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9 9k Dodecanocic acid¢} tetraethylenepentamine$ ¥H2-AA4] 1, 2-disubstituted imidazoline® ¥4z, o7&
Fol23tAlA r3t3 1, 2-disubstituted imidazolinium saltZ #Alstgch. =3 docosancic acid®t hydroxyethyle-
thylenediamine2- 4h2-A17A 718 AE 9l 2-docosamido—2'—docosanoyloxydiethylamineg 9413, tha] $-#o}9} 21| A
A At ghEnbe|2 g dginh o718 A ol AIA 318 AdalslEulec e f&’“%}‘}iu} Y AF 45S
A A FAAE ARG F, ofmzdAfol FAHEE b FA4, FEAY 2 AL AANE AT A, fA45 H
gA0] kzatgln 7te] RARAAE R4t =8 ZdnAlga) pHeslel o2 E7he) JAgA Ad43E S35
o AZHE fAdA7F W4 FdAde 45 g e, SEMe 2 fdxz] 5 olmd 4o THTEE dsbqir}.

Abstract: Some emulsified 1, 2-disubstituted imidazolinjum salts were synthesized by quaternization of 1, 2—
disubstituted imidazolin; which had been prepared by the reaction of dodecanoic acid with tetraethylenepentamine. 2—
Docosamido—2'-docosanoyloxydiethylamine was prepared by the reaction of docosancic acid with hydroxyle-
thylethylenediamine. Then, some emulsified fatty carbamide salts were also synthesized by quaternization of fatty car-
bamide which had been prepared by the reaction of urea with the 2-docosamido—2"-docosanoyloxydiethylamine. Some
softners were prepared by blending of these salts mentioned above. These softners were treated on acrylic fiber, then sev-
eral properties were measured. As the results, softening and lubricating properties are good, and a little antistatic proper-
ty was observed. The synthesized softners were also proved as a durable softner by means of the several experi-
ments : bending resistance test and measurements of feeling change with washing according to the pH changes. The sur-
face structure of acrylic fibers treated with the softner were characterized by SEM.
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Alkylketene dimer3[1], octadecylethylene urea
(2] 2 Zoddeddsy fAA[3]7F dA7
SAGQa, AzZghdAldle FF7 ook
3 oE9 Nippon MektronAtel A E48H 7]
AAZAFY FAAST]E MEsted. =8 A
43 dREgyed d£e Kao Soaprtzt A4+ o
2EQY ol FAA8]E Azsto ofmHA
#)¢} webdel AMstel, Milwidsky[9]& Al4F
R Eae rinse cycled FAA[10]E A4 e
o, Carrion[11]-& o] el oko]2A] AT AA
o A4, B4 2 AeAe 29 58 FgHeR ¢
290t} o]utel] Hochreuter 12]& Eejoju= 7]
Ay fdAE AEZoe A, UYE U Egdx
H2 A fdx=E st Jd9idze Wi F
2 59 & 23%E <493, Katsumi[13] % Park
5[14-15]& HAduA S2AE Fistes S|
Z238&, McConnell 16] & w]A—o]v|c}E2 3}3}
£ A4 25y F9AE 44 FAAS

NEH

]

L

Sollenberger{ 17]¢] F&ol] ofshd oko]2A AE
o) A S ety rEE EHH4 189 fdin
o A5 e A3 A2 e AT ALE
A4 GEFGe], 2794% F, TR AL
£ olugEd A/ FESAT 53] ofz et
A 2AR el EotvlE frlabde] v &
#& debddr dFstdot. =38 McCarthy %
(18] 419 o]Zel dAXF AdS RYE ¥t o}

vzt doludEd Y Fejojuln {7AE
Frads WS AV s w3

et B AT M dAo|utEd Ad4F 4R
QA9 e Felotuls f7j4ba Feje] Ay
Ab 7hEnbe| o g AAsgnh. £ A4 olut
T AL oudEd o] FARE P57 9
gto] AgFAZ|ZA E3 A4 dodecanocic acidE
Aed 3 o)< tetraethylenepenitamine® ¥-g-A] A
A1, 2-0]A3 olu|thER S dgly, o]AE thA
A AFEZRICT, ofMEA FoT oA 1,

20X % o|m|c}EH RS FAAC}. AWt 7h2u}
vt AL  docosanoic acid®t hydroxyethy-
lethylenediamine2 4 £7k44% 2-docosamido-2'-
docosanoyloxydiethylamine& 4¢3 thA] $-#o}g}
kA A A A HHA} 7h2ute]z ol 1, 3-didocosanoyl-
2,7-dioxy—6,8—di( 2—docosanoyloxyethyl)-1, 3, 6, 8-
tetraazacyclodecaneg % $ith.

Aukal slEulu| 2] oko] 23} AL 99 o]ulct
3 FAzAG e wyo 2 3. E3 ofel
3 1, 2-01x& o|u|tpEly AWl sl2wHlulTE
B A FAAE AZ F oladdsd frAH
£ dto] fodA, A 2 qAEAN & A
Ay 7ZAx A o DH"‘@MI o2 E7he] YA

QAW 5 Bael Az FAA} WFY A
Ug Qzsdon, ohgd FARARALE fd
HelE ol U d e FHTEE WS

2.4 ¥

2.1, A <

Dodecanoic acid(DCA), docosanoic acid(DSA)
2 S-gol= Sigma ChemicalAbAl 1FA1%E 202
Agsled e m,  hydroxyethylethylenediamine( HED)
3} tetraethylenepentamine( TEPA )2 Aldrich Che-
micalr}Al &) 13212k Drierite[ 19] & Av}ste] &
F3 ALEY7 s RAFRIAYG. =3
epichlorohydrin( ECH)& Hayashi Pure Chemical*}
A 1FA%E £48 S7381o] bp 117~118T 2] /&
& dof AMgsheich

2.2, 1, 2-0|x/& on|ciE2lel BHA

200m¢ 44 E2t 2= DCA 40.0g(0.2mol), A
g 50mlE Y 65~70CE A3 7pesiHA
TEPA 18.9g(0.1mol)& 70°CollA] 305-7te] A A

A1 At

B0CHE AL7AE FQA7) 140CA 34
ZFWEES 3747 F AR aAdds) 2
FE B B2AA BS 35siged, HA spest
of ZAHE AR 35 Fo 210~2207ColA 84]
b abeg sAAF oY, whe- T AHES A
7Ve &3] ARG ALY AdpAbolule g 5
weke] wWAlS s}l 65CE shdsle] LES 93,
AL AR F oA 50TCE P A ek ]
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—o] A& ojn|t}ZE & FHAZHY. o] 2ate 33 ut
£3ted 55C, 10mmHgol 4 Az, L33t dgh b
g4 224 1-dodecanoyltris{ aminoethyl )-2—unde-
cyl imidazoline{ DTUI] S €9]c}.

vield : 87.5%,
mp: 97.0C
IR(KBr)[20] : 3300(N—H), 1650(C=0), 1560
(C=N—, imidazoline ring), 720( —CH,—, unde-
cyl residue)
Anal Caled : C,71.78%; H,12.15%; H, 1308%
Found: C,71.74%; H,1217%; N,1307%

dehydration: 3.5m¢, AV: 3.1,

2.3. 1,2-0/x/8 o|o|ciE IS B
2. 3. 1. 1-Dodecanoyltris( aminoethyl) —1-glycidyl-2—
undecy! imidazolinium chloride{ DTUIE) 2] &HA]

o] A2 Al YL ohg3} 2oh(Table 1 #
Z). 200m¢ 47 Fetxze) DTUI 26.8¢(0.05mol )3}
WA 60mlE P 70CE 7heste] 4B e dAE
3 A7 F e 2xox ECH 6.0g(0.065mol )&
o 3087 AAIIL ALaA 547 whee 4
AA ol &sstgint. A Re] Fo $AH5}E
€ 945 HEETUHoR o whee FAXFIL 12
T2 YdZAAAM AH&d DTUES o3sigdc.
DTUIES el &2 &eke] WAl 3§ v]uks-%< ECHS
10mmHgel A et Azste] AAsty gaa 2aap
DTUIES <31}

IR(KBr)[21, 22] : 1250(epoxy ring), 830(epoxy

ring)

Anal Caled.: C, 7850%; H, 13.08%; N, 13.08
%; Cl, 6.73%
Found: C, 78.44%; H, 13.05%; N, 13.09
%; CL6.72%

2. 3. 2. 1-Dodecyltris{ aminoethyl) -2-undecy! imida-
zolinium acetate{ DTUIA) 2| A

ol HEA Q] ¢AYE oh&3} 2h(Tablel
&). 47 Zgtx3d DTUI 26.8g(0.05mol)e 21
80CE 7h&dte] W4ES 44487 & o4&
Ak 3.3g(0.055mol )& 30%7ke) AA AHshsidr). o)
o tdub3olo R jce bathBA Ao 4
T AS YA oY, ol MEA ARE Aoy &

TN 3087 Wee SHNA FolLstsigt.

43k A48 A5, 1993

IR(KBr)[ 23] : 1600(—C=0
(COO™ rocking)
Anal Caled.: C,6857%; H,11.60%; N, 11.76%
Found: C, 68.55%; H, 11.64%; N, 11.77%

anti-sym), 610

2. 4. X4t Fi=dlo|=9] ghA

47 Zehxz0 DSA 68.0g(0.2mol)S Wi 65~
70C® MA3 shestdA HED 10.4g(0.1mol) <
70~75CelA 30&7 AA s 5}, 80°C 3E
A27ba s FAXNTIZ 200°C A 447 d-EA AR
A2 Ak shEube|c F24A ¢l 2-docosam:-
ido—2" —docosanoyloxydiethylamine( DDD )& <1¢]t}.
T e FAL ANEY AWLE 2Hstd AAs
ek o 2=E 160CE =44 44" DDD
o $-dlo}F 6.62(0.11mol)& 3027+ 4438 H7}shg]
ok old) =} shart MAEs) A|2tahgl o,
160°CAA 4217 vbg-& Aste] odmujo} 7hag
o] FAEHE G5 uhe Fggow ot A
29 HEAAES dEe 1424 7kske 28CollA
1AZE ¢dahgh & ojgtsbe] wub3-EdQl $-go}
¢t HED &% AAsdd. 429 Y43 WA 10
S 7hte 30~32CelAd 117 3, o3}sted
DSAE AAZF 40C, 10mmHgol A HAzE 53}
A Feolvle §7)4te He) S, A sk2n)
1,3-didocosanoyl-2, 7-dioxy-6, 8-di(2—
docosanoyloxyethyl)-1, 3, 6, 8—tetraazacyclode-cane
(DDTC)E A4t}

wEel

yield: 86.0%, AV: 09, mp: 79.2C
IR(KBr)[20] : 1660(C=0, -NHCONH-), 3300( N-H)
Anal Caled.: G 7597; H,1214; N, 362

Found: C 7593; H 12.13; N 362

2.5. X[t Ft26io|=9io| 5ty

ol7Ae) A F4HE b3} Zri(Table2 3
Z). 47 F22 3] DDTC 51.1g(0.033mol )3} w14
110mé5 93 70CE 7h23ted W 4-8& hd444)
7% & £xolA ECH 13.4g(0.073mol)2 < 30
22b AL AGAA TAZ weE S
Fol23fstgltt. WA Eo] Fo S EE o



SEREEESEIE DRI

2 33Uy e e UgE FAIL W0TE
WA AE" DDTCY «485(DDTCE)E o
46}%} DDTCES o] g& 439 WA 9 vjukg

ECHE 10mmHgelHq 7etzzste] A7t

IR(KBr)[ 22, 24] : 830(epoxy ring), 1390(ammo-
nium salt)
Anal. Caled.: C,7201; H,1143; N, 323; C}, 4.10
Found: C,7198; H,1140; N, 325; Cl,4.09

&9 DDTCY ofAlestZ(DDTCA)9| #A4E o
&3} ek DDTC 77.4g(0.05mol) & 43 75CE 7}
Lato] WEES ALEFAF obHEA 7.2¢(0.
12mol )& 30%7 ZA Agsolct. osh LE 23
& AF 2329} zte] ste] DDTCAS FA3t3dct,

IR(KBr)[ 24] : 1550( —
salt)

Anal. Calad.: C,7256; H,12.10; N, 346

Found: C 7553; H, 12.14; N, 348

007 ), 1390(ammonium

2.6. S9A M=

200m¢ w)o]#<] DTUIE-2, DTUIA-3, DDTCEH4
% DDTCA-3¢ mjz Zzk 10g4& Fstx 80T
2 shelste] 444170 ohe, 80T & 80mie
3] wukstell A3 shslA HE 3.8~65 poise
(Viscotester model VT-02, 25CelAd &4)9 44
g oI5t pastedt SAA AIFC-, -2, -3, 49 4

7.

e ~9xe] Mettler Instrument AGAHAE
4] Central Processore= Mettler FP 80, Printere=
Mettler FP 44 2 MBC cell& Mettler FP 81-& 742}
AHste] HeAE 33 Wb EAstY 1 HJEAE
Hslgdch Y2EAe& F & M CHM analyzer( model
180)2 4 &4, #4, AAE, Paar oxygen bomb
calorimeter24 g4 % A8 9ct. =3 R 34
& J¥ Japan SpectroscopicAte] JASCO-810% In-
frared spectrophotometer® A}&3le], X85 KBr
pellet® wHE-o] FA43}99r}

18R AT &

A Az FF AT 57

2.8. M=AH™
2.8.1. FoND} HEY £

sodz AIFCH, -2, -3, 49 4%%% Cashimilon
non-bulky yarnell 5% (on the weight of fiber : owf)
2 50CcelA 2087 RAAFIL 80TAM 4087
£ZAZAZF Stick slip method 25] 24 42
AS7re AotAAS wo} FePRAL w =T AF
o g&7re] pot wE 72 SAse FAXT 32
A& 2Asgcl. Stick slipfe 4 Folaate
Stick slip machineS Apg3ted 203] &Aste AP
7+ 78 oS GralenAl[25] e Hlste] pst wE
Z4zb ok, 2449 AWEE 25C, AdgE
= 75% 9th.

2.8.2. HYUX|M £H

4el7 AIFC-, -2, -3, 45 Exlan non—bulky
yarne] 3%(owf)E 40CoNA 2087 AHA| 7|
75C oA 4087 £FAZX7]% Fibre conductance
tester( 2% o} 7144, model Texor-23)2A4 A
Yen 30C, AdEs 50% ZAsNA A7AFE
%A[26] 3kt

2.8.3. 29T AE

Lol 43%Z Cashimilon# | ( high bulky3 )<}
Exlan# A ( high bulky® )ell 2%(owf), 4% (owf)=
A 60°CoNA 2087 AAAF ) oW &u|= 1t
30, wet pick-up2 40% 43 80CelA 3087 £¥
AzA R o #AL Handling¥[27](JIS L-1009)
o2 39}

2.8.4. pHiisjol m2 HZte| NS AlER M
N

94 AIFC-13% 3% 2833 2& A4Eol 4

%(owf)ZA 40ClA 2087 AAA 7). od 9
fu)= 1:30, wet pick-up 50% 91 80°Cel A 30
7t £33 AZAAY. pHHste A e ol EAR
&, e 7P adE 72 Abskgldh

[}

A&k A) 82 Marseilles soap 058, BRI EF 0.2g
2 F 100ge @ o]Foldl AAdE AlLste] 7012
colA 4087 S. J. K laundry tester( Q& 43}57)
AHANDEA AEgE A Alg 132 3
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2.8.5. "ﬂff’*ﬂléoﬂ ofst m 7V Agstdo. A4F GEFY g4 R, 948

AIFC-1¢ 3,5, 10g8 #dx E& Yo AAE g 2o 43 502 F £ ggon),
100go 2 “}—s{it} A-f+ Exlan non-bulky yarn AW A AAEMNY %9 permanganium salt—
< 939a, AgzAL 2813 Zeldled Exlan chloroformA]&[ 28] sl4] DTUIE-2¢} DTUIA-3¢]
yarn® THFEE Y& ISIAY) Ion coater( Eiko IB SEZEXE FM AR 2o FMo] Yoy
)% AHEte Foes "]w—] ISIAHe] SX-30EZ Ads FEFFgo] w3 At

BIRYom FAALE BHEE et
3.2. DDTCES} DDTCAZ2| &AM &tol

3. A1 o D% DDTCe At stzuulegolng 1 Fx3o)
4717 ok Eoll f3H24ko] atE7] wEd
3.1. DTUES} DTUIAS] &tagtol DDTCE <¥e]&#41A DDICE 4-& DDTCAL 4
12-0]A% oju|t}& 2l & ECHS} ol EAb] <3 224 Eo f3HiAte] Hrh. DDTCY FHARE
ol ez A[14], 54 2 $5F5¢ gl DDD ¥ DDTC, =& DDTC cfo]&3}Eql
234 Table 1) vepiigict. ¥ @4 2ol DDICE® DDTCARATHAE Scheme 1, 20 22}
DTUEZ$& (ECH)/(DTUD E%=wlsl 13,  uehielc.
DTUIAZ$-%& (AcOH)/(DTUD®I7}F 1.1 o)4d w) ol SHFE 9 ool A Wz Y =L
77k A ol sl o)foid Bl fAs] 435 A4 5S¢ d2sA Table 20] Jehhgich. Table 2ou
gt} webd DTUIE-28k DTUIA-3¢] gAzAo Hs} %] DDTCEZ$-= (ECH)/(DDTC)| %

Table 1. Quaternization of 1,2-Disubstituted Imidazoline with Epichlorohydrin and Acetic Acid

(ECH)* (AcOH)* Benzene  Temp Time Yield mp -
Products (DTUD (DTUD (m) (c) (hr) (%) () Stability in Water
DTUIE 1.0 - 60 70 5 76.3 966  partially emulsified
DTUIE-2 1.3 — 60 70 5 90.1 965  completely emulsified
DTUIE-3 15 - 60 70 5 89.6 965  completely emulsified
DTUIA-1 — 08 - 90 0.5 758 964  partially separated
DTUIA-2 — 1.0 — 90 0.5 88.0 96.2  partially emulsified
DTUIA-3 — 11 - 90 0.5 9.1 96.1  completely emulsified
DTUIAA — 1.3 - 90 05 90.7 96.2  completely emulsified

* Ratio of molar concentration
DTUI: 1-Dodecanoyltris( aminoethyl )-2-undecyl imidazoline
ECH : Epichlorohydrin

Table 2. Quaternization of Fatty Carbamide with Epichlorohydrin and Acetic Acid

(ECH}* [AcOH)* Benzene Temp Time Yield mp e
oS OO DI (m) () () (%) (g)  Stabiityin Water
DDTCE-1 1.0 - 110 70 7 704 788  partially separated
DDTCE-2 1.5 - 110 70 7 78.3 788  partially emulsified
DDTCE-3 2.0 — 110 70 7 80.9 785  partially emulsified
DDTCEHA 2.2 - 110 70 7 83.0 78.7  completely emulsified
DDTCE-5 25 - 110 70 7 83.1 78.7  completely emulsified
DDTCA-1 - 20 - 90 0.5 70.7 792  partially emulsified
DDTCA-2 — 2.2 — 90 05 838 792 partially emulsified
DDTCA-3 - 24 — 90 0.5 85.0 79.1  completely emulsified
DDTCAH4 - 26 — 90 05 85.0 79.1  completely emulsified

* DDTC: 1,3-Didocosanoyl-2, 7-dioxy-6, 8-di( 2—docosanoyloxyethyl)-1, 3, 6, 8~tetraazacyclodecane
ECH: Epichlorohydrin

T3, A48 A1z, 1993



orzlolmchEel = Xt hEnle] =g ol 4% WA fdAle Mz BF AT 59

2RCOOH + H,NC,H,NHC,H,0H

————R—CONHCHNHCHO0C—-R
(—2H,0)
(DDD)

R—CO—N—-C.H,—N-C,H,00C—R

CO(NHL), | |
— C=0 C=0
(—NH;) | |
R—CO—N—CH,~N-CH00C-R
(DDTC)
R : CuHs

Scheme 1. Syntheses of DDD and DDTC.

R—CO—ITI—C;HFN—CJ‘LOOC—R
C=0 (=0

+2CH,~CH-CHQl
R-CO-N_CH_N-CHOOC—R Y0
R - X
R—CO*N—CZH.,—IlI:CZPLOOC—R
— Lo &0
R—CO—I‘\IACZHA-N?CZPLOOC—R
Rx
(DDTCE)

R—CO—N—-CH,—N-CHOOC—R

|
c|=o C=0
R—C0-N-CH—N-CHOOC-R

L

R—-C0—-N—-CH,—N-CHOOC-R

|
- <|::o ?:o
R—CO-N—CH,~N-CHOOC—R

‘ +

H-B

+2CH{CO0H

(DDTCA)
R’ —CH,—CH-CH,

0
X :d
B~ : CH,CO0~

Scheme 2. Syntheses of DDTCE and DDTCA.

)7} 2.2, DDTCA7$-= (AcOH)/DDTC)9 w7}
24 ol wf Ztzt 9A ool &3} o] ol Ed
s S3ale] stk whebd DDTCE-4¢
DDTCA-39] @A zAo] F3lct.

d A4 dRFY 4L IR, 4484 H B
SA¢aEE M, =3 3.19 FAEAYPGY e
o g AAJE b}, AN o g Ao HE o8
u]2o] jupal Fl2ui| = olAlglo| EV} AAE IS
< sheld 4 gl

3.3. ReHel HE

7)o|v|chEalede]l DTUIE-28} DTUIA-3¢ -
A9 YRE Q9P AL dAolehEA Yol FAA
Soll ofad A SR AW B
polar] dEolm, AUFRHELE F CANAE
U A4S dodecyl’] e Aol SoRt Fuele 37
& F7] dgolti{20]. =R AuAstvel =l
DDTCE-42} DDTCA-3% #& 71& o] %79 3
fgo] o} olad Aol WAL Fd

2

A& docosyl7|7} Aol Heldd 553 713
A 345} ofge] 53] WA ] $5] o
t}

AR AIFC-1914 —4742 9] A 2o 9ei e A
12732 Table 3o %4351t} Table 3412} 7o)
y4geo A= AIFC-lo] 743 &gk, Bd i@
F3prdAe AIFC-30] 71 Fgtovt tE A
5 AE ad do|yrh AR ofi EAl
9% ¥} ECHel 98 43¢/ =2 A= F
o, Zo] & f3EE7) =4S & T ANk

3.4. RAMT HWEM HS

fdAd s J &4 dalA= on] Roder[31]7} o}
A5} Z7bo] W7t o] B YT v} 9lvh Table
4o 7% fradAle fddst FEA SHAE el
], fd4L AIFC-1>AIFC-4>AIFC-2> AIFC
-3¢07, H8Ye AIFC-3>AIFC-2>AIFC-4>
AIFC-1¢o2 7tz vepygr)

919 A% P AT JES AR
Ao 9le- g, ol2ld #A-E Rodere] oha
Aol Zztol] oigt o] BolA ¥l fAAI HHA
o A2 b} Apgkel WSl B & dA5)
et
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60 AE3 -ES
Table 3. Preparation of Softners
Blending Viscosity Emulsifying*
Products Materials Conditions at25C Temp.
g ml Temp. Time ( poise) (t)
(c) (min)
DTUIE=2 10
AIFCH DDTCE-4 10 water 80 80 50 65 42
DTUIE-2 10
AIFC2 DDTCA-3 10 water 80 80 50 47 38
DTUIA-3 10
AIFC-3 DDTCA=3 10 water 80 80 50 38 28
DTUIA-3 10
AIFCH DDTCE4 10 water 80 80 50 51 35

* Emulsifying temperature of 5wt% softner water solution

Table 4. Softening and Lubricating Effects of the
Softners by the Friction Coefficient Test

Fnctlgqal Between Yarn and Steel Between each Yam
Coefficient| — 5 S

Softners A Ha VaV73 78 ta Ap
Blank 0.747 0.655 0.092| 0.830 0519 0311
AIFC-1 0.743 0.636 0.107] 0.705 0546 0.159
AIFC-2 | 0681 0561 0.120]0.721 0560 0.161
AIFC-3 | 0689 0.558 0131|0812 0525 0287
AIFC4 | 0689 0571 0.118!0.178 0558 0.160

a) u: Static friction coefficient
b) 14 : Dynamic friction coefficient
c¢) Ap: Difference between g and g4

3.5. LHRYXY HE

FAA AFFY AR Aee 2] Y3y
Ze]o}z A Exlan non-bulky yarnd] @Eo 2 &
AAE Fo A A% A1PAFE Table 59
v ol

Fol|xjs} zFeo] FAPd ] FH A7) APgte] 1.0
X101°Q o]l A, A AAdE 2.1x10°~3.3

Table 5. Antistatic Effect on Exlan Non—Bulky

Yam
Softners Suface Electrical
Resistivity( 2)

Blank 1.0 x10*over
AIFC-1 21x10°

AIFC22 3.7x10°

AIFC-3 3.3x10"
AIFCH 6.0x10°

x10°29 Ho2 uvjFo] AzF fodAL AF7te o
A g Bisla 9&e gl
3.6, 2T AS

94 4%5F% Cashimilon® )¢} Exlan®]#]o] 2
% owtsl 4% owfZ H2|x|9] 27]9} 33 M F9
Z7t9] AYAHE Table 6, 79 2tz Jehigich, %
6, 7oA o}aHA A i 27 2L Sl 2
F AL, 33 AEF 49 i) da AstE
Aot fAHe 2 3~4F AER Yeh} F3d &
Zdel B8y, WTAE AV LS gt}
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ohiet $AMEHA[32] F& AL ER[33]
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Table 6. Washing Effect on the Feeling of Cashimilon

Jersey treated by Synthesized Softners
Initial After 1 Time [After 3 Times

of Washing (of Washing

2% 4% | 2% 4% | 2% 4%
4~5 5 |4~5 5 4  4~5

4~5 5 4 4~5| 3 4

4 5 4 4~5| 3 4
4~5 5 [4~5 4~5|3~4 4~5

+d3E A 449 A3, 1993



dgolu|t}Ee 7 A uhat stZele] =g o] 3 WA

Table 7. Washing Effect on the Feeling of Exlan
Jersey treated by Synthesized Softners

Treating Initial After 1 Time {After 3 Times

Condition of Washing |of Washing

Concentr-

ation 2% 4% | 2% 4% | 2% 4%
(owf)

Softners

Blank - - - - — —

AIFC-1 4~5 5 |4~5 4~5|3~4 4

AIFC-2 5 4 4 3 3~4

AIFC-3 5 |3~4 4 3 3~4

AIFC~H4 4~5 5 4 4~5|3~4 4

A fdAE GomH QA pHAS 27
A BE faAsl kA FA ATHE Aol
=3 S A2 F s AT sl A A9
ol B 27 A5 WAkl FA3l delvhs A=
3.

Fig. 13} 2= <A AIFC-13} -324 Cashi-
milond ] Hzixe] pHelzte) B2 271, 13) A
o 9 33 A" Fe &3] W5E ehd Aelth
:1%011/(19} o] AIFC-1& %7, 13 9 33 Ag

T B% pH 2~13 Wslo] AA F5¥ 24 44
sz 9o}, AIFC-3& 33 Ag% pH 1~3% pH
12 ol ol Al Z7t0] Tt Aslsigich. QAo 7
He| Aeke A A7 s AdsHA gom

5 R =

]
a o
2 A
4 a o
a a
2 o
I
T3 © o
=
: |8
)
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Iﬁ 2k O initial
£ 1 time washing
o 3 times washing
l -
0 1 1 i 1 1 1
2 4 6 8 10 12 14

pH

Fig. 1. Washing change of feeling according to pH
of AIFC-1.
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Fig. 2. Washing change of feeling according to pH
of AIFC-3.
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3.8. MX&0|ZN D&

Fig. 3& $4A AIFC-1& 3, 5, 10%442o2 A
2]§ Exlan non-bulky yarn3} m|x2]® yarn®] X
WU SEMARI O 7h hehd Aok el
A WAYE Ahe THE Je wls oA ¥
27} 284S DR Aol A7 2ATIA
BRHE DUIIE A4S Sk

4 2 B

1,2-0]x) 8 o|n|tE s} AWAt sl2nr|=E &
A& osZ22 szl (ECH)3} o} EAH AcOH)
o2 77} ol &7 F, ol & ETGAA WT
AFAAE A2 o, F94 §4E olaPA R
of Al o 74F Y S Fu] T &
AdEAE A7 A o 2 A2 Aok

1. 1,2-0] 2 & o]u|t}&A (DTUD Y oo]3 A
o4} (ECH)/(DTUI) ZX¥%m|7} 1.3, [AcOH)/
(DTUDHI & 1.1 o) Ardw) zbzh kA ofo|2-3}7) o)
FoiZt}.

2. Akt 7h2nle| =(DDTC)S]  oko] &-3lej A
(ECH)/(DDTC) £3%%u]7} 2.2, [AcOH)/(DDTC)
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(c) (d)

Fig. 3. Scanning electron micrographs of the surface of acrylic fiber treated with various concentration of AIFC
-1 (a) 0% ( x500), (b) 3% (x500), (c) 5%(x500), (d) 10% ( x500).
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