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Studies on Combusting Behavior of Fiber Assemblies (Part 2)
Heat Propagating Behavior in Flame Retardant Finished

Fiber Assemblies from Burning Cigarette
Shigeko NakanisH1 and Fumiko OHxoucHI

Faculty of Home Economics, Japan Women’s University, Bunkyo-ku, Tokyo 112

This paper deals with burning and smoldering behaviors of flame retardant finished fiber as-
semblies. The results obtained are summarized as follows:

On the combustible behavior in fiber assemblies finished with various kinds of flame retardants,
both maximum temperatures and heat accumulation are remarkably depressed compared with
those of unfinished fiber assemblies, especially in the horizontal direction. The depressed effects
of inorganic flame retardants are larger than those of organic ones, especially, combinations of
boric acid and borax give the largest effect.

As to the effect of the flame retardant finishing on cotton/PET blended fiber assemblies, de-
pressed effect of heat transmission slightly decreases with increase in ratios of PET because of in-
effectiveness of flame retardant finishing on PET.

In the case of bedding, flame retardant finishes for both ticking and fiber assemblies are required
to attain sufficient flame retardancy. It has been also confirmed that even inorganic non-
durable flame retardants hold sufficient effect against a short time immersion in water and dry
cleaning.
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Fig. 1. Comparison of maximum temperatures of cotton fiber assemblies observed
between unfinished and finished with various kinds of flame retardants
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Fig. 2. Comparison of accumulated heat of cotton fiber assemblies observed
between unfinished and finished with various kinds of flame retardants
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Fig. 3. Comparison of maximum temperatures and
accumulated heat of cotton/PET blended
fiber assemblies observed between unfinished
and finished with flame retardants

Fhe LT AMT bR TABEOKFEL 2L
TREPTELDLTEVVRAYHEEL TV 5.

(3) #/PET E&blrAbhimMLOKE

Ko, E1MTH-#B80% & PET 20, #50%
& PET 50% #BABIYRAUAHETERMI LA
Thterfiv, TTABECH > REBEHOELEYR
L7, FORBYRMIbHi-0BALEEL, & 100
% L3t Fig.3-B,C ird. RTHLARISK, &
100 % L ACHEALYRL, KMIblh FETAREDH
MEEIBEBRELERELI LI ERL TS0
L, BRMIbHAEDRS ZIETABEOKFEIIZE
AERLRTLGICEVCV AL EHFEL TS, T
bbb, BEEREMETFH T 90~150C, BEHRTIX
50~90C IK: EEoTW5. ¥ 1z, KRIMLbHEEKR
PET oRAHOMM - THREIEREIMILT
WADIH LT, ML OBAE, 100 KB~
80%, 50 % LiRo BAKMN KA LT PET oXhrif
M o hTRELERELET AT HHEMIRE
hT\w3. ot PET oRAHOMINCHE > TIIR
BARMATHE LRERTS. Thbd, vAr—AK
ekt LTHS T PET o X 5 hABBEC 3D
¥ O FY TV ERTFHLTWS. £0kd, BEb
BT EY B LD, mHELIAE
Wi MITETMILcEBRBET I XL,

100
90}
80
~ 70|
-
8 60
5
; 508
k-]
5‘0 '//\\H
3 unfinished iima
3 COTTON 100%

[
(=]

a & COTTON 80% <« PET 20%
o = COTTON 50%¢PET 50%

10—

4 5 6 7 8 9
Density of stuffed tiber (x10%g/cm®)

Fig. 4. Comparison of ratios of weight losses observed
between unfinished and finished cotton and

cotton/PET blended fiber assemblies

(455) 55

NI | -El ectronic Library Service



Japan soci ety of Home Economics

BARB¥LE Vol.42 No.5 (1991)

(4) MBEHERI LR MTHE

LEROERI I\ T, KRB OERD HRBEHK
RYEHLTHET S L Fig. 4t WRTI5K, MIK
o Thish Ris- - ¥ mTEENIEONL. T
bb, FTEMIbLOBE, #1000 % TR TATE
200.06g/cm3 ¥ x B LIzEA L 100 %R DOE B,
PET BAHOBEMMCHECRERLNLIETL TR
ZKinh, SHBOMRREROAEIILENALND.
LA LIMIHATid, 246801 30~45 Z ORI 0E-v
~AOEIEVRBE D, SEOMREMIbIEAD
haLoEXBDBLRELLS. L LMIb T,
KN Thi-0Ba LT, 100 %D O DORMBER
BLEL, BAMMCH - TR BL s AL
AT, OB, ReRLcRERE - ERECLD
hEERE XSHBLTHY, LEG) OBELALE
Brisboths.

(5) MBS L AR BT BHMEPbICHT A MIO

-2

EEDLEADBEBEIbIOR TR AFHOKELE
BTALENRDL. T TPRLLARENL, itb
kel TamIoEROBERFRYRNLE. £0
REOBRMBE LS LA LEDOMERY Table 1

R, FRIZIODKRDOZ EBHLMLTHS.

1) WEVRKMIOBE, blooXTik Fig 4 wiR
FI5 PET BEbLIL-ORBERILHETLTVS.
LA LS EADBEIRITEALLBEGEVA, Zhikf
HOMPEOHBCIELDOTHS.

2) FHAMILTH>ThblRMITOBEILE
EAEBEINIR,

3) bROZHEMILTH > THHUABKRIMTOBS
BAXED> TR A1, MIblOLADORHE X HK
ENAE, RERLBI0ZDLONBEETHS.

4) TEIMILTEHLDODRRKENRYHENLD
h5, Ll PET 0 $BADO L O s HESNRD
MEGEERR LR,

5) PET B&bl-0 BRIk ARKHEKO HRERY
DEBREETHONRALAI.

(6) —BsMEB M T - DRk, WKF542 Y —=

v 7EEDOHE

—RHEB M T M TH M T Lo bR O SRE
HOLD L HEVHREREN ACERNEDHELS L\
5299 bAiBB. TITCEBAKBCRMLOhRVX
Th, KBREIVIFFIA 2 ) —=vI/CHLTEDOR
ERErETIOYRNTAC LAkDHZ L EEL

Table 1. Comparison of combusting behaviors of Futons made of combinations of
unfinished and flame retardand finished fabrics and fiber assemblies
b h E) IR m I
WIS L TEL L -7cboh R
w 100% 13LALESH g bz ML THAZERC
* .
N | mmw 99. 9% 92. 4%
¥ 80% #100%Nb7: L FEcHiz e
I |PET 20% 13LA L2 sLTLZS.
b | | wm# 97. 0% 90. 0%
PAY ] 50% 2 BRI ) TATIH
PET 50% |[bIMWIBRETIMNMILALLR | BRTHRLTTEIHXRKDOLY
TS,
EL 92. 1% 65. 0%
8 100% |AIHEEDL->TMITLES. |MIKD.
DB DAV LRSS, FINARANRIL L 72DA,
. s 73. 2% LAY 0%
n
# 80% [B100%DHALUTWIHE | BIRD.
I |PET 20% |FHEKDLOHERTS. SISARDHBRE L 72DA,
b | | mmw 68. 3% 0. 2%
2 B 50% |BRLLALoh LN LEICHEK | HARKOL ONLEHTVTEIR
PET 50% |¥OLoOWHHHETS. 2FULIR 1 0 0% 8 0 %FH»
LIhEYRLNIN,
| mae 59. 4% 40. 0%
56 (456)

NI | -El ectronic Library Service



Japan soci ety of Home Economics

bhoRFEXBHBTHHE (F2H)

Soaked in  [7] Treated with Treated by
Untreated water [:] perchioroethylene charge system
PPR.C. : Polyphosphocarbamate
GM.C. : Guany methlol compound (NH )1 HPO,
"{"-‘GHIEQ (NM‘HPOO
100t finished |, 8, 0y (NH)XHPOw  NHoSOsNH:  NHaSOWNHa  (NHueSOs
g 2k GG Ve Y b
/ / i Ak 3 ]I -: 1 Bls
= 80t A / {'. 2::‘:;
S 7 % Y 1 < IR iR AR U A&
° 7 v A8 VIR NIl R (R I H R
€ %L VE VE VE KE KE YL N
o g R A adad ol
g ALV VE L Wk WE U Kk
: TREUEVE WL VL L
4 7 U | :' Ak f : 1 Wl
o WV VE WENE VE WL EL
/ / [ 1t sh% s U E Al 1t
5 TVELEVEVEVE UL WLV
£ BUEEVYENL VWL WL VL N
go AHANRAHAE AV VIR U AL
] AR AR AR AR A Uk
4 7 A AR Ui AR UiR Uil At
’ MR Al Ul A F 3 g WAE
. Bk Ik B Wk Ok
Conc. of t i
Coc oftractigi) 20 10 20 10 20 10 20 1

Comparison of ratios of residual amounts after combustion of cotton fiber

assemblies unfinished and finished with non-durable flame retardants
observed before and after treating with water, perchloroethylene and

charged perchloroethylene

bhitc, ToERHEREE LT, o<y FKis
TUF4 5 —KkT ARV, ABREOLI DREER
OBRFRYHEE L. TOKRY Fig.5 iR+, h
LIX%ELBHCHT, KBRROVSFA 7YV —=v 7
Tixd ¥ B REERAbREVLZ EXRINTV .
ABROBE, L C20%BWTMILIbDikizs
ALBRtEREX &b o ERED L1, Thit20
BHEHRABRIAEENE D, BRIZL>THT
FlixbrBEBHE L TH sk Aty +o#FELES
BYERETALDEEZLRD, V542 Y—=v 7D
BER, ThHoomMIFVBERLLGEDEEIILA
ERFIED, F+ — R TRABROKOEECRRI
X o TREFHAMEETOEGEITRINL. Zhid,
F v+~ CETRKBROADHELRLY, DEBED
RE L BRAOXAR IS EELILRS, hb Y
SA42Y) —=vI7yOEEY, XbkFHLHEVTO LOI
oMt (Fig.6 BR) LAILIRTHS LBDTRIF
Te—HrmE i,

P EDRERY S, KEEO—RHEBF £ TR TH K
BREE TIAMEYERS Z 1k, FF342 Y -
SVIZEMLTHn ) OERXETHZ E08TBDLN
fe.

4 B %
FIHCETRMI b OMPEEBIT 2, K#

PP.C.: Polyphosphocarbamate
GMC. : Guanyl methyiol compound
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Comparison of flame retardancies of non-
durable flame retardant finished cotton fabrics
observed before and after treating with per-
chloroethylene or charged perchloroethylene
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