J. of the Korean Oil Chemists’ Soc., 1
Vol. 26, No. 4. December, 2009. 428~433

Hxo 79 g-AEZ
=)

(2000 10€ 19 H5 ;2009 129 159 A 9)
Effect of a-cellulose content in pulps on esterification of cellulose
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Abstract . Cellulose triacetate (CTA) was prepared from cotton linter and pulps which
contain various contents of a-cellulose. CTA which contains 2.8 of degree of substitution
(DS) and 222 of degree of polymerization (DP) was obtained from V-81 pulp under the
heterogeneous system. The DS was measured by the titration method, and the DP was
obtained by measurement of viscosity. FT-IR spectometer (FT-IR 6300, JASCO) was used to
analyze the chemical structure of raw materials and cellulose triacetate, and X-ray
diffractometer (X-pert MPD PW3040, Philips) was used to confirm the crystal structure and
to calculate the relative crystallinity index (RCI). As a-cellulose content in pulp increased, the
acetylation yield increased. Besides with a kind of pulp, it contains insoluble residue which

was mainly formed due to the formation of glucomannan triacetate and xylan diacetate during
the esterification.

Keywords ' pulp, cotton linter, a—cellulose, esterification, insoluble residue, degree of
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Table 1. The specifications of various pulps and cotton linter

Pulps Cotton linter V-81 V-60 TR922
cupriethylene — diamine
(CED) viscosity (0.5%), 50 7.2 5.0 35
cP
a-cellulose, % 99.0 97.0 94.7 86.0
S, % - 3.7 73 15.0
Sig, % - 1.9 3.7
Ash, % - 0.06 0.06 0.04
DP - 390 354 312
Relative crystallinity index 90.81 79.95 83.69 7873
(RCI)
XRD pattern Cellulose 1 CelluloselV |

* Sjp and Sig : soluble potion (%) of pulp in 10% and 18% NaOH respectively
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Table 2. The properties of cellulose triacetate prepared from the pulps and cotton linter

Pulps Cotton linter V-81 V-60 TR922
DS 2.8 2.8 2.9 29
DP - 222 191 -
CHCls Insol. Sol. Sol. Insol.
Solubility DEMEEIOH Insol Sol Sol Insol
(8:2) ) ' ) )

* Sol. © sample is perfectly dissolved, Insol.

are remained

22.1. X&x (DS) 54

ASTM D 871 - 96 (Reapproved 2004) 3+
H2E wWo] wela 105T #Azx7]eA 2 /\]
7]. o]/\]— 7—]15} H]EEO}\ Eﬂo]_,(ﬂgﬂ ]
1 g& At mYZ nlojAd Y1, DMAc
15 mLE 7lste] AER e~ EolAgHolE
LA 7int ol 7]ol 75% o ghE 89 40 ng
WUy o ok wWEE T 50760°CoA 30
2 wk 3 F 05 N NaOH 489 40 mLE
Wi oz obd WE F 50760CeHA 15 #
F WSk, ALl A 48 A7 o ‘“ﬂo}oﬂl =
o}, 9] & phenolphthalein # A ¢FS 273
= A
o
s
[e)

i

A B8, 05 N HCl 48902 A4s

DH% % o]—‘:‘q/ﬂ .J_ul;do il‘:.\;]_ ] er

& U3 AAZ blank FEAS WHEY F

Jg gyow FuNe Foh ol Aoz
B X3 (DS)E AXtsart [15]

% Acetyl = [(AxNp)-(BxN,)]x4.3/W
A : NaOH 7} (mL)
Ny : NaOH 9] =2% F&%
B : HCl #7F% (mL)
N, : HCl ¢ 2% 5%

3.86 x %acetyl
102.4 - %acetyl

222. %% (DP) &4

ASTM D 871 - 96 (Reapproved 2004) %<+
H2E o] wela 105TC Ax7]oA 242F
o] A A3 HAxE CTA 025 g& Aksto
100 mL  volumetric flaskell Y&t} of7]o

: small amount of insoluble part

DCM:MeOH(9:1) &1 75 mLE 3 &3A Y1
gt 87 gud EesaE 250+ 0
1CT2 49 3L F£x=2 g7 Zg2=a I
A7kA] DCM:MeOH(9:1) &1|E ¢ DP =4
2 sugols Azl AxH £d 10 ML
Ubbelohde =AY YW1 250+01C F&Fx2
oA flow times 53 ZA3ta, thA] AdAF
DCM:MeOH(9:1) €& HZAo] Yol §d&
AAXNA Al 7HA %9 flow timeE T3},
aela 43 DCM:MeOH (9:1) €719 flow
times ZAsle] 7|EAZIeR Ao Az
Ha, HAAE ALsta HAARE 7
th AN VFEAER U] AUHEE
Tt A EEREH 25A%(n], intrinsic
viscosity), T %= (DP)E gt} [15].

2.3. fiaHIZE g3
AxE 05T o
T HA Al Bl A WAA AT Hxd =
gs AFeta &AsA1717] $1EA 300 gl
5 ] 2 40TCelA 2413 < wykstt),
g FA3E BEIZ acetic acidZ 23] &
l%‘r?‘?} oo} e A3t AT A W
Zk717F A" 37 Feha3 wkE7] £l 200
g9 acetic acid®} 1.12 g9 perchloric acidZ
H9i AAE 9 st EvdE ZxXE da
90g2] acetic anhydrideZ X143 %7} A
40ColA 6087 WA ATH Wb
27bE Eol HAAZI m HbS
acid& AAz7] f8iA oy W —’F/‘]f&q. a
22 01 N NaCO32 F3A7]ar tr] &3
ek 2 FAsle] 50T vacuum L EolA A
A H

—

oA 247 Feb AzF

ful pal

1

o
IS

o (=
2 b

- 430 -



3. &3t ¥ nF

Al 7EA e daxel SHEUHENE AERe
2 EFoAHCIEE AR 1 AXRE
Table 201 YJehpolet. 2 Ay 2% X7}
28040 AZZ oA~ EFOAHIJES AY
t}. V-813 V-60C2HE A& AEnor E
gotA g ol B A Z+zt FEE=ot 22291 191
S YellidA Y TR9229F 7IEHHZREE o
AEZ 0~ EFolAHIEE TIEE =
7] Qe AF&3HE DCMIEtOH(8:2) &vi
< ¥t Y] Wi THE=
7F itk dnkdg o2 3w} 28
, chloroformel] &1 X&=7} 20
, DCM:EtOH(8:2)°l it} upghA
Ao A2 o~ EF ol
4 Hue dxHEF g
ol Aeow wuHr Hx
gk ol FHAER LA
, 2R, AdEIFR, a9
o] X0 9t} o] 3n A
TEE e AEEZ2%
P 7] wjZel ol 2~
At tjololHHOlE 5

oo

et e

P

o
M

1

o o
M de e o
o
T o oy
—o
N

[e2x%}

A

o

e i
o o

fr 2 9 o
2
G

9
i
il
to
[>
ME

Rl

i N
)
e,

o

e
e

2

N
N
X
i ©
N

\;u
O
N
° =

S
=
o
3

X
o)
£ fm

]
2
r

{0

- -
Y
> <
X
o I
— o
-{;ﬂlm
> to
o
o m

lo
2,
4T
i

O

M oox St fuorfr oM k2 2 W ogr O O ot 2 oX (o
[}

o, o e
N
e L
e o2
|
[jI== j'g
wo o
f
)
> ol
L
% it
-
-
© 2
S
[e)
U ro o ﬂ.\'l]l
oo
frE W E o X Mo

9
£ ABEE 280X BE
otk ol Wxol vl Aoy
AEE AT Qo] $AFol
g AgR7] WEe

Y [‘-{11.

d

LS
[ e [o e

fo
o,
2
[
é

fo oo rjt Ho Sk rm

[ BN R
AL T
S
>
Ir
m
2L
op
=
=
fo
2
ol
v
i
it

EgolAHOIEE d&
Fig. 1ol ol=HZ Wkg A F
£S5 Ytk 3300 cm ol A wre-H o] #
xZo} FMEHUEZE /AR e 5A 40 -OH
peak’} ol ~HZ W& & Algbx i 1750 cm !
3} 1240 cm ‘oA ol ~EH|Z9] -C=0 o]|ZA%
peaks} -C-O ©d A3 peak’t 242t ZshAl
EFtbal 1370 cm ! F2ol Al ol E 7] wE o
9lE -C-H peak’} MEA Yegt. ol =
A ol E S wEgo] Aoy S-S EelsiTh

A
g2
32
w2

R LRl

3900 3600 3300 3000 2700 2400 2100 1500 1500 1200 900 600
Wavenumber (cm)
Fig. 1. FT-IR spectra of (A) pulp and (B)
cellulose triacetate.
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Fig. 2. X-ray diffractograms of (A) pulp, (B)

cotton linter, and (C) cellulose

triacetate.
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Fig. 3. Transmittance of 1% cellulose

triacetate in DCM:MeOH (9:1); (A)
cotton linter, (B) V-81, (C) V-60, and
(D) TR922.
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Fig. 4. Acetylation yield of cellulose

triacetate; (A) cotton linter, (B) V-81,
(C) V-60, and (D) TR922.

Water content (%)
.

Fig. 5.

- 432 -

EPulp
ECTA

Cotton linter Vil V6o

TRO12

Water contents of cellulose triacetate;
(A) cotton linter, (B) V-81, (C) V-60,
and (D) TR922.



4. 2 E

2 AT E BEd e-dER S S
7HA= Hxel JEHUHERE AEEZs E
oA EI | EE FAsta - AEZ 9] T
o] g2} ¥hgo] W= JEF &) &
o} 1.9kt
1. Zvl perchloric acid®} ¥H$E acetic
anhydrideE ©]§3to] 40CelA 603t
HSAIZL AT 4717 AR 98 - AE
2o s A= 22 JIEUHE
FEH AFETF 28 odl AERA E
ZolAH | EE st

2. AYHor ue - AERe s FHL
A= TRIZZFH Az AEZ~ E
ZotAH ol Ee]l AHS 54 &vel DCM:
EtOH B2)%d =&%S T3t AN
I ol FrAER
gt toloAHo|E
Aelo]EVE AERQ 7~ EgolAlEolE
o JFA ool

to
[>
-z
v
T ofl
oX
i
>

y o
uy
it
K
rlﬂ
o
m
ik
©

1. C. F. Liu, R. C. Sun, A. P. Zhang, J. L.
Ren, and Z. C. Geng, Polym. Degrad. and
Stabil., 91, 3040 (2006).

2. S. Richardson and L. Gorton, Analyt.
Chimica Acta, 497, 27 (2003).

3. B. Focher, M. T. Palma, M. Canetti, G.
Torri, C. Cosentino, G. Gastaldi, Indust.
Crop. and Produc., 13, 193 (2001).

10.

11.

12.

13.

14.

15.

16.

- 433 -

R LRl

T. Ozaki, H. Ogawa, and H. Sasai, US
patent, 6, 683, 174 (2004).

. Y. Nakanishi, H. Taniguchi, and K. Ueda,

US patent, 7, 148, 344 (2006).

H. Sata, M. Murayama, and S.
Shimamoto, "Cellulose  Acetates: 5.4.
Properties and Applications of Cellulose

Triacetate Film”, Macromol. Symp.. 208,
p. 323 (2004).

. S. Loeb, L. Titelman, E. Korngold, and J.

Freiman, J. Membr. Sci., 129, 143 (1997).

. X. Fan, Z. W. Liu, J. Lu, and Z. T. Liu,

Ind Eng. Chem. Res., 48, 6212 (2009).

. 7Z. Yang, S. Xu, X. Ma, and S. Wang,

Wood Sci. Technol., 42, 621 (2008).

S. Saka and K. Takanashi, J. Appl
Polym. Sci., 67, 289 (1997).

G. R. Filho, S. F. Cruz, D. Pasquini, D.
A. Cerqueira, V. S. Prado, and R. M. N.
Assuncao, J. Membr. Sci, 177, 225
(2000).

7. Yang, S. Xu, X. Ma, and S. Wang,
Wood Sci. Technol., 42, 621 (2008).

J. X. Zhang and H. Z. Chen, J. Chem.
Ind Eng., 58, 2548 (2007).

S. Saka and H. Matsumura, "Cellulos
acetate : 2.3 Wood Pulp
Manufacturing and Quality Characteris-
tics”, p. 37, Macromol. Symp., 208,
Wiley-VCH (2004).

ASTM D 871-96 (Reapproved 2004),
"Standard Test Methods of Testing
Cellulose Acetate”, West Conshohocken,
PA 19428-2959, USA.

G. M. Shashidhara and K. H. Guruprasad,
J. Appl. Polym. Sci., 98, 1765 (2005).



