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NOTICE 

This .es. "",Ihod is in.elldtd '0 "", .. ure and deseriboo .he propenies of malerials. pQ<iUCIS. or 

l$S<'mbHes in response to heat and name "~, oon.rolled laboratory condi.ions. and .hould n()l boo 

" .. d to deseriboe or appraise.he rite tw.ard or .~e nre risk of materials. prodUCIS. or asscmbl;". unde, 

""tua] r"" ooOO;,ioo •. Howe,· ... results of this ~t may boe used as ele"","ts of a rite risk ........ ""'"1, 
whi,h takes into account all the fac'ol"$ that ore pcni""nt to an asse ... ment of the f're huard of • 

particular end .>e. 
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I, OBJECTIVE 

The objecl,,"~ of thi, program "'IS 10 obwn n!quir<:d daut on ~ ' Olie poleII<)' of "'" 

cOlTbuSlIon product.< of. PVC whne n.~ibl. """Hng ca,'.nnB \denufoe<i as N~w"",' StreICh Ceiling 

SYM~nu ""bmitl.d foc evalUllI;"" by N~wmal U,S,A. 01 lluntinglOn. Ke'" York. Thl. tample was 

leSItd;" ~ wilh ..... ICSl "",1hodoIogy <:U1~o\Od iro "Anod. 13. Pan 1120. CombuSUOI To,,;c;ry 

Tutinl. New York Swc Uniform Fm: Pre,"e/Ilbn and BUlidirog Cock" 1:\oecelN)e' 16. 1986(1). The 

....... of !hi. -""8' ""' • • 0 ....... <Uk 1""- re-rf ........... ...,.. <II ,"" I ........ oc:~ in ",\at;"" hi wood .. ""1"""" 

by Sectiod 27.348(0) of tho Bllilding Code dthe City of New York. Tho ... st ~ is • 

modifoc:alion of tho combustion tO~K:ity proIoxoi developed It lhe Un;versiry of PiltsburJh, 

Thi. repan contain •• dest'riplion of tbe mat. riall.sted. lhe lest prtUdure. 0IId the lOll resull$. 

11100. tIw the !Cst re$Ults only apply 10 the specimen tested, in "'" mann<. tested. and not 10 lhe enlin: 

prOOllCtIOII of tIIi' mllCnaI oc .imilar materials. nor to "'" ...... rial'. perlormanc:e ,..he~ wed in 

eoobon.uion ""nb otM. matenah. 

II. TECflKICAL APPROACII 

The maJoc function of !he Uni-.rsiry of Piltsbu'lh (UPin) laboaotory te,l "",thod i. 10 pro>ide 

a lTan, of evallllOtI"lthe lethal loxlc pccency d Ihel'TTlll decomposuion product> of I .... ma:.rials (1)-

Tho protOCOl provldeo fCO" "'" """""'=t 0( eJpmmontJ tmder C<lIItinuousIy cIIongmJ: ~ 

coc.din ..... (2O'C/mioul<!), and !he test sY5<em IE"",.. •• decomposition producu whoth COIlllDlKIII.ly 

clunie in chemICal composil"'" as lhe tenpcmture increases. Animals are ... poscd to the 

decomposition products 'lanina when !he ,est <peei""," IOlu I ~"'.n' of its initial w.,ght. 

Tho UPill prcoIOCOI ulolius todtn, (mo .... ) Itlhali,y IS "'" primary lOJlicoloaical Cl>dpoinl in 

cvtJuaung "'" tOliclly 01 the combustion atm:.sphen: produced by a mat.rial. Scp.1nle ",,",ps o f 

.. inWs ..., ujlOSN 10 "'" COIIIIlwI;"" ~re. ICnc .... cd from diff=n, inilial qlllJllities 0( the 

I .......... criaJ in ord<r 10 e'Llblilb • ron<~nlnUll1'ruponK n:llliomhip. from IhlS n:latiO!Uhip, "'" 

"""""" rnlion {<ler,~ by ,'''' 1""'",",,1 .. It... .... i2ht <If wnpje Ioaclfd into ,he tm r\llllkel estimated 

to produce lethality in 50 ~"'enl or ,he animal> wilhin lhe ' pecir,e<ilim< is obwned by inlOrpoblion. 

Th" eoo<:enlnl1;on. commonly lermcd It... lC,. is • ""'Il>U~ of 'he IO' ic pOtency of lhe cambustion 

4I!1OSphe", _ 

_ OU,A 



In aco0Td3l'lCe w;Ih NY$ UFPBC An;;I. 15. an;nu1 I.,halily dala are ,upple"",,,ed w;Ih 

obs:rval;On$ of Ihe e) .. cond;IiO<l of lhe leS! onimal$. expressed as "all apJlMl'nlly normal." "so"", 

appu-.nl damage," or "so"", .>evere damage. " 

III. EXPERI~ IENTAI.. DFSIGN 

Descriptjon of Ie" ,'blerial< 

The ,." male rial was reoei"ed from Ihe elienl o n O«ember 29. 1995. A complele 

des::ripuon is presenled in Table l. 

Upon receipl, lbe material was 1denlifled, weighed. rec<JnJed, and lIIen col>dili<>ned., 

a IOm~r:uure of 23 ot 3'C and a relalive humid;ly of 50 '" 5 ~=nl for. period of at l.as148 hours. 

Dale Reeeived 

Date Telled 

Tabl. I. Des<.iption or Material 
1'0' ....... 1 U,S.A, 

SwRl Proje<l No. 01 · 7S23.{112 

December 29. 1995 

January 17 - 18. 19% 

Desoriplion'" 
PVC while. flexible ,heeling ("Newmal SlrelOh 
Ceiling Sylle!O$") 

Amounl Receive<! oW ft (12.2 m). 0.006 in. (0.16 mm) lhic k 

Total Weight of Tes< Sample 206.96 gm 

III information providtd by elienl 

~) The total.j() ft (12.2 nI) of ",,"erial was 100 heavy 10 weigh. A p;"'e 25_114 x 60 in. (.7 
x 1.6 ml was CUI off and weighed. This piece was used for teSling. 

_ U.s.A 2of9 .... Rt """"" No. o,.,m .. l> 



B. CombygjR!! 

n.. ,""rmaJ dccomposiliR!! of I"" lell maleriol ",.as. accomplished by I\e:Iling ,'''' 

$Implc In ,h. syllem <l<pil:I.(I In figure l. T1>t! coml)\l~Ilon ~e.ice i. ~ Lmu\><Igl> BuA Puma,:.: 

( Model ~ 1894-$·PlTI wilh inside d;"",".ioo. of 229 • 24 I • JH mm and a volu"", of 19.7 lilers. 

n.. .... ighcd teSI specimens ........ h.a'ed. stani,. aI • '.mpera,ure no grea,er1lwo 70'C. ill a ..... of 

2O(:t!rOminu,e. Corl1inuou. weigh, loss was lTIOniund by I load cen connected to tho sample 

sp«imu plalform. The lhermaJ decomposilioJ producu ....... uanlf=«l to Ihe animal exposwe 

c~ by a glass ,ube' appro. "nalely 0.80 m In !eng'" MY;nl! a:o inside diamele' 0( 19 nn. n.. 
fuma::c chamber was upiraled aI a ,,>.t. of II Uminule. and IlIe furn.ace .mlltn, "'u cooled and 

dilu lCd by an addilional 9 Uminule of cool¢<! medical smdc breathing air .... sullins in I ,oW flow of 

20 IJminulC through Ille animal chamber. The d l uenl air is Nn through cniled copper Nbin~ (0 .2S in. 

0 .0 .< i~ in an ie.NIh filled wI,h ice and..,p waler. Prinr [(leach I.Sl!\1n. ,Ile kCllracy of !he 

f1owa>eters was chccUd wilh. prill'W)' SWIdan:I gas Rowmeoer (Mini.BlXk Calibtal",.... MCldeI M·JO) 

by connecting;I ,0 Ille iDlel of !be Pyrex gbM .. be leadml 10 !be aruma! cxposun: clwnbe •. Volue. 

an: Wlainoed wilh and withoul !be dilulion air Ibwin. ;nlO 1M Ie .. cbambcr. [Jun n. c""h I .... 00d0 

now ...... " ........ conlinuously ...... ;Iored vi.uall, and readjusted to ,heir p<e-IeSi !C,ung as _ ... ary. 

c. Anjmals 

),.101. Swiss Wdwer mice .... ·eip.;nB from 22 to JO B on Ille day 0( expooure. "'"e'" 
used in these c.perimuu. No formal l3IIdomizaion pnxedun: "1IS ulili1:td in tilt s.eJeaoon of animals 

fur c.;h ICI I!-''''I' ••. "i"....., we,,, xk>,;1<>J "" Il>o b.u .. 0(..,.,...",.... body wei&h' atod obY:ow ,;,"" 

nf good Ileahh. 

Tes, animals ~ to 7 weeks old were orde ... d from . registered U.S.D.A. 5upplior 

(Hill:op Labor.I.toric:s. ScorlcbJ •. ~nnsylvan"). Upon ~lpt. ,he animal$ w~'" ;DdlvkItuJly identified 

by namber and hooused flOC _ 1Iwo ~lgh' ". a cage. AnImalS .. ·~re odeuified on tilt" ~ by group 

number and individual assigned .... mIIe. . Color coded indelible ink martins' R!! ,Ile fUf R!! lbe back 

of It.. animal> "' .... used for idcmif"'al;on purpc-ses. The cagu "~re of tbt poIynrbonale "!hoe-box" 

')'~. 18 in. long, 9.~ in. wide. and 5 in. de~p .. i,h commerto.ill corncoo bodding used as I~"". 

_ 11.1". "" 
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Prior to teSling. ,he animals "'ere placed in a separate quar1lnti". room for a minimum 

of one wUk. The quarantine room conditions .... re malnlamed at lemperatures bol"' .. n I S and 26"C 

and 4{t 10 70 pe",ent ~Iative humidity. 11Iose animals IMI ",e~ unsuitable by reasoo of <i~. he.lth. 

or Other crileri. "".re discard.d. Animals were allo",.d f .... acee •• 10 "'aler and Standard formula 

Puma' Laborolory Rodent Chow. The teSt animal$ ",ere houwj and .ared for [01l0w'"8 s.anciar<! 

p<O<Mures (3). Facilities for housing and ..... of animals are accredited under the ",I •• and 

regciation. of the Amencan ASso<ialion for Labofll!ory Animal Sciences and are liunsod by the 

U.s D.A. according 10 Public Law 91 -579 (Animal Welfare Act of 1970). 

D. E'posure 

The weighed te>! spec imen w<II ph.oM in the qUM!.Z crucible ... "ing on tho pedeStal 

within Ihe furnace. TIle Staning point for e.posu", of animals was ~tablished during an initial 

experimenl with to g of the ~t ntAtenal by recording the tempe"""'" at which I pe",.nl of.be 

I-at"1llle weighl was cons""",d (T,~). Thi. temperature was used in ensuing nonS as lhe lemperature 

.1 "'hieh animal exposures " ...... initiated. Ani.",1 ."pOS"~5 we~ conduc"d for 30 minUtel fmm the 

poinl ofT,~. 1f.1I animals uplted prior 10 30 minute .. the le51 was terminated wb.n re<:()rded CO 

Ie'ol. returned to baseline. Prior to the initiotion of an animal exposure uperimenl. the animals were 

pOSilioned with their heads protruding thmugh lattx dams ( ... infoo:M with duct tape) into lhe . xposure 

chamber. Rubber Stoppen.lea1ed the open end of the animal pons and a.s.si$la:l in prev.nting the mice 

fro '" ba:: king oul of lhe neck rUlI.,.inl. AI)be same lime. a .ontinuous now of room air "'as 

maintained at a rat" of 20 Uminu!e lhrough the Mimal ~brunbet. Afler the animal! were oJlO"'a:l 3 

brief ""dimalion period. the .xperimenl was initiated by otaning the fu",,",e conuolk r and ""tivaling 

the data logging sy.",m. Al T, .. the exposure cbamhe, was quickly connected 10!he fumao:c and the 

3Q-minule 'XPO$U~ non initiat.d. Exposure cloamber and fu","",e ,.mpemlUrel "'ere moI1ilom1 by 

thermocouple lhrooghom lhe 1.\1 period. AU glll.ware " 'as d ..... d and dria:l betw •• n .""~ leSl Nn. 

As necessary. stubborn residu.s in Ihe quanz lUbe we ... ' ... 3Ied with comm.rcial oven d,an •• and 

bun>ed off wilh a torch. Ammonia·bascd d.an .. ,. soap and water and elhano) ..... '" emploted in the 

cI.aning of lhe chambe, and cQIl""c,ing glass,,''''''. 

_ · .... u .... 50f9 



E. Bj2logjcal MmuU:P!ems 

A sufflcien! number of ex""ri"",nl.< we ... conducled with "arying amounl, of sampl. 

weight to enable!be deveiopmen, of !h. concenuation· ... 'pon ..... Iationship and the dtn" ... ion of tbe 

LC,. and 95 pe"ent conftdtnce limits by tbe rr."ing averag., method of Wd (4). Each """"rimen! 

will followed by a Ill-minule recov.ry ""riod. during which time the animal, we ... <>Inerved for 

lethali!y and e~amined for Ihe p ... S'nee of .ye damage (corneal opacity). As r«juired by tbe 

r.f .... "".d !est method. tbe eye condition was scored 3$ · no apparent damag. : ·some aw=nt 

damag.: or · $Orne se"ere damage. · 

F. Combyllion Alm2Spbeu: Aoalvsis 

Analv,i, for 0 , . CO. ruld CO, wa, made continuously at • sampling Tate of 0.5 10 

1.0 Umin with the foUowing insuumentation, 8e<kman O~t.! I AnaJyu-r (0 .); Beckman 865 Infrared 

Analyurs (CO ruld CO,). Tbe ... ""rimenlal setup for !be analy,i, of CO. CO,. ar><! 0, is shown 

in ~igure I. 

Routine calibration of ,he CO .. d CO, analyzers w3$ performed prior to each day', 

!es:ing. Calibration gases (1.0 """ent CO. 10,0 """,ent CO, cenified by ScientifIC G .. ProduClS. 

Incorporated) were metered intO tbe analyzerS i. the same way !hat unknown $.1JIIples were intro(hlCed. 

Th' 0, analytt, Was calibrated with room air. Calibration of tbe analytt .. was established !o within 

I pc"ent of fun seale. 

IV. TEST RESU LTS 

The combustion experimentS "ilh lbe test ankle we", conducted Jrulu.1I)' 17 and IS. 1996. 

A summary of the <os! ",sullS p",sen!ed in a mrulner consistenl wilh tbe New York SUIe Anicle 15 

fIling format;, providtd in Table 2. and. tabol'" summary of the individual test nlns is included in 

A~pendix A. A graphical ... presentation of the ""rformance characteristics of!he test material during 

lhennal decomposition i, providtd in Figure 2. These cun'eS depicI continuous mass loss (T,.,) and 

CO. CO , . ruld O. I,,'el. as a function of fum""e trmperarure, Addilional cun'. s dtpic1in~ exposure 

ch.mber and furnace !eOlpe.a!u ... s are pro_ided in Ap""ndi x B. 

"" . ... U.S,A 6of9 $wkl """'" No. 01_1>11-<112 



Tabl~ 2. Summary of UPITTINYS Testln g 
Ne"""at US.A. 

Sw RI Proj«1 No. 01·7523.012 

PERFO RMANCE PARA~IETER 

LC., (grams) 

95% Confidence Limi1' (g) 

LA,., (mm') 

Mean Percem Sample Re,idue (%) 

Furnace Tempc""ure .. 1% Weigh1 Less CC) ' 

Temperature Range al Major Decompcsilion CC)" 

Mean Temperature al Ignilion CC) 

Peak CO (ppm)" 

Temperature al Peak CO CC) 

Peal: CO, (%)** 

Temperalure at Peak CO, CC) 

Minimum 0, (%)*. 

Temperalure '" Minimum 0, CC) 

Number of Time, the E'posure Chamb<r Temperalure 
E,ceeded 4S'C •• 

A'·erage Duration of Temperarure E,c·mioo (,ee) 

Eye Condilion of Te,l An,mal. *** 

Number of Te," Cond ... Jed 

• From ItSl conducled "' 10.0 grim! . 

RESU LTS 

9.94 

8.0·12.3 

47880 

17.02 

'" 
237 • 352 

<30 

7523 

"" 
1.40 

'" 
19.1 

'" 
0 

... 
, 
, 

.. ... From Ie" conducted wilhin 5% of the LC .. val ue (repre5e nlati'·. LC" Jeil) 
Eye condition characterized as: 
(Al all apparently normal: 
(B) ..,me apparent damage; 
(C) ,ome severe damage (flOm rep......,nl.t;ve LC.o lest). 

1 of 9 
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The LC,. value (95 I"'"",n, eonfidtr>;e limi,s) fM !he N.wma, U.S.A. ,es, sample was 

delOnnined to be 9.94 (8.0 _ In) grams from a .. ri"s of four eombus'ion e' l"'l1"",nt. ,"",,!ing from 

6.9 to 20.7 gr3ms. 

V. DISCUSSION 

For prodUoCIS .ucb as .... ·allco'·.ring •. guidelines on m" wi!h !he Kew York City MEl\. provide 

for ,he comparison of !hUt prodtK:1S '0 wood (1:1 <he basis of 'he ar.. of ,he ", pos.ed sur:"ace. For 

wa'lcoverings 0.036 in (0.91 mm) or 10$0 in 'hid:ne ... the -passing val",,- bas been eSlOblishtd as 

31.392 mm' . A tes, malOrial havinll an LA,. value equal to or IIre.tor than ,hi. val.., con he 

co,,,de.-w '0 be """ more 'oxic lhan woOO. -

When IeSIed utlder the eon""lled labonIol)' condition. specified in <hi. repon. llIe IA", value 

for!h" , ... t itom described in TaI)k I "'as dt",rmined '0 b< 47.880 mm ' ; therefore. !his I." ","",rial 

me:1S llIe ""luirernenlS let folth in Section 27.348(e) of the Building Code of ,he Ci'y of "'ew York. 
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API"ENOIX A 

IND IVIDUAL SU~IMARIES OF AI'! IMAL EXPOSURE DATA. 

ANALYT ICAL DATA AN D MATERIAL PERFORMANCE CHARACTE RISTICS 

(COlUl.tlng or 1 Page) 



TA8I.£ A·1. SUM MAKY OF AN IMAl.. F.X I'OSU KF.. AN,\LYTICA I.I>ATA 
ANI> M",n;RI,\L I'F.U·OIlMANCH CIiARACrElUSTICS FOR S ... KII'1I0JHC r No. ol ·nll-OIZ 

N~.·n .. t U.s.A.. St ...... h c~m,'1 s,.t~'''> 

Slar1i"ll Trm~"'tu~oI ""_"" ZSO'e 
I.C .. , 9.94 va'" (8.0· 1l.J) 
I. A .. , 47880 ()379(I . 5,.(0) 

Tgs-f III 

OI7·I'VC·2 OI7·I've· 1 Oill- I've.) IlJ8-J'VC-4 

Sampl< W.i"'~ (II •. , 10.0 14.4 "" 
........ nt Wrigbl ...... SI.O 85.6 81.9 13.4 

tlaminl T.mp. rCI "N> "N> '" '" 
" en, ... RanI"'" M"'" Rapid Weigh. I....,. Cq 267 · 3f11 237·352 236 .363 2(fl . 395 

Num""r RcsI""tdi"t:IN .. ",ber Il • ......,ro ., 
"' "' '" 

I '~...,~n' Rcspo_ , 
'" ". '00 

Mnj,,,u.n CO (ppln) .. , 7523 ~" "" 
,. ...... 1 ( :0 (Ct)(ppm.min) 55857 ,.~, 12914 """ ,....,ptratu""'.t e o Muimum rt..1 '" "" ". ." 

Maximum CO , Concen, ... t ioo1 (~) 
" " " " 

Tot~1 CO • . {Ct ~ ~"".n t.min) '" 12.78 24.67 "" 
T.m""ntu •• at CO, M .. imum rCI .~ '" .~ '" 
Minimun,O , I%) 19.8 19.1 '" 15.2 

Temperalu"",.1 0 , Minimum (q '" '" '" '" 
H)·. CoIIdi' ..... ' " , , . . 

I ) I:yc COnd, t,on of S .. ,",lvlnil An" ... I" 
(I) All 3pp3tCnlly oonn.l: 

M .... Furnace Temp .. Sp<:>nt • ....,... Fl ...... : 43O"C 
Rosid"" (Sample Avg.): 11.021)1, 

(b) ,om. .p~nl damajle: 
o lOme sevore dam.ge. 



APPENDIX B 

EXPOSURE CllAMBER AI'iD FUR.."ACE TDIPERATURES 
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