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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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Fig. 1. UV protection rate of hemp fiber.
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Fig. 2. Tensile strength & elongation of hemp fiber.

()
U AREAe] $5go] FHEm oo} At v e 4
2 7 2RI Aoz Ae bl v,

2.2. ok Mol JHynt gl

22.1. ZHe g

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).

e T GRe AFE §olsh su AfE W
Appe el & 4 olth. ER, FUT N JAHE =

2
=
>,
2
0L
o%
itz
i
i
0%
B S
T 2
fre 12
ox o
r i
rlj rj&
o=
%
o 2
fu of

2 A 3R ke ARAs
Bl e AL F49] 7
ERAEL ol gap FAEAM A
2 B A thuirct o] =g
A= o] k. 223 dinks

S

14
rlu
¢ A
ox
fo
m
oY,
i)
tlo
P
)
o o

==1

Fr

d

fd
iy,
o

a4
Ho
T
=5
AN R

F AL 30%H S WIS 5 on], BEeliE
HA) e WS M Ak 53 ETE Yrte) A
2 AAST el FE AL TEOIA]

.5_.
o Hze] AYAZE Hasla o] mg W ohje} FEGT,
E QA W Tk 3 olF Axd Fof 3w
sjo] Aol AN Fg G
Biol] o5)A) gk AL HlHlT Tob Ak 4] wEe]
Al 7k Fejeln U ge] S wasEAE 18 o)
RIS ol8d &5 SR Yo, o)A ke Aol



526 SR SSIR] A22H A4S, 2020

3 vz}, F2o] Fth(Bae, 2003).
A 7‘;_1 o

S AEoE T Y W2
ojtt. olel ¥ial foli= AHS S uf &= WHR| ¥

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
AFBRREAD] 3
She AU Wwe vl Juzey
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).

g AMgShER S olgdake Mtk % % ik

3) MAEREH) B W
oekdfel AxE SEE AEH AR
£ 7o e HRlg srjagees 9 ad §
Baljslar Al Aslolor 3t} AEHOR o588 A Y T4 2
=g & **@ME & 2e ﬂ%ﬂﬁ FEL olg3te]
z

ShorES A3 A A7}
olg e Wt CMEP, ﬂ%ﬂ}ﬁ% 1%91 *“‘0115 FFE 7AH
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
371 2700 33 ARt FHo] srsisien #7144
Tl 2L F 37°CAM =2 WIS H2E FAE)
A 91 gste] Huojgk o
Hj<d

10% o3l Ml PR FUT Wl Abg A A1) &

E
N
N
=2
>
4
)
ot
=
o
=
do
N
)

rit
o T
Ru)

f

=3

__>,~Lz/

o

u

+

o

o g

o}xIthaL dH}(Andong-si, 2018).

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
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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
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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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A AEE ks b2l Aol AEE vzt
A2 ksl datH F4aee uvlEr] 4dS &8st
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o gl ZAAAS FolUiith Aol A e <lFe] #
o] Eoj7k= ad Fgolr). g Wl &7ke] unlEr] AAE
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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
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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
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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).
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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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