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ABSTRACT

Cellulosic materials were dissolved by NMMO(N-methylmorpholine-N-oxide) and CED
(Cupriethylene diamine), respectively, to measure their DPs (degrees of polymerization) by using
viscometer. We changed cellulose DPs by applying various amounts of low intensity electron-beam
radiation to the cellulosic materials. NMMO is environmental-friendly, non-toxic, and biodegradable
organic cellulose solvent and used industrially because of its high cellulose dissolving power and high
solvent recovery ratio. The cellulose DP measurement results using these two different chemicals were
correlated highly (R2>O.95). It was also found that cellulose with high DP was dissolved more easily in
NMMO than CED. In addition, NMMO method gave more higher resolution in the measurement.

Keywords : cellulose, viscosity, degree of polymerization, NMMO, CED

* Graduate student, Dept. of Biobased Materials, Coll. of Agri. and Life Sci., Chungnam Nat'l Univ., Daejun, Yousung-Gu, Gung-Dong,
Republic of Korea
+ Corresponding author. ybseo@cnu kr, T)82-42-821-5759, F)82-42-821-6159



CED(Cupriethylene diamine)¥ NMMO (N-methylmorpholine-N-oxide) & 0]-&

1. M E

) A0 20 AL o, Bz, Fol 5 17}
A AR E Lt uho] 2 oA, A9 A1) A
A5 % 2] 2 AU Lyocell) 5 AR A9 4] 2
A= A2 2ok Al7|E Bholskal Qlnk 535] A&
2@ A 9] 235 (degree of polymerization)+= A=
(Folth 498l 2o BT A W1 ) W
ofl o]o] loiAi: Asle] WAL} BES 1}
Bll= A=A AR EHE, MEReAE 7o R
Sh= Aol M= A2 o] FAoAFE AlEe &
Kol o271 74 Akl kg vlx| A B, 2o
o= GPCUMALS 55 AME-SHo] Al E R 2 0] 7
Aahe 240} 7)) sl A AR 17
2] Algto] - A1 27 Za| 7} ar7ko) 7] wiol| A
PAU Lo A= o] 5 o] &-sh=d] of#&o] 3lo]
6] A1 3] CED (cupriethylene diamine) 8242 0]-8-35}F
= Ez;g .8 tho] AR5} Q) th 312w CED A=

719 HEO A FFS A Won, A=Y
A7k Aol 7t A NHEJ HAER O A
K718 9lo1A] o2&l k= Bl 3l

[]
<
Q

K JIN'

[
23

_\,1 i oﬁ

NMMO(N-methylmorpholine-N-oxide)L‘ AMEZ
@S whE T sl SN G2 A A
ZEFAERILA Aol o]-8-5aL Atk NMMO+=
Sao] W At ARaeln, olExoz
NMMO2®}=0] 100% =2 5 A4 =] 7] wjZof Z12H3
oA e HAA Q] GA oItk AAR 4 Ak
ILO| A NMMO 9] 382 99% o] o= e 4] 3l
o, kb 2 Ao AE RO AE 3§

FAER 00 FTE AW H|IL 63

NMMO<E 0] &35}o] AEZ
EiJJV‘JQiﬂWT
2ot nRAY Mg QAAJHOQﬂP}ﬂﬂ
CED Ao S Bsl 2L AEZ QA Y
= SN AR 71 ARE AlEshall skl

HNEZ o o Yg gy Z g3yl Uy
B 15, S () 152 A skt 2R
252 T HALI A A= 42q] suiziofze
S 3L(HS 440, Santa Fe)o]il, T2 Zajgz 1%
(V-60)3} i lﬁ—(buckeye)% u]=r Buckeye Aol
A Aot AL 0, S (A SR
7} =0 AEHFAl 0 & A 25k A0S A5 &
o 52 AFG-E NMMO= S K Aol A 4|58 310
2 ALSP A A 7 So]glo] A A1E 2 0 27} NMMO
of oJa| 4-5] 4o/} )= 3 Akslo] jg Halvh
22 Ao w2 A2 gh S4 S AFshelch. CED
HE ZAWS CEDE olgel: Ao ul=
ACROSAF] 15 Al 2F(Mw 217.76, density 1.1)= A
A 910] AFEBFAC Table 10]4] T2 A 222wl v

13 A\ Eo] et 54& eh gl

By z
zli
E)

2.2 Al5iHtH
2.2.1 X! X2

A Aol ofst 2R 0 0] I AsHe
Ao 4] o] uta 2l uk7} ook, wheb chop

Table 1. Properties of Bleached wood pulp and cotton pulp sheets

Name Buckeye V-60 HS 440 Santa Fe
Detail cotton pulp, wood pulp, BSKP, Western Red Cedar BHKP,
ctatis cotton 100% SW:HW 50:50 and Western Hemlock Eucalyptus100%
Viscosity =7} =7} 18-
(0.5% CED, cPs) 45-30 >7 20 20
Weight(g)
(Ad size;210%x297mm) 38.6 >0 558 81.8
Thickness(mm) 137 1.22 1.32 2.54
Density(g/cI) 0.45 0.66 0.68 0.52

M-C(%)
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Table 2. Dosage of actual imadiated electron beam

o
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Actual irradiation dosage (kGy)

Buckeye V-60 HS 440 Santa Fe

0 - - - -

1 1.52 1.68 1.68 1.76

2 3.04 3.36 3.36 3.52

3 4.56 5.04 5.04 5.28
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Table 3. The viscosity of cellulose using CED and NMMO viscometry
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Viscosity(cPs) DP (CED method)
Sample(No.)
CED method NMMO method eq. [1] eq. [2]
HS 440(0) 21.06 86.10 997.52 1065.86
HS 440(1) 17.59 69.30 848.53 921.45
HS 440(2) 14.86 60.30 729.07 803.83
HS 440(3) 13.67 55.80 676.18 751.15
Santa Fe(0) 19.93 82.50 949.61 1019.68
Santa Fe(1) 18.97 77.40 908.31 979.67
Santa Fe(2) 15.82 70.10 771.39 845.70
Santa Fe(3) 14.73 65.20 723.25 798.05
V-60(0) 5.47 48.00 296.56 357.74
V-60(1) 5.18 47.70 282.56 342.51
V-60(2) 5.11 43.20 279.16 338.80
V-60(3) 4.79 38.10 263.17 321.28
Buckeye(0) 52.63 190.20 2275.08 2238.55
Buckeye(1) 39.35 146.70 1751.14 1768.71
Buckeye(2) 29.11 113.40 1334.96 1385.46
Buckeye(3) 24.01 108.30 1122.65 1185.47
Hanji(ryuk-gae) 117.54 453.50 4688.82 4291.68
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CED vs. NMMO
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Fig. 1. The comrelation of viscosity between CED
and NMMO viscometry
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Fig. 2. The comnrelation of two DP prediction models
by NMMO viscometry
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