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Abstract

Ultraviolet absorbers (abbre. UV- absorbers) matched
with carriers have been applied to improve lightfastness
of dyed Nomex farics. The effects of additive type and
concentration of UV absorbers and carriers, irradiating
time of carbon arc lamp on photofading rates and
lightfastnesses and physical properties of treated
Nomex fabrics have been extensively studied. The
dyed Nomex fabrics had been treated with
UV-absorbers matched with carriers will effectively
increase lightfastness of dyed Nomex fabrics and that
photofading rates were decreased, above all, using APS
or acrylate agent as UV-absorbers matched with
m-methylphenol as carrier can obtain better results,and
the lightfastness will promote about 1~1.5grades.

The strength loss ratios of dyed Nomex fabrics that
had been treated and then long-time irradiated by
carbon arc lamp will be lower about 15~20% than
control samples » above all, using o-hydroxybiphenyl as
carrier and APS as UV-absorber, the results are obvious
effects. Another , using carrier will decrease sofiness of
treated Nomex fabrics, but the UV-absorbers have no
obvious effect on softness. We also provide data about
how long it takes until fading of samples is observed
under various conditions.

Key words : Nomex - Ultraviolet absorbers + Zarriers

Lightfastness + Photofadding rate - Basic dye

— ¥ amEy

BRI ESSRHHE LN RAO UL S B
FR —RABESAFTANGARB M2 8
# > #4o : Nomex - Conex - Kevlar ~ Technola - PBI -
Trevira..... 3, 3 -2 4/ @ By MR R i 4776 R 3T fo
X 2% + #4 : THPC - APO - Firol 76 Pyrovatex
CP.. BB MAZMAYY  ommpsmEngtm L
BT - — B o WAL R R Z M
B FERLRGMIML AR AN R R ER
HoRURLZEAN SR BRRLAMALTE S
@ 0 P d AHALH(Du Pont)2 3 A7 4 & 2 Nomex
W BRI LI Z 5 MR+ {2 B Nomex M
RS Z AW LA (TgS275C) 2 i & REp
EERAES BT HZAA L% L0 Emm
# @& R FLURE N E S S Nomex 4548 B 8 4
WHAELLEHAMERTEBL S RO H LA
Moore" & 8 A/ H E/20% 2 4 R AR m
8 1996 FEALBAHMGEBTHESAFIAE
D, 48 & Nomex LR SRR T 3VE 3
B EABER Y58 E HIEIT - Nomex &
MAHLROBRLASBOME 25 - FHB ¥
T B2 455 K AR & B3 % Nomex # 3 #7 2 &t
RELTEGRARITRA  BNANIEAS
AStH LRI M BREANIEY A AR R AHA
SBAUZ RIS BUBMET A RES LN 2
ey Nomex B RIT > U H 2
Nomex & Mehdt A& RFF » WMot MM
ERFEE - Fit » KX IFSHH R 721 49 Nomex & 4
ZHHRI— IR R B RS T i
HTHRERRPHZRASA &4 K S ob—af
ARECRTFEARARMMA -

= XwmHAiE
-1 BRAR

Nomex #4—#Hh— Kk~ #— £k Kk
FARBRUR+ S LMRIT> kKA
BB p ik
H R

(1) 2 Pup,

(2) Mis & itk

Q) ettt i

(4) M Ht

G)ME®R

5 K k&M Acrylate & - Benzophenone % - ¥
Bt Z£(APS) » 4 £ 4 ML 4 (LP-200) & 4 fL 4 #



2 AL H(E-3199)% S MM HAUN BERAR
£ FAD - S-2MANEEXRTRLRAERR
@4 ¥ Nomex & HBiTHE RIE » £ KSR R
Al XM iRk B A KB Nomex HBA
2> BmAMRIEA Nomex oo A e 2F
BoAXPH ELAREMZAMARATARS £
B EERE IRE  REHM M ZBRERIL
ERHMGBIL ) EEANRBEIARGERMER
x AR -

3-2 Wi W R 5 R

% CNS12915 ~ L3233 &3k A & X7k

% N1 4% 45 % (%) * [S1/S]x100

# N 4 & (%) * [S1-S0)/Se%100

So: &ARAKS (Kgf)

S;: ABMIEEEFRKS (Keb)

3-3 T HE MR C 4R ONSI2915 L3233 i: e & &
B 3% Ao £(%) © [Lo-L1)/Lox100%

Ly e FARERA (cm)

Ly ABMEREAARERK (cm) |
4ekEHE:

memic® : (1-PPo) x 100%

Po: A REBE

Pt: ABMEEEEHAABA

W EREHE
-1 HBFISKBRUMASRMAOMMEARAEN
EX X 4 .
Nomex & #iMid sk B R BN fMER
B Tihfmzied R8s LRl
B M APS % Acrylate 4 RE LA F RO KK ES
aAOMREE bl I~H4 2 REPTHio 2k
o B S~H 8 THARIMBKKA Y FANE
AAEAREYVERACRLELAEFRALE &£
PUREMNSHOVELARAEEAYVIR s — &
RERBEFFTMERIIMBRKARASRMA T2
mEE EX L S AR 6 FHATHRE
FERENRRUMARERTA RBRERBOK
R o efELHRBETHBRESBTRREANHR
PAY BATERET EEARBRAAES
4%o.wfs B BRE S 15g/1 8% » £ Nomex $ &,
e RE T ZAMMEMR - ‘
42 FARBRUBMEA SRR H i BHEBANY
W (MR 20 /) 8F)
Bk | FofamIRAEREVELBREEY
HEBM EHARNHLERFAMR - £ Nomex
M el APS % Acrylate & &) ¥ s sk R U R B4R
B) % i Ajnd o 20 /R R AE A R ML H)BRE
BREAS WHRABBHEZHREDORESTE
X REMEO B L-FHAER LR G HRE
BMELARARMTH  SXRAHBHBEAEHY
HEREeHEMmMM - 2N ARBE 2 Nomex &4
BE (CHi) Zéa (i) S*ATHRAL A
REFRERE -

43 N BRUBMBE S LR YT HZHH YR
B0 9 R B 10 T 5 3% I s R A B 69 fo 5T H
Jo Nomex it &, #thad Kbt o £ A RBIE R 3% N 09
AMFSIRRUMAFZ M PRRY - Fdk 2 ¥
BB LMY ITHRAMMPBRHOHR  WHE
ERMYPERTERMGRERSAR - B
REEASER MmIhBAREAERZBARAL
BB FEPRpOE RN ER - 125 —BI5
B SR A E-3199 AR E W RS o F 25
Ao REARKAER T Mo - sbsh > B 11 5o
Nomex $ &2 & B RME LB ZMmmT
& mESRBRUMA AV ELRAR  EARF
PHER =+ R RABIB B B E 0 RKAIA TR
TAMYE LR Nomex Mz L8 AE - 448 0F
Mg AR RARBUAA TG R
FHARGRE AT ERALBEMAKR AAAGE
SRR S A AR B Nomex MR & 184
BEE oy Fames BuihimmEHp
TR Hob — A Nomex ihth ZH AR ¢
MO HomRE ol 12 AW 13 AT B8R K
BMARMNEBRAIRES MM - ZRARIHRK
MO B H I HEREOVTLETAMR KA
E-3199 & Benzophenone & ¢ ¥ S R M X ¥
e PR AE H93% v o 1 Nomex m Tt A B 2 X #
AEITHARS ol 14T T KRR
WA ESRABEZ R EMAsL  FTHARRFG N
. R
44 ABFIBRRUARE LR HBMY AR E
RER2YE ‘
BhI~ES T S RAES FIRRI
#io Tt » LAER APS A% AR BRURAIERLS TES
AN REA ISl a e TFRMAKR
ik AT A Nomex 2z ALK ERER
#1~154 - '

EARNE - ]

(1) ¥ Nomex ##@ e 1k HBRYEARLS RS
BRI R RABRKBBRERE S
¢ X4 APS % E-3199 B0 4 F ASS B XK A
g °

(2) Nomex #4y &% » BB UR GBS HER
RIS ERRA M R R ERS
zige 4t HPWRARAL 15g/] BF BRI

Q) ¥8HmAmARREZEARRURSE ER
SRR A i RSB TAR ' X1
A¥E 4% H R -

(4) Nomex #ithi 1k S KHBMBHT L% AN
TRE BT HE G e EE AR IMERIK
A3 8L A W R — HF R I A M T A B E
ABEBNZHRE  ARARAAM -

(5) Nomex ## &,1% » s hv APS KoM B A
BEASTFAMYEMEE LT Ao K



2otk REBE -

(6) Nomex R&EMAHTZHAERBD LA S mH
RE AAERAREAREDZHAM 242 K oF
FMABKRWIHZERES M ENF IS
BRUBHEREHOYERAM » k5 E-3199 &
Benzophenone #% &% s i A 4 B % 3 &
T REN IO HBRZESRAE L TFRER
£ .

EE P

() &% K> WLsRE o HagEamAdE 5 FH
XA Ao L+ PP.185~210 » PP.229-270 + 3 A
F#(1977)

(2) J.P. Critchley, G.J.Knight and W.W.Wright,
Heat-Resistant Polymers , PP.125~181, Plenum
Press, New York(1983)

(3) R.Bruce LeBlanc, Fire Retardant Finishes and
Fibers for Textiles (Advances in Fire
Retardants-Part3),PP.251~270, Technomic Pu-
blishing Co.,Inc(1975)

(4) BEFoF > f &4 ki T4 » PP.290~297 » 3,
AE#(1991)

(5) R.A.F.Moore , &H.D.Weigmann, Dyeability of
Nomex Aramid Yamn , Textile Research J. Vol.56,
No.4, PP.254~260(1986)

6) hHEME - sk ke
A & T ¥ Voldi v Nos o
PP.2~38(1995)

(7) ZH A& 7 #3450 » Nomex 48848 5 81 A
BRERBAK - Ha LY RER R Y E2
R % B 48 F 0 Vol.3) No.3» PP.42-48(1996)

(8) C.C.Wang , I.1.Huang, The Effect of Carriers and

Hydrotropie Solubilitizers on Printing of Nomex -

Fabric, - J. of the Hwa Gang Textile,
Vol.4,No.3,PP.208~215 (1997)

(9) C.C.Wang, J.U.Fan, The Effect of Basic Dyestuffs
and Carriers oh Dyeing and Flameproot Properties
of Nomex Fabrics, J. of Hwa Gang Textile,
Vol.4,No.4,PP.327~338(1997)

(10)C.C.Wang, Y.W.Chang, Effect of Solvent
Pretreatments and Carriers on Coloratilities and
Physical Properties of Nomex Fabric pr nting,J. of
the Hwa Gang Textile,Vol.5, No.2,
PP.188~200(1998)

(IDZH R - R Nomex #4748 K F) B3 # 7
AENREURUNBE2AL B=+ZES
PIF R R XE L (A Y
#(),PP.350~351(2000)

(WEXSY Z Y R ¢ YRS T Y Y
EFEZME  HHRPH FHAE M
PP.38~40(1997)

PR D)
B 1. SRR B B B I S PR Al
BZRELRFERYYm)

70 (L8
R T

10

HKIHM(/1 )
2. SRR TR R R RS TR A g
RZWRCITERRLM)

10

‘e, E3109

FEPRRHE( )
3 . SR R SRS RO ST B SR ok,
KW RB -FE L)

RRDBEE

10 F 4 30 L] L] 0

B (/1)
B 4 RS AR R SR S ST B SR (g
s 2 Ptiss =3.a1=2 -0 )



“;10-'

o0
s . 0t
70 . 3
2 ~
e 0 o Svs
™ e BOve
& s0 . . . . .
£ o . : f‘*‘_ﬁ:"-f
| e
£ —_— ' .
to [} 1 2 ; A:‘ ]
LAREONA R

s .mw&nmmmmram&em
Y BB (LLAPS ﬁﬁ%ﬁ'&l& )

0

A
3

L
§538%9°

B

/\(

-]

S T L . .
» "\N\__‘_ .
BRRRA (/1)
B 6 .oy RO SRR LR
(L PERRYRE),
a %
&
]
k L
3
(%) »

FESREH ()
il 7:.&QWMWW§§E§W)G$
<&

e [T
Acrylre
@ Barmophenore
APS
g 200
"
g 30
(% ® . —~
» m—
11, *
° ] 10 15 ) s
BRI (2/1)

B 8. R MR R RI SRRO I R
B (LIPERERYN SRR 20 /1NF)

£ 14D FFS MR RN BRI KRIHIDG

B 20 PR NAEI ER
AR L [ b c* h*
B\ FEFER (R AW [RH kR [RH RN [RER )
m M oId e Y N M ]
1471643} 1886 -113]-11.00 13{21852] t1.4] 21032] 173
Acry- 29.103] S1f-16.14] -121]-1334) -43}20935] 129 11958 20
Inte
53589] 495] -13.52] -74|-7277 041 15354] 7.411208.2 mn
3082|473} -15m) 212]1017] 48 170611 925) 4.4} 07
APS 62852] 629] -18.76] -11.6}-1089] 297|20.236 12]  2105] 166

29.0| 505] 16.3] 123 -134] 44{21053{131] 21985 200

5376 489( -1368] 6.49] -7.33( 122{16.008] 61| 21089[ 169

12368( 46,7 -1385| -2.36]-9.965] -39}16.798] 1.6 245.74] 137,

SO EGC W] AR A% w@wd wm

w0 ~ 10w
w ~ s
. 30hve
» . sove
: . sotve
Be] o . mEr o
ie .t =
§ 0 M - * .
™ ~— .
) . —— .
EARBEARY)
9 .Mﬂml&%‘mﬁﬁmﬂmz
KA (L APS FRSRSHERION)
o
£ =
L4
» -«
n
"
£
%) o

wa »n ] L] %0 L]

FEREHU (V)
B 10. BRI AR RO R3
EE(LPERSNEN - kKRR EHLANER
-52.6kg)



202 % S IR AL A B2 B W B 4 9 Nomex 1t &, ho .4
BAZEECAT AN W R - 404 20 /) 8§)

&Rk A ()
Rhik :
AR 0 5 10 s 20 25
L2
L1,
A il ho 50.3 476 | 462 | 43¢ 41.7 {408
- |Acrylate 46.3 458 | 446 | 422 41.6 1408
Uenzophenone| 42.7 1 41.2 | 40.5 | 37.8 365 {354
APS 36.1 346 | 334 ] 314 309 1302
1.P-200 418 | 385 | 377 | 287 | 281 {276
E-J199 JZ.S 35.7 | 378 | 395 | 424 |51.7
] .- o L]
13 9 L]
z 10 —r-——
4 . [ ] ] \:.
H s '_/__F___._o-—-——‘l"’_'____
s L ——ee
] A : )
. 20 .
-1q e
. 4o
13 “u, Sotve
., oove
E]
° 1 2 3 ‘ s
RIHRBLONTR(S)
0 11, UM SRR SO R B, YRR 2y Sk
ZRR (LLAPS BARIMRBIB0N)
»
15
2 10
-
: '] P [ 1 1]
| . = fER
o X ey
“u, Beranphepone
-10 ~ s
~u, U200
R -, &3190
» 0 = ") © © ™)
LR (/NEF)

B 12 . OB RSO EE B RSN R e B
ZHR I PERRENA - KRR A SER
BER 4.7ca)

FLEI LT

<

" b ) «“ 20 L]

B (LIRS RN  SkIEH R A
FEER 6.4cm)

ZAHE SR

-
a

RRARK (/1)

R 14. SEGRIAR ERIHRIRBINRERSET
SR EBREGA - RIS 20 /)65

Fo 3 YR )W A R B RO ML A A AR 0 A
NAREXMHBREMELN 20 ] 2})

(X 1]
Tt : RE| YAM | S-&0 |MXE XM
LA ALY ]
b po 2 23 2 1-2
Acrylate k) 34 k) 2
Benzophenone 2-3 3 2-) 2
APS 3 34 2-3 2-3
LP-200 33 3 2 2

3 3 2-3 2

E-3199

A PO R ML AT A0 4 ALK R R B R I

ERERIBTMUTEHAYRA)

Tl
& 10 20 30 40 50 60
L3 LY
i e k] 23 12 1 [ [
Acrylate 4 34 2-) 1-2 1-2 ]
ienzop 34 3 2 -2 | 1 1
AP'S 4 314 2-3 1-2 1-2 ]
1.P-200 34 k] 2 1-2 { ]
E-3199 34 k] 2 1-2 1 1

K S AR R R IRZ AR K SRR o 19 28
NHHEANORFEROBE(RY ERHYIRM AR

By R A 20 o) 8})

BRRAGN)

Hann 0 [ 10 s | 20 | 25
RN

Acrylate 2-3 2-3 3 4 34 3
Benzophenonef 2-3 23 3 3 ] 3
APS 2-3 | 23 3 34 | 34 3
L.P-200 2-3 2-) k] k] k] 3
E-1199 23 | 23 3 3 3 3




