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Dow Corning® 702
Diffusion Pump
Fluid

Dow Corning® 704
Diffusion Pump
Fluid

Dow Corning® 705
Diffusion Pump
Fluid

Type

Silicone (702 Fluid); single-
component silicone material
(704, 705 Fluid)

Physical Form
Fluid

Special Properties
Thermal stability; resists oxidation;
chemically inert

Primary Uses

Fast pumping of large volumes of
gas or vapor in production opera-
tions (702 Fluid); producing vac-
uums of 10-5 to 10-8 torr,

untrapped, and 10-10 to Norr, ¢
trapped (704 Fluid);goro
ultrahigh and ultr m

(705 Fluid)
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DESCRIPTION

Dow Corning® 702, 704 and 705 Diffu-
sion Pump Fluids are designed for high
vacuum and for fast pumping of large
volumes of gas or vapor in production
operations.

Dow Corning 702 Diffusion Pump Fluid
is ageneral-purpose fluid designed for
fast pumping of large volumes of gas. It is
used to produce vacuumsiin the range of
10-5to 10-7 torr. It isalso used in vapor
gjector pumps that attain vacuums of 10-4
to 10-5 torr.

Dow Corning 704 Diffusion Pump Fluid
is asingle-component fluid for high
vacuums of 10-6 to 10-8 torr (untrap
and 10-10 to 10-11 torr (trapped). It
performs well in tough, rugged applj
cations and offers quick pumpdowi en
after exposureto air at operatj
temperatures.
uid

, single-

for tiftrahigh
i therange of 10-9 to

Dow Corning 705 Dif{i§ion
isacolorless to straw-col

of Dow Corning 705
Fluid are so low that use
rigeration is unnecessary for
ahigh and ultraclean vacuum

: ations. It has the highest phenyl
content of al silicone diffusion pump
fluids and the best resistance to radiation.
High spontaneous ignition temperature
makes this fluid ideal for use in human-
rated space simulation chambers.

BENEFITS
Dow Corning Diffusion Pump Fluids
offer the following benefits:

« Shorter conditioning runs: Single-
component silicone fluids reach maxi-
mum potential in far less time than that
required for multi-component organic
fluids.

* Faster pumping: Diffusion pumps using
silicone fluids can operate against 20 to
300 percent higher forepressures than
those using organic fluids. For higher
gas through-put at the high-pressure
end of the pump’s operating range,
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heater input can be increased 20 to 30
percent.

« Minimal backstreaming: The vapor
pressure of single-component silicone
fluids from Dow Corning is so low that
the use of traps— or refrigeration of
existing traps—isunn
applications.

¢ Longer serviceli

chemical stz of&@ilicone fluids
allows exagptionalfly 1ong runs without
deteri@nati OMor cofitamination.

o Cl s, |ess maintenance
requ vapor pressure of

silicone fluids at baffle temperatures
IQin low migration rates. Jets and
er surfaces stay clean; silicone fluids
exhibit virtually no breakdown or
decomposition under operational
conditions.

 Faster cycling, reduced downtime, less
frequent fluid replacement: The
recovery rate of silicone fluids after
exposureto air at operating tempera-
tures is many times faster than that of
organic fluids. Time is saved between
cycles because the outstanding resistance
of silicone fluids from Dow Corning to
oxidation and hydrolysis allows release
of the vacuum without cooling the

pump.

USES

Dow Corning Diffusion Pump Fluids can
be used in avariety of applications
including:

Aerospace
* Space simulation chambers

Electronics
 Evacuating television and cathode-ray
tubes

¢ Evacuating power and microwave tubes

* Vapor deposition of thin films by
sputtering or evaporation in devices and
microcircuits

Metallurgy
« Electron-beam operations; high-vacuum
furnaces

» Maelting, degassing and sintering
refractory metals; thick-film deposition



TYPICAL PROPERTIES

These values are not intended for usein preparing specifications.

Ultimate Vacuum, torr,
UNEFAPPEd ..o

TraPPEA ...

Extrapolated Vapor Pressure, torr,
P O A = N

Specific Gravity at 25°C (77°F) c.oocecvveveevcienen,
Viscosity at 25°C (77°F), CSt ouvvvevereeeeeecereens
Flash Point, open cup, °C (°F) ..ccccvvvevvieieene.
Boiling Point, at 0.5 torr, °C (°F) ...ccovevvieeeee.
Typica Boiler Temperature, °C (°F) ..ccoveeeee
Surface Tension, dynes/Cm .........cccccevveveeereenenn
Heat of Vaporization, kcal/g mole.....................
Molecular DesCription ...........ccceeeveeireneeerennenn

Molecular WeIGht ........coeerervmeeirieereeecens

Vapor Pressure Equation, .....
loglOP=A-BIT .............

(P = vapor pressure, torr; T = absolute temperature, °K)

Dow Corning 702
Diffusion Pump Fluid

Dow Corning 704
Diffusion Pump Fluid

Dow Corning 705
Diffusion Pump Fluid

10-6 10-7 to 10-8 10-9to 10-10
— to 10-11 10-11
1x10-6 2x10-8 3x10
1.07 1.07
45 75
193 (380) 221 (430) 9)
180 (356) 215 (419) (473)
190 (374) 220 (428) 2 (4820 518)
30 37.3 36.5
21.7/190°C (374°F) 25.5/200°C (392°F) 8.2/250°C (482°F)
Mixed phenylmethyl- Tetr hy, TS Penta phenyltri-
dimethyl cyclosiloxane pheny|tHSiOxan methyltrisiloxane
— 4 546
A =103 A=1231
B = 4820 B = 6490

Specification Writers: Please obtain copies of the Dow Corning Sales Specifi€atiol

specifications. They may be obtained from any Dow Corning Sales Office, or

(517) 496-6000.

Vacuum Coatings
 Aluminizing television tubes

 Optical coatings

* Decorative coatings for novelties and
automobile parts

« Coating architectural glass, plastic and
metal sheet

Atomic Energy
 Processing metals and fuels

» Accelerators

Research
« Ultrahigh vacuym lean
rface-
d metal-
. , plasma physics

LIMITATIONS

Because Dow Corning 704 Diffusion
Pump Fluid has been known to crystalize
under rare and undefined conditions
below 21°C (70°F), Dow Corning
considers Dow Corning 702 Diffusion

* DB

Pump Flui

transducer,

temperat

Thi ct I§pmeither tested nor
I suitable for medical

eutical uses.

FORMANCE DATA

Radiation Resistance

Corning Diffusion Pump Fluids
exhibit good resistance to gammaradiation
because of their high phenyl content. Dow
Corning 704 Diffusion Pump Fluid, for
example, requires approximately 1800
mega-rads of irradiation to double the
origina viscosity. The phenyl content of
Dow Corning 702 Diffusion Pump Fluid
isslightly lower. And Dow Corning 705
Diffusion Pump Fluid — with the highest
phenyl content of all silicone diffusion
pump fluids — has the best resistance to
radiation. (See Tablel.)

productsand usethem asa basisfor your
Corning Customer Servicein Midland, MI. Call

Seal Compatibility

Immersion Tests at 70°C (158°F) have
shown that butyl and Viton®1 rubbers, as
well as others, are suitable for sealing
pumps using Dow Corning 705 Diffusion
Pump Fluid.

Oxidation Resistance

Silicone fluids are not oxidized by air

at operating temperatures and are not
subject to hydrolysis by water vapor.
Their chemical resistance gives them long
life and eliminates frequent replacement.
Also, the silicone fluids, being inert, do
not react with metal parts, elastomer seals
and gasses such as hydrogen and carbon
monoxide.

Rapid Cycling

The results of cycling tests show that the
capability of silicone fluids was practicaly
unchanged after 1000 cycles. In
comparison, the vacuum obtainable with
an organic ester deteriorated by afactor of
about 100 after 400 cycles. Inthetest, a
single-stage glass diffusion pump and a
Knudsen vacuum gauge were used.

1Vitonisaregistered trademark of E.I. du Pont de
Nemoursand Company.



During each cycle, the pump was operated Tablel: Radiation Resistance After Exposureto Cobalt 60 Sourcel
for 12 minutes and then exposed to

) Pressure, torr
atmosphere for three minutes. The heater .
was off during exposure, but the fluid Fluid Dosage, megarads  Before Exposure After Exposure
remained close to the operating (@107 1 [ R 100 2x 10-6 1.1x105
temperature. Test results were: Dow Corning 704
Diffusion Pump Fluid.... 280 2x10-6 3x10-6

Dow Corning 702 Fluid

1Samplestested in single-stage glass diffusion pump. Pressure measured with Knudsen gauge.

Number of Cycles Pressure, torr
0 3.3x10-6 Tablell: Explosion Resistancein Pure Oxygen Atmospherel
492 3.8x10-6
1016 38x10-6 Cell Cell Temp. Cg Reservoir
. . Pressure Range, Pr mp., Temp,
Dow Corning 704 Fluid Fluid Range, ton °C(°F) CF)  °C(°F)
Number of Cycles Pressure, torr Dow Corning 704
0 2.3x 10-6 Diffusion Pump Fluid 40to 734 304 to 483 478 269

994 3.0x10-6 58 1) y'S (893)  (516)
455 430 267

2072 3.3x10-6 e A
633 429 267

Dow Corning 705 Fluid

(804) (513)
Number of Cycles Pressure, torr
1Journal of Vacuum Science and Tecl I, Number 5, Sept.-Oct. 1965.
0 24x 10-6
101 24x10-6 Tablelll: Ignition Temp res of Dow Corning 705 Diffusion Pump Fluid vs.
1082 3.0x 10-6 Hydrocarbon Diffusig mp*Fluid
Tests under the same conditions with the Spontaneous
organic ester fluid, di (2-ethylexyl) Ignition
phthalate, gave the following resullts: Partial Fluid Volume Fuid Temperature,
Flui Pressure, torr Vapor, percent °C(°F)
Number of Cycles Pressure, torr Corfing 705
ion Pump Fluid....... 23 3 475 (890)
0 20x10-6 37 49 464 (870)
107 35x10-5 72 95 440 (824)
220 6.0x 10- Hydrocarbon
412 1.6 %10-4 diffusion pump fluid......... 8.1 11 300 (572)
* 21 2.7 325 (617)
Explosion Resistance 30 4.0 340 (644)
Silicone diffusion p e
absence of less st ts or
high-temperatur itiQh sources, pump
air and oxy, iRl i anger of fire or Oxygen was mixed with vapors of the operating temperature in a diffusion
explosion. Thi sion, drawn from pump fluids at known pressures and pump.

data, is supported by temperatures to determine the temperature

; . . Vapor Pressure
e both in continuous at which various mixtures would explode. a

AsFigure 1 shows, Dow Corning 705

pumPi ure oxygen and in rePeated The total_ pressure Diffusion Pump Fluid has extremely low
venting of hot pumps to aimospheric of t.h © mixture was one atmosphgre. vapor pressure. The broken line at 25°C
pressure. |gnition temperatures are shown in (77°F) marks the vapor pressures witha
Dow Corning 704 Diffusion Pump Fluid ' 22€!!- baffle a that temperature. Broken lines a
has excellent resistance to explosion, as Spontaneous ignition temperatures of right indi cate operating temperatures in
shown by tests conducted in a pure Dow Corning 705 Diffusion Pump Fluid modern commercia pumps producing 0.8
oxygen atmosphere. (See Table1.) were found in this test to be approxi- torr boiler pressure.

mately 200°C (392°F) above the normal



Figure 1: Vapor Pressure

Logarithm of Vapor Pressure, torr
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Temperature, °C (°F)

Backstreaming

Contamination rates at surfacesin a
vacuum chamber are controlled by the
vapor pressure of the condensed fluid film
on the baffle. Because of itslow vapor
pressure, contamination rates with

Dow Corning 705 Diffusion Pump Fluid
in water-baffled systems can be up to 100
times lower than with Dow Corning 704
Diffusion Pump Fluid. The difference is
even greater in comparison with most
organic fluids.

Contamination can be stopped by
trapping; however, the rate for

Dow Corning 705 Diffusion Pump Fluid
is so low that ultrahigh vacuum can be
obtained with a water-cooled baffle only.
Dow Corning 705 Diffusion Pump Fluid

DOW CORNING

also makes ultraclean operation possible
without trapping for moderate periods of
time.

SHIPPING LIMITATIONS
None.

STORAGEAND SHELFLIFE
When stored in the original, sealed
container, at or below 25°C (77°F),
Dow Corning Diffusion Pump Fluids
have a shelf life of 60 months from date
of manufacture, although no inherent
limitations on the useful life of this
product are known to exist.

PACKAGING

Dow Corning Diffusion Pump Fluids are
available in 16.9-fl oz (500-mL) bottles,
8.5-1b (3.9-kg), 42.5-1b (19.3-kg) pails and
425-1b (192.8-kg) drums. All weights net.

SAFE HANDLING INFORMATIO
PRODUCT SAFETY INFORMATI
REQUIRED FOR SAFEUSE IS
INCLUDED. BEFOREH L
READ PRODUCT AND I

SAFETY DATA SHEETSA -
TAINERLABELS E USE,

PHY SICAL AN HHAZARD
INFORM N ERIAL
SAFETY SAVAILABLE
FROM R DQOW CORNING REP-
RE ,ORDISTRIBUTOR,
ORB TING TO DOW CORNING

SERVICE, OR BY
(517) 496-6000.

LIMITED WARRANTY —
PLEASE READ CAREFULLY

Dow Corning believes that the
information in this publication is an accu-
rate description of the typical charac-
teristics and/or uses of the product or
products, but it is your responsibility to
thoroughly test the product in your
specific application to determine
performance, efficacy and safely.

patent
Unless Dow Cor

specific wrj

for a particilar u ow Corning’s sole
warranty is roduct or products,

lied, will meet

ni |§s then current sales speci-
ions'DOW CORNING
IFICALLY DISCLAIMSANY
HER EXPRESSOR IMPLIED
ARRANTY, INCLUDING THE
WARRANTIES OF MERCHANT-
ABILITY AND OF FITNESSFOR
USE. Your exclusive remedy and
Dow Corning's sole liability for breach of
warranty is limited to refund of the
purchase price or replacement of any
product shown to be other than as
warranted, and Dow Corning expressly
disclaims any liability for incidental or
consequential damages.

Dow Corning is aregistered trademark of
Dow Corning Corporation.

©1990, 1993, 1998 Dow Corning Corporation.
All rightsreserved.
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