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Abstract Acetylated Cellulose Ether (ACE), cellulose-based amphiphilic polymer with hydrophilic and hydrophobic, was
synthesized and investigated in terms of its solubility and wettability for organic solvents and water. Acetyl group was
substituted to the cellulose ether in a hydrophilic polymer by esterification. As a result of FT-IR, the peak corresponding to
the hydroxyl group decreased and carboxyl acid pesk increased with increasing reaction time and temperature, which
signified the increase in the degree of acetylation of the ACE. There were similar therma decomposition behaviors before
and after esterification reaction until 800°C so that the reaction occurred without significant structural changes of cellulose
backbones. The solubility parameter of the ACE had a range of 18.5~26.4, and its viscosity and turbidity were controlled
according to the solubility parameter of organic solvents. The ACE showed the hydrophilicity because the contact angle of
the ACE was higher than the cellulose ether. These results confirmed that the ACE had the hydrophobicity and
hydrophilicity due to the ether which was glucosidic bonding between the glucose units and un-reacted hydroxyl functional
groups in the ACE.
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2.1. 34

ACEZ4S 18l W74l MECELLOSE®(Samsung
Fine Chemicds Co., Ltd) PMA-40H(HydroPropylMethyl
Cellulose, DS=180/MS=0.25% ARgalglon], Hks
|2 Z4H(Samsung-BP Chemical, contents 99.0 %
or more acetic acidyS ARESIITE ofM|EE}; WS E
Fx,HEastman, Anhydrousys ARE-sIAAL, WHE Zvl
2= ZAMTHDAEJUNG Chemicds and Metals,
contents 99.0 % or more sodium acetag)S A3t

Z4F 280 g(weight ratio 7.0 to Cellulose Ether)}
acetic anhydride 220g (weight ratio 5.5 to Cellulose
Ether)2 1L wkS7]ol €3 3087+ Disc type(DI =80
mm) JH2E o]&ate] wWRISIITE. o] F w37l &
TE T8 A7IH WIS 7HEEsen, 45°Ce A
4t} 60 g(weight ratio 1.5 to Cellulose Ether)S 37}
stod ik gl 7hdsisith. 75°CellA Al PMA-
40H 40g(weight ratio 1.0 to Cellulose Ether)2 %7}
T 80°CollA BAIZF BF FAEATE B F SR
2592 Rkl Hrtsle] WS FE AL SHT
22592 ©l st whE &S IMAFT 34

= SRl &Zgo] WAL A7 RS
o] MEEI oA}t HAx I8 T ACEE Aot

2.2. B4 H7}

obildsl Wk 1S 98] FT-IR  spectrometer
(EQUINOX55, BRUKER) 24 % ASTM(D-871-96)
‘Standard test methods of Testing Cellulose Acetate -
Combined Acetyl or acetyl acid contents = ACE2]| H]
o S o8 acetylghe T B 7714
Al 3 ERIS Qs tHEAR] f7] A 7S A%
slo] AeolMel gallds Hrlska, 459 7] &E
WY F 5% FolNe Hwsh Beg Wi A
T 20°C, 5% &4 tisl] 3HH-EA (LY, brookfield)




Synthesis and characterization of hydrophobic and hydrophilic cellulose derivative by esterification 33

9
ofo
o

tod A= levelol @e} spindle(no. 61~63)s A
H, ¥== spectrophotometer(DR/2000, HACH)
e8] 450rm 9ol g A T3l

2t Bk S8l AsEs oldlZE 5% 89,
ACE= DMF 5% -89S ®¥= % 500um casting
applicators M3 BEL Axaich. 77e) BES
fElgel 24 A7 & 10mle] SRR HELS =
A3k (Theta optical tensometer, KSV instruments),

Ao 248 9l FRSE B 9ol Lolmal ¥ 1

S

o 12 o
9|L|
3R
o

-'Pﬂ
N

BoA 108271A] 53] =A3Hoem zhzte] =4Ho
02% 7= 10x &<t T 503 54 ¥ HAiS

ARl

3. 4% & @

AERE20 T ST G9AC] A Al7Re] 4t
sl &3t Hol A Yo} AEZ A= Y|8N I
AR 7] T& ASNFICcEN F84 EAt
 AERS oﬂEﬂ_Ej} nkso] Zt}, o]g} 7ke @E A
E22 ofH|29] ZEsl= Ak B hydroxyporpyl”]
2etol] e G287 1E opME 7] (-COCH3) |8 71A|
A f718A 8alld ZEAR]I ACEF §4E o=
vk

HO

OH

NaOH, MeCl, PO
o —
™~
DME

HO OH

HO

0
T~CHy

Fig. 1> AE=229] X8 vhgo] wE ACES] 94
HAEE HojFEr, AERX2e] JH=3st w5 Fa
AgR2e] 7] F dRE e AR X3te

2N F8A IR X}Ol AZZ 2 ofH 271 XA HaL,
o]F B2 AS Ea A 82 oA} A7
24 ACEZ ﬂl ), o]idk whe-o] Fam] = H

Aol FHXE Table 10 YERNATE. DSMethyl) = 1.85,
MS(Hydroxypropyl) = 0.25%1 AE22 2 H1A=
ARESte] 2ARS RES B, AT SHiE S| T
TS o]t opEst WS F3El 17.5%%] of
AEs} 2ks 7= ACES @4dshl =ik

Fig. 204E () AE22 o829 (b) ACE-J FT-IR
spectras HoIETh (@) AEEZ2 oEH|E2+ 3500~3200
(cm™)e] FellA phenol -OH <A oH%‘rSHE broaddt
peako] o] =Flom, ol Tkl Fiksr|7t EAlst
E AL omdit} wbd (b)) ACES] 7% 3500~3200
(om™)2] pek intensity’} £, 1760~1690(cm )
99] carboxylic acid C=0cll sd3h= pesk intensity
7V A 7k AL ERIF & Ut o= st
717F Z2Akerhel| oal SAdstE Al Tkt whEste
AZEZ 932l opAlE 7o) X|$F Bhgo] dofutr] wiE

de & & Atk Fg M Uepd AE2 oEHE<]
g Al 5o mE ofMdst Fx wsleA= Bk
S A7re] Zo] A4 3500~3200(cm )2 pesk= HA
Hac

CHy

Acetic anhydride,

Sodlumaoetate
0\ Acetic acid

“-cu;

cellulose Cellulose ether Acetylated cellulose ether
Fig. 1. Schematic diagram for synthesis route of acetylated cellulose ether.
Table 1
Acetylation of MECELLOSE” (cellulose ether) with acetylation agents
. . DS MS Viscogity (cps) .
Wegntratio  (\iahvly  (Hydroxy Propyl) (2%, 20) Acetylation
Cellulose ether (MECELLOSE®) 10 1.80 0.25 3650 -
Acetic acid 70 - - - -
Acetic anhydride 55 - - - -
Sodium acetate 15 - - - -
ACE - - - - 19.2
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Fig. 2. FT-IR spectra of (a) cdlulose ether, (b) acetylated cdlulose
ether.
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Fig. 3. FT-IR spectra of cdlulose ether with different (8) reaction
time and (b) reaction temperature.
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Fig. 4. TGA-DSC curve of (a8 cdlulose, (b) cdlulose ether,
and (c) acetylated cellulose ether.
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Table 2

Solubility of ACE and boailing points of organic solvents
Organic solvent Boiling point (°C) *Hansen solubility parameter ACE solubility Disolution at 25°C
Acstic acid 117~118 214 Clear ~11%
DMF 152~154 24.7 Clear ~8%
DMSO 189 264 Clear ~5%
THF 65~67 185 Clear ~5%
Acetone 56 20 Clear ~7%
Toluene 110 18.3 Partidy -
n-Butyl acetate 127 174 Partiay -
Methanol 65 29.6 Non-soluble -

*Hansen Parameters for Solvents at 25°C (values selected from Hansen's 1971 parameters listed in Handbook of Solubility Parameters,
Allan F. M. Barton. Ph.D., CTC Press, 1983, page 153-157).

Table 3

Turbidity and viscosity of ACE solutions

ACE= U o]F =dle &allHA dv a7ids 2=
AERS FRAZE Hen, B3k eSSl 2t

Solvent DMF DMSO Acetic acid THF = Ao o} 2 o)
= A= 2 T M1
ACES] 215:4¢ BR1sp) 98l 32 242 53
B34S vaste] Table 40 UYERSITH AEE2 o
Picture H 29 739 41.3%4 182°2 A7t Aol uwht
ZE7to] 7+A45llal, ACEE 61.7%04 38.9°2 7HA3I
t}h. ACE/} AE2 A oH 2R 22 HELS Ho &
TS Zhe AR Ag HAFETh B Alfle] 55
Turbidity 12 8 4 5 ;; @#E;]H uj2} %f_%ﬁollﬁ Zaks) o%ﬂe—‘é—;’iﬁfi ;l%
S HEL ol 7 7 = 3 1_‘?:;__ 3l
e a—e g 87 wAele] 1E7t wst 7187 Ak,
AZZ 2 oH|27} -554, ACEZ} -55202 {FARSH 3t
& uo] ACES] A44e) 4RSI 2 Ae ¢ 5
parameter 7S 7HAE ZANIA HE 899cps, Ee 4 St wliEbd A IRl AE22 o Zd 2=
o] gro] &l FArt. T3 24.79] solubility parameter 3= FAFE)9] opMEE) WhSo g Ae ACEE WHS-
s 7= DMPeA A% 359, BHe 129] s Ho SHA] ol e FAksrle] sl X3S 7EXIHA RE
&vle] solubility parameter @l wet galw R e g7 opE)e e AR ARG ZHe Ae G F
of FEE PAl= AL I T F o ol Fal p=
Table 4
Contact angle of cellulose ether and acetylated cellulose ether
After 1 minute After 3 minutes After 5 minutes After 7 minutes After 10 minutes

Cdlulose ether

4.3

Acetylated cellulose ether

61.7°

56.8°

52.3° 47.2°
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