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a9 4. ASTM E218771% Evl3tAItA A5H714A 9

2z AAA o] ALLEHA B AAHMA(Burn additives)= @l Aol €& (Ash

appearance), 7}94 (Combustibility), $17] Z2(Smoke Delivery) &3] A3 BFd 5

HHlAdE, BH(Taste)e 7AAdst7] 93] Ab&ste] Stoh 53] @uie] 7HdAds) d-dste] o
7HA Zles ALsta et Fdelet AF 5 AP A Ae A dasEE T
ZEINE oy I T TP Bol Abgste W gEiEold TE e dadkro o
Fe F 7le B ¥l ¥ 8ol ARgste WHoln. &, HulFolY e de = A
a0 #d =0 FFE F WG FHlFoldd A& VHEAE Hbske wRle VM B
o] A-&-3tal Atk

FH i E e BRES A & FobFH, H¥lEC] AL B S0Vt Fol
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AR A AAZ -yl S s de F 13 F 20 44 Yol
2006 g+ 8l &< F31,778319] pAj7} WA St 2,180 ] 1B It 1,507 A A4t
a7t A 446782 AAAE HdEE EAEY =9 W3H31.2%), 171(9.6%), &

W(3.8%)4 0.2 AL Bol BT FMEAE Adnch ZaFA AW o 2
W3k 4670 AT BAEE 2o U

® 1. A= A d8(2005~2006)

== i 3] ™ ] =

TR w2 L)) ) k=) 5

A= 7l AL e (<)
2006 31,778 2,180 446 1,734 150,792
20054 32,340 2,342 505 1,837 171,374
- = -562 -162 -59 -103 -20,582
% -1.7 -6.9 -11.7 -5.6 -12.0
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T 7 wal | A7 | s | =l | 2 | okl | & % | 7] B
06U = 446 139 43 7 17 9 6 ) 220

. (%) (31.2) | (9.6) (1.6) (3.8) (2.0) (1.3) (1.1) | (49.3)
054 % 505 134 44 12 29 7 7 9 263

(%) (26.5) | (8.7) (2.4) (5.7 (1.4) (1.4) | (1.8) | (52.1)

ol -59 5 -1 -5 -12 -2 -1 -4 -43
(% (-11.7) | (4.5) (-4.5) | (-41.7) | (-41.4) | (-28.6) | (-14.3) |(-44.4)| (-17.9)
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1-2. 979 Ha4

UM ™ 1, 2014 = F AARel, wid FuisiAie] Yoz Q1A A A EHo] &
1S & F ATk ol EHiSAE TAaAT7] S o E SAfo] B} bk @,
e 5 s By AT A= Frle ko] ek HUTH

= B 4 WHol AQME I lom, o]F AFaiTt W
F o G E sHA| kGl (Fire Safety Cigarette) v A4 A &4 @9 (Reduced Ignition
Propensity Cigarette)2} ®WH 31l Jt}.

AL A AT Sl AR A Nt erE Gl FAA SN FAHA
o] 9= Ao 7 w9 TSG(Technical Study Group) B AolA AFstar Ao}, =3 3}
AEH(FSC or RIP) #d AEWHEE AdEo] A ASTM E2187F4 2 34?13}
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FSCRIP)#H =U 537 HFo ddsty, SAbdE 2 sl 538K A x|
2(KIPRIS) A4 Aol A 31579 mUEs ot A8AIke] =AME I ATk 18y o5 W
&< 71e3 YA HESI BH, T8 394 B F Ae Ake} o] drkgEnjo] 4F
mE A 2HHA] e FAMEE FASAY, gl W dA 4E A 5 Al F
o Fa ot EZF Il =A| o] FHHAIEAR] KT&GAA =43
WA Hl E (ignition stopper)7} B2d AZZ A 3A) <k
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uebA gHlE A% A b Aedde Hste At EM (A= ) dE =
Wriee] Aol Alge Adelzt & ¢ Anh ol st @ FAA RS 24
w49 DBt} A4 Al IAlFslAd B AEIIAISE AR AsH PR 7IEe] AATE
ntEE oo & Ao ALY £ T olF fste I Eujdde] FF
I yolrbA s g@eie] s dse] ddE FSCRIP)EHM S 71e/idS 913 shAtdw
AF71Ee AF AANZE 2o =AY o2 Hujdd e M3, dHz gHel 2EXA
of el W =W E™A & Fre FSCRIP) 7149 Eiv fEvet Slitd 3
ddE At g A sEoket @ AFEok IWrleREsy = B = %
W =4 Brh7le SEe de H7bE AATE Zhsste sk ARt

2. HAIJAE =Y A =3
2-1. A A Gl &2
What is a fire—-safe cigarette?

A fire—safe cigarette has a reduced propensity to burn when left unattended. The most
common fire-safe technology used by cigarette manufacturers is to wrap cigarettes with
two or three thin bands of less—porous paper that act as “speed bumps” to slow down
a burning cigarette. If a fire—safe cigarette is left unattended, the burning tobacco will

reach one of these speed bumps and self-extinguish.

http://firesafecigarettes.org/itemDetail.asp?categorylD=48&itemID=1190&URL=Ab
out%20fire-safe%20cigarettes/What%20is%20a%20fire-safe%20cigarette?
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www.firesafecigarettes.org COAI.ITIOH for FIRE-SAFE (IGARETTESw The time is now.

Legislation for
Fire-Safe
Cigarettes around

the U.S.

Click on any state to learn more.
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2 Ak o] AAAA R EASA HAT. ol & A EN HeB I ES ASTM
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(Fire Standard Compliant Cigarettes in Texas)
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of less-porous
material are inserted
inside the cigarette and
should extinguish the fire if the
cigarette Is not being smoked.
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AN HAE WE AL HERTh AZPAE NS F250% ARE DASE
AZW) AW g AWshelok Bk,

S, shol= gl Ex AME WY O34 @Y, g SulE e ok Be
3 FABAe] PP W Bl A4S Qo 5 Ak WF B EF 24
AT FA B A%

- =
HHi7E A E SN AFe Y F USAE ETE,
ofF 3o} 7+ F = 13

o
Adol= Ay getefof sk, HolE 2 3o HsiHr] 3
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4,
g Agels Ak ox, A flol A= oM ¢ Avh FulExe A Gl
Wl ol HAoF Ak he Tl S PAAE Ao FASe o < An

AE A FA A StAM = A @l E YA QF "o AR o] Aadadel F
AQti stegs A AAEZEFY FYdAE GuS 392 Wolof Fh Ala= E
HHek 4= QA T I3 AT shAje] Yole] B 2= 9tk =HIE 117] Y= S
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1. List of Cigarettes Certified by Manufacturers for Sale in Texas in PDF format
. United States Fire Administration Relaunches Smoking and Home Fires Campaign

. NIST Relative Ignition Propensity of Test Market Cigarettes study

2

3

4. Fire Standard Compliant Cigarettes: Consumer Information

5. Fire Standard Compliant Cigarettes: Retailer Information

6. Coalition for Fire-Safe Cigarettes

7. Fire-Safer Cigarettes Study: The Effect Of The New York State Cigarette Fire Safety
Standard On Ignition Propensity, Smoke Toxicity, And The Consumer Market

8. Nova Search for a Safer Cigarette
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(Standard Test Method for Measuring the Ignition Strength of Cigarettes)
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g AWA AR 2719900t ol il Aol ofs) AFAE £AlA AT e
Aa7t AFEel, AnHow BRALR dojhch HNE Aol A Mg Zol: Fa
Aol WEd, 144 AE AEL AHATE el gl tha Aol Aol w
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E 176 3HA] 33 89 (Terminology of Fire Standards)

E 691 A dHe A& AAs7] 3 4dAF AFE Felst= AWA (Practice for
Conducting an Interlaboratory Study to Determine the Precision of a Test Method)

E 1352 29& A A& 77 2 A3t A3 AP W (Test Method for Cigarette
Ignition Resistance of Mock-up Upholstered Furniture Assemblies)

E 1353 A & 7F+F< @l A3t A3 AP WH (Test Method for Cigarette Ignition

Resistance of Components of Upholstered Furniture)

22 71E} #4
A TIE 1632, Z= 169142 wEg e} B Wty B EF (Standard

for the Flammability of Mattresses and Mattress Pads, 16 Code of Federal Regulations,
Part 1632)

3. &9

31 49 - o A% el A8 golo] Aot ME gl E 1768 FE3}e)
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of gttt 3ol Aol xAxE 735, 713 Al@3ste A
= ¢ B 10FAM A fdda7F 10 % vtz ZAHHE, 15404 Al
F3tA eFa 3ol Al Aldsteiof Gt
A1.3.2 3B 22 Azste] SAALTF 10 % ez A, 1083 15704 AL
S o Do 372 Aol dHALT 10 % ooz ZHFEHHA, 10%
oA A3t of g,

—

Al.4 3FFE 713 flollA el BE 28 AES 7153 Al.29F AL30A “Aldo] 2

2 gl g e gAE Age SYsA S
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R&A (@57} ohd A1)
e 43 Ase

X1.1 o] Aol /M ¢, FEFo] 713 A= SAHo| AAZA 16g(1)<>]
SHEJG. F, Dol "ol 28 opriH= Et A A Az
AFAT. HTol FA A E@) ARV FIHE A, & X112 2 7&5}7&
Tt dolAlE AR YdHo] Atk
HE|Folo B 3] w2 vEE e dEE FAsCd T8 4 A4
St ¢ W2 rud 2 HleE F9HlEg § REYE JHE oE THs Aol
=t =, 719 ojAl &gl mlusid BEFo] 37 == 108e AHEstH, 1572

=
dAALE AT AT LS ZL 2 o

}:o
o
m[o
b

£ X1.1 Ag 7180 wE 33 ==
[B=9 BAE AT FIEAD)Y AE]

Substrate — 3 Duck 10 Duck 15 Duck
Cigarette ¥ layers #10 layers #6 layers #4
B 100 100 100 92 94 73
503 100 100 100 100 100 53
Conventional (2) 100 100 100 100 100 19
501 100 100 100 100 100 11
D 100 100 94 73 88 46
E 100 100 100 96 94 0
531 99 98 94 95 88 0
A 100 100 94 92 38 4
F 100 100 100 79 19 0
Banded (2) 39 37 8 50 12 3
529 57 30 6 8 2 0
530 6 3 0 0 0

X1.3 50071 9] gt A9k 30079 M= 2% A=, 4, HAPL dF-&e] A= (&
ZF 80 %, 70 %)=, °ol= ZE 9 A A=(6, 7, )} 22 SAZ 474 Al =l

of
2
>
2
3
ol
£
oy
%
inor
rlr
PR
o
fr
i

Btk T Aol AW HE UrA @A
g S WAL RAT,

X14 7}79} 598 ARG wE B A AFE 2L FBBAZ 2AHUT

X156 A% oA ZA S48 4% REde srel #4) 4am ool Aow
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E 176 Terminology of Fire Standards

E 691 Practice for Conducting an Interlaboratory Study to Determine the Precision of a

Test Method

2.2 NFPA 714: 3
NFPA 261 Standard Method of Test for Determining Resistance of Mock-up Upholstered

Furniture Material Assemblies to Ignition by Smoldering Cigarettes

BN

3.1 gol— o] A Wl AHgEE §ole AHolE HHW E 1768 F

3.2 o] 749 523%0101] thk 4o

3.2.1 E2:E(bolster)— Mg 2% 7I7Foll FRAFHAY F2EA &S + JAAT 2
AU EgH s H AW ARE dojxl H AsE
ALgE A

3.2.2 Hld(deck)— FRAIE FxoAA AT ofefo] H& 2% .

323 7t B5Y == oA EE(furniture mock-up or assembly)— 7} A2+ 22 W
o2 WEofAARE, AM 9 FARE . e AW AR} H ARE AR
gk Az 7o HAL

324 Y| E(quilted)— A AW Az 2D sk} = T ol Ho W AR A= gt
A A

325 BlZH S(ufted)y— A AW Aok A Azl dF EE golxrt 2

32.6 S #2 7} (upholstered furniture)— ©] AP WHe E2L 3, (1) o3 %
Aol MA e dFEo] AE T ol¢ #EE H AW ARE HdH9A= (2 A
AeE Zgst= 3) AW Z1Hi7] #7E R A

3.2.7 A AW A S(upholstery cover material)— 7}7Foll A} 8 MYXE Fx &

A5E 2N E Hol AHSEE AE v o8 ddd AR /M g E

i

oo
)
[
Al

= A

iR

3.2.8 Z Al S (upholstery material)— =4 JAY} F2=
Aol Ay Tref EATTH A A A} AZE T
S5 E A, &, B 344 A=

3281 AE— ol WX ol&sE, EYdHE Hn, 2¥9d dAERELA E

fé}%} ARk, oAl =REE A FeT

TFE AL A AH A= =7
Z

Apolel $11% 7H7Fel A

rr

[

= -
e ge Ans
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329 AE(wel)y— S AL FA4, wi7ll, ZHo], Tol watHd Alele] BAZE %
218 ZHog nysty] 93 YEF=S 7u FAEZ AW o Y= o]y
a3

3.2.10 AEF=(welt cord)— S 22 7HolA 4E BAYE vH57] 98 9 &
o=2x HAEgE Ao Azl A&5H 22 AAH dTEY A=

L A B B Y

4 N g g9

4.1 o] RYAIFWHEL He #L AR 32 Eo] & FHlE =EANXCR

A, A& Z2 7hrel Sl s A Y-S Brksked ol 8dH

5. 9w A&

X

5.1 o] A2 A< 2= 7HA2v7E B So7k= "ol =Ed dEelA o H3HA
Bl

Fde SAs7] A Aot} o] W2 JhAdu Al o8 24dd.

5.2 o] A@WHe ¥ Solhk QA Tw, 93| FEAAL W QUAMI e A
o] NAoA 2ol HE #& 7h7o AT AL dA3,
5.3 o] A@WHE ML & 77 e P oE sty HalHe /\}zng =%

5.4 o] A3 e} 2o ANFHE T Al AT
2 O 71eted A7 @ e As oA EY Y des YEHE AL ofyth

6. 717+ € A5

6.1 G (Mock-up) - BAIE A1 FAHLAE SAE 23 o
13 2 2 718 30 Au=Eo] gt}

X
e
i)
il
i
o
=
[
uich

6.2 A ElZ 9= IH "ol gl B Jede do] 3.4 £ 0.1 in (85 £ 2 mm), I
Z Y% 0.156 £ 0.012 oz/in® (0.270 £ 0.020 g/cm?), 3= A 0.039 £+ 0.004 oz (1.1
+ 0.1 @92 3. AR BREH YA TR AAFHAS o, B} E7t= &
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S+ 0.236 + 0.024 in/min (0.10 £ 0.01 mm/s)E FHr}.

Aabst 9o PE 245

6.3 AE H &4 - Ad Sl d= NE H &AE FA 3.7 £ 0.8 oz/yd? (125 +
28 g/m?)9 £ 50 B/EZFN2HE 50 % EE 100 %o & At ANE A 2= 3}
oof gt} AEE ARESH] Ao, o= IHS dAF 7HAE oF Mg el Al
gty Ax7)oA Hxdtedof ok AES s AlE H &A= &F 5 X 51in (12,5

X 12.5 cm) &7Zto 82 Augslo]of o},

1
| .

:.:FE

6.4 AW it AR s B BANE AV)9 FelslaE wWEEs] 9T A
N2Re gFolol BTk AW FEo| Hx %t gaolAq AdHolop Atk A
= 0

ft (15.2 m) /min H|¥ko]ojof o},

6.5 a3hdH]:

6.5.1 A AT F A= 7 =& &3] =e AT 43 Al

6.5.2 Y| H3td FE& &£3A77] A% 2xgo] mEo] FAE &
E} = &Fol

6.5.3 RO ZHEH AAH
6.5.4 H17] o]de] B &
6.5.5 &3¢

6.5.6 TZ&HA

6.6 7IEt4H] — H2EE $3 3t b 83 o2 X et 2o

6.6.1 €=} &,

6.6.2 79 =& Z.

6.6.3 HA 7‘:_101 in. (15 cm)ela, 1/10 =& 1/16-in2 £&%o in®} mm T5°I
MAA A= 2y =AY,

A %e FodE Ados 1YY & Ak ASH Aish B YA
ARE WEA FUHolol BT FA BEOA ¥ Axdolx xFH FES A4
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I EAY daE AR e AAst, ARE & FEoldd HHCk T AdAEE @

71 A oF 2t

7.2 A2ZEE ANFAE ASsAY AdsHA @ F Ao AdAE vhed AE T
AR = dA7|eh Tt22RE kEe ddoRit. A& E] AlAste WHeE,

NG F ALNF 4 Feo| Age HEA T

Material: Nominal lin. Frame Stock

I8 1. 31L& H: 7h 2ANEE A7 E

12 by 20 in. ="
(305 by 508 mm) (a) Seat Support System

13;— by 21 in

< o 134 by 19 in. (33 by 483 mm)

s'ﬂ
L Pong:
\\ 1.
. \\r 23 in. (64 mm)

T 8Ly 225 in. (457 by 572 mm)

2 !2 mn.”
(E4mm)

Materiat Nominal :.-! in - thick Plywood

(b) Panel for Seat Cushion, Side, and Back

O 2. AL A 7 2N E A A
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8.

Smooth Surface

(a) Armrest and Tops of Back and Seat Support System
(b) Seat Cushion, Side, and Back

a9 3. He ¥ 7 2AE

HX2E AR

8.1 Al AYAY- AZE Ad =7, AFAZ A HA 2443 B¢ &% 734 £ 9 °F
(23 £ 5 °0), ANEE 50 £ 5 %ollA et ANE H A8 A =
o] 29 AEE FHAFIA EHHE, AFAAA I AEE AAT F 108 o]y

A APE Agstelok gt

8.2 LMt ARRE— AA7ETrol A AREE A 22 EAUE A 7AW AR H AR )
A 7 BEES AFET 8.2-8.7¢ AHWE A Zo] Bye] 7
o 2E Aol A% o A s wixet FA= BpEA s AT
o] A& AFAEE APt of ot

83 £z AE FA— AartTe} 2 7], B4 4 gL ARE AE F
24 S A 5 in (13 cm)ololof Fht.
8.3.1 cll | —urek AA LM @A o] o] gk I, 22x25 in (55%68cm) L71¢| F
He AHgaT

r
filo
=
i
i)

8.4 tl=— AA| 7h- AFolA AEHe AR 22 FA B 22 ARE AIE ZA Y
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8.5

8.6

8.7

8.8 3

T3 dd(d. 2@l F2E vAe ZhRe R FHE SHldd. dF
e A AWMAR A ARE S, uy @de) dde bskA gz,

Efo]E AJE— WhoF 7 R9 f3o] TA| Elo]E ANER AZETH, RAHEES
A% ANEE BAFH. EJo]JE AJE FHL 18 £2 X 22 £2in(45£5X55+%5
cm)Z 3kl AATFFO A AMEEE 2 FA9 2 FEZ vET dd 2
FAE A AW AZEZ Qe UF de] UHS AMARZ IAHAAA AFHA

=4 9 394 i d— wef BRyow FHs= Jho] FEolHd, ke S 54
= AME FA4° 1in (2.5 cm) o|HE EF3}sto]of rt. LTl A ALREE 2
< A At A 7AW A5z FHo| AP dde FHd de 29 EFE UEY
(29 20b) F=x) A AN A= A ARE QL & ?iﬂ ‘iEOﬂ I’_Xé/\lﬂﬂ}.
Ao BE BEAZE AMAR Dt O TR il

7 @ s zgska A gk
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WS BXA 2 A5, (2) AFe] W FAAF T A A 2o QojA ofEl wko
E OUE A$. ZHole} THto] e 74,

in (30 X 50 cm) I7]& 34, 0.5-in (1.3-cm) FA19 o AL # LA wE

0.1 ZW EE 9 ddo] 22473, de] Aol AE FAL WX (T2 E: g
JE NE FE)AA, 293 Mol e A%t o] By AW AFS 2JB A
JozrE WEHE ALYl tulsy] A8 Wy FE £ 02 AT 9

= FHFE

obefell Al F3te] HlelEoly FHE flol oAEdE AAAH. F
Sk G, FAdoleh o] A MMEA R AYS AAR Ao mEbA, &
o A Al A3 Ao Ae H AR AvlE Brksks Ade 7 A A )
g, 3 RS NE FAF2 £ BelE), st 2 A, sl ®=, shue]
ol g3, shute]
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9.2 7t W A oNA HAa A /e 2HlE Beth(2H. 3@ )FR) o] A= Al
E FAH 32 fdo] ANE FH TR AR FEHL, FHOE B &

23, e AL 2o A, HAS A& Tl FAF H A} v

0.3 B4 91XE, Zbed ul @ B4l F A GRS ANAAA 5 BEe] EH I}
A nR% 2AERE 249 3 in (7.5 cmolA BEo] o BES a. g
#Roz Eth Al A9 BH F F AR ANAA QA Lol7t YEICSH £
2 Aol Aol o BHES @k A WA @S ANAA AA Dot YEE
NE Ao 9w Aol o BES Jh

9.4 7 N Bl o] & 3 EA AF X £4S W 0.16 in(4 mm) | A
sEolof @k WA F, 7 Wl AE A AR 270 gt BA Ade, 5
A @ulo] NEY AR B ASFL(FMAZ o 2 in. G cm), Y BHE @

= 2

A3 97 gaA geiA Aw o RE AFelA, Fue AE A
Aol HES WS 2 Bl FHolo] AH shle] £rletow o LojHof @

=

05 NE FH(22 EE Blo|E)S H2ESS] UslA, 27] A this 59 9Hof
A RAE Ae A A g ee
05.1 o] AP BAe, ANE THANA vlnde EA, DE P3A, DEZ §H5HA
U HE AW REY HIE sjol 22 0 59 X 359 AY s
MANAA FHlo]Be] A EE HEE Bl FelH BEo| o BEF T )
¥ EE £ W T4 vnele BAL APol Besty Y nnde =9
Aol hedolA N8 e dxd

-
Red
flo
o

9.6 Zt7te] 4% =A@ BolA BAF Bo], Suwole] Py el AE A A
A Azde] A Aol AF gulE A0S AY el e @ e Beel
WA B e AR 0D AR ZRE HolE 3 in. (7.5 cm) WolH A

o AE WA gee] 9AE 19, 3()E Fuste
9.7 o= §IXo| A ARL ANSEA Thee] A7} BAsw guw Ao T,

9.7.1 Al /Mg 7} A&EAQ A3 Qo] &3 4" AL
9.7.2 A /M9 Gull7} =Y YRAA 2% Elr] %
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0.9.1 FHl7t Bl2E AN o e, Tule] Aol A she EAEZRE A
H ® dolE 24wt

0.9.2 BHle A&HA Axvt WAste] B3 BA A W EE BA Fe BS
g Assta 7 gule] @ PolE ZAHstel J1S Ak Pule] © Fio T I
3 FEe, HaEe] ARs REolth EE HAEA Hult S dAsd
Zolojok gk

101 248 A & AE A%H o2 Aarl WS A9E Adst Dol 9%
of thgt AF el el A5 b ke A-AA 0.1 in 0.2 em), 2 in (5.1

cm) 2 2= HE APS AXE V=3 9o o] B 3tk > 2.in
11. Y% 9 nlojoj A
11.1 AL =:

1111 4743 B7hs 8 /) M2 Be 44e) A8 AL A8e
5709 ATANA 12704 AxRow FAHAT 24 Feso] HBL 3

¥ 1-50A
AZ 1-82 FEIAG AFEE A2"Ee 11.1.1.1-11.1.1.12 o] EA=H At
11.1.1.1 A+
11.1.1.2 &
11.1.1.3 FR & #A®W &4,
11.1.1.4 51 NE FR &

l
11.1.1.5 5 A E &
11.1.1.6 51 N E PE/FR <.
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11.1.1.7 € NEF

11.1.1.8 & NE &

11.1.1.9 € A E 1 in. PE/FR &
11.1.1.10 F4 &,

11.1.1.11 ¥4 FR .
11.1.1.12 4 1 in. PE/FR &

11.1.2 W5 51 Ad el gk T 7HA e AAESIT. ¢ ' Ho)9

AR AN B (EFE R 11.1.3 22 S0 AN (1114 32)
ot} o] NFL, AgHow AFgskE Baya) ol

¥ 1. ASTM E 13520 ti& |d7+4% 47 (&9 in)

Class of Test Material Average STD Repeat STD Rapro r 5]
Fabric Class Fiberglass Sample 1 0.647 0.080 0.136 0.25 0.38
Sampla 2 1.927 0.128 0.195 0.36 0.54
Sample 3 0.573 0.070 0.106 020 0.30
Sample 4 0.620 0.056 0.083 0.16 023
Sample & 1.800 0.256 0.352 0.72 0.98
Sample 6 1.053 0.277 0.608 0.78 1.70
Sample 7 0.753 0191 0.259 0.53 0.72
Sample 8 0.567 0.037 0.061 0.10 0.7
Fabric Class Untraated Cotton Sample 1 1.100 0.278 0.700 0.78 1.96
Sampls 2 1.467 0.200 0.563 0.84 1.58
Sample 3 0.403 0.060 0,137 0147 0.38
Sample 4 0.793 0174 0.551 .49 1.54
Sample 5 1.660 0.303 0.565 1.10 158
Sample 6 1.440 0.405 0.614 1.143 172
Sample 7 1,680 0.280 0.558 078 156
Sample 8 1.180 0.411 0.687 1.15 1.22
Cover Fabric FR Cofton Sample 1 0,853 0.303 0.310 0.85 0.87
Sample 2 1.087 0.224 0.534 0.63 1.80
Sample 3 0.573 0.042 0.152 0.12 043
Sample 4 0.603 0,084 0144 024 0.40
Sample 5 1.273 0.280 0.740 0.79 207
Sample 6 0.000 0.420 0.512 118 143
Sampla 7 1.133 0.307 0.408 0.86 1.3
Sample 8 0.733 0.084 0.124 0.24 0.3
Back Seat FR Cotton Sarmple 1 0.467 0.060 0.170 017 048
Sample 2 0.567 0,037 0.248 0.10 0.69
Sample 3 0.493 0.047 0.156 0.13 0.44
Sample 4 0.520 0.063 0472 0.18 0.48
Sample 5 0.607 0.140 0.452 042 1.27
Sample 6 0.533 0.073 0.324 0.20 0.91
Sample 7 0.533 0.056 0.237 0.16 0.66
Sample 8 0.407 0.089 0.162 025 0.45
Back Seat Foam Sample 1 0.547 0.079 0.181 022 0.51
Sample 2 1.020 0.253 0.273 0.71 0.77
Sample 3 0.467 0.047 0.228 0.13 0.64
Sample 4 0.573 0.070 0.162 020 045
Sample & 1.712 0.042 0842 0.12 1.80
Sample 6 0,700 0101 0.345 028 0.97
Sample 7 1133 0.335 0.601 0.04 168
Sample 8 0.620 0.07¢ 0.228 021 0.64
Back Seat PE/FR Cofton Sample 1 0.413 0.042 0.124 0.12 0.3
Sample 2 0.607 0,267 0413 0.75 1.16
Sample 3 0.600 0.052 0.187 0.14 0.82
Sample 4 0,533 0.070 0.212 0.20 0.59
Sample 5 0.573 0.042 0.223 0.12 0.62
Sample 6 0.580 0.067 0.257 0.19 0.72
Sample 7 0527 0.052 0226 0.14 0,63
Sample 8 0.500 0.047 0.159 0.13 045
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¥ 2. ASTM E 1352¢] o3 A74A3 A7 (F9 in) (F 19 °]ojA))
Class of Tast Matatial Averaga STD Fepaat STD Repro r H
Slde Seat FR Cotlon Sarmpla 1 0467 0.067 .22 0.1% 063
Sampla 2 055 0105 0.251 0.30 ]
Sarrghe 3 0407 0.0F7 0.128 Q10 0.36
Sample 4 0.527 0047 0.240 013 a7
Sampla 5 0513 o082 0,264 0,24 074
Sarmpla & 0427 0.056 0.148 0.16 042
Samgile 7 0,467 0,042 0,183 012 0.51
Sample & 0,460 0,050 0.225 008 (1R
Sichs Suat Foam Sarmgple 1 0527 0.067 0.178 018 0.50
Sampla 2 1520 0132 0208 0.ar 0.58
Sampla 3 05313 0047 0,200 0,13 0.56
Sarmpla 4 0.560 0063 0214 0.18 (&0
Sampla 5 1.360 0380 0,710 1.0% 144
Samgho 8 0713 D084 0281 0.24 0.79
Sampla ¥ 0.930 0,084 0.648 026 1.82
Sampla 8 0,587 0067 0.197 019 0.55
Side Seat 1 In. PE/FA Coften Sample 1 0,407 0056 0,165 018 D46
Sample 2 0582 .07 0.206 0,10 0.58
Sampla 3 0.560 0.056 029 0.16 061
Safrplo 4 0,540 0042 o2 012 0.59
Sampla 5 0.527 0055 0202 016 0.56
Sample & 0573 0052 0122 014 0.34
Sampla 7 0.507 0.030 0232 0.08 065
Sampla 8 0.480 00EF 01949 010 0.56
Cushion Foam Sampla 1 0.320 0037 0114 .10 03z
Sample 2 0427 0.052 0,198 014 0.55
Sarmple 3 0360 004y 0173 013 044
Sample 4 0,380 0,030 0,163 0.08 46
Samgls 5 0,353 .03 0164 0.08 0.46
Sampla 6 0.413 0,030 0.145 0.08 041
Sarmple 7 Qa2 0.047 0162 013 045
Sarmpla 8 0347 o021 0,165 0.06 054
Cushion FA Colton Sampla 1 0.353 042 0.1 012 0ar
Sample 2 0.807 0278 0. 7486 0.7 223
Sample 3 0353 0.021 R E:] 0.06 053
Samgla 4 0420 0.0a7 0,181 010 051
Sampla 5 1.027 o021 0,855 0,06 2.52
Sarmpla & 0.360 047 0,163 013 046
Sarmgile 7 0447 0030 0.226 0,08 063
Sarrgli 8 03m Q047 0,156 013 044
Cushion 1 in, PFE/FR Cotton Sample 1 0313 0042 0178 a1z 0.50
Sarmpla 2 0400 0037 0.210 010 054
Sampla 3 0,433 0,047 0,264 0,13 074
Sampla 4 0347 0037 0266 010 o7
Samgile 5 0413 0030 0.257 008 072
Sarrgla & 0.440 0030 0.284 008 080
Sampla ¥ 0,420 0047 0.243 013 068
Sample 8 0.400 Q.030 0,176 0.08 044

11.1.3 9723 AE A28 A9
(A T4 9

of X4

HHEA S QA ek A4 42 E 691 o

T E 691 98 o @2 5 AW AR, 2 1 - 204 B

o] 1:1/\-1

AA FAE Aol 23}t 2 in oY Ade ATl
AEA AT IHER 2 in o] AdE 2 in AFEH. HO & Hol=
HE ARGAbel ofsl SAIEZ] w2l Alde] o HolAd FEHT] wWEeln. A

o & do] 54 AL A==

E EskA wden a3d Ay @ Xlxu“?}?‘l BE

o

2.0 in. AA 7153 Ho ZAXA

ZAolth 18 4, 55 E 691014 S48,
A3k wRAe) Babe) BAATE HolETh

AHE He 9o} STD HHE: HEE.9]
agar

oY WA

R: Al 2=Hl
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Th

B

33} 49 Ko

_‘:D_:L.
At Bl 2E go] 2.0 in. o2 “A3”, #o] 0 - 2.0 in “FT4". o] &4 2 7}

b= ol dloly &4 A3(df= gkel 2.0 in o] d)=

J|

373

a6 37

Soet A,

k<]
pul

A=

o TA4& AA

i

Ut B3y

7ol
TR
o)
o

el

X
B
[~

il

o
=]

o AME He ol o
A&HA; Coeff STD fit:

=
o

5

g0l 8 mr}

2=
T

T -
a1

]

mj
2th: Ave: H e

g

A

A5 Holg

S

ol

CEERS

€]

A

Ay e ¥4 Al Coeffol] 9hA EA4H

AN

; RSQ STD fit:

Al Al

; e

/1\_]__

=]
hL

B
=

s

MY Hz A

; RSQ Variance fit:

P
T

o A

3 A

LU

o}
=

F- YT B AR

oA Aeld & 9k

;o

WellM A

SEEEE!

sl
™

s

s

12. 719

al

2 A

i

A

€]

=

12.1 gu) 7+ A3}
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# 3. ASTM E 1352 thd @74zt d7 (F3/4dqd ©& 23

Class of Test Matarial ANEIags STD Fepeal STD Aepao r "
Fabaic Cliss Fibarglass Sarmgda 1 1.0:0 000 .00 o0 0.0
Sampla 2 [ 020 .30 055 083
Sarmple 3 1.0:0 000 000 Ui 0,00
Sample 4 1.0:0 000 .00 ] .0
Samgde 5 .27 026 [ER o7 .22
Sampla & 0.7 028 043 (Ul 1.22
Sample 7 1.0:0 000 0,00 (v 0.0
Sampde 8 1.0:0 0.00 .00 a0 .0
Fabwk: Class Linroated Collon Samgda 1 067 n2r 047 076 132
Sampla 2 0.53 02s .51 0uE 1.42
Sample 3 1.00 0.00 0,00 0.00 0,00
Sampla 4 087 020 .30 055 083
Sampde 5 027 028 037 U .02
Sample 6 047 029 0,45 e 1.25
Sample ¥ 027 026 43 0 1.22
Samgdla 8 0.60 028 0,43 0.7g 1.22
Cover Fabvic FR Cotlon Sampla 1 083 0,14 0,15 DAD 0,42
Sampda 2 083 014 15 40 042
Sampla 3 100 .00 .00 .00 .00
Sampde 4 1.0:0 0.00 0,00 0 10,0
Samgda 5 053 i 51 0. 142
Sample 6 087 020 0,18 0.55 0.51
Samgla T 087 020 .30 55 083
Samgde 8 1.0 0.00 .00 oo 0.0
Back Seal FR Cotlon Sampls 1 1.0:0 000 .00 ] .00
Sample 2 1.00 000 0.00 000 0,00
Sampla 3 1.0 000 0.0 ] 0.0
Sample 4 1.00 0,00 0,00 0.00 0,00
Sample 5 1.0:0 000 0 000 0,0
Sampla & 1.0 0.00 .00 oo 0.0
Sampla 7 1.0:0 000 0,00 oo 0,0k
Sampla 8 1.0:0 IR 14 O .0
Back Seal Foam Sampla 1 1,000 000 .00 (T 0.0
Sampda 2 0.07 000 .00 ] .0
Sarmgda 3 1.0:0 0.00 [N ] o0 00
Sampla 4 1.0 0.00 .00 ] 0.0k
Sampla 5 0,20 0.00 0,00 000 0,00
Sarmpls G 1.0:0 00 O 0 0k .00
Sample 7 0.73 0.00 0.00 0.00 0.00
Samgpla 8 1.0:0 0.00 O 00 0.0 10,00
Back Seal PEFR Collon Sarngla 1 1.0:0 000 O, o0 0,00
Sampls 2 Q.53 014 015 D4 .42
Sampla 3 1.00 000 0,00 000 .00
Sarmple 4 1.0:0 0.0 000 (0 .0
Sampla 5 1.00 0,00 .00 0.00 0,00
Samgle 6 1.0:0 0.00 O, 0 00 0,0
Sampla ¥ 1.0:0 000 .0 T .0
Sarnpe 8 1.0:0 0,00 (L] 000 0,




F 4. ASTM E 1352¢] thd @74zt A7 (F3/AH & 23 (F3 o]l A)

Class of Test Material Average STD Repeat STD Repro r R
Sida Seal FR Cofton Sarmpla 1 1.0 0.00 e Xi] 0.00 0.00
Sampla 2 1.04 0,00 (o) 0.00 0.00
Sarmphe 3 1.0 0,00 000 0.00 0,00
Sample 4 1.00 0.00 0.00 0.00 0.00
Sample 5 1.0 0,00 0,00 0,00 0,00
Sampla & 1.00 Q.00 000 0.00 0.00
Sample 7 1,00 0,00 LEr 0,00 0.00
Sarngle & 1.00 0.0 (L0 0.00 0.00
Side Saal Foam Sarngle 1 1.00 0,00 000 0.00 0,00
Sampla 2 03 0,20 30 0.55 083
Sample 3 1.00 0,00 0,00 0,00 0,00
Sampla 4 1.00 .00 (00 0.00 0.00
Sampla 5 047 0.29 45 .81 1.25
Samgle 6 1.00 0,00 00 0,00 0,00
Sampla 7 .80 0.3 045 0.65 1.25
Sample 8 1.00 0.00 0,00 0.00 0,00
Side Seal 1 in. PEFR coton Sarnple 1 1.00 0,00 0,00 0.00 0,00
Samgle 2 1.00 0,00 o0 0,00 0.00
Sampla 3 100 0,060 H 0.00 0.00
Sarnple 4 1.0 0.0 00 0,00 0,00
Sampla 5 1.00 0,00 000 .00 .00
Sample & 1.00 0.00 0.00 0.00 0,00
Safmpla 7 1.0 .00 LX) 0.00 0,00
Samgla & .00 .00 [aXii] 0.00 0.00
Cushion Foam Sarmpla 1 1.0 .00 [H} 0.00 0,00
Sample 2 092 0,00 0.00 0.00 0.00
Sarnpla 3 1.0 0.0 D0 .00 .00
Sampla 4 1.00 0.00 0,00 0,00 0.00
Samgle 5 0.7% 0,00 ) 0.00 0.00
Sample & 1.00 0.00 [Xii] 0.00 0.00
Sample 7 1.00 0,00 o0 0,00 .00
Sample 8 1.0 .00 Lo Q.00 000
Cushion FR collon Sarmpla 1 1.0 .00 D0 000 LX)
Sampla 2 1.00 016 0T 0.45 047
Samgla 3 1.0 0,00 00 0.00 0.00
Sampla 4 1.00 .00 ] 0.00 0.00
Sample 5 1.0 025 0.50 0,70 1.40
Sarmpla 6 1.00 0,00 000 0,00 0.00
Sample 7 1.00 0,00 0.00 0,00 0.00
Sample 8 1.00 .00 000 0.00 0.00
Cushion 1 in. PEFR Collen Samgla 1 1.0 0,00 0,00 0.00 0.00
Samgle 2 1.0 .00 D0 0.0 0,00
Sample 3 1.00 0,00 0.00 0.00 0.00
Sanrgle 4 1.00 0.00 0,00 Q.00 0.00
Sample 5 1.00 0.00 0.00 0,00 0,00
Sample & 1.00 0.00 00 0,00 0.00
Sampla 7 1.0 0.00 0,00 .00 0.00
Sampla 8 1.0 0,00 0,00 0.00 0.00

E 5 A PHe w54 5 AEA

Mo ical data Pass/Fail
Avg 0.65 .80
r 0,30 0,16
R 0,80 0.24
Coaff STD 1.85 1.58
Coall Varancos fit am 2.70
RS0G STD f 0.18 0.67
ASC Varamce fit 0,31 0.93
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Repeatability Varance

a9 5. ASTM E 1352 (Hlol8) &4t - W84 vs AFA (in.)
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a9 6. ASTM E 1352 (B3) TA - 984 vs AAA : P/F
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a9 7.

Reproducibility Variance |+ fit)

_ N = - _._.-"' - - - |
.f’f
- =
— |
-
- - I
o |
n - -
i ; eod | oos : a8

Repeatability Variance

E 1352 (B3 &4 - ¥&54d vs A¥A : P/F
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R&MA@57t obd FR)
X1, = 3

X1.1 A& - 7}7AE Avld A E=
theFst AkdA =@ Aol

el M8 APEE dohly] @ meAPL

Ho g AH| AAF < 93] (Consumer Product

IIEL 1:11

Safety Commission)?] XF7]& T4 (National Institute of Standards and
Technology)ell 3] 7/HEEHATH AP S 2 7HF9 2l H&ot vi=
AN sHAZ 1% AW Fsf e Fa Aol YER = HlolE ol thek of
o8 o]FojHTh

O
3
Riny

X1.2 E%5 772 - NFPA 261¢ o] A@ wis 71&d oz Sdsir),

X1.3 Ao 44
X1.3.1 A€ #& 7hps vy 15 Zelo2H2 A4 E= o|Bey go] WS 4e
AMA RS AYTHLAFAAN/HE FAHS . % EIES} W) 2

AR mAgel B gtk o] AREL FHHT, FES, TR, o8

i
[t
K
i
)
.
b
o
1
rd
o
4
»
2
o
il
lo
>
o
o
fru
)
rok
o
:1

XL4 A% AF - ATY AFNA, 4A 717 45 0T RNl BAE F5D
Ao thekst.
X141 283 A% Z7A0lo 4 9% 3870 &lAE el APl & 1149 AF
T s
87 %7 YA ST

X1.5 A4 gbe] Aok - AGE AFolA, A7 zbe] Ake FEIAT
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AP Lol A F 22000 o) Fe] ROAAHS AT 1260 NP A=

o}

2 AnE e, 94 %7t ASaT
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iy
1
o
4
AN
>
e

el HAE SAH ZEAAYH

(Standard Test Method for Measuring the Ignition Strength of Cigarettes)

2ol AE el
3171 98l w) Aeg

Ax7t AAHL b F, o ¥
= o A8

=7 & AEHY
2.1. NP EH
H Ao 2 A A5 (Data)e] AF S FHRStIA St

3.1. &% A& (Full-length burn)
0L EE B3 g geolse) GRE =

3.1.2. ¥H g+ &) A o &

3.2. AA A3K(Self-extinguishment) : A4~

4. Ad AR R A

41. N 2 HAAe A
41.1. & 23 +3 C

A=
412. FUYEE 55 £ 5 %

42. A'd AW (Test chamber)
42.1. A& . T4 6mm, PMMA(Polymethyl methacrylate)?} 2 £ Zgl2g
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422 Wi A+
(1) =°] : 340 £ 25 mm
(2) 7F2(F) : 292 £ 6 mm
(3) MZ(Z°l) : 394 £ 6 mm
4.2.3. Z1 ™ (Front panel)
() AA7F 28 AH=Z A8 dHAAZ 5 lofof g
4.2.4. g5
(1) 9458 S5S AXste A7 B T4 SRt A2 77 & " s ojoF &

—

Lo 4L =o]7F 165 + 13 mme] WAL 152 + 6 mmE 3o},

43. 2E Fo] - (Holder)

43.1. Y FolE AAE F e 9457 S EA, A PMMA T+ TOH3 24 =
A Zfstof oF Fhrt,

432 1AL 9)7F°] 165+ 1 mm, W7 127 £ | mm, ¥£°] 50 £ 1 mmZE F-N A Eoi3t
Zol& 10 £ 25 mm=E ok A2 152 £ 1| mmE &3 4 QU

433 A MG E oF 20 mm SP/IEE S0 2o 34709 gy E B3I

4.4, =2 H|(Metal rim)
44.1. 98 Folso] & Y F IS dFY FF =

L =02 F&508 9 9.
442 Bol FAL 7o) 150 + 2 mm, N 130 = 2 mm, F7 1

6.4 + m=Z Hel 39

kd

3

& Wysta wjire 9ok ot

443. F% Fo 2 Aol oF 1 mm, FA°] 8.1 + 0.05 mm(YLF 25 mm 7152 H3Ys}H
Ho] Y& UNFOZE 17+ 4 mm E=HES )

444. Y Aol g2 GulE AFTE A¢E 55 A HAE gl 2H3t AP

4.5. EH] &t (Holder)

451 FH7E Al AW o] FE Folo Folr] H, dAHe HWlE FHEA A A S
TFv 9g<S Ik

4.6. =l sk A

46.1. HHlE HsA77] A7 BRI =, st9Aol7F 15 £ 3 mm BE FAHE FE7F-

gholEu, st HIAAE AT + Atk

_48_



4.7.2.

50 ARG A =05 del 7 e ARAC] dasita ddd u=, A AR
HAo] o] Fojxof gt}
501 A A AY Tl "ol RS A7) 71 Wit HA dE=, 371
7F e Ae Had HES FAs) ok g
19] kA BE Fol 3uf e 1 olFE ST AEHA
dadilE AAANA W Sgste, G d4& X2 s 150 mm oW
oA A7le] FFR7F FAE A eFofof gt
513. 9, A7 G/ o] #FHYE tda ARS AITT
() A& Ao 71D g
) A1 AW AR AFAU e A= TTIEF A= FF
B) M= A="e F7IEE 9T 9F

514 AAYA, AW = ANILY 559 25 A AT

(9]
o
>,

o

Nt
R
=
of

6. N R 2F EF

6.1. &Hl Al Sl BY Folv o WstEE, ARNT viE oz & fYstofof 7

.

6.2. Sl

6.2.1. §H] AFANEE Y B A A EYHOE
T AETF AFAAA dFY oY AAE A
WEE7d (0 ~ -20 C) 3tollA B3t of s},

BB H o= £ jlofof jhoh
e S

—o
g3
rlr
to
2
o
o

6.2.2. A& Aol Gl AFAEE #2 = FEg A8 55 AHEEA, daE E8l9
E 9HOoZRE 5+ 1 mm& 15+ 1 mm FEo| FAE 3t} o]83 FA|= €A
St ofu] A4 AF I 28 45 & 4 Tk
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6.3. BE] £o] QAL 3| Ho] gl AEF 2~ HE Zo|, WhatmanA 224, AHL 150

mm©] T}
6.3.1. AT H BE Folo THFS 158 HH 26.1 £ 0.5 g2, o= 5719 A5 digh
o), TFEHAIE 0.3 g oldlo]ojoF o},
632. AxH TE Folo TH2 15 Hd 247 £ 05 g2, o]&= 5742 Al Rof thg
olH, EFHAE 0.3 g o]sto]ofof dth. A 2 60 =2 TollA 16A1XF ©]%
o2 fASt, LESCZRE AU HEH TExg 5o Yol 23 £ 3 TolA 343

Q
T, TS €a 3% oyl FAE <otof It

7. AA 2
7.1 A8 Sl ATGE 55+ 5 %, 25 23 +3 COM H A3 24/\]7& ol AT Hof
of 3ttt AlgE MRS, MWE £7] UolA SESH 3717 AEE F A =S sljoF

7.1 BHFo| MAaes FUFE 55+ 5 %, 25 23 =3 TollA H2T 15 o4 A

1
702, BEFo M RE AYHI, Folo) 74 YAES it Peld Bast gl
o A AL

1007 o’ 9ol Fobx= ¢ doh

o, "E Fol 158 oM FEsty 9 EFSZ | mm ©]

F717F B2 S, oju] AtIEE 55+ 5%, 2 &5 23+3 T
] o]

8. Ald dx

8.1.

AP 30E- A=l MEHES WERZAE 7HeAIT

82. HFo] EHE A AW U9 vig Tl B&3] XA, AW A =5<

2=
8.3. Alg Ful AAo wet 374A] o2 PriE 4 9t
8.3.1. 5 AR Aol glod, HH Fole= 158 ARSI Al gich
8.3.2. TEFo] 1545 AH&3t SAHT ATt AL 90 % ool d, 3% == 10
g Aol Ade SddLgty FAHAE F Jong FU AFY Fe 7} sttt
8.3.3. WEIFo] 158 AHE3t] SAT A7t A4 90 % olstetd, 10802 A ‘é

tlo
o

|

=

24_,
2
X
1o

i,
S

o7k 4

b

90 % o]Aolgt®A 3o Aol A= <



34 AHYH ARE AW F WEY %2 SAs Ehol AUAZ TG AaN ol
A's mm, 15 mmE FASI, HAFNE o] §3he] ARAZITE A Aol Az
b BLSA B 5 ASEE ARE HHAL 5 ok

8.4.1. B, A @A} o AN AN FA

5 2] o]
27} Fol BEo fAel7] A7AAE HaAE < B

842, W AR Bero] HEAEe] RS AA MAA 2, BT dF o
o] He Wi o] FHL BE Wak gl

85. A EHlY Bl FES FACE HiE AfA AlD AW o]FAIXITH
8.5.1. A4 E Hn Holl s+ o2 XA

8.52. TAO AH E& 21, 2% AHZ AAANG

8.5.3. Trd, Full E0 oA 271487} o] R AW, A PSS B Ar4s H slos
NP o g it o] f AHEE TH Fole AAELT &
He A5, AAEE A stofofgitt

A7t 452 Aede, SA 258 91 AHE
% Ruz]

NG A AARR, FOE AP Al g w

:|:’4
i
gl
£
ot

8.5.4. A3 7} 15 mm EA|

8.5.5. A

A& el A Xﬂﬂ/\l 0.

8.5.6. HIZ ZE =78 AASIL, ZA2HA Ay 2L D=1}

8.6.1. T, A} wj7] A"l ZA7F fleol= o4

&
2
X
X
oft
s
o
o
in
)
>
Qt
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88. A AMES oM F7I7F S&3 =2
8.9. N@ T 7 Aol WA 40314 W=

9. Aae] AEFAP BA

NEARe] AEde BFstr] flste] AAnide el 9

2 fASES At
10. tloE He) R 7S

10.1. AlE7 =
10.1.1. A1 g71EA
10.1.2. YA 5 (Raw data)

10.1.3. Alg4 2 AEA ol &
=

10.1.4. A4 B dAE drxo 25 8 s

10.15. A& Q= @ z+ A& Az A7H

10.1.6. A Fujo] o] &

10.1.7. Zt N@9 "EZo] A5
o

10.1.8. ZE

10.1.9. AW} 7] A28 EA7}F

11.1. ASTM E 176(Terminology of Fire Standards)

11.2. ASTM E 691(Practice for Conducting an Interlaboratory Study to Determine the

Precision of a Test Method)

11.3. ASTM E 1352(Test Method for Cigarette Ignition Resistance of Mock-up Upholstered

Furniture)

11.4. ASTM E 1353(Test Method for Cigarette Ignition Resistance of Components of

Upholstered Furniture)

11.5. Standard for the Flammability of Mattresses and Mattress Pads, 16 Code of Fedral

Regulations, Part 1632
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4-2-2. FAEZF7]E(IS0O)

gl HEEA HULE Y3 EFAIYY
(Standard test method for assessing the ignition propensity of cigarettes)

A

SOFATE/T)E 180 AT FAAY 2Zolth. FAXZANATE FHHO=
SO 71V ZRE SR J1EAD8} FHY FAN B U= FATL AN
of #4g ALYE Foh = 1509 BAFY Y= FTAAG), PR, MATEAE B A
Fol Fel @ & Ytk 150 AY11& EFHE GYSE TAA/ €993 (EOS DA
@ #A= At

ut

H
2
=4
M
rlo
o
)
7
<
52
@
N,
)
>
2
0

r
=
X
2
=
kW
X
r d
it
2
2
o

2 Fuste Aot 71948 AU FAEE
of HPHolA. FATEOR FHE AT 75 % of
o A A Wgel 5HA WEY 5 AE A5Ael

o3 oF gt} ISOw AW d E5 A #et] FAS o F-= Gl
1SO128632 ISO/TC 92 FAMA7 =32} A A2t o] SCl1 A9 H3] ol 93t

wEo] At

o] FAFEEZL ASTMY & 3to] ASTM E2187, ¥4 A3z =HS 9
ol 7] 235k

o
b
AN
>
o

N &

WEA Y v Aud 27] wEe A e AP Foislel Hejma gulsh Aslo]
o BEE wule ol B2 Az Aol Hi, 97 dE Aa WA AT ARE s
sk mebd A NEe) Alde] A Folk r2A PITYORA, ATRE WAL

S Qe WS40l i AP PEE AFshE ol Basit
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33 BAAA
7 ZE el AS "gFold ety Ao A Ao A AN == ZH gl
= ¥ A S5 "o =gsty] do A Ao =443
3.4 FHjAIE-E 7]
A7 A18S 8l T I HEFo] FO7 o]Foj HA
3.5 AlE
40=4°] 13
4. 4Ht 7)1E
o] Ald WHE & FF 71l o A @iyt g5 A FES E& A=k

AAHoR HAE B AL F %t %
10, 15522 T49 1A B2 7% F s Jnee] RS BuE FeoR @t
BFe B FA EE ol BT vheh gol Wzl A% o

. 407 ZAe Duls} Aol o @

287] g8 FHA,

5. & A

51 e

AAE B AoA Aeolste vt
s "ElFo] 3¢ FEE F&
BE A% A 276 23 =5

e Has A7) A3l A% FE S lojok @Atk AR Awe IYL 22 A

U 2T,

52 Al A9 9171
521 7M&
et dEFol= 5229 5230 UYEhd F W S st FsfoF 3o
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Figure A 1 — Composite view of test chamber
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Figure A 4 — View of the substrate holder
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Figure A5 — Views of the metal rim, with expanded view of pin placement
for cigarettes of 8 mm diameter
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Figure B.1 — Examples of pin separation and height on possible cigarette behaviour
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B 34T} Ao §AF wEAT A APl ASTM Practice E 691 o o] AT 4
ARAD BAE TS0 Ak HUF AolPe du Ax 717 B¢ FHNA R

<
SAGAZ Bl FATE 2147 169 MEH FHo] FAHE Zolth HrhE 93
4 =

of WP, sERE B, 359 JBAM 2Azte] BEFol£E B stel oAk
_]

= 1
HEA, r 3 AEAY, R SRS olFEEERE I APl 4032 2AE S

H D1 403 HHE xA A3y 293hE HEHI AP S0
P r(n) R(N)
0,05 or 0,95 0.10 (4) 0.11 (4)
0,10 or 0,90 0.13 (5) 0.16 (6)
0.20 or 0,80 0.18 (7) 021 (8)
0,30 or 0,70 0.20 (8) 0,24 (10)
0.40 or 0,60 0.22 (9) 0.26 (10)
0,50 0.22 (9) 0.26 (10)
r: TY ARANA AP v @A) 9k ) H9I7F 95% o3 A
R : tE A A9 Alddateke] ok i J917F 95% o A
n: T AFHNA AR WA AR oAt ] ehdAs NG 95% o3 Al
N : tE Aol AldE Addztete] oaf o ehdds | 7H57E 95% o3 Al
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L SAel wek AA A =

Zrfol thel AL RebE Al vk & Ed
bl

el
N

® E1 A 7%l e $HdL TS Y3 e

substrate
cigarette Duck 10 Duck 15 Duck
3 layers

No 10 layers No 6 layers No 4
B 100 100 100 92 94 73
503 100 100 100 100 100 53
Conventional 100 100 100 100 100 19
501 100 100 100 100 100 11
D 100 100 94 73 88 46
E 100 100 100 96 94 0
531 99 98 94 95 88 0
A 100 100 94 92 38 4
F 100 100 100 79 19 0
Banded 39 37 8 50 12 3
529 57 30 6 8 2 0
530 6 3 0 0 0 0

Table E.1 also shows that the substrates used in this test method produce results consistent with
those from a similar method that measures the propensity of cigarettes to ignite substrates made
of standard cotton fabrics and flexible polyurethane foam. Analysis of the data from the
cigarette industry studies of 500 and 300 upholstery fabrics[4][5][6] has shown that most fabrics
(80 % and 70 %, respectively) that discriminated among four test cigarettes ranked these
cigarettes in the same order as did the cotton duck test fabrics[7][8][9]. In both studies, the
remainder of the test fabrics produced some reversal of cigarette rankings. There is a good
correlation between actual pieces of furniture and mock-ups made of the same materials[10]. It
is thus expected that significantly improved performance on this test method will lead to

reduced ignitions of soft furnishings.
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4-2-3. NIST

™
'ﬁ National Institute of Standards & Technology

2 74 98 EZlst SRM)S ASTM +4 AldW E 2187-04((2= ASTM E 2187-02b)
o oA B EH] gujAIAE ANPS FAE, Hrlety] Yste] A@AF A A
&S 9% ZAolth & SRMY @el& 14T 2070419 H@Hl ¥ RRE AR

AS# 2 EFHE : NIST U532 Ao g 7 £ AFEe 257 & Q)
T 3 B "ol JUEHE 9HS NISTZ/F A §2 42H43% gholth Hsbd o] o
& AFaS & 1o YeERHATE AFF-2 NIST, Kidde-Fenwal# 7jubthe] =71 A9 3]
7} Ak Asjolt), JAS#I 1 B8 S = Bayesian AIFEE[1]9] F AFPAZHE A&
tolElE A&t ettt Edos A@AWe APARY T4 HEE A &Sk
Zt AP HolHe =9 old FAETE ol&dte] Rt APdAdHT ole
HEHEEZE AFE3F% 3L, YA E(non-informative) =X & EAE BE WHFZ AT
2 A& S Markov chain Monte Carlo S ©] &3t HolgHE A st £ 19 TR &
FEFLEE 95% 7HeA oA AAEHAT. o] Eddxo] 443, dFLHe 54
Hrs 2gstan vk B vEE wE A izt Y HE e o| Fa W
5 AEshA Utk uec = 1.65 % AT HIA=A WP EFFH 44 2FddE= 559
ESAE A4kl 82 4 Aot
® 1. 95
=A%k ASTM AlEH w3 &7 2ad4d =
A=
(BE =z 10%) E 2187-04 12.6% + 3.3%

ARERL] AIgE Fol9F A 124, 2318 GHldr]e =3 #Este] QbR AEH o
2 9F3lc}. o] dHjl= @R ASTM E 2186-040) BALE A=z 3t A5k AL&E o] F ok
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QJIZA 9 W& : SRM 10829 ¢I=A= 20159 12€ 319744 =4 B35 Yo &
g3l ogyh, SRM2 o] AZFA el Yebd 2o wel HFFH Aok ITHALES
). TFeF o] SRM QISAI7F LEFHAXAY, g2 FEHE HALY, t2A "IHAR

i
2
>

NISTY] HIZ= ZAHL st 2AH2] I Leedll o3l = At
A5 dlolHe sy AFAA A #3 FAZX A NIST TA 3842 WF. Guthrieol
o3| o] Fo]H T

William L. Grosshandler, Chief

Fire Research Division

Gaithersburg, MD 20899 Robert L. Watters, Jr., Chief

Certificate Issue Date: 01 February 2006 Measurement Services Division

The support aspects involved in the issuance of this SRM were coordinated through the NIST

Measurement Services Division.

The cigarettes were purchased by NIST from Philip Morris USA (Richmond, VA).'

'Certain commercial equipment, instrumentation, or materials are identified in this certificate to
specify adequately the experimental procedure. Such identification does not imply
recommendation or endorsement by the NIST, nor does it imply that the materials or equipment

identified are necessarily the best available for the purpose.
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INSTRUCTIONS FOR USE

Stability and Use: ASTM E2187-04 states that cigarette test specimens are to be protected
from physical or environmental damage while in handling and storage. It is important that the
specimens not be crushed or deformed in any manner. Careful handling is needed to ensure that
the specimens are not contaminated while in storage, and that they are protected from
degradation by insects. If test cigarettes are not to be used for more than one week, they

are to be stored in a freezer at approximately 0 °C (32 °F).

Prior to testing, the cigarettes are to be removed from the pack(s) and conditioned at a
relative humidity of 55 % + 5 % and a temperature of 23 °C £ 3 °C (73 °F £ 5 °F) for at
least 24 h. The cigarettes are to be placed in a clean, open container, with the number of
cigarettes being sufficiently small to enable free air access to the specimens, for example, a

maximum of 20 cigarettes in a 250 mL polyethylene or glass beaker.

Material Selection and Packaging: The state of New York, the state of Vermont, the state of
California, and the dominion of Canada have enacted legislation requiring that all cigarettes sold
in their jurisdictions must not exceed 25 % full-length burns using this test method. A test
consists of 40 determinations, each on a substrate consisting of 10 layers of filter paper. The
filter paper is to meet the weight requirements in ASTM E2187-04 and is to be conditioned

prior to testing, as described in the ASTM standard.

This SRM was developed because cigarette companies, the New York Office of Fire
Prevention and Control, and Health Canada indicated a need for a standard cigarette that could
be used by testing laboratories and manufacturers to assess and control ignition strength testing
to assure regulatory compliance and quality control. The planned cigarette was to have a target
ignition strength near (a) the required pass/fail criterion and (b) the value to which cigarette
companies would need to design products in order to assure success during compliance testing,

which is somewhat lower than the pass/fail criterion.
After examining several prototypes, Philip Morris USA submitted the candidate standard

cigarettes to NIST. The packs and cartons were printed to NIST specifications at the factory.

The cigarettes themselves bear no markings.
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Users of this SRM should ensure that the certificate in their possession is current. This can be
accomplished by contacting the SRM Program at: telephone (301) 975-6776; fax (301)

926-4751; e-mail srminfo@nist.gov; or via the Internet http://www.nist.gov/srm.
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FIG. 2 Close-up of Test Cigarette, Filter Paper Holder, Metal Pins and Metal Rim

FIG. 1 Photograph of Test Chamber and Filter Paper Holder

Test Chamber Filter Paper Holder
1651 mm

152+1 mm
1271 mm

165+13 mm

r /___..—-"_-__-—-_"'-1.‘\‘ | o
© 152 mm

5021 mm 127+1 mm

%

394 +6mm

— —
t:6mm Material :PMAA or similary rigid material
34025 mm

2926 mm

Metal Rim & Metal pins

Material : PMAA (Poly Methyl Metacrylate, %32 £4))
L 1502 mm o

130+2 mm .

la

Test and Conditioning environment
:23+ 3 T Temp.
; s
55 + 5 % Humidity L.

6.4+1 mm

CLIMM g .0/05 mm
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POLYMERIC RESERVOIR OF

s E 2 &% ()

7tA2 x| EALS 25t

SUEYREA|

(COATED PARTICLES,
METHODS OF MAKING AND

Arsxte| s AtS T 2HER(()

(A ASHTRAY)

CH s MEo|
(A multi-functional ash tray)

Ats S abA}
(Automatic tobacco box)

AHESAHE MEol()
HZHE| = AO|E M E QIAI-2

(KERATINOCYTE GROWTH
FACTOR-2)

CtE Lol HojMH|AE
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Cte Lo EojMu|AE
CtE ol EojME|AE

chgsol mo

CtE Lol HWojMu|AS
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185/10-2002-0041331 20020715 (A} | oIE)@Fs@aBe (@7= A astasl 75 =l )
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188]10-2001-0019726|2001.04.13 akekz| «B «| k= slolulE =
(deh S E axxB  SAZOIA|) (ashtray for table)
=7 ole4] SNl SAdE F08
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g 2E wxxx FfLICH NON-COMBUSTIBLETREATMEN
T MATERIAL)
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== - e extinguishing system for ship)
Ao AAMZ (M2 ZET Ar+s Hl &S 7|+
227|10-2009-0072490|2009.08.06 S E GELual (shelter for emergency)

[¢]

Istd EMS ZAAF|7] 2ol

r

I

¢r(t'P|0|f<4—E-':rI °._|E|+LEA1FLE*F IOJPH l;ﬂé}OiI (ﬂEIEI gdHg 2=
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AFHAA) CIGARETTE)
dmes | H2IIEF) (MESEA S07 | FEAMS o[B8 S
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1. 979 HaA4 8 5%

O 23 AAGA olF A&sHAl H ALHIIA(Burn  additives)= B A €] FH(Ash
appearance), 7+<143(Combustibility), 171 ' (Smoke Delivery) 53] F+dH} HFA F
FHiAE, BH(Taste)e 7HASH7] #ls) Abgste sith 53] @uije] 7hdAds dd s

=
A /M 1&e Agstn Jd Bilgelst AE 5 JBAA AL wEEA A
£E2 202 5 dod I F M ol A Pue dulFeld waess)
Arsmo] JFS FE 7% T WHol o Bol AgdE WHolth F, TujFole
924 ol 4ael §9 SEo GTe T PH PulEolo] Ax AEAE A
behe MWe g el Agsta gl

br

O AR g=olre FAGAGME AHRSES st 9z AT FAE WASFES

gata gledl 1 A shebe st TR S HBIE ALHES S 7

O =We] A el dubEnjol the SRS ARG

O b4 SR, Yukehe) P Wol WE Y] AAAZ Ao|E YFHOE MmTh

O A dxEnl, Idnbeny

HE

Zol BE Gl AAAsBAA Bolde BAHT,



2) ol & d&=RA 24
O F9AERAAZ AL ol e 528 =AH3T)

o T7A4HZE (sodium and potassium citrate)

s O EANYEF (sodium acetate)

¢ A} EF (sodium phosphate)

* BEEEAYEFY BFEBE4PEE (sodium and potassium tartrate)
« A4HYEF (sodium nitrate)

o BH4HZE (calcium carbonate)

s TR EF v FEAPZF (sodium and potassium bicarbonate)

O HA F==7A g3 IC, ICP, ICP-MS, IC-MS, LC-MS/MS, GC-MS, SEM, TEM<= A}

o T4+ (silicate)
« ¥3}l& (chloride)
e O P

dFu]F ArstE (aluminium trihydrate)

= 2H o} o] E (Sorbitan monostearate)

22" o}l o] E (Sorbitan isostearate)

A= 2] 2 H ol °]E (Propylene glycol stearate)

=
« AL 2H ol o] E (Glyceryl stearate)
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HAE WEEY AdAE 283t AF 2mm ©l3E ZA 43 thE, dA Al EQL

3-3. AlE9] By
(1) AF FA7HA 24 1y
Z2E A2 Fo FA A, oNEA ¥, 4+ o, El2El 24

o
Zste] LOESIMSMSE B4 9 A#F EAshe Btk 28 A
S & ESI(-, negative mode)Z #2413 AAISIA T

o O OHg o . o
HO.
Homw HDMHANH? )I\ *
HO
OH

T R opAIE AL SELER
. OH
@) o (e}
+ ~ = |
N Na J Na cZ” O=P—OH
0" YoH 07 o | '
oH OH
A% Warol & Fearol e Q2

9% 4. f7] 2 B2 B8 72

@) 71+

A A& AR 5 EE 78 7T A-AH 35 FRFE AFH F dx5o
Agatgar, AR TS 98] BA¥ 7|2 Caliper Lifescience t (Seattle, WA, USA)2]
Turbo Vap LV F=7]5 A&t A4 FEH AF83 7FE-] A= Oasis HLB (200
mg, 6 cc)2} Oasis MCX (150 mg, 6 cc) 7FEE| XS WatersAl (Milford, Massachusetts, USA)

z -I'IN'



oA FUsted AFE3FAIL vacuum manifold= Supelco A} (Bellefonte, PA, USA)S] Al F&
AH-&-3F AT

(3) A eF

2 AT 2AOEEER) FAR 4, oMHIEAN 4, BEEEA 9 5 714 Sigma
-Aldrich A} (St Louis, MO, USA)2] % AlfS AME-3lATh

HEE, ol EYOIEY, olHE 52 &ule JT.Baker AH(NJ, USA)S] HPLC &5F Al¢F
S A3 AL, Na2-EDTA®} 34F2 Junsei Al (Tokyo, Japan), HCI Waco A} (Osaka,
Japan), 4 EF EWO|EE Sigma-Aldrich AF (St Louis, MO, USA), ¢ EFOHIHEE
Merck A} (Darmstadt, Germany), 7l 7|4} (formic acid)< FlukaAl (Seelze, Germany), $+X.1 o}
4+ SamchunA} (Kyungki-do, Korea)e] A& AF&3stATH AATE Milli-Q systemo 2 A

A 55 o] &3t

4) EELA =A4

2 Ao ARSI 6T FFTAIYGH AL WFE EFEEA(surrogate), WHEET=E LS
HAATFE o] 83} 1,000 mg/Le] EFEHoz vt S
st 42 O 20C Waso BT Ras T8N 7M7) w5H|o 2HA wWg
=2 10 pgLE H3 AESA T AAE WFEEEEH(surrogate)S 100 ng/mLe] FEEF
SAGH e FEE FUSIH WsEA T ALE Ao J &3t ARSI T

(5) 4717

B AFA AFES LOMSE AlE A5 7] (Agilent 1200 series G1313A Autosampler)

7} A2k AgilentAH(Palo Alto, CA, USA)2] Agilent 1200series HPLCE AF&3tR o, &g
H 7 22 BAE g20s 938l Agilent 6460 Triple-quadrupole Bl 51 & & F247](Agilent

Technologies, Palo Alto, CA, USA)E A}-&3}% Tt
6) A5 FAT
A Aol o] B F2d AE 1.0 g& AMF3E 50 mL A2Zet=Ad ¥ tha o7

of A4 25 mLE FH3tY ¥ the 3087 259E FE%0h o] §4E 045 um 9 F
Az ARAZ F 108 F3 2 mL 24 wpojdol] &A LC/ESI-MS/MSE &4 8t.



(7 717184 =4

ANEe 717]

AA ol B AFol2S A, Frlol2E59] IC

1=}
Y

Al2 1.0 g (50 mL H|#)

BHl5- 25 mLE 8o R S0t FE (30=2)

MC 10 mLe} EA 10 mLE A|= FH| (E2H

v

pH3Z2EZ =H (M2h

0.45 um G{IIX|E {1}
LC/ESI-MS/MS2 241 (10uL F

a9 5. LC-MS/MSel| &3 f7]14ke] B4 A3}

< ® 20| Q93T & 2¢ AUIAMEE HEE AL
o

7171 4%

¥ 2. £714 BAS 9% LCESI-MSMS A3 =4

Parameters ATFE
Column Eclipse Plus Cjs column, 2.0 mm id., 50 mm length, 1.8 pm particle size
Mobile phase A: 0.1% Formic acid; B: Acetonitrile
Gradient Time(min) 0 3 8 9 9.1
Solvent B(%) 1 1 100 100 1
Column flow rate | (2 ml/min
Injection volume 5 1L
Column temperature | 30°C
lonization mode Positive & Negative ion electrospray
Capillary voltage 4.00 kV
Gas temperature 350°C
Gas flow 8 L/min (N»)
Nebulizer 35 psi




(]

Fol& (Na, K, Mg, Ca)2 ICPE AH&3to] #4353 em 77 Fol&s2 ICE A3t
of EX5A FEAY Fehznt HFFE=HACP)A AHE-E 717] W2 Thermo Jarrell Ash
Al F 2] ATOMSCAM 25 Spectrometer®] ATE. 7171821 O & Carrier Gast Are AH8-31S]
i 79 Flow ratex= 1¢/mim, RF Power= 1150, Pump, %+ 100 rpm, Flow rate: 30.1
psi®l ATt Acetate®} NO3- 59 ©o|2E2 o|2ARMEIHIHS Ao, o] AHEx
AL ot :Foll 8oFste] A sttt

® 3.4 EAS Q% Ic 2F =4

Parameter Condition
Model Waters Action Analyzer
Detector 431 Conductivity Detector
Pump Waters series 500/600
Suppressor Alltech 335 Suppressor Module
Eluent 0.5mM NaHCO; + 0.6mM Na,CO; or Borate buffer
Flow rate 1.0 ml /min
Pump pressure 850-900 psi

E 4. F714 B4 % B4 HRE A, ATl 2 Pl

o R.T. Precursor . Quantitation Collision
o= . i Confirm ion(m/z) )
(min) ion(m/z) ion(m/z) Energy(eV)
phosphate 0.879 99.1(+) 63 99 81 16
citrate 0.189 191.1(-) 67.1 87.1 111.1 7
alginate 6.891 199.1(+) 69.1 158.1 111.1 2
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4. T2

: B&W Web Site)

A

3

41 309 A7 24 B (

(1) Evle] &3}lA (Ignition propensity) (John F. Krasny, 1987)
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) 93 W o7 2 E3Ay

(o]
S Eolo] AE
o) ojul= )

FolE Al

=% o s
B&W Web Site)

g Foldl &7

=
AEA

ott. o] W o A THE

T A TEe a)

2

(permeability) <
(perforation)°] o}, & A 7}& @ol AL-&3}

W "o dda S50

=4

.

AN
o

-
7

(porosity)
o (A

Lo
=

ok

Ash, AAE VA FHE W

| 223} F(electrostatic sparks) "

P

AR
ZF7HETE ofyel dAT w4
Al stEE gujFolnttt FAg Tl AAKEE ZHA st WHol7|E sttt
g Folol  F719 FHFEA(permeability)= =°]7] fdl, AT HHlFold AE
(pinholes)= RFE&= Zlo|th, o] o2 F7|o] I FA o] F71e Bnt ofve} Fuje] A4
L5271 Ao B3 BEE SV webA g@ele] mAlTE Y AES AAs] E£3sto
gaje] dA&EEE 24d5HA "o
a8tel A&7gst HHoE bxdujd AHgstE 7l ob#iet ZTh(John F. Krasny,
1987).
O Aoy &dFrgd 22 EdL AES Tolv 0o FeE Do IHAIA ALE
st W
@ AMdoly ¢Fvjgd 22 EdL AES d2a= ol Adste] A&t W
@ HHl Qo] F7] 5= WHEo] ARESte= W
@ el HEjAfolel Eo] o v He, A A9, A, 2538, = T UdE
o & Abgshe W
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() HA7HA A 2% gy w3y =4
O d&A7HA e F7

22 AAHA oldees It o2 ALHI7EA(Burn additives)E H7FsHA] @gth. =7]
ALV ZE GEHFA4E (mono ammonium phosphate) & AH&-3FA L 11 & FAMUE
3 FA4HZE(sodium and potassium citrate)= TR FH] Aol EHFES S f3 =

Aot =5 o8 "ol A&V ARREHIL J=E Fo B3 ottt A

(Z* : B&W Web Site)

0

o]
=]

O

el A 2] 2] (Ash appearance)

7} (Combustibility)

A7) A (Smoke Delivery)

ot (Taste)

A2H7HA Y FFRU A4S £ B 540 met BET BE FYGE 03 %ol
g Ak BRG A £F =t 97de AgEe Aswd te FAlelu
SEAE Al ege dwzozE B4 g Eost 54
94 spojof @tk Aa WA FUHA g ulFols TAAL HET g AR

wHET

-3
o g
kW
S

£ owe Faom Yt

e

E
a7
RO
o
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a. 94 FIA F&7
dubA o7 ALZF A (burn accelerators)= 4 55 Fo|7] 98] AFEstH 71+
A AHEShE A& TVHAlOlE Sith. YRbH o R AAFIAERE ofde AES A

£-3tH(John F. Krasny, 1987, B&W Web Site).

TAMYGEFIH FA4HEF (sodium and potassium citrate)

O EAFYEF (sodium acetate)

o
~

A4HIEF (sodium phosphate)

EBEZEE24UEFH BEEE4H2F (sodium and potassium tartrate)
AAMJEF (sodium nitrate)

g4z (calcium carbonate)

FTEAUESF =& FE4HFEF (sodium and potassium bicarbonate)

m= G E A B g H7kA 5997 BE E Aaviddel Bd HPEe ol
o} 2},

g2 (Calcium Carbonate)
gH4kol W <5 (Magnesium Carbonate)
O EANGEF (Sodium Acetate)
U EF (Sodium Carbonate)

FT B EF (Sodium Bicarbonate)
d3lUEF (=42F, Sodium Chloride)
TAAMIEF (Sodium Citrate)

/\

ofy
rﬂ

¥ (Ammonium Bicarbonate)

°
r
,d

o] EH (Ammonium Phosphate Dibasic)

AR=7 A Y daFAA Y AHES Ak o Wiz AL FFskA) 9
ARE(EHA A E )& RAIBFeEaL AT (ref 6-8)
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O = gl Mol AL AT 9o AxZAAAT} TIdH YL T
ol wl g Erh vl Sk s A} 8ol PR
A wrtol et A4gEAE AEHRL TFsAlo] Bk

b. @& SHAZL L3 vA = &

L= citrate®} phosphatesS THlEo] H7IAZ 7P ol ARgsta Atk H7HAI7}F
g ¢k #H %LEHZO]“ AA2EE7F 4.0 mm/min (£ 53 mg/min)Ql ¥FA
%e AFE3H AAEE7F 5.5min/min (EE 72 mg/min)S 2 ¢F 35 %7} 57F$t(John F.

Krasny, 1987).

Aa WAL Aol 2A FBEe 2o AL ok ATARA & L & gk

obz ¥ 13 Zo] Hrlsts FAMNEY FUVIE 2F S (puff number)’} E1E1 AL
L7t S71E T gl 3 iNl § A ol 05 %l 3 %E SUHE o 2
T % 13 S5 A4 £5EF 9F 485 mm/minol A 5.35 mm/minS.E ¢F 0.5 mm/min
% 7}3Fch(Peter Branton & Richard Baker)

Fa 1 EFFECT OF BURN ADDITIVES
R TELY
& Pa, }
PLFF MUNMBER “ *
D —
LT — .
. \
_E
-0 —
)i
-
Li & L] -
1 = - |
CITRATE (%)

29 6 FH) @ AjHle] AgEE TG B U w23 S0 W
(Peter Branton & Richard Baker)
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Fig 2 EFFECT OF BURMN ADDITIVES
BN RATE O COMBUSTIBILITY
LalaaTiaatiet] 40 CORESTA PAPER)
54 —
s 7
5O —
-.n —
_-n
-
-
=
il 1 o ——
1 &2 a2
CITRATE %)

a9 7. 2l g Ave) AE3te FAEY TR Ui d4AEE ¥}
(Peter Branton & Richard Baker)

of AT Atz 2stH BHAHZH(CaCOs)°] vl

Lo

% =r2] British American Tobacco3] A}
Folel 7] AFEAY dia&EEe JFS Fthal HESHY TH(Peter Branton & Richard
Baker). B8] A4 H7FA(Filler)e] vl7F F71std &9 FA & B3 (Vp, x=)7F 57138k

3 AEEE(SBR, y3)E S-S & 4 Aok ¥ 3ele @l A& H7HAIFiller) o]
el
=

=
7} @9 A g B3(Vp)et AALE(SBR)O FE G

Effect of Fibre and Filler Level on Vp and SBR
e

40g/m? fibre, 6g/m? filler

2 fihre 2 £
15g/m fibre, Bg/m? filer  209/m? fibre, 4g/m? fller

15g/m2 fibre, 4g/m? filler

£
£
£
E
e
m
7]

Constant 45 CU Permeability

0.5
Vp (cm 3/g)

19 8 'l A4 HIHA (Fillend] ¥IZE @9 FA & £ (Vvp)&t 4&EE (SBR)O
F+ 9 (Peter Branton & Richard Baker)
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Effect of Permeability and Filler Type on Vp.and SBR

50CU, CaCO,
50CU, Mg(OH),/CaCO,

5CU, CaCO,

SBR (mm/min)

5CU, Mg(OH),/CaCO,
Constant Fibre and Filler Weights

04
Vp (cm */g)

29 9. i Az A7 R0 12 w9 A T R Az FE 3P
(Peter Branton & Richard Baker)

Summary of Results
e
Effect on SBR

Filler

s

Vp

a9 10. B A& EIAT @] FA F B9 dAER F= 9
(Peter Branton & Richard Baker)
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Na=K>Li>Ca>Mg>NH4, Ca, Mg

-1 -

Li
-2

Cs
eNa

=3

-4 -

Aat (calories/gram)

-6 |}

| | | 1 | 1
53 54 55 56 57 58

static Burn Rate (mg/min)

a3 11. €28 FE57FY daE=dd v = G (ref 4)

rr

goles FRol wet dakEe Fi GFol BB Fadds TAge] b

TALE = FEAFH(bicarbonate) = EH4FH (carbonate) > AFYH (nitrate) > A4AHH
(phosphate) =& ©]H 7|04+ (dibasic phosphate), S 4©]<(chloride) > J4FS

=v
(sulfate) > T 7] <0 4F< (monobasic phosphate)

L= citrate®} phosphatesE FHIFo] HIVIAZ 7F o] Agstal JAT(John F.

Krasny, 1987).

14+Q} 2 F(monoammonium phosphate)2 2 44 S (static burning rate)ll FF= F
=

A spou, g Al 2EAR ALFT

O



gulFolol Frhsts ST Ae AERxS RSl FAAL ASHAY 1 2
A FHE Fol TWo] ;s ASHTH AFAA FE AFSE AHIAY

R % 0 E4E ok % sol YAk

® 5. 942 HEH7MA Y FFJohn F. Krasny, 1987).

AALZZA| A ZH A AA&7FaHA
Alkali metal citrates NH,H.PO, NaBOs3
Alkali metal tartrates Urea NazB4O7
Alkali metal acetates Alkali metal phosphates NasMoOy
Alkali metal malates AlCl3

Alkali metal formates

Alkali metal nitrate

Alkali metal sulfates

Alkali metal carbonates

Alkali metal bicarbonates

Alkali metal halides

NH,H2PO,

Urea

Alkali metal phosphates

NaB03

NazB407

NagMOO7

AlCl3
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@ A& Z3HA

« HEAFA (borate)
o TFAFSE (silicate)

« ¥3}= (chloride)
O o] H7bste AAaZstAlE olel 9k Zt(John F. Krasny, 1987).
« &FrlF 3= (aluminium trihydrate)

O ZF Ex UHEFCIRS AHE3tY F0l259 d4%E A <(bun rate retarding)©l

24k (sulfate)> A 3} < (chloride)>Z 4+ 4 (nitrate) > EH4F 3 (carbonate)==3 4+ A (acetate)

_20_



IR

E
=

4-2. SHA| A Full o} Luteha) g

: KT&G B9 4%, 85 45, U= 15

Ll

HH

];]_]__

]

Q

O

Db

!

o

o

O 3HA

(1) Euigdvie 23

o 4

o}
=]

H
Ll

bl (5L A 28

AT (FEE, ThIsh

Alacis

KT&Go A A4

ol

ol Eo2RE LA Al F

-
T

O KT&G HAgujol

_21_



(2) BldLdE A7

)

N

M
4

4
B!

!

AR A R R R R R R R A R R R A R N R R R R S R v B A v = R R R - RO P
B! BB BB B BB BB BB BB BB BB B Mo | No [ No | Mo | B | BB |F| BB
o || TR | R | | TR ||| TR || TN TN RN | RN A ||| ||| g | R
||| P ||| | PPl |d ||| s 55| 5| e P8 |e|H
e
TE |a|=|nlals|e|lalalx|x|xe|=|alas]elale|s|ala|x|a|ela|x]|
HE || F|F|d|d|en|F|FF|F|F|D |G| F|F||SF|F|F || F|F|[F|A|en|en|en|ed
BE
~
<TE |v|lo|lo|lolan|lolo|n|nloln|alalvu|lo|lclo|x|olo|lalv|lololo|v|a|=
GE |2 |2 2|B|T|8|8|8|S|B|R|8|8|x|R|&|8|2F|TF|a|Q|8|x|&|X]|s
gl
£
o |5|5|5|5\5|5|5(5|5|8\8]88|5|5|5|5|8]85|8]5|5(8|8]8|8|2
M_c ﬁﬁﬁﬁ555555555555“ﬁ.5332ﬁﬁﬁ.ﬁﬁﬁ
!
m__m
! s R E N N N S N NN R R R R e e e e e
ool —l Q| =~|a|~|lQ|~|Q|—=|a]|~|aQ|—~|a|—=|a|~]a|—=~|Q|lAa|[F|—~|Q|ern|F|wv]|o
o
0o = g g g g g
— & 5] 5 g g g g g g 5 S S
PN I I T A A T I 2 7
Q (n}
W“ ©n Ht w
= " b= g | = L - E % ol ol
o g A~ © n| Mo - o = ) T -
m ~ .musl. 2 o~ Gy = e oy a) N e
2 = = S . EL X
e) =1
= F3

_22_



HA =L (mm/min)

10

11 12 13 14 15 16 17 18

10

_23_



| ZFole, HEFOI=

9

571 9

o

=1k

FHE(FEE, 7ot dRtEHl(IAIF8)e] A& HVMAIZR A
Na=K>Li>Ca>Mg>NH4, Ca, Mg

)

°
yal

-

3 23

=

KT&GOI A A%

() 27 43 2
O ol

Aol Ao} 2T

B obelsh 2tk

W

o

O

N
]

3} ge

Gl

o)

ﬂl

o
0

N
il

= A

=

25%%} 16% ZA A

1

Z

o 7}

=

v

m

o)

ﬂl

B

O

N
i

) F=

Higha o] AR Fo ZFoled} YEFO|
o] HAX 7} AAEne] HHEAA R ZFEH JEFO! 47 33%2} 23% BA

A

!

Ve

o}

15

5

=
=

7HAE

3|

=

et ZE3 YEF 9oz d

_24_

A

zl

I

o
pil

ol =

I8

H
.l

O #lo] ZAFollA ¢



@ gole 24 A%

a. A=A Ad

O F=vE1Y Y AL EY

G714 do] Le-MSell 93 mEntEgd S a9 139 AAEE, 2+ &

EHS 18 14 T2 169 AABATH

x10 ¢ [¥E3 MR Frg=46.0V CIDG* 915 81.0) Cal- pomd

11 £ NRM Frag=T5.0V CD@* (191.1» 1111 Cali- 20 pomd

10 ¢ 4281 NRM Frag=f3.00 CID@" (1991 1111) Cal- 20 ppm

175

1257

1751
059

02040608 112141618 2 22242628 3 32343630 4 42444648 5 52545658 6 6264 6668 7 72747678 § 02
Counts u3. Acquisiion Time (min)

Phosphate
(0.879 min)

Citrate
(1.189 min)

Alginate
(6.891 min)

19 13. 9] LC-MS chromatogram
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x10 2 [+ESI MRM (0.275 min} Frag=45.0V CID&** (99.1 ->**) potassium phosphate-mrm.d

81.0
71 T¥7

51 99.0
439

63.0
N3

D e 1 1 1 1 1 1 1 0 1 1 1 1 1 1 [] 1 1 1 1 1 [ 1 1
58 60 62 B4 B6 68 7O 72 74 T65 T8 80 82 B4 B8 88 90 92 94 96 98 100 102
Counts (%) vs. Mass-to-Charge (m/z}

1% 14. Phosphate ©]22| AFAHEY

x10 2 |-ESI MRM (0204 min) Frag=75.0V CID&** (191.1 -» **) citric acid-mrm.d

Ly 1111
1.3 1313

1.2
1.14

1 =3
0.949
0.84
074 871
0.6 aa
054 67.1

044 41
0.34
024
1A

D_

&5 70 75 20 35 a0 95 100 105 110 115
Counts (%} vs. Mass-to-Charge {m/z)

19 15. Citrate 0|22 AF2AHEY

%10 2 |+ESI MRM (0,193 min) Frag=65.0V CID@"* (199.1 > **) alginic acid-mrm.d
41 1111
3.75- 345
354
3251
i
275
254
225 861
2+ 190
1.751
151

12?: 158.1
83

0751
051
D251
D_

T 7 T T T T T T T 0 [ i T
60 65 70 75 80 85 90 45 100 105 110 115 120 125 130 135 140 145 150 155 160
Counts (%) ve. Mass-to-Charge (miz}

% 16. Alginate o]9] AFAHE
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wol=22l 1o o't A=mEIRS I 179 A AT

m
H
i
o
]
.; Acetate
[ (5.076 min)
I
Lt
} \ Nitrate

n (10.253 min)

¥ 17. 9]¢ IC chromatogram

R
2 AT A3k, ®

o= &5 9l (mg/L) A=A R’

Phosphate 0.25-2.5 y = 1361.8x + 89.577 0.9964
Citrate 0.5-50 y = 1171.1x + 1849 0.9974
Alginate 1-10 y = 2135.6x + 494.81 0.9967
Acetate 5-50 y = 6.16x - 1.6919 0.9966
Nitrate 5-50 y = 41.8x - 39.852 0.9944
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a9 18, &ol29 HAA
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1

phosphate citrate
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3500 - 50000 -
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= £ s 40000 -
g 2000 -
< < 30000 -
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i 20000 -
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0 0
Q0 05 1 15 25 Q 10 20 30 40 50
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25000 - i
20000 - 00
a 15000 - i
¢ 6200 f
< 10000 - F150 |
5000 - LU
g0t
a T T T 0 1 1 1 I i
z 4 6 10 0 10 70 30 a0 50
Conc. [mgfL) Concima/L)
Nitrate
2500
2000
% 1500
g
<1000
S0
|:| i i i ]
10 20 0 50
Concimg/L)




[e)

il

AA Gl g AES 05, 25 mg/Le] FEE 7] 5L HHoR HUE T AT Y
] JOEEdEAE AEEE, gk gtk HEES A== 3t & 8o A
E 8 <ol AUAIE (mg/lL)
Compounds | H7ls%E E(E=LT MeanxSD Accuracy | Precision
(%) (%)
0.5 0.48, 0.40, 0.40, 0.38, 039 | 0.41+0.04 8225 9.56
Phosphate
25 224, 179, 1.94, 2,46, 198 | 2.08+0.26 83.25 12.71
25 245, 243, 244, 2.50, 2.62 | 2.49+0.08 99.46 3.10
Citrate
25 2521, 24.94, 24.87, 2491, | 5,485,032 99.40 1.29
2433
5 533, 5.14, 5.15, 546, 537 | 5.29:0.14 105.81 2.64
Alginate
10 9.81, 1049, 10.18, 11.28, | 14394055 103.90 5.34
10.18
5 3.61, 479, 4.17, 5.00, 480 | 4.49:0.60 89.83 133
Acetate
10 10.19, 9.72, 9.92, 9.99, 10.14+0.44 101.38 435
10.87
5 3.64, 3.76, 3.80, 5.05, 5.00 | 427+0.73 85.33 172
Nitrate
10 9.45, 9.48, 9.45, 9.48, 9.56 | 9.48+0.04 94.85 0.45
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£ 9. 9 HE&EY d&SIA B4 2H (mg/ke)

Tobacco Type Phosphate Citrate Acetate Nitrate

This ND 12,823 147 221
This Plus ND 11,469 134 227
The One ND 12,205 123 226
Raison Black ND 12,424 116 262
Esse ND 11,734 113 247
Carnival-S-1 ND 10,138 113 214
Carnival-S-2 ND 10,884 112 184
Carnival-S-3 ND 11,606 129 192
Carnival-S-4 ND 11,792 125 273
Carnival-S-5 ND 12,764 126 227
Carnival-S-6 ND 11,367 137 230
Carnival-S-7 ND 11,264 128 274
Carnival-S-8 ND 13,431 122 274
Carnival-L-1 ND 12,207 113 228
Carnival-L-2 ND 13,945 118 220
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dRguel Autgrle] WEE Fo] AP opAEM L] TEE 19 200 ¥
of. dutgfol= Sk Eule REoh HAFEZ ¢ 3.8% O ol AEH ASZ YEY
=4, o] & EFHA ol e EO# Autul o} bl e] Y8E Foll ofMELE
olee] TEE & Aol7} gl Aow ATHETL
Acetate Conc

(mg/kg)
160.00
140.00

120.00

100.00

80.00

60.00

40.00

20.00

0.00

29 20, AuElsh ATHY U GE Fo] ol EAe] LY FE M
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E 10. B HERA 9 AAZFIA B A7 (mgkg)

Tobacco Type Phosphate Citrate Acetate Nitrate
This ND 5713 473 24
This Plus ND 5638 363 18
The One ND 5330 478 32
Raison Black ND 5824 334 20
Esse ND 5200 406 27
Carnival-S-1 ND 4366 53 20
Carnival-S-2 ND 4407 75 14
Carnival-S-3 ND 4575 62 24
Carnival-S-4 ND 4546 76 17
Carnival-S-5 ND 4646 83 29
Carnival-S-6 ND 4236 89 33
Carnival-S-7 ND 4551 84 50
Carnival-S-8 ND 4503 95 45
Carnival-L-1 ND 4950 247 44
Carnival-L-2 ND 5017 246 38
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Citrate Conc
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Aot drbefol = kdEHiol Huh HdEER OF 350% B ®Bol AEd AoE 4y
Bt o] #ozRE dutdniel ddAde kgl ddA Huh ofA| E4td
< 0 Bol ¥ Aoz dddn. Iy 749 ArbsEdd Hls 17109 FFo]
A A dEFe FAE ZITh

Acetate Conc
(mg/kg)
600

500

400 -
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200 -
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Nitrate Conc
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S nmats] 9l
3t LC-MS/MSZE =A3 2

I * 113 Zoh

o] gul WEE Foll Alginate®
24 Alginate’} A &% o).

Ak o]

45 Fol Alginate®] FE5&

U-&Eol= Alginate®] §%7} FAHA

O #o AelA drtetufel bl W 8=l Alginates 3718
o8 ddHT
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E 11 9] WEEANA d2ZEA B4 A7 (mg/kg)

Tobacco Type Alginate
This 1271
This Plus 1320
The One 1378
Raison Black 1390
Esse 1502
Carnival-S-1 1181
Carnival-S-2 1395
Carnival-S-3 1515
Carnival-S-4 1221
Carnival-S-5 1551
Carnival-S-6 1397
Carnival-S-7 1297
Carnival-S-8 1526
Carnival-L-1 1271
Carnival-L-2 1354
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o] Y&=o AlginateE H7}st= FE57F AR Ao 2 AdEh

Alginate Conc
(mg/kg)
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E 12. B FEAANA AaFFskA] £4 A (mg/kg)

Tobacco Type Alginate
This 1488
This Plus 1403
The One 1417
Raison Black 1555
Esse 1376
Carnival-S-1 1691
Carnival-S-2 1733
Carnival-S-3 1677
Carnival-S-4 1663
Carnival-S-5 1619
Carnival-S-6 1973
Carnival-S-7 1764
Carnival-S-8 1696
Carnival-L-1 1669
Carnival-L-2 1656
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Alginate Conc
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W&E EFolA Alginate’} HESHUZ dwrEnuje] WE8EH FdAEu]e] &=
Alginate®] %7} FASHA HAE= Ao

O flof AolX dnbdujel kdgmjol gEol FARE #59 AlginateE 7}sh=H)

b BAL & 57} ¢

.Jl

5-4. 2] AAA Fol A2 FoA 3 A

O ctxignel dwgtale] o] AHEA] Fo ALFsIA AERO|E Blwsly] 93
AlginateE {2 £E3] Alginated $EE =33 Ay dutguje}l ek wn)ol

AHA] ZF A Alginate’} 7 E 5 AT

O Alginate®] F5+ Eurgle] AdA BT hAGu]e] HAA A A 2F 20% | ]
A Fors AFE Fom 9o Ao Gl A&st= AHEA o= A4
F3tAIQl AlginateE T Bl HUlsles ASE AdHT

AgHoz I FWAAE JUPWolE FAGATACIE WEER AUA =BT
of A4EFAA FANE, PAEAE, ANALS 44T glen AAAE Yud
Wlol of 20% AE T Wol AgdE Aoz BuET. EF T BAHAE dukgh
JE HAFAGHE WEES AAX BT APHA Alginated AEHT 910
W AdAA ol HAAT o 20% BE © Bo| A Ao BoH
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3.0 47171 € 71+

3.1 o]&

lu

ZulEgEx

o7 olgaEntEIHT S VETFHL IY 17 Zo] &8 AR, ASFTYH, H
=, 2g#, AE7] 2 VISAR Hol Jdom AR AxIAtel wet @ B g O%
£ Fo|7] Sty BEl# AFo) BEd 9 AAZA AHZYAE FZAI

311 Jx=

FY#S vl A2 JAR FIH dof &Y F ARE udstollA AMAITIA Fo
H o7 3 F5S A7 odY wEld HEZE 150 T 350 kglem? FFHolA AR
T Aofek st AZbate] W& A7 A BAstA A= QF Hoh

f
g

THE Holl 9F 10 ume] <+
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3.15 AARZA AZEHA)

AEZHM 2 nEFe| dole udFAE T3

o] At}
3.1.6 AZEV]
EXNEZAH 2 AR uwel AVAEE HAEV], #AV|sstd HE7] 9 3stE A&7 SOl
AE71E AL

98 1. o] eI Z2vlETJH T FAE

317 X 23 2o AR FAFAZL 4 At}

4.0 Ak B 2F8Y

< AAL 02 ume] TS THAIZ 224 0.2 pS/cm

rlr
i)
o
o
K3
fo
:OIL_r‘
N
o
rlo

412 AZI AL AAY (0.025 N H,SOy)
Z138k 34t (sulfuric acid, H2SO4, 98.00) 2.8 mLE AA|FE Al&3le 4 LE FH3Ith

413 €39 (0.008 M Na,CO;)
AU EF (sodium carbonate, Na,COs, 105.99) 3.392 g& &9 ¢ 4 LE 0. &8 &
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Mo ALgEE BE ASE t2E AAN A48T AF Fols AFS Holol 3]
o FYS e glo] Foh Weoht £F (lge) AL ALY §IAS o X
of RT3 AR AR WEo ALEIT,

414 €99 (1.7 mM NaHCO; + 1.8 mM Na,COs)

B AU E F(sodium bicarbonate, NaHCOs, 84.01) 0.2856 g3} ®F4FUE F(sodium carbonate,
Na,COs, 105.99) 0.3816 g2 Aol Ho] 2 LE 3l &2 FH]o AL&3t= e AASF
= 7t2E AASA AMEE A AE Fole dES BojEd 3719 FYES o= Aol Foh

42 TZL9
42.1 Aol EFEY

42.1.1 Aol EZYH (1000 mg/L)

HAAGEFS 105 7 110 TAA 4 AZF Ad=xeta, diAA oA 23 o5 AAUEF

137.1 mgs AT 5o 100 mLE 3t EFHNYS 2 AY AHE ZEEHS AL

=3

4212 Aol FEE (10.0 mg/L)

Abol 2 EZFAN (1,000 mg/L) 5.0 mLE 500 mL F3|ZetxF0)] Yol AAFE FA7HA

7Fete] Az} o] £ 1 mLE FAFol£ 0.010 mge &3
422 Ql4ko]lL T8

4.2.2.1 Rl4to]l2 XFEHUN (1000 mg/L)

105 CoAlA Az ARJAAMUEF 1727 mges AF3] 2o} FAFo o 100 mLE 3HA

U B EBELe AL8wT

o] £ 1 mLAl= Q4kol& 1.0 mgS FTH3Ho).

4222 <AAtolL EEEY (10.0 mg/L)
Qatol LT =AW (1,000 mg/L) 5.0 mLE 500 mL ¥ Zgt2F0 Yol FAFS FA 71X

7Fsted Az} o] £94 1 mLe 4ol 0.010 mgS

50 AEAH 9 #

50 Ae<e vg AATE ZZddE

g ==

giid

)

SRR

€71 AH .
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6.3.1 HAYX (Precision) ¥ HATZ (Accuracy)?] =42 AA G| HAFIA =2 10 uj
HES FYA FEELA S AU ASE 4 7 ol EvRIstY, 7.0 At} F
sHAl et HA@H FFAAE I
632 AIEE JAFAEE FHT F Je A JASEEEEA S B4 24943 CwH o
# (CoTe] UM ELE YL, JASAIEE FEE F §le 45 o5 B8
T2 A ARE YA o] w AT E= HVIAEE BA3 FE (Caws
A B& AEE FHT 5 (Coote] zkelol tiF AVbssE (Cal il Mg
A YER™ 2 ko] 80 T 120 % olujolojof dTh
Aare--9 5 q009=-"07Cs L1009
Ce C,
7] A, Cu: SEFELS B4% 5=
Cc: 5 &%
Cav : A7 EE B3 5%
Cs : A7I8lA &2 A8E B4% 5=
CA . %7]'}2'):‘_‘;;
633 AEUEE Aol % FHEFHA (% RSD)E AlAFstH =3 go]l 20 % oW o]o]
Ela=
AT = = X100 % (s=%ZAHZ, x =H7)
X
7.0 &4 Axar
7.1 AAE
0.5 mm ©]3tE A AR 1.0 g& A3 FAE Aol AAT 250 mLoll ¥l 10%
Z250E FEIT. 8§99 Fo EAEIE YAGEEES 02 um B AHAXE ARESIA A7
o 71719 Fdste] A%
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72 HAATA A

721 AAST 50 mLE FHSt 100 mL FEZAW 7] ¥ & FF9Y (1000 mg/L) 0, 1.0,
5.0, 12.5, 25.0 mLE 9AIF O E FHsto Y1 AAFTE Fg7tA A&hAZRT HA
THE BFLN o= NE Fo LR AEIE 0, 10, 50, 125, 250 mg/Lel &
FEH oo wet AHEEE TEEYe TR AFE g T F Ah.

722 Y& FE AFE 95t 50 mL EEZu o EFEH (10.0 mgL) 0, 5.0, 10.0, 25.0,
500 mLE SHAIAC R FHote Y1 AAFTE Fa/tA AeoAZS FAAFHE F
FE&Y9] T AR T FEZ A4sEA 0, 1.0, 2.0, 5.0, 10.0 mg/Lell F= I
S0 we} A EEEA wRo leE FE & 5 A,

723 AARAFAHAELE FFLAE 739 Aol we} o] ARMEIY T FYtY ARZWED
Fe AL 4 FolEe HEE AE gt

724 7} gold sl I WME T EolE A4tste 47t 55 FEote] T
AE AP

7.3 AW

73.1 oleazulEgFze] AA A|2HL AEAA £5L | 3 mL/min® 2 1AHAZ
ohs &8 9@ QNS SejRHA Bzl o4y 9 A=V AEE7 ASH
frAE wW7tA 7oA

732 Hzol ™ol dASHA FAEHIL &Y AEr P 7 EA 9 uiEAdo] HAstEA
ANEE FYUstY AZEIRS A 2 SolE9] HEE AE gt

733 ZF g0l dFsts v=e WA EE FolE AL

734 A8 Fola WA EE Fol7f HAFAHY AdHs =T Aedde AE dAFES
HAstd A3 sEZ AEd] FA4F ths o] &HS JHA L AP

80 AT
81 Z+ A8 ' ARMEIHORZRY 7 Folo PEE Holae WA Ee ol A
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82 vlojZe] WAHORRE T 4L AgEtel FEE ALt

&S (mg/kg) = [A] x F

oJ7lol A, [A] = AFHOZHE T3 F5, mgkg

9.0 I3 A=

9.1 US EPA Method 300.0, 1991, The Determination of Inorganic Anions in Water by Ion
Chromatography

9.2 US EPA Method 9056, 1994, Determination of inorganic anions by ion chromatography

9.3 Standard Method 4110, 1990, Determination of anions by ion chromatography.

9.4 DIN Method 38405, Ionen Chromatogarphische Bestimmung von Anionen mit Suppressor
Technik.

9.5

l‘

AR, HeEFHAIEWHQ2002, 6), 2-2-1. o]/
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10.0

| =]
»s

[—__ s NOE 10,253

SAcet 5076
—
T —

i
L
-

Acetate

(5.076 min)

Nitrate
(10.253 min)

Retention Time (min)

I9E 1. 20|29 o|2I2vETHY

% 1. Solese oeaznE1y AP o
Parameter Condition
Model Waters Action Analyzer
Detector 431 Conductivity Detector
Pump Waters series 500/600
Suppressor Alltech 335 Suppressor Module
Eluent 0.5mM NaHCO; + 0.6mM Na,CO; or Borate buffer
Flow rate 1.0 ml /min

Pump pressure

850-900 psi
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3. "SElAETE o

Lole-AAaBuE T Y/AFEA

(Anions—-Liquid Chromatography/Mass Spectrometry)

of NEWHE2 Hul FTol 5ol SAWHLEA, NRE AAlF2 FE F dAa=zrE

1.2.1 o] A@

122 © AEWHE AAAZNEINZE Feld the AFEAIZ SHsE Pl

123 o] el ok g@r Foll FAttel

1.0 mg/kgol Th.

¢

1.3 4 =4

1.3.2 =AF+= AAA, 55, A5 283 ofAlESZ AHE HolE 3 400 TolA 15

30 F EQH HEY F 48 SRUFZYE Go ARG Rl m@se] ALBTh

20 8ojAH9
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3.0 47171 € 71+

31 dAzZ2ntEdg=

311 HAARvtEIZE ol I¥I o] ol FEANF, SMiHER, ARFAR, &

T Y2 HERZ FAHI HAESHAAM YU A2 7|ESHIAM SAHEZZH ml o
2 71#A Aoz Bt}

IIEE

a9 1. 4 I 2nfEJYZ Y FX

312 YAZ 282 HAE 2 mm, 29 5 7 20 cm®] Eclipse Plus C18, Bondapak C18 (10
pum), Novapak C18, ODS, LC-1 59 #g#oly 553 Zdss 71X EgHAe=
g B4 Edo 7 5k AL "ste] Adgit

313 °]Fde ged 2o

rlo
2
ofh

3.1.3.1 0.1 % Formic acid®} oM EUCIELE S & 13 2 TSkl ALE-SH
3.1.3.2 %L 02 mL/minE AF&3HTH

4.0 A 2 FFLY

4.1 A<k
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411 AAF
=7 == de A o) ZF o]2S AASL 02 pme] S EFHAZ] EZA 0.2 puS/em
ojglY] MEE #HE Zte EE

412 3XH4+
EZ 9 AF (formic acid, CHOOH 46) 100 mLE <F 1 5 m
sazntEIH ] 293 u) TEEF] IR BLEdIr) g A

413 oMHEYU|EZE

ol EYo]| EE (acetonitrile, CH;CN, 41) 100 mLE ¢F 1 ~ 5 mLZ %% AL 5 uL
3t Ztxg2utEd g AT o EFEHY IR BEEINIY) fle AS AHE
El3=

42 ZZFE
421 ETY9 (1,000 mg/L)
50 mL Wl2aZgaTo 7t o] 250 mge A3 FHI Y HAAFE Yo 25 mLE
o} o] g Ao Yo Wekae] HESTH o] £94 | mLe ©l2 1 mge FF3h
422 EZFEY (10 mg/L)
EE9Y 250 pLE A3 Hst 25 mL Wl2xEe2Fe QA AATE Eo] AT 25 mL

2 3t} o] 4 1 mLe °] 0.010 mgS -3

50 ANEAH 2 #E

Y
i
b
i
AC)
2
il
£
b
rr
Jo
A
ofo
N
9
1)
L
o
v

51 AB5E 1g

52 AFAE7I= HIdA AAR AHRY F sxE=2 oy H AHE F 11 Ak AR

Sus AHT F dxsto] AT

53 ANEAFH F vAACIH QoA 29 ol A=A F AHERT

6.0 AZRZF/AZ=TE (QA/QC)

6.1.1 WHAES3SA (Method Detection Limit) 2 & 3HA (Minimum quantitation limit)y= 4 Al
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S CISEE

W E
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AYWE (Precision) @ A X (Accuracy)e] A2 AAlFod HHEFSA F=2 10 Hi7}t
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6.3.3

) C Co-C
A QFL:—CM x100%=—“é £ %100 %
C A

AYE = =x100 % (s=EF=H3}, x =%
X

g

)

7.0 E44dx

71 AAE

0.5 mm ©J3t= ZHAZ A5 1.0 ge BF3] FAE Ao BAF 25.0 mLol| ¥l 10 &3t

j|:_l,
fu
all
e
ol
i)
fo
2,
ofy
2
i
2
QL
uls
A
>
%

dEES 02 pm B AFHAE AR A AT

72 AARZZAL FA
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9.1 US EPA Method 553, 1992, Determination Of Benzidines And Nitrogen-Containing Pesticides
In Water By Liquid-Liquid Extraction Or Liquid-Solid Extraction And Reverse Phase High
Performance Liquid Chromatography/Particle Beam/Mass Spectrometry
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E 1. #7714 E4S 93 LOESI-MS/MS 23 =7

Parameters Al -3

Column Eclipse Plus Cjg column, 2.0 mm i.d., 50 mm length, 1.8 pm particle size
Mobile phase A: 0.1% Formic acid; B: Acetonitrile

Gradient Time(min) 0 3 8 9 9.1

Column flow rate
Injection volume
Column temperature
Ionization mode
Capillary voltage
Gas temperature
Gas flow

Nebulizer

Solvent B(%) 1 1 100 100 1
0.2 mL/min

5 uL

30T

Positive & Negative ion electrospray
4.00 kV

350C

8 L/min (Ny)

35 psi

_66_




