Product Information

BIOBAN™ P-1487

Broad-Spectrum Antimicrobial Agent
EPA Reg. No. 464-659
CAS Reg. No. 2224-44-4, 1854-23-5
General

BIOBAN™ P-1487 is an effective antibacterial and antifungal agent. This reaction
product contains the two active ingredients 4-(2-nitrobutyl)-morpholine and 4,4’-(2-ethyl2-nitrotrimethylene)dimorpholine which are unique in terms of their broad spectrum
antimicrobial activity and compatibility. BIOBAN P-1487 is only moderately water soluble
but is totally soluble in organic solvents including aliphatic hydrocarbons. It is also nonionic
in nature.
Applications for BIOBAN P-1487 include the following:
• Metalworking Fluids
• Die Cast Lubricants and Mold Release Agents
When formulated into metalworking-fluid concentrates, BIOBAN P-1487 provides the
following benefits:
• Broad spectrum activity; effective against bacteria and fungi.
• Compatible with soluble oil, semi-synthetic and synthetic metalworking fluids, as well as
straight oils.
• Long-lasting activity extends fluid life, reducing make-up and disposal costs.
• Partitions between the oil and water phase providing protection at the oil/water interface.
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Physical Properties

The following are typical properties of BIOBAN P-1487; they are not to be considered
product specifications.
Neutral Equivalent: .................................................................................................. 210-230
Color: ................................................................................................................ <13 Gardner
Flash point (Pensky-Martens Closed Cup): ............................................. 174°F ± 2°F/79°C
Freezing point (approx): ...................................................................................... 10°C/50°F
Vapor pressure @ 90°C/194°F: ........................................................................... 30 mm Hg
@ 20°C/68°F: ............................................................................. 13 mm Hg
Viscosity @ 20°C/68°F: ........................................................................................... ~40 cps
Specific gravity @ 25/25°C: ............................................................................................ 1.1
Weight/gallon @ 25°C/77°F: ..................................................................................... 9.03 lb
Refractive index; nD @ 20°C/68°F: ............................................................................ 1.464
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Solubility in water @ 20°C/68°F:..................................................................... 1.1 g/100 mL
@ 50°C/122°F:................................................................... 1.4 g/100 mL
pH of saturated aqueous solution: ................................................................................... 9.1
Coefficient of expansion: ............................................................................. (°F-1) 0.000491
Antimicrobial
Activity

BIOBAN™ P-1487 is intended for use in alkaline solutions at a pH of 7.0 or above. Loss of
effectiveness may occur at a pH below 6.0.

Bacteria
Staphylococcus aureus
Streptococcus faecalis
Streptococcus hemolyticus
Escherichia coli
Pasteurella pseudotuberculosis
Pseudomonas aeruginosa
Desulfovibrio desulfuricans
Bacillus subtilis

Minimum
Inhibitory
Concentration
(MIC)
100-500 ppm
100-500
100-500
100-500
10-100
100-500
50-100
500-1000

Uses in
Metalworking
Fluids

Fungi
Candida albicans
Penicillium levitum
Aspergillus niger
Fusarium sp.
Aureobasidium pullulans
Cephalosporium sp.

Minimum
Inhibitory
Concentration
(MIC)
16-32
125-250
125-250
500-1000
2000
1000-2000

Minimum
Inhibitory
Concentration
(MIC)
Algae
Plectonema boryanum
2-4
Oscillatoria prolifera
4-9
Chlorella pyrenoidosa
1
Anabaena flos-aquae
<16
Selenastrum capricornutum
<16
Nitzschia closterium
<16

In laboratory tests, representative metalworking fluid emulsions and BIOBAN P-1487
were placed in a continuous circulating system containing iron chips to simulate industrial
useconditions. The system was inoculated initially and at weekly intervals thereafter with
a heavily-contaminated emulsifiable metalworking fluid. In such tests, most oil-based fluid
emulsions containing 1000 ppm of BIOBAN P-1487 resist gross microbial contamination
for at least six weeks. At a concentration of 500 ppm, its effectiveness lasts from two to
four weeks. In similar laboratory tests, 100 ppm - 200 ppm of BIOBAN P-1487 introduced
at weekly intervals usually is effective in controlling gross microbial contamination over a
period of several weeks at ambient temperatures.
Storage Stability in Concentrates
A dosage rate of 1000 ppm in the undiluted fluid is recommended. Representative oil-based
metalworking-fluid concentrates containing 2.5% concentration of BIOBAN P-1487 were
stored for two months at 50°C. Another set of samples was stored for one year at ambient
temperatures. Emulsions prepared from these concentrates still resisted gross microbial
contamination for at least six weeks when tested in the circulating system as above.
Specific formulations of metalworking fluid concentrates must be examined to determine
their individual stability with BIOBAN P-1487 under storage conditions. Likewise, emulsions
prepared from these concentrates should be tested for the most practical concentration of
BIOBAN P-1487 to control microbial contamination.
Addition to Concentrates
BIOBAN P-1487 is highly miscible with metalworking fluid concentrates. However, it is
recommended that BIOBAN P-1487 be added to the concentrate as the last ingredient. Also,
the concentrate should be cooled to a temperature of less than 90°F/32°C which will lessen
the chance of decomposition.
Under some conditions of use, BIOBAN P-1487 will decompose to release a vapor which
causes tearing of the eyes. Some practices which will lessen the possibility of such an
occurrence are:
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• Do not add BIOBAN™ P-1487 to diluted fluids with a pH of less than 7.5.
• Do not add BIOBAN P-1487 to fluids undergoing “Ammonia Blush.”
• Whenever a fresh charge of fluid is made, pretreat dilution water with AMP-95™ (2-amino2-methyl-1-propanol) to achieve a level of 1000 ppm (0.1%).
Die Cast Lubricants and Mold-Release Agents
BIOBAN P-1487 is effective against bacteria and fungi which can cause problems in die
cast lubricants and mold-release agents for plastics. For efficient antimicrobial activity, a
concentration of 100 ppm is suggested. Stability testing should be performed to ensure
compatibility in specific formulations. A pH of 7 or above should be maintained.
Toxicity

BIOBAN P-1487 is a high-boiling liquid with low vapor pressure at ambient temperature.
Avoid breathing mists which contain BIOBAN P-1487, or vapors from BIOBAN P-1487 at
elevated temperature.
BIOBAN P-1487 is harmful if swallowed; do not induce vomiting. Have patient drink large
quantities of fluid and call a physician. The acute oral LD50 for rats is 625 mg/kg. Oral
ingestion is accompanied by inflammation of the intestinal tract and labored respiration.
The dermal LD50 in rabbits is 420 mg/kg. BIOBAN P-1487 is therefore considered to be
harmful by dermal contact. Persons handling it should wear impervious rubber gloves to
prevent contact.
Undiluted BIOBAN P-1487 is highly irritating to the skin or eyes on prolonged contact. It
is not, however, a corrosive liquid based upon results of the U.S. D.O.T. corrosivity test
(49 CFR 173.240). Workers who handle undiluted BIOBAN P-1487 should use face and eye
protection, wear gloves and other protective clothing to prevent skin contact with the liquid,
and wash thoroughly after handling. In case of contact, immediately remove contaminated
clothing and shoes and flush skin or eyes with copious quantities of water for at least 15
minutes. Get medical attention if the eyes are involved. Wash contaminated clothing before
reuse; discard contaminated shoes.
BIOBAN P-1487 may cause an allergic skin reaction. Tests were conducted on panels
of 100 human volunteers at use dilutions in water and in a typical metalworking fluid.
A definitive sensitization reaction was produced in only three subjects exposed to 0.1%
BIOBAN P-1487 in water. No sensitization was evident in the panel exposed to the
metalworking fluid which contained 0.666% BIOBAN P-1487 in the concentrate. Potential for
sensitization can be mitigated substantially by keeping skin contact with BIOBAN P-1487 at
a minimum. In case of contact, wash the exposed skin immediately with soap and water.
BIOBAN P-1487 was not mutagenic in the Salmonella reverse mutation assay (Ames test)
either in the presence or absence of S-9 liver activation. The test was conducted in strains
TA-98, TA-100, TA-1535, and TA-1537. Toxicity was noted in all plates at greater than 1 mg/
plate of BIOBAN P-1487. In additional testing, BIOBAN P-1487 did not induce chromosome
aberration when tested in vitro in Chinese hamster ovary (CHO) cells; neither did it induce
increased DNA synthesis in a UDS rat liver assay.
In 90-day dermal toxicity testing, no histopathological effects were noted for rats dosed at
300 mg/kg/day. Some erythema and scaly appearance was noted at the application site,
however. At 1000 mg/kg/day, well defined erythema, eschar formation, and scaly patches
occurred at the application site and body weight gain was reduced for both male and female
rats. Hematology and serum chemistry were unaffected, but chronic inflammation of the
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bladder and a possible reduced medullary mineralization of the kidneys were observed in
female rats. The NOEL for systemic toxicity was judged to be 300 mg/kg/day.
An oral teratology study was conducted in rats. BIOBAN™ P-1487 was administered
to pregnant female rats by gavage at 10, 30, or 100 mg/kg/day during the period of
organogenesis. From clinical observations of the dams, it was determined that toxic
effects occurred at the 30 and 100 mg/kg doses. Fetal examinations uncovered no fetal
abnormalities attributable to exposure to BIOBAN P-1487. BIOBAN P-1487 was judged to
be non-teratogenic.
The acute toxicity of BIOBAN P-1487 with respect to several aquatic species is as follows:
Species
Bluegill sunfish (Lepomis macrochirus)

LC50

LC0

1.3 mg/L/96 hr.

0.56 mg/L/96 hr.

Rainbow trout (Salmo gairdneri)

1.1 mg/L/96 hr.

0.56 mg/L/96 hr.

Pink shrimp (Penaeus duorarum)

2.2 mg/L/96 hr.

—

Daphnia magna

1.9 mg/L/48 hr.

0.56 mg/L/48 hr.

In the mallard duck, the LD50 of BIOBAN P-1487 was 2695 mg/kg (by gavage), and the
8-day dietary LC50 of BIOBAN P-1487 was greater than 5620 ppm in the diet for both
mallard ducks and bobwhite quail.
First Aid

If in eyes, flush with plenty of water for at least 15 minutes. Call a physician immediately.
If on skin, wash thoroughly with soap and water. Remove and wash contaminated clothing
before reuse.
If inhaled, remove immediately to fresh air. If not breathing, apply artificial respiration. If
breathing is difficult, give oxygen. Call a physician immediately.
If swallowed, do not induce vomiting. Drink promptly a large quantity of milk, egg white, or
gelatin solution; or if these are not available, drink large quantities of water; avoid alcohol.
Call a physician immediately.
NOTE TO PHYSICIAN
Probable mucosal damage may contraindicate the use of gastric lavage. Measures against
circulatory shock, respiratory depression, and convulsions may be needed.

Precautionary
Labeling

Labels for BIOBAN P-1487 carry the following warning statements:
DANGER!
CAUSES SEVERE EYE DAMAGE AND SKIN BURNS. MAY CAUSE ALLERGIC SKIN
REACTION.
HARMFUL OR FATAL IF SWALLOWED OR ABSORBED THROUGH THE SKIN.
Do not get in eyes, on skin, on clothing.
Causes skin sensitization.
Wear goggles or face shield and rubber gloves when handling.
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Avoid breathing vapor or mist.
Avoid contamination of food.
Do not take internally.
Handling and
Storage

BIOBAN™ P-1487 can be shipped and stored in ordinary steel containers. While there may
be some darkening on prolonged storage, this does not impair its antimicrobial activity. Do
not subject to pH below 6.0, or decomposition will occur.
BIOBAN P-1487 can be shipped and stored at normal ambient temperature (above
50°F/10°C) without phase change. At lower temperatures, crystallization in the product
may occur because of extreme cooling. Should this occur, the product may be liquified by
immersing the drum in warm water or storing it in a heated area until the crystals thaw. If
BIOBAN P-1487 is frozen or partially frozen when received, do not heat above 95°F (35°C)
in any thawing operation. Under no circumstances should steam, open flame or band heater
be used to thaw BIOBAN P-1487.

Shipping and
Packaging

BIOBAN P-1487 is classified as a Division 6.1 toxic material in the regulations issued by
the U.S. Department of Transportation (49CFR), the International Air Transport Association
(IATA) and the International Maritime Organization (IMDG Code).
The bill of lading description used by DOW is:
DISINFECTANTS, LIQUID, TOXIC, N.O.S. (4-(2-NITROBUTYL)MORPHOLINE),
6.1,UN3142,III. DISINFECTANT NOI. OTHER THAN MEDICINAL OR TOILET
PREPARATIONS. NMFC ITEM 57100 SUB 3 CLASS 60. TRADE NAME = BIOBAN P-1487
Shipping Container
5-gallon steel drum
55-gallon steel drum
350-gallon SS tote tank

Product
Stewardship
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Net Wt.
42 lb
450 lb
3126 kg

Gross Wt.
47 lb
490 lb
3601 lb

Dow Microbial Control encourages its customers to review their applications of Dow
Microbial Control products from the standpoint of human health and environmental quality.
To help ensure that Dow Microbial Control products are not used in ways for which they are
not intended or tested, Dow Microbial Control personnel are willing to assist customers in
dealing with ecological and product safety considerations. Contact your representative if you
need any assistance or information. When considering the use of any Dow product in a
particular application, review the latest Safety Data Sheet and country-specific product label
to ensure the intended use is within the scope of approved uses and can be accomplished
safely. Before handling any of the products mentioned in the text, obtain available product
safety information and take necessary steps to ensure safety of use.
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For further information visit our website:
www.dowmicrobialcontrol.com
or call:
Central and Eastern Europe:
Turkey +90-216-571-16-00
Russia +7-495-663-78-20
Poland +48-22-543-18-00
Western Europe:
+800-3-694-6367 (toll-free)
+31-115-67-26-26 (phone)
+31-115-67-28-28 (fax)
North America:
+1-800-447-4369 (toll-free)
+1-989-832-1560 (phone)
+1-989-832-1465 (fax)
Middle East and Africa:
UAE +971-4-332-88-66
South Africa +800-99-5078 (toll-free)
Greater China:
Shanghai +86-21-3851-1000
Beijing +86-10-8527-9199
Guangzhou +86-20-3813-0600
Taiwan +886-227-718-000
Southeast Asia:
Philippines +63-2-867-3293
Indonesia +62-21-2995-6273
Singapore +65-6830-4575
+65-6796-6217
Thailand +66-2365-7371
Vietnam +84-8-3822-5808
Malaysia +603-7965-5200
Australia and New Zealand:
+613-9226-3500 (phone)
+61-3-9226-3562 (fax)
Japan and Korea:
Japan +81-3-5460-2261
Korea +82-2-3490-4348
Indian Subcontinent:
+91-22-6793-4953 (phone)
+91-22-6793-4924 (fax)
Latin America:
+55-11-5188-9555 (phone)
+55-11-5188-9400 (fax)
Other Global Areas:
+1-989-832-1560 (phone)
+1-989-832-1465 (fax)
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Notice: No freedom from any patent owned by Dow or others is to be inferred. Because use conditions and applicable laws
may differ from one location to another and may change with time, Customer is responsible for determining whether products
and the information in this document are appropriate for Customer’s use and for ensuring that Customer’s workplace and
disposal practices are in compliance with applicable laws and other government enactments. The product shown in this
literature may not be available for sale and/or available in all geographies where Dow is represented. The claims made may
not have been approved for use in all countries. Dow assumes no obligation or liability for the information in this document.
References to “Dow” or the “Company” mean the Dow legal entity selling the products to Customer unless otherwise expressly
noted. NO WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.
USE BIOCIDES SAFELY. ALWAYS READ THE LABEL AND PRODUCT INFORMATION BEFORE USE.
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