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Abstract :

In order to prepare a softener, alkyl imidazoline salt, fatty carbamide salt,

and fatty polyamide salt were synthesized first, and then the synthesized salts were
blended. The prepared softeners were applied to acrylic fibers, and then several properties
were tested. As a result, the prepared softeners show good softening and lubricating
properties, and they also show a little antistatic property. Through bending resistance tests
and measurements of feeling change of acrylic fibers treated with the softeners, it was
proved that the prepared softeners are durable softeners.
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21. Al &

Hexadecanoic  acid,
docosanoic acidE= Tokyo Kaseirl, 22 -
diaminodiethylamine2 Sigma Chemical*}, %
Hol= ZAF FUY3A 2 epichlorohydrine
Aldrich Chemicalrle] 134 S Z4Z gz
A3t}

2.2. ggolojciER e 8

250me] 47 E8t239| hexadecanoic acid
85.3g(0.33m) 3 FAAA 72miE W 70CZ A
A3l =&3dA 22 - diaminodiethylamine
172g(017m) € 5 2EoA 30879 AdAx 3
StAIATE 80CHE N 7F=85 FAA7|z 14
0TCAA 327 WEES RN & FEHF
712 AMdHY ded 28 EIANA IFIA
o, Azk 7hedd adIE AR I g8
20T 6217+ S SAAH oD, w39
TS AAEY AVME A9 dAsdd
ALY dZo|n & sulke] WAL s}
i 65CE 7HEstd WEES & 8342
THAl 50CE WA A g3 12-0]X8 o]
ngEUS Y. o] 23S 33 wEd S

octadecanoic  acid, .

BEBCEER

50°C, 4mmHgol A #Z3tn 439 A &
A 2aalel  1-(2-palmitoylaminoethyl)-2-
pentadecy! imidazoline[PPI]& < $itt.
yield : 85.3%, dehydration : 89m¢, AV : 24
IR(KBr)[15] : 1650(C=0),
1560(C=N-, imidazoline ring),
3400(N-H),
720(-CHz-, pentadecyl
residue).

2.3. gojo|ctE2Ige &4
200me e} 47+ ZgA2394) PPl 28.1g(0.05ml) 7
WA 65mE ¥ 70CE 7123ld WEES &
A LA F&, ¥ 25A epichlorohydrin
65g(0.07m) & o 308 AIFA7IZ AZIHA
AN B8-S AN A Fol23tstant WS4
o] Bo gAREEHE WE HeFLHoR
At} WeE& FTAAFI 12CTE BAAA A
29 gZdontEdd e g3t FF A
AE &9 Joldle 429 dAF v EZ
Q] epichlorohydrin® 8mmHgolA ZA¢HA=x3s}
o AMAsz SFY BT 1-(2-palmitoy-
laminoethyl)-1-glycidyl-2-pentadecyl
imidazolinium chloride[PPIC}E &3t
IR(KBr) : 830(epoxy ring),
1250(epoxy ring).

2.4. XAl Fi=di0|=e| &M

250mee) 47 E&k23Ao] octadecanoic acid
323g(0.11pc)S Y3 7p23te HHEFAZ
% 80TCdA 22 -diaminodiethylamine 11.3g
(01lma)& 7F3tm Ny 7h2=3lell A 180Tl A 4
Az ure-g SASHT v TEHE A7t
g &A4so AAIAJHAIL 16). U 2EF
160CHE FA A ol 6.6g(0.11m)S 30
v AAs AP FH T oWl NHs 7h27 &
7] AlFRslg e, 160TCoAA 343 BHe-&
43l NHz 7t Z&Eo] ged7A whg
SAANAY Az AAEY AAe ddS
gz ANAAH oAt HAg ¥
0C, 10mmHgol X Ax% oF, 438ty A%
A Fh2uin| =91 1.3 - di(2-stearoylaminoethyl)
-2, 7-dioxy-1,3,6,8-tetraaza-cyclodecane{DDTC]
< I

yield : 79.1%, dehydration :

IR(KBr) : 3330(N-H),
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1660(C=0 of ~-NHCONH-),
720(-CH,-, octadecy! residue).

2.5. X4 st2din|=Yol stA

200mLe] 47 EZet2 3o DDTC 49.4g(0.06mol)
I oA 100mE ¥ VCE 7hestd WEE
< $d gAL F R
epichlorohydrin 13.9g(0.15mol)& ¢+ 30
A1 A&sA 6AIZE HHEE A A
3} stgch WS R Bo fdfsigE o
2 WEFTHEoT 39 HgS FA|A7|L 1
0CE JAANAM AE3 DDTCY 4E3&E
(DDTCC)E A#3I5 Y. DDTCCS B2 A&
Zo] wiAl 9 nwk3-E42  epichlorohydring
10mmHgo A ZAazsle AAstm 3 &
A 2949 DDTCCE At

IR(KBr) : 830(epoxy ring),

1380(ammoniurn salt).

m

™
fo
i
2
Xz

X
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250mee] 4+ EeF2AHe]  docosanoic acid
113.3g(0.33m) @ ZAA 60mLE 718t 70CE
A8 28 227 - diaminodiethylamine
114g(0.11nd) S 2L 2504 3080 2R 3
statgeh BOCHEH Ny 7t28 FAMFIE, 14

0CoA 327 MEES 8722 & FEAH
7|12 A4 d4d B BAAA JA4sd
i, FA Jteste APdAS AR e o
160CAA 4213 WS A RN, A7HS
BoZ WEETFE AL BHEY AA
v v WA 4oz AEAPez 3
F1, AAE HWEES 50T, 10mmHgolAd #
Z, FARAE A SN A ERY

N-docosanoyl-N,N-bis(2-docosamidoethyl)ami
ne[DSA]S |dltt.
yield 1 84.9%, dehydration : 5.8mf, AV : 3.7
IR(KBr) : 1680(C=0 of sec. amide),
1570(N-H of sec. amine).

2.7. Xdhit Egjoio| =29 8y

250mee] 47 Z& 2= DSA 535g(0.05m),
WA 120md 2 epichlorohydrin  5.6g(0.06m0)<
HAste A ol¢e BE weEy AXNAAS
2589 ZA st 23 Eualel DSAY
ol 2322l DSACE ¥t

IR(KBr) : 830(epoxy ring),

obad A%E N KAAY A2 R KA5Y 3

1360{ammonium salt).

2.8. ROIHQ ®ix

200mee] ®]o]A PPIC 55g, DDTCC 6.8g,
DSAC 45g& 718t 80CE 7tgste] WEE
S 9H AN TE, 0T ¥ 83mE BE
& awdle] A3 stsiA A& 45 poise
(Viscotester, model VT-02&, 25ColA &A)
o] 73 3wl pasted F+AA PDDS
2 43t

2.9. RCiMIl BEM 53

Az FAA PDDSE Cashimilon
non-bulky yvarn®| 5%(owf)2 50ColA 20& 7+
HHA 712 80TNA 4087 £FTAxANU F
Stick slip[16]24 A9 FF3te AutdA
& s B RASF ud, =Y AH FH709
pspdE 47 3% FAdH HEAHE
ArEatgdoh. Stick slip®e Stick slip machine
(B Foldrh S AlEste 208 FAHsA 3
#3E &3 g Gralen 4{16]90 WYt
us pdE 242 AT 2349 Auex
= 25C, AdEEsE %A

2.10. CHEEXE &4

494 PDDSE Exlan non-bulky yarmel
3%(owh)E 40T A 2087 AZH A7) 75Tl
A 4087 #FEAFAZ] T Fibre conductance
tester(@ ¥ 715 QA Texor 238)EA 4
L5 30T, AUEE 50% A8 A7) A
< 2AN0718t 9.

2.11. oz AI”

PDDS H9AE Cashimilon jersey(high
bulky®)¢t Exlan jerseythigh bulky3)el
2%(owf) 2 4%(owDE 60CHA 2087 HA
Azt oluje]l &H]E 1:30, wet pick-upe
40%95, 80TolA 3087 $EFAxARH,
#3A & Handling®H[18])(JIS L-1009)e.2 #H7}s}
Fe=y

2.12. pHHEs0| 2fst S HMESE U M
EAlE

PDDS #4AE 21148049 523 A4E

o 4%(owf)2 40CaAA 2087 JZHAZh o



m el &= 1:30, wet pick-up 50%% 1, 80T
A 30E3F £FAEANZAY pHEZ= A
Mz oM EANS, dEYddME A UER
S 7tz ArgEd HEAEL Marseilles
soap 05g, BAHUIES 02 2 & 100goE o]
Foizl A NG ALEFS 70L2TolA 4027
S. J. K. laundry tester(¥¥ A3}F7|AH)EA
Agd AE A 132 Al
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3.1. RS HHEEH

AP YGEAA PPICE 449 A=
A AddE AL, B SRR YN FE
& WTe FA R BAYA ARE Fela)
WEolw, AWE BAEE F CAPRE o
AL AR Sob¥ yEUe 7 )
W EeltHl9). AW s2uheE@el DDTCC
B 44 RS o AFY HFEel HYRe}
bag Ml TR FA4H BBHS F
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FEH A2 o E5F AR £33
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3.2. 7MY TEM HE

AT FEA #sAE o]v] Reder[22]
7b vt@A 9 EF3bed ol o2& AHI ul
it Table 1& A=2E F9A PDDS A&
£¢] ofm¥  F49A¢  Bicron 88T(YE
Ipposha OilAl, Eeolu| =7, 23k o] 4d)9)

LR

FANT ABA 2ARE FAT AJH, F
A4S PDDS>Bicron 88T>Blank 22, %
AL Bicron 88T>PDDS>Blank 2.2 zZvzd
(=325 e=

o

dol Anzyy FAYH FYL Mz
wEAd Jge wgked, o dAe R
ders] vhRAFS E7el We o BolH W
$A43 BBye Az ARBASL Apgd)
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3.3. C{EWXIE AHS

FAA 2572 AYA Hd5E& =AY H
8t Z@o}= B A Exlan non-bulky yame]
= f4dAET Fo WARAAET AFEEFHE
Table 291 ZA|3tHTE FoA e 2ol FAHH
o] mw d7IAEgke] 1.0x10%Q01 A, #
dA HAdE 31x10°~37%x10°Q9 Foz
RBol Az Z Agg A 7o @A
ETE 71 9Ygs gtoeH, 25F FAAE

o BAgA Hed A2 Hsd s AR

Table 2. Antistatic Effect on Exlan Non-
Bulky Yarn

Surface electrical

Softeners resistivity (Q)
Blank 1.0 x10%over
Bicron 88T 37x10°
PDDS 3.1x10°

Table 1. Softening and Lubricating Effects of the Softeners by the Friction Coefficient Test

Frictional Between yarn and steal Between each yarn
Coefficient
Softeners us® At s od A
Blank 0.748 0.655 0.093 0.831 0.517 0.314
Bicron 88T 0.679 0.560 0.119 0.726 0.517 0.209
PDDS 0.685 0.581 0.104 0.742 0.558 0.184

us : Static friction coefficient
"*ud : Dynamic friction coefficient
°A p : Difference between gs and pd
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3.4 ZAx NS Hob FAYEAgAE BEojy B3] d4&
2% HAAZE Cashimilon jersev®} Exlan W e Aloe a7 FA FAAHEE g2
jersevel 2%(owD) 9l 4%(owh)2 AT A el z7| 24 gMae] pHAS ZAdo WE FAAY
oF 33 A"Fo 7o) A EARE Table 3, 4 AR FAZE dFEEHE RHelth X FAA
of Z+zb YEMATE & 6794 o2 jersey AYE Aaa Fdr)A sl AEslao
of 3 x7|EFLe A EF $5stda, 3 g &7A35 die] F43] dolvte FEE

3 AES fFAEArt o AsEoy dA A
=S fA o] gt Fig. 1, 28 #9A 2%%=24 Cashimilon

2 3~4F Ar2A A3 =
HHRon, YFAHE 2t gls T

L AgE %942 Bicron 88TRTH A g 2 33 AgEY £ wiE 5%
PDDS #4419 Wg4de) £ o & Ao= t}, agelA et Ze] PDDSE %71, 13
YR AEE 2E pH 2~12 B9l Z2H 37 o

G5 £ FA8L o} Bicron 88T+
P
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Table 3. Washing Effect on the Feeling of Cashimilon Jersey Treated by Synthesized

Softeners
Treati ]
cgfgiéﬂ)% Tnitial After 1 time After 3 times
: ni
C()(r(l)(;e]}l)tratlon . of washing of washing
Softeners 2% 4% 2% 4% 2% 4%
Blank - - - - - _
Bicron 88T 4~5 5 4 4~5 3 4
PDDS 4~5 5 4 4~5 4 4~5

Table 4. Washing Effect on the Feeling of Exlan Jersey Treated by Synthesized Softeners

Treating .
condition Initial After 1 time After 3 times

Concentration i of washing of washing
(owf)

Softeners 2% 4% 2% 4% 2% 4%
Blank - - - - - -
Bicron 83T 4~5 5 3~4 4~5 3 4
PDDS 4~5 5 4 4~5 3~4 4
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Fig. 1. Feeling change of acrylic fiber treated
with PDDS with washing.
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Fig. 2. Feeling change of acrylic fiber treated
with Bicron 88T with washing.
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