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Abstract: Partially hydrolyzed cellulose acetate (CA) fibers were prepared by treating CA fibers in aqueous Na,COj; solu-
tions of various concentrations. The deacetylation of CA fibers was confirmed through FTIR spectra and WAXD patterns.
The hydrolysis was confined to the surface part of the CA fiber by controlling the treatment conditions. The resultant
fibers had a sheath-core structure with a sheath component of regenerated cellulose and a core of non-hydrolyzed cel-
lulose acetate. The SEM images of the surface-hydrolyzed CA fibers, the core of which was dissolved out using acetone
as the solvent, showed that the sheath thickness increased with increasing alkaline concentration, indicating an increase
in the hydrolyzed fiber, i.e., regenerated cellulose. Polarized FTIR analysis of the polyimide film rubbed with velvet fab-
rics of surface-hydrolyzed CA fibers showed that polyimide molecules were preferentially oriented to the rubbing
direction.

Keywords: cellulose acetate, fiber, surface hydrolysis, sheath-core structure, rubbing cloth.
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AR, 3= 2.50]HA] 120 denier/32 filamentS] ASZ Q.
2= olAH| 0] E(CA) AF(SK AFZHE 50 °C] FFollA
A3 5100 °CollM AERAA A EZ ARSI HlaL H
o1& 93l 120 denier/30 filament®! Enkar}e] @] Ad-f
(E-rayon)E AME-3}SI T}
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AlSf. Na,CO; & Aok 5+ Al9FS ARgat e, 21
g3} U= 95ke] ARE-3F PI Bl SRS Nissan ChemicalA}
©] SE7492K(PI-SE)Z A}-8-315ith.

MEZ2A OIMEIOIE(CA) Mfel EM JIE2a. go}
Al O E H-3-5 918t o8 7] $E9] Na,CO; &<
TEAL, HHE 100:12 3t IR G4 7] (Daelim Stralet-2,
DL-6000)2 AF&-3td 100 °Coll A 30827k 228kt 22
A B HFES AP A5 ARFAIZTE Faiion, o
ZRY 7Rl =g ALtsidT ¢, 7] A=rt
U2 CA AFE oHIEC ¥ UlFol = CA RS &
SAIA FHe] ol ANt @A & F, ©@H-S SEM(Jeol
Al JISM-6360A)2.2 -3 TH

SH-CA M7e| 54 24, SH-CA 475 A Fiol ¥
3 FEYAA B35 & KB}t 4 "lo g =0 Jasco
AFe] FTIR 63002-F scan <= 1000, resolution 4 cm™' = 3]
FHPOR FTIR S EHS A3lom, Seikorte] TG/DTA
6200 ©]83t] 10 °C/min®] $2 HE=E HA 7157 oA
G| AsS SH3IAT) A, X371E7|A14 Beamline
4C22] Synchrotron X-ray Source(E = 8.98 keV, wavelength
=1.381 A2 FYO = 3}3L two-dimensional(2D) CCD detector
(Princeton  Instrument Inc., SCX 4300-165/2, resolution
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58 ARSI

Higkat FEID} o|O|=8t PI AFA|Ql Zgjolmu|= AkPI-
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At
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Higkate| 2. 21 Al 23 91l (pile)e] = (impression)
e 10um7HA] 248 5 = A 2% 7] Al(Sindo,
SDRB-KHO1)Z PI 9+ 1 alsitt. o, &9 3
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Figure 1. Change in weight loss of CA fibers hydrolyzed with var-
ious concentrations of Na,CO; solution at 100 °C for 30 min.
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Figure 2. Changes in weight loss and degree of substitution (DS) of
CA fibers hydrolyzed at 100 °C with (a) 0.4%; (b) 0.6% (W/v)
Na,CO; solution for different times.
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Figure 3. FTIR spectra of hydrolyzed cellulose acetate fibers with
various DS values.
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Table 1. Peak Height Ratio of 3470 cm” (OH) to 1750 cm™
(C=0) in IR Spectra of SH-CA Fibers with Various DS
Values

Fiber DS of acetyl group in Ratio of peak height
code CA fiber (OH/C=0)
CA-0 2.5 0.2412

CA-5 2.18 0.3378
CA-10 1.84 0.5671

CA-15 1.56 0.6451

CA-18 1.33 0.7117

CA-21 1.15 0.7389

2HE 73 EE ¥t Table 1 7S] thE
A &ol thaflA 1750 em™e] C=0 W=2] =o]9} 3470 cmoll
A YEh= -OH Wh=9] o] HlE Yepd Zlojth F W=
9] FolHl= ZHFEo| T7Rtl ulet HAF F7kslal /le] CA
AEo] hAdly A AEZ Q9] Fo] ARl FUlsla
s & Aok

CAE &2 7FsliAl7I| A AE= 2291 #lo]
2 A==, dollA At ukel o] X7 ¢z
do] FEF M| o] ™A wkgo] T2 A
oAl oAl & 4= k. o] A A UlF= CA A
3 EHE o] Bl 2% 29 sheath-core HEIS
ERdiTh, AAR o]o] 7liEal] whgo] A EHOA Y
S=A] dotry] Sl 7REElAIRl RS CAS &l of
Ao B3 CA S €EA7 H, & A8 TS
SEMO. 2 #z-3sT).

Figure 4= 73l A171A] e4aL opAll & &&A1717] 2
o] CA Afr(a)t FEe] OhE 7l AFE cHES
2 82N NEE (N SEM THHARIS LeRd Aot}
A 7REESIA717] el CA e F2MY Bge oA
< Y= ©] CA 44R/E5 oHE Yow A8 HA7}
L3 E2H, Figure 4(a)e oMAlEol &8A17]7] A Aejo]
ot 7o), Na,CO; &M 7H=EslAIZl AES oMllE
oAl 212 3h Figure 4] (b)~(Holl YR nle} o] E2
H Feje] e G A 3 FED g YRE 83
ol Hlo3leE AE & & UTh S, BHL oAl §3l=
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AF17] A A AlgE, BHS go]e il yie
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A F Atk & AFEo] S Wk, 7 B
7 AR wheh) opMEell &3l =A] 285l Hol = sheath
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Figure 4. SEM images showing sheath component of SH-CA fibers: (a) CA-0 (non-hydrolysis); (b) CA-10; (c) CA-15; (d) CA-18; (e) CA-
21; (f) CA-38. CA components of core in (b)~(f) were dissolved out with acetone, whereas (a) shows CA fibers before dissolution in acetone.
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£ 7] wiEolt}. Figure 55 RW 7rEs] A9 CA 4
of vlgl ] S7FEE SH-CA 472 Z=e} Al=rt
B sl A3e JERIT Figure 590l Bl2E 918t
o] Y Enka A 100% #°]2 A-f(E-rayon)2] A= =
ZAR= 2 Afe #7] 9 A=
Z710] CA Afret t27] wiitdd E48 O vlus)s
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Figure 5. Tenacity-strain curves of SH-CA fibers with various DS
values.
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Table 2. Tensile Properties of SH-CA Fibers

Fiber Initial modulus Breaking tenacity Strain at break

code (gf/den) (gf/den) (%)
CA-0 41.5 1.3 18.9
CA-5 34.0 1.1 17.5
CA-10 30.3 1.0 17.6
CA-15 27.3 1.0 17.5
CA-18 273 0.9 17.4
CA-21 26.1 0.9 17.7

100 -

80 1
g 60
) W\
= 401 (a) CA-0 ('. W\
—————  (b)E-rayon \ \i
———————— (¢) CA-5 \
(d) CA-10
20T —ommmtmr—ie= (@) CASLS
() CA-18
(2) CA-21
0 4 , ' :
100 200 300 400 5000

Temperature ("C)

Figure 6. TGA thermograms of SH-CA fibers with various DS val-
ues.
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Figure 7. Two-dimensional WAXS patterns of SH-CA fibers: (a)

CA-0 (non-hydrolysis); (b) CA-5; (¢c) CA-10; (d) CA-15; (e) CA-18;
(f) CA-21; (g) CA-38; (h) E-rayon.
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Figure 8. Diffraction curves along 20 direction of SH-CA fibers
with various DS values.
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B Ao Ao NgEo] BF AERA [ AHTXE
Zh=ths AL & 5 ok FAE Table 30 EAA] ALt
B XA 9pgo] 247t 154 2 138 AY wfo] 2RO 1Y
AEZ Q2 119 31848 YUt

HE 9J3fe] AMESH E-dlo] 4dfe] WAXS #AEE 10.7
F 17.9°014 & 3| =27} YJERRA 25, 31° FZol|A] AR
337} AL Stk 10.7°0014 Yehes dae AEZQ
2 19 (10)H, 17.9° 932E AEZ 9~ 119 (101)H, 31°
F2o] v AEZ 2 119 (040)Hol| ofgh =gy, 25°
T4 M2 F27F veRd A3 19.2090] lefof st
(002) ¥ A7} JeERA] k1 = RS Aol AR-S E-2l
o] Aol T HAIZE 7HEAE = 7] WlEeE Azt
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X7} =& CA A% 100% CAZ} oh7] wj&o] CA
of g2 oA I A7/t &3 BEREs 93 BYS
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Table 3. Diffraction Points of Cellulose I and Cellulose II

Cellulose 1 Cellulose 11
20 26
(ki) 2=1.54 A X=138A (hkl) A=1.54A A=138A
101) 14.9 13.3 (101) 12.0 10.7
(101) 16.6 14.8 (1071) 20.0 17.9
(002) 22.8 20.3 (002) 21.5 19.2
(020) 17.0 15.2 (020) 17.0 15.2
(040) 34.4 30.4 (040) 34.4 30.4

Zay, 43748 A15, 20133

A Faiaict. 2=]aL el A S7st] A9 tiitol
AN AEZ2 AT HJS o H2A AEZ 02 11 AR
25 zh= Zlog wgtEn)

SH-CA M 2{U=Z=R 2{Wst PI vfgkatel gk, LCD
oA A #Ug vidgo] fEEe AL 22 7]
A& wpol] o &ted Pl wiEFEr £ 919 Al F(micro-
grooves)®] BE 7} o&2] At (shear force)dll ]3] PI2]
A& (main chain)e] 2 WFo 2 Wi E 7] w7
o]zko] PI wjdute] o/do] 7= o] e g olrh
wEbx Az x| EA0E 7P Fa% A FY sht
= AT S Tt A9 miEke fFEslrlel AeeF
gk PLufRRe] oS Fosl= Aolgt & & k. &
AT e CA A= @ dul XS AFS F o 4
B dEellA ] SlolM TeEaiAlA Y 7Rl E
CA A= 749 U EE AlxstaL o] Y ERE AMG-s)
At o] A& Aejele] Thiale Al Ao 9
gl Aulof| A Fgsigod, Az HYxrt Mz ge 1
B Ry 2es Azds GElsidit). ofFA A
Z¥ HYEE o]F “SH-CA A dWUE"E 27|59

SHA, AF RS #4159 3E Wkl Hgs 9k a8
o7 2ga7] wie] AL HZ <l ME AEu o]
WS ERlsked de o 8T ] ThE CA A
fr 2z o3l U PIowlRFet Exke] AT e
g o] H3lE HF FTIR spectroscopeE ARE-sho] =

s

At o] 913ted KBrell Y€ Pl widtS HgEel
THe SH-CA 2= 2slaL, 2 el thele] B3 %
A WFoR AR RS TALSe] Z7te] AFEH )
F4=E stk duk LCD AR elA g ARgH
I e YE YA} glo]&(Y-rayon) SR Eol| thet vl wAT-
= ol¢k A WYt

Figure 95 Y-2lo]2 W) s 2xe PI sjgkatol oj
gh g IR 2HELS Hepd Zlolh ~HERS BH 1720,
1510, 1380 cm™ oA 743k =7} ettt ? o] 5& 7h7}
C=02] H|thA 21235, #Hd71e] A=35F, olnj=9] C-N
A5 sllggiet. PIo] EAEzeA C=071¢] A15%1%
WeFE AL FAREF FEolH, Hd 7] 9} oln| = C-N
9] AlEX52 Pl w4 FAKE Wkt %35ttt Figure 9
W34 FTIR 2 EHS BWH, 15103 1380 cm oA 9] &
Ai5102] Apsgr 20l tial] el ke s HgA|
o2 245 49Ut A wEe s HgAIzl o= &
ZA-Ho} vAEAI T o ZA e, 1720 em ol A]
5 Ay H3BERO] el thste] <l A
&) HFe] ZA9HY o At ol A= FARE
© 2 Xk C-N=% 37|17} ey wgkell HasiAl v
=, FARE FHOE XS C=0% HYW| 722
2 ¢ ol vjdEo] itk AS vepdnk? &, 2HE Pl

57
ol

o o W J‘ﬂ
(o]

o, OE

oL Ho 1o oX AL o 10 N
od N
Tr’—|—‘]II



FH7rEelE AE2 ek oplHo|E Al Alx B LCD 2¥xEze] 3§ 59

Cc=0 polarization parallel to rubbing direction
x . —— — polarization perpendicular to rubbing direction
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Figure 9. Polarized FTIR spectra of PI alignment layer rubbed with
Y-rayon rubbing cloth.
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Table 4. Anisotropy of PI Alignment Layer Determined from
Polarized FTIR Spectra

Rubbing cloth

R

Fiber DS of acetyl group R R, (=R./R})

code of CA fiber

CA-0 2.5 23988  2.3539 0.9813
CA-5 2.18 2.2571 2.2952 1.0168
CA-10 1.86 2.6245  2.6549 1.0116
CA-16 1.45 22534 22797 1.0117
Y-rayon 0 2.3813 2.5199 1.0582
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