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The Effect of Gallnut Mordanting on Gromwell Dyed Silk Fabric

Ah Young Park ‘- In Young Kim - Wha Soon Song'

Dept. of Textile & Clothing, Sookmyung Women's Univ.
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Abstract

The purpose of this study is to check color change, color fastness, increase wt., antibiosis, and UV-
protection efficiency depending on gallnut concentrations and mordanting methods, when silk fabrics
dye with gromwell according to pH. This results will contribute in developing of natural mordant with
multi function. The results are as follows. Amax of Gallnut extracts was near 299 nm. When gallnut was
used as a mordant, at all pH levels, pre-mordanted fabrics had red color and post-mordanted ones had
red-purple color which was closed to natural color of gromwell. Brightness of post-mordanted fabrics
was higher than that of pre-mordanted fabrics. In the case of chroma, pre-mordanted fabrics was higher
than post-mordanted fabrics. There was no significant difference of color, brightness, and chroma
depending on gallnut concentration. As mordanting concentration increased, fabric weight gradually went
up and increase weight reached maximum 17~19%. At all pH levels, color fastness improved by pre-
mordanting and post-mordanting, and it showed the maximum 4~5 grade of wet fastness and 5 grade of
dry cleaning. Antibiosis of silk fabric was improved by gromwell dyeing and synthetic tannin mordanting.
Antibiosis of gallnut extracts was excellent. The color fastness and antibiosis were preserved after 10 cycle
dry cleaning. UV-protection efficiency was excellent by dyeing with gromwell and mordanting with
gallnut.
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Table 1. Characteristics of fabric

Fabric counts

Warpj Weft
104 ‘ 80

Weight
(gm’)

64

Thickness
{mm)

Weave

Fiber(%)

silk 100 | satin 0.13
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QiR g Aujdyd g es 3
A2 oAu] 60:1, 2% 80°C, A7} 4082] 270
A QA F%(30, 60, 100, 200, 300%, o.w.H)E W
SAlA 9, F gL 9] 60:1, 2% 60°C, A7t
3089 2ANAM 2uiA} F=(30, 60, 100, 200, 300%,
ow.DE HEAA 3}

4) K/set 55

K/S%k-& Computer Color Matching System(JX777,
Japan, ©ls} CCMPlzt e A3t ZF G 59
EH S $4F F, o9 Kubelka-Munk] ¢l
o) A&t

_(1-RY

K/S 7R

K: Absorption coefficient
S: Scattering coefficient
R: Reflectance coefficient

5) EAUM &
FHN L CCME AHE8t AR X, Y, Z3e &
733 Mupsell?] Z47A W ot A=)

£ 7813, CIE Lab A 3}o] 2)3}0] L¥, a*, bghe &
skt

6) ZE=E &3
F%E2 I T AN8E AF71(OF22GW No.
1110137, Jeio Tech, Korea)E o]&3}d 105°CoIA
907 Ax T, dAACIH YA WA A Ax FA)
E 78 ¥, the 2ol olste] A&l
W,-W,
wl

Weight Increase (%)= %100

Wi: Weight of the fabric before mordanting treat-
ment

Wa: Weight of the fabric after mordanting treat-
ment

7) MR &Y

AEAZEE Launder-O-meter(Koa Shokai Ltd,
Kyoto, Japan)& AH&-8}4 KS K ISO 105-C01¢) F8hd,
EgtelEe|d AT EE BapolEeld A% 7](Sungshin
Testing M.C Co, Korea)& AH8-3}¢] KS K ISO 105-
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A AlE el FAl3-2 Staphylococcus aurens(H
A EAFFF, ATCC6538)E AHE3I 5L, euljA 5%
de) g e FHIH e, Az G4 3 o}
e AR L gpAe FrE2YYPes 24y

9) XfeiM xjcte 55

22 A& UV-Vis NIR Spectrometer(Cary
500, Varian, USAYE ©| &8t KS K 0850°] &3l
38t

L. Zo o 7§

1. 2Rt £& 82| 7= ¥ HNETIE
2ujR}e) FAHR-E palloltannin® &, 7H4-E-8) 51
gallic acid®} glucose7F A4 =W (F-41 8 9], 2003) ©]
&9 & <Fig. 1>7 gtk

<Fig. 2> LHIAF 289 UV-vis 2HER 23
AFoltt, 2uizt F&E AUFZTFIHFE 299nm
H20 %, 380nm ©)&te] A oA FTt

HO, 5 o
HO Eon D"H05 > “
D H HZ;D o=
e H

QGallic acid glucose

Fig. 1. Structure of Gallnut extract.
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Fig. 2. UV-Vis spectrum of Gallnut extracts.
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560nm(pH 7)E pHel| w=f 24 Yehdt T2y
LA A - Foj o] o) Aol R/SES VehE
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29 520nmE bR o] AxERE Ak M
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<Fig. 3>l viehd vhe} 2ol a, bah pH 3,5, 7
Zuld Al ¥ +a, —b(red-blue)d Gl ¢ 3pA vt
A - Zafde] &) +a, +b(red-yellow)d S 2.2 vl
ek oAl o WE a, bate pH 3, 5, 7 ¥
& Aol Y= A& Jehrh

<Fig. 4> Weld vhe} 2ol 13- pH 3 M s
Aet RE 2 TG Ee ZA Gegch A - 3
e Laks vlas) B, pH 3 Aujd<pH 5, 7
Aul<pH 3, 5, 7 $01¥ £ = 53] pH 3 M

(+b)
04
6 e post
3+ %Et?fi%%
()6 N
¢ 3 6 9 12 15 18 A
<3 e
ofy g
94+
4 A ® 12345 pH 3
n A ABCDE pH 5
154 ™ abode pH 7
(-b)
o-A—s Unmordanted
1-A-a 30% 2-B-b 60% 3-C-c 100% 4-D-d 200% S-E-e 300%

Fig. 3. Effect of Gallut conc. and mordanting method
on a, b value of Gromwel! dyed silk(Dyeing con-
dition; temp. 60°C, time 30min., conc. 240%
o.w.f).

Table 2. Effect of Gallut conc. and mordanting method on K/S value of Gromwell dyed silk

Mordanting - pH3 pHS :
method & conc.(%) Amec(nm) Ks A1) T & . Kaasr KIS
None 540 5.11 550 489 560 565
30 520 8.85 520 470 520 473
60 520 8.10 520 457 520 469
Pre-mordanting 100 520 8.04 520 436 520 469
200 520 7.55 520 432 520 4.68
300 520 751 520 43 520 463
30 520 343 520 2.99 520 3.26
60 520 3.08 520 292 520 3.11
Post-mordanting 100 520 3.04 520 2.85 520 311
200 520 302 520 2.81 520 2.93
L300 520 2.97 520 2.76 520 2.89

(Dyeing condition; temp. 60°C, time 30min., conc. 240% o.w.f)
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@® pH 3 pre A pH 5 pre B pH 7 pre @ pH 3 pre A pH 5 pre B pH 7 pre
O pH 3 post A pH 5 post [J pH 7 post O pH 3 post A pH 5 post O pH 7 post
Fig. 4. Effect of Gallut conc. and mordanting method Fig. 5. Effect of Gallut conc. and mordanting method
on L value of Gromwell dyed silk(Dyeing con- on C value of Gromwell dyed silk(Dyeing con-
dition; temp. 60°C, time 30min., conc. 240% dition; temp. 60°C, time 30min., conc. 240%
o.w.f). o.w.f).
30% 60% 100% 200% 300%

(Dyeing condition ; temp. 60°C, time 30min., conc. 240% o.w.f)

Fig. 6. Effect of Gallnut conc. and mordanting method on color of Gromwell dyed silk fabrics.

o] 7% AA3% FA ettt wEbA pH 3 A0l g 2FE A o7} gle AOE Ve

& HEst spg e wbE pH 3, 5, 7 3nige Y <Fig. 5> Yehdt vlel o] Cgt2 pH 3,5, 7 &
7t e AE & 4 ) o] A3 <Table 2> T Adg Al FrldRt 34 Yt ZE pHOA
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<Fig. 750l VFERG vhs} gho] SHES pH 3, 5, 7
o A 2F oupe BRI BoldSE 7heg
Thoole TR g A B Fwst ol

net g3} SEEC] SUMETe iz(»ﬁoloﬂ 1994)

Sk AT} s Aol W Rol pH 39} B
tha e Ao® YERRE, pH 59 79 A ?H
e RAe® vEsTh &, pH 394 *dUH?‘a Al H Y

19.61%, Srjd A o 17.54%2 Aejdo] 28] o

Increase wt.(%)

0 1 | ! ! ! !
0 50 100 150 200 250 300

Mordant concentration(%})

® pH 3 pre
O pH 3 post

A pH 5 pre
A pH 5 post

W pH 7 pre
O pH 7 post

Fig. 7. Change of increase weight by Galinut conc.
and mordanting method(Dyeing condition;
temp. 60°C, time 30min., conc. 240% o.w.f).
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Table 3. Effect of Gallnut conc. and mordanting method on wet cleaning fastness

None 1 3 3 3 4 4 4 45 4
30 2-3 3 3 3 4 4 4~5 4~5 4~5
60 2-3 34 34 3 4 4 4~5 4~5 4~5
Pre-mordanting 100 3 3~4 3~4 3~4 4 4 4~5 4~5 5
200 34 4 3~4 4 4 4~5 5 5
300 4 4 34 4 4 4~5 5 5
30 3~4 4 4 4 5 5 5
60 4 4 4 4 5 5 5
Post-mordanting 100 4 4~5 4~5 4~5 4 5 5 5
200 4~5 4~5 5 4~5 4~5 4~5 5 5 5
300 5 4~5 5 4~5 4~5 4~5 5 5 5

(Dyeing condition; temp. 60°C, time 30min., conc. 240% o.w.f)

Table 4. Effect of Gallnut conc. and mordanting method on dry cleaning fastness

None 4 3~4 4 4~5 4~5 4~5 4 4 4~5

30 4 4~5 4~5 4~5 4~5 5 5 4~5 4~5

60 4 5 4~5 4~5 4~5 5 5 4~5 4~5

Pre-mordanting 100 4 5 5 4~5 4~5 5 5 4~5 4~5
200 4 5 5 4~5 5 5 5 4~5 4~5

300 4 5 5 4~5 5 5 5 4~5 4~5

30 4~5 5 5 5 5 5 5 4~5 4~5

60 4~5 5 5 5 5 5 5 4~5 4~5

Post-mordanting 100 5 5 5 5 5 5 4~5 4~5
200 5 5 5 5 5 5 4~5 4~5

300 5 5 5 5 5 5 4~5 4~5

Y F GUAEE 19 Soelged ¥ 9ARHE
Aztsk A9l FAKHA ekl 108] Setol e o

M E 23 A2 EE FAEL Y-S AT
6. &my
<Table 6> pH 3, 5, 7914 A= g2 2 28R}

A - Fojdet A E] dFH S dFESAYPYE F
A3t Ao|t). <Table 6>°] Vet vlo} 7ho] g

(Dyeing condition; temp. 60°C, time 30min., conc. 240% o.w.f)

AL AME 0%, FREE 99.9%, ZE FE 29|
} - Eoj gzl AL 99.9%F UElgT FodE
T34 99.9%= Az el 7IUe Aoz,

= Ax 44 AZEL 958 g3 s Zerthe

APALFH 3], AEZE, 20020)2 = X 5t= FFo)

o} Quiz} A - Feld X o} dFFA 99.9%+= AkE2) &

A A QuiAte) a4 WEoZ AL o

o] Lujat FE N9 A E FAFY o T A%

A3}, <Fig. 8>0) Uehd v} o] eujz} 542

N

9 o
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Table 5. Effect of Gallnut conc. and mordanting method on dry cleaning fastness by 10cycle dry cleaning

: ) F’&él’e Stain
l\ggrgzmclng.(%) i , ;: Silk 5ih Cotton
pH3 pH'S pH7 pH 3 pHS pH T pH3 pHS

None 4 3~4 4 4~5 4~5 4~5 4 ’ 4 4~5
30 4 4~5 4~5 4~5 4~5 5 4~5 4~5 4~5
60 4 4-5 45 45 45 5 45 45 45
Pre-mordanting 100 4 4~5 4~5 4~5 4~5 5 4~5 4~5 4~5
200 4 4~5 4~5 4~5 4~5 5 4~5 4~5 4~5
300 4 4-5 45 4-5 45 5 45 4-5 45
30 4~5 4~5 4~5 5 5 5 4~5 4~5 4~5
60 4~5 4~5 4~5 5 5 5 4~5 4~5 4~5
Post-mordanting 100 4~5 4~5 4~5 5 5 5 4~5 4~5 4~5
200 4-5 4-5 45 5 5 5 4-5 4-5 45
300 4~5 4~5 4~5 5 5 5 4~5 4~5 4~5

(Dyeing condition; temp. 60°C, time 30min., conc. 240% o.w.f)

Table 6. Antibiosis of Gromwell dyed and Gallnut
mordanted silk fabric

Mordanting Antibiosis(%)
hod & cone.(%) pH 3 pH'5 pH 7
Untreated 0 0 0
None 99.9 99.9 99.9
30 99.9 99.9 99.9
60 99.9 99.9 99.9
Pre-mordanting 100 99.9 99.9 99.9
200 99.9 99.9 99.9
300 99.9 99.9 99.9
30 99.9 99.9 99.9
60 99.9 99.9 99.9
Post-mordanting 100 99.9 99.9 99.9
200 99.9 99.9 99.9
300 99.9 99.9 99.9
(Dyeing condition; temp. 60°C, time 30min., conc. 240%
o.w.f) 7. XM Rk
8mm °]%e] FAF] He FAAYE FATL T <Table 7> A4 A 2 el ol A=< o
Stk AYAHFH A, AQE, 1997) 23, AAH =, Eaed e Aol s YAl
9] Z 1.5~2.0mmT weakly positive, 3.0mmE strong o 2R A 290~400nm(UV-R)2] A& pH 3, 5, 7
positive, 4.0mm ©}/32 respectable® R ¥ v}, & B Fuid A olH] 94-96%= EA YERY 2z
Wizt FEH9] AL respectable®R $E AL o3 Ao gL 2o XN AdanE k= A
& = sinh At o g Aol gl Ao gy = & 5 vk °]= FlavoneA M2 Al ] F4
7 AL iRl 7S Jehlr] s E go] Fatu g A=Al 98] Aol oate]
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Table 7. Effect of Gallnut conc. and mordanting method on ultraviolet protection efficiency

Untreated 51.90 4721 66.09

None 96.00 94.59 93.96 95.44 93.69 93.10 97.89 97.68 96.87

30 9743 96.93 97.72 96.89 96.35 98.87 .| 9937 99.37 99.00

60 97.75 97.24 98.31 97.28 96.78 99.43 99.44 99.44 98.90

Pre-mordanting 100 97.88 98.03 98.03 97.45 97.62 99.18 99.41 99.41 99.52
200 98.78 98.78 98.81 98.54 98.54 99.53 99.65 99.65 99.66

300 99.10 99.02 98.73 98.92 98.83 99.40 99.76 99.76 99.70

30 97.39 97.56 97.51 96.83 97.09 99.32 99.42 99.42 99.22

60 97.77 98.18 97.67 97.38 97.88 99.19 99.19 99.19 99.29

Post-mordanting 100 98.24 98.10 97.51 97.93 97.76 98.86 99.37 99.37 99.32
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