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Heat transfer fluids are intended only for indirect heating
purposes. Under no circumstances should this product
contact or in any way contaminate food, animal feed, food
products, food grade chemicals, food packaging materials,
pharmaceuticals or any items which may directly or
indirectly be ultimately ingested by humans. Any contact
may contaminate these items to the extent that their

" destruction may be required. Precautions against
ignitions and fires should be taken with this product.

Monsanto

Notice:

“Nothing contained herein is to be construed as a
recommendation to use any product in conflict with any
patent. MONSANTO MAKES NO WARRANTIES FOR A
PARTICULAR PURPOSE AS TO THE FITNESS OR
MERCHANTABILITY OF ANY PRODUCT REFERRED TO,
no guarantee of satisfactory results from reliance upon
contained information or recommendations, and disclaims
all liability for any resulting loss or damage.”

Monsanto Industrial Chemicals Co.
A Unit of Monsanto Company
800 N. Lindbergh Blvd., St. Louis, Mo. 63166

«In certain countries of Western Europe and the Far East,
Monsanto sells Therminol Heat Transfer Fluids under
the brand name “Santotherm® Heat Transfer Fluids™.

Corresponding Therminol and Santotherm fluids
are identical in composition.
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I\"’w,) ”Uﬂu \\\/M’)»‘UL, liquid/vapor phase heat transfer fluid is a
stable, high temperature medium that delivers process heat to
750°F for precise control of processing temperatures. It is an im-
portant addition to Monsanto's family of Therminol fluids, the most
complete line of heat transfer fluids available.

Therminol VP-1 fluid is a eutectic mixture of 73.5% diphenyl oxide,
26.5% biphenyl. It can be used in existing systems for top-up or re-
placement of Dowtherm*A, Thermex**, or other heat transfer fluids of
the same composition as Therminol VP-1. For new installations,
system design can be based on the tables presented in this bulletin.

Therminol VP-1 fluid operates within the broad temperature range of
60°F to 750°F as a liquid and 500°F to 750°F as a vapor. It can be
used as both a liquid and a vapor phase medium in a single system.

Therminol VP-1 is a colorless to pale yellow liquid with a crystal-
lizing point of 54°F. It is chemically stable and non-corrosive to
metals. Use life is dependent upon the design and operating condi-
tions of the system.

Typical Propertiest of Therminol® VP-1 Fluid

Normal Boiling Point @ 760mm Hg 495°F
Crystallizing Point 54°F
Moisture 250 ppm
Flash Point (COC) 225°F

Fire Point (COC) 275°F
Autogenous Ignition Temperature (ASTM)  1,150°F
Pounds Per Gallon @ 25°C 8.86

Specific Resistivity @68°F 6.4x10"" ohm-cm
Critical Temperature 930.3°F
Critical Pressure 480.3 psia
Critical Volume 05153 cu. ft./ib.

TThese data are based upon samples tested in the laboratory and are not
guaranteed for all samples. Write to Monsanto Company for complete
sales specifications for Thermino!l VP-1 heat transfer fluid.

®Registered Trademark of Monsanto Company

*Trademark of Dow Chemical Company

**Trademark of {Cl Lid.

50

b

39237



@

Therminol VP-1 Fluid for Top-up or Initial Fill

Field tests have shown that Thermino! VP-1 heat transfer fluid can
be used to top-up or replace Dowtherm A in an existing system.

Replacement:

Therminol VP-1 was used as replacement fill for Dowtherm A in a
continuous polymerization Nylon 6/6 tire cord spinnerette operating
in the normal melt spinning temperature range for this fiber (500°-
600°F). Process performance and control continued unchanged.

Top-up:

A test was run in a 13-million BTU vertical-coil, fired heater. Fluid
temperature leaving the heater was 625°-645°F. The users consisted
of process heat exchangers, five receiving the medium as a vapor
and three receiving it as a liquid.

This system has been operated on Dowtherm A for many years.
Periodically Dowtherm A was added to top up the fluid {evel. Top-up
was made with Therminol VP-1 in place of Dowtherm A.

No changes in operating conditions were evident. Temperature,
pressure, process control and venting were all identical to when only
Dowtherm A was used.
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Saturation Properties of
Therminol" VP-1 Fluid
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Thermal Conductivity
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Thermal Stability

Laboratory test data have shown that thermal stability of Therminol 0
VP-1 heat transfer fluid is equivalent to Dowtherm A,

Tests were run in a pressurized cylinder at 750°F for a period of 500
hours. Samples were taken at the beginning and end of this period
and measurements made of the physical properties with the follow-

ing results:
Thermal Stability Comparison at 750°F
Therminol® YP-1 ‘ Dowtherm A Mixture 50/50 !

@ 0hr. ¢ 500 hrs. Difference | @ 0 hr. « 500 hrs. Difference | « 0 hr. « 500 hrs. Difference

‘ |
6LC ANALYSIS i }
% Low Boilers 0.04 0.76 072 . 018 129 | oom 0.99 0.88

% High Boilers 0.21 1.33 112 0.23 52 229 o 1.76 154
Ly Decomposition 1.84 340 2.42
© KINEMATIC VISCOSITY ' ‘

I CS e 100 2.58 2.68 010 | 259 2.3 014 1 252 2.70 0.08
" % Change ) 39%  54% 31%
. TOTAL ACID NUMBER  0.01 0.04 003 001 0.04 003, 00 0.02 0.01

Therminol VP-1 fluid is thermally stable for long periods of time up

to a bulk fluid temperature of 700-750°F. Operating at 650°F, the

service life of the fluid can be many years in a well-designed, oper-

ated and maintained system. However, as operating temperatures

increase, the rate of degradation of the fluid increases, and at bulk ‘
temperatures of 700-750°F use life of the fluid may be from one to a

few years. Good circulation of the fluid and elimination of hot spots

can greatly increase service life.

At high temperatures the fluid darkens in a relatively short period of
time, but with no other appreciable effect on its physical properties.
In time with high temperature use, high boiling polymers are formed
which remain in solution and increase the viscosity of the fluid. Con-
tinued use of fluid containing a high polymer content can lead to
viscosity-related system or process problems, and ultimately to car-
bon deposits in the heater and the danger of burn-out.

Depending upon the type of heater system and operating conditions,
a polymer content in the range of 5 to 10% can be tolerated. Above
this level the fluid should be considered unusable for continued
service and should be reclaimed or replaced.
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Flammability

Although Therminol VP-1 can burn at elevated temperatures, its
chemical nature is such that its use as heat transfer medium in a
properly designed and operated system does not normally constitute
a serious fire or explosion hazard. Vapor freed into the air rapidly
cools to below the fire point. High pressure mists, however, can form
an explosive mixture with air. In the fired zone of the heater, leaks
may burn with the evolution of soot.

Leaks of Therminol VP-1 fluid that saturate pipe insulation should be
treated as potential fire hazards and corrected immediately. Soaked
insulation acts as_a wick and procss heat can initiate charring or
ignition.

If Therminol VP-1 fiuid is ignited, carbon dioxide or dry powder ex-
tinguishers may be used for control. Inside the heater, fire zone leaks
can be extinguished with carbon dioxide or steam smothering to
avoid thermal shock to the lining.

Satety of Handling

At room temperatures Thermino! VP-1 heat transfer fluid has a very
low order of toxicity and no special precautions in handling are
necessary. Neither liquid nor the low concentrations of vapor in the
air from opening containers cause appreciable irritation of the skin,
eyes, or mucous membranes of the nose. However, as with any
organic chemical, unnecessary skin contact should be avoided.
Splashes on the skin should be removed with soap and water. Eye
contact should be immediately irrigated and referred to a physician.
At elevated temperatures, vapor concentrations should be maintained
below the current TLV (Threshhold Limit Value) of 1 part per million
(ppm).

o
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A 16-ounce standard laboratory size sample of

HIIId Therminol VP-1 heat transfer fluid is available

SAM PI_E 1 from Monsanto without charge. To receive a

sample for your own evaluation just complete
availab|e and send in the enclosed SAMPLE REQUEST

form. No envelope or postage necessary.

0615172
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FOLD,

Name

SEAL AND MAIL. NO POSTAGE NECESSARY INSIDE UNITED STATES
THERMINOL® Heat Transfer Fluid
SAMPLE REQUEST

Title

Company
Address

City

State Zip

Telephone {

Area Code . Number

Please check one:

[] Send standard 16-ounce laboratory sample.

[ Contact me to arrange for a larger sample.
Sample amount required is

So we can better serve you, please complete the following:

Thank You!

Therminol VP-1 heat transfer fluid will be evaluated for:

[ Initial fill of a new system

[J Top-up to Dowtherm A in an existing system
] Replacement of Dowtherm A

[ Other:

The heat transfer system application is:

Operating Temperature Range: from °F to °F.

Manufacturer and type of heater
BTU Rating
Operating phase of the heat transfer fluid: [ Liquid Phase Only

[ Vapor Phase Only

[0 Combined Liquid/
Vapor Phase

Approximate fluid capacity of the system:

Gallons
Estimated annual consumption rate:
Gallons
7] Supply pricing information on the basis of (... 55-gallon drums, or

gallons bulk) per month, estimated delivery beginning

/

Month Year

[J Have a Monsanto fluids representative contact me.

Monsanto

Uol51?3
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FIRST CLASS
PERMIT
NO. 3016

ST. LOUIS, MO.

BUSINESS REPLY MAIL no Postegs 8tamp Necessary it Matied in the United States

POSTAGE WIiLL BE PAID BY

Monsanto

800 North Lindbergh Boulevard
St. Louis, Missouri 63166

Attn: Dept. BINB
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CUSTOMER SERVICE CENTERS

AKRON, OHIO 44313
260 Springside Diive
Montrose Development Park
Tel (216, 66641711

ATLANTA, GEORGIA 30339

320 Interstate Notth Parkway
Suite 500
Tel (404) 4344949

HOUSTON, TEXAS 77027
1301 Post Oak Tawer
5061 Westheimer Road
Tel (713) 621-9550

LOS ANGELES, CALIFORNIA
1401 Dove Sucet
Newpaoit Beach, Califorma 92660
Tel (714} 833 9150

ST. LOUIS, MISSOURI 63166

8OO N Lindbergh Bivd.
Tel (314) 694-1000

Monsanto Industrial Chemicals Co.
A Unit of Monsanto Company
800 N. Lindbergh Blvd., St. Louis, Mo. 63166

Monsanto
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