
3 M™ F l u o ri n e rt™ liquids are a fa m i ly of cl e a r, colorless, odorless perflu o ri n at e d
fluids having a viscosity equivalent to water but ap p rox i m at e ly 75% gre at e r
d e n s i t y. These products are therm a l ly and ch e m i c a l ly stabl e, compat i ble with
s e n s i t ive mat e rials (including metals, plastics and elastomers), non-fla m m abl e,
p ra c t i c a l ly non-toxic and leave essentially no residue upon evap o rat i o n .

The dielectric strength of perflu o ri n ated liquids is high—in excess of 35,000
volts across a 0.1 inch gap. Water solubility is on the order of a few parts per
million. The nominal boiling point of each fluid in this series is determ i n e d
d u ring their manu fa c t u re; Fluori n e rt liquids are ava i l able with boiling points
ra n ging from 30ºC to 215ºC, and pour points as low as -101ºC .

Introduction

3
F l u o r i n e rt™ E l e c t ronic Liquids
For Vapor Phase Reflow Solderi n g

Application Information

Vapor phase or condensation heating is a direct contact process that takes place
in a zone of heat e d, sat u rated vap o r. Heat is tra n s fe rred when the hot, sat u rat e d
vapor condenses on a surface and gives up its latent heat of vap o ri z ation. Th i s
h e ating mode has been adapted to mass re flow solderi n g, paint and poly m e r
c o ating and polymer fusing, wh e re it provides precise temperat u re control in a
clean, non-oxidizing and non-fla m m able env i ro n m e n t .

A d ap t able to either bat ch or in-line continuous equipment, vapor phase
s o l d e ring (VPS) offe rs speed, effic i e n cy and high re l i ab i l i t y. With pro p e r
system design and process control, ze ro - d e fect re flow soldering is fe a s i bl e.
High re l i ability soldering minimizes the high cost and delay of defe c t ive 
b o a rd rewo rk .

Vapor phase soldering offe rs a higher rate of heat tra n s fer than other re flow
h e ating modes, conducting energy unifo rm ly without dependence on circ u i t
a s s e m bly mass, ge o m e t ry, color or composition. Component temperat u re neve r
exceeds the vapor temperat u re in a vapor phase system—a significant benefit
for complex board arch i t e c t u res and low-mass, heat - s e n s i t ive devices, incl u d i n g
s u r face mount tech n o l ogy. And it allows lower temperat u re processing than
i n f ra red or hot air pro c e s s i n g.

F l u o ri n e rt liquids offer a unique combination of pro p e rties that make them ideal
for electronics ap p l i c ations, including vapor phase solderi n g. These pro d u c t s
h ave essentially no chemical re a c t iv i t y, offer excellent dielectric pro p e rties, are
n o n - fla m m able and leave essentially no re s i d u e — ch a ra c t e ristics that are
i m p o rtant to condensation re flow soldering perfo rm a n c e. The sat u rated vap o r
ge n e rated from boiling Fluori n e rt liquid is ve ry dense and easily contained.
E l i m i n ation of ox y gen allows for use of mild flux compounds, simplifying the
cleaning of finished circuit board s .

A p p l i c a t i o n
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Vapor phase heating ap p l i c ations for 3M™ F l u o ri n e rt™ liquids incl u d e :
• BGA attach
• Conventional through-hole or SMT circuit assembly re flo w
• Fluxless fusion of circuit board electro p l a t i n g
• Fusing tin or tin/lead on device leads
• Assembly of metal components having complex geometric shapes
• Attaching through-hole components, lead frames, edge connectors
• Heat curing of plastics, epoxies and conductive inks
• Heat fusing powdered epoxies

A p p l i c a t i o n
( C o n t i nu e d )

Typical Boiling Point, ° C

Pour Point, °C

Density, g/cm3

Kinematic Viscosity, c s

Vapor Pressure, t o r r

Specific Heat, cal/g - °C

Heat of Vaporization @ Boiling Point, c a l / g

Thermal Conductivity, w a t t s / ( c m2) (°C/cm)

Coefficient of Expansion cm3/(cm3)(°C)

Surface Tension, dynes/cm

Dielectric Strength, KV(2.54 mm gap)

Dielectric Constant, ( 1 K H z )

Volume Resistivity, o h m - c m

Solubility of Water ppm (wt.)

Solubility of Air ml gas/100 ml liquid

Average Molecular Weight

* Estimated values

Fluorinert Liquid Boiling Point Typical Solders

F C - 4 3 1 7 4 ° C 70 Sn/18 Pb/12 In

100 In

58 Sn/42 In

58 Bi/42 Sn

F C - 7 0 2 1 5 ° C 63 Sn/37 Pb

F C - 5 3 1 2 60 Sn/40 Pb

62 Sn/36 Pb/2 Ag

F l u o r i n e rt Liquid
Selection Guide

Fluorinert Liquid
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F l u o ri n e rt liquids are non-irri t ating to the eyes and skin, and are pra c t i c a l ly
n o n - t oxic ora l ly. Th ey also demonstrate ve ry low acute and sub-ch ro n i c
i n h a l ation tox i c i t y. These products are not mu t agens or cardiac sensitize rs. 

Toxicity Pro fil e

3M SF-2 Series products are secondary fluids for bat ch style and in-line
vapor phase soldering systems re q u i ring a secondary fluid bl a n ket. SF-2
p roducts are heated to fo rm a thin vapor bl a n ket that stab i l i zes ab ove the
p ri m a ry 3M™ F l u o ri n e rt™ liquid vapor zone to help prevent aerosol fo rm at i o n
and vapor loss of the pri m a ry liquid to the at m o s p h e re.

U n l i ke altern at ive secondary fluids, such as CFC-113, 3M SF-2 products are
n o n - o zone depleting perflu o rocarbons, containing no hy d rogen or ch l o ri n e.
These inert perflu o rocarbons have low solvent pro p e rties and are fully
c o m p at i ble with the re flow.

3 M™ SF-2 Series
S e c o n d a ry Fluids

F l u o ri n e rt liquids are nonfla m m abl e, and are highly resistant to therm a l
b re a k d own and hy d ro lysis in storage and during use. Recommended handling
p ro c e d u res are given in the Mat e rial Safety Data Sheets, wh i ch are ava i l abl e
upon re q u e s t .

Safety and
H a n d l i n g

F l u o ri n e rt liquids have ze ro ozone depletion potential. These mat e rials are not
d e fined by the U. S. EPA, nor reg u l at e d, as vo l atile organic compounds
( VOCs) and do not contri bute to gro u n d - l evel smog fo rm at i o n .

F l u o ri n e rt liquids, wh i ch are perflu o rocarbon (PFC) mat e rials, have high
global wa rming potentials and long at m o s p h e ric lifetimes. As such, they
should be care f u l ly managed to minimize emissions. 

3M recommends that users of Fluori n e rt liquids further limit emissions by
e m p l oying good conservation practices, and by implementing re c ove ry,
re cy cling and/or proper disposal pro c e d u res. 3M offe rs a program for used
fluid re t u rn. Specific guidelines for the safe handling and use of 3M pro d u c t s
a re provided in the Mat e rial Safety Data Sheets.

E n v i ro n m e n t a l
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Specialty Fluids
3M Specialty Materials

3M Center, Building 223-6S-04
St. Paul, MN 55144-1000

Important Notice to Purchaser: The information in this publication is based on tests that we believe are reliable. Your results may vary due 
to differences in test types and conditions. You must evaluate and determine whether the product is suitable for your intended application.
Since conditions of product use are outside of our control and vary widely, the following is made in lieu of all express or implied warranties
(including the warranties of merchantability or fitness for a particular purpose): 3M’s only obligation and your only remedy is replacement of
product that is shown to be defective when you receive it. In no case will 3M be liable for any special, incidental, or consequential damages
based on breach of warranty or contract, negligence, strict tort, or any other theory.
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3M has rep re s e n t at ives in virt u a l ly all regions of the wo rld wh e re electro n i c s
a re manu fa c t u re d. In addition, 3M products are supported by global tech n i c a l
and customer service re s o u rces, with fully - s t a ffed technical service lab o rat o ri e s
in the U. S., Euro p e, Japan and Southeast Asia. Users benefit from 3M’s bro a d
t e ch n o l ogy base and continuing attention to product development, perfo rm a n c e,
s a fety and env i ronmental issues. For assistance, contact:

3M Specialty Materials
3M Center
B l d g. 223-6S-04
St. Paul, MN 55144
8 0 0 - 8 3 3 - 5 0 4 5

R e s o u rc e s


