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ZEH: AEZ 2 oAHIO|E(CAYE BARE 73t
oA CA9l dsl7t YehdAl Ht. IRt oz CAL)

s E 57| fsliA Cs,
Fefstr] whiEel 372 7iAdol Fasitt. & Al

83liM CAE &3lrA AREsiAl At AR, ol &=
= CA 7k28kE 93] 714 o2 Eeod2e] S (PEG) ARS-slsltt. 18] il S=]AIRI(GC) 5 EJORR(TA) 7F
2AE A AR EMN Tiaste] 8 B 7kast AdE A7 skl Zhe] gkl weh CA/PEG/TA

¢} CA/PEG/GCE A|%3+ 5

A7, NAA 24 AT A LE(T,), EEZEAF,

&§ 257} 200 °CEU} =t 2EiA &8 A
s 5 H,80,8F 2 8l E Ab

AT

dial &=,

e, AFE, FAYEE B4 A3, CAPEG/TAE 7Hast S3h= o Zhashy 71418 249 & 371 811

¥ 5 U9lw,

T AT

CA/PEG/GC®] 7-%ll= GCo| ool 5 phrd wf 7kas} Bl 71A1F 249 ofte] 7k old

Abstract: Cellulose acetate (CA) has a melting point higher than 200 °C due to strong intermolecular hydrogen bonding.
The thermal decomposition of CA can proceed after melting. In order to avoid the hardship in melting, solvent such as
CS,, or H,SO, has been used to dissolve CA. Owing to the harmful nature of these solvents, the improvement in the pro-
cess is highly desired. In this study, polyethylene glycol (PEG) was used as a plasticizing for CA. Triacetin (TA) and glyc-
erin (GC) were used to improve compatibility and plasticizer effect respectively. The thermal and mechanical properties
of the CA/PEG/TA and CA/PEG/GC were tested at different composition ratios. The CA/PEG/TA shows significantly
increment in mechanical properties but plasticizing effect was reduced to some extent, while the CA/PEG/GC have a

slight increase in mechanical properties and plasticizer effect only at GC content of 5 phr.

Keywords: cellulose acetate, polyethylene glycol, triacetin, glycerin.
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23} vkg-S EejA drkaA EFE wE XL CAL F
Q3 EHoRE AL AT, FHA ¥ A7 =
gl So] up 0 HA g2 sraAle Il o3 AER
L2 o iHEE R 2EolER YA AERe S 5

AElclE= 25 2 A9 FHE WA 85 ok B
2 AEZ XA vlo] e itate] A8 TETH Y] FE 7|
o A&, oJokEolA o dEt -] st ZH ol At
|53 k" Egol, FHoll= CA AR g o
a4 BArE|SL QIThPE CAS] el S oMllE & A
%k(degree of acetyl-group substitution, DS)el| W2A] F=t|
CA®] DS7} 7haxshol] whet sl ] &= S7takA €t
CA AlFe] 7ZFolle AEald o= gk 49 e HAa
skslz] flal 28]e Aisl S5 2dap|x gkt o
o8 AE" 9 olAHo|Ex DS7} 228t} 2 HA
EF A sfgelxe] AEs7t 7FsatAl Ho Ao s
s €t okiE7]9] 287t 2.2-3.00] EH AES)
o] 7HAadlA "k AZZ 9 olAElo|ES] Fo THo
22 28 PG &8 29 GRale 2%t o M
Thz Zlolal, o) AEZ 92 olAHo|EL] X|$E]R] ¢k
-OH®| 4 A% =& Qlal] YepuA |t o] doz
A3 AZ2 02 opAJH|o|Ex A7t THeE SR AMgSt
7] S1eiA 71t 82 Eo] Ko 7haAle AFsA
T 987k ofe] AFoR 8ol Ha, Fdgh SekiE
S A7) 93 TraAle] aake e Eet 2 g A 9l
. 7taAlE AES AHEsRe B9t 23 WS (migration)
A ==, ol 7iaA] WE FAR 8] dA% A
e do= vy A7 o Aol tigk At oA
Al HAA B2 HA £ 7kaAls Ak 1,5 W
= Y 84S 7A=Y a2 A E
o] B wjZo), H AFolr= AH8Adol AL Eg AR
S 7F B 7HeA] el FEskar Aok S EgoM)
H(TAXS &2 A7HE A2 7 AL ') ZE e ofn)
Hg53 Qe 7kaAlolth. TAE el 259°CE 7%
7] wZell 88 oMM ThAe] Edo] Has) He
Aol Tk 2ol FEel ARSI LEAE S E o
E VAR A7 k. FEAI-(GC)Ye AR I E
2} A FF AFEE] AEZ o~ HRE B drka
2] 7 (thermoplastic starch, TPS)2] EE&|E Z0]7] 2l&l
HAEJTHS e oAl EoA o] SIS v Eslg
< 7HA7] el CASF v E-Y whlelA 89 o
< 7RIt EYo9AF e Z(PEG)yS s, 784 oL
Ao Bk oAl EeME = aEAto|th Rosa 5o
T-olA & CASF PEG400 T+ PEG15002] 4L CAY)
1,5 A715L, CAS A EE S AT By

g

o] gleh"
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AT AR - B

i

B ATolx= CA/PEGY] 4874 ¥ 7Hast a35
Al717] 918l TASF GC 7HAIE 742} ARSIt o1& 18l
Skl w2l CA/PEG/TA} CA/PEG/GCE A| %3 ¥ 97,
7IAA B4 ST 54 Jebd, g8l 2%, &%
SEAT, =, AE, FAAEE S0, ol
a3l CA/PEGe] thall TASF GC4| 7HAas) B 2-83tA10] a3t
o thal] A rgk}.

M

Al 3 JF. B Ao AlgE AEZ Q2 opAHO|E
(CA)= Eastmanol|A] Al ZE = CA-398-30(acetyl 39.8%
DS=2.5)5 ARSI o™, 7124421 PEG600, triacetin Dae-
Jung, glycerin> OCIC.ZHE] F9i35to] ARE-EIAATE

MEZ2A OIMHIOIE 7t48} CA= 20X FFo=z
3AIZE o) Az 7 AMSSIATE CA9L 7HRAE A ul
3131 5 BrabenderA}2| Plasticoder PLE331S- 3| E#l=35}
Ak, Bds 2A4S 210°CoA 50 rpm o2 5E-7F mixing
3IAth CA &9 7% Plasticoders 3+ B9 oz&
o] Qo] 7aAl FS 25 phr(part per hundred resin)@ 7%
skt ZHhe] Z/d¥])= CA ti¥] PEG PEG/GC, PEG/TA
o] ZAH|E 25/0, 20/5, 15/10, 10/15 F-AR 2 zH2F =d s}
At

S5 MEM. PEG/GC ¥ PEG/TA2] 713l CASl 53
Aot EAS dolr 7] 98l Perkin-ElmerA}2] dynamic
mechanical analyzer(N535, ©]3} DMA)E %53l 43} t}.
2 A BAL 98 7HAskE CAS §4Zg| A= UH)
10 mm, 2] 30 mm, 57 0.440.05 mm=Z A e A]
Ho 7 At £ SEE 10°C/min, = HWH+E
30~200 °C7HA], X5 | Hz 70 R &lo] 53 ek =
AE skt

E8 S& XI5 714318 CAQl 4§ &F A4 (melt flow
index, ©]3} MFI)¢] W 3}S ¥ 7] $38] DAVENPORTA}E]
MFI 10& 283l 8§ 35 A5E SALh 34 =
AL FE710M 9] 2wl IAE st 230 °Col
A 2.16kge] 35O 2 pre-heatingS 5%7F 3 & 287
2 FA9 & 4 7 AT

Y =2 BM, 7145t CAQ 7AAE dEE 228 &
olr 7] {8 @ F% #4]7](thermogravimetric analysis, ©]
3t TGA) TAARS] Q2000 ARS8t ditsll ==& 5743t
Atk @ S 248 FA71A 40 mL/minollA HA 7F~E
FABIAL, & £ 10°C/minE 30~450 °C7HA] 4% &}
ATt

AN 84, 71askE CAS 71A1A B RFEAIEAIE
7)(Instron M4465, ©13} UTM)Z ASTM D638 30l u}et
SA3IATt 7HAaskE CAQl 7A1d B F s, A%
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S SA] 8l A8S AETIE FEl AR 240 °C,
AT 95 MPa, AFEAIZE 202, AESE 70 mm/s 2710
2 5] AJHE AFsIoiTth. AlAkgE A -S F314 crosshead
speed= 200 mm/min® 2 3} Th, 2] load cell> 5 kKNS
2 sk A3 32 s A g = A, HAaws
W3 UeA] gk ol LreRRRict.

SHLE. 714skd CAS HFAA2 izod impact tester
(TM 52004, TESTINGMACHINES)Z ©]-&3&}o] ASTM
D256 el wet S 7HaeA] S 2 S e
FAERES S5 Slal AlEE AETE Al AR s
240 °C, A= 95 Mpa, AEEAIZE 202, AFESE 70 mmy/s
Z 0= o] AJHE A&t 30 kg hammerE AR8-3F
o] A S 7HASIAL, Ae 32 ) AlEe] 3t F Ao, A
25s WAL A ZES euio] YeR AT

A7 o =2

S5 HE 2. Figure 1, 2 CA°l PEG, GC, TA 7}
2A) st e E3ete] Az ZE9 tand F41S YER)
3L, Table 1 7F3He CA9] 7,2 YERAITH drbzeg
S E F3l AlxE =5 CA9 T= °F 190 °CE YR
S 7RSIl CAQ] 73 AWkE o2 T/t 140~150 °C
2 Uehte 208 Hol 7kasrt g dojd Zlo® vk
t}. o] T, ATE FlA CASE 7kaAl9] 84S ERIE
Atk 7HA 9] ko] Frkeke) wet T,0] R Yol vEeRt
A ==, ol shue] 171 v wf CASF &40l
oz gtEr 5=tk Figure 1, 20 Uehd 23} 7o) PEG
G502 ARES Afole T7F 151 °CE shte] 9=7t
Uelue 202 Hol CA9e| A87d0] e ez Kl
T}, HE3} o]m] xkEFo] 40091 PEGS] - CA9Le] 74879
o] Erh # LA Jrh*® PEG ©59| B §- Tt oF
151 °CE YeRaL GCE 37 ¥ol & 745 GCe| dgol =
ofdoll we}l 2318 Tt oF 144, 148, 149 °CE 74 g3}7}
AA Yehhs 1S ER1% < A3tk PEG B5HT GCE
S AR RE AT T, AAat sk vehe As 8kl
g k. SRR, ghke] STkl wet T, 2 2 4
U= A& BRI 4 St ol GCY| o] Sphrd o
e 7haste] 7k e B 7 UAXRE 2 o)ie]
NME & T3 YeRA] &= Ao ddEth TAE &
A gol & Zfells 7,8 & ¥k ERIE F gle 3o
Kol 7k4ste] 37t minlg Ao R dvkEh 223 TA
o] gteFo] Eobgol wet tand ¥ A7} WA VeI 3

gheyo] =olyo) wlel CASF PEG, TAS 842 Hojx)=
Ao 2 BRIt} PEGS TAY 84l BojXl= A2 PEG

PEG25
- PEG20GC5
1 PEG15GC10
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2 .
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Figure 1. tand of CA/PEG/GC blend films with different compo-
sition ratios.
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Figure 2. tand of CA/PEG/TA blend films with different composi-
tion ratios.

Table 1. T, of Plasticized CA

(CA/PS]gg/%l}eC/TA) L,(C)
100/25/0/0 151
100/20/5/0 144
100/15/10/0 149
100/10/15/0 149
100/20/0/5 148
100/15/0/10 151
100/10/0/15 138, 160
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Table 2. MFI of Plasticized CA

(CAJPSlgg/%eC/TA) MFI(g/10 min)
100/25/0/0 7495
100/20/5/0 8328
100/15/10/0 7.175
100/10/15/0 7287
100/20/0/5 6.094
100/15/0/10 6.188
100/10/0/15 6275

28 SE XF(MFI) 4. Table 2014+E 230 °CollA 7}
43tE CAS MFIE YERH AT PEG @52 749+ oF
74952 YERYAL, GC7F 5017t 73-9-ol= 5phrs AllstaL
+ PEG ©53 24| Afol7F UA] &= AS B 5 Utk TA
7F 23k "olle 3|8 MFIL oF 622 X HojA|=
B 9t} ol el AT 2144990 PEGEF &
o] TAS] E3pie] BEo = el MFIQ 7o) Holx|&=

2 B3It} o] ShollA T.0] A& B3t 7tAasle] A
Paat vssiA vehbe AS E1E ok TAS] -
ol& 7Hasle] ¥yt 9388 adhe 2o wetEr

" B E4. TGA B4 2= 71asts CAS g4 <t
/4 Figure 35} Table 30| YFERHAT}. Figure 32 250

2 A a8 JeERQI L, Table 304 e G&E8] &%
£ 7, 7,2 JepflEd ol AlEe] FATE 10, 50%2]
vt Aok WiE JeRITE YT E SRIEEH GC B
TA7} 5 phr E0]7+ 739 @ PEGe] I&s&] 2L=HT} of7h
=AY 2 Zol7F el A & AL B 5 o s T,
22 oo Fhgo] S0zt g Q5] IEel &% YTy ¥
t}. GC ¥ TA7} CAS *T.& 7
et} 283 PEG ©59] A9
Hoh GC ¥ TAE 23S o A 227 o e dojut
£ AL "T,E Bl & & Uk ol EAE] Aoz
2k GC(92.09 g/mol )2} TA(218.20 g/mol )] &3 7} ©
7 dojuk= Zo g ATk} PEG, TA, GCY #=4L 200,
259, 290 °CE 7=t TAS] gHel 10 phr o) delx= T,
7} 290 °CET} 9] FA=o] = ASE Hol PEG 2 TA
9] 7|3}E dofih= ASE A7t o= I AMSSIE
735 7 7raA|e] 3] B R Qlal A mol o]
Axlo] 7|87 dojul= Ao 2 Helth o]+ PEG ©HEe
7% PEG®| 7I3l7F ZA UehA] A% TAS 3 ARE-
e 75 A vt we] Jehue 2R SRl 4 9
o} 18]35 TA7F 5phre] S5k welle Q3|8 *T 7
27t Aol YehA] 9kar, 7y S 7Y 2R A B

ATt

S
=
73
o

PR )

(e}
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Figure 3. TGA thermograms of plasticized CA.

Table 3. Thermal Decomposition of Plasticized CA

Sample TGA”
(CA/PEG/GC/TA) 074°C) OT,(°C)
100/25/0/0 332 357
100/20/5/0 268 354
100/15/10/0 305 347
100/10/15/0 289 330
100/20/0/5 320 358
100/15/0/10 285 324
100/10/0/15 282 330

“Decomposition temperatures measured by TGA for a 10% of weight
loss(**7y) and 50% of weight loss(*°T}).

7|AIX 24 2. Figure 49} Figure 5+ 7142814 CA<]
NAFEe} AES YEPNATE CA/PEG/GCE] 73-F-ell=
GCo| &7Fo] =opgol| whal JAAAETL HoAE A g
T ATk mEg AT SNl whet e THAE
AL BRI &= 2t o] T3 GC 7kaA7E CAY] A%
S5 T, AFE] e 9IS F= sl A7
=|o]Zt}. CA/PEG/TAS] 7-%-oll= WA H o2 PEGHS 7t
2stEthE AAE 2 AREY] T 2 F ) 3K
o TA2] o] 10 ph/iAl= Q=] S77F Yepdtt
7} 15 phrell A= 238 oA #aste 2S ERIE = A
o}, T3 AFENAME 10 phZAE A1E] vt et
ot 94 S71eke Ae RIS 4= itk TAQ] $ 15 phr
N ol AFAo] 7haA|e] A BE= Qs 2kt 7}
AsP7h B st E4do] 9 FiE fadte Zo=® dvd
th ol A B2 Qs st 7tAsr) o] Foix]#] Hs}
3 B AMEPeR s B4 At yeRbe A
o2 JEn SR, TAS] A9-dlle A= S7F 2

.

B2
=
T
.
70

~ O+
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Figure 4. Tensile strength of plasticized of CA.
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Figure S. Elongation at break of plasticized of CA.

gL F7PF o] Uehbe 2S8R0 4 ot g
10 ph7kAl= GCoFel I e S7HEE vl v
Ehhs Ao 2 Hol g 10 phr7AlE GCE.th= TA7 7]
AR A0 o @ olgt Azt
EHUT BM. Figure 62 714318 CA9Y FA44=E
ERITH PEG ©=9] 7% GC, TAS} Sl AFE-3 91
o FAAETE A Yee AL & UYL, GC, TA 7}
7} gtego] SV E AT FoAE AE &
o}, 3HATE TAS] 7A$7F GCHRU 4719 ¢ 2 571
B 5 Stk A EANME A TAY] o] 15 phrz
oAl HW FAMEI Y o) FUFSIAl @Al of A
she 18 gRlE = ik TAS] ko] Eolx]A| =| PEG
247} W2 7143 dojupEa B4 98-S T o
Z e} 5 TAS] &3F¢] 10 phr o]/do] EWHA TAZ}
CAd| 7Hast AAIF =gt Aoz AztE T TAY s
10 phrofl A 7ka8le] A o] mesA oz o o)ie]
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Figure 6. Izod impact strength of plasticized of CA.
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A Yehbe 2s
oME 23 =

AN} TAS] 7oll= GCHEY =2 F4
A% 4 AT

o] 2B}, CA/PEG, CA/PEG/GC, CA/PEG/TA®] 7}4-3}
2 249 AR Az CA/PEG/TAS] 7-9olle 714asle] o
&2 BN 2 EF 54, 714 249 e &
OJo}ME}. CA/PEG/TA(100/20/5 phr)7} &30l A 71 =&
25 YeRl= AL SRl Geo 73-9-ell= 5 phrellA]
= 7Haste] g3 el BEgt A o2 TAS] E4%F
AHTP= B2 9 BA9] Z271E Folsk 4= 9]
o] CA/PEGO| TAS 8342 5phr 3HFo 2 3 A&
o] B4 ol 7S Rl A= gl

sR1g 4 glth S, Fel |
g9l gart dehte A2 99
7= 94 SEAF

o O
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