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Abstract: In order to detect gas phase strong acid on fabrics, a hexyl-subgtituted monoazo yellow dye, which was the
modified form of a conventionad pH-indicating dye, Methyl Yelow, was studied in view of acid-gas sensng properties and
its fagness The dye was printed on polypropylene non-wovens for protective coverals and examined under various
conditions of strong acid such as hydrochloric acid. The dye showed color change from yelow to red on exposure to gas
phase hydrochloric acid as low concentration as 1~3 ppm very indantly. Consdering reuse of the dyeprinted non-wovens,
the repeatability of color change wes tested on the same sample for 50 repeats and 100 days. The acid-gas sensing function
was maintaned dmost the same levd of initid peformance. The color fastness of the dye on polypropylene non-wovens
was very good showing higher than ratings 4 except for 3~4 to rubbing under wet condition.

Keywords: acid-gas chemosensor, polypropylene, protection, dye
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(b) Hexyl-substituted acid-gas sensing dye”

Figure 1. Methyl yellow(a) and acid-gas sensing dye(b).
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Scheme 1. Synthesis scheme of hexyl-substituted acid-gas sensing dye”
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Figure 2. Thermogravimetric analysis of the acid-gas
sensing dye maintaining temperature at 170°C.
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Figure 3. UV-VIS spectra of the acid-gas sensing dye
before and after addition of hydrochloric acid in THF.
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Figure 4. Addition of protons to the acid-gas sensing dye”.
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Figure 5. K/S spectra of the dye-printed non-wovens Figure 6. Color coordination of the dye-printed
before and after exposure to gas phase hydrochloric non-wovens before and after exposure to gas
acid. phase hydrochloric acid.

Textile Coloration and Finishing, Vol. 27, No. 2



110

¥ FGiksTlol =EHEE 3 A3 A szl
Pl HuoR Aol Wkl AL Blsc
ofFA WMME NRE iz ZW/oId ZME S
o 1 ZAIE Fgure 59} Figure 69 YeRN ST

Figwe 50 o5t @irkro] w27 Aol Al
BAFY Ml ZZ 500nm olshe] AN Az
E(KI97F yeita gley @ArkRe] keE:E Fof
E oAdAoR s AEsl Eea U
B oheh 58] 500nm ol FeolHe] AT
s7kee] AdiRe=z IA dEda Qo] Az9
Aol AMAERE WIS & 5 Uk ol BE
3 deEhlz] 98 gabrks k=2d3Y ARgke
L*ab* TAAZ Figure 60 YeEFJRIT

Figure 50 &Jstd GAEA w=E&dol= SA3ko] L*
7076, & 885, b* 4204 o|dl Zo| FAIA wZBoj
L L* 5426, & 2848, b* 28142 uEh} L*Zrel 7+
20 o3t AAto] oA Sl EARIT o jlew,
SA)o]| & (redness)7} EAS] Z7151aL, b* (yellowness)7t
27 4T 9L Ko o] Fasky HMo] 2

A SRS & S A

2 Figure 59} Figure 62 ARJAF Alao] A
TS AARteE EAT Ao] oyt Ao FAsT]

off FEL AR =28 F A7) SHo] 57|17
THZ ol AlRte] A8d B AHEA HFH
ARk BY7) ofgth I olg= NEE HlolAd
=013l A8 SRl Sle =7 GAIA
o Aot w5 AT 4 s B9 ohd= ZAN
go] dike Aart FERR] mEh FAFom Aol
Haj7he ESF SET W0l ojRojFttal dHRl &
of SR olE3slal FAo] olFoX7 |7 F&E
A F2e = QI ThA] Aol MO E AfA
3] EEop] mieeltt. ol2et He Hasial Fs)
A 28" =9 FAIAISNA LeER Aol
W7k WA Altl el AR ffsiA o
A Aol et viel o] SEpolESTA A
oo AlBE AL =Tt 2HHE FAVIAE &
A7le P ags SARER S o|FA
TdoEN FATIAY ko wWE HAATS AR
T2 SAo] ThesHAl HAew FAbRE &R
et k=Efo] MAZ 1 2IE Fgure 7olAFE
gt GA71A19 s== 1ppme] =m|Fel| 20ppm
TR 2AENeH SHAREL Ao 202714 57
SHAT.

Figure 79} Z3}o] oshd 1ppm “sE=oA=AtE 10
Zof| AR 24 3 o] ARG e le

BTG FGA A 278 A 2%

ZEHZ - oMol
30
25| s g8 080 2
- g & 8
v 5 B
8 a v 8 5 8 5 O 3 ¢)
c 20fa g g8 %000 0
i) 5 8 6o ©
— Q
0] 0
E 15 0
ko] 7
A
S v om
o] 10’0 % 10ppm
O O 5ppm
4] O 3ppm
5 & 2ppm
0 O 1ppm
00 - : : :
0 50 100 150 200 250

Exposure time (min)

Figure 7. Rate of color change of the dye-printed
non-wovens according to exposure time to gas
phase hydrochloric acid.
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Table 1. Color fastness of the acid-gas sensing dye printed on polypropylene non-wovens

Color fagness Ratings
Change in color 4~5
Acetate 4~5
Cotton 4~5
Washing Stining Nylon 4~5
PET 4~5
Acrylic 4~5
Wool 4~5
_ . Dry 4-5
Rubbing Staining Wet 32
Light Change in color 4
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Figure 8. Repeatability of acid-gas sensing under 3 ppm
of gas phase hydrochloric acid.
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