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ABSTRACT

Lubricating softner (SOS-2) for permanent press(PP) finish was prepared by blending water, beef
tallow hardened oil for improving softness, and the emulsion which was synthesized from
N-hexadecanoyl-N, N'-bis(2-hexadecamidoethyl)amine as a softening component and silicone oil
KF-96 as a lubricating component. The prepared SOS-2 and the PP finishing resin were applied to
PP finishing cotton broad cloth and P/C gingham samples using one bath method. The properties
such as tear strength, crease recovery, bending resistance test were tested. The samples treated
with SOS-2 and PP finishing resin have improved properties, compared with nontreated samples,
those treated only with PP finishing resin, those treated with commercial PP finishing softners and
PP finishing resin.
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1. Al 2k

Hexadecanoic acide Sigma ChemicalA}A|], 2,
2’-diaminodiethylamine-& Junsei ChemicalA}A),
Ae)E 09 KF-96(KF-96) 2 3 Ao =Mz &
A (% 100cs, Y15 0.960~0.970, FAEH A
ZAA) 2@ A FE IYFAHA(FEF 53C)
13N G A€ BAEFS 42 U2 ARS8t

&34l = 98 Nikko ChemicalAbAH 22X polyox-
yethylene(POE) (10) monolaurate{ Nikkol MYL-

10, 934 ¢ 94 A HLB 12.5]), POE(10) cas

tor oil[Nikkol HCO-10, €34 294 a4,
HLB 6.5], POE(10) cetyl ether[Nikkol BC-
10TX, ¥4 w4, HLB 135] 3%5/&, &8 o=
T &AA¢1  POE(20) oleyl ether[Konion
OA-20, pastert, OH 3t 46.5~51.5, HLB 15.4],
POE(7) stearyl ether{Konion SA-7, paste’d,

OH 7} 93.5~101.5, HLB 10.7], POE(14) monool-

eate[ Konion MO-14, paste4}, OH 3t 59.5~66.5,
HLB 13.7]x ¥ 2 A4 ).
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2. X|gi4h olo| =9| gt |

71714 2dt7], 859470, Asddr] € 2%
AE €9 1000mL 47 E239] hexadecanoic
acid 256.0g(1.0mol), A AA 150mLE ¥ 65~
70C2 MA 3] 7F3tdA 2,2'-diaminodiethyla-
mine 34.3g(0.3mol)& 70CA 3087 AA F
A ZT. 80CEYH dAAUIAE QAL 140
A 3N HEES BFAN F FEIPE 3
Az g5d ES EIAA S FF3len,
Az} 7te3te] AW S AR 353 Fo 200C
A 4X7F kS-S SAANF on, WEgo] F4H L 4
7HE SR 3t 2y,

AAE Ait oluj=of SujFe] WAS sistR
70CE 71d3le YEES 8 &A1 T oA
S50CE YA A 34 At oln|=F JAAIH
t} o] &S 33 W& 3t 50T, 8mmHgolA 2
ZEH s A% G344 £2/ N-hexadecanoyl-
N,N’-bis (2-hexadecamidoethyl)amine(HBHA)
& AUHFEE 83%, B 17.3mL, 47} 2.4).

3. 717124

FT-IR B384 u]l= Nicolet InstrumentAi}
9] Infrared spectrophotometer(Nicolet 8008 )&
Algsled BERASE KBrijo g BEASYY. ¥4
HAe n]= Perkin ElemerAbd] Elemental Anal-
ysis(240 C&)E &3t C, H, NgFS 543
Fo}. AT = viscotester & VT-028 3AH T A
& AH3le 25CoA SA %A T

4. WERANIL] XM=

500mL9 3+ Zetxzo] .29 §A4F HBHA
25g3+ HBHAY §3H41¢l Nikkol MYL-10 10g,
Konion OA-20 15g, Nikkol HCO-10 25g& 713}
X2 9TE 5239 YEES & E5M ¥
70C9 24 100mLE Y utete] AMA3] A7}
8t HBHAE {3AZ ok £ B =9 500mL 3
T Zgt2ad] KF-96 30g3 H3E 2499 344
2 Nikkol BC-10TX 7.5g, Konion SA~7 12.5g %
Konion MO-14 5.0g< Y3 2% & 60C=E A3}
WA B £5o] 24 100mLE B3| wukate] A
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A3 A7bsted KF-96& §-3FAA .

o 1L¢ 37 T2 $AASG 4088 ¥

IA S F, Fo)X 4 {31471 HBHA9
olgA 175g% KF-962] o|dA 155g2 EIA
50CY 24 130mLE Zutste] XA3] 7}t A
&8l 60 7Y nk3te] WA pasteddo] A
T FEFAA (S0S-2)E AAHEEE 9%, &
% 6.8ps, pH meter 6.75).

5. AlEe| XMelx=Zd & SH-T17|

4 £3% FEASE AWE cotton broad
cloth(604*), polyester/cotton(P/C) gingham %
rayon yarn(100%, 21D)¢] 35H & Hsluz, Az
| HEFAAEA PP 713A sk 248 s34
zt}.

Cotton broad cloth ¢} P/C gingham A} 8+ pad-
ding¥® &, FEHAA S} PP 7138 X8 14
o2 3l 30T Ae]LoAM 2dip, 2nip padderZ
23] #jg3te] 287 FFXZ F wet pick-up”&
cotton broad cloth 70%, P/C gingham 75% = 3}
%3, rayon yarn Al 5= AR WP o g4 Agn] 30
(12 3o 50Ce AT 8 ANEE 2087 AHANH
T} o2 JAE ANEE 80T A 587 oAulAdzA
71 ¥~ 155TCAA] 1087 E74slete] B AL A
S22 AME3IA

PP 7138 HE&GAAE A2d A8 A8
(KS K 0535) ¢} W% (KS K 0550) ¥ ¥ & Daiei
Kagaku SeikiAlA] Elemendorf Textile Tearing
Tester2} Crease Recovery Tester24] Z+zt &4
IR, ¥ - FBAL Stick SlipdozA 44
o} A7 Aol AL w9 FulAA ST M, TS
Ao FE5739] w9 mE 24z; 233 G-AAH
BAYA-E =AY Stick SlipH & dE Zopat
A}e] Stick Slip machineg AME3lo 203 233}
o FHFRE 78 & GraléndW ol U3ty 9}
wg 7ty Adetded, 23R AULs 25
T, AHEGES 70% 9} £33 ZJdE AP Han-
dling®§ (JIS L-1009) 2.2 ¥4 3} ¢}

6. ABL Lo} Uiy Y

PP 7124 2lojA] FEA] 8+ cotton broad clot-
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PP 715§ H&{aA9 #4843 544+ 3

he} P/C gingham 253/ &, HE&Hd4de & 4Y
A Az SOS-29 A#4 PP 7124 BEH
A Eponol T(Y ¥ Ipposha OilA}A], Ez]oEd 9]
FAH, vlo]24)g 4 AAsta 11,5049 &
23243 2A7E AEEY f9A4EE 39
t}.

PP 7}2A19 wj@s dF3bd HE864a4 2z
3g3} PP 7128 X 24 & Sumitomo Chemi-
calAbAlgl Sumitex Resin 901(€d S o}A,
base resin) 8g, Sumitex Resin M-3(®a}lqlA),
control resin) 3g B ]9l Sumitex Accelerator
MX(F7] 8494) 1g& A & 8omL & &7
o] A8 Aelgdo g AxR - ARG A

7. 701 - HEM =5

A EA| &+ rayon yarng, HE85dA = SOS-2
¢} Al8 Eponol T 2 Bicron 88(4¥ Ipposha
OilrlA], ¢ Zajolul= i, %ol24)& z+2} 8
¥ 71eke] AelzAx e .59 24 39
W, F8G-AA < PP 713§ A9 igsFS 1.6
#F7e AT A

8. 2 AlE

HEANE, HEFEA 2 A T/ PP 72
A e 2F L6 22 ez sto X53H
A A FsA.

m. &

X
"
i

1. HBHAS] &l =il

7 Ed A At opv) =21 HBHAS| 8
qe& #9243 N-N’-dimethyl-N-(3-amin-
opropyl) aminez}e] g<putgo} olF N, N’'-dim-
ethyl~-N-(3-laurylaminopropyl)amineo] A4 =
= gde] BgAYe 122 ste A ol
& o] Al ojvj= ZHE A ES AL g
E #A4Y A2 F2 AMEHY, 53] g5 ¥
A T dFAIE AZE oA & ¢E
AAL AU HAow dux U

HBHAS¢ A2 Scheme 19 gulajog A
s+, hexadecanoic acid®} 2,2°-diaminodiet
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hylamineo] A @] Fytale] & 3247 @
A 7HAgd A4t oozl HBHAE A4S
@ 7 AT ol . 294 B3 vpe} o] FAA|
9 @5F 2 W 3Pe2E a2 72 7%
o) v} AUENE 9)3le] Y2EAN3} IR B
FE-A8 Pt

Table 1& HBHAS 484 Ay, 423
3} AlAdgke] 0.5% WA Z X2 AN

Fig. 1& HBHAS FT-IR 2" Egeld], 3300
cm 'Y A2F olul=e N-H AZAEFSF"9
1640cm™'o] A|2F ofu] =] C=0 F5U™ 7} et
w3, 1550cm ‘o) R-CONH-R9] EA4FFU? 5
22 AuPids} ofylo] oju=gislo] HBHAY &
o] Fo S-S AT =+ AUAH.

R MR e

3C1sHa1COOH + NH2C:HINHC2HNH:

C15Ha:100NHC2H4I?ICzH4NH COCisHx

~-3H
(3H:0) COCisHa

(HBHA)
Scheme 1. Synthesis of HBHA.

2. Welwon|e FaioEd

FEFAA ] AR dojA [FALAE EAY
HBHA®] od¥AdL #3490 Nikkol MYL-10,
Konion OA-20, Nikkol HCO-10¢] &% HLBzt*
L 12.759] 2531, BFAAE TA A KF-969 o
A< 349 Nikkol BC-10TX, Konion SA-7,

Table 1. Elemental analysis for HBHA
y C% H % N%
T Molecular f
ype clecar oM@~ "cale.  Found  Cale.  Found  Cale.  Found
HBHA®* Cs2H103N303 76.38 76.32 12.61 12.65 5.14 5.15
* HBHA : N-hexadecanoyl-N,N’-bis(2-hexadecamidoethyl)amine
71
58 1 {V./VW\
N
iy
g
8
= 32-
g ph
g
=
19 - L U
6 -
—'7 1 Y T T Y Y Y T
4000 3600 3200 2800 2400 2000 1600 1200 800 400
Wavenumber
Fig. 1. FT-IR spectrum of HBHA.
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Konion MO-14¢] &% HLB3: 12.14¢] @3]
Zt O/W8 H3AA dded, SAEYI(gR
Kubotarl#], KN-708)2 2000rpmoA] 108-3F 2
3 JEEL 314 3AZAGE ogd g 1,
2 Bv A 59 @] BAA olr SOS-2
o] f3tA o] 3 FL & S AT

#H PP 7Hi™ & S48 FEe Yo post
cureys} oF2 FEo] HF§ pre cure oz FE
Hed, 2 dgdae 4344 wye 93l 1.
59X 9 7o P2 AA PP 7h2-& 34t

3. ol e gl W

HEFAA2ZA PP 7FFA =8 cotton broad
cloth¢} P/C gingham .2 QQE7 =8} W & &
A%t A3E Table 20 XA} 257 Al B9
73 - A 4 A vEsE] B o dEse AT
9] Eponol T7} AlZ2E SOS-28 1} 435.31A, ¢l¥
7= w8 SOS-271F Eponol TR} ¢ £ 1}
Bhgtor, AEA=st BFEL o] AZ ¥y
s 4ok

Rosenbaum™¢] B3o) o3t Zajojgd o)
Ag QA3 F£X4 B 83le WE, S 2 3y
7FEAlY] R E, ek, FEK o] 5o Hojg
< FANARL, 1 9bE JAEAL "ot &
Kt weEkxs] Table 204 EqdAE FHEL
% % Eponol T9 #3571 34 S718S £ 9 9
o] o] &7 z AAFE LYy, 2 Y= SOS-2+

PP 7134 384949 §4% 5497 5

Z7He A e 9 - B8 4E°] Bl #iH
7] W&o AEF=T 4% FFENAL A4E
o

A H o2 SOS-28XM PP 7H5& Als9 ad
359 BE%E o] 9A 89 B-13 PP7IE4 &
AE AR B-29} ¥aste] @] FHAHUS S
o T AU |

4. 7w - HEd

47 o] Roder™ & #4 - 940l U o} FAS
S} F7to) @ ol2e AP, TakF & 4
&g FARLE T FAAV £ - BEAE 7L
7 @oj Zi3 138 ¥l ut Qi

Table 39]) rayon varng€ A8 3 = J&&
AA e 4 - HE] SAUE TA=H, {94
L& Bicron 88 >S0OS-2>Eponol T &2 8, HEA]
2 S05-2>Bicron 88 >Eponol T 2.2 2}2} 1
bl 8-<d oA Bicron 880 7} A4 Jehyt
T, o]t Bicron 88°] ¥ol&A FHA0l7] o
off Fol&Ae I3 7Y FHaHA= Qs By
Aol ZIMEATE AEY, JE8AJL AE
A Q) SOS-27} 714 #A Ve

g Qo] A Fa HEAZL A E At
AA Aol H3xed, o8 4L Roderd]
nl @A o) F7bo] gt o] EA AAIS FHdH
P o] AtaA S} Apgke] HAE B o Z U
st 4 %S YERd AT

Table 2. Tear strength and crease recovery of two fabrics treated by prepared lubricating softner

Fabrics Cotton broad cloth(*60) P/C gingham

Kinds of tests Tear strength(g) Crease recovery(%) Tear strength(g) Crease recovery(%)
Softners we F* W F \'"Y% F W F
B-1¥ 1110 830 66.0 £5.4 1390 1320 76.5 76.3
B"Zb) 970 780 80.5 79.4 1320 1270 84.1 32.6
S0$-2° 1370 1080 79.5 75.1 1720 1660 84.7 80.5
Eponol T 1330 950 81.9 82.0 1680 1590 86.5 83.2

¥ Original fiber not treated with softner and resin

® Fiber treated with resin only

' Prepared lubricating softner

Y Emulsified polyethylene softner

® W and F refer to warp and filling, respectively
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Table 3. Softening and lubrication effects of the softners by the friction coefficient test

Friction coefficient

Between yarn and steel

Between each yvarn

a)

b)

c) -

Softners Hs pd Ap Hs pd Ap

Blank 0.7458 0.6520 0.0938 0.8241 0.6584 0.1657
S0S-2 0.6812 0.5511 0.1301 0.7369 0.5599  0.1770
Eponol T 0.7366 0.6034 0.1332 0.7566 0.6111  0.1455
Bicron 884 0.6796 0.5590 0.1206 0.7213 0.5646 0.1567

a)

us : Static friction coefficient
b) e :

ud - Dynamic friction coefficient
dA;z : Difference between us and ua
YCationic softner

Table 4. Effects on the feeling of two fabrics treated by prepared

lubricating softner

Fabrics Cotton broad cloth(¥60) P/C gingham

Concentration 1% 394 1% 394

Softners

B-1 - - - -

B-2 1~2 2~3 1~2 1~2

SOS-2 3~4 5 3 4~5

Eponol T 3 4~5 2~3 4~5
5. ZAx | A, olEo §EA ZAA $AAseG B2 B
e (handle)™ = A8 57, N2 2 w447 Acsio PP 7134 RB4A4(S0S-2) & Azt

og7le] = olZAT FYAHS TIF A gy

FAY FHE i, €Y ARA ZaA, &
24, A4, vy, dx, vpEad 2 WA Fof
¥3rEc) watA el Hrts Q7re] 7zt o)
AR H7t 2 AAE Fae ARV 98 8%
AP (sensory test)o] S92 713 Agg oz
42 A g,

et AE7to] o3 AFHAPECE o AT
A% AP AE Table 49) EA)13H¢ ). Table 4
dlA SOS-2% 27 A& BT HEHKAA s
% 1% 9NN 3~4%F, F% 3% A 4~58< 22 v}
Ehflo] SOS-2& 7= £ 202 A=A

N.&d B
FAAHE 2HA  N-hexadecanoyl-N,N’-bis(2-

hexadecamidoethyl)amine®] o|EA3 HBFAHE
2 A€ oY KF-969] ofdA-g z}z}+ §A 3

AZE SOS-28 PP 7128 A9} 183408 2
7o AEAEY PP 7I3AEE ¢ F AGAE,
FE, 7938 A L A NIEE AA &
qeg vla- AES 47 o329 4E2 4iH.
SOS-282A PP 718% A59 A4 I e
zkol QA8 = PP 7158 £AT%S Ad Als
o] zk3} vl IR EA e 500g, WFEEAE
5~10%9 Z+Z+ 3718 & e oz 1A &
Aol R AR, 79 - BEY SRAAx
SOS-2& 433 #¢ - JAA S B FYU. &7
FAx AlgoA SOS-29] 5% 3% 2 A2d 25/
HEANE 25 4~53¢ Uglo F7x 453 2
o2 #YHUY.
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