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result, the long-term collateral effects of
VHDOHUPD\SURYHHYHQPRUHVLJQL¿FDQW

The Fire Scenario
In addition to heat, uncontrolled combustion produces a mix of partially
oxidized particles, gases, liquids and
aerosols, some of which settle or adhere
WRVXUIDFHV6RPHFRPEXVWLRQUHVLGXHV
corrode metals or produce other undesirDEOHRXWFRPHV9RODWLOHHPLVVLRQVIURP
¿UHUHVLGXHVPD\FRQWLQXHDIWHUWKH¿UH
has been extinguished, accompanied by
odors that range from barely noticeable
WR H[WUHPHO\ SXQJHQW 7KH WR[LFLW\ RI
¿UHJHQHUDWHG 9RODWLOH 2UJDQLF &RPSRXQGV 92&V  KDV ORQJ EHHQ UHFRJnized, even though their presence at any
VSHFL¿F¿UHVLWHFDQYDU\ZLGHO\
$ ORQJHVWDEOLVKHG SULQFLSOH RI ¿UH
damage repair has been the objective
of restoring damaged property to its
SUHGDPDJHFRQGLWLRQDQGYDOXH7KLVLV
consistent with principles of indemni¿FDWLRQLQKHUHQWLQSURSHUW\LQVXUDQFH
Another basic assumption has been that
loss-related combustion residues are
undesirable and should be removed as
SDUW RI WKH UHSDLU SURFHVV 2QH PLJKW
say that its emphasis on the removal
Contamination isolation embeds RI ¿UH UHVLGXHV DQG RGRUV KDV EHHQ D
ver the past several years, the
introduction of primers and UHVLGXHV XQGHU DQ LPSHUYLRXV FRDWLQJ SULQFLSOH HOHPHQW GLVWLQJXLVKLQJ ¿UH
VHDOHUV LQ WKH ¿UH DQG VPRNH This coating — commonly called a damage repair from traditional building
damage restoration market has provided sealer — is said to permanently block UHSDLURUUHPRGHOLQJ
restorers a supplemental method to ¿UH SURGXFWV DQG RGRUV WKHUHE\ UHVWRUPrimers and Sealers
address stubborn and lingering smoke LQJ VXUIDFHV WR WKHLU SUH¿UH VWDWH 7KH
stains and odors, a process described enticement to replace traditional con- Paint primers are coatings formulated
tamination removal may be fueled by an to adhere to a substrate and create a
KHUH DV ³FRQWDPLQDWLRQ LVRODWLRQ´
exaggerated belief in the ability of seal- XQLIRUP VXUIDFH IRU WKH ¿QLVK FRDW
This paper examines the use of ers to address all aspects of smoke con- 3ULPHUV DUH GHVLJQHG IRU VSHFL¿F
contanimation isolation in lieu of the WDPLQDWLRQ ,QWHQWLRQDO RU XQLQWHQWLRQDO VXUIDFHV ODWH[ SULPHUV IRU XQ¿QLVKHG
traditional contamination removal GLVUHJDUGRIVHDOHUVSHFL¿FDWLRQVPLJKW drywall and exterior use, oil-based
processes used to remove combustion EH DQRWKHU IDFWRU :KLOH SRVWUHSDLU SULPHUV IRU UDZ ZRRG 0DQ\ SULPHUV
smoke odor problems are one potential have specialized ingredients such
UHVLGXHV
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as stain-inhibiting tannin blockers,
SUHVHUYDWLYHVRUFRUURVLRQLQKLELWHUV
6HDOHUVDUHGHVLJQHGWREHXVHGEHIRUH
RU LQ SODFH RI D SULPHU$ NH\ UROH IRU
sealers has traditionally been to bind
porous surfaces such as crumbly conFUHWHRUSODVWHU6HDOHUVDUHVSHFL¿FDOO\
designed to seal off surface porosity and
EORFN VWDLQV %HFDXVH WKH\ VKDUH PDQ\
characteristics, the terms primer and
sealer are sometimes used interchangeDEO\,QWKLVSDSHUWKHWHUPVHDOHUZLOOEH
used for interior coatings applied after
¿UHGDPDJH
In building construction sealers have
long been employed as moisture barriers or to prevent the migration of wood
UHVLQVDQGVWDLQV6KHOODFDQDWXUDOSRO\mer, has traditionally served painters as
D VWDLQ EORFNHU 6HDOHU SURGXFHUV KDYH
brought synthetic polymers to market to
VHUYHWKHVDPHIXQFWLRQ6RPHSRSXODU
VHDOHUEUDQGVLQFOXGH.LO]© 0DVWHUFKHP
,QGXVWULHV//& %,1 :P=LQVVHU 
and Recon© )LEHUORFN 7HFKQRORJLHV
,QF 7KHLUVKHOODFEDVHGSURGXFWVZHUH
QRWGHVLJQHGIRU¿UHGDPDJHEXWKDYLQJ
proved effective, the designation often
DSSHDUVLQWKHLUOLVWRIXVHV
,Q FXUUHQW ¿UH UHSDLU SUDFWLFH VHDOers are applied to isolate and bond
settled combustion particles, hide heat
and smoke discoloration, and prevent
WUDQVPLVVLRQ RI VPRNH RGRUV $ ZKLWH
pigment (titanium dioxide) is typiFDOO\ DGGHG WR HQKDQFH VWDLQKLGLQJ ,W
has now become a routine procedure
to apply pigmented sealer to smoked
EXLOGLQJVXUIDFHVIRU³RGRUFRQWURO´
+RZHYHUGHSHQGHQFHRQSULPHUVDQG
sealers to permanently block smoke
RGRUVVKRXOGEHGLVFRXUDJHG,WLVZHOO
established, due to the hygroscopic
nature of wood and variations in
atmospheric humidity, the dimensional
stability of wood is dynamic in the
EXLOW HQYLURQPHQW $V ZRRG VHHNV RXW
equaliberium, the material will shrink
and swell in different directions and
planes, with changes in atmospheric
PRLVWXUH :KLOH WKH DSSOLFDWLRQ RI D
good quality primer or sealer may slow
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he introduction of primers and sealers
in the ﬁre and smoke damage restoration market has provided a supplemental
method to address stubborn and lingering smoke stains and odors, a process
described as “contamination isolation.”
Contamination isolation embeds residues
under an impervious coating. This coating
— commonly called a sealer — is said to
permanently block ﬁre residues and odors,
thereby restoring surfaces to their pre-ﬁre
state. This paper examines contamination
isolation both in lieu of and in contrast to
traditional contamination removal.
Fire produces a mix of partially oxidized
particles, gases, liquids and aerosols. Some
residues corrode metals or produce other
undesirable outcomes. Emissions from
residues may continue after the ﬁre has
been extinguished, accompanied by odors
that range from mild to pungent. A longestablished principle of ﬁre damage repair
has been that loss-related combustion
residues should be removed as part of the
repair process.
Paint primers are formulated to adhere to
a substrate and create a uniform surface for
the ﬁnish coat. Sealers are designed to be
used before or in place of a primer. Sealers
eliminate surface porosity and block stains.
In containment isolation, sealers are applied
to isolate and bond settled combustion
particles, hide heat and smoke discoloration,
and prevent transmission of smoke odors.
Major sealer brands carry detailed use
instructions that typically start with surface
preparation. These instructions demonstrate
that a clean, particle-free surface is a nearuniversal requirement for application of
sealers.
Combustion particles settle and adhere to
surfaces through a variety of mechanisms.
In the aftermath of a ﬁre they are principally
surface contaminants. Gross accumulations
can be removed by HEPA vacuuming, and
cellular rubber sponges capture additional
particles. Some ﬁne particles are protected
by surface texture and escape dry wiping.
Liquid and gaseous products may have
been absorbed. Remaining combustion
residues are largely water soluble. Wet
washing neutralizes electrostatic bonding
of particles and introduces moisture,

which conveys volatile components back
to the surface with drying. When absorbed
residues, intractable staining, or charring of
wood are present, abrasive techniques are
available.
Intensive cleaning is unlikely if sealer
has been speciﬁed.
To block odors, sealer should form an
unbroken membrane over the surface.
Viewing typical sealer coatings under 8–10X
magniﬁcation shows that a certain amount
of the surface area remains unsealed. Coverage becomes even less certain if combustion particles remain.
Smoke odor compIaints after ﬁre damage
repairs are not uncommon. By blocking
the release of volatile emissions, sealer
drives them more deeply into the substrate.
In some cases a persistent smoke odor
requires physical removal of the sealer prior
to abating the odor.
The side effects of contamination
isolation include:
Moisture blockage. The transmission of
water vapor through exterior walls is an
important consideration in building design.
Sealing the inner surface of an exterior wall
hinders its ability to transmit water vapor.
Corrosion. The corrosiveness of ﬁre
residues varies, but corrosion can progress
undetected beneath sealer. Metal ceilings,
joists, ducts and support hardware are
candidates for hidden corrosion.
Property value. Pigmented sealers are
usually white. A white coating on trusses,
roof sheathing, ceiling joists or other
normally bare surfaces might raise questions
in the mind of a prospective property buyer.
Property insurance is designed to make
the owner “whole.” Does applying a sealer
to block combustion residues or odors

meet that obligation? The sealer, in effect,
preserves damaging residues while
potentially altering the performance of
some building components.
Sealer failure may be rare, but it tends
to be troublesome and expensive. It is the
opinion of the authors that a modiﬁcation
of current practice to emphasize removal of
ﬁre residues instead of sealing them would
beneﬁt all parties.
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this process, no known product on
the market can permanently prevent
the inevitable movement of moisture
and, therefore, the odor molecules of
smoke, as the impervious coating will
eventually crack under the stress of the
ZRRG¶VGLPHQVLRQDOLQVWDELOLW\

Surface Preparation
0DMRUVHDOHUEUDQGVFDUU\GHWDLOHGXVH
instructions that typically start with
VXUIDFH SUHSDUDWLRQ )RU H[DPSOH
.LO]0D[®&OHDU3ULPHUVSHFL¿HV³WKH
surface must be clean, free of dust,
grease, wax, peeling paint, mold, milGHZ DQG ZDOOSDSHU SDVWH ,I ZDVKLQJ
is necessary, use a non-soapy deterJHQW RU 763 7UL6RGLXP 3KRVSKDWH 
VXEVWLWXWH5LQVHZHOODQGDOORZWRGU\
FRPSOHWHO\´

IRU DSSOLFDWLRQ RI SULPHUVHDOHUV
Apparently coating manufacturers
consider surface condition to be an
important element in their products’
performance and they avoid uncerWDLQW\ E\ VWDWLQJ VSHFL¿F SURFHGXUHV
rather than relying on variable interSUHWDWLRQVRIFOHDQ
Combustion particles settle and
adhere to surfaces through a variety of
PHFKDQLVPV ,Q WKH LPPHGLDWH DIWHUPDWK RI D ¿UH WKH\ H[LVW SULQFLSDOO\
DV VXUIDFH FRQWDPLQDQWV *URVV DFFXPXODWLRQV FDQ EH UHPRYHG E\ +(3$
vacuuming with brush attachment or
ZLSLQJ&HOOXODUUXEEHUVSRQJHV FRPmonly but inaccurately called chem
VSRQJHV FDSWXUHDGGLWLRQDOVHWWOHG¿UH
SDUWLFOHV+RZHYHUVRPH¿QHSDUWLFOHV

equipment to remove combustion residues and provide a clean, uncontamiQDWHGVXUIDFH
In actual practice intensive cleaning is less likely to be performed if
VHDOHU KDV EHHQ VSHFL¿HG $GMXVWHUV
PD\ RPLW LW IURP WKHLU VSHFL¿FDWLRQV
LQWKHEHOLHIWKDWVHDOHULVDFXUHDOO,Q
other situations contractors may bypass
DJJUHVVLYH FOHDQLQJ WR FXW FRVWV 2QH
of the authors has encountered burned
IUDPLQJ VSHFL¿HG IRU UHSODFHPHQW WKDW
remained untouched under a coating of
VHDOHU  :KHQ FOHDQLQJ LV SHUIRUPHG
wiping down smoked surfaces with dry
FHOOXODUVSRQJHVLVWKRXJKWWRIXO¿OOWKH
UHTXLUHPHQW7KLV FDQ SURYLGH DQ LOOXVLRQRIDGHTXDWHSUHSDUDWLRQLI¿UHUHVLGXHVDQGRGRUDUHPRGHUDWH

Sealer Application
To fully block odors, sealer should
form an unbroken membrane over the
WDUJHW VXUIDFH 6SUD\ DSSOLFDWLRQ LV
the most frequent method, sometimes
by airless sprayer, other times with
LQGLYLGXDOVSUD\FDQV9LHZLQJW\SLFDO
sealer coatings under relatively low
PDJQL¿FDWLRQ ±; KDVVKRZQWKDW
a surprising percentage of the surface
DUHD UHPDLQV XQVHDOHG 7KLV FRXOG
EH WKH UHVXOW RI LQVXI¿FLHQW PDWHULDO
RU LPSURSHU VSUD\ WHFKQLTXH 3URSHU
spray application requires skill and
%,1 6KHOODFEDVHG 3ULPHU 6HDOHU are protected by surface texture and H[SHULHQFH (YHU\ VXUIDFH KDV VRPH
VWDWHV ³6XUIDFHV VKRXOG EH FOHDQ GU\ HVFDSHGU\ZLSLQJ/LTXLGDQGJDVHRXV GHJUHH RI LUUHJXODULW\ LI WKH VSUD\HU
sound and free of dust, dirt, excessive SURGXFWVPD\KDYHEHHQDEVRUEHG$VD is not held perpendicular across
chalky material, grime, grease, oil, wax, result, effective removal of combustion the surface, a shadowing effect is
mildew, wallpaper adhesive, or any UHVLGXHVLVUDUHO\DRQHVWHSSURFHVV
LQHYLWDEOH&RYHUDJHEHFRPHVHYHQOHVV
contamination that may interfere with
6HWWOHG FRPEXVWLRQ UHVLGXHV DUH certain if particulate material remains
DGKHVLRQ« 5HPRYH H[LVWLQJ VWDLQV E\
ODUJHO\ZDWHUVROXEOH$UDQJHRIPHWK- LQ SODFH $Q RYHUDOO DSSHDUDQFH RI
ZDVKLQJVDQGLQJVFUDSLQJHWF´
ods exist to facilitate wet washing, such whiteness does not assure complete
9DOVSDU 3DLQWV¶ LQVWUXFWLRQV ³&OHDQ as vigorous scrubbing, brushing, and VHDOHUFRYHUDJH
DQG GU\ VXUIDFH WKRURXJKO\ 6FUXE SRZHU ZDVKLQJ :HW ZDVKLQJ QHXWUDO6PRNH RGRU FRPSODLQWV DIWHU ¿UH
stained areas with an all-purpose L]HV HOHFWURVWDWLF ERQGLQJ RI SDUWLFOHV GDPDJHUHSDLUVDUHQRWXQFRPPRQ,ID
FOHDQHU WR UHPRYH DQ\ UHVLGXDO VWDLQV It introduces moisture, which conveys sealer application has failed to entirely
Remove all surface dirt, chalk and volatile components back to the surface isolate smoke odors, the problem
PLOGHZ« )RU ¿UH GDPDJHG DUHDV ZLWK GU\LQJ :KHQ DEVRUEHG UHVLGXHV EHFRPHV PRUH FRPSOH[ %\ EORFNLQJ
remove burned or severely charred intractable staining, or charring of the release of volatile emissions,
DUHDVWRVRXQGZRRGVXUIDFH´
wood are present, abrasive techniques sealer drives them more deeply into
7KHVH DQG RWKHU SURGXFW VSHFL¿FD- such as scraping, power sanding and D ZRRG RU GU\ZDOO VXEVWUDWH ,Q VRPH
tions suggest that a clean, particle-free JULW EODVWLQJ DUH DYDLODEOH ,Q EULHI cases a persistent smoke odor requires
surface is a near-universal requirement there is no shortage of procedures and dismantling the job for physical removal

It has now become a routine procedure to
apply pigmented sealer to smoked building
surfaces for “odor control.”.... However,
dependence on primers and sealers to
permanently block smoke odors should
be discouraged.
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of the sealer (occasionally the entire
substrate) preliminary to abating the
RGRU :KHQ GLVFRYHU\ RFFXUV DIWHU
the property has been reoccupied,
the disruption and expense of odor
UHPHGLDWLRQPD\H[FHHGWROHUDEOHOLPLWV

7KH FRUURVLYLW\ RI ¿UH UHVLGXHV
varies, but corrosion can progress
undetected beneath a coating of paint
RU VHDOHU 0HWDO FHLOLQJV MRLVWV GXFWV
and support hardware are candidates
IRU KLGGHQ FRUURVLRQ 3URPSW DQG
aggressive removal of combustion
residues from metal components is
HVVHQWLDO DIWHU VPRNH H[SRVXUH 6HDOHU
KDVQRXVHIXOUROHWRSOD\

appearance of untreated combustion
products would have an immediate
LPSDFW 6RPH UHDOWRUV UHIXVH WR VKRZ
KRPHV ZLWK SULRU ¿UH GDPDJH EHFDXVH
RISRWHQWLDOOLDELOLW\

6LQFHSURSHUW\LQVXUDQFHLVGHVLJQHG
to
make the owner “whole” after
Side Effects
covered damage (within policy limits)
Moisture blockage. The transmission
there is a question of whether applying
of water vapor through exterior walls
a sealer to block combustion residues
is an important consideration in
Property value. Pigmented sealers RU RGRUV IXO¿OOV WKDW REOLJDWLRQ 7KH
building design, and involves careful DUHXVXDOO\ZKLWH,QDGGLWLRQWRKLGLQJ
sealer, in effect, preserves damaging
VHTXHQFLQJRIPDWHULDOV/RFDOFOLPDWH smoke stains and char, pigmentation
residues while potentially altering the
determines the appropriate direction has the advantage of showing the
appearance and performance of some
DQG UDWH RI YDSRU ÀRZ +RZHYHU WR applicator what areas have been coated,
EXLOGLQJFRPSRQHQWV7KLVGLIIHUVIURP
block the transmission of odors a and to a degree, the density of the
the property’s predamage state, which
sealer must form an impermeable air FRDWLQJ +RZHYHU YLVLEOH VHDOHU PD\
LQFOXGHGQHLWKHU¿UHUHVLGXHVQRUVHDOHU
DQGPRLVWXUHEDUULHU7KXVVHDOLQJWKH DOVR KDYH D QHJDWLYH LPSDFW $ ZKLWH
WRFRYHUWKHP
inner surface of an exterior wall alters
its ability to transmit water vapor in
HLWKHU GLUHFWLRQ ([WHULRU ZDOO IUDPLQJ
will have the studs sealed on three sides
but not where they abut the sheathing,
with the result that moisture entering
WKH VKHDWKLQJVWXG LQWHUIDFH ZLOO QRW
EH DEOH WR H[LW :KLOH WKH VSHFL¿F
effects of an unplanned vapor barrier
hinge on a list of variables, it is safe
to say that indiscriminate application of
sealer to the inner surface of exterior
walls carries a potential for long-term
PRLVWXUHGDPDJHLQVRPHFOLPDWHV

By blocking the release of volatile
emissions, sealer drives them more deeply
into a wood or drywall substrate. In some
cases a persistent smoke odor requires
dismantling the job for physical removal of
the sealer (occasionally the entire substrate)
preliminary to abating the odor.

Corrosion. The corrosive nature of
combustion residues has been well
GRFXPHQWHG $IWHU D ¿UH ZKDW HIIHFW
might the application of sealer have on coating on trusses, roof sheathing,
PHWDOFRPSRQHQWV"
ceiling joists or other normally bare
6HYHUDO\HDUVDJRRQHRIWKHDXWKRUV surfaces might raise questions in a
was asked to investigate a replacement prospective buyer, such as “Why the
air handler that had punctured a ZKLWH SDLQW"´ 7KH H[SODQDWLRQ WKDW LW
ZDUHKRXVH URRI 7KH FUDQH RSHUDWRU ZDVDSSOLHGWREORFNRGRUVDIWHUD¿UH
insisted that the unit was lowered PLJKWQRWEHFRPIRUWLQJ
JHQWO\ ([DPLQDWLRQ RI WKH FRUUXJDWHG
0DQ\ VWDWH FRGHV UHTXLUH KRPH
metal roof from within revealed that VHOOHUV WR GLVFORVH VLJQL¿FDQW EXLOGLQJ
a section of ceiling had been painted GDPDJH 7KH RFFXUUHQFH RI SDVW
ZKLWH 7KH PDQDJHU VDLG WKH FRDWLQJ ÀRRGLQJ LV D IDFW VHOOHUV PD\ EH
ZDV DSSOLHG DIWHU D ¿UH HLJKW \HDUV H[SHFWHG WR UHYHDO 6LPLODUO\ D ¿UH
HDUOLHU ([DPLQDWLRQ IURP D VFDIIROG at the property, even if fully repaired,
revealed that the metal was perforated PD\ UHTXLUH GLVFORVXUH 8QGHU WKHVH
WR D EULWWOH ODFH )UDJPHQWV RI WKH circumstances,
an
unwarranted
white-coated ceiling could be pulled white coating would take on greater
out by hand, whereas the surrounding VLJQL¿FDQFH ,I PDWHULDO ZHUH ÀDNHG
XQSDLQWHGFHLOLQJUHPDLQHGLQWDFW
off (a not unlikely consequence) the
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Conclusion
The occasions when sealer fails may be
rare, but they tend to be troublesome
DQG H[SHQVLYH$ ODUJHU LVVXH PD\ EH
the unintended consequences of sealer
DSSOLFDWLRQ :KHQ WKH IXOO HIIHFW RI
VHDOLQJ ¿UH UHVLGXHV LV FRQVLGHUHG WKH
FRVW EHQH¿WV PD\ EH OHVV DWWUDFWLYH
It is the opinion of the authors that a
PRGL¿FDWLRQ RI FXUUHQW SUDFWLFH WR
HPSKDVL]H UHPRYDO RI ¿UH UHVLGXHV
instead of sealing them would work to
WKH DGYDQWDJH RI DOO SDUWLHV LQYROYHG
In addition, the authors recommend
that alternative smoke deodorization
procedures — such as the use of ozone,
hydroxyl, or thermal fogging, which
have proved effective in recreating
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the same conditions of permeation
and deactivating the odor-producing
molecules — be explored before
DWWHPSWLQJWRVHDOLPSDFWHGVXUIDFHV
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