o] 774 813 4]
A22¢ A48, 2020
<AFTE=E>

PISSN 1229-2060

eISSN 2287-5743

Fashion & Text. Res. J.

Vol. 22, No. 4, pp.523-533(2020)
https://doi.org/10.5805/SFTI.2020.22.4.523

Comparative Study on the Degumming Methods of Hemp Fiber
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Abstract : Previous studies are used to examine cellulose content, degumming period, fiber quality, production yield,
production cost, development limit of fiber according to physical, chemical, and microbial degumming methods. Three
types of degumming methods are used to measure surface condition after degumming, necessity of additional degum-
ming and degree of impurity removal. First, previous studies confirmed that the microbial degumming method is
superior in terms of cellulose content, fiber quality, production yield, production cost, and fiber development pos-
sibility. Second, surface condition and the necessity of additional degumming were analyzed by SEM. The black skin
binding material was removed in the case of the Sangnangyi and chemical degumming; however, it was insufficient
and further degumming was required. Skin fiber binding material was removed in the case of microbial degumming
and the surface was cleanest after degumming; in addition, most showed the form of yarn decomposition. The FT-
IR spectrum determined the degree of removal of impurities and showed that it can utilize inherent physical prop-
erties as the best degumming method. The degree of removal of pectin and lignin by microbial degumming was clean-
est with hemicellulose also reduced by microbial degumming.
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olr I, A, thedrel Al 7EA A" RS S8 BE &
EHe] Adejet F7F Ao e tiE] detEr] S
SEM(Scanning Electron Microscope, TAMIAER] 7 )S A1-8-5}
o] FUE FYSIAL, BB (Pectin), FMAEZO X
(Hemicellulose), 212 (Lignin))e] A HEE Lolrr] $ls|
FT-IR spectrums o8-8k #418 B3l A= oivt Ad=idfel
¥ 5 Y e 55 ek, 7 AE elA tied R
o] ExEe] AA A o ARES R 28E F A
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2.1. tiokdfe| S3

tnks BT (Moraceae)ell &l G AE=A4 9
£ Cannabis sativa L.°]t}. tirles 2R&-o]50]H, 2= (Winter
hemp)e BE Eo|7} 1.8-2.5 me]L EAAH7} B4t} &
vH(Summer hemp)ye AFHRTH 2H {213 7T F4o|t(i et
al, 2010).

FE HAEAS 8 AAEFEhE 7R o 2AsE
= 2 7K F8 24 8L Fol dstedof gt dinpd
frol Fa¢ BAFo 2= w2 ke Ry dwshA 4
= 4ol don, vre AT Fa3k EAolth. S4E
TEHERE AR Ao, Ak, 89
94 & 274974 5ol Ack(Zhang & Zhang, 2010).

i 7 L2 swold 8= Ak W fAshk=
Zo] EAo]t}. SEM(Scanning Electron Microscope, FAFAA}
ArAye 7k AXHE A8e] FH FARK 23 AR

WYAA Az A AR EAS BEY 5 9l Aol
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Sk AfEA S AT ohvel 55493 98 E Be 9
5 T olEe v el 54 23le Zolxe Al
g AAE AlQE 7oA 2318 Al g Fash o
5 3t} giv} £olle CBDER|UE), THCEI=ERSIo|=
2Zh)E) 59 7hrlel= o] FHiEe] o =
7t 97.5% A=oltt. FMETALTH B Afd-S ARt 18
A7y F Agago]l 99.9%% v 453 S TR
s & & AUk olEigt 3 zlspHo]a gugh o]
A7] el 100% G2 e 22 olEd]9} of Hy-
el A9E dshet BYd E35 HoH, v o=
AArA R FENT Qi)

timbEfre] F 71482 28 (Coolonyith ot w7t 7
o] B3 Axolu} WAR TR wlf- sFsitke AS &
Atk tiwpdg-e] 2peld 2FFAdS UV Transmittance Analyzer
£ o]&sted 3 315~400nm®] UV-A 2 3¢ 290~315 nm
o] UV-BE ARg-ate] SA3IsITh A4e)d kgl s 22t
vlwgh s, A2 fARE 43S Belon 53] uva)e
Aptgo] oF 62~73%, UV-BO] Abhgo] oF 68~79%= rebyk
om, UVEB)PI i 2ehgo] Uv(ART B2 o= oF 13%
7t 24FElo] 489S & 4 ATh(i et al., 2010).

Fig. 1, 2 SHd-f7darde oJglste] ks tinpd<]
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A, B, BCE IHE 52 U AlgsA =AM FaeAdo]
Ak zF Adfre] WA Bste] Ao B £, 39

r

Y-}
w

92
90.8

® ©
© -
) :

protectionrate (%)
0
~N

-2}
v

6sea 7sea 8sea

Fig. 1. UV protection rate of hemp fiber.
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Fig. 2. Tensile strength & elongation of hemp fiber.
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Y8 thrke] tole AEE Q(55~72%), SR ASE Q (8
~19%), T (2~5%), ZNE! (4~8%) 5-2F T4 =o] ItKThomsen
et al., 2006).

el A HFE @71 fleire Aol wastal e o
gt e A, srdER e s, gad Fof s El, Al

gof gt &, tinPa el 2 Feshs 484 AAATE
AEdA o]},

U AZZ oA A2T QAT ARETIXZL o Bo] EX)
gt} ey ARslER] o, dfellA glade] AlA" &
= AEZ O 2o Hof 7 B2 o] RS St oF
A 7t AR AR el B A ZdsA=
2o 3148 Wy e et glade AWE
WSS B3¢ #2258 VAL e dEA S5 dHY '
A ALEARER cell AlolollA HEjR] G- sh, wjEY
27t AR5 S8R sheath T-320|H wlo]az2 9HYS o]F

alo] Afre] A, i S 2 didlel 83 98&
git}, HAele ZEalete|=e] EfEoln e tget &
FZER A = Bogat o] Ao FHd 2 A
St (Woo, 2010).

Cellulose fiberol'= 1% F=9] ashE Zka e o3
AZZ o WanAEe] g I
1984).

drtell A 7HE e Bee AR dudERes

(Hemicellulose)= glucuronoxyla-n, arabinoxylan, glucomannan
o} xyloglucan 59| BTG AEZ P dfae} 2
ade] AeE g% dHd] sk g de vt ivks 4
d(Degumming)dh= o= ARFaE A9l A", ujdEs
o, fad g gAF HEES AAske Al ol2gt &
o] EASH tnbAEe] B4 7R 9 GMEHE "ol
g oRa2 ARE| flEide AEse] viEA] F
831HNoh, 2017).
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3 vz}, F2o] Fth(Bae, 2003).
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2e)2 gopq 9] Mo PAEGIshbES) osle B
AIE, web Sldolis et H wash sk 4
}\]—§].]4.E [}

2) sk A Wy

drbfel Aue ol ke A B4 2 Pulsie] 4
AShAEF e JUUe okES AMEsle] Hshe sk
4 g otk o|sh 7o) BUTeY st A WL
B FBARI] o 1047 HEoln] Ay 2 EA, 7154
Mo vl st sw e gust e B, A
3] B G Fol BAO FUAgeIA el A%
o WIEE A% BAEAZ Do),

QukAe) Qlslafre] AU WPEe el 4ozl (NaOH
5) SRES ARl AR OR
e o) #A% &

293 3 ge 9ol Bo) £anE AAHom A
o= nig s R WAolr], A2 FAHOE B0l Be
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BER Q2] RNIE ol )

r13
o
e
u
o oxt
4
)
to
jatt4
o

>,
o

ool FuAEz o~ B gy 2
SH(Cross-linkingyS fHarste] HAIE] W o] 2 o3
o] £4¢ d43] A7l #AEE 7K UrkKim et
al,, 2015).

. G gl Msagel s
4o %@L—g 18] AAE 4 ek e e 2R
ae] 2t 4 ; RES R

o2l 23 o

ofghtatiyt g v SellM ARgEE = EHU]"‘ ]
ke dATe] glade] & EAt dEld B A,
FASES =7 Hes 2lade Alske 8 Wl
olghtathe FAISRESFC] tiuleld 2ldE o AlAskE
A2 A7k BEA7E vl =F¢] Erh(Wang & Ramaswamy,
2003).
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Bl Azt 340 W FHAH ] viER Qg e

8-
7} A&EH o2 o]FofR| 3L St} W. Fuller?} A. Normano] 2
3 A Aol w=w, 37
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FuAER X B gade] HESS HARFE A AT
71 F8 JAGeH, ol wielaR2d} A A folgh A
= Yeplth SuASR 0 AE 145%004 12.1%E Ba2de
8%lIA 5.5%= 7HATh olgh 24 Wsh= A wElolA
ulo]Z 23} offx|e] JS UFACE EEF 540 mA=
FIFS HAos] Y8l A BE 2 = A 2 v

=
24 PAYT vl AE tiek 2739 35%k <23 um
ol Wk, Hf A7) 50% 2AHE FHshe wlolamy) Hx
retted A& <23 pmelth. B4 A1 2 Q1 Aw AFe 5
A 73T UEA AT, dake 3z

4 ¢ =24

49 wsle] 2 9L
Stk olse] APt ekl AAL 19 wolzs) He)

o] 84S X FH(Naira et al., 2015).
AEATE FHEAY vwsiA e 9 S5 os
alela AESH oz Rarlsshy olitaleta Syl &

=
do] 9t} tivk(Cannabis sativa L)E AEZQ HG2ER
FA7] B AR F Fol Ak Foth FHa, e B
FAES] Aol AME T e A= WX th(Hepworth
et al., 2000).

AEARE AR 582 vEY AR beks &
T At wt oekst 4o dEERE dilke AR AEE
Arkslz] 918k Zlolh. #4ddt 4 % Jsl7] f1al chekdf-
A= <]
3lsh4 Z‘—*é, A 2 el AEste] ARE HIAE 5 9

A s guErleA A2
| t]AE-S AM8-ScH(Rosemberg, 1965).
QRS Az flete SRS EES 2 sk

oA BAsE v 5
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&3 A AEd wiEd 2 #AIE ] Sjsle] 571 F=2 9= e Y el
3 B 71 Aol Bt TR vAES ARSslel 9 PAECESE) e g9 V0] 29 AeE &8
she o] PIAE(dEeHH) Ad ot =M, A 3L PES ol8ske WAolth AERe A F
a2 A BT AR 98%el o2tk ARl FH2
4) ek A9 0y vl I, TR 70% HEolth. 85ty ofgolt e
A g e Y 71kl 20U A= gol &8 AE Eo7] 9% A1 Hlgo] EX] &b &gl 7P T
A AP T FAYOR ofFojAH, AERe e 719 & A Fols 7~12em W99 Afeolx e s
FEA etk el 2L FdAdo] vHlslal zotsitt. 60’s()t 7FsatH, 2 7idE 7]z ]th(Table 1).

ehd dee g8sie] Sl 9
227 ee] AAHA 7] wZelh. FHPoz <l 3. o7ty
e AR sl wet vE2r) o] o 5 gle
o, Aalg SHola o] ek Hia dole 1~ 3.1 AEAE
2emelaL oolE ALe Aol FH AR W L thebdfrel gde flsh Al 7] gd W EEA 49, 3t
o EAZE o AR SAlE 12's(E)elt el A 4 A9, vdE S Fal kel deb a4
FEYL 22 5495 7AL ek ool Y e it AR FA3 AEE Adsislon, AdE vt R &
SJMEFS &8st sheh Ad WS dF &8P e 2N 5 Y ge B Eeedd, dvdeRes, 2lad)
of 2%t} 9] A7 A=E FAskal vl FA sk

sheba A WH2 A" 710 179 AR e H, A
A IS FBES 9 2l IAskE ot dEs 32. ANEEN
2 FHES AU el v H 86% Froltt. Aol F 71718 ©183 tivp Al RSl 545 S48 skt
A2 Afras £730] Arfeitth, Bake2 40% vlwielar, AL A, 224, = A A ARES FARIAAY (FE-

fo ox

i

H|(EX]-AE vgn], AlEFEa)e} 71AE] AXu]ek 3 SEM, S-3000N, HITACHI, JAPAN)YS o]-&sle] 9] JHej=
A AHH7F S0 ArHHEo] Wol £t A4 Zole 2em 50080+ 10,0008 = =3I T).

welo] Tl o]aL slsteRES AME-sl] Wil SEEA 7} Z17re] Alg 3 mg¥E vAleHAl 413 $ KBr 200 mgt
AT A SHAlE 200s(F) EiTtelt 5= 4 5 E335te] 600 kg/em®e] UHFOZ pellet THEI, FTIR

Table 1. Comparison of degumming methods for hemp fiber extraction

Division Conventional Chemical Mechanical Biological
Degumming period 20 days 1-7 days 1-7 days 2 days
h/sulfuri i Machi li
Production process Handwork Nao‘/su ur‘1 ¢ acid achime pe.e ing and Microbial use
immersion hackling
Cellulose content 100(standard) 86 87 98
Textile quality Lack of uniformity, coarse  Fibrin damage plethora Fibrin d.amagc'a,. excessive Great
impurities
Yield - 40% under 40% under 70%
Cost High cost(handful) High cost High cost High efficiency
- Short fibers
Fiber length 1-2cm (2 em Inside and outside) Short fibers Long fiber (7-12 cm)
Environmental issues - Environmental pollution Environmental pollution Eco-friendly
Textile development limit Less than 12 Less than 20 Less than 20 60 available
Country Korea, etc. China, Europe, etc. China, Europe, etc. Technology development
Resource: Andong-si(2018).
Table 2 Classification of surface analysis and impurities removal samples
Sample
Analysis Standard sample Sample 1 Sample 2-1 Sample 2-2 Sample 3
Surface analysis - Chemical degumming Sangnangyi 1 Sangnangyi 2 Microbial degumming

Impurities remove  Sample before degumming Chemical degumming Sangnangyi Microbial degumming
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Spectrometer(Spectrum GX, PERKIN ELMER, USA)Z =%

3t IR spectrumS ASITH.
tiedfe] AEs fa Al 7 A whEEE A A9, st
A

A&, =2H FEREQ-1,2), "= FEAIEQ)E A
ZalAs o A 5 FH| Adejel F7F Ao e o
3 dotrr] fI8 Sd=ATIEARATL 2JEste] SEM
(Scanning Electron Microscope, FAFAAIEANH)S A5}
XHE s, A A AR, s FEEIE(Q), AW
OJAFEQ)), PINE AARIFEQE)Y EEEE, FradEEe
2, Fad)e] AA HEE Gotrr] {3l thelgld7del <]
23t FT-IR spectrume ©]&3 #4918 F3lo] AFHH diq)
Aupdfel 29 #4 £ A e 55 #4372+ F=
W oivdRe] S99 diebd i
st =24, 38y, vAdlE A W2l
MAER e~ glad) 59 AA AEE =
Boto] afrel 24 & A 2

f golm et

1o
Ay
4
i
UZZ o
o
iy

o o

X 2 o
o o

o Mo

3.2.1. 3} A4

SFEA] b Faelel ABE FFEA6l e TAkIAM
ATt Aok BAHH,S0,)S ARgalorn el 4
W= 20°ColA BREIITE 3t sEE oF 1.5gLela 3
AR 308 AR A&tk 282 FsREE (NaOH)O]
H5 #go ARSEIL FAISUER T 1.8%AL 2%
£ 02MPa ¥EollA 120°Co]xL Bl%E AJZhS 508-0|th &

wz)g)ol] FakslEa(Hy0,) 30%S 6 mVLE] FEE ARE-EI
o, Arke e 500kgS FHY § Y= AL 1AFA
oAl Al TH(Fig. 3).

322, A A4

A AEE ks b2l Aol AEE vzt
A2 ksl datH F4aee uvlEr] 4dS &8st
¥ tivlE oF 30cm AES] Fog WEAA A vk, ¥
o Flx dof sl Fet upd Witk ¥ vk FolF3ch
7F oS 12407 B9t Bl 2 B A4S 8 vzl
AL oA Axshs 8-S AR dxE HEdN 22 F
o gl ZAAAS FolUiith Aol A e <lFe] #
o] Eoj7k= ad Fgolr). g Wl &7ke] unlEr] AAE
ARG F U on, AP SHES} 0] wE7]o) whbA

Arrgo] 27 @R 2le SR o JUSIThFig. 4-5).

323, AERIESA)Y H™

HAE HRH] NS TS ASE AMEEINeH, nAE
AE FE 559 WAES ol &% AR BE W=
4, 2015, 5253 10-2015-0121812)¢] wa} Ala3iTh.
WA, v|AE - (Sphingobacterium multivorum K-9 #5°)2
St ATh 12~15em Z712 Husle] AlFE gl A9E
100~120°CollA] 1AIZF o) 71Eeted dinf FE2ES FHIBIG
ot £E5E v} F2ES 37°CE WA o WzkE divt
FZE sl 253 1% TERE H7KE $ pH 9~112
A3t vldde] trEEEY gnlE 42 B JI9s
3AIZE with wdtste] 247 A THFig. 6~7) (Noh, 2017).

Sample 1

Fig. 3. SEM image of sample 1 after degumming.

SEM view(scale bar: 100, 50m) x500, x1,0k
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Sample 2-1

Fig. 4. SEM image of sample 2-1 after degumming.

Sample 2-2

Fig. 5. SEM image of sample 2-2 after degumming.
4. 23 3§ =9

SEMS o|83te s3H, Eel4, nAE A™ Al dint
ARES] AR FEE 500012k 1,0000] 2 #2ste] Fig. 3,
Fig. 4, Fig. 5, Fig. 79 YJERATE

50002 23 Aol de FE A2 el web A
FraHe] EAlske EwEe] AARES Gt ndE H4

SEM View(scale bar: 100, 50mm) =500, x1,0k

AgE 3] 7P ARl AR7 7 EelEe] FEds)
=l e AE #FE & AN 1,00001 2 ZF sk Aol
T UAE HHE S oiedfoF f2s Jojd W ol
2} Mg g e] IRzt wig- B w#deA & 34
H AL AT & AT hemp, sisal, jute, kapok S5
0.8~8%%] FASPIEFOR A A Z¢ E¥ I He=

o] AgA o] 7135tk B 23 thMwaikambo &

resin,
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\

Fig. 6. Microbial degumming process of hemp.

-Boil for removing germs other
than hemp microorganisms(over an
hour at 100°C-120°C or higher)

-Put chilled hemp stem into
microbial degumming

-Degumming -Degumming

hemp hemp fiber

Sample 3

Fig. 7. SEM image of sample 3 after degumming.

Ansell, 2002).

Fee] ez A tekdfe FHo] ZIREHe R
ste] A=Z7L dasial WAAo] FdE 3 Az Al
shebe (are=e] dZe)eR AgE dirkfe WEHS A
o] AW Aol Fobd EgAe] el FE F ds
Zo= gk, Ty shekd g Aee 2 vide 4
d A2d Zo] Bew A Axrt Y e AoE v
7] 2ol e E=F U e ZoE v

IR spectrume ©]8-3 A[FS AAJsto] 47 shgh=e] I

SEM View(scale bar: 100, 50im) %500, x1,0k

S BABIST WA ol AEE A &2 VIEAIERH
g Ayt sletd JEA s, B84 JA@WeI g, rAE B
A 82 FIR 2FEHS Fig. 99 YeRATH

ageld mxlg] o] Aol HolE 3340em 9
strong band®} 1,630~1,600 cm 9] asymmetrical stretching strong
band= pectin®= <13k Zo|™ 3,000 cm 9] bande A2
AlEe) s1H, BlA HHE AlReA Holi ujAE gH A
g AlFoIX = pectin®] A|AR VFEREA] o=t

A 1,600 cm 'olA] FERFE weak bande d|RIAE R Q



Chemical degumming

Sangnangyi

ojeplie] FE ) #8 Bl G 531

Microbhial degumming

SEM View(scale bar: 100, 50m) =500, x1,0k

Fig. 8. SEM image of sample after degumming(2).
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Fig. 9. Impurities(pectin, hemicellulose, lignin) removal analysis table.
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