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Polyamide and Alkyl Imidazoline
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Abstract : Fatty polyamide that gives softness, lubrication and bulky property and alkyl
imidazoline that gives durable softness and antistatic property were synthesized. then, an
O/W-type durable softener (DSN)} was prepared by the emulsion of the synthesized fatty
polyamide and alkyl imidazoline. Emulsion stability of the DSN was good, and the mixed
HLB value was 11.2. From the measurement of softness, lubrication, antistatic property,
bending resistance, and color fastness, it was proved that the prepared DSN was a good

durable softener for nylon.

Keywords : durable saftener, fatty polyamide, alkyl imidazoline, sdftness, lubrication,
bulky property.
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2.3 ©

2.1, Al &

Octadecanocic acid®} $# ot Hayashi Pure
ChemicalA}, docosanoic acid 2} epichloro-
hydrin-& Tokyo KaseiA}, 2, 2'-
diaminodiethylamine& Aldrich ChernicalA}#} 1
FA%E 7z AHEEAY #3834 Nikko
ChemicalAl2] polyoxyvethylene(POEN20) oleyl
ether [Nikkol BO-20, 234 paste’, HLB
17.01%} POE(10) castor oil [Nikkol CO-10, %
g 2dA 43 HLB 65]9 2FFE, $5 X
2249l POE(7) stearyl ether [Konion SA-7,

PRI LA T

&4 pasted, HLB 107] 1558 2018 A}
43 ch,

2.2. §RojoCHERIS By

200mLel 4+ Feta3ae] octadecanoic acid
60.9g(02mel), 24 SmLE ¥32 65~7T0TE
A AE 7hesldAAM 2,2 -diaminodiethylamine
109g(0.1moD & 70T A 4083 M A8 H3lA
ZAch BOCHE Ak 7|HE B8 1 140Tol
A 3AIZE B EE B85 F sEAR=
a4 gad B8 BN BE By
3 oHA sResle addg Wy e F 2
0~220CA M 7A12F gH&-8 4 Az o, whg
8 FYHE AYEY Ateg EHse dAs
act. 44" 12-01x8 ougEY 3TES
Sl ekl wlAdg 245t 65 CR st WEE
& @3 B oy, O] 50CE QP AA
@] HAg durk o) xIE 38 utEs
o 507, 7mmHgelA #Ax, Edio 3 &
g4 Buael  1-(2-stearoylaminoethyl)-2-
heptadecyl imidazoline [SHI& AU

yield : 809%, dehydration © 52mL, AV : 29
IRCKBOIB] © 3310(N-H), 1660(C=0), 1560
{C=N-, imidazoline ring),

720(-CHy~, heptadecy! residue).

2.3. gEoniciERIgel By

1,2-o1 A8 ejvlv}E&alc]l SHIC deme
e g 28 dyed wE A, 200mL
2] 49 Fiel2zto] SHI 37.0g(0.06mol)3} WA
0mlLE Wi 70CE 7teste] WEEE b
BafA el F FLEA epichlorohydrin 6.5g
(0.07mol)& 2087 A8 H3A7In AL
OAANTE B A AA el i W
FAAEl Bol gHs] 3= AFEE
FEHPoE sl WEE FAAI F ANE
of Eeolglts WA Ak viwtg B
epichlorohydrin- g  10mmHgol A A 281
&) A & o A I-
(2-stearoylaminoethyl)-1-glycidyl-2-heptadecy
| immida~ zolinium chloride (SHIC}E 2%t}

IR(KBr) @ 250(epoxy ring), 820(epoxy ring)

o i op

2.4. F|4i Bejoini=2o] Bty
250mle] 47 EebxAe] docosanoic acid
136.0g(0.4mo & ¥ 3 B0CE A A8 r}L8lo
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£8A1Z F 22-diaminodiethylamine 20.6g
(0.2molE 90TIA 40¥ 7 HaA g 80CH
B A4 7S BN 210T A BAIZE B
& A A A A 31 &) 4 Bl
2.2'-didocosamidodiethylamine(DDA}E Y4 &
dl, w89 FHL HAEY WE Ao
AAFHUTHAY 23). g &5 F I60TE 23
g A44¥ DDAl $#lo} 6.0g(0.lmol)& 30
#F MAE At olu ¢Ruiel i)
WA szl Al en, 160TAM 4417 wrg
& A&ste] gRUoel Jlae] wale] FXHE
g vge 2Ugoer g gA" 84
nAAte] BHE 30TAM 10w die-gw
3I5CAA ouake) widel zbzh AHAH v
EAE AAsn GE@4e] By AL 4
t} o] AL Fol 40T, SmmHgelM HAZE
o 2 vk Fe ot =gl tetra(2-
docosamidoethylurea [TDUIE <4 %ith.
yield : 81%, HLB @ 55, AV : 26
IR(KBr): 3300cm‘{N-H(trans) str.), 1660cm
(C=0 of -NHCONH- str.), 720cm’’
(docosyl residue)

2.5. U RAHS AE

200mLe] 37 Eelx3d ey PAE AW
b Egjolul=]l TDU 105g3 d#elvtiEg
¢l SHIC 55g8& %A TR 428 U
£EE &3 883 Ak 1 F fhAel
Nikkol BO-20 1.0g, Nikkol CO-~10 1.0g %
Konion SA-7 20g& &% 7} %, 75C¢ &
80mL& 2417t F9F #d wrale] A M3 7}t
o O/WE #3AH 38 pasted T4 #
AADSN)E A =33t

vield | 96%, pH(1%6 soln) : 7.4, viscosity(at
25T) : 3.5 poise.

2.6. vy 3 BN &3

2 d7dM Azxd {94 DSN# A g
& #9419 Bicron 131(pposha OilAl, &
gojulA], o ol )& Wi HEL
stretch nylon("100)& AA&Hc 7tENe =
AL B 3%lows), day] 20:12 3o 40T
A 2087 AHAA D 80TAM 0¥ £FH
A7l ¥, Stick slipHl6lezA d#9 4/3
o] AnladAg uot A F5749 FolA
T pE EAA #9483 BEYE =AY

At Felopuie 9 bglo|nchEUE ol &9 lE A4 Uaty faAe] Az 3

=

Stick slip¥] & Stick slip machine (¥ ¥ o}
FADE& AHEELe] 208] & ste HEFE T8
g Gralén2[6]o] Wisldled u.9} uwed 2t A
&89t

s B gy = 2303 log —Ii-&

i
Ta : zero point
T 438 98%

o usibg AAAle] TR 203 39 Hux
2l Haghd, wakd T& HAAe HIEHL
el FAo 7 uidlaty doled, 2Yex
B BT YlaEs 9% 9.

2.7. EE7UXIM &F

frdAl DSN# Al@E& /94 Bicron 1319
A7 Adsg 823zl 939 nylon
jersevdl 3%(owhDZE 40TelAM 20837 AH A7)
2 OB0CelAM 30EZ £FAFXAZ X, Fiber
conductance tester(Y¥ Taiki IndustrialA}l,
Texor-238)184 €% 25T, AE4E % =

dsel s H71AGE 37180

2.8. AT Alg

#<44 DSNE nylon jerseyd] %= 1, 3,
5%ow) 2 50THA 2087 AHAAT o9
9] d#nle 3011, wet pick-up® 70% 93, 8
0CelM 3087 $EHEARAHen #BHe
Handing ¥ [BI(JIS-L-1009)2.2 8ttt &H A
SAEE HE §MA 2¢/LE A% 10001
2 & 0T 1583 A AL A 13
E ASAR AErie 49 7B EAEVIE AL
£3te

2.9. SMRE MY

f4#2) DSN3 Bicron 1318 ¥ 4% wooly
nylon sockdl 2643 & ZHer uwg 9
7HEAMEE A 120CHM 1837 steam set
€ % %, @% A% d4Az8x A0 (IS
L-0845)7 Aletol 2% GAARE AH[OE
gk d3EAE AES 80T 1087 A
HAlE Y Wi Agsigen, AgAg
5 Al¥& Marseilles soap 05g, H#w9 51,
steel ball 10708 718 Jejol M 50ToNA 308
3 g
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©, wooly nylon sock®l EAM& dngA
Suminol fast bordeaux B(Sumitomo Chemical
AL A ER) 2%(owf), TEA Hilevelon SN
2%(owf) (pposha QilAl, &+ #E3H) %
90% cFHEA 2mL/AE ¥aln H@3n 3010
M 60%7E HaA dasigen, dH4F gdd
n&ABA 2Hfixing) A& st

3. d=n % 2@

3.1. W94 RS Ry

WA A AR AR BARA
Agpat Eelelnlx el TDUS & olnciFd
49l SHICE Al48l=d, TDUE Y& A&
of 44 % HEAPE Fr Si¥ely, 21 B
Co AHAHE &% A2 docosyl7l?t FAH &
o HEE o 55 7EAAEE 45 obgd
3 WMol 48] "FeitH10] ®§
SHICY §A44dfol 253 W34y fagn
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111

dutd o g FAANE AZAde F494) &9
o] B &8 UXE Ko 1t A ¢
#HE 4 9led, SHIC ASE <dylolntiEy
¢l SHIE epichlorohydrin®. & ol 28A1#4 o
o Hefz WHAR7 N Bl F87} Awadd
k. 18y TDUE AW JH4718 Yol B

Lokl A g

FHo2 B fHs A gol 434 3FFEA
/WY #8588 AHeEd, Griffind(12ld m&
Fadel 3% HLB#131& 11284 O/WH
Fahala o)yt £¢8 dgio)

FH Ul S92 DSNel f3erEA A
e #8ld, BE 5% FEHo A BT
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3.2. FOiY QU ENY

AZE FL40 DSNG a4 Jgs 4
F 42! Bicron 131798 $#443 34L& &
A% A7E Table 1o] Vel Folr &
A2 DENFeo], HEgAL Bicron 131%F0] 7
zh gEetA Jebgted, v Alg wwald
S F94 2 BEAE BoAF

of2{8t HAL Roeder[14]el vidA9 &7
of gk o] Zeol A 3l Fddn B M
dedAel dpu whe] HAE dlus) B o &
o =) &35 o},

3.3. FT7IUXIY

Table 2% DSN# Bicron 131#¢] A A 7)8k
AL 243 ddgeld nAYAE FUHAY
grel 1.0x10%Q e]Arelgl o} DSN#} Bicron
1318 13x10°, 58x10°Q o& ztzt veh}
[15], Mz #9949 DSNE <kzhel A=A 7)ux
FE OBEAS AR Jeyo)

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

Test

Frictional Between yarn and steel Between each yarn

Coefficient

™~
Softeners us" Ay Hs ta Adu
Blank 0.7468 0.6634 (1.0834 0.8100 0.5788 0.2312
DSN 0.7053 0.6212 (.0841 0.7235 0.5609 0.1626
Bicron 131 0.7109 0.6108 0.1001 07628 0.5911 0.1717

a

“4u : difference between #s and Hq

U © static friction coefficient, ®is © dynamic friction coefficient,
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Table 2. Antistatic Effects on Nvlon Jersey

A Felopris @ dolr &Y o] B8 Ue

Softeners Surface resistance( Q)
Blank 1.0x 10" over
DSN 1.3%10°
Bicron 131 58x 10"
3.4. #oix

Fig. 12 #dA DSN& AHg¥nd @g 3
719 AEFe] &3 WgE EFY Aot 2
7153E §5 3~5%0A 4~588, 1~53 A
g ¥ 3~488 Yeide] Az &3e) F&
A olgleni(ig], AEdH Fo Euwss} Hof,
53 3~53 A=HF FAWIE el 7@
717k A9 fwbg BArE EJo2M DSN &
dAle HAEAY, & RT48 FAAYe] wYs
1ot

5

-~
L
'g’ 3r e
2 P
g; 3/ e
& .74
FK: A4
T 2!
Y i Orun
/» -] 1 run
v o e 3 run
'1 P Frun

[} 1 ; ,;4 i
Concentration (%)

Fig. 1. Relationship between feeling change

and treating concentration of DSN

according to washing run.

1E A& g frdAle Az 5

3.5. GMAUE AE

Awgor Haoll fes(ga)e o
FUHANE AAATE Askk A BAN
ot ABUCsAe ABE dm Yatsh
FeAlstel Agalel N2 wx Bow A
el o) GAAHET} ANE A E A o)
% UERbE ATHIT). mebA olew Ay
ol W4 #5% A8 skl DSNw
Bicron 1319} 4% 9 Mg @ gNAE
N ATE Table 300 bt

datdzEly AlddM+e DSN# Bicron 131,
5 wAAe 2A Yehdn, AEAYE A
g4 DSN# - uldesk 2oyt Bicron
1319 %$E JAE NEB)N GAAYE &
A7h vha @A dEdE Qxsgd. ode
A%}2H DSN A 54 HE8AME A4
AAT AsE dorlx dE B4 HoFY
o,

4. d B

FAHF R R, B, 2 $24
& Folgte At Eejoir=st FEFH T
e #d 8 AAVWA ARE Rdse 9
olvitt & HYEE A At FaAA
EAR a1, o7ie] Al Eelelvl=g f3)
Al 3FH glolnitiEee] golsh oA
AW BLESEUE ALGEte 47t mAES
FHAA O/WH Wy FAAE A
Azd #AHMEAN 2% BHE S 8 49
g g2 FEE A

Table 3. Effect of Colour Fastness on the Colored Fabrics Treated by Synthesized Softener

Fastness Fastress to hot water Fastness to washing

Used textiles Nylon Cotton Nylon Cotton

Softeners (grade) (grade) (grade) (grade)
Blank 2-3 5 4 5
DSN 2~3 5 4 5
Bicron 131 - 2~3 5] 3~4 5
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HMxE FAADSNE 43¢ R4S
EPom, DSN& Algg UdE FE49
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& YEUT B8 AgA Fo YdE 24
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How, dN7E E23H8 DSNE 94248
E AE7E HojM difEe YUdE FHE of
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