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1 scovs
This standard covers the test methods for detersining the toxic gas generating
charactecristics of sircraft materials, using the National Burean of Standards (NBS)
Swoke Density Chamber for sample combustion. Gases specifically covered sce cardon
monoxide {CO}, hydrogen cysnide (NCH), nitrogen oxides {NOy = WO « ¥O2). and sulfur
dioxide (503). These procedures aay be used for other toxic gases if so specifled.
This test may be conductted simultanecusly with the HBS swmoke generztion test
described in Smoke Generation by Materials on Combustion (BSS 7238).
1.1 PORFOSE
The purpose of this specification is to deteraine the levals of several toxic gases
{in ppm) relensed by a sample duzing combustion under spacified thermal exposure
conditions.
1.2 CLASSIFICATION
¥or applicable to this specification.
2 APPLICABLE DOCTIKEWYS
The cugrent issue of the following references shall be & port of this standard
to the extent hersin indicated:
AMINCO-NBS Smoke Density Chsnmber, Cat. $-58003, Instricrion Wanual 941-B
¥8§ Technical Note 708, “Interlaboratory Evaluation of Smoke pensity Chamber”
Deigerwerk Ag Libeck, "Detector Tube Fandbook,® Second Edition, Available trom
Suppliers of Driger Eguipment .
BSS 7238 Test Method for Smoke Generstioa by Materials on Combustion
PSS 7242 Detersination of the Uoncentration of Cyanide, Chloride, and Fluoride lons
in Solurions from Conbustion
3 COWTERTS
) Not applicsble to this specificstion.
4 DETIRITIONS
Nor applicable to this specification.
H YEST SPRCINEN RBUCIRENENTS
5.3 Specimen control shall be is specified in BSS 7238 Ssoke Generation by mtcriglx on
Combustion. A sininus of two specimens shall be tasted to measure the evolution of
any specific tomjicant. If the observed concentration of the toxicant exceeds
$0 percent of the waximum permitted value, for either specimen, a third specimen
shall be tested,
] BOU T PRANT/AFPARRTOS
6.1 COMBUSTION CRAMBER
The NES Smoke Chamber shall be used for sasple coasbustion.
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Hater

GAS_ANALYSIS EQUIPHENT

cecrtain of the following ltews wvill be required, depending upon the specific gases
vo be measured.

Cylinder,
1 x 10°3x3 (2 Liter)
Mt ]

a. Driger Multigas Detector, Nodel 21732 {Wendpump). Avsiladble fros Safety and
Supply Co., 551¢ E. Marginal Way South, Sesttis, WA 98168,

b. Colorimetrric Gas Detector Tubes, as sppropriste for the toxicant to be .
determined. Avsilable from Wational Driger Co., P.O. Boz 120,

Pizesburgh, PR 15230. .

. REA ¥asd Puwp. Available fros Mine Safety Applisnces [MSA) Co., P.0. Bex 428,
pittsharygh, 24 15208,

da. sydrogen Chlorids Detsctor Tube, Part No. 31636, Available from Mine Safecy
Appliances Co.

.. pigital Timer, A digital timer is reconpended for detersining the times to
{ritiate and terminate sampling unless sutomatic timers arw uveed.

g, Sumpling Systes. A pusping :ystvt‘plpable of providing sample flow caces
equivalent to thoze produced by Draget and MSA hand pumps ls reccanended in
place of nand held pusps when large nusbers of tests sre to de done. A systen
producing a flov zate of 6.7 » 10-%x3/s (400 mismin.) is required when
scrubber saapling iz used, Autematic timing controls to begin and end sanpling
are desirable, Two suitable systesms are shown in Pigure 1.

-3 3
Separatory Funnel, 2 x 107307 (2 liter) Solenoid

shur-off
Valve

; Rlectric Timer
/////‘- Vacuum Pump
e AAN

PG T Hood

N8BS SMOKE CHAMBER

Needle Valve

Vazuoe Gauge

Flow Meter
Glass Gradusted

GAS SAMPLING STYSTEMS

?igure 1 BSS
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6.2 GAS ANALYS1S EQUIPMENT (Continved)

g-

Gas Scrubbers. Impinger type scrubbers (bubblecrs) shown in Figure 2 are
suitable [cof absorbing toxic gases invo 1.00 x 10-5m) {10.0 »1) of absorbiag
solutions at flow rates of uvp to €.7 x 10-6x3/3 (400 ml/min). They smay be
tabricated by any custom 3lass blover. Other scrubbexr designs can be used with
the approval of The Boeing Cowpany Qualicy Control, provided data is furnished
demonsteating that a scrubbing efficiency of greater then 95 percent is
obtainable at the [low rates esployed in this test with the toxicant
concentrations expected.

Bigh Precision pH~metsr. The Orion Model 801 or equivalent is recommended, to
provide the accuracy and precision needed vhen using specific ion electrodes.

Zlectzodes.

{1} riuoride Specific Ion electrode, Orion Model $4-0%A or equivelent.
Required for determination of ¥F.

{23 Chloride Specific lon Zlectrode, Orion Model 94-17A or sguivalent.
Requized for determination of BCI at concentrations above S40 ppm.

{3) Ccvanide Specific lon Elsctiode, agion nodel 94-08 or equivalent.
Recommended sx sn alternate Lo Dragsr tubes for determination of BCN.

{4} Double Junction Reference Electrode, Orion Xodel 94-02 ox wquivalent.
Required for use with above gpecific ion electrodes.

Continsous Toxic Gas Honitors. Continsous menitoring equipment for any of the
gases coversd in this specification may be substituted for these snalytical
methods with the approval of Boeing, provided that information is presented to
demonstrate thats

{31) The equipment is able o measure the toXic gas concentration in the smoke
chamber withina & 20 percent,

{2) The total guantity of smoke chamber contents withdrawa by all sampling
devices during the total doration of the kest does not exceed 10 percent
of the totsl volume of the swoke chawbesr.

BSS
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GAS ANALYSIS EQUIPMENT {(Continued)

- ‘-—9- 1378 inch)

N0 <
Ema (174 inch)
Juss ——
(178 aneh)
| 70mzm [2-7/8 inch)
172 & 6=
$-3/4 = 174 inehl
(15716 . ‘ / L B
24w Luch) 1 .
\ F0mm (2-374 inch)
|
— ’
—_— b= l1lmms (7716 isen}

oritice 0.75 * 0.20 mem .

WOTE: All gimensions mominal unless otherwise specifioad.

IMPINGER TYPE SCRUBBLFR [ BUSBLER)

Figuse 2

BSS
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7 PROCEOTRE
7.1 CALIBRATION
.. Prior to each day's work the Driger pump model 21/31 shall be tested as
specified in the Driger Detector Tube Aandbook.
b. Calibration of the colorimetric gas detection tubes i3 not required, The tubes
shall be stored as described in the mapufacturer's literature and umed before
the sxpiration date printed on the package. e
<. Calidration of any gas sampling systes shall be accomplished monthly, and moce
frequently if any varzistion in operation is suspected. The calibration
procedure shall demonstrate that the system vill aspizate the proper volume of
gas within + § percent through the detection devices (colorimetric Subes Or
scrubbers) when operated for the time period and at the flow settings used
dvzing test. This may be sccoszplished sither using a soxp bubble [lowmeter
tavallable from Kin-Tech Laborstories, Inc., Texas City, Texss) or by draving
water into a gas burette attached to the sampling port. A record shall be
maintained of these sertings, and the causes of any major cthanges in these
values shall be ascertained and corrected.
7.2 TeST PROCEDURES
Approved gas analysis methods for this specification are 1{sted in Table I.
Specific gas detection tubes are suitable for the determinstion of O, HCN, 502, #nd
B0y (KO ¢ N0} in the concentration ranges noraslly produced in the HBS swoke
chamber. A convenient alternative aethod for CO uses the costinuous RDIR monitor
listed. Gas Getection tubes can he used for lov concentrations of BY and RCL:
however, the higher concentrations of these gases produced by burning some materials
will require gas scrubbisg followed by specific ion slectrode apalysis, as described
in BS3 7241, Devermination of the Concentration of Cysaide, Chloride, and Fluoride
Ions in Solutions from Combustion. Substitution of other soalytical techniques is
permissible subject to the approval of Boeing Quality Control vhen data 15 provided
demonsirating that such technigues will produce sguivalent resulis. These tests can
be done simsltanecusly with the smoke generation tests (BSS 7238} without sffecting
the saoke weasuresents.
7239
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7.2 TEST PROCEDURES (Continved)

TASLE I

APPROVED GAS ANALYSIS METICDS

BAXINGM
HEASTRABLY -
TOXIC | CONUENTRATION ABALYTICAL ZOOLIPMENRY COMMENTS
GAS mn NETBOD REQUIRED
oo 13,000 Colorisetric pomp, Tubes Righer ranges
Tabes svailadle
5,000 Instruvental, Seckuan Model 3564 rurnishes continucus
Nondispersive or equivelent record
Infrared
k‘“~_ .44 15 Colorimetric rump, Tudes Cannot increase range
Tubes by decreasing number
) of pusp strokes
2,500 Serubbing, Pracision pR Meter, | See 855 7242
Specitic Ion Fluoride Electyode
.~\\\\‘ Zlecrrode
BCL 1e0 Colorimerric Puap, Tubes
Tubes
500 HEX Tube MsaA pusp, Tubes
18,000 Scrubbing, Precision pi-Meter, | See BSS 7242
Specitic Ion Chioride Electrode
Zlectrode
HOy 500 Colorimerric Pump, Tubes Ose Nitrous Fumes
Tubes tubes only
503 2,000 Colorinetric Punps. Tubes
/é ; Tubes
"’::::>.BCH-, 150 Colorimerric Pump, TUubES
Tubes
P‘J”’;PA ’ 2,500 Scrubbing, Precision pH~Heter, | See BSS 7242
3 /‘/#g sSpecific lon Cyanide Llectrode
Liectrode
(O
7.2.1 SMPLING TINE
Onless othervise specified, initiate sanpling 240 seconds {4 »in.} after beginning
the swoke test.
7.3.2 TEST SEQUENCE

c

{a} Chaader Conditioning

the chamber 3nall be preconditioned by burning at least tour specimens evolving
BFf issadistely before measuring AY evolution froa a test saterial. Either
specisens of the test paterisl itself or conditioning specimens wvith » 3 nil
sedlar cozting may be employed. This treatment decreasss the rate at which BF
is sdsorbed by the chasber walls from the chamber st3Osphert. Measutesent of
BY evolution shall {mnediately follow this conditioning, and reconditioning is
necexsary vhenever an interguption in testing occurs (test of a non-AF evolving
syterial, lunch of overnight break, equipeent salfunction, eve.)

BSS
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7.2.2 TEST SEQUENCY (Continued)
{b} Colorizervic Gas Detection Tubes

A list of avallable colotiserric gas detection tubes and of theit measuring
ranges is given in Tabdle II. Select a tube and number of strokes (or sasple
volwee}, s¢ that an on—scale stain vill be produced Dy the toxic gas
soncentration expetted.

TABLE 13 "~
AVAILABLE GAS ODETECTOR TUBES YOR VARICUS TOXICANTS
NO. OF MEASURING
roxIC COLORIMETRIC GAS OETECTCR TUBE STROKES BANCE COMMERTS
GAS TURE RO, ] PN
co 10/ pi-] 10 to 300

5 20 to 600

2 50 o 1502

1 100 tvo 2000

0.1 percent 1 1008 to 3000
B¥ 1.5/b 0 1.5 to 1% Cannot extend vange
by decreasing number
of sctrokes.
1428 1/a 10 1 o 10

3 2 xo 20

2 5 to 5

2 10 to 100

5 - 0.100 gequires (0 sec for

1 0 to 500 1 stroke

8O, 8.5/a 5 6.5 o 10 Tubes specific for
®O; alone are also
) available.
2/a 10 1 ro 50
S § to 100
20/a 2 20 o 500
poz 1/a 19 1 to 20 ROz produces
5 2 o 40 negative
2 S to 100 interference.
20/8 10 20 to 200 KO3 produces

5 40 o 400 negative

2 100 ro 1800 inverference.

1 200 o 2000 B8 produces
positive
inzerference.

BCN /s 5 2 to 30

2 S to 75

i 10 to 150

(1) Break off the ends of the detector tube. Artsch it as shown in Figure 3 to 3
gas sampling port of the KBS chamber. A toral of four detector tubes and/or
bubblers may be installed for a single smcke rua.

{3} Attsch & handpump (Dr¥ger or MSA)} or the gas sampling systesm to the external
opening of the X35 chasmber gas sampling port.

N {3) At zhe designated tise duzing the snoke test, open the valve in the chamber

s sampling port and sither activate the hand pusp for the proper number
of strokes of draw the proper volime of gas through the tube using Bss
the gas saspling system, at the proper IZiow fate for the specific

tube.
7239
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7.2.2 TEST SEQUENCE (Continued)

{41 After completing the smoke tes: and purging the chamber, note the stsin (color
:y;:ngéux:!‘?cid. Discard any result if flow blockage dve to soot deposition
{5} Record the following:
- Sample ldentificaction ~
~ Stoke Test Run Nunber
- vest Conditions (flux, flaming or smoldering, [17-29
- sime of Initizting Sample
- Durarion of Sampling
- Tube Used (Toxicant, Pert No.}
- LX (ppm} - length of sbserved stain vhere x is specific toxicaat
- ng = standard nusber of strokes Zor tube
- a = actual nusber of strokes used
or
- vo * standard value for tube used
. ng v 1.00 3 10-% 83 (100 wl)
- v = veluse aspirated « n » 1.00 x 10~4n3 .

- ¢t « filowmeter teading during sampling, if flow systes used

- cX {ppm] » pessured concentrstion of woxicent x In smoke Thasmber

b 3 . B x - Yo
T RO Lpn T ¥

BSS

7239
Page 8
ORIGINAL (SSUE: o 1B-L3278 REVISED: A 118288 .

N IO NEV . OB



7.2.2 TEST SEQUINCL (Continued)

o GAs Saspling System

NBS Smoke Chambexr
{ROT TC SCALE)

} A o ' Bubbl
(e, * 4 ; 3 ,~— Bubbler
To Drager b > ‘
Fump 7
Colorimmiric
Tube i
‘ 7 i
Plastic Zlbow, ' ; .
PvC $Sprinkler 1 74 i
Type ! 7
. ] 74 '
¢ 14 t
- L )
—
' t
§,25 & 1.28 e=
(2.5 ¥ 0.5 in.)
INSTALLATION OF SAMPLING DEVICES IN SHOKE CTHAMBER
Pi{gure 3
7139 ;
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3.2.3

GAS SCRUSBERS

2. Place 1.00 x 10-5 3 {10.0 al) of 0.1 X sodius hydroxide solution in s clean,
dry bubbler. Avold wetting the gas inlet tube above the liquid level.

u. Prior o the test, sttach the bubbler to a gss sampling port of the WBS chamber
a8 sbown in Figure 3.

€. At the designated time during the test, open che valve is the ssapling line.
Adicat the flow rate to 6.7 x 10-6w3/3 {400 al/ain) and continue ontil 10-3 ad
{1 liter), unless osthervise spacified, bas bean aspirated.

4. Afrer completing the smoke test and purging the chaaber, rinse the gas inlet
tube by uaing & rubber bulb to dcaw sbsorbing solution up into the tube several
cimes being cautlous not %o let the solutios resch tha bulb. Transfer the
pybbler cuntents to & sCrev capped plastic bottle for subgeguent anslysis.

¢, Record the following:

Sawple JYdentification

rest Condttions (fluz, flaming or swoldecing)
Run Runder

Sampling Port Location

rvine of Initiating Ssmpling

puration of Sampling

Plownester Setting During sawpling

f. As soon as possible, preferably oo the 3ay of testing, and in no case later
than 72 hovrs Iollowing completion of a test series, snalyre the solutions
using the analytical methods described in BSS 7242. Record the following datas

C; « Mmeasured solar concentration of snalyte in the bubbler solution.

c* (ppm) = CF - ¥ = Concentration of cozicant in parts pet
ajillion in WBS chamber atmogpherse,

whete -
r » Specific voxicvant nessured

r o Anzlytfcsl Fector v 2.3 % 105 for a
16-3pd (1 liter} gas sample at
30 degrees C ond 105 Pa {1 atm] pressuze,
scrubbed by 1.00 z 10-5ed {10.0 =l)
of absorbing solution

BSS
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CALCULATIONS

for each toxicant measured, calculate the average value of C {ppm) and the standard
deviation as follows:

: 3 3
CFPN - Average value of cppa

S:C;p‘ » Sum of measured C;w valves

X - x
E(Cppa)z Sum of squaced Cpp- valves

n = Nunber of individual values of C%
{¥ote this is not equivalent to Te use ot gsysbol n in Section 7.2.2b.(S})

S% « Measurewent standard deviation for toxicants

REPORYTIRG

The test teport for this specification may be combined with the smoke density test
report of BSS 7238, The following data on each specimen shall be reported unless
otherwise specified,

&, Complete specisen identification, i.e. material composition and construction,
alpha~numeric identifier, thickness, and veight.

b. Test conditions, e.g. vadiant flux, flaming or smoldering, etc.
@.  The analytical methoed used in meagurlng C;P,

d. The values of C* {ppm) at 240 seconds (4 min], unless otherwise specified, for
edch toxicant tested.

e. The values of C* (ppw) and of S* for each toxicant measured.

f. Conparison of the C; w values with the requirenents as called out in the
applicable specification.

BSS
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