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Basics of Cellulose and its Chemical Characteristics

Yu-Chang Su*

Summary

Cellulose is one of the main components of plant cell wall, celllose, lignin, hemicellulose coexist in cell wall to form a matrix structure
in plant for supporting functions. Cellulose is greatest production of bio-resources accumulated on the Earth, accounting for of 40% of
world's 1 trillion ~ 2 trillion tons accumulation amounts, in other words, accumulated cellulose resources is 4,000 hundred million ~
8,000 million tons. Generally, yearly growth of biomass resources is about 4 ~ 15% of accumulation amount, therefore, cellulose

year’s growth is 160 billion tons ~1200 billion tons.

Although cellulose is non-edible polysaccharides for humans, but can be used for the production of a variety of healthy foods or food
substitutes and as all other possible bio-degradable materials. Cellulose is one of natural polymer prepared from biomaterials, but even
made from same materials also has many diversity, depending on the source, harvest time, parts of materials ,preparation methods
and etc., to control the cellulose with same purity, molecular weight, molecular weight distribution, dimensional shape, dimensional

shape distribution. is very difficult.

Modification of cellulose were often made to meet a variety of applications, From break down plant to the making end products
preparation process often consume high energy , For this, process evaluation were often made to reduce the environmental impact.
Thus to achieve effective utilization of cellulosic resources, to grasp characteristics of cellulosic biomass material and the coexistence
non-cellulosic components ,and controlling preparation processes variables are key factors for effective utilization of cellulosic

resources.
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By x + 2 (Degree of polymerization; DP)e #E4EZ &=
HHRAE o RRT AR TR T E 169 DL x {E - FAE
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ARG (%) FHEE (meq/100g) HEAL B (meq/100g)
A LTI e 96.0 2.69 0.39
90.7 3.69 1.02
88.3 3.61 1.38
93.3 2.84 0.61
88.5 3.09 1.35
SHEERNT (4 Th b R B AR AT 86.0 2.93 0.52
86.2 3.04 0.00.
86.9 2.89 0.25
94.2 1.88 0.32
P BEAG O i B 4k 90.0 3.40 1.25
91.0 3,83 0.87
FETERENZ 4 S i AT 85.7 4,81 1.08
87.8 4.71 2.26
86.8 8,72 1.27
HRGRARSE >98.0 <100
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TReR AR iis >95 ¢ izl 80 500~5000 TEAR AR
EOIREEARSE  HHIER >85 ¢ izl 60 1000~1500  HUARFH4RAE

FEEERIES  >85 ¢ izl 60 800~1200 BUAR AR

RARAERI R it >08 BAERT 85 200~300 Avicel *
e ZEn R HER 96 ¢ izl 80 200~300 CR1ITE4RI R
PR srEERIAS 95 MaEZEOoD 24 400 Sl Gk
N Bl . it >95 WaEZED 46 600 ERIENSIGER
(FEMEM)
ik i [T >95 ¢ izl 80 >5000 FHFERR & A
SEIHMRMER SEEAE >95 BdEER] 95 >5000 Valonia * Cladophora*¥JE
TR yEL] >95 MR 95 >5000 LR AE R I PRIGE S
RECGEHEERZ M- KA >98 MaEZEID 80 15 H 8 5%t - KA R IB R
RECGEHEERZ MK >98 MaEZEID 80 7 H 85l - A R A4
JERMBAER M~ KRB >98 JEH 0 <50 HZRAGOE T DABR )
JERMBER f -~ Kb >98 JEH 0 200~2000 ES02/Amine /DMSOHE - FHAE

FHRIZE © Viscose rayon » K-8 2182 (Ben-Berg rayon) : £#i& %2 (Cuprammonium rayon) HY—7&
HREAEIZ%% ¢ Zanthate rayon »  *Valonia,Cladophora : &S 484EZ5 2 %0E » CFUEAR © RHDGEHIEIIEAR
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85% HUMENLAME » AEZ0R T —HYEENIK A% > A5
FILEBHEPCRESE = 15 FRAE = TWHEERFE

=it 1000~10000 (CRIREEAEZ) > 250~800 (FHAEREAER)

SEREATT 200~300 (EEAEMIEHESE) 0 80 (b)) - 40 (HAESHSR)
GhEEE 50~95% (RINGBHER) » 25~50% (FHAEEER)

R 1.5~1.9 g/em’ (RIZABHER) » 1.5~1.69 g/cm’(FREMI4ER)

CLEEFH (HHENEE 65%)
CLERERHERE 65%)
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105~109 Qcm  (R#A&EAEZR) » 1010~1015 Qem  (FHAESAER)
3~6  (RAEER) > 3~7 (FAESER)

1.6~1.7 (CRABHER) > 1.5~1.6 (FEH4ER)

200~270°C

390~420°C

850°C

T~8% (RIABHER) » 12~14% (FHAEEHER)

15% (fRéBdE=R) - 12% (FRék) - 26~30% (182R)

50~80% (RAAHEAEZR) » 70~140% (FFAEHER)

< 0.01 meq/g (FR%%) > 0.02~0.03 meq/g (AT IEEEIARAT)
0.01~0.03 meq/g (HIAIZKST AR L EEARASE )
0.02~0.10 meq/g(F44RAE A IR IE EEARAT )
< 0.0 3 meq/g
0.35 m'/g (BNEZKESTEERITERRBRARAY)
5.3 m'/g (AR EERS TR RRARAT)
0.6~0.7 2 m'/g (Fudi4E2E) > 0.3~0.4 m'/g  (BLRIEE)
1000 m'/g CREZEESTEERIARST) > 135m2/ g (RRAAEES)
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292 m'/ g(FERAZE) > 135 m2/g(CF1)
PR 171 m'/g (4pEEE CF1)

' 434 '/ g (L EEEAER)

3.1~3.4 mm (HFEERSIARAY) » 0.85~1.2 mm (FEIBERIARAY)

2.7 mm (FFHE) > 1.41 mm (ZFFE) > 1.7 mm (FEE)

BT Omm  (FR&K)

31 pm (BTEERBIARAE) » 20~21um  (FEEERIARAT)
14 pm (FT&E4%) > 15um (ZFAE) > 20um (FEA)

19 pm (#8&0

SPEEEXATE ¢ Level off degree of polymerization » 43 CERHRAE4EZS © mercerizing cellulose
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