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REPORT OF TEST

®
@ SES SGSE U.S. Testing Company Inc.

221 Fairfisld Avenue Report Number: 138373
Fairfiald, WJ 07004-3533 Date: Q2M1&00
Tel: 973-375-5252 Page: 1af1

Fax: 973-244-1894
CLIENT: Ma Fire Techrolagies Ine.
Attn: Sam Godfried

21 Industrial Avenues
Upper Sacdle River MJ 07458

SUBJECT: Ona (1) sample received on D209/000 and identified by the client as:
Mofire A1E #230759

AUTHORIZATION:  Client's Purchase Order #00-NFOSE

PURPOSE: To measure VOC of the sample,
TEST DATES: Q2111000 = 021600
PROCEDURE: Testing was conducted in accordance with ERA 24 for VOO,
RESULTS: % Solids GEB.6%

Density (bigal) 11.97 lhfgal

(o) T436giL
Watar Confent (%)  29.8%
WOC (fbigal) L3365 |brgal
{gL) 40,22 gil

SIGHED FOR THE COMPANY BEY:

Lisa Wan Savage o Eﬁb&&tkﬂmh

banager, Specially & Appled Chemistry iractor, Chemistry Departmaent

Jsm
Mpmizer o Ihe 5165 Gisoup
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TOXICITY TESTING
PER MEE 713
FOR HO FIRE TECHNOLOGIES
UPPERSADDLE RIVER, HJ
ON HO FIRE FORMULA A
VIEC # 100=580
TESTEDR: JANUARY 29, 19495



VTEC Laboratories Inc.

January 2%, 1996

Cliant: RO Fire Technoelogies
21 Industrial Ave.
Uppeersaddle River, WI 07458

Attn: Mr. Sam Gottfried
Subject: Measure Toxicity Index of Ho Fire Formula &

Amount of toxicity generated in method of testing as stated by
Haval Engineering Standard 713 with the following changes:

1. Ho test for HBR

2. Haximum temperature 1346° F

3. Gas Flow for air and natural gas 10 L/m and 1.5 Lfhr.

4. Bample waight 115 gms.

5. Combustion period minimum 7 min.-maximum 10 min.

6. Continuous monitoring of flame temperature with
thermocouple.

7. Corraction applied for non complets combastion.

This test result alene doos not assess the fire hazard of the material, or
4 product made from this material, under actwal fire conditions.
Consequently, the reselts of this test alone are not to be guoted in
support of claims with respect to the fire hazard of the material or
product under actual fire conditions. The resuwlts when used alone are
only to be used for research and development, guality control and material
spacifications.

The gases tested for are as follows:

Hydrogen sulfide, acrylonitrile, phosgene, sulfur diocxide, carbon
monoxide, hydrogen cyanide, ammonia, formaldehydse, hydrogen chloride,
hydrogen fleoride, phenoel, carbon dioxide and nitrogen oxides.

The index is the average of 3 tests and corrected for background levels.

Hotles: WIEC Laboratorics Ino. will not ba liable for any Lees or damage rexulting Lrom the wae of
the data in this report, in owooes of thae Enveics. This report partaiss Eo the sanple tested only.
Buoh repart sbhall not be interpreted to be a warranty, elther cxprasscd or implied as Lo the switability
or fitneax of waid zasple for woch cees op applicaticsa, as the parky contracting Coc bhe report may
apply such manple.

212 Manidao Street, Bronx, Mew York 10474 « 71B-547-8748 - FAX 718.542.8759



HES 713 TOXICITY TEST FOR WO FIRE TECHNOLOGIES

TEMPERATURE (F); 5.2
RELATIVE HUMIDITY {%): 1]
BAROMETRIC PRESS.(Hg); 30.3
WEIGHT AFTER TOTAL BURN (g): 2.8
MATERIAL: MO FIRE FORMULA &
LETHAL
GAS AVG, (PPM) LIMIT (PP
H2S 0.0 T50
ACRYL 26.6 400
PHOS 0.0 25
502 78.7 400
(4] 1,429.7 4,000
HCN 11.7 150
NH3 0.0 750
FORM 8.5 500
HEL 0.0 500
HF 0.d 10D
PHENOL 0.0 250
coz 93,603.3 100,000
HOX T.8 250
TOXICITY INDEX = 1.8
DISCLAIMER:

This is a factual report of the results obtained from the laboratory
test of sample products. The results may be applied only to the
products tested and should not be constructed as applicable to other
gimilar preoducts of the manufacture. The report is not a
recommendation or a disapprobation by WIEBC Laboratories, Ine. of the
material tested. while this report may be used for obtaining product
acceptance, it may not be used in advertising.

Schultz Amirudin Rahim
Executive Diractor Technical Director

VTEC LABORATORIES, INC. 100-580 Jdan 28, 1986



REPORT OF TEST

RASGS ... s resing company .
ZMHirfield ngT-ompany ne

T Avanue Repart Number: 202527
Fairfiald, MJ D7004-38332 Date: 05M0MA6
Tal: 201-675-6252
Fax: 201-244.1823

Acute Inhalation Toxigity of
Thermal Degradation Products
Using The NY¥S Modified
Pittshurgh Protocol
on

NoFlre™ A18
Conducted for:
NoFire Technologles, Ing,

21 Industrial Avenus
Upper Saddla River, NJ 07458-2301

Worked Performed By: SIGNED FOR THE COMPANY BY:

Assaciate Scientist

_,J’}-W—-MJ_ PEL-FQ.L.—
Suzanne Poppe
Associate Scientist

an Breh Charlas C. Tong, Ph.D., D.ABT.

pervisor of To ay Director of Toxicology/Study O
Mesmber of the SGS Group Dmc: ng? ¥ .|.r'-«:§|:tﬂr

ANALYTICAL Sﬂi\\i&% - FERFORMANCE TESTING - STANDARDS EVALUATION - CERTIFICATION SERVICES
S S, TESTIRG CORPANY ING, REPJATS ARE FOA THE EXCLUSWVE USE OF THE CLIEMT TO yWHIM THEY SAE ADCAIESSED. ANTYINE NELYIMG
M SUCH REPDATE SHOLLD UNDERS TANI ALL CF THE [N TAR S OF THE DRGREEMENT, REFSSL S HEFLECT RESULTE GHLY OF THE STANDAADS
A FROCEDUAES IDEXTIFIED TG THE TESTS COMDUCTED AMD ARE LIMITED TO THE SAWFLES TESTED. TEET RESLLTS WAy HOT BE IWDIZATWE
©F THE CUALITIES OF THE LOT FHOM WHICH THE SAMPLE WAS TARER G5 US. TESTING COMPANY 1NC. HAS HOT COMIKITED ANY QUALITY
CONTROL FROGAAM FOA THE CLENT. NEMHEN THE NARE, SEALT PASTICS RO IRFGHS OF 505 15, TESTING COMPARY M. MAY AE LIGED W
Aot ADVERTERNG QR FRORMOTIONAL MATERALS WITHOUT THE FPRIDR WRITTEH APPROMAL OF SGE L2 TESTING CoMPeM ING. THE REPDAT
SHALL MGT BE AEPACGDUCED EXCERT IM FULL WITHOWT THE wOuTTEN PLEIRMIGSEON OF THE SG5 05 TESTING COMPARY M3, SAMPLES NSO
CESTROYED Ih THSTIRG ARE CSMAOSED OF AFTER 50 DY,
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Clignd: MeFira Tachnologies, Inc., Report Mumber: 202627
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REPORT OF TEST

»
@EGE $GE LS. Testing Company inc.

Chisnt: MoFire Technolagies, Inc, Report Number:
Date:
Subjegt:

Sample submitted and identified by the Cliant as:

MaoFire®™ A18

Chemical Composzition:

One part non-flammable water basad intumescent coating

Study Initiatlon:

May 1, 1996

Sample Deacription:

Beige color coating submitted on plate glass

Project Summary:

Page 3 of 11

202827
0510096

Af inhalation test with laboratory mice was conductad in order to evaluate the acute inhalaticn
health hazards associated with combustion praducts generated from certain building materials
and interior finishes. The test used was based on a method developed by Dr. Yvas Alarie of the
University of Pittsburgh and is performed in acesrdance with the protocol and methodology as
outlined and specified in the New York State Uniform Fire Prevention and Building Code, Article
15, Part 1120, Combustion Toxicity Testing, 9 NYCRR 1120 (2], 10 axposure dose levels were
examined, The exposure dose levels ranged from 10 g to 170.9 g. Using the formula
established by Wail (4], the LC50 of NoFire® A18 was estimated 1o be 41 B8 g {95% CI N/AL.

Additional data are presentad in Tables 1, and 2,
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" Page 4 of 11
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@ 8GS5 U.5. Testing Company Inc.

Client: MoFire Technelogies, Inc. Report Numbar: 202827
Date: Q511096
Introduction:

The purpose and intent of this safety test was to evaluate acute inhalation health hazards
associated with combustion products generated from certain building materialz and interior
finishes. Inthis bioassay test procedure, la boratary mice were exposed to thermal decompasition
products generated from the test article under standard conditions to evaluate the lethal potantial
of such thermal decomposition products [1).

Thiz precedure was performed In accordance with the protocol and methodology as cutlined and
specified in the New York State Uniform Fire Frevention and Building Code, Article 15 Part 1120
Combustion Toxicity Testing, 9 NYCRR 11202}, and documented in United States Testing Co.,
Inc. Test Procedure SOP/TOX UPITTS.046.

Principle of the T

Groups of laboratory mice were restrained in an all-glass chamber (head only expasura] and
exposed for 30 minutes to thermal decompesition products generated from the test article under
contralled heating conditions, By combusting different sample charge masses, a “dasa"-lethality
profile for the thermal decompesition products was obtained. These data would then be
transfarmed by appropriate stetistical methods to calculate a median lethal concentration {LEEO}
for the thermal decomposition products generated from the test article. In addition to the
calculated LCS0 value, anclllary data regarding exposure conditions and the production of certain
toxic gases were recorded and amended to the report. Such information served to vaiidate the
test procedure and was part of the data required for registering materials with the Mew York
State Department of State, Office of Fire Prevention and Control.

10



REPORT OF TEST

@EES» Page § of 11
5GS U.5. Testing Company Inc.

| Client: MoFire Tachnologies, Inc. Report Number: 202627
Date: 0B/10/08

Materials and dMethods:

Apparatus/Equipmant: Refer 1o Test Apparatus Setup for configuration of test apparatus,

; Furnace, Programmer, Sampla Holder and Mass Sensor

Lindbarg Model 51894-5 special box furnace (22.9%22.9%x35.6cm} with Madel 59344-E5-B
programmable contral congole. This special order furnace with access holes had a 3,500 W
rating with a maximum operating temperature of 110090,

The pragrammer was capable of heating the furnace at a linear rate of 20%Ci/min frem ambient
temperatura ta 1000°C, Temperature was monitored by a Type K thermocoupla, Within the
furnace, a ceramic crucible sample holder was placed on a quartz pedestal. The pedestal
extended through the bottom wall of the furnace and rests on a balance mass sensar, Thig
balance, Scientech Model 3340, with a remote sensor unit, measured sample mass [oss as the
sample degraded in the box furnaca.

Both the furnace temperature and the sample mass were recorded continuously via sutput to a
twa-channel Linseis Model L 801 flatbed strip chart recorder,

Glazsware and All-glass Exposyre Chamber

These custom made items were manufactured by Kontes Scientific Glassware, Vineland, N_J. to
specification ag directed in NYS UFPBC Article 15.

Exposure Chamber Atmosphere Monitoring

Temperature within the animal exposure chamber was monitored with a 0-60°C NBS traceable
tharmormeter. Atmosphere concentrations of a carben monoxide (€0} and carban digxide {CO,)
were continuously monitored using a non-dispersive infrared analyzer, a Horiba MEXA 311-GE.
These gas concentration Measuraments were continuously recerded with another Linseis two-
channel recorder. Oxygen concentrations in the exposure chamber ware monitared at defined
intervals with a Lynn Product oxygen analyzer. Hydrogen cyanide (HCM) was measurad by the
usa of direct sample Drager detectar tubes only at selected run.

Control of Dynamic Inhalation Syatem

The Pittsburgh test was a dynamic inhalation system and was driven by a vacuum pump (Gast
Manufacturing Model DOA-P104BAA) capable of pulling & mixture of air from furnace {11 LPM)
and chilled dilutant air (9 LPM} through the exposure ehamber for a total of 20 LEM. Airflows
| were controlled by 0-20 and 0-30 LPM flowmeters {Dwyerl.

11
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SGS U.5. Testing Company Inc.

Client: MoFire Technologies, Inc. Report Mumber: 202527
Data: 0EF10/96

Te imals

The animal model for the bicassay was the Swiss-Webster albino male mouse [22-Z0gm),
Animals were housed and cared for following standard procedures (3). Test animalzs 5 to 7

| weeks old were ordared from & registered USDA supplier. Upon receipt, animals were housed

in groups af four in clear polycarbonata caging (29 x 19 x 13cm) with wood shaving bedding.
Pelleted food and water were available ad libitum. Animals were hald for observation for at least
7 days prior to testing to ensure healthy subjects ware uzed in testing. All animal receipt records
and acclimation records were kept in laboratary files in chronological order and available far
ingpection.

There was no randomization procedure usad in this type of study. The animals used in this

study, however, were selected without bias from a pool of animals provided that they met the
health and body weight requiremaent.

The test animals were uniquely identified by markings on their tails. They ware housed post
exposure, whenover appropriate, in the polycarbonate caging of not more than faur test animals
per cage. An index card or label on the cage identified the test animals by their test run
numbers, date of the test run and weight of sample of the tast run,

Source

Ace Animals, Boyertown, PA

Animal ipt Date

0408, 04716, and 04,30/96.

Sample Preparation

Prior to initiating testing, all samples evaluated by this procedure were stored for at least 48
hours in a controlled (40%-60% relative humidity] environment and ambient temperatura.

5t ar

All glassware and the exposure chamber ware cleaned and dried between test runs, The furnace
and pregrammer and all electrical egquipment were switched on and allowed 1o stabilize for 15
minutes prior to adjustments or calibrations. The air chiller ice bath was filled with ice and tap
water. All gas concentration analyzers [0,, CO, €0, were calibratad on a weekly basis and priar
to LCSO run using certified standard calibration gases, The test sample mass balance was alzo
calibrated daily.

12
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@ EES 5G5 U5, Testing Company Inc,

Client: MoFire Tachnologies, Inc, Report Number: 202527
Data: 05/10/96

Test Procedurs

Four test animals in the 22 to 30gm range were used for each run. Each of the four was placed
in an animal holdar with the head extanding through the perforated rubber dental dam seal
(reinfaread with duct tape) into the exposure chambar. The animals were secured and acclimated
far 10 minutes with room air-pulled through the system, During acclimation, air flowmeters were
adjusted to allow 9 LPM of air to eome through the chiller and 11 LPM from the furnace far a
total air flow through the exposure system at 20 LPM.

The test sample was placed in the sample holder within the furnace. For the initial rum, a sample
mass of 10gm was used. Upon verification that the sample weight sensor and recorder were
torrect and match, the temperature programmed furnace was activated from ambient temperature
to increase at 20°C/min. The temperature at which 1% of the sample weight was lost was
recorded. At this time, the exposure chamber was quickly connected to the furnace and the 30
minute expasure run was initiated.

During the 30 minute exposure, the furnace temparature, the sample ignition temperature and
exposure chamber atmospheric conditions (CO,, CO, 0, and temparature *C) wers manitored.
At the end of the 30 minute expasure, the final sample weight was noted and the exposure
chamber was disconnected from the furnace. Room air was drawn through the exposure
chamber at 20 l/min for 3 10 minute recovery period for the animals. Animals were then
removed from the chamber and the ayes of the surviving animals were examinad for corneal
opacities, The number of dead animals was recordad.

After a dose-lethality relationship had been establishad for a test article by exposing groups of
mice to at least four different sample charges, the LC50 value, in grams, was calculated by the
method of Weil [4). Using this calculated sample charge, one additional test run, without
animals, was performed to obtain representative test tem peratures and pas analyses for the test
article,

The test animals were observed nat less than 10 minutes spart during the exposura. Per request
of Client, test animals that survived the 30 minute exposure might be kept alive for an additional
48 heurs, During the 48 hours post exposura pericd, tha test animals were to be observed not
lesz than once per 24 hours.

13
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5GE U.5. Testing Company Inc.

Client: NoFire Technalogies, Inc. Report Number: 202827
Date: Q51096

Experimenial Results:

The results of this sample are prasentad in Table 1, & 2. The sample began to decompose at
282°C and decomposed throughout with 58,0% of the zample femaining after the 30 minutes
of heating. Flaming ignition occurred at 368°C (Detectable autoignition in B of 10 runs).

10 exposure dose levels were examined. The exposure dose levels ranged from 10 g to 170.9
9. Using the formula established by Weil (4}, the LG50 of NoFire® A18 was estimated to be
41.68 g (96% CI Njal.

The maximum level of CO, CO, wera 7,000 ppm and 2.0% respectively, at the LGS0 sample rum.
Oxygen level consistently remained above 18.1%.

14
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@' EEE SG5 U.5. Testing Company Ine.

Table 1

Summary of Results
Description of Test Article: Beige color esating submitted on plate glass
Mumber of Test Performed: 10
LCHO: 41.68 g (95% CI M/A)
Furnace Ternperature at 1% Sample Mass Loss {°C): 292

Mean Furnace Temperature of Sample Autoignition [*C): 388

(Detectable autoignition in 8 of 10 runs)
Furnace Temperature range of most rapid weight loss (*C): 290-050

| Nummber of time and average duration exposure chamber exceed 45°C:

0 Time for O minutes and O seconds (LCSO runp
Post-exposure condition of tast animal eyes: slight imitation

Mean Residue {%): 58.0

15

Client: MaFire Technologies, Inc, Report Number:
Data:

Page 9 of 11
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=
@ﬁ SG5 U5 Testing Gompany lnc,

Cliemt: MNoFire Technalogies, Ine.

Tesat Run with LCSD Sample

Page 10 of 11
Repart Mumber: 202627
Date: 05106

Wariables Measured

Sample; MoFire® A1

Decomposition and Exposure

start at (°C)

LCSD {Grams)
195% C.1) =

LTy, (Minutas)
[Temp. 2C)

Size of Sample
{inches)

Max CO [ppm)
Tirrse: (min)
Temp (*C)

Minm O, (%}
Time {rmin)
Temp [*Ch

Max €O, (%)
Time {min)
Temp [*C}

Residue After Burning [%)

Flaming lgnition {*C]

16

2582

41,68
MiA

12:00
B0

MA
Sample submitted a=
coating on plate glass

7.000
12:00
550

18.1
18:00
856

2.0
14:00
580

T

Man Datected
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@s SGE U.5. Testing Company Inc,
Client;

HaoFire Technologies, Inc, Report Number: 202527
Date; 05f10/96
Referances:
1. Alarie, ¥. and Anderson, R.C,, "Toxicology and acute lethal hazard evaluation of tharmal

decomposition products of synthetic and natural polymers”, Toxicology and Applied
Pharmacelegy, Vol. 51, 1878, pp. 341-362.

2. Ciriteria and Procedures for Designation of Testing Laboratories Acceptable to the
Secratary of State (in the manner set forth in 19 NYCRR 431),

3. Guide for the Care and Use of Laboratory Animals, DHHS Publications Mo, [MIH) BE-23.

. Wail, C.5., "Tables for convenient caleulation of madian-effective dose [LDSO or EDSO]
and instruction for their use”, Biomeatrics, Vol. 8, 1952, pp, 249-261.

5. Round-Robin Study of LCS0 of various woods performed under auspicez of the

Dopartment of Buildings, Material and Equipment Division, City of New York. Data
submitted 1989,

17
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LIMITS OF ACCEPTABILITY
FOR SAMPLE WITH 25% OR LESS CI OR F
IN THE COMBUSTIELE PORTION

Mass

The passing valye based on weight has been defined to be 19,7 grams. This mean valua was
obtained from 44 experiments conductad in faur {4) labaratories which are certifiad by New York City

for the eenducting of the Pittsburgh Test. The study included oak, mahogany, Dowglas fir and pine,
Data from these tests are presanted in Tabla 1.

Surface Argy

The passing values for surface area are definad on the basis of data prazented in Table |, Ta compara
fawvaorably, the surface ares of the candidate praduct must be as large of larger than the surface area
of woed as datarmined In the studies reported there., The following interpretation will be applied.

Product Thickness Passing Value o
1BARAT )

Up to and including 1/287 1.0 mm) 31,3382

Maore than 1528

up ta and including 3/32" (2.5 mm} 12,120

Mora than 3/32"

up 1o and including 3/16" (5.0 rmm) 5,730

Mare than 3/16"

up to and ingleding 358" {10.0 mm) 3,469

Mare than 2/8" {10.0 mm} 2,396

The Passing Value for Flooe Covering

The passing value for floor covering is 1,636 mmz. This is bazed on data presanted in Table 2,

19
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Procedyre for Evaluation of Borderline Ve pes

When a test value is close to but less than the passing value, the manufacturer can "prowva” that it
is not different than the reference numbar by establishing a =eries of tast values upon which a
statistical analysiz may be performed. If the statistical analysis [t test) shows that the specimen is
ne different than wooed, the product will be considered to be acceptable. For this purpose, a
coefficient of variation of 258% will be usad for the appropriate waed valus selected for comparisan
with the candidate product, Thus, this is not a traditionally interpreted abseluts boundary batween
pass and feil since specimens with a value cloze to the boundary mey be tested further,

Eor Sample with Greater Than 2 in the ible Portion

If the principal toxicant is HCI, & direct somparison of Lcﬁu vitlues cannot be extrapolated to man.
HClis 7 to 10 times mere potent to humans then to mice. If, In & mouse tast, the principal toxic
agent is HCI, a correction for the extra susceptibility of humans must be made before a maaningful
prediction or comparison can be made,

In the interest of human not rodent safety, the test value for the smoke In which HCI or HF is the
principal toxicant must be divided by a correction factor of seven {71, This is the comparison which
satisfins the building code of Mew York City.

The same adjustment for potency differential between species will be required when HF is amitted
a5 the principal toexicant.

Indication that Halogen {HC1 or HF} is Principal Toxicant

If the combustible portion of a product containg more than 25% Cl or F, it can be assumed that the
principal toxicant will be HCI or HF or that the halogen acld makes a highly significant contribution
to the lethal sffect. Howewver, a chamically complex specimen containing Gl or F may exert its lathal
sffact via CO or HOM in spite of the presence of the halogen, Judgment concerning the use of the
carrection factor will be made according to the following paradigm.

1. Fer a specimen containing at laast 25% ar mere O ar F in the combustible portion and for
which the CO is suspected of being the principal toxicant,

If the CO level measured in the experiment, using the L1::5 miass, is greater than 4000 ppm
at the time of death of the test animals, the CO, not the Ralogen acid, will be considered the
principal toxicant and the correction factor is not to be applied.

If, for the above spacimen, the CO is less than 4000 ppm the halogen acid will be congidered
10 be the principal toxicant and the carrection factor is to be applied.

20
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Far & speciman containing at least 25% Clor Fin the combustible portion for which the HCM
i5 suspected of being the principal toxicant,

If tha HCN level measured in tha experiment, using the LEE mass, is groater than 177 ppm
at the time of death of the test animals, the HCM, nat the h3 ig—gen acid, will be considered the
principal toxicant and the correction factor is not to be applied.

For & specimen containing at least 25% Cl or F in the combustible portion and for which the
HCN and CO are suspected of being the principal toxicants,

If the HCN and CO are both present at lavels equal to one half the presumptive lethal values
[HCM, 88 pprmi/CO, 2000, as in 1 and 2 abovel, the principal toxicants will be considered to
be HCM and CO and no corréction factar will be applied.

If, for the above speciman, the HCN is lasa than 177 ppm and CO iz less than 4000 ppmm ar

the HCMICO are sach below the defined levels (83/2000), the halogen acid will be considerad
to be the principal toxicant and the corraction factor |5 to be appliad.
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Table 1

WOOD SMOKE TOXICITY DATA
UNIVERSITY OF PITTSEURGH TEST
FOR DEFINITION OF PASS/FAIL LIMITS
FOR THE CITY OF MEW YORK

Three densities of wood {hard, medium and soft) heve been tested in the four commaraial labaratarles
which ara certified by the city of New York for thermal decomposition praduct tasting. The woods
selected were gak (hard), mahogamy of Douglas fir imediem] and soft pine (soft), For the thin

samples {1/28" and 316"} the mahogany was tested in preference to Douglas fir as the fir is not
commercially available in those thicknasses,

LAB/

THICKMNESS LTS [g) -r-h'IMEL -ftEHEEE"
128" 1.0 mm) 13.1 31,392 48,7
/32" (2.5 mm) 21.8 12,120 18.8
318" (5.0 mm) 188 5,730 8.9
/8" {10.0 mm) 18.0 3,459 E.4
3/4” {20.0 mm) 283 2,396 a7

18.7 4 5.0
z

"E45 MMT = 1 square inch
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Table 2

The Carpet and Rug Institute (CRN and the American Textile Manufaetyrers Institute |ATRI} have
recontly looked into this issue. Since carpet is used for floor covering, a fair comparizon would be
with wood wsed for flooring. Typically, 3/4 inch red aak is used for this purpose. Thiss, if LCED for
red oak is obtained, carpets can then be tested and compared with this wood, Sinoe flocding is
obtained on the basis of surface area, it follows that the ameount of wood burned ta produce sufficient
smoke to kill 50% of the expesed animals ILCE,DL should be given on the basis of surface area rather
than mass.

In testing red osk, twe different burning modes were identified; flaming and smioldering.  This
produced a combined LCgp B3 follows.

LC50 LC

50
— [grarmsh [rnm2}
X 211 X 1635
5.D. g.1 5D, 3292
C.M. 24% CV. 24%
M 1 M 11

Therefora, any specimen used for floor covaring can be given as "ne mora toxic than wood” if the
specimen tested is a final product with Enwal geometry preservad, thickness in particular, has an
LC g ®aual to or greater than 18636 mm™.
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STAKDARD OPERATING PROCEDURE

RseGEs’

EEEPARATION QF PRINT O COATING SAMPLES

The initial run will use 10 grams of dried paint on a 7 % 9
ineh (406 on®) piece of window glass. Paint should he dried
batween coats and after the final coat, eamples should be
diried at least 24 hours before conditioning for 48 hours
prior to testing., HNamifacturer’s instructlone should be
follawed for extending the curing time. The 10 aram wun
wiil be used to establish eritical temperatures and weights.

Lf higher sample weights are requlred, test runs may ba
conducted uging 1 or 2 pieces of 9 x 12 inch {697 cwf)
glass. Thus glass is too large to be placed on the woeloght
sengsor but instead will be placed leaning against the s?da
of the furnmace. The painted side of the glass should ba
fagcing toward the center of the furnace. WVarious samples
welghts will be made by scraplng paint froz the glase to the
needed sample weight. The dried paint should average 2.5=
3.0 grams/100 sg. ewm. This will allow for Lo ranges up L
42 gramg of dried material, maintaining 3 gg:.ﬂ:'u cm®,  If the
paint or coating ls pormally used at heavier coatings than
the 3.0 g/100 em®, the coating should Be as thick as in
normal appllications.

It paint L&, requires sample weights above this leval, ona
additional plece of glass may be added on the pedestal or
the back. (Do not bouch glass te the thermocouples.) Care
should ke given to keep paint as close to 2.5-1.0 grams as
possible. The glass must be placed as not to interfere with
airflow through the furnace. Glaszs may bend at high
temperatures but will not adbere to the furnace walls.
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DATE OF ISSUE 0301796

25



.

INTRODUCTION

The following Seope, Summary of Test Method, Test Specimens, and Specimen Conditioning
sactions are abridged from the Standard Test Methed for Specific Crptical Density of Smoke
Generated by Solid Malerials ASTM Ef82.

ECOPE

This fire-tast response standard covers delermination of the specific oplical density of smoke
fenerated by solid matsrials and assemblies mounted in the vartical position in thicknesses up
o and incleding one inch. The test Is based on the altenuation of a light beam by smoke
atcumulating within a closed chamber due to nonfiaming pyrofytic decomposifion and flaming
combustion. Rasults are expressed in ferms of specific optical density which s derived from &
gaomelrical factor and the measured oplical density, a measurement characteristic of tha
cencentration of smoke,

The test is intended lor use in research ang development and not a5 a basls Tor ratings fos
regulalory purposes, At the present tirme, no means are providiad for predicting the de nsity of

smoke which may be generated by the materials exposed o heat and flama urder other fire
conditions.

SUMMARY OF TEST METHOD

This method employe an electrically-heated radiant energy source mounted within an insulated
ceramic tube and positioned go as to produce an iradiance level of 2.2 BTUMRE - sec,

(2.5 Wicm®) averaged over the central 1.5 inch diameter area of a vertically mounted specimen
facing the radiant heater. The nominal 3 by 3 Inch specimen |s mounted within & holder which
EXpOSES An area measuring 2 316 by 2 916 inch, The holder can accommedale specimens
up 12 one inch thick. This exposure provides the nenflaming condition of the test,

For the flaming condition, & six-tube burner is usad to apply & row of air-propane flamelats
acress the lower edge of the exposed specimen area and into the specimen nolder frough, The
application of flams in addition to the specified iradiance level from the hesting elemeant
constitutes the flaming combustion exposure,

The test specimens are exposed to the llaming and nonfiaming conditions within a clossd 18 1
chamber. A photomstric system with & 36 Inch vertical light path measures the decressa in
light transmissicn as smoke accumulales.

TEST SPECIMENS

The test specimens are 3 by 3 4 .03 Inch by 1he intended Installation thickness up to and
including 1 inch thickness, Materials in thicknesses in excess of 1 Inch are sliced to 1 inch ane
the ariginal (uneut) surface fested. Multi-layer materials thicker than 1 inch with swriace fagings
of diferent materials are sliced to 1 Inch thickness, and each onginal (uncut) surface tested
separatety, il both surace facings are expozed 1o fire.

SB/BF4E4
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SPECIMEN CONDITIONING

Specimens are predried for 24 hourg at 140 + 5°F (B0 £ 3°C) and then conditioned o
equiliprium {constant weight) at an ambient temperature of 73 + 5°F (23 + 3°C) and a refallve
hurnidity of 50 4 5 parcant.

SEEPE4
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TEST MUMBER S-1219 DATE OF TEST 0271671996

I. MATERIAL TESTED

Material Description: NoFilre Permula A Fire Retardant Coating
Batch/Lot Mumber 334515/1, Costing applied to 1/4" I.R.C.E. in two coarts

at an application rate of 400 sg. ft. per gallon per cocat for a Eimal
coverage rate of 200 sy, ft. per gallos,

Manufacturer: MoFire Technologies, Tse,
Upper Saddle River, New Jersey

SAMPLE PREPARATION:

Sample edges and back surface covered with aluminum feil and backed with
172" inorganic millbeard. :

Preconditioning = 24 Hours @ 140 +/- 5 degrees F

conditioning @ 73 +/- 5 degrees F and 50% +/- 5% RH For 17 Davs.
Type of Holder Used: Trough

HONFLAMING MODE BURN NUMEBER 1 2 3 AVG
Thickness in Inches - - - .
Welght in Grams -- -- -- -
Chamher Prassure (in. water) -= 2.2 2.5 --
Chamber Temp. (degreez F) -- 4B 37 -
Caolar Of Smoke Gray

FPLAMING MODE BURN NUMRBER 1 2 3 ANE
Thigkness in Inches -- -- = --
Weight in Grams -- -- - -
Chamber Pressure {in. water) -- 4.0 4.0 -
Chamber Temp. (degrees F) -= 58 a7 --
Color Of smoke Gray

Obsecrvabions of the burning or smaldering chura;teriatica of the speciman
guring test exposure, such a5 delamination, shrinkage, melting or collapse.

Charring. Mo Melting or dripping.
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TEST NUMBER S5-1214 DATE OF TEST 0Zf16/199§

OFERATOR K. Haila
HATERIAL TESTED:

NoFire Formula A Fire Barcardant Coating

IT. OFERATING CONDITIOMS

Radiemeter Reading 7.54 my

Irradiance 2.5 warts/sq.eo=.
Furnace Temperature 1,450 degress F

HONFLAMING MODE RURN NUHBER 1 4 d BVE
g & 90 Soconds - ] i -
Ds & 4 Minuces == a 4 --
Hax. Specific Cpoieal Density Dm -- 31 a9 -
Time to Max bDn (minutes] -n 17,4 18,5 --
Om (Corracted) -= 20 24 ==
FLAMING HODE BURN NUMBER 1 3 4 MG
Dz @& 90 Seconds -- i 1 —=
Oz & 4 MinutCes == 11 & -
Max. Specifig Cptical Density Dm -- i1 24 L
Time to Hax Do (minutag) -- 14.0 13,8 --
Or (Corrected) == 27 24 -
REMAREKS BSS TEFF tedleivy testing conducted simultanecuely with

ASTH B 662 test. ASTM E 66EZ TesL results are incomplete and are provided
Lor infermacicnsl purposes only,

REPORT FREPAAED BY: EEFQRT REVIEWED Ry
EEVIN P, HAILE AUSSELL 1., CHAF ]
TIRE TECHNCLOGIST FIELD EERVICES DIRECTOR

Conformane 10 Che Leab atansdard i wertfied by B regletersd grafesilonal erglnsas, Tois iz 5 feclual repess of the
rawslte chisingd from Leloralary tesbs of waople prochucbs, The results eey be agalbed only to che precuans Tested prd
dhouid not b connbrued A4 apmlicebla ko oihes sheiler producin of the mRtatRshanET,  The HPVA ket nes waridy ihs
desiiiplion af selecrals snd grogucls o e Sesoriplion b srovided by tha clisat,  The Feporl is mob @ recoorendalion
or @ dlseppooRelion By The Harguodd #lpagod & Weness ARorhEnios of Lhe setecial er product becied, Wil 1503 Semiel
By b g For BOLAMGTG preduct socepqancs; 9T msy nak e vged in sdeertising,
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GAS ANALYSIS BY THE DRAGEA TUBE METHOO

SCOPE

A Introguction, General Description of Drager Tuba Meshod, and 3 ligting of Specitic Gases, the
presence or absence al which is detarmined by this anafysis, are included in $his report. A mare

aomrglEe defziing of this gas anabyss mathed s desesibad in the Draper Delecion
air iesligatians and Technigs! Gas Analyss wan Qrager Tubes, 7ih Edilicn (July 1885),
INTROOUCTION

Dragerwerk AG Lubeck, a Serman company, has baen menufachuring i viriety of Oreger detector
tbes since 1950. There are now abaut 200 different Drager lubes availabie with which a large
rurmbar of gases and vagies can be detarmingd In 8n ervisanment,

GENERAL DESCRIPTION OF THE DAASER TUBE METHOD

The Dvager gas analysis method is parfoamed by insarling Drager catector (Wbes imo the oo center
of the: NBS-Aminco Smake Darsfy Chamber and withdrawing known volumes of gas usirg a
vatLum pump, Cerbain specifications such as B35 7233, SMP 801 and ATS 1000001 parred (he
use of Drager fubes for delesmining the refative toodcity of malenats. These specilications e L
gas sarnpling o be initaled &1 240 seconds inbo B o5 and may be conduclad simulianeousty with
the MBS sroke ganaretan 18538 suCh a5 tha Smake Gengration by Materials on Combuskon [B55
F23E) af the A5TM E 652 1es1 mathed. ’

The: HFYA uses an eleslic vacuurm pumg ba diaw gas samplas through eilher onedenth liber or
fverlerihs WMer capeciy stainless steed cylinders. Depending uvpon the wolume of & specific gas
required o praduca a reacllon, ona or more slrokes of e g ane used b draw e gas semple
frough & delechor ke, With & knawn gas quaniity, fie lknglh of discoloralicn in a datacior bibe
can be related b e concentration of a specilic gas far which the delesies lube i designad 1o
rragsure. The detactar lukes Fave & Duill-an apenure which detarmines the gropes rale ol gas flow
for dhe reaction kinetics of Ihe reagent empioyed. The §&% plus reaganl sysiem yield a raactian
produst, the color of which Is known and read on & scale. Mos! detectar ke scales are caliratad
o measwe in parls per million (eolumdataalurmne]. The principla on which s methed is based is the
ralatianship between gas conceniralion, number ¢f Sirakes, and langth al 1he dissaloralion.

The Drages Hanobook sts a "Threshold Lmit Veue® (TLY) al a gas based an firdings of tha
American Confargnce of Governmandal Indisiial Byglenisis, The TLVs are Ihesa concenlrations
ol Bifboine lowic subslances 1o which it 5 believad (hal exposure for alght hours dedy i not
dibrimental, Theashald Limit Valuas should be regarded only &5 guiding values and nol as the fine
divieling lines bebwaen seie and dangerous concanirations,
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Filiampn  vam m-x-m11

TEST pny, _ 571217 DATEOF TEST  2/16/96
B55T239
i e - iy ol - ~— -
AN WOOE
2 3| twg | Ed
Type of Gas Dordiar ppm D | Cincdes opm | Daw,
- B 5
Hydrochine: Ackd Gas | - 1
{HZ1 - ppm 13| ° g u a 1l B o | o
Hydrocyanic Acid Z z
IHEN] - pom /ﬁ 0 0 0 0 12| o o | a 0
Hydragen Fluarids 3 3
{HF} - pon 11| © a o 0 11| ° a a 0
Mitraus Finmes 4 4
ING 4 NG} - bom TIR 5 2.8 | 3.54 Tal & 5 5 il
Carhen Menoiida
0] - ppm o 8 (e s | a5 2s (30 [29.s | asa
Sutur Diexida & 5
{505} - ppm al @ 0 0 o / i i a a
Caibon Dicda
(G - ppm % 1,000 1,000(1,000| o |75 |5, 000|5.000]5,000 o
Hydrgen Suiphide (8 a i i I a o
{H,S} - ppm /1 5 | o ]
Arnnania ¥ 9 .
- = | 10 25 17.5 [La.61 //5 15 15 |20 707
Fonmmaideimydn [La id
MHEHE) - pom / 0 i a 0 R a a 0
-
Acrganitrile 11 & 3 4.5 |z 7 4 |s.5 |z.22
(G, = CH-C - ppm | 3 . . .
-~
Phesial 12 12
{CLHLOH - ppm Sl a o 0 L] 0 o o
Frrasgans 3 o] Q i 0 13 .-""---. v} n I} I}
1ELC0) - ppen 1 1
Fomarks: C2sges kesked in reversc soguences beginning at 240 seconds into
Lhe test.

S
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TestNo, _S-121% Date of Test,_2/16,/96

Bange 10 - 3,000 ppm
Numbar of Slrokes - n = 10 {10 to 300 pprm)
=1 {100 to 3,000 ppm)
TV - 50 ppm carbon manoxida (U.S.A, 1589)
Beaction: Carben menoxide plus ledine pentoxide yiekds biownish grean reaction product.
LCrosg-Sangiivity: Acetylene reacts in a similar Indication as GO, Other interfering gasas
are retzined in 1he precleansa layar. In cases of high concentrations of
hydrocarbons, a carben pratuba may ba requirad.

- Sultyr Dicxida 20va (30,)

Diragar Tube Mo, CH 24201

Bapgs 20 - 2,000 ppm

Mumbar of Slrgkas - n=10

TLY - 2 ppm SO, (U.5.4, 1966-87)

Beaction: Indication is based on the reaction with ledina. Caler change from
brawin-yallow to while. H.S is indicated with the seme sensilivity as S0,

Hivity: Hydregen Sulfida (H,5) Is indicated with the same sensilivity {in ppm) as

G0, Inthe presence of NO,, minus emors occur in the S0, indication,

Hydrocvanic Acid 2/a (HCN) {Hydrogen Cyanide)

Dragar Tube Mo, CH 25701

Hange 2-150 ppm

Mumber of Strokes - n=5 (2 to 30 ppm)

n=1 (10 to 150 ppm)

ILY - 10 ppm (U.S.A 1502)

Beaction: Hydrogen cyanids plus mercury chioride yislds red reaction product.

Cross-Sensiivity: Beth ackd and basic inlerfering gases (hydrogen sulfide, hydrogen
chioride, sufur diaxide, nitregen dioxide and ammeonia) are retained in the
precleanse layer.

Hydrogen Flugride 1 5% (HF)

Drager Tube Mo, CH 30301

Bange 1.51a 15 ppm

Mumbsr of strokes - n = 20

TV -9 ppm (LS.A 1080)

Beaction: Tha indication is baged on the reaction with a Chinalizarine Zirconium complex.
Tha colar change is from light Blua to pafs pink,

Cross-Sensiivibe:  The gaseous hydregen {luoride only is indicated, HF mists and fluorddes
(aarosol) are not measurad. The reactlon is specific 1o HF.,
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TestNo, S-1219 Date of Test__ 2/ 16/9%

fGiasos Examined

Hrdrachlaric Acid S0 (HGL) (Hydrogen Chiarida)
Drzger Tubg Mo, 67-28181
Eange 5019 5,000 pgm
Mumbae of Strokas - n =10 (50 10 500 ppm)
ne 1 (50010 5,000 ppm)
TV - 5 ppm (LS4 1989)
Bezaction: HCL plus Bromophana! Blua yiekds a whita reection product,

Crogs-Sensithity: Chlorine and NG, are alse ndicated but the sensilivity of indication
is diferent.

£ Hydroghloric Acid 1/a (Hydrogan Chlorida)
Dragor Tuba Mo, CH 20501
Bange 05-25pom nwb 2= 20 ppm
Mumber of Strekes - n=10 1 & 0ppm
n=20 05 1o 5ppm
TLY - & ppin (US4, 1891)
Esagtion: The indication is based on raaction with bromephenal biue. In the prasence
of gaseous HCI, the indicating layer chenges coles [rom blua 4o yallow.
Srogs-Sansitvite: Hydregen sulfide and Nitrogen diccdde do not affect the HCI indikatk..
Chlaring is indicated with & waak gray discoloration.

Mitrous Fumas 200 (NG + NO)

Dragar Tube Mo, 67 24001

Bange 20 - 500 ppm

HBumber ¢f Strokes - n=2

TLY - 3 ppr NQy: 25 pprn MO (LLS.A, 1965)

Eeagtion: In tha prasence of NO or MOy the indicating layer tums raddish-brown.
Any MO which may be present in the nitrows fumes is oxidized 1o MO,

Lrgss-Sensitivit: Ozona and chlorne react in the same way as NO,.

Carbon Moncaida S'c (CO}

Dpger Tybp Mo, CH 25801

Banga & - 700 ppm

Hurribgr of Slrakes - n=2 (100 1o 700 ppm)

=10 (5 10 150 ppm)

TLV - 50 ppm (LS AL 1552)

Beagtion: The €O indication is basad on B color reaction with odne pantoxide,
selenium dioxide and fuming sulfusic ackd, CO changes calor of the indicating
layer fo Brewnish graen,

Spaciliity (Cross-Sensithvityl: Acatylana reacts similarly as CO. Other interaring gases
ara ratained in fhe preclaanss layer. Incases of high concantrations of
hydrocarbons, a carbon pratube may ba required.
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Tastbe, _S-1219% Date of Tost 24 16796

SPECIFIC GASES TESTED
Gases Examined

=

HARLAWLAA FLY & VEMEEA ASSOCATION
LABCAATORY dhul) TEETING SEAWVICE
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Amymonia Bfa (MH,)

Drgar Tybe Mo, CH 20501

Banga &-700 ppm

Bumbar of $irokas - n= 105 - 70 ppm)

n=1{50- 700 )

ILY - 25 ppm {US.A. 1988)

Beaction: Ammenia plus acid plus bromophens] blue {indicalor) yialds ammontum sat.

Crogs-Sensiivity: Hydrazing end 1,1-grmethyl hydrazing pead! with the seme sansilivity as
ammania {related te ppra}, Organic besss (0.9, aminas) are also indicated, bu
usalty with & diferant sensithving.

Laren Digxide 0.1%f% (COy)
Dragar Tube Mo, ©H 23801
Bangg 0.7 -1.2% and 0.5 - 6% Valume carbon dioxide
Mumber of Strokas - n =5 {01 to 1.2%) (1,000 - 12,000 ppm}
n=1 {05 bo §9%) {5,000 - 6,000 ppm)
ILY - 5,000 ppm (U5 A, 1888-87)
Eeagtion: Carbon dicxide plus hydrazine plus crystal violo! yields violat reaction product,
Croas-Sonsithily: Monhe

Banga 2 -150ppm n= 4 (up lo & madrarm of 150 pprr)
Murnber o Sirgkes - n= 10 (2 1o S0 ppm)
n=>5 (5 o 100 ppm)
T - 2 ppmNO,; 25 ppm MO (US.A, 1985
Baaction: In tha prasenca of NO ar MO, the Indicating layer tuma dark bus-aray.
Emzs-Sensilivity: Ozene and chloring react In the same way as MO,

Ehosgong ©.25b

Drzger Tube Mo, CH 28301

Fange 0.25- 75 pprm

pumbsr of Strokss - n=1 {15 10 75 ppm)

n=5 {25 b 15 ppm)

TLY - 04 ppm (LS4 1937)

Zpecifichy: The indication is based on the coupling reaction of phosgens with aromatic
amirg aldehydas; discoloration is bua-grean. Tha reaction for phosgene is
specHic, Cther gasas have no influance on the phasgens indication.

Fomalgetyde 0.22

Cirzner Tube Mo, 67 33061

Banga 0.2 -5ppm

Humiar of Sirokes - n =20 (0.2 o 2.5 ppm)

n= 13 (L5 ta & ppm)

LY - 1 ppen (USA 1881)

Crss-Songiivity: Acetaldahyde, acaleing, diesel fuel, furfurylialeshal, styrena and viryd
acelate decolor the indicating layer yellow to brewn, biud with different sansitivizy of
inchcation,
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TestNo._S-1219 Date of Tes 2/ 16/96
SPECIFIC GASES TESTED
Gasps Examined
* Fomnaldehyde 050
Dmger Tubi Mo, 67 26760
Bange 0.5 - 10 ppm
Mumnber ¢l Sirokas - n= 1 - 18;n= 1 (10 ppm) n = 10 (1 ppm)

n= 542 ppmj n = 18 (0.5 ppen)
TLY - 1 ppm (U.S.4, 1988-87)
Fieaction: The indicatizn is based on the reaction of formaldshyds with xylena in the
prasence of sulfuric acid. The calor changa 5 from white ko pink.
Lross-Sensiivity: Other aldshydas and styrane Lum the indicating layer yellow 1o brown,
M interterence wilh the indication by 500 ppm n-octans, 5 ppm MO, & pprm NE,,

£ Mitrous Fumas 2/
Drger Tuba Mo, ©H 31001
Eange 2 -150 ppm
Hymbar of Strgkes - n=10 2 -50 ppm
n=5 5-100ppm
n=d4 0O-150ppm
ILV - 3 ppm MOy 25 ppm MO (LLS.A, 1985)
Beaclion: In tha prescence of NO or NO, the indicating layer tums reddish-brown. Ary NO
which may ba presant In e niirous fumes iz cxidizad 1o NO;.
Cmes-Sensitivity: Determination of nilraus funes Is net pessibla in the prasance of ozona
andiar chlorne,

GT-28081
Bangs 5to 23 Vol % Oxygan
Mumber of Strokgs -n=1
Heaction: Oxygen changes the color of the indicating layes Irom blus-black %o pale gray.
Lrgss-Sensilivity: Indication is based on oxidaticn of a ftanium () compewnd by axyoan,
qiving a filanium (V) campound, Carbon dicxida, carbon menoxids, halogersted
hydrocarbons, sohvant vapars and nitreus oxide do not imlerfare with the indics5on,

Ehenal 1/a

Drzger Tube Mo, B1-01361

Fengs 1-30ppm

Bumbdr of Strobas - n =20

ILY - 5 ppem (WS.A, 1587)

Beaction: Phenol changas tha cobsr of tha indicating layer & brown.

Lrogs-Sansithity: Cresols will also resuft in a brown indicalion. High concentrations ¢!
ammaonia (=200 pom) resull in &8 whita discoloration and intedare with the phasel
indication.
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TestNo, _ §-1219 Date of Tast__ 2/ 16/96
SPECIFIC GASES TESTED
Giases Exprmingd

Alcobhal 100a (Methanol-Ethan ol

Drager Tube Mo, CH 29701

Hanga 100 - 2,000 ppm

== 10

Beagtion: Melhanol or Ethanol prazenca changes yellow indicating layer to green. {Ecala
walues x 100 = akohol concanlation n PRTI)

Emss-Senglivity: Frepancls and bulanols raacl with the same sensitivity (ralated 1 ppm)
as mathanel and athanol. Aldahydes, ethars, ketenes and esters react anly whan
1hey are presant i concentralions above thelr threshold Emit values. Patrolsum
distilates, benzane and halegenated hydrocarbons do not afledd the indicatien.

Carbon Digxide 0.5% (0,
Dragor Tube Mo, GH 31401
Bangs 0.5 to 10wel, % carbon dissdda
Mumber of Srokes - n = 1 0.5 - 10 wol, %)
{5,000 - 100,000 ppm)
LY - B.000 ppm CO, (US4 1585)
1 ppm $0y = 1.8 mg COm?
1 rng COJm’* = 0.56 ppm CO, (al 20°C; 1013 misar)
- Beagtion: Carbon dicxide plus hydrazine plus crystal viclst as redox indicator yialds biuish
winlaR reaction product
Gmss-Sangdivie- None

Cardon Diodidg 0.01%:/a
Dragar Tuba Mo, CH 3080M
Eenga ©.01 to 0.3 vel, % cabon disdda
Mumbar o Skrokss - n = 10
{100 - 3,000 ppm)
TLY - 5,000 ppr (US4, 1986-87)
Boaclion: Caron dexide plus hydrezine plus cyslal wiolst yislds vislat reaclion procuct,
Crose-Fenaithit: Mone

Ehpsoane 0.02%
Dravgar Tube Wo, B1-01521
Bange 002 -1 ppm
Humbar of Steokas - f= 40 (.02 - 0.6 pom)
no= 20 {002 - 1.0 ppm)
TJLW - 0.1 ppm (U504 1987)
Spacificity: The measuramant is based on tha color reection of phosgena wilh aromatic
amires.
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o5 o HARDWOOU: LSOO & VENEEF ASEO0E TN
{ [m-" } LABORATORY MO TESTING SERAVICE

00 Bon TTH, bt "rgiein SN LLE & 1 b Faitiey D, Mg, Vrginin S0 A0 000 Fix maanaaa0

Tesq Mo, __ 5=121%9 Data o Test 251696

_ X Acrylonilrils 0.5/ (ACN)
Dragar Tube Mo, 67 2850
Barge 0.5 - 20 ppm
Humbar e Steakas =20 {0.5 o 10 pprm)

mom 10 {1 to 20 ppm)

JLW - 2 pprm (USA 1900)

Beadlign: When air or gas |5 drawn through the combined tube conslsting of &
pratube and an indicating tube, the indiceting layer changes color to red in
the presenc e of acryloniirile.

Crosg-Sonsiiivity: Mo influance on th acrylomitrile indication by 1,000 ppm
acetone, 20 ppm benzens, 1,000 ppan athy| acatate, 1,000 ppm ¢thancl, 10
perr elhyl benzane, 1,000 ppm hexans, 50 pom styrene, 100 ppm toluena,

Benzena 0.5/ (CH)
Diager Tube Mo,

67 285581
EBanga 0.5 - 10 ppm
Humbsrof Strokes no= 2 (10 ppm)
n=40 (0.5 pprmj)

T 10pprn (USA 1930)

Beaglion: Tha tubs contains a whits Indiesting layer and a pale brown comparison
layer. In the prasance of benzene, the Indicating layer changes colorta a
pale brown

Cross-Sensiivity: iI:)'lhar aromales (toluene, xylens, athyl benzenalare alse
Indicated. Banzens measurement is not possible In s uch cases,
Petraleum hydrocaribons, alcohels and esters do not interderes with the
reading.

—* Formakishyde 0.2/ (HCHO)

Dragor Tyba Mo, 677 33081

EFanga 0.2 - 5 ppm

Murnber o Strokes n = 20 (0.2 b 2.5 ppm)

no=10 {5 10 & pprr)

TLY 1 ppm HCHO (USA 1090)

Reaglion: Tube consists of a precleanse layer and indicating leyar, The reagent in
the precleanss layar is xyleme vapor. Tha reagent in the indicating lawer is
sulfunic acid. inthe presence of lormakdshyde the indicting layer changes
color 1o pink.

Cross-Sansitivity: Acetzldahyde, acsolsineg, diesal fual, jurfuryl 2lcohal, styrena and
viny| acetat e discolor the indicating kayvor to brown, but with ditferent
sensitiviy el indication,
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o Sa HARDWOOD BLYWOOD & VEREER ASS00 IATION
[‘2 LABORATORY AMD TES TN SEFVICE
N i PG Bom ETH0, Bapicn, Vigioe TR 1S & AR Rchia Firmtin ove, Flawien, Wipins 53080 TR0 B0 PN No-a-TEw

TastMo. __S-121% Date of Test _ 2/16/96

5 Huydrogen Sutlicds 0.5 (H,5)

Lragar Tubs Mo, &7 28041

Eangs 05-15ppm

Bumber of Sirokes ne= 10 0.5 - 15 ppm)

JILY 10 ppro HoS (USA 1590)

Beaction: Inthe prasance of hydrogen sulfide, the white fdicting
layer changes color to- pale brown. The meagent is 8 mercury cormplec.

Crass-Sonsilivity: Mo inlerlarance by ¢thor gasss and vapors has boen cbssned,
but invastigations are continuing.

Phesgane 00244 (COCL,)

Lregar Tupe Mo, 8101521

Eange 0.02-1ppm

Murnber of Sirgkas n=40 (0.02 to 0.5 pprr)

n = 20{0.02 10 1 ppm)

TLY 0.1 ppm {USA 1987

Baaction: Phosgena iums tha white Indieating layer red. The total length of
discoloration is a measure of the phosgene soncantration.

Spociicity: Tha measurement is basad on the esdor reackion of phosgene with
arematic amines. Within the concantration ranga up 1o 100 ppm, HGL has
no influsnce on reading provided that the humidity Is within cadain limis, 2
ppen chlorine or 1 ppm ecetyl chlorde have no influsncs on the phosgene
reading.
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United States Testing Company, Inc.
Chernical Services Division
1415 PARK AVENUE + HOBOMEN. NEW JEASEY 0703 +  201-732-2400

REPORT OF TEST
Hay 24, 1389

Ho—Fire Engineecing, Inc.
CLIENT: 24 Industrial Avenuws -
Uppar Saddle Biver, HI (7454 orrE-l
Actenclom:= Mr. Otls Hastings

SUBIECT: Sample 9f "¥o Flre" supplied by the eclient,

AUVTHORIZATIO &

Telephone conwersacdon of May 9, 1939.

FPORPOSE i

To determing the wolatiles genecated by the samples as (& dries.

FROCEDUEE ;

The sample was placed on 8 steel panel amd the volatiles dececained
oo the drying by mass spectroscopy.

BCSJLIS:
Volaciles 2 bw Heighe Toxic
HByd rogen Cranide =103 s
Anmomia <001 Tax
Ethylamine -00as Tas
lraa =0050 Very slight
Farafinic Hydrozmrbons 022 Ho
{pimeral spirie type substadcs)
Balames af Volatilas was Hatar —_— Yo

LTogments:  No towxise subscanoes wers decectsd afrer che "Moo Flre" doied.

L] L] ¥

SIGMED FOR THE COMPANY

8y A G&i
w3, —
Hilliam S5, Gilman

Laboratories sn: M Work = f:hicaﬁn - 1.1'.‘15..-*.r||1erE5. # Tulsy = MEanhsi - F‘huhde!ph-a # Richland

TRCET Arr FEn TRl ARG wdd OF TEl ki TRE ELET IF
aE EIT Ta K mE
I

Tid FEa¥ind £Emamy. mc. mifas
E TILF e T

=l
B dmadid @TeEwell APEG
EEW O Or APFEECEEAT 13
WG CEEERATE @i LI

aw= T

" o SLELT - Wi R Fafien ar TH i i
PR aBE S STHIES SOETaiBED W ERE BEFEPE DR Bal SFEMES T IMPLT
Imeg cLCeT T wods Fed wl FlEF s mdwres SAEFLEE B6F pEs SENER IE TE

Fogwim Ll
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United States Testing Company, Inc.

1418 PARK AVENUE = HOEQKEN, NEW JERSEY DT030 & 201-T92-2400 » Fax: 201 -856-0638

REPQORT OF TEST
June 22, 1992

CLIENT: Ko Fire Engineering Inc. JOB NO: 0534588-2
21 Imndustrial Avenue
fpper Saddle River, WJ 07458

Attention: Mr. Otis Hastings

STUBJECT: One sample recedved om Jume 17, 1992 and tdentified by ehe
client as:

JPS-No Fire 16781/112/1174

AUTHORLIZATION: Client's purchase order FNFOOD343.

TEST DATES: June 17, 1992,

PURPOSE : The genmaral purpese of the test ia to develop data to
evaluate synthetic materialas when they are subjected to high
temperature heating. The test results are to evaluate the
petentlial hazard from teoxic gases produced should the
material be burned or thermally decomposed {n an enclosed
area., The data developed included the determination of:

Ignition time

Buening tisme

Composition of the atmosphere produced
Welght loss of materials

ol b =
et o et

* =4 4

SIGHNED FOR THE ﬂﬁHFlHT BY

Thdantos ﬂm Af; hebn %“L—

Page 1 of 3 Betnadita Santos Jﬂsﬂph Ewiatkowski
mo Assistant Lab Supervisor Lpgistant Vice President

@EE Mgy e S0E QarapSarsth [ =peais e Sl
- Faeilitses im FrEncipal Chtles -

. Riolegy » Chemistry *  Enviroprestal »  Maerial

UATED STATER TE Th0 COURMLI. I, RERATS A0 LETIERS ARG FI0A THE EXCLLSAE L OF T CLEWT T WHOK THEY AR ADORLEET MM THEY 450 THE HAAE O THE UMFLD STATES TETIa
MSLALS DA KSIGN A KL HIT TO0E USRS A1 BICUNSTAUELS  AIVEMTEns 11 fHE FUBLE AHE THER S LtIRACATION Ty ITHERE GA T LB OF THE A

CMEAT H AP G AR EFGATS APPLT ORLY T THE S TARLARDES Ol FRCCIDURTS DENTFISD T0 TeiE TEST S COMDUCTOCUAKD
T AL TEL T A T BOAPIET IR TARILE 18 EAck FTHES ML SELLIFICE THE FEET A ool HESE LTI ERLILTS ATE \a0T IICAT+E L1 MEPTISSEHT ATRAE 5 THE GUALT B4 18 T LOT P
e THE BAUPLE W TAKEN D107 A9 PARCHTLY DO ICAL 0f SV PRCHOUCTE AR G THIN S0 TAUNE D 5 GRS SEROA TR SHALL, B DR VRS T MFLY (1R VEAM THAT LTEG STATES TESTING
SAITAGL SR B8 THE (UEHT T Wi The FISETAT 5 550G SA R L5 WOT DOSTEONED 1T EETING ASE ALTASED A RNV OF THETTY DAXE AT WH

ORI B0 SIS AR GLRLITY G
TRAE THEY Lok Dt EVAPRED FUCE T8 THE CelET

|.".' U"rll'.l!rﬂﬂa FEETRAL
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United States Testing Company, Inc.

CLIENT: No Fire Engineering Inc. JOB NO: O053488-2

PROCEDURE :

The sample was cut into strips and baled to meet the gample ailze
requirement.

The equipment used ro burm or thermally decompose the sample material is
similar to the equipment formerly employed at the Materials Laboratory of
the New York NWaval Shipyard and the Bureau of Mines Central Experiment
Statlfon at Pittsburgh for determining the flame resistance of thermosetting
plastics. Alao &s reported in the United States Testing Company Report
#83413 for the Bureau of Ships, United States Havy and referenced in
Military Bpecification MIL M-14H, MIL M-24519C (Havwy).

The equipment consists of a specimen support, hesting coil and spark
generators mounted in an essentially gss tight chamber, equipped with
facilities for sampling the test atmospheres produced. Im brief, the tests
are conducted by placing & stick or sticks of the materials to be tested
{sample size: 5" x I/2" x 1/2") fn the center of a heating ¢oll which is
situated in the air tight chamber.

The heating coil fs sctivated and the number of seconds it takes, from the
time the coil is activated until the sample begins to burn s recorded as
the ignicion time. After the stick has burned for 30 secands, the heating
coil is deactivated, the number of seconds it takes for the sample to stop
burning (from the time of deactivation) is recorded as the burn cime. When
the sample has stopped burning, the atmosphere produced is mixed by anm
internal circulating fan. 4 manifold circulating pump is then activatad
and the atmosphere within the chamber is withdrewn inte gas analyzing
apparatus.

F ik kb
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United States Testing Company, Inc.

CLIENT: No Fire Engineering Inc. JOB NO: O053488-2

PROCEDURE :

The sample was cut into strips and baled to meet the gample ailze
requirement.

The equipment used ro burm or thermally decompose the sample material is
similar to the equipment formerly employed at the Materials Laboratory of
the New York NWaval Shipyard and the Bureau of Mines Central Experiment
Statlfon at Pittsburgh for determining the flame resistance of thermosetting
plastics. Alao &s reported in the United States Testing Company Report
#83413 for the Bureau of Ships, United States Havy and referenced in
Military Bpecification MIL M-14H, MIL M-24519C (Havwy).

The equipment consists of a specimen support, hesting coil and spark
generators mounted in an essentially gss tight chamber, equipped with
facilities for sampling the test atmospheres produced. Im brief, the tests
are conducted by placing & stick or sticks of the materials to be tested
{sample size: 5" x I/2" x 1/2") fn the center of a heating ¢oll which is
situated in the air tight chamber.

The heating coil fs sctivated and the number of seconds it takes, from the
time the coil is activated until the sample begins to burn s recorded as
the ignicion time. After the stick has burned for 30 secands, the heating
coil is deactivated, the number of seconds it takes for the sample to stop
burning (from the time of deactivation) is recorded as the burn cime. When
the sample has stopped burning, the atmosphere produced is mixed by anm
internal circulating fan. 4 manifold circulating pump is then activatad
and the atmosphere within the chamber is withdrewn inte gas analyzing
apparatus.

F ik kb
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United States Testing Company, Inc.

CLIENT: Ho Fire Engineering Ine.
RESULTS:

Original weight, g 260.18
Residual weight, g 24,56
Loss Iin welght, g 1.62
Igonition time, seconds 184,64
Burning time, seconds 6.0
Temperature af chamber, °C 29
Temperature of coil fa)
Beilatein (b)
Smoke ()
Flame [d)
dsh (e}
(s) Equilibrium temperature 64590

fb} Hegn[{ve

{2} Light amount of light grey sooxe

{d) Approximately 0 — 20

{e) Light deposite of black soot

Compesition of Atmesphere {ppm)

derylonitrile &
Hydrogen chlortide v]
Aldehydes as HCHO 2
Armonia o
Carbon monoxide a0
Carbon dioxide 700
Oxides of nitrogen as NO, 30
GCyanides as HCN Lo
F4 T

2]
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Fe2 BesLT 1@:=22% peTe End FATRFLD

Poat: b * brang fax Lansmilal mema 7471 I'#‘PHH L E

e

Ars
‘Iﬁnmr;/i . ?5{*&'3?

""-‘?‘_3_'2: 2./ E

3.1.6,17 . Smoke and Toxisity
3.1.6.17.1 Horleontl Corrent Heating Test

Tart the firlshed wire in accordancs with Horizoned Curraht Hearing Test Procedare of
Bis A, ﬂmhm;ﬂﬂluﬂ:m;ﬁhmﬂﬂﬂfm that the eanductor
BEpETARTS a 2008 £ 5%C. Malonin the gumes fora of 151
minytes. mmmmmmmmirmmmﬂ-ﬁu terrﬁ&hhmﬂ:.
olttge Teat and

3.1.6.17.2 NBS Chambér Tent

Tﬂm finlabad wirs in uwm with NBS mwﬁtg}: W&nﬁﬁﬁ T3,
fuaterialy are poeeptable, maximum specifit densi LE ]
oxceed 50 aber faur minutes. * g

3.1.6.173 Toxic Ou Emisrion

Test the Kridhed wire in mﬂm with Tnﬁguﬁm uf!fS!:;!M. The
omrlale gre sooeptahils, averngs valus of the emission
n.irummmwmudnummmwwmﬁutﬁm. PP

TAELE 4
Toxiz Ons Embaxion
s 1 e
™ 3 '
HCN 150
Ll %0
HO T
30 100
NOx 100
i 2+
SoenNe| B | v S280W8653
CORPORATE OFFICES ]
SEATTLE WA S0124 #1208 | SHEET 1 PAGE 18 | REV

SEE PAGE 1 FOR DETAILS
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‘82 Elnlfl? 18z26 & Al 37I BT USTC EME FAIRFLD

e 5 g
e

'-’m Bombardier Inc. i MATESHPT&F‘?-:THEHE“

Maxs Transit Divislan

R { SMP 801

TOXICITY f

Page 2 of 4

3.0 EACILITIES {sangt)

3.3 The callbration and gas analysls mathod and procedure
will be the responsibilty of the Indepandent testing labera.
tary and subject 1o repart, |

4.0 BEQUIBEMENTS |

4.1 ToxigGas Level !

To be submitied for Bombardier Approvel and will ba limited |
"o a maximum econcenirgtion as spawn ibelow during the i
i

test,
gag o
5 4 i
NO + NO? 100 ,

80z 100 '

HEI 500 |

HF 160

HCN 100

NHz 1000

4.2 Epecimen Contral

As specified In refarence 2 a} ,
One specimen shall be tested to measurs the avelution ol
any specilic toxie prodisct,

4,3 Bampling lime

e TR | I P R T R F R P Y

45



0 /4998 16:52 TIoL TAL 1201 CHEKICAL SYCS

United States Testing Company, Inc.

1415 Prigri Avecuss = Haoboman, M Jesasy 07000 » 3017922800 + Fax: 201-888-0530

REPORT OF TEST

January 1%, 1995
CLIENT: HeFire Technologies, Inc. PROJECT HO: 407208-1
21 Industrial Avenus
Upper Saddle Riwver, HJ 07458

Attention: Mr. 5. Golie

SUBJECT: Three (3) samples received on January 16, 1996 and identified
by the client as:

1. 3 =teel plates coated with RoFire Formula A

. 3 eteal plates coated with primar, oil base paint plus
Formula KoFire

3. 3 steel plates, coated with oil base paint and NoFire
Formaila

AUTHORTIZATION: Client’'s Purchase Order #96-NFe6l and Check #227%F.

PURPDEE:r To perform testing on the submitted samples.

TEET DATES: January 16, 1996 to January 18, 1396

FROCEDTRE: ASTM D-3359 Rdhesion Teets.

Laboratory Supervisor
E EE Ikt ol e 555 AR
- Dlolag: - Chammisiry . 1 - juls - Facliliics in Prino|pel Citles "

iiﬁ‘hja
Page 1 of 2 Bernfardita Santos %
db [

] ey

RS COHTUCTED, 1 THZFEE H

:ﬂiuu\ﬁ T THEE (ks T D T L PPV W THE LRIAFL I RS T O G S FARTNELY ﬂmumm-rmmmwmﬂmwm;
L WED T MPLY DN MEAN THET [T T ATES TEETiMG COMPAR Y. ING | COMOGL 1 SHT DLalr ¥ GEPTHGE, PSRl PO THE DL ERT PO W08 Tel Sl.lﬂ' S D THITY
B PR AT TSR T I FLA L, WIERT TI Py TS0 A ALCECH OF THE LPaTL0 STATES THETRD COMPARY, IHC mErLp T CESTRRIFE OH TER T R RE TR

LR 5 WHrEH TIME T ke BT BPPRRMARA T T-B SLms.
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IR ERT

153: 53 20l Te2 1z20)

United States Testing Company, Inc.

CLIENT:

RESULTRS

NaFire Technologies

Adheaicn Tests:

1 steel plates coated
MoFire Formula A

3 steal plates coated
with primer, oil hase
paint and NoFire
Formula

2 gteel plates coated
with o1l base paint and
HoFire Formula

THEMITAL SYCS

FROJECT HO:
DATE :

GO7308-1
01/189/98

Al]l the plates are rated 5B.
The edges of the cute are
completely smooth. HMome of tha
gauares of the lattice ias
detached.

A11 of tha plates are rated SB.
The edges of the cuts are
completely smocoth, HNone of the
aguares of the lattice is
detached

All of the plates are rated SB.
The edges of the cuts are
completaly smooth. Mone of the
squares of the lattice is
detached.
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