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N-METHYLPYRROLIDONE






	N-Methylpyrrolidone (NMP) is the lactam of 4-methylaminobutyric acid and a very weak base.          NMP is a chemically stable and powerful polar solvent. These characteristics are highly useful in a variety of chemical reactions where an inert medium is of concern. Despite the stability of NMP, it can also play an active role in certain reactions: hydrolysis, oxidation, condensation, conversion with chlorinating agents, polymerization and o-alkylation, and related reactions. 
N-Methylpyrrolidone is a colorless to slightly yellow liquid with a faint amine odor. It is miscible in water and conventional organic solvents. NMP are high boiling point, high solvent strength, low volatility, less toxicity, biodegradable  and more environment friendly.  NMP can serve as a co-solvent with water, alcohols, glycol ethers, ketones, and aromatic/chlorinated hydrocarbons.

N-Methylpyrrolidone  เป็นของเหลวไม่มีสี  มีจุดเดือดสูง, มีความเป็น solvent strength สูง, อัตราการระเหยตัวต่ำ, มีความเป็นพิษต่ำมาก สามารถย่อยสลายได้โดยธรรมชาติ และเป็นมิตรกับสิ่งแวดล้อม. NMP เป็นตัวทำละลายทางเลือกใหม่ที่เป็นมิตรกับสิ่งแวดล้อม และเป็นตัวทดแทน เมทิลีนคลอไรด์ และ MEK(methyl ethyl ketone ) ซึ่งเป็นสารก่อมะเร็ง. 
                  NMP สามารถเป็น Co-Solvent  โดยผสมเข้ากันได้กับน้ำ รวมถึงสารทำละลายอินทรีย์อื่น ๆ  เช่น  แอลกอฮอร์, ไกลคอลอีเธอร์, คีโตน, อะโรเมติคส์,  chlorinated hydrocarbons.
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Version: 3.0 (30036605/MDS GEN US/EN)

1. Substance/preparation and company identification

Company 24 Hour Emergency Response Information
BASF CORPORATION CHEMTREC: 1-800-424-9300
100 Campus Drive BASF HOTLINE: 1-800-832-HELP

Florham Park, NJ 07932, USA

Molecular formula: C(5)H(9)NO
Molecular weight: 99.00 g/mol
Chemical family: heterocyclic, amines
Synonyms: NMP TECHNICAL

2. Composition/information on ingredients

CAS Number Content (W/W) Chemical name
872-50-4 >=99.8 % N-Methylpyrrolidone
60544-40-3 <=04 % Pyrrolidinone, dimethyl-

3. Hazard identification

Emergency overview

NOT FOR COSMETIC USE

DANGER: COMBUSTIBLE LIQUID. MAY CAUSE EYE, SKIN AND RESPIRATORY TRACT IRRITATION.
PROLONGED OR REPEATED CONTACT MAY RESULT IN DERMATITIS.

INGESTION MAY CAUSE GASTRIC DISTURBANCES.

CONTAINS MATERIAL THAT MAY ADVERSELY AFFECT THE DEVELOPING FETUS BASED ON
ANIMAL DATA.

THIS PRODUCT CONTAINS A CHEMICAL(S) KNOWN TO THE STATE OF CALIFORNIA TO CAUSE
BIRTH DEFECTS OR OTHER REPRODUCTIVE HARM.

Use with local exhaust ventilation.

Wear chemical resistant protective gloves.

Avoid contact with the skin, eyes and clothing.

Potential health effects

Primary routes of exposure
Routes of entry for solids and liquids include eye and skin contact, ingestion and inhalation. Routes of entry
for gases include inhalation and eye contact. Skin contact may be a route of entry for liquified gases.

Acute toxicity:
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Information on: n-Methylpyrrolidone
NMP is moderately toxic by all routes of exposure; however, due to its low vapor pressure, dermal
exposure represents the primary hazard in most settings. Contact with the liquid results in
moderate eye irritation and may cause temporary corneal clouding. Skin contact results in mild
irritation; prolonged skin contact may cause redness and dermatitis. Inhalation of the vapors of
NMP may result in respiratory irritation. Accidental ingestion of the liquid causes gastric
disturbances and may result in nausea and vomiting.

Irritation:

Information on: n-Methylpyrrolidone
Contact with the liquid can result in irritation. Skin contact should be avoided. Prolonged skin
contact may result in redness and dermatitis.

Repeated dose toxicity:

Information on: n-Methylpyrrolidone
In animal studies NMP was embryotoxic by the oral, dermal and intraperitoneal routes, but only
after repeated high doses that approached the LD50 or were maternally toxic. Embryotoxicity
without maternal toxicity was observed at a high concentration in one rat inhalation study, but not in
others. Testicular effects in rats were noted after repeated, high-dose oral and inhalation
exposures. NMP was not carcinogenic in rats receiving lifetime exposures via inhalation (100 ppm)
or the diet. This product contains a chemical known to the state of California to cause birth defects
or other reproductive harm. In a mouse cancer study, high doses of NMP produced liver
carcinomas & adenomas in males (1089 mg/kg) and liver adenomas in females (1399 mg/kg).
Middle doses caused liver hypertrophy in males (173 mg/kg) but not females (221 mg/kg). No
effects were noted at low doses in either males (89 mg/kg) or females (115 mg/kg).

Medical conditions aggravated by overexposure:

Data available do not indicate that there are medical conditions that are generally recognized as being
aggravated by exposure to this substance/product.

See MSDS section 11 - Toxicological information.

4. First-aid measures

General advice:
Remove contaminated clothing.

If inhaled:
Remove the affected individual into fresh air and keep the person calm. Assist in breathing if necessary.
Immediate medical attention required.

If on skin:
Wash affected areas thoroughly with soap and water. If irritation develops, seek medical attention.

If in eyes:
In case of contact with the eyes, rinse immediately for at least 15 minutes with plenty of water. Seek medical
attention.

If swallowed:
Rinse mouth and then drink plenty of water. Induce vomiting. Never induce vomiting or give anything by
mouth if the victim is unconscious or having convulsions. Immediate medical attention required.

5. Fire-fighting measures

Flash point: 196 °F (ASTM D93)
Autoignition: 245 °C (DIN 51794)
Lower explosion limit: 1.3 %(V)

Upper explosion limit: 9.5 %(V)
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Suitable extinguishing media:
water spray, dry extinguishing media, foam, carbon dioxide

Hazards during fire-fighting:
nitrous gases

Protective equipment for fire-fighting:
Firefighters should be equipped with self-contained breathing apparatus and turn-out gear.

Further information:
Collect contaminated extinguishing water separately, do not allow to reach sewage or effluent systems.

NFPA Hazard codes:
Health : 2 Fire: 2 Reactivity: 0 Special:

6. Accidental release measures

Personal precautions:
Wear appropriate respiratory protection. Use personal protective clothing. Ensure adequate ventilation.

Environmental precautions:
This product is not regulated by RCRA. This product is not regulated by CERCLA (‘Superfund').

Cleanup:
Spills should be contained, solidified, and placed in suitable containers for disposal.

For small amounts: Pick up with absorbent material (e.g. sand, sawdust, general-purpose binder). Dispose
of absorbed material in accordance with regulations.
For large amounts: Pump off product.

7. Handling and storage

Handling

General advice:
Ensure thorough ventilation of stores and work areas.

Avoid contact with skin and eyes. Wear suitable gloves and eye/face protection.

Protection against fire and explosion:
The product is combustible.

Storage
General advice:
Containers should be stored tightly sealed in a dry place.

Storage stability:
Storage duration: 24 Months

8. Exposure controls and personal protection

Advice on system design:
Provide local exhaust ventilation to maintain recommended P.E.L.
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Personal protective equipment

Respiratory protection:
Wear a NIOSH-certified (or equivalent) organic vapour respirator. Observe OSHA regulations for respirator
use (29 CFR 1910.134).

Hand protection:
Wear chemical resistant protective gloves., butyl rubber (butyl) - 0.7 mm coating thickness, Consult with
glove manufacturer for testing data.

Eye protection:
Wear face shield or tightly fitting safety goggles (chemical goggles) if splashing hazard exists. Safety glasses
with side-shields.

Body protection:
Body protection must be chosen depending on activity and possible exposure, e.g. head protection, apron,
protective boots, chemical-protection suit.

General safety and hygiene measures:

Handle in accordance with good industrial hygiene and safety practice. Wearing of closed work clothing is
required additionally to the stated personal protection equipment. Eye wash fountains and safety showers
must be easily accessible. Wear protective clothing as necessary to minimize contact. Wash soiled clothing
immediately. When using do not eat or drink. When using do not smoke. Gloves must be inspected regularly
and prior to each use. Replace if necessary (e.g. pinhole leaks). Handle in accordance with good industrial
hygiene and safety practice.

9. Physical and chemical properties

Form: liquid
Odour: mild, amine-like
Colour: clear

colourless
pH value: 8.5-10 (100 g/l, 20 °C)
Melting point: -23.6 °C (760 mmHg)
Boiling point: 204.3°C (760 mmHg)
Vapour pressure: 0.32 mbar (20 °C)
Density: 1.028 g/cm3 (25°C) (DIN 51757)
Partitioning coefficient n- -0.46
octanol/water (log Pow):
Viscosity, dynamic: 1.796 mPa.s (20 °C)
Solubility in water: miscible
Solubility (qualitative): miscible

solvent(s): organic solvents,

10. Stability and reactivity

Substances to avoid:
strong acids, oxidizing agents

Hazardous reactions:
Exothermic reaction.
Reacts with oxidizing agents.

Decomposition products:
Hazardous decomposition products: carbon monoxide, carbon dioxide, nitrogen oxides

Thermal decomposition:
approx. > 300 °C

Corrosion to metals:
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No corrosive effect on metal.

11. Toxicological information

Acute toxicity

Oral:
LD50/mouse: 5,270 mg/kg
Slightly toxic.

Inhalation:
LC50/rat: >5.1 mg/l/4h

Inhalation-risk test (IRT): No mortality within 8 hours as shown in animal studies. The inhalation of a highly
saturated vapor-air mixture represents no acute hazard.

Dermal:
LD50/rabbit: 4,000 - 8,000 mg/kg
Moderately toxic.

Eye irritation :
rabbit: Irritant. (BASF-Test)

Sensitization:
Skin sensitizing effects were not observed in animal studies. Literature data.

Chronic toxicity

Repeated dose toxicity:

Genetic toxicity:

In the majority of studies performed with microorganisms and in mammalian cell culture, a mutagenic effect
was not found. A mutagenic effect was also not observed in in vivo tests.

Carcinogenicity:
Results from a number of long-term carcinogenity studies and short-term tests are available. Taking into
account all of the information, there is no indication that the substance itself is carcinogenic.

Reproductive toxicity:
The results of animal studies gave no indication of a fertility impairing effect.

Developmental toxicity/teratogenicity:
Indications of a developmental toxic / teratogenic effect were seen in animal studies.

12.

Ecological information

Environmental fate and transport

Biodegradation:

Test method: OECD 301E/92/69/EEC, C.4-B
Method of analysis: DOC reduction

Degree of elimination: >90 %

Evaluation: Readily biodegradable.

Chemical oxygen demand (COD):
1,600 mg/l

Biochemical oxygen demand (BOD):
Incubation period 5 d: <2 mg/g

Adsorbable organically-bound halogen (AOX):
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This product contains no organically-bound halogen.

Environmental toxicity

Acute and prolonged toxicity to fish:
golden orfe/LC50 (96 h): > 500 mg/l

Acute toxicity to aquatic invertebrates:
Daphnia magna/EC50 (24 h): > 1,000 mg/I

Toxicity to aquatic plants:
green algae/EC50 (72 h): > 500 mg/l

Toxicity to microorganisms:

OECD Guideline 209 bacterium/EC20 (30 min): > 600 mg/|

Inhibition of degradation activity in activated sludge is not to be anticipated during correct introduction of low
concentrations.

13.

Disposal considerations

Waste disposal of substance:
Incinerate in a licensed facility.
Do not discharge substance/product into sewer system.

Container disposal:
Dispose of in a licensed facility. Recommend crushing, puncturing or other means to prevent unauthorized
use of used containers.

14. Transport information

Land transport
USDOT

Classified as combustible liquid in containers greater than 119 gallons.

Sea transport
IMDG

Not classified as a dangerous good under transport regulations

Air transport
IATA/ICAO

Not classified as a dangerous good under transport regulations

15.

Regulatory information

Federal Regulations

Registration status:
TSCA, US released / listed

Unspecified





Safety data sheet
N-Methylpyrrolidone dist.

Revision date : 2007/02/01 Page: 7/7
Version: 3.0 (30036605/MDS GEN_US/EN)
OSHA hazard category: Skin and/or eye irritant, Combustible Liquid, Chronic target organ effects
reported
CERCLA RQ CAS Number Chemical name
100 LBS 74-89-5 methylamine

State regulations

State RTK

CAS Number Chemical name State RTK
872-50-4 N-Methylpyrrolidone MA, PA
CA Prop. 65:

THIS PRODUCT CONTAINS A CHEMICAL(S) KNOWN TO THE STATE OF CALIFORNIA TO CAUSE
CANCER AND BIRTH DEFECTS OR OTHER REPRODUCTIVE HARM.

16. Other information

HMIS Il rating
Health: 2o Flammability: 2 Physical hazard: 0

HMIS uses a numbering scale ranging from 0 to 4 to indicate the degree of hazard. A value of zero means that the
substance possesses essentially no hazard; a rating of four indicates high hazard.

Local contact information
prod_reg@basf.com

IMPORTANT: WHILE THE DESCRIPTIONS, DESIGNS, DATA AND INFORMATION CONTAINED HEREIN
ARE PRESENTED IN GOOD FAITH AND BELIEVED TO BE ACCURATE, IT IS PROVIDED FOR YOUR
GUIDANCE ONLY. BECAUSE MANY FACTORS MAY AFFECT PROCESSING OR APPLICATION/USE,
WE RECOMMEND THAT YOU MAKE TESTS TO DETERMINE THE SUITABILITY OF A PRODUCT FOR
YOUR PARTICULAR PURPOSE PRIOR TO USE. NO WARRANTIES OF ANY KIND, EITHER
EXPRESSED OR IMPLIED, INCLUDING WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE, ARE MADE REGARDING PRODUCTS DESCRIBED OR DESIGNS, DATA OR
INFORMATION SET FORTH, OR THAT THE PRODUCTS, DESIGNS, DATA OR INFORMATION MAY BE
USED WITHOUT INFRINGING THE INTELLECTUAL PROPERTY RIGHTS OF OTHERS. IN NO CASE
SHALL THE DESCRIPTIONS, INFORMATION, DATA OR DESIGNS PROVIDED BE CONSIDERED A
PART OF OUR TERMS AND CONDITIONS OF SALE. FURTHER, YOU EXPRESSLY UNDERSTAND AND
AGREE THAT THE DESCRIPTIONS, DESIGNS, DATA, AND INFORMATION FURNISHED BY BASF
HEREUNDER ARE GIVEN GRATIS AND BASF ASSUMES NO OBLIGATION OR LIABILITY FOR THE
DESCRIPTION, DESIGNS, DATA AND INFORMATION GIVEN OR RESULTS OBTAINED, ALL SUCH
BEING GIVEN AND ACCEPTED AT YOUR RISK.

END OF DATA SHEET
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Physical Properties and Compatibility

NMP is a widely used industrial solvent for
natural and synthetic plastics, waxes, resins
and various types of paints. It dissolves
polymers, such as cellulose derivatives,
polyamides, polyimides, polyesters, poly-
styrene, polyacrylonitrile, polyvinyl chlo-
ride, polyviny! pyrrolidone, polyvinyl
acetate, polyurethanes, polycarbonates,
polyethersulfones, polysulfones, polyethers
and many copolymers (see Table 4).

Table 4: Solubility of Plastics in NMP
at Ambient Temperatures

Polyethylene -
Polypropylene

Polystyrene
Styrene-acrylonitrile-copolymer
Acrylonitrile-butadiene-styrene-polymer
Polymethyl methacrylate

Polyvinyl chloride

Polyamide — (+at 200°C)
Polyurethane o
Polycarbonates o (+at 80°C)
Polychloroprene +
Polytetrafluoroethylene -

Polyviny! pyrrolidone
Polysulfone
Polyethersulfone
Polyphenylene sulfide
Polyacrylonitrile
Polyesters

Epoxy resins
Polyethylene glycol +

|

+ 4+ o+ o+ o+

|+ + o+

+ +

+ dissolved (>10%)
o sparingly soluble/swollen
— undissolved/resistant

Since no two generic types of plastics are
exactly alike, it is not prudent to draw direct
conclusions from the above-described
behavior. Therefore, data from Table 4
should be used only as a starting point for
selecting materials to be tested in specific
application trials.

NMP is miscible with the corresponding
monomers and with conventional organic
solvents and water. As a result, the

best possible solvent blend for a given
application can be found.

14

Table 5: Determination of Resin
Solubility in NMP
(according to DIN 55955)

Cellulose derivates
Cellulose nitrate
Cellulose acetate
Cellulose acetobutyrate
Ethy! cellulose

Chlorinated rubber
Vinyl chloride rubber

Viny! chloride copolymers

Polyvinyl chiaride

Laroflex MP*

Lutofan 200L°

Viny! chloride vinylacetate copolymers
Viny! chloride maleate copolymers

Polyvinyl acetate
Polyvinyl ethers
Polyacrylonitrile

Polyacrylates
Acronal 4 F
Acronal 700L°
Lumitol”
Luprenal®

Polymethyl methacrylate

Styrene polymers
Suprapal®
Emu-powder”™

Styrene acrylic acid copolymers
Vinyltoluene acrylic acid copolymers

Polyisobutylene
Oppanol B3”
Lutonal IC*

Styrene maleate resins
Suprapal AP*
Suprapal TP*

&

O® & @& ® 59 & 9900 ¢ & S OGO OO & & O 00000

Unmodified alkyd (phthalate) resins
Phtalopal PP*
Phtalopal NP*

Cyclohexanone resins
Laropal K80

Urea resins
Plastopal®

Melamine resins
Luwipal®

Phenolic resins

Thermosetting acrylic resins
Larodur®

Epoxy resins
Modified alkyd resins

Natural resins
Rosin

Ester gum
Manila copal
Shellac

Drying oils

Linseed oil

Tung oil

Linseed oil stand oil
Tung oil stand oil

Plasticizers
Castor oil

Butyl stearate
Tritolyl phosphate
Palatinol®
Plastomoll®
Palamoll”®
Plastigen G*

Chlorinated paraffins

# soluble
© insoluble
% sparingly soluble or swellable

® ¢ & ¢ ¢ & ¢ ¢ & ¢ ¢ S0 09 O

L

® & ¢ & 0 O O
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RoHS declaration
Productname: N-Methylpyrrolidone dist.
CAS-Number: 872-50-4

PBG-Number: 10001262
PRD-Number: 30036605

The substances listed in the "Directive 2002/95/EG of the European Parliamant and of the Council
of 27 January 2003 on the restriction of the use of certain hazardous substances in electrical and
electronical equipment" (RoHS) aren't part of BASF's product specification and testing plan.

But with respect to the manufacturing procedures and the raw materials used we can confirm that
the above mentioned product is typically in compliance with RoHS requirements.

The aforementioned data or information is based on our current knowledge and experience. In view of the many factors that may affect processing and application of our product,
these data do not relieve processors from carrying out their own investigations and tests; neither do these data imply any guarantee of certain properties, nor the suitability of the
product for a specific purpose. Any descriptions, drawings, photographs, data, proportions, weights etc. given herein may change without prior information and do not constitute the
agreed contractual quality of the product. It is the responsibility of the recipient of our products to ensure that any proprietary rights and existing laws and legislation are observed.

This document has been generated by electronic data processing and is valid without signature.

Operating Division Intermediates
Europe

Quality Management

E-Mail: quality-cz@basf.com
Internet: www.basf.de/intermediates
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Certificate No: 30304
Original Certification Date: 04 February 1994
Effective Date: 29 January 2009

Issue Date

ABS Quality Evaluations

CERTIFICATE OF CONFORMANCE
Thisisto certify that the Quality Management System of

BASF Corporation

8404 River Road
Geismar, LA
U.SA.

has been assessed by ABS Quality Evaluations, Inc. and found to be in conformance with the requirements set forth by:

| SO 9001: 2000

The Quality Management System is applicable to:

CZN - PRODUCTION, PURIFICATION, AND DISTRIBUTION OF 1,4-BUTANDIOL, GAMMA-BUTYROLACTONE,
N-METHYL-2-PYRROLIDONE, TETRAHYDROFURAN, POLYTETRAHYDROFURAN, AND SPECIALTY AMINES
KUN - MANUFACTURE AND DISTRIBUTION OF POLYOLS, TOLUENE DIISOCYANATES, METHYL
DIISOCYANATES, HCL, ANILINE; SALESAND MARKETING FORHCL; CUSTOMER SERVICE FOR CCU AND
HCL
CPO - REACTION, DISTILLATION AND SHIPMENT OF ETHYLENE OXIDE AND GLYOXAL

Further clarifications regarding the scope of the certificate and the applicability of 1SO 9001:2000 requirements may be obtained by consulting the organization.

i
T
M ssthes
Expiration Date: 28 January 2012 Alex Weisselberg, President

29 January 2009

Validity of this certificate is based on periodic audits of the management system defined by the above scope and is contingent
upon prompt, written notification to ABS Quality Evaluations, Inc. of significant changes to the management system or components thereof.

ABS Quality Evaluations, Inc. 16855 Northchase Drive, Houston, TX 77060, U.S.A.
Validity of this certificate may be confirmed at www.abs-gqe.com/cert_validation. Printed on:2009-02-02 13:44 GMT

Copyright 2003 ABS Quality Evaluations, Inc. All rights reserved.
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Operating Division Intermediates
Europe
REACH & Safety Data Management

1= BASF

The Chemical Company

Date: February 2010
Page: 1 of 1

REACH compliance statement

Product name:  N-Methylpyrrolidone dist.

PRD-number: 30036605

Dear customer,

The product N-Methylpyrrolidone dist. supplied by BASF SE is compliant with REACH (EC
Regulation 1907/2006).

All components/monomers are

- pre-registered and/or registered by BASF SE and/or its suppliers or

- excluded from the regulation and/or

- exempted from registration.

By this REACH-compliance statement BASF SE fulfils its legal obligations in the supply chain.
BASF SE intents to register the REACH relevant components/monomers of product N-
Methylpyrrolidone dist. until

November 30th, 2010.

This document has been generated by electronic data processing and is valid without signature.

Operating Division Intermediates
Europe

REACH & Safety Data Management
E-Mail: CZ-Reach@basf.com
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BASF Diols

PRODUCTS

N-METHYLPYRROLIDONE

- BASF

The Chemical Company

N-Methylpyrrolidone (NMP) is a highly
polar, aprotic, general purpose organic
solvent. A colorless, low-viscosity liquid
with a faint amine odor, NMP is miscible in
all proportions with water and conventional
organic solvents.

As a solvent, NMP is employed in a wide
range of industrial applications, including
those listed here:

Process Chemicals

* Acetylene Recovery

+ Butadiene Extraction

» Extraction of Aromatics
* Lube QOil Exiraction

* Gas Purification

Engineering Plastics
* Spinning of Aramid Fibers
* Production of Polyphenylene Suffide, PPS

* Preparation of Membranes for
Ulirafiltration

Coatings

* Solvent for Ink Systems

» Component in Specialty and Waterborne
Paints or Finishes

* Synthesis/Diluent of Wire Enamels

» Solvent for Plastic Coatings

* Goalescing Agent

Agricultural Chemicals
* Solvent andfor Cosolvent for Insecticides,
Fungicides, Herbicides and Bioregulators

* Reaction Medium in Synthesis of Active
Compounds

Electronic

» Cleaner for Silicon Wafers

* Photoresist Stripper in the Manufacture
of Microchips

* Auxiliary in Printed Circuit Board
Manuracturing

Paint Stripping and Cleaning

+ Component in Paint Strippers,
Degreasers and Industrial Cleaners

* Removal of Polyurethane Residues and
Mold Release Agents

* Removal of Tarry or Polymeric Deposits
from Reactors

Miscellaneous

» Solvent for Developer (Photo-
Reproduction Technique)

» Manufacture of High-Performance
Adhesives and Industrial Adhesive
Removers

» Solvent for Slimicides Used in the
Manufacture of Paper and Paperboard

* Dispersing Agent for Pigments

» Reaction Medium in the Synthesis
of Organic Intermediates and
Pharmaceuticals

This brochure presents basic information
on appropriate precautions for the safe

- handling and storage of NMP. Additional

information on physical properties,
applications and toxicology is available
from BASF Corporation.






BASF Diols

' O -BASF

N-METHYLPYRROLIDOMNE

The Chemical Company

N-Methylpyrrolidone (NMP) is the lactam of 4-methylaminobutyric acid and a very weak base.

NMP is a chemically stable and powerful polar solvent. These characteristics are highly useful in a variety
of chemical reactions where an inert medium is of concern. Despite the stability of NMP, it can also play
an active role in certain reactions: hydrolysis, oxidation, condensation, conversion with chlorinating
agents, polymerization and o-alkylation, and related reactions.

Applications

Recovery of Pure Hydrocarbons in Petrochemical Processing

A well-established application for NMP is the large-scale recovery of hydrocarbons by extractive distillation. This technique
utilizes the high solubility of hydrocarbons in NMP and the fact that differences in volatility are sometimes considerably increased
in the presence of NMP. Compared to other commercial solvents and extraction media, NMP offers the following advantages: no
azeotropes are formed with hydrocarbons; NMP is very resistant to heat and chemicals; and NMP has a favorable toxicological
and environmental profile.

Desulfurization of Gases

High concentrations of acidic compounds are often present in natural or synthesis gases. Examples are hydrogen sulfide, carbon
oxysulfide, carbon dioxide and organic sulfur compounds. Rather than applying a chemical process, they are removed by physical
scrubbing in several stages with a mixture of NMP, alcohol and water.

Plastics

NMP is a widely used industrial solvent for natural and synthesis plastics, waxes, resins and various types of paints. It dissolves
polymers, such as cellulose derivatives, polyamides, polyimides, polyesters, polystyrene, polyacrylonitrile, polyvinyl chloride,
polyvinyl pyrrolidone, polyvinyl acetate, polyurethanes, polycarbonates, polyethersulfones, polysulfones, polyethers and many
copolymers.

Surface Coatings

NMP is a non-corrosive high boiler with excellent solvent power and chemical resistance. Thus, NMP improves the properties of
many surface coating systems. In particular, these effects are favorable for baked coatings that are cured at relatively high
temperatures. NMP allows the production of highly filled paints and finishes. Since it improves the rheological properties, paints
with superior flow-out and covering power are obtained. Hence, the coatings are more homogeneous, non-porous and non-
cratering, and they display greater resistance to chemicals and higher mechanical strength.

Paint Stripping and Cleaning

Due to its high solvating power for plastics, resins, oil and grease, NMP has been successfully employed as an ingredient in paint
removers, cleaners and degreasers. NMP can be used alone or in blends for removal of oil, carbon deposits and other tarry
polymeric residues from metal chambers, pistons and cylinders, as well as for wet cleaning of combustion engines.

Plant Protection

NMP can be used as a solvent or co-solvent for the formulation of insecticides, fungicides, herbicides, seed treatment products
and bioregulators where highly polar compounds are required. NMP is given preference over other highly polar solvents because
it is exempt from the requirement of a tolerance when used as a solvent or co-solvent in pesticide formulations applied to growing
crops, and it possesses a favorable toxicological and environmental profile.

Electronic Equipment Manufacture

The production of integrated circuits (ICs) calls for products of very high purity. The Electronic Grade NMP exceeds in all points
the standard established by SEMI (Semiconductor Equipment and Materials Institute). This makes NMP a desired solvent for the
electronic industry and producers of printed circuit boards. Blends of NMP with common solvents are utilized for the cleaning and
degreasing of single-crystal silicon wafers for IC
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N-Methylpyrrolidone

Standard Grade

Technical Data Sheet
June 2008, NAFTA

Formula .....cccooooeiiiiiii, CsHgNO
Molecular Weight ................... 99.1
PRD Number................. 30036605

CAS Registry Number...... 872-50-4

(A

I
CHs

Description

N-Methylpyrrolidone is a colorless to
slightly yellow liquid with a faint amine
odor. Itis miscible in water and
conventional organic solvents.

Safety

N-Methylpyrrolidone is moderately
toxic by all routes of exposure;
however, due to its low vapor
pressure, dermal exposure presents
the primary hazard in most settings.
Irritating to eyes and skin.

Storage & Handling

N-Methylpyrrolidone has almost
unlimited shelf life in original, sealed
containers when properly stored in a
protected storage area as per BASF's
recommended Storage & Handling
guidelines in MSDS.

NMP is neither explosive nor
flammable in air. However, it is
combustible and must be protected
from fire and sources of ignition.

Please refer to the Material Safety
Data Sheet (MSDS) for detailed
information on handling and disposal

Contact us:

E-mail:

Helping Make
Products Better™

O -BASF

The Chemical Company

Product Specifications Values Test Methods (STI)
Assay, % minimum 99.8 8450
Dimethylpyrrolidones % maximum 0.40 8450
Butyrolactone % maximum 0.05 8450

Total Amines as MMA by IC maximum 50 8834

Water, % maximum 0.05 8432

Color, APHA maximum 50 8415
Physical Properties

Melting Temperature, °C . . ... .. .t -23.6
Boiling Point, °C 204.3
Density @25°C, gICM® . ... . 1.028
Flash Point, OC . . .. e e et ettt 91
Autoignition Temperature, °C . . . ...t 245

Applications

e Gas scrubber

absorption aid

Lube oil processing

Crop protection agents

Formulation aids

Extracting agent

Dyeing fibers & leather

Metal finishing

Pharmaceuticals

Intermediate for chemical

synthesis

e Paint & printing ink industry

e Paint strippers

e Solvent/cleaner for polymeric
residues

Packaging

Available in bulk and in 210 kg net
steel drums.

chemical_intermediates @ basf-corp.com

Website: www. basf .com /usal/intermediates

Chemicals

IMPORTANT: While the descriptions,
designs, data and information contained
herein are presented in good faith and
believed to be accurate, it is provided for
your guidance only. Because many factors
may affect processing or application/use,
we recommend that you make tests to
determine the suitability of a product for
your particular purpose prior to use. NO
WARRANTIES OF ANY KIND, EITHER
EXPRESS OR IMPLIED, INCLUDING
WARRANTIES OF MERCHANTABILITY
OR FITNESS FOR A PARTICULAR
PURPOSE, ARE MADE REGARDING
PRODUCTS DESCRIBED OR DESIGNS,
DATA OR INFORMATION MAY BE USED
WITHOUT INFRINGING THE
INTELLECTUAL PROPERTY RIGHTS OF
OTHERS. IN NO CASE SHALL THE
DESCRIPTIONS, INFORMATION, DATA
OR DESIGNS PROVIDED BE
CONSIDERED A PART OF OUR TERMS
AND CONDITIONS OF SALE. Further,
you expressly understand and agree that
the descriptions, design, data and
information furnished by BASF hereunder
are given gratis and BASF assumes no
obligation or liability for the description,
designs, data and information given or
results obtained, all such being given and
accepted at your risk.

© 2006 BASF Corporation

BASF Corporation
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Operating Division Intermediates
Europe
Quality Management

1= BASF

The Chemical Company

Date: 02.02.2010
Page: 1 of 1

GMO declaration

Product name:  N-Methylpyrrolidone dist.

CAS-number: 872-50-4
PBG-number: 10001262
PRD-number: 30036605

We hereby certify that our product does not contain genetically modified materials and is not
produced using raw materials of a genetically modified origin.

At no stage during production, above product comes in contact with genetically modified
organisms or with any product produced in association with genetically modified organisms.

We also certify that above product is not produced with the use of ionising radiations and/or
treated with ionising radiations after it has been produced.

The aforementioned data or information is based on our current knowledge and experience. In view of the many factors that may affect processing and application of our product,
these data do not relieve processors from carrying out their own investigations and tests; neither do these data imply any guarantee of certain properties, nor the suitability of the
product for a specific purpose. Any descriptions, drawings, photographs, data, proportions, weights etc. given herein may change without prior information and do not constitute the
agreed contractual quality of the product. It is the responsibility of the recipient of our products to ensure that any proprietary rights and existing laws and legislation are observed.

This document has been generated by electronic data processing and is valid without signature.

Operating Division Intermediates
Europe

Quality Management

E-Mail: quality-cz@basf.com
Internet: www.basf.de/intermediates
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