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Development and Utilization of Eco-friendly Products based on Hemp Fabrics

Su-Hyun Kim and Hee-Sook Kim"'

Dreamfactory Co.; Andong, Korea
UDept. of Clothing and Textiles, Andong National University, Andong, Korea

Abstract: Recently, interest in natural fabric materials that are not harmful has increased, and hemp is being studied
as a new eco-friendly product. This study produced hemp fabric with improved flexibility and increased antibacterial
properties by blending it with Hanji yarn. Various weaving methods were proposed to overcome the rough physical
properties of hemp, and the functions of the developed products were evaluated through antibacterial tests. The
mixing ratios of hemp and Hanji yarns was 50% hemp: 50% Hanji weft, 70% hemp: 30% Hanji weft, 30% hemp:
70% Hanji weft, and 100% hemp. Overall, the higher the ratio of Hanji yarn, the higher the fastness property, and
the higher the ratio of hemp yarn, the higher the flexibility of the fabric, which was evaluated to be comfortable to
wear. The 99.9% antibacterial properties of hemp products were considered to contribute to maintaining the health
of modern people. Owing to its high intensity and high air permeability, it is considered highly usable in the pro-
duction of children’s clothing with a lot of activity. It was evaluated as an advantage that the disadvantage of hemp,
which was limited as a material for summer clothing, was broadened to use for all seasons due to the fusion of Hanji.
Otherwise, low consumer satisfaction as an outdoor wear is a disadvantage because hemp products had low elas-

ticity and wrinkles.

Key words: eco-friendly product (3137 A|3%), Hemp yarn (t@}AD), Hanji yarn (3-2]A}), antibacterial test (324 7

Ab), fusion (&%
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Fig. 1. Patent right present condition of Hemp technology by year.
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Son Geun-soo | 3
HEMP&R BIO CORP. 3
JUST BIOFIBER CORP. 4
> Cellucomp Limited  IEGEG_—_—— 4
E Hanjung Univ. 4
g Avex Group Holdings Inc. 4
= Unicharm Corporation 4
THOMAS JEFFERSON UNIVERSITY ] b
LEE BYUNG SO0 8
Georgia-Pacific Consumer Products LP ={ 10
0 2 4 6 8 10 12

Number of applications

Fig. 2. Patent right present condition of Hemp technology(corporation).

Table 1. Patent right present condition of Hemp technology(Korea)

Country Application

No. State Publication number The name of the invention Applicant
code number
1 KR  Registration KR 2020 Hemp-stem epidermal stripping device ULCEMICAL Co
& 2221410 Bl -0187339 P P Pping '
. KR 2020 Particle of hemp having improved antimicrobial
2 KR Public 2021-0044150 A -0097858 activity and method for preparing the same. HEMP&R BIO CO.
L KR 2020 Eco-friendly antibacterial fiber with improved .
3 KR Registration. 2152232 Bl -0083013  deodorizing ability and its manufacturing method. Sung Shin Co.
L KR 2020 Eco-friendly fiber including microbial treatment
4 KR Registration. 2199081 Bl -0018911 process and method for producing same. KIM HYUNG IL
L KR 2019 . . Guangzhou Xingcheng Thao
5 KR  Registration. 2236027 Bl 0149124 A biodegradable absorbent material L'TD
L KR 2019 A method of producing Eco-friendly hemp fibers
6 KR Registration. 2185434 Bl -0092559 including enzymatic treatment step. KWON MIN JUNG
7 KR  Registration KR 2016 The method of manufacture for hemp paper fiber. PARK TONG RYUNG
€ " 1848270 Bl -0021852 P pap '
L KR 2015 A method degumming bast fibers by using
8 KR Registration. 0 503 -0121812 microorganisms NOH JOONG KYOON
KR 2014 Hemp facial mask and method for manufacturing
9 KR Drop 50160014963 A -0097196 thereof. YANG HONG YOUL
10 KR  Registrati KR 2015 Water di ible wi bstrat GPCP IP HOLDINGS LLC
egistration. 5 5 cx14 By 7029867 ater dispersible wipe substrate.
S KR 2015 Nonwoven fabrics of short individualized bast fibers
1 KR Registration. 2130730 Bl -7029337 and products made therefrom. GPCP IP HOLDINGS LLC
12 KR  Registrati KR 2013 Manufacturi thod for h ANDONG SAMBAE C
egistration. 1508905 Bl 0132386 anufacturing method for hemp yarn. 0.
13 KR  Registrati KR 2015 N fabrics of individualized bast fib GPCP IP HOLDINGS LLC
egistration. 03100 B 7008690 onwoven fabrics of individualized bast fibers
L KR 2013 Hemp-blended air-jet spun yarn and process of
14 KR Registration. 5035 g -0070366 producing thereof. SAMIL SPINNIG CO.
15 KR Abandon KR 2012 Environment-friendly high-quality hemp fiber socks AIT C
registration  2013-0121225 A -0044248 and manufacturing method thereof. o
16 KR D KR 2012 A Method ft ing h MCC Hanj Uni
rop 2013-0090429 A 0003762 ethod for preparing hemp . anjung Univ.
3.1 ME e MH 3.1 kel 2l oS B85k Whaol o3t W AlA|
B odApriel teolelAree 20219 59 887K T ek 27104 2alE HEe & et Ai 579 AR =
o] A& AA dirprtet IS §HT 457 2194 A A& dllas] flal kel Etsto] AlFske WS Al
29 usign. STk ook SolulE 100% AFE Al fAte] ZwE ol



Fig. 3. Hemp weaving 1.
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Fig. 4. Hemp weaving 2.
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Table 2. Prototype product of Hemp fabrics

Prototype product Hemp fabrics

Prototype Hemp 70%
product (a) Hanji 30%
Prototype Hemp 30%
product (b) Hanji 70%
Prototype Hemp 50%
product (c) Hanji 50%

Prototype

0,
product (d) Hemp 100%
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3.22. Huprle} SX|A} E8H|E
ZEAE}O ZX AXES 28002, A= HEAE 100%
AREEIATE QALe] &8 B8-S U3 Z2TK(Table 2).
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Fig. 5. Developed Hemp fabrics; (a) hemp70 hanji30, (b) hemp30
hanji70, (¢) hemp50 hanji50, (d) hemp100.
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(a) ' (b)

Fig. 6. Natural dyeing for hemp; (a) Indigo natural dyeing for hemp, (b)
Hongwha natural dyeing for hemp.
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(b)

Fig. 8. Developed hemp fabrics and applied clothing items; (a) hemp70 hanji30, (b) hemp30 hanji70, (¢) hemp30 hanji50, (d) hemp100.
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Table 3. Developed hemp and applied clothing items

Fabrics Spec Features of fabrics Items of clothing
s
- Ratio: ) j
Hemo70 - Riocell 66.4% - Antibacterial i
" PB 0 - Hemp 18.4% - Riocell & hemp ratio high 2
an - Cellulose 15.2% - Pliability high

- Width:1550 mm x 86yd

- Ratio:
Hemp30 - Riocell 42.2% - Antibacterial
Hanji70 - Hemp 11.3% - Hanji ratio high
- Cellulose 46.5% - Fastness high
+ Width:1550 mm x 80yd
- Ratio:
Hemp50 - Riocell 33.2% - Antibacterial
Hanjis0 - Hemp 8.9% - Hemp50 hanjis0
- Cellulose 57.9%
- Width:1550 mm x 86yd
o Ratio:
- Riocell 81.6% - Antibacterial
Hemp100 - Hemp 18.4% - Riocell ratio high
o Width:1550mmx - Pliability high
8oyd

(%)
100

80

. Hemp30:Hanji70

60 - Hemp50:Hanji50

n Hemp70:Hanji30

40

20 |

Deodorization Antibiosis (Virus 1) Antibiosis (Virus 2) Antibiosis (Virus 3)

Fig. 9. Antibacterial test results for hemp(FITI).
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Table 4. Applied clothing items and evaluation for clothing

69

Fabrics Front Side Back Clothing items Evaluation for clothing
- for Four seasons
- Antibacterial
Hemp70 Pajamas - Pliability high
Hanji30 for women - Permeability high
- Wrinkles
- Creases high
- for Four seasons
Hemp30 Pajamas - Antibacterial
Hanji70 for children - Fastness high
- Creases high
- for Four seasons - Antibacterial
Hemp50 Patients gown - Hemp50 Hanji50
Hanji50 for men - Permeability high
- Creases high
- Antibacterial
Hemp - Pliability high
100 Gown for baby 1 eability high

Indigo natural
dyeing
For women

Hongwha
Natural dyeing
for children

Street clothing
for women

Casual wear
for children

- Creases high

- Hemp70 Hanji30
- for Four seasons
- Antibacterial

- Pliability high

- Permeability high
- Creases high

- Hemp70 Hanji30

- for Four seasons - Antibacterial
- Fastness high

- Creases high
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Table 5. Consumer satisfaction of stage costumes

(n=10)

Survey responses

Item Survey Contents . Average point
Itemize number and percentage of respondent(people, %)
1 Usefulness of antibacterial hemp clothing o ® ® ® ® 4.70
3(30) 7(70)
2 Usefulness of wearing for four seasons o @ ® ® ®© 4.30
1(10) 5(50) 4(40)
3 Accuracy of design and swing detail techniques @ ® ® @ ® 4.10
2(20) 5(50) 3(30)
y  Correlation, and balance between hemp and hanyji ) ) ® @ ® 450
for permeability 1(10) 3(30) 6(60) '
5 Correlation, and balance between Hemp and hanji ) ) ® @ ® 360
for creases 6(60) 2(20) 2(10) '
6 Appropriateness and Harmony of development of ) @ ©) @ ® 420
hemp materials 2(20) 4(40) 4(40) ’
7 Harmony between aesthetic, and exercise ) ) ® @ ® 3.90
functionality of hemp clothing 6(60) 4(40) 1(10) '
8  Marketability of natural dyeing hemp clothing o @ ® @ ® 3.60
1(10) 3(30) 5(50) 1(10)

Whole average

4.11

® Strongly agree, Agree, @ Average, @ Disagree, D Strongly disagree.
Way to measure average point = {(Number of people answeredDx 1)+(Number of people answered@x*2)-+Number of people answered(@*3)+(Number
of people answered@x4)+(Number of people answered®x5)}/Number of all the people answered
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