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Development of Eco-friendly Textiles by Studying the effect of the Natural
Chorangak Liquid Treatment of Silk Fabrics

- Focusing on the Mechanical Properties & the Hand -
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Abstract

Eco-friendly and health-functional clothing is now becoming the target of the worldwide hot trends. The purpose
of this study is to develop an eco-friendly textiles to decrease environmental pollution and to be harmless for human
health by investigating how the natural chorangak liquid treatment affects the changes of mechanical properties
and the hand of silk fabrics according to different treatment conditions. Treatment was varied with various temperatures
(85C, 90C, 95C) for 90 seconds after degumming. The results were as follows: 1) The natural chorangak liquid
is the most effective at the ratio of glacial acid 200ml with eggshell 20g minimizing the time limit and sludge
reduction. Its treatment of silk fabrics is optimized at 90°C for 90 seconds with 25% conc. after degumming when
considering tenacity and elongation. 2) After the treatment, tenacity and elongation of specimen are increased compared
with those of degummed silk fabrics. 3) After analyzing the effect of the treatment on the characteristic values
of basic mechanical properties of silk fabrics, mechanical properties (tensile, bending, shearing, compression, surface)
are overall improved. The properties of thickness and weight are increased as well. 4) Based on the clear analysis
on effects of the treatment on the mechanical properties and the hand of silk fabrics, the level of THV was enhanced
from good to excellent. Therefore, chorangak liquid can be utilized satisfactorily as a new finishing agent for developing
eco-friendly textiles.
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(Table 1) Characteristics of specimen

Al AL 85D21F 4T)E Fste] HHow A
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1> ¥ 2k

2, Fedy

ABE 0.5% PR An) T2 Algale] 95T oA 10%,
Helslel Aekile i F BEd cEE s
slated 3814 el Dz @ ohe AMEEIT.

-
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200mlol] W858 AM83E & 7]
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ARG 28 22
S BA W dACIRADE
40g, 60g= 77t F7kste] 24| & &

27C 2 SA5FYLh Ao 244 = &74do] 3}
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4. FT- IRSEY

29719 Aol e A2 F5] G5t
EXCALIBER Series( FT-IR), UMA-500(Microscope
R)Z 2739t

A FT- IREA Aol &7k, ZAAR A A1
z%o]u:] §%zqo 7334—.3_ Hol 25%9] zﬂou% g].g;\p_u%
Shaking bathol] &3 71&Ael A|FEE 85T, 90T, 9
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7 & BT 22T A AAS gIske] ol W FAR
the FAIEE Eo] pHYF 5.8~8.571 Hw ZEolA A4
Az33irt

Counts Density Weight thickness
Weave (Thread /5cm) (g/m) (oom)
Warp Weft Warp Weft &
Plain 85D 85/D 114 75+5 0.171
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(Table 2) Characteristic values of basic mechanical properties

Instrument Properties Symbols Characteristic values Unit

LT Linearty none
KES-FB 1 Tensile wr Tensile energy gf - mg/cn

RT Resilience %

B Bending rigidity mg/cit
KES-FB 2 Bending

2HB Hysteresis gf - cm/cm

G Shear stiffness gf/cm - degree
KES-FB 2 Shearing 2HB Hysteresis at o 0.5 gf/cm

2HBS5 Hysteresis at o7 5 gf/cm

LC Linearity none
KES-FB 3 Compression wcC Compressional energy gf - cm/cnt

RC Resilience %

MIU Coefficient of friction none
KES-FB 4 Surface MMD Mean deviation of MIU none

SMD Geometrical roughness £m
KES-FB 3 Thickness T Thickness at 0.5gf/cnr mm
Balance Weight w Weight/unit area mg/cnt
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(Table 3) & ®]Z4F200ml 7|02 WA 3z} 20g,
40g, 60gZ A7Fete] ALFAE AZS Wl Az A
75} zei7e] kg Uepd Ao ulal rte] oko] 1

Z

oFEFE Al ARto] FriHoR SYA= Hol
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€ 53 Eg SR dol Ml dto] Wzt 2
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[Figure 1] ~ [Figure 3] oA B0l
o] mlze] Yepdt) 14 932738 -OH7|E YeRy

A0 = 1600 1/CmejA] VRt o, 32} 7]=7-2 -CH2
£ Uehl= 322 1500 1/Cmollx] Yeht w57} o=
tgte 22 #A2E YEille= CaCH303 oj2f= 21
& 4= Qltk. o] ARz 3717 7HEA| 2 ARE-0]
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(Table 3) Amount of sludge & period of manufacture according to the ratio of eggshell

manufacture condition
eggshell 20g

glacial acid +

glacial acid + glacial acid +

eggshell 40g eggshell 60g

period of manufacture 9days

15days

amount of sludge 3.2¢

not formed

7.1g

(Table 4) Process of Chorangak liquid production

period of
day2 day4

manufacture

day6 day8 day10

manufacture
condition
(glacial acid +

eggshell 20g)
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(Figure 1) FT-IR of chorangak liquid 25%

(Figure 2) FT-IR of chorangak liquid 37.5%

(Figure 3) FT-IR of chorangak liquid 50%
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B2 AR A FEtAS golah sk, HEe FHA
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LFAIAWT)= AT Fol 7heixe w27
Zoleh wilste] F7ISIER Q1 o] gkol AW 1

it

o] golartar & 4= IrhChung, 2007). of= Al=s} 4
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7ol A 3 Awolre] Ao} gge & 4 ok

(Figure 4) Effect of the natural chorangak liquid treatment on the tenacity of silk fabrics

(Figure 5) Effect of the natural chorangak liquid treatment on the elongation of silk fabrics
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(Table 5) Effect of the natural Chorangak liquid
treatment on the tensile Property of Silk fabrics

M.P. Tensile
Treatment LT WT RT
before 1.859 1.53 81.64
after 0.849 3.88 74.71
2) F9A

{Table 6, 01]/\1 B npe} Zo] w3 d(B) M
=

7FEA A 01659014 0.2030=, w3s|2H =
0.0505014] 0.05922 A}&3te] 21 2o] Erelo] 923 ¥
o) Wyo] 2 Yolutx| ghor], BH7 Sl Aol

FAo| =g T o2 Y& shlon 11 xjo]
= PMEenh wB)S A=l w3 skl sl
*1¢ HY S
+ o|E(Hysteresis) 2= &g ‘?i""éiﬂ o 7}aixl @l Es A
74§E£ o] ehe] Fe=
n|3lck(Huh, 1987). 2&e
)\4 0,] u]ﬂ34 ;qtﬂ- /\14
ok w8 sl zE g Al ghe] = vERd A
2 a5l gk HEe] HES & dov)A] Gerhe A
2 o3t (Chung, 2007; Kim & Na, 2012).

(o

(Table 6) Effect of the natural Chorangak liquid
treatment on the bending property of silk fabrics

M.P. Bending
Treatment B 2HB
before 0.165 0.0505
after 0.203 0.0592
3) AeEA

(Table 7) & Z&zte] Ae] A5 JdFH(G)ot
0.5°0l4 2] ek s]=H 2|2 2(2HG), 3°0lr 2] e 3]

2

N[@'
I o

28| 2| A1 2~(2HGS)E YER
Sake] wpdelx o] w1,
3 Zof o3k o}l z|Eo]
Aoln, Aeks|zgglAl2~ EL
AF o] o8k Wk=rK(Shin, 1996). &J7|A HEo|
gzl A2 F AdI(G)9] Fhol 0.40% ol
sglo]Z o] A HEo] AALHA

o EHYEle X3 Ao

Aoltt. AFZF(G)e
e WY gl o]
r:gﬂo]ﬁ/\-]oﬂ ogéol:&
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= 2
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(Table 7) Effect of the natural Chorangak liquid
treatment on the compression property of silk fabrics

M.P. Compression
Treatment G 2HG 2HGS
before 0.42 0.13 0.24
after 0.40 0.10 0.14
4) EHEA
(Table 8) 2 Zehztl He| H-5o ZASSI v}
AAFMIU)S) vhdA5 FEAHMMD), Ele] 73
7/(SMD)e] W3S LRl Aolch. A Zektl

1
2] A3 F 0.059014 0.0522 stopxrt. npEAS 3

TR Yol A7 dlork 2 Aol nnjsielch. Eel
of ARANE A F 47 2850 1530 Yol

A7 Yefsted, ol 2ztdo] A& Aoldl] 2F3}t
o] AZES tS HEH WY F= 982 397 W
Fog AZEHKIim & Lee, 1988).

(Table 8) Effect of the natural Chorangak liquid
treatment on the surface property of silk fabrics

MLP. Surface
Treatmen MIU MMD SMD
before 0.059 0.0085 2.85
after 0.052 0.0060 1.53
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5) #E54 o] =Als} =AY} Zk2E 0.171604 23012 2.1716l4]
314608 ettt $3d9] el Yangel Kim
(Yang & Kim, 2008)¢] aAollxe} mixiix|2 Zekzt
A Az Al HAREe] FHFEHAsTH B A=
12.23% °] #5585 Uehilth F50] dofdel et
eyl 22U A3, ZEERS FA5te] Heds =y
27} Bl A7} Frbls a4 AgehE How
A7y,

2] § 4P 2 03262 io};d °L€ﬂ°ﬂ gt whakeh=
o] 74 we] o R HeEoPlels ol Fokde
, FEHIAE 00352 WobA] Ze ol st &
ofshel, 4% wAedi 65712 FolA GEWHe]
ST FHEel AR} FEAAEE ovE (Table 10y Effect of the natural chorangak liquid

treatment on the Thickness and Weight of silk fabrics

(Table 9) Effect of the natural Chorangak liquid
treatment on the shearing property of silk fabrics M.P. Thickness Weight
M.P. Shearing
Treatment T W
Treatment LC wC RC
before 0.171 2171
before 0.311 0.042 61.90
after 2.301 3.146
after 0.326 0.035 65.71
5 ZHZtHJ1X|(Hand value) &AM

6) A, 7

{Table 10) ©ijx|e} Zo] zgzHoa gt |
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(Figure 6) Effect of the natural Chorangak liquid treatment on the hand value of
silk fabrics,
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Effect of the natural Chorangak liquid treatment on the THV of silk fabrics,
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