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ABSTRACT

Sorption and reaction of NO, gas to fabrics and to their finishing
agents were investigated for the study of mechanism of yellowing of
fabrics by oxides gas under storage conditions. Experiments were
carried out determining the sorption and reaction of NO, gas with
and without antioxidant agent or fluorescent brightener, as well as
measuring the reflection spectra and the colors of the yellowed fab-
rics. The rate and degree of sorption of NO, to nylon fabrics mea-
sured by sorption experiment using a batch sorption vessel found to
be relatively quick and remarkable, which was, especially, striking in
the case that the fabrics was wet.

The refraction spectra of the yellowed fabrics solely caused by the
NO; sorption could be distinguished to that of the fabrics caused by
the NO, reaction with fabrics. NO; gas reduced the quantum vyield of
fluorescent brightener on the fabrics, which resulted the depression
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of the fluorescence of the fabrics, and hence the yellow of the fabrics

might be revealed. It was also found that NO. gas remarkably yel-

lowed antioxidant (BHT) treated fabrics under long term storage.

BHT and the relative oxidized derivatives, which is responsible for

yvellowing of the fabrics, were detected in polypropylene packing

films by gas chromatography—mass spectrometry.
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B 1 Apparatus for measuring sorption of NO; on fiber
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B2 Concentration of gaseous NO, in sorption
vessel containing 1.5 g of nylon jersey (O;
Dry nylon jersey @ ; Wet (300%) nylon
jersey)
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B3 Concentration of gaseous NO, in sorption
vessel containing 1.5 g of cotton broad cloth
(O ; Dry cotton broad cloth @ ; Wet
(300%) cotton broad cloth)

2 DILE AR BN~ O « INEL 0 &,
O U AHMEERRICEAT 2KISRRT 2 hlcbT
BI->TWLW3bDTHAD LHfEESNS. L1t
B->T, e F 10 VvDATHL, EOMWMMER
KBOLTOKICL->TEHLTHWS EZREER
R DRIRASPEEIC L B T EHHERIT X 3.

B4 180 X O (300%) # 7 v — N ke
iext LT 37,000 ppm @ ZFRILEEH 2 % 20 43
TEIRBRBEAL, BHANON RBEOE(LEH]
ELILSDTH B, FHREE T o — FEHOEA
2, “ELEZEATZOEAICONTERNN 2
BEDSBREML T 50, BELLETo-FD
B&E, REATRAREOHEMEOTHITH 5.
TROLEEBELAE I o—-Ficik, ZHLHTEZE
D_BRILERT RADBPET B EERL TS,
R4oD7oy b SWHREE LIS 0 2R
LZROBZEHL, WbWw3 _B(LERT XD
f 7 o — Fioxtd 2 FRIE P ihR % ko TR
SicRL7z. Rh oS hELI i, BELLE
HME | J SRR 1 HE A~ TR I B L EH AN

NO, Concentration (ppm) X10*

Time (min)

B4 Concentration of gaseous NQ, in sorption
vessel containing 1.5 g of cotton broad cloth
by multiple introductions of NO, gas at 20 -
min intervals (O ; Dry cotton broad cloth
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B 5 Sorption isotherm of NO, on cotton broad
cloth (O; Dry cotton broad cloth @ ; Wet
(300%) cotton broad cloth)
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6 Reflection spectra of nylon fabrics exposed
to NO; gas (2,000 ppm) for 4h and then
stored for 7 days (—; Original nylon
—-—-; Stored under room temperature ----;
Stored at 60°C)
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B7 Concentration of NO, remained on nylon
fabrics after 7 days storage
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B8 Recovery of yellowing of nylon fabrics on
storage (O ; Dry nylon taffeta @ ; Wet
nylon taffeta)
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B10 Reflection spectra of FBA brightened cotton
fabrics before (—) and after () exposure to
NO, gas (10,000 ppm) for 3h
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Bl14 Yellowing of nylon fabrics by NO, gas with
and without silica gel and urea (@ ; without
additives O with urea on fabrics O;
with silica gel in vessel)
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CHRO: IWATAPP2Z ver 1 on UIC 2 2 15-APR-94 Elapse: 00:00:01.4 - ¥
Samp: PP-FILM CCL4 Start : 15:27:0@8 846
Mode: EI +VE + LMR BSCAN (EXP)> UP LR
Oper: K,SASAKI Inlet :
Peak: 1080.0@ mmu Label wndw!: 1 » 846 Masses: 50 > B0O
Area: @, 4.00 Baseline e, 3 Label : 8, 40.00
RIC B50B8 XE+06
%0.20- 1,951
@.15
B.104
@.85+4
Ao
8. 88t T e P et
10@ 2080 300 400 =1"1"] &80 700 g8ee
CHRO1:
H15 Gas chromatogram of BHT derivatives detected
from polypropylene packing film (Sample A)
SPEC: IWATAPP2 wer 1 on UIC 2 2 15-APR-94 Elapse: 90:11:18.5 478
Samp: PP-FILM CCL4 Start 15:27:08 846
Mode: EI +WVE +LMR BSCAN C(EXP)> UP LR
Oper: K,SASAKI Inlet :
Base: 161.1 Inten : 49666 Masses: 5@ > 800
Norm: 4161.1 RIC ! 222826 # peaks: 24
Peak: 188@.80 mmu .
161.1 ¥E+04
188
283.1
|
80 4
218.1
|
&0 3
175.
40 st -2
82.9
26 los. 0 -
134.1
57.0 165.0 |
@ ST 1 - i.'“,ﬂ...,....,....a
S5e 100 150 200 250 3ee
SPEC2: , _
BJ16 Mass spectra of BHT derivatives detected from

polypropylene packing film (Sample A)
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