.

Meas. Pt. Duration 30 ... 10 s log

i

Shear Rate d(gamma)/dt = 10 ... 1,000 1/s log
Meas. Shear
Pts. Time Viscosity Shear Rate Stress Torque Status
[s] [Pa.s] [1/s] [Pa] [Nm] I
1 30 0.000843 10 0.00843 0.000771 Dy_auto
2 58.9 0.000874 11.7 0.0102 0.000937 Dy_auto
3 86.7 0.000873 13.7 0.012 0.0011 Dy_auto
4 113 0.000775 16.1 0.0125 0.00114 Dy_auto
5 139 0.00077 18.9 0.0145 0.00133 Dy_auto
6 164 0.000781 221 0.0173 0.00158 Dy_auto
7 188 0.000767 25.9 0.0199 0.00182 Dy_auto
8 211 0.000759 30.4 0.0231 0.00211 Dy_auto
9 233 0.000855 35.6 0.0304 0.00278 Dy_auto
10 254 0.000858 41.8 0.0358 0.00328 Dy_auto
11 275 0.000859 48.9 0.042 0.00384 Dy_auto
12 295 0.000862 57.4 0.0494 0.00452 Dy_auto
13 314 0.000863 67.2 0.058 0.0053 Dy_auto
14 332 0.000867 78.8 0.0683 0.00624 Dy_auto
15 350 0.00087 92.4 0.0804 0.00734 Dy_auto
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Meas. Shear
Pts. Time Viscosity Shear Rate Stress Torque Status
[s] [Pa.s] [1/s] [Pa] [Nm] I
16 367 0.000872 108 0.0945 0.00863 Dy_auto
17 383 0.000876 127 0.111 0.0102 Dy_auto
18 399 0.000879 149 0.131 0.012 Dy _auto
19 414 0.000884 174 0.154 0.0141 Dy_auto
20 429 0.000887 204 0.181 0.0166 Dy_auto
21 443 0.000892 240 0.214 0.0195 Dy_auto
22 456 0.000896 281 0.251 0.023 Dy_auto
23 469 0.000902 329 0.297 0.0271 Dy_auto
24 482 0.0009 386 0.347 0.0317 Dy_auto
25 494 0.000906 452 0.41 0.0374 Dy_auto
26 506 0.000912 530 0.483 0.0442 Dy _auto
27 517 0.000917 621 0.57 0.0521 Dy_auto
28 528 0.000925 728 0.674 0.0616 Dy_auto
29 538 0.000932 853 0.795 0.0727 Dy_auto
30 548 0.000975 1,000 0.975 0.0891 Dy_auto
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Number of Intervals:

Application:

Device:

Measuring Date/Time:

Measuring System:
Accessories:

Interval:

Number of Data Points:

Time Setting:

Measuring Profile:

E]

0%-1mm-25¢-3 1

1

RHEOPLUS/32 Multi9 V3.40 21000068-36653
MCR301 SN839167; FW3.40D090210; Slot8;

Adj454d

22/06/2009; 09:41 AM

PP50-SN7349; [d=1 mm]

TU1=P-PTD200/TG+H-PTD200-SN826884-916400

1
51

51 Meas. Pts.

Meas. Pt. Duration 5 s

78

Shear Rate d(gamma)/dt = 0.01 ... 2,000 1/s log
Meas. Shear Shear
Pts. Rate Stress Viscosity Speed Torque Status
[1/s] [Pa] [Pa.s] [1/min] [Nm] 1
1 0.00997 0.109 10.9 0.00381 2.67 Dy_auto
2 0.0127 0.12 9.42 0.00487 2.93 Dy_auto
3 0.0163 0.129 7.9 0.00623 3.15 Dy_auto
4 0.0207 0.144 6.93 0.00792 3.51 Dy_auto
5 0.0266 0.165 6.22 0.0102 4.04 Dy_auto
6 0.0339 0.19 5.61 0.013 4.65 Dy_auto
7 0.0433 0.23 5.31 0.0166 5.62 Dy_auto
8 0.0552 0.275 4.99 0.0211 6.74 Dy_auto
9 0.0705 0.335 4.75 0.027 8.2 Dy_auto
10 0.09 0.408 4.54 0.0344 9.99 Dy_auto
11 0.115 0.504 4.38 0.044 12.3 Dy_auto
12 0.147 0.646 4.4 0.0561 15.8 Dy_auto
13 0.187 0.818 4.37 0.0715 20 Dy_auto
14 0.239 1.04 4.35 0.0913 254 Dy_auto
15 0.305 1.28 4.18 0.117 31.2 Dy_auto
16 0.39 1.62 417 0.149 39.7 Dy_auto
17 0.498 2.08 418 0.19 50.8 Dy auto
18 0.636 2.56 4.03 0.243 62.6 Dy_auto
19 0.81 3.34 412 0.31 81.7 Dy_auto
20 1.03 4.24 4.1 0.395 104 Dy_auto
21 1.32 5.42 4.11 0.504 133 Dy_auto
22 1.68 6.78 4.03 0.644 166 Dy auto
23 2.15 8.74 4.07 0.822 214 Dy_auto
24 2.74 11.3 4.1 1.05 275 Dy_auto
25 3.5 14 4 1.34 342 Dy auto



MIIHUINA N2 (AD)
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Meas. Shear Shear
Pts. Rate Stress Viscosity Speed Torque Status
[1/s] [Pa] [Pa.s] [1/min] [Nm] 1

26 4.47 17.8 3.98 1.71 436 Dy_auto
27 5.71 22.8 3.99 2.18 557 Dy_auto
28 7.29 28.2 3.87 2.79 689 Dy_auto
29 9.3 34.8 3.74 3.56 850 Dy auto
30 11.9 42.9 3.62 4.54 1,050 Dy_auto
31 15.2 52.7 3.48 5.8 1,290 Dy auto
32 19.3 64.4 3.33 7.4 1,570 Dy _auto
33 24.7 79.3 3.21 9.44 1,940 Dy_auto
34 31.5 98.4 3.12 12.1 2,410 Dy_auto
35 40.2 123 3.06 15.4 3,010 Dy_auto
36 51.4 156 3.03 19.6 3,800 Dy_auto
37 65.6 197 3.01 251 4,820 Dy_auto
38 83.7 250 2.98 32 6,110 Dy_auto
39 107 317 2.97 40.9 7,750 Dy_auto
40 136 403 2.95 52.2 9,850 Dy_auto
41 174 509 2.93 66.6 12,500 Dy_auto
42 222 643 2.89 85 15,700 Dy_auto
43 284 810 2.85 108 19,800 Dy_auto
44 362 1,020 2.82 138 24,900 Dy_auto
45 462 1,280 2.77 177 31,300 Dy_auto
46 590 1,600 2.71 226 39,100 Dy_auto
47 753 1,970 2.61 288 48,200 Dy auto
48 962 2,380 2.48 368 58,200 Dy_auto
49 1,230 2,820 2.29 469 68,900 Dy_auto
50 1,570 3,260 2.08 599 79,600 Dy_auto
51 2,000 3,670 1.84 765 89,800 Dy_auto
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Name: 0%-1mm-50c¢-2 1
Number of Intervals: 1
Application: RHEOPLUS/32 Multi9 V3.40 21000068-36653
MCR301 SN839167; FW3.40D090210; Slot8;
Device: Adj455d
Measuring Date/Time: 23/06/2009; 10:09 AM
Measuring System: PP50-SN7349; [d=1 mm]
Accessories: TU1=P-PTD200/TG+H-PTD200-SN826884-916400
Interval: 1
Number of Data Points: 51
Time Setting: 51 Meas. Pts.
Meas. Pt. Duration 5s
Measuring Profile:
Shear Rate d(gamma)/dt = 0.01 ... 2,000 1/s log
Meas. Shear Shear
Pts. Rate Stress Viscosity Speed Torque Status
[1/s] [Pa] [Pa.s] [1/min] [Nm] 1
1 0.01 0.07 7 0.00382 1.71 Dy auto
2 0.0128 0.0728 5.7 0.00488 1.78 Dy_auto
3 0.0163 0.0748 4.59 0.00623 1.83 Dy_auto
4 0.0208 0.0793 3.82 0.00795 1.94 Dy_auto
5 0.0266 0.0823 3.1 0.0102 2.01 Dy_auto
6 0.0339 0.0879 2.59 0.013 215 Dy_auto
7 0.0433 0.0944 2.18 0.0166 2.31 Dy_auto
8 0.0553 0.103 1.86 0.0211 2.52 Dy_auto
9 0.0706 0.115 1.63 0.027 2.81 Dy_auto
10 0.0899 0.129 1.43 0.0344 3.15 Dy_auto
11 0.115 0.145 1.26 0.044 3.54 Dy_auto
12 0.147 0.17 1.16 0.0562 4.16 Dy_auto
13 0.187 0.201 1.07 0.0716 4.91 Dy_auto
14 0.239 0.236 0.988 0.0915 5.78 Dy_auto
15 0.305 0.28 0.919 0.116 6.85 Dy_auto
16 0.39 0.326 0.836 0.149 7.98 Dy_auto
17 0.497 0.39 0.786 0.19 9.55 Dy_auto
18 0.635 0.462 0.727 0.243 11.3 Dy_auto
19 0.809 0.577 0.713 0.309 141 Dy_auto
20 1.03 0.717 0.694 0.395 17.5 Dy_auto
21 1.32 0.896 0.68 0.504 21.9 Dy_auto
22 1.68 1.1 0.654 0.644 27 Dy_auto
23 2.15 1.38 0.641 0.822 33.7 Dy_auto
24 2.74 1.74 0.636 1.05 42.7 Dy_auto
25 3.5 2.21 0.631 1.34 54.1 Dy_auto



MINUINT N3 (AD)
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Meas. Shear Shear
Pts. Rate Stress Viscosity Speed Torque Status
[1/s] [Pa] [Pa.s] [1/min] [Nm] 1

26 4.47 2.85 0.638 1.71 69.8 Dy_auto
27 5.71 3.7 0.65 2.18 90.7 Dy auto
28 7.29 4.83 0.663 2.79 118 Dy auto
29 9.3 6.09 0.654 3.56 149 Dy_auto
30 11.9 7.76 0.653 4.54 190 Dy auto
31 15.2 10.1 0.664 5.8 246 Dy_auto
32 19.3 12.8 0.661 7.4 313 Dy_auto
33 24.7 16.5 0.667 9.44 403 Dy auto
34 31.5 21.3 0.675 12.1 520 Dy_auto
35 40.2 27.3 0.679 15.4 668 Dy auto
36 51.4 35.1 0.683 19.6 858 Dy_auto
37 65.6 44.8 0.684 251 1,100 Dy_auto
38 83.7 57.1 0.683 32 1,400 Dy_auto
39 107 72.6 0.679 40.9 1,780 Dy_auto
40 136 91.9 0.674 52.2 2,250 Dy_auto
41 174 116 0.666 66.6 2,840 Dy_auto
42 222 146 0.658 85 3,580 Dy_auto
43 284 185 0.65 108 4,510 Dy_auto
44 362 230 0.635 138 5,630 Dy_auto
45 462 284 0.615 177 6,960 Dy_auto
46 590 354 0.599 226 8,650 Dy_auto
47 753 447 0.594 288 10,900 Dy_auto
48 962 565 0.588 368 13,800 Dy_auto
49 1,230 706 0.575 469 17,300 Dy_auto
50 1,570 875 0.559 599 21,400 Dy_auto
51 2,000 1,080 0.542 765 26,500 Dy_auto
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Data Series Information

Name: 0%-1mm-75c-1 1

Number of Intervals: 1

Application: RHEOPLUS/32 Multi9 V3.40 21000068-36653
Device: MCR301 SN839167; FW3.40D090210; Slot8; Adj455d
Measuring Date/Time: 22/06/2009; 03:39 PM

Measuring System: PP50-SN7349; [d=1 mm]

Accessories: TU1=P-PTD200/TG+H-PTD200-SN826884-916400
Interval: 1

Number of Data Points: 51

Time Setting: 51 Meas. Pts.

Meas. Pt. Duration 5 s
Measuring Profile:

Shear Rate d(gamma)/dt = 0.01 ... 2,000 1/s log
Meas. Shear Shear
Pts. Rate Stress Viscosity Speed Torque Status
[1/s] [Pa] [Pa.s] [1/min] [Nm] 1
1 0.00999 0.0689 6.9 0.00382 1.69 Dy_auto
2 0.0128 0.0699 5.47 0.00488 1.71 Dy_auto
3 0.0163 0.0706 4.33 0.00623 1.73 Dy_auto
4 0.0208 0.0739 3.56 0.00794 1.81 Dy_auto
5 0.0266 0.074 2.78 0.0102 1.81 Dy_auto
6 0.0339 0.0769 2.27 0.013 1.88 Dy_auto
7 0.0433 0.0797 1.84 0.0165 1.95 Dy_auto
8 0.0553 0.0841 1.52 0.0211 2.06 Dy_auto
9 0.0706 0.09 1.27 0.027 2.2 Dy auto
10 0.09 0.0974 1.08 0.0344 2.38 Dy_auto
11 0.115 0.105 0.913 0.044 2.57 Dy_auto
12 0.147 0.118 0.801 0.0562 2.88 Dy_auto
13 0.187 0.134 0.715 0.0716 3.28 Dy_auto
14 0.239 0.151 0.633 0.0915 3.7 Dy_auto
15 0.305 0.173 0.568 0.116 4.23 Dy_auto
16 0.39 0.189 0.484 0.149 4.62 Dy_auto
17 0.496 0.219 0.441 0.19 5.35 Dy_auto
18 0.635 0.244 0.384 0.243 5.96 Dy_auto
19 0.809 0.298 0.369 0.309 7.29 Dy_auto
20 1.03 0.358 0.347 0.395 8.77 Dy_auto
21 1.32 0.447 0.339 0.504 10.9 Dy_auto
22 1.68 0.532 0.316 0.644 13 Dy_auto
23 2.15 0.646 0.3 0.822 15.8 Dy auto
24 2.74 0.81 0.295 1.05 19.8 Dy_auto

25 3.5 0.998 0.285 1.34 24.4 Dy_auto



MIIHUINT N4 (AD)
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Meas. Shear Shear
Pts. Rate Stress Viscosity Speed Torque Status
[1/s] [Pa] [Pa.s] [1/min] [Nm] 1

26 4.47 1.29 0.288 1.71 31.5 Dy_auto
27 5.71 1.7 0.298 2.18 41.7 Dy_auto
28 7.29 2.26 0.31 2.79 55.3 Dy_auto
29 9.3 2.77 0.298 3.56 67.9 Dy auto
30 11.9 3.5 0.295 4.54 85.6 Dy auto
31 15.2 4.58 0.302 5.8 112 Dy_auto
32 19.3 5.74 0.297 7.4 140 Dy_auto
33 24.7 7.32 0.296 9.44 179 Dy_auto
34 31.5 9.36 0.297 12.1 229 Dy_auto
35 40.2 11.9 0.297 15.4 292 Dy_auto
36 51.4 15.3 0.297 19.6 373 Dy auto
37 65.6 19.4 0.296 251 474 Dy_auto
38 83.7 24.7 0.295 32 604 Dy auto
39 107 31.3 0.293 40.9 766 Dy_auto
40 136 39.8 0.292 52.2 974 Dy_auto
41 174 50.8 0.292 66.6 1,240 Dy_auto
42 222 65.1 0.293 85 1,590 Dy_auto
43 284 77.7 0.274 108 1,900 Dy auto
44 362 92.1 0.254 138 2,250 Dy_auto
45 462 112 0.243 177 2,740 Dy _auto
46 590 136 0.23 226 3,320 Dy_auto
47 753 162 0.215 288 3,960 Dy_auto
48 962 195 0.203 368 4,780 Dy_auto
49 1,230 244 0.199 469 5,970 Dy_auto
50 1,570 318 0.203 599 7,780 Dy_auto
51 2,000 413 0.206 765 10,100 Dy_auto
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Data Series Information

Name: 2.5%-1mm-25¢-4 1

Number of Intervals: 1

Application: RHEOPLUS/32 Multi9 V3.40 21000068-36653
Device: MCR301 SN839167; FW3.40D090210; Slot8; Adj454d
Measuring Date/Time: 22/06/2009; 12:29 PM

Measuring System: PP50-SN7349; [d=1 mm]

Accessories: TU1=P-PTD200/TG+H-PTD200-SN826884-916400
Interval: 1

Number of Data Points: 51

Time Setting: 51 Meas. Pts.

Meas. Pt. Duration 5 s
Measuring Profile:

Shear Rate d(gamma)/dt = 0.01 ... 2,000 1/s log
Meas. Shear Shear
Pts. Rate Stress Viscosity Speed Torque Status
[1/s] [Pa] [Pa.s] [1/min] [Nm] 1
1 0.00998 0.0901 9.03 0.00382 2.2 Dy_auto
2 0.0127 0.0983 7.72 0.00487 2.4 Dy_auto
3 0.0163 0.104 6.38 0.00623 2.55 Dy_auto
4 0.0207 0.115 5.52 0.00793 2.8 Dy_auto
5 0.0266 0.128 4.8 0.0102 3.12 Dy_auto
6 0.0339 0.144 4.24 0.013 3.52 Dy_auto
7 0.0433 0.167 3.86 0.0166 4.09 Dy_auto
8 0.0552 0.193 3.5 0.0211 4.73 Dy_auto
9 0.0706 0.23 3.27 0.027 5.64 Dy_auto
10 0.09 0.273 3.04 0.0344 6.68 Dy_auto
11 0.115 0.327 2.84 0.044 7.99 Dy_auto
12 0.147 0.403 2.75 0.0561 9.86 Dy_auto
13 0.187 0.497 2.66 0.0715 12.1 Dy_auto
14 0.239 0.614 2.57 0.0913 15 Dy_auto
15 0.305 0.753 2.47 0.117 18.4 Dy_auto
16 0.39 0.932 2.39 0.149 22.8 Dy_auto
17 0.497 1.15 2.32 0.19 28.2 Dy_auto
18 0.636 1.43 2.25 0.243 35 Dy_auto
19 0.81 1.81 2.24 0.31 44 4 Dy_auto
20 1.03 2.31 2.23 0.395 56.4 Dy_auto
21 1.32 2.92 2.21 0.504 71.4 Dy_auto
22 1.68 3.69 219 0.644 90.2 Dy_auto
23 2.15 4.67 2.17 0.822 114 Dy_auto
24 2.74 5.93 2.16 1.05 145 Dy_auto

25 3.5 7.54 2.15 1.34 184 Dy auto



MIWUINT N5 (AD)
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Meas. Shear Shear
Pts. Rate Stress Viscosity Speed Torque Status
[1/s] [Pa] [Pa.s] [1/min] [Nm] 1

26 4.47 9.63 2.15 1.71 236 Dy_auto
27 5.71 12.3 2.16 2.18 301 Dy_auto
28 7.29 15.8 2.17 2.79 387 Dy_auto
29 9.3 201 2.16 3.56 491 Dy_auto
30 11.9 25.5 2.15 4.54 625 Dy_auto
31 15.2 32.8 2.16 5.8 802 Dy_auto
32 19.3 41.8 2.16 7.4 1,020 Dy_auto
33 24.7 53.4 2.16 9.44 1,310 Dy_auto
34 31.5 68.6 2.18 12.1 1,680 Dy auto
35 40.2 88.7 2.2 15.4 2,170 Dy_auto
36 51.4 115 2.24 19.6 2,810 Dy_auto
37 65.6 146 2.22 25.1 3,560 Dy auto
38 83.7 183 2.18 32 4,470 Dy_auto
39 107 230 2.15 40.9 5,620 Dy_auto
40 136 288 2.1 52.2 7,030 Dy_auto
41 174 364 2.09 66.6 8,900 Dy auto
42 222 457 2.06 85 11,200 Dy_auto
43 284 574 2.02 108 14,000 Dy auto
44 362 748 2.06 138 18,300 Dy_auto
45 462 947 2.05 177 23,200 Dy_auto
46 590 1,180 1.99 226 28,800 Dy_auto
47 753 1,460 1.94 288 35,700 Dy auto
48 962 1,780 1.86 368 43,600 Dy_auto
49 1,230 2,150 1.75 469 52,600 Dy_auto
50 1,570 2,560 1.63 599 62,500 Dy_auto
51 2,000 2,980 1.49 765 72,900 Dy_auto
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Data Series Information

Name: 2.5%-1mm-50c¢-2 1

Number of Intervals: 1

Application: RHEOPLUS/32 Multi9 V3.40 21000068-36653
MCR301 SN839167; FW3.40D090210; Slot8;

Device: Adj455d

Measuring Date/Time: 22/06/2009; 02:55 PM

Measuring System: PP50-SN7349; [d=1 mm]

Accessories: TU1=P-PTD200/TG+H-PTD200-SN826884-916400

Interval: 1

Number of Data Points: 51

Time Setting: 51 Meas. Pts.

Meas. Pt. Duration 5 s
Measuring Profile:

Shear Rate d(gamma)/dt = 0.01 ... 2,000 1/s log
Meas. Shear Shear
Pts. Rate Stress Viscosity Speed Torque Status
[1/s] [Pa] [Pa.s] [1/min] [Nm] 1
1 0.00999 0.0699 6.99 0.00382 1.71 Dy_auto
2 0.0128 0.0722 5.66 0.00488 1.77 Dy_auto
3 0.0163 0.0732 4.5 0.00623 1.79 Dy_auto
4 0.0208 0.0771 3.71 0.00794 1.89 Dy_auto
5 0.0266 0.0797 3 0.0102 1.95 Dy_auto
6 0.0339 0.084 2.48 0.013 2.05 Dy_auto
7 0.0433 0.0895 2.07 0.0165 219 Dy_auto
8 0.0553 0.0962 1.74 0.0211 2.35 Dy_auto
9 0.0706 0.106 1.5 0.027 2.59 Dy_auto
10 0.09 0.118 1.31 0.0344 2.88 Dy_auto
11 0.115 0.131 1.14 0.044 3.21 Dy_auto
12 0.147 0.152 1.03 0.0562 3.71 Dy_auto
13 0.187 0177 0.946 0.0716 4.34 Dy_auto
14 0.239 0.207 0.865 0.0915 5.06 Dy_auto
15 0.305 0.243 0.798 0.116 5.95 Dy_auto
16 0.39 0.281 0.72 0.149 6.87 Dy_auto
17 0.497 0.336 0.676 0.19 8.21 Dy auto
18 0.635 0.393 0.619 0.243 9.62 Dy_auto
19 0.809 0.492 0.608 0.309 12 Dy_auto
20 1.03 0.613 0.593 0.395 15 Dy_auto
21 1.32 0.771 0.585 0.504 18.9 Dy_auto
22 1.68 0.951 0.564 0.644 23.2 Dy_auto
23 2.15 1.19 0.553 0.822 29.1 Dy auto
24 2.74 1.51 0.549 1.05 36.9 Dy_auto

25 3.5 1.9 0.544 1.34 46.6 Dy auto



MINUINT N6 (MD)
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Meas. Shear Shear
Pts. Rate Stress Viscosity Speed Torque Status
[1/s] [Pa] [Pa.s] [1/min] [Nm] 1

26 4.47 2.46 0.551 1.71 60.2 Dy_auto
27 5.71 3.22 0.564 2.18 78.8 Dy_auto
28 7.29 4.19 0.575 2.79 103 Dy auto
29 9.3 5.24 0.564 3.56 128 Dy_auto
30 11.9 6.65 0.56 4.54 163 Dy_auto
31 15.2 8.62 0.569 5.8 211 Dy auto
32 19.3 10.9 0.561 7.4 266 Dy_auto
33 24.7 13.9 0.562 9.44 340 Dy auto
34 31.5 17.8 0.566 12.1 436 Dy auto
35 40.2 22.8 0.567 15.4 558 Dy_auto
36 51.4 29.3 0.57 19.6 716 Dy auto
37 65.6 37.5 0.571 251 917 Dy_auto
38 83.7 48 0.574 32 1,170 Dy_auto
39 107 61.4 0.575 40.9 1,500 Dy_auto
40 136 78.6 0.576 52.2 1,920 Dy_auto
41 174 101 0.578 66.6 2,460 Dy auto
42 222 129 0.58 85 3,150 Dy_auto
43 284 161 0.569 108 3,950 Dy_auto
44 362 193 0.533 138 4,720 Dy_auto
45 462 237 0.514 177 5,810 Dy_auto
46 590 294 0.498 226 7,180 Dy_auto
47 753 365 0.484 288 8,920 Dy_auto
48 962 454 0.472 368 11,100 Dy_auto
49 1,230 563 0.458 469 13,800 Dy_auto
50 1,570 696 0.444 599 17,000 Dy_auto
51 2,000 868 0.434 765 21,200 Dy_auto
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Data Series Information

Name: 2.5%-1mm-75c-1 1

Number of Intervals: 1

Application: RHEOPLUS/32 Multi9 V3.40 21000068-36653
MCR301 SN839167; FW3.40D090210; Slot8;

Device: Adj455d

Measuring Date/Time: 22/06/2009; 03:16 PM

Measuring System: PP50-SN7349; [d=1 mm]

Accessories: TU1=P-PTD200/TG+H-PTD200-SN826884-916400

Interval: 1

Number of Data Points: 51

Time Setting: 51 Meas. Pts.

Meas. Pt. Duration 5 s
Measuring Profile:

Shear Rate d(gamma)/dt = 0.01 ... 2,000 1/s log
Meas. Shear Shear
Pts. Rate Stress Viscosity Speed Torque Status
[1/s] [Pa] [Pa.s] [1/min] [Nm] 1
1 0.00999 0.0591 5.92 0.0035 1.45 Dy_auto
2 0.0127 0.0623 4.89 0.00446 1.52 Dy_auto
3 0.0163 0.0639 3.91 0.00572 1.56 Dy_auto
4 0.0208 0.0695 3.34 0.00729 1.7 Dy_auto
5 0.0266 0.0718 2.7 0.00933 1.76 Dy_auto
6 0.0339 0.0774 2.29 0.0119 1.89 Dy_auto
7 0.0432 0.0806 1.86 0.0151 1.97 Dy_auto
8 0.0554 0.0865 1.56 0.0194 212 Dy_auto
9 0.07 0.099 1.41 0.0245 2.42 Dy_auto
10 0.0896 0.108 1.21 0.0314 2.64 Dy_auto
11 0.115 0.119 1.04 0.0402 2.91 Dy_auto
12 0.146 0.138 0.945 0.0512 3.38 Dy_auto
13 0.188 0.159 0.849 0.0657 3.89 Dy_auto
14 0.239 0.181 0.755 0.0838 442 Dy_auto
15 0.305 0.206 0.676 0.107 5.04 Dy_auto
16 0.391 0.231 0.591 0.137 5.65 Dy_auto
17 0.497 0.282 0.568 0.174 6.9 Dy_auto
18 0.635 0.326 0.514 0.222 7.98 Dy_auto
19 0.81 0.381 0.47 0.284 9.31 Dy_auto
20 1.03 0.477 0.462 0.362 11.7 Dy_auto
21 1.32 0.57 0.432 0.462 13.9 Dy_auto
22 1.68 0.709 0.421 0.59 17.4 Dy_auto
23 215 0.853 0.397 0.753 20.9 Dy_auto
24 2.74 1.04 0.381 0.962 25.6 Dy_auto

25 3.5 1.27 0.364 1.23 31.2 Dy_auto



MINNUINT 7 (AD)
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Meas. Shear Shear
Pts. Rate Stress Viscosity Speed Torque Status
[1/s] [Pa] [Pa.s] [1/min] [Nm] 1

26 4.47 1.61 0.361 1.57 39.5 Dy_auto
27 5.71 2.08 0.364 2 50.8 Dy auto
28 7.29 2.7 0.37 2.55 66 Dy auto
29 9.3 3.41 0.366 3.26 83.3 Dy_auto
30 11.9 4.16 0.35 4.16 102 Dy_auto
31 15.2 5.38 0.355 5.31 132 Dy_auto
32 19.3 6.66 0.344 6.78 163 Dy_auto
33 24.7 8.55 0.346 8.65 209 Dy_auto
34 31.5 10.7 0.341 11 263 Dy_auto
35 40.2 13.5 0.335 14.1 330 Dy_auto
36 51.4 16.8 0.328 18 412 Dy_auto
37 65.6 21.2 0.323 23 518 Dy auto
38 83.7 26.5 0.317 29.3 648 Dy_auto
39 107 33 0.309 37.4 807 Dy_auto
40 136 41.2 0.302 47.8 1,010 Dy_auto
41 174 51.6 0.296 61 1,260 Dy_auto
42 222 64.5 0.29 77.9 1,580 Dy_auto
43 284 81.5 0.287 99.4 1,990 Dy_auto
44 362 103 0.283 127 2,510 Dy_auto
45 462 126 0.273 162 3,090 Dy auto
46 590 154 0.261 207 3,770 Dy_auto
47 753 186 0.247 264 4,550 Dy_auto
48 962 222 0.231 337 5,430 Dy_auto
49 1,230 263 0.214 430 6,440 Dy_auto
50 1,570 322 0.205 549 7,870 Dy_auto
51 2,000 411 0.206 700 10,100 Dy_auto
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ms1eWIni v1_ Joyannuaudmsuminaasudavlaneisoauuy 2 Nguvginaass

U

Y '
25 DIANSATIT ATIN 1

Usua Mo - 3 3
) ) ey ANUKHETVA FaTIMI e ANNAU
MIVOULVAR HWRURE e ' . {
v L FoIn Ina (ua./ui) (113)
(% Tagiimiin) Fa 1A
0.4 1.93
o R,=0.85 lulasmas
0 lnaeu . 0.5 2.43
1MTMIReTL U
0.6 2.92
0.4 1.59
o R,=0.85 lulasmas
2.5 lmaeu . 0.5 2.03
1MTMIReTL U
0.6 2.43
0.4 1.87
. R,=0.85 lulasmas
0 iAo . 0.5 2.38
1MTMIReTL U
0.6 2.84
0.4 1.16
. R,=0.85 lulasmas
2.5 iAo L 0.5 1.50
1MTMIReTL U
0.6 1.78
R, =0.94 luTasmns 0.4 1.65
0 Tunaeu NNITMINAEz@e 0.5 2.06
Tl 0.6 2.43
R, =0.94 luTasmns 0.4 130
2.5 Tanaou NNITMINAEz@e 0.5 1.60
Tl 0.6 1.85
R, =0.94 luTasmns 0.4 1.55
0 AU NNITMIdAEz@e 0.5 1.95
Tl 0.6 2.33
R, =0.94 luTasmns 0.4 1.14
2.5 1A NNITMINAEz@e 0.5 1.42

Tl 0.6 1.66
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U

Y '
25 DIANFAFIT ATIN 2

Usua Mo - 3 3
) ) ey ANUKHETVA FaTIMI e ANNAU
MIVOULVAR HWRURE e ' . {
v L FoIn Ina (ua./ui) (113)
(% Tagiimiin) Fa 1A
0.4 1.93
o R,=0.85 lulasmas
0 lnaeu . 0.5 2.44
1MTMIReTL U
0.6 2.93
0.4 1.61
o R,=0.85 lulasmas
2.5 lmaeu . 0.5 2.01
1MTMIReTL U
0.6 2.42
0.4 1.85
. R,=0.85 lulasmas
0 iAo . 0.5 2.37
1MTMIReTL U
0.6 2.85
0.4 1.19
. R,=0.85 lulnsmas
2.5 indel o 0.5 1.53
1MTMIReTL U
0.6 1.78
R, =0.94 luTasmns 0.4 1.63
0 Tunaeu NNITMINAEz@e 0.5 2.03
Tl 0.6 2.43
R, =0.94 luTasmns 0.4 1.27
2.5 Tanaou NNITMINAEz@e 0.5 1.58
Tl 0.6 1.86
R, =0.94 luTasmns 0.4 1.52
0 1A NNITMIdAEz@e 0.5 1.94
Tl 0.6 2.32
R, =0.94 luTasmns 0.4 1.15
2.5 1A NNITMINAEz@e 0.5 1.43

Tl 0.6 1.66
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U

Y '
50 DaFIFALEE ATIN 1

Usua Mo - 3 3
) ) ey ANUKHETVA FaTIMI e ANNAU
MIVOULVAR HWRURE e ' . {
v L FoIn Ina (ua./ui) (113)
(% Tagiiniin) Fa 1A
1.0 1.28
o R,=0.85 lulasmas
0 lnaeu . 2.0 2.56
1MTMIReTL U
3.0 3.84
1.0 0.90
o R,=0.85 Tulasmas
2.5 lmaeu . 2.0 1.86
1MTMIReTL U
3.0 2.70
1.0 121
. R,=0.85 lulasmas
0 1A . 2.0 2.42
1MTMIReTL U
3.0 3.64
1.0 0.84
. R,=0.85 lulasmas
2.5 1NaDU . 2.0 1.71
1MTMIReTL U
3.0 2.56
R, =0.94 luTasmns 1.0 1.19
0 Tunaeu NNITMIdaEzde 2.0 2.38
Tl 3.0 3.54
R, =0.94 luTasmns 1.0 0.89
2.5 Tanaou NNITMINAEz@e 2.0 1.76
Tl 3.0 2.63
R, =0.94 luTasmns 1.0 1.15
0 1A NNITMIdAEz@e 2.0 2.29
Tl 3.0 3.45
R, =0.94 luTasmns 1.0 0.81
2.5 1A NNITMINAEz@e 2.0 1.60

Tl 3.0 2.43
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U
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50 paFNIFALFe ATIN 2

Usua Mo - 3 3
) ) ey ANUKHETVA FaTIMI e ANNAU
MIVOULVAR HWRURE e ' . {
v L FoIn1 Tna (ua./ui) (113)
(% Tagiiniin) Fa 1A
1.0 1.28
o R,=0.85 lulasmas
0 lnaeu . 2.0 2.54
1MTMIReTL U
3.0 3.84
1.0 0.92
o R,=0.85 lulasmas
2.5 lmaeu . 2.0 1.85
1MTMIReTL U
3.0 2.72
1.0 1.22
. R,=0.85 lulasmas
0 1A . 2.0 2.44
MDA U
3.0 3.65
1.0 0.83
. R,=0.85 lulasmas
2.5 iAo L 2.0 1.69
1MTMIReTL U
3.0 2.52
R, =0.94 luTasmns 1.0 1.18
0 Tunaeu NNITMINAEz@e 2.0 2.36
Tl 3.0 3.53
R, =0.94 luTasmns 1.0 0.87
2.5 Tanaou NNITMIN AL A 2.0 1.74
Tl 3.0 2.60
R, =0.94 luTasmns 1.0 1.16
0 1A NNITMIdAEz@e 2.0 231
Tl 3.0 3.46
R, =0.94 luTasmns 1.0 0.81
2.5 1A NNITMINAEz@e 2.0 1.61

Tl 3.0 2.41
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U

Y '
25 DIANSATIT ATIN 1

s NsIAGOY R L a B
) ) ey ANUKHETVA daTuNeu  ANUNiiA
MIVOULVAR HWRURE e ' L
v L FoInlva (1/3119) (Pa.s)
(% Tagiiniin) Fa 1A
774.7 1.6340
o R,=0.85 lulasmas
0 lndou . 970.6 1.6420
1MTMIReTL U
1165.0 1.6430
767.1 1.3590
o R,=0.85 lulasmas
2.5 lndou . 965.5 1.3790
1MTMIReTL U
1158.0 1.3760
771.6 1.5890
. R,=0.85 lulasmas
0 iAo L 970.2 1.6090
1MTMIReTL U
1162.0 1.6030
763.7 0.9960
. R,=0.85 lulasmas
2.5 iAo L 965.1 1.0190
1MTMIReTL U
1154.0 1.0120
R, =0.94 luTasmns 796.0 1.3590
0 Tunaeu NNITMINAEz@e 994.6 1.3580
Tl 1187.0 1.3430
R, =0.94 luTasmns 828.3 1.0290
2.5 Tanaou NNITMINAEzde 1027.0 1.0150
Tl 1219.0 0.9953
R, =0.94 luTasmns 779.6 1.3040
0 AU NNITMIdAEz@e 976.5 1.3090
Tl 1170.0 1.3060
R, =0.94 luTasmns 805.7 0.9278
2.5 1A 1NITNMINALKIZAY 1006.0 0.9257

Tl 1196.0 0.9100
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U

Y '
25 DIANFAFIT ATIN 2

s NsIAGOY R L a B
) ) ey ANUKHETVA daTuNeu  ANUNiiA
MIVOULVAR HWRURE e ' L
v L FoInlva (1/3119) (Pa.s)
(% Tagiiniin) Fa 1A
772.1 1.6390
o R,=0.85 lulasmas
0 lnaeu . 968.7 1.6520
1MTMIReTL U
1163.0 1.6520
779.6 1.3540
o R,=0.85 lulasmas
2.5 lndou . 974.1 1.3530
1MTMIReTL U
1170.0 1.3560
761.6 1.5930
. R,=0.85 lulasmas
0 iAo L 959.5 1.6200
1MTMIReTL U
1152.0 1.6220
781.4 0.9986
. R,=0.85 lulasmas
2.5 iAo L 986.1 1.0170
1MTMIReTL U
1171.0 0.9967
R, =0.94 luTasmns 786.2 1.3600
0 Tunaeu NNITMINAEz@e 981.5 1.3560
Tl 1177.0 1.3540
R, =0.94 luTasmns 800.9 1.0400
2.5 Tanaou 1NITNMINALHIZAY 999.4 1.0370
Tl 1191.0 1.0240
R,=0.94 luTasmns 768.0 1.2980
0 AU NNITMIdAEz@e 966.5 1.3160
Tl 1159.0 1.3130
R, =0.94 luTasmns 813.5 0.9270
2.5 1A 1NITNMINALKIZAY 1015.0 0.9239

Tl 1204.0 0.9043




a

M5muIndl a3 Joyannuniiadmsumnaasuswaneseauuy 2’ Nguginaass

U
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s NsIAGOY R L a B
) ) ey ANUNEIURD S PRIGYT ANUNTIA
ASUOULUAR HUNUNAE ' .
v L FoInlva (1/3119) (Pa.s)
(% Tagiiniin) Fa 1A
1953.0 0.4298
o R,=0.85 lulasmas
0 lnaeu . 3906.0 0.4298
1MTMIReTL U
5859.0 0.4298
1952.0 0.3023
o R,=0.85 lulnsmas
2.5 lndou . 3948.0 0.3090
1MTMIReTL U
5856.0 0.3023
1951.0 0.4068
. R,=0.85 lulasmas
0 indow . 3901.0 0.4068
1MTMIReTL U
5857.0 0.4075
1938.0 0.2842
. R,=0.85 lulasmas
25 indow . 3899.0 0.2876
1MTMIReTL U
5844.0 0.2872
R, =0.94 luTasmns 1961.0 0.3979
0 Tunaeu NNITMINAEz@e 3922.0 0.3979
Tl 5867.0 0.3957
R, =0.94 luTasmns 1968.0 0.2965
25 Tunaeu 1NITNMINALHIZAY 3921.0 0.2943
Tl 5875.0 0.2936
R, =0.94 luTasmns 1953.0 0.3861
0 AU 1NITNMINALKIZAY 3900.0 0.3850
Tl 5859.0 0.3861
R, =0.94 luTasmns 1953.0 0.2720
2.5 1A 1NITNMINALKIZAY 3890.0 0.2697

Tl 5859.0 0.2720
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U

Y '
50 paFNIFALFe ATIN 2

s NsIAGOY R L a B
) ) ey ANUNEIURD S PRIGYT ANUNTIA
ASUOULUAR HUNUNAE ' .
v L FoInlva (1/3119) (Pa.s)
(% Tagiiniin) Fa 1A
1953.0 0.4298
o R,=0.85 lulasmas
0 lnaeu . 3896.0 0.4275
1MTMIReTL U
5859.0 0.4298
1967.0 0.3067
o R,=0.85 lulasmas
2.5 lndou . 3942.0 0.3078
1MTMIReTL U
5873.0 0.3037
1956.0 0.4090
. R,=0.85 lulasmas
0 indow . 3912.0 0.4090
MDA U
5862.0 0.4083
1941.0 0.2803
. R,=0.85 lulasmas
25 indow . 3906.0 0.2837
1MTMIReTL U
5847.0 0.2826
R, =0.94 luTasmns 1956.0 0.3957
0 Tunaeu NNITMINAEz@e 3911.0 0.3957
Tl 5862.0 0.3949
R, =0.94 luTasmns 1957.0 0.2915
25 Tunaeu 1NITNMINALHIZAY 3914.0 0.2915
Tl 5863.0 0.2908
R,=0.94 luTasmns 1959.0 0.3884
0 AU NNITMIdAEz@e 3912.0 0.3872
Tl 5865.0 0.3869
R, =0.94 luTasmns 1961.0 0.2708
2.5 1A NNITMINAEz@e 3914.0 0.2697

Tl 5867.0 0.2693
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