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Abstract

A tracar g,as techniqua hes been used and

cherecteri?eÞion of ;i;';i";-;"Èbern of netratint
into building,s. r" "-lr'""¿t' 

Eulfur hex wes used

"'ã-a"i."l"J 
bv a las chromcÈosra:l :i": "::"on

detection, Èhe 1ow to:icity, and,tho sþEcíficity of ths bfac€r trg
neke this proccdure ;-;;;'useful Èoo1 foc this tvpe of sÈ'udy'

fnùcoduction

ratory bulldings rney cÈuse

therefore, bhc indoor eir quollLY
jec! of nuch abEcntion' fhc
cen be de¿ernined by eir sarnpling

ion mrY be estimabed bY use of
nÈilEtion tèt'e n'Y be used for
orr.v€r' the¡e ncthodt 'ro 

li¡nitsd
borY arca and maY not Provide
ri inutedl ate areo or as Èo the
èe of a trÊcer tas can Provide
óen be ùeieesed et susPected

detected quantïtativelY in Èhe
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o ths t'r¡cor Ehould be detectable at lo¡¡ concentr¡bion sith
r ht6,h sensibivibY and accuracY'

o fhe Lr¡cer ghould not be har¡nful ùo the vorker'

Nulrefous tracor conpounds have been used to the tracer

feaelbil.ibY of thls technlgue.

Îôbl€ 1. Ligt of lrccers

RADIOACÎIVE NON-

a¡g rnd rlc ¡¡¡ple flor r¡te¡ vere con¡È¡ntly nllntelncd rt 5o

if¡.¡o (o.oot8 lt3l"lo). rhe EcD oporsÈlng t€np€rsturo u¡¡
lôOoC, thlle thc colt¡¡¡¡ H.¡ aoÈ ¡t ?OoC.

slnce tbl¡ nethod does noÈ requlre .n ¡¡oktn€tlc ranpllog, tbc
,"rpitns probe ured ru a rinple L-rbaped. O'32 cD (1/6 lnch) rD

staintess-¡teel tube. The sanpllnE Ilne ga¡ connected rlth fhe 3'
chcometoErrph vle a 5,1ase fiber fllÈer to protect' the
chronaÈofroPhlc cotun¡ o6elnot cont¡nlneblon by parÈlculabe aerosol'

The SF6 wee conblnuously discherged from a cyllnder aÈ r
glveo consEa¡! flow rabe untll a guesl-egulllbriuo concenbratlon of
õf6 *"" obtaloed ¡! Èhe Polnb of detectlon' then bhe SF5

dlicharge war stopped and e decay a¡te of the SF6 concentrction
¡."" ,..irr""d foc ev¡Iu¡tlon of ventllatlon or lnflltrotion reÈe.

loguantlfyÈhecontanlnontPen€trationrate,adllutionfacÈor
h¡s been est¡bllshed and e¡s deflned as follows:

Xenon
Kry pbon
Arton
He bh ane s

Fluor€ 8 cen b

Sodiun Chloride
Rhodamin
Ursn i ne
Dioc bylphthelate
Sulfur Hexafluoride

C¿rbon Dlo¡ide
Hel i urn

Nitrous o¡ide
Freons

SF6 StacL ConcestraÈion

SF6 Goncentratioo Found ¡t Ventilation Syaben supPly
(1)D=

tg-12 parts p€r one Pacù air, 1.e-, O'OOf ppb by a gae

.h.onr"iog,."ptr proviaeA with an electron capture det€ctor (EcD) '
cenerolli, Sf5 

""n 
be considered as a unigue tas not nornally

occurclná'ln i¡uient .¡.(4)

the dllutlon facÈor ls appllceble tn etl c¡sos bo Èb€

contgnlnantlevgllnthee¡haust'Îhi¡levelglllbegfunctionof
alllaboratoryogerotlonsandtheryatenflltreÈlonefflclency.
Then, the totil vaporous conb¡ninant enlgelon raÈ€ froo the hood'

,r,i"ú ,our¿ resurt ln Èhe p€rnlsslblo orposure level (pBL) of th¡t
conÈonlnanÈ ln the elr suPPllr. ûôy b€ calculst€d by:

n
f di-rLv tlu D Q (1) (2t
l=1 lO0O 24.45 l-rl

rhere d1 -

ts, E

lLV =
a=

cont¡nlnant enlsslon rote, [6/nlnl
fron lndlvldual hood (I) ln uge ¡b
25oC ¡nd 7óo nD HE

cont¡nlnsnt oolecul¡r eel6ht
AccIH ll.v lioit. fPP¡l
sÈack ¡ctuel alr flovrate st 25oC ¿nd

?óo rn HB, IE3/nln¡
dllutlon fcctoc
filter effleiencY '

rpp a c¡!-U-g- --Ug!.h od

D.
n=
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For ¡olld cont.anlnants, Èhe equrtlon ls reduced t.o

n

T D (3)

In all ca8esr the tracer gas nethod, using, SF6 ¡Jas ¡uccessful
and proved to be an effective neèhod for Èhe cbarÃcterlzatlon a¡d
èhe investlgation of t.he contaminant flot pattarn. the sensittvlty
of the SF5 Sas detectíon, the inertness. tha lor¡ t.o¡iciÈy, and
the specificity of the tracer gas, make this procedure a very
useful and powerful tool for thig type of sÈudy,
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For ev¡luation of infitBratioo or venbllation rate. e atendard

^srH 
m€thod r¡ss ueed. rhis s¡ethod cefculates the ventirabion rate

fcoo Lhe logeritÞSic decay rate in bracer ges concentration ylth.
resp€ct ¡o ¡i"u(5). By plcrbtint natural tãgarithm of SF6
concentr¡tion ag,alnst tlne, a sÈraight Line should be obtalned
(Flgure 1). then. the venlllation r¡te lg given by Èhe difference
of n¡tur¡l logarlthn of SF6 ¡t 60 ninubes and O ¡¡inute.

Scvcr¡l buildlng,e have been lnvestigaÈed by thie o6thod. Ât
the U.S. Departnenh of Justice Building, in uashing,ton. O.C.,
orig,inatlon end flor-pat.bern of contaninants intruding the offlces
¡¡g solved by thir technique. 

^t 
th€ RutterÊ unlverslty in lJetrark.,

Nsr Jsrs€y, e rtudy sas conducted to lnvestlgate a potent.ial
re-€ntry of contaninants fro¡n ¡nimsl laboratories into a building,s
fcesh alr lnègkes. Ât the Rossuell park Ëe¡norlal Inst.iEute in
Buffalo, Ne¡r York, a potential re:enLry of cont.a¡ninants being
e¡r!tLed froo l¡boratory hood erbausts and from a po¡.€r planL stack
into fresh air lntakes ¡È. geveral buildings sas identified. fn
this case, the dilution factor co¡obined ¡¡ith combustion fact.ors,
deternined by the U.S. Environoental protection Àtency (EpA). rere
used to estinate o nini¡nu¡n concentration of coobustion contaninants
from the stack Èo pollube the buildin6,,s fresh air supplles to the
conÈe¡¡inant PEL level. the conbustion conteminent concentration in
e fresh cir roon supply rlas calculabed es follows:

1000 dc 24.45
c= (r-n) (4)

(llu) Dc Qc

there C =
dc=

Dc=
Qc=
HU=
rl=

conta¡ninant concentration, ppm
boÈsl conbusÈion contaninant enitbed fro¡¡
the stock at 25oc. 760 ¡ûln Hg,, (g/nin)
dllublon facÈor
gtack floy rate, at 25oC. 760 n/n Ht, n3/^in
combustion contaninant molecular nei6,hÈ
filter efficiency

For ev¡luation of dc v¡lues, polluÈant e¡¡l¡slon factora, as
deflned by EP^ (EPA Report 

^P-42, 
19?7) yere used.

At s }¡IOSH facility, a study ros perforned to evaluate a
potential re-enbry of contaminants from o carclnogen l.aborotory
e¡hau¡t gtack. In this caae, the SF6 Haa ¡1go ¡neagured outalde
tho bulldlng, to lnvertl6rbo the pollutlon r¡te ln the nolghborhood
of Lhe bulldln6. The ne¡surensnta xor€ conductad ¡t ¡everal rlnd
condlLlong dolnstres.o the nlnd directlon, Ân erarnple of Lhe
dilution factors obtained is shorn in Figure 2.
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