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2.2 Smoke Mass Concentration

34 ¢+AdL Hrpsted oA T2 FdetulE e ZHA A (visibility) 3 #¥E A=

o #d BHolth, B ES A7IE BAYNIIE AR F¢ FA 24 Aoz R

IS oFA o A FHNE 7IFANG LAFS FAAIE AL 53] dFEe
Nzdol gold HE FoaT A7FFEEE tE AL ol8sd A £ 4

%
D]>¢
In(Z,/0)
0 ) 1
m= a1 (1)

7], L& #Z(path length)®] Zololx, gt I A7 YA (incident light)o] 2=
¢} F#F(transmittance light)®] ZEelvd, s #F A T(specific extinction

coefficient)o]t}. o] e Ywix oz ZTrdl Age AS 85mYgled ;e zen?
3. 44

3.1 HAH

PPo| i3 YAEALS H7lsl7] Ysle] Ao AHEd ddAe T/ o 2
1=

1. 94 FdA

- TCPP (trichloropropylphosphate)
- AP (ammoniumphosphate)

2. Z2AA FAA
- TCP (tricresylphosphate)
- TPP (triphenylphosphate)

3. F714 A A
- ATH (aluminum trihydroxide)
- MDH (magnesium dihydroxide)

A e
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Ago] Algd ddAE 25 Sigma-Aldrich Co.olA Az AL ALE

PPe] dAAe ozt FASAHES Hrhstr]l At small scale®] combustion
chamber (900%900%1100mm)7F A= 3, o] AL Kokenk Co.(Japan, Model
SMS-38)ll A A 2= e, Fig. 1o 4839 AxS Yehfdd

PP sample®] T%< 25[glelx, A9 v 47—} 20[phr], 30[phr]2 HZA|A
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Fig. 1. Photograph of the experimental apparatus.
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4.1 Char Yield

2 AFolA 2o PPoll g dAA dASEA B/t ¥y F char yield 3 2
#& Table 1¢] YeEPUT. 2 Z23E dHEE Ha 17519— g HrpZe] F7t
gol| we}l char yielde 51 ~ 222[%]171A 718l 2SS HEdon, dAEIE
oA GAA7 vwmE EFgoen, I FAME TCPP7} 7} char yield7t B3k ol&
QA FAAe ¢ w7YF, F 2 EA(intumescence) F A 0] 7] wWiEo] BmA Bt
S 2EAM Este Eg£EHe d3 RIHAASE MIAPLEN g8 dAAEG
char yield7t & Ao =2 Algdd. & F714 949 25 A4Fe] & ddAd
vt iAoz e gs Jehied o] £ F71A ddAY w7t Fd 7]
3 Aoz FIA G A BaAl ZAF(H0E A7) WFel char yield7}
@e 2o g Algdr

Table 1. The result of char yield for PP

Char yield [%]
Types of flame retardant
20[phr’] 30([phr’]
Phosphorous TCPP 20.6 22.2
system AP 90.1 -
Halogen TCP 18.7 20.1
system TPP 197 =
I : ATH 72 8.1
norganic
system MDH 51 -

* phr : parts per hundred parts of resin

42 LOI &4

B dFoAM Lojz PPl did dAAl ‘d 54 #H71 ¥ F LOI 54 A%E
Table 29 YeEtT. 2 23 E Ao EE dAA S H7MFo] F71EFE LOI= 4 ~
11[%]7+#] 57}3}“ BEE HElHo=ZHN PP°1] 3 ddadE = + U} LOI
49 3% FdAY ¢ wt Fe BAfle] Ao AHEE ddA 2T dAEH
s ‘«}E}lﬂ‘}i\:}.
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Table 2. The result of measuring LOI for PP

LOI (%]
Types of flame retardant
O[phr] 20[phr] 30[phr]
Phosphorous TCPP 18 26 28
system AP 18 25 27
Baloget TCP 18 25 27
System TPP 18 24 29
I : ATH 18 24 27
norganic
R MDH 18 22 25
0.12—.
g
:g,‘ 010 o
o
5’ 0.08 -
% o.os;
§ 0‘04-‘4
% 0.02
:,é, o.oo-.
0 100 200 300 400 500 600

Burning Time [sec]

Fig. 2. Behavior of smoke mass concentration for PP at 20[phr].

4.3 Smoke Mass Concentration

2 d7dA €3 PPl did dAA9 dA54H Bl Wy
20[phr]¥ wWe] A7|FFs= At ZIAE Fig. 29 JeEtiA 2
< PPe 54 A= FAY Yetidd. 2 Z274E 49Ed A
A71FFsEe MAHoR Frsigrt gaste 3EE YEUA
Ao dA vzt Fel ojsf Ztxde BgA dxd 7|3
& o2 AlREHM, dAAY RS EF FEF Fole
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Aoz Atgdt dd4 FdAME TCP, ATH 2 TCPP7} Atidoz #Ho
#$& Yehlidoh 2 cﬂ dAAE HlstA €L PPY AS AVFHEEE
A A¢EgsE 32 #3g YedY ddAE HtgeEN FE2HY
g = AR 2 %}eﬂ%% 23|28 F713l7) g&o] daA 9o =39 4, dE EH
8 58 Hrtslg 2943 S 7AaAZ 287t ita Alsdh

5.

I

£ AdFdM<e PPl i dAAS G 54S H7} HlwLE7]

EE WA 7EA il HAEE chard] 4%, LOI R 715 FF=

o2 2% g3 22 28E 42 F A

1. Char 4% A% ddAA9 H7tgo] F7istol W char yield= 5.1
222[%17A F7tste 2%E degdigen, ddads AA GdA7} Buy ¥
ekew, 1 FoME TCPP7} 7H¢ Helwtth

2. LOI 349 7% daAY H7tFe] F7184+ 5 LOIE 20[phrldXe 4 ~ 8[%]
7NA F7bske Z%E YERA L, 30[phrldME 7 ~ 11[%17HA S7tete A
< YebdozH PPl i@ ddEdE FAF + AU

3. A71FHTE S BAE Q2L FHEFE FrlEHst #FAsGE BFE 4
eliem, TCP, ATH ¥ TCPP7} Bz oz Hojd dA&ZRE HEt Ao
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