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Abstract Recently, as the demand for masks increases, the use of filter-replaceable
cotton masks is increasing. A filter-replaceable cotton mask is one of the ways to

solve the environmental problems of a disposable nonwoven mask because only the

filter can be replaced after washing. Cotton fiber products are known to be

environmentally friendly, but cotton products dyed with general synthetic dyes are not

safe for humans. In this study, to prepare of cotton mask applied with natural dyeing,

the optimal

dyeing conditions

are set when dyeing with gallnut extract. A

polychromatic natural dye that changes color by mordant, and the functionalities of

gallnut dyeing fabrics are evaluated. The experimental method is dyed the gallnut by

temperature and time by concentration to set the optimal conditions. The color fastness

rating grade
pentahydrate,

S . N mordanting.
T'extile Coloration and Finishing
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Dyers and Finishers natural dyeing

of aluminium potassium

Keywords Rhus chinensis

sulfate dodecahydrate, sulfate

copper(ll)

and iron(ll) chloride tetrahydrate were evaluated after the pre/post

Mill, Rhus javanica L, gallnut, filter replacement mask,
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Table 1. Characteristics of fabric

Fabric counts

Fiber Weave (thread/inch) Weight
(%) (g/m’)
Warp Weft
Cotton )
Plain 80 80 120
100
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photometer (Jasco V-750, Jasco, Japan)S AR2-8to] 400~
800 nm oA E75ITT.

%
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ofo] TR AR|sHE H00] o3t O-H 4w} AmEy
of sl et Hoe AxE BUS ALgaIC,

Japan)g AM3lel B4 Rulz A4St QUi x2
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22]7] (Himac CT6D, Hitachi, Japan)S ©]&3to] 4000
rpmOE 10874 A2 3 AFSAS ALgct,
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QUIR} &Aoo} A ARG MAsl] ¢|sto] My
50:12 2% (20, 40, 60, 80, 100 °C), ®x2JA]Zt (10, 30, 60,
80, 120 min), =% (1, 5, 7. 10, 20 % (o.w.f.))S WHaIA|A
sBotict. GAIst AlRs SAjsto] AFAAZ st

2.7 O
QUJA} Z&20] UjA], UHERIR Al 3 % (o.w.f) Cu 2

(a) (b)

% (o.w.f.), Fe 1 % (o.w.f.)& AF23}o] 60 “CollA] 4087t oj
stk

28 K/Ss &7

K/SZHe Computer Color Matching System (Ultra scan
pro, HunterLab, America)g AFM2st] 7 A|g9] RHYMALS
£ Y filter2& &A%t &, Kubelka-Munk Al(1)o]] 9]sto] tf-&

3} o] A&,

)2
K/ S= % (1)

where,
K : Absorption coefficient
S : Scattering coefficient

R : Reflectance coefficient

29 HMAR|: 4
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MEHAZ] == Launder O meter (Korea science Co.,
Korea)Z AMZs}te] KS K ISO 105-CO10f| &3t} £7dsict.

LA

2
AIAR = Fade O Meter (Han won soway Co.,
Korea)& AF&sto] KS K 07000] &sto] E7g5HiTt.

(d)

Figure 1. Install process of filter replaceable mask pattern; (a) Mask pattern, (b) Filter insert place, (c) After MBfilter insert, (d) Final

product.
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Figure 2. Structure of penta-m-digalloyl-B-glucose and gallic acid.
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Figure 3. UV-Vis absorption spectrum of gallnut.
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Figure 4. FT-IR spectrum of gallnut.
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Figure 5. Intensity distribution of gallnut.
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Figure 7. K/S value of dyed fabrics depending on various
time at Aqoonm.
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Figure 8. K/S value of dyed fabrics depending on various
temperature at Asgonm.

o] A% 5ol &4 WA e ol =Lstgl7] theol™ 60+ ol
o] 2EoM= FAES Webt X|gor 6022 A M Al

Ztow WA 0] i Amet At T2 QUi X
2 Qo] QM| )4 AZFE 60Ro]rt,

Figure 82 QUIA} & Ao A M =& =RIsH]
9lato] AA A7 60, FM 2w 80 "CQ FAMEZAO|A],

o 1

& @] 5= (1, 5 7. 10, 20 % (o.wf)E
5, AELTPEl 400 nmolAl K/S g 5785 Aol

Figure 80 Wehd ufet ZHo] Qufix} FAlieh A1) K/S
3% @AY s=rt F71RMl met ol F7t st 10 %
(o.w.f)o]ao] EmoA Ztasks 73S oIt ol w7}
S71del weh A S Uerg ot ool sEodE 2
5l2] MR} Zagt )0 ApAuel dxjshe oz, £ A
TFOIME 10 % ok Aoz FMA|, szt Allo] H
of K/S Zol 0518 Zash 7oz gzect. 2k oupit
F& g0 M| FA s=E 10 %olth

Pt o o

NEjo] ohizlest Sastoion], MujY 3-55F, Fo0id
45502, Hfddt AlRe ohRlEst 9astet 0

Mol A9 &8 ML 3-455F, 1A et 45-55F0
A% Afeo) obEdRlEst o 948l Ugkon], Hoje ot

Table 2. The color fastness rating grade of cotton fabric dyed with gallnut with various mordants

Pre-mordanting Post-mordanting
Al Cu Fe Al Cu Fe
Fade 5 5 5 5 5 5
Dry
Stain 5 5 45 45 45 45
Rubbing
Fade 5 5 4 4 45 45
Wet

Stain 4 4 3 45 45 45

Fade 5 4 4 35 45 5

Acidic
Stain 45 45 5 4 45 45
Perspiration
Fade 4 35 3 45 5 4
Alkaline

Stain 45 35 5 35 35 4

Light Fade 2 25 25 2 1.5 3
Fade 15 45 2 4 5 4

AC 5 5 5 5

4 35 4 35 35 4

Washing N 5 5 45 5 5 5

Stain

5 5 5 5 5 5

Acr 5 5 5 5 5 5

w 5 5 5 5 5 5

SHAGIMIIBSIEA] A 32H A 48
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Table 3. Cotton fabric dyed with gallnut and cotton fabric dyed with none of mask filter performance test (F=MB filter, D= gallnut

dyeing, U.D=un dyeing)

Resistance (mmH,0)

Efficiency (%)

Sample
30 L/min 95 L/min 95 L/min
ub 13 47 37
D 1.6 56 6.2
F (UD) 40 129 819
F (D) 53 16.6 89.9
ub + UD 2.6 9.0 94
D+D 31 104 123
ub+F+ UD 6.5 215 85.7
D+F+D 84 26.8 91.9
+ FUidst Algo] PR E gho] f4sieith B w9 o] opA3 TE s HAE ZAuto|t;. 4dth vw3ls
3% HEAZ Abd Dol 3.5-55F, ¥ Gl 1*1 3-4.55 o FASHA] o2 Alge] otHRE F71AFT2 1.3 mmH0, &
|22 AV "ol ARlwr ¢ f4519oH, AUl 3-55w & 3.7 %, QHX} GMSH Fe 2OiE ATo] HHE 57 A
SUiA 3.5-55wor, PUIASH Algo] HHR =7} 4519 2 1.6 mmH,0, 8&& 6.2 %0|H, & &2 G~ 58L 4
o A9 He E3 A BolM 4-55w, EHE HoA] § GMSHA] o2 ATl R 7ML 2.6 mmH,0, &
35-55302 AV BRIl SASIG00, SOl AR & 94 % QUIAF QA Fe Sujy Yke AR E71AY
o] WA EIt 945190t NEHAR RS BIE|AO] AL Boj 3.1 mmH;0, 88 12.3 %2 Fe ZUjYESH QujA} FAiicio]
¥ Cuz HuidA] NEA= ot 455 olfoz 4619 AIp7E QAR b AT R EYIAF T 580] =2
o}, Al 9 Fe2 MufgAle] AZle: [-155308 A U AE & 2 o THuAY ukA3o] FHQ dd, I, o
BT @9 H¢ OWE]O]E, UdE, E2o2E, ol 23, & A= HiR)ste] 57 siYle T, @AISHR] o2 TS Ab
=2 ARUMLE ARESIRE O, HRE 559 ® UERY Al b OpATQF Fe SUATH QUIAL EA ATHS AESE OfA

Sisle gol ghsiiol) WEE HEUmE ALEANlE
cpol oAl ojEAl 3.5-453 02 Uerdc

ool Ang FUMOE T U, 0hEAE, BAE
2 A=) A9 Mojguct Fujgos ugA Gz

7t 9asteion AEzlEs AdEet U5t e ERY
9ol 492 AelE o2 Aedlel old ThsAe Bee =l
sisich £2 ARV o) 2o A et
ol ciet WAlo] ogslo] Qv @A QETIHES 57
AP18le F4977t Basket
A2lE B} At Fe 2019 o6l guUte] Azt
9% FUIe 353 ool Yooz BeaAY wofes

o\'
|o

2 Atgo] 7FsEe Halstoict,

Tt WelaAY HokATo] AHgEls YHOR Fo SUiY
oulrl Uk MAstel 0lAE ARt AAE opAol
Te| 452 Yrlstact.

33 023 EE M5 HAE

Table 3t QulAt @A Fe Sojol Ucial Qujat @4 A

MOBOFO

st 3
otHY =7]X3ke Z¥7F 6.5 mmH,0, 8.4 mmH,00|H, &

2 7¥7F 85.7 %, 91.9 %o|ct.
meA] Fe Snjgist Qulxl QAigitto 2 Rjaish WEj A
gnkazo] agu gl F7IMge QN ge dAdos
*=x]o

A WERAY W ohAINC ey E7]Kgol

59 =3 (e]
28 FEot ool ZS E 4 ok

4. 2 E
2 APl oujat gtg Fastel QulA FEGAY
NS4S Sk, WAE BUA HHAME (5,

|

AZE ex)e MAslgon]. FAIMAZoR AME WAL
o] widAl (Al Cu, Fe)o] 57 A2 thd A2{q A8
22wt WEYs WS A

L7 Uold eulat 55 gle] AchE4apge 400

nmo]|tt.
2. QUjA} &% GoHo] FT-IR AWE™ &9l Ay} &hd (
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