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o} (4, 1996; Scott, 1989)
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ES— FAA DT FA AXFEE A FAA o]
AL oz AFAE ojd Hagul glon ]’6‘ Suzuk1(1994)v— A| A]
o &}l A acrylonitrile £ cyanoethylﬁ}ﬁ}—’ o] Z thA] ¢ FHojjslolA —‘Jr
carbamoylethylyd & ¥ &zha] 27304 KolGAAUEE AP &
A A N-chlorinated pulpg A& FE&ZEE NI L2, smith(1970)=
B doedsl 3 F olE thA AoldAANUEFLZ M § F A5 HIHeo
& Z7INAY 2y B dFoE= ARAE HARFE carbamoylethyls)t 3 F
Al N-chlorocarbamoylethyl3sle 294 A2 FHEFEE THAFZ A AGAZ
A AAE AFE FAFUVEFY gty EZnstolA  acrylamided o] &3t AAE ARKE
carbamoylethyl3}3le] & whg 21& FHeLx Pt
o]2{ 3 carbamoylethyldtoll A FatdUEF %, ¥ 2%, acrylamide® H7H%, ¥
Azre] e Be FHE AEQGew, a8 717184 T3 38y EAG XEgxd m
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2.1 Pulp
TAAEZAE T4 I9F BKPEA (F)ASARNZRY Bditon A3 ALed
RE oo 3de AFE 40 °SRE 2o AR

2.2 Carbamoylethyl! cellulose2] A=

CelluloseE NaOH Zvjj3lellA] acrylamide(CH.CHCONH2)E #H7bsted 20C(A2x23)9
40CoN A Zt7} carbamoylethyl celluloseS A Z3}% ot

Cellulose®] carbamoyethyld} ¥r$-9l o & 29 1o e}

2.3 FT-IR 24
B 30g/m' ¥ carbamoylethyld} sheetE& A EFEA7E o]&3lo Afo =4
HF71E BAAE

2.4 Carbamoylethy! cellulose] x|8tT #4 X|8T 24
AEZ Q2o acrylamide’} =45l cellulose-O-CH:CH:CONH 2 2| 35 = acrylamided] %
< AF37] A# micro-kjeldahl 2.2 XNEEE2 AsHt 8= EAMLS  TecatorAl
Kjeltec Autol030 Analyzer& AM8-3to™, ofglel Ay} o] Anlg ate] oz AAL
=l N e s A=
0.INH, SO, fx4uzx14

REE I EPOTEs %100

Total Nitrogen(%) =

@olxl Total Nitrogen(%)& °©l &3t thg Aoz RE NFTE A&t

162 XN

Degree of Substitution (DS) = 1= (T1xN)

714, N Nge dAadE (mg)
f: 0.IN HsS0,9] factor

2.5 ==X\ 4 HJ}

04%2 z4d A8& KS M 703091 we} £2x& Z 2 disty FF 60g/mez
Az &, 229 1x}, 23} pressingS ZHzb 28 Z9rgt o)

Azd F2A2 AFZE(KS M 7014), JIHZE(KS M 7016), FEZ=(KS M 7017), W
AE(KS M 7065) Al &slch

2.6 €5 oty 4ot

F2]2] sheet®} carbamoethyl3} sheetE& FFAZIE o] &3l 106TCAM 2415 ¢F &A 3
AZEAIZ] & 175 ColA 24X HE<L E3AZl & F38le sheetd] E83 EAL Hrtstach
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3.2 & 1
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3.1 FT-IR &4

FT-IRZ w&7|9] =918 €43 Z#E 29 29 Je AT

2g 29) UYEd FT-IR 29 EHE Z+Zt B2 BKP sheet, carbamoylethyl3} sheet&
Algste At ~HEY AE 2z BKP sheetZHE dglon F4Hulc 164lem 'S
free water®l| S’Jﬂ peakol®, ~2HEY Be XX 0.049 carbamoyethyldt AlZl sheet®
BE Adglon FSWT 1662cm'E  carbamoylethyl3tol &8 14 Ae] amide I & A
ol 9s) ‘45}‘_ Ro 2 Az oH(Er 1983).

OH CH20H OH
—0 (6]
OH " °TVom un/
0 : o —o—
CH,0H H N CHyoH
(it
Cellulose
-—— NaOH

OH CH20 ™ Nat+ OH
—_0 (o) °
OH H OH +H0
o o —°-
CH,0H H n CHy0n

Alkali cellulose

T T T

T
=—— CHZCHCONH 3 BRI LY ST JESEYEY

wove awmberiom 3

CHyCHCONH, o,
"K w +NaOH Fig. 2. FT-IR spectra of untreated(A),
cnon n o _ carbamoylethylated(B) sheet.

Carbamoylethy! cellulose

Fig. 1. The mechanism for the reaction
of odhdose with aorylaride in alkali catalyst.

3.2 Carbamoylethyls} sheetel A= §H

3.2.1 g2 5= g AlZiof o/ T &

Carbamoylethylste ¢Ze] ZujstalA wbgs7] fgo] &2e F=& 23 e 5
Ae AESIYeH 1 ARE 29 39 HEHAS

47z FE7b 1% 2%l e 7] 1T 43 A@HAoH vk Azho] Z el
et AgEE dARoz FrtHE AYE HAY 53 NaOH 3% 1%2t 2%°0A O
2 (@ UHEIEES ¢ F A



2211k NaOH 4% FEelAE 27lelE ARE/ Fobxlthr} 2412 ol ¥ Rele YA 2 A
57l "ol E4S Yuhien, sxdlAE sl 343 ABES ok A A3
Bob #r FAs gasts 54 Ve olad @4e ene 20 u¥EAFS o 4
A AEs7) Gl 27 wee VDY FEe we FE st AoE ARdn £2
carbamoylethyl8} W& carbamoylethyl?)7h %) Zvle) 2g-g wol SRR By P

O O

29 Fulshy, 7 whgAle thew BtHZE %5, 1992 Savage et al., 1954, Ragheb et al,, 1997).

Cellulose-O-CH2CH2CONHz + NaOH — Cellulose-O-CH2CH2COONa + NH3

Z a1k «&ZE 2RYFE WG Azte] Aol wa} carbamoylethyl”| 7F 7t 54
e 2 X 3= oy AA carbamoylethyldte] X E7t Z4aHE A2 AZrdn

aseg 27 wgdMe e FE7 5LFE ANEDvE FUrEALH, e A7)
A42 A5y 47 2AdA XL 48 A2 Azd

3.2.2 "tg 25 48 AlZie HEt

e WE ANFLE Hrlstr] 998t NaOH 2%, acrylamide 05ME F3td w8 &
T 20T 40 ColM e X@=E vl Bristg.

23 49 Jeld kel o] carbamoylethyldte]l mh& A= 20CHTE 40CelA 2k 2u)
AT B Ao Yehyd

3.2. 3 ol3 ¥ ofojol=9] HIIZa vt AlZlo] w2 His}

3% 5% carbamoylethyldtel {lel acrylamide®] #H7t3F wbg Ao AAE HES7)
93ty B &) acrylamide 0.10, 0.25, 050, 1.00M& NaOH &% 2%, ¥-& &% 4
0CZxdAA Hrtglee Xgx HeE Jehd ol

Carbamoylethyl&tol]l @& cellulosed] X EE vr2A7ke] Ao whal, acrylamide®] 3
7bekol 71 & 42 ANt viHALZ TS & F AT
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Reaction Tivalhr) Reaction Tma(u) Tomatt

Fg 3 Degree of substitution versus Fig. 4. Degree of substitution versus Fg. 5. Degree of substitution versus

reaction time ing to the reaction time according to the reaction time according to
addition ratio oafOcordmg alkali. - terperature. oondition  chring the concentration of acrylamide.
carbermoylethylation reaction '

3.3 x|gtcoll wE carbamoylethyl2l sheetel Zte 54 vjm

FWagZE BEE 40 SRE 1# ¥ ¥ carbamoylethyldtstd A= DS 003, 0.04, 0.05
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1% 62 carbamoylethyl3t sheet®] 1A ZE 54 Uetd Roe2A FH sheetRth
carbamoylethyld} sheet A% X&=71 F718 e WA 15~21% A= AAAE FA4E
#E JGeEtl A

19 7& carbamoylethyld} sheetd] #IIEZAE= EAE Jeld Aol IAIERT
carbamoylethyl3} sheet®l 7§ X =7t F71g o] wets FAz Roh 28~39% &4
=3

3%y 82 carbamoylethyl3} sheetd] WAE S4& yeld Aoltk. Carbamoylethyldt
sheetZd % A& =7t 74 whetA] T2 2] sheet2th 82~152% AE2 F=83 4= &
4 &2ag Jehdo
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ABE 54
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Fig. 6. The relationship between breaking Fig. 7. The relationship between burst index
and DS by the carbamoylethylation.

length and DS by the carbamoylethylation.
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Fig. 8. Tre relationship between folding endurance Fig. 9. The relationship between tear index

and DS by the carbamoylethylation.
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Table 2. Effect of aging treatment of untreated sheet, carbamoylethylated sheet
and N-chlorocarbamoylethylated sheet at 175 .

Sample Break length ei(ci);?;?ugce Burst index Tear index
(km) (Times) (kPa + m'/g) (mN * m/g)
Control 4.14 1.99 1.74 16.73
(5% 1) (96% 1) (48% 1) (79% 1)
499 6.52 2.61 19.13
CEC DS 003 (1% 1) (92% 1) (39% 1) (74% | )
497 553 2.35 19.01
CEC DS 004 (2% 1) (94% 1) (46% 1) (77% 1)
5.14 2.85 272 19.60
CEC DS 0.05 (1% 1) 97% 1) (34% | ) (72% 1)
5.05 2.02 253 . 1853
CEC DS 006 4% 1) (98% 1) 5% 1) (71% 1)
V.84 &2

AR L MHHE acrylamideE o} &35t &¢zdd ZFvlstelM carbamoyethylst & Zid= o
z

. FT-IRS o] 834 carbamoylethyl3} sheetol A 1662cm ‘el A amide] o A&EAEFE&

ot

2. Carbamoyethylahl 4 7] ¥ %% D 4B FE SFHOU, WA

sitol meh A= 4w zho wiFARAOM, W eEE HTHH EIJ B

S4Rom, acrylamides] 3730 MANA AL FoHAT

3. 4% A% EANA AR EE DS 006904 21%7F Ftstd 7HE S48 54
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e4% 2% g8 39 T & 9tk
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