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Preparation and Optimization of Silicone Softener for PP Finish
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Abstract : An emulsion of octadecamidoethylaminoethyl dodecate (which provides
softness) and an emulsion silicone oil KF-9 (which provides lubricity) were separately
synthesized. Then PP finishing softeners (SSA-7) was prepared by blending of the
synthesized emulsions with beef tallow hardened oil (a softness improving agent). PP
finishing treatment was carried out with the prepared SSA-7 and PP finishing resin by a
one bath method, and several physical properties were tested. As a result, crease
recovery, tear strength, softness, lubricity, and bending resistance were all good,
indicating that the prepared SSA-7 is a good PP finishing softener.

Keywords . PP finishing softener, one bath method, emulsion
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B A3 E AR ZAEA dPAYAE
SIES 2 k=2 octadecamidoethylaminoethyl
dodecate (OEED)E 4 3ti, OEEDE +3}4)
2Z2%2 43AA OEED djddg d& & W
T2 HEAHE =AU HYUE LY KF-%
(KF-96)8 #3M4 3%HF2 #3AA KF-9% ol
43¢ ZAsAY. & Z=A"d OEED %
KF-9% o238 §4d4 S3AY A7 372
B sl PPLEE A #fAAE Axs)
Aot

Az F49AE PPHEE A 18502
Z+3 g PP7HE AHEE 3 F HFE9
d7E 2 fd 4849 SAY Adx AE
& Pilo Azy AdgF FdA9 pPrHEE
FAAZAM Y AL RARE dofr STt

2. 4 8
2.1. A<}
Hydroxyethylethylenediamine2 Janssen
ChemicalAHAl, octadecanoic acidi Hayashi
Pure Chemicalrt#l, dodecanoyl chlorides

Aldrich Chemical*}Al, A Zshfv AdFit
ApAltmp 53C) 2 AEE 249 KF-9%2 =
ANz ZAAFHEY HzRYd, sp gr
0.96070.970, dimethyl polysiloxane) 1841 ¥
T AAEE 292 ALt

3 A= Nikko Chemical A} A 2 4]
polyoxyethylene (POE)20) oleyl ether (Nikkol
BO-20, 2% paste’d, HLB 17.0), sorbitan
sesquioleate (Nikkol SO-15, 234 QYA o
A, HLB 3.7) ¥ POE(20) hardened castor oil
(Nikkol HCO-20, €34 <24 9], HLB
105)9] 3FR/E, FTEIZAAZA POE(11)
oleylcetyl ether (Konion EA-11, ©%4] paste
A HLB 13.0)¢} POE(7) stearyl ether (Konion
SA-7, B¥4 paste’d, HLB 1079 2% H&
Z+zh AMR-3L gt

e

R

2.2. Octadecamidoethylaminoethyl
dodecate2| &4

wyby), #FEZ7), Haddr] 2 SEAE
E<! 250mL 47 Z&r239) octadecanoic acid
99.4g(0.35mol) & ¥ 70C=E 7I238to od &
€271 & 80Tl A hydroxyethylethylenediami
ne 36.4g(0.35mol)& 718t Ny 717 3tell A 180
TolM 4A7F WEES s4AAT &y F
TP L AME FHI AAsA T, B
FURAAERQ] octadecarmdoethylethanolarrune(O
EA)E dgith

ohg Wxe 250mL 47 FbaIe el
343 OEA 1109g (0.30mol)& %1 110T=Z
7ted & Ny 7IFs] ddH" 87159
dodecanoyl chloride 655g (0.30mol)S ¥ 2%
oA 3AIZE B¢ FHBIAIFIL o] 120TlA
477k Wb3-g S A Z Th

Az “}°"§"6‘%a 55C9] ool &&Al

B

7 the 10M B BFel AaAA BHA Y
4 AWE AU o] WA To} olggA
33 M3z, 50C, 5SmmHgdtl A AR

o g3adg octadecamidoethyla-
minoethyl dodecate(OEED)& A%t}
OEA : $5¢& 87%, 7} 35, mp 66C,

IR (KBr pellet)[6] : o}m= =z £4
3260cm”  [N-H(trans)],  1640cm™
(C=0), 1560cm™ (C-H), 715cm”
(C‘O band)

OEED : +5& 81%, drop point 81.4C, mp
73 T, HLB 80
IR (KBr pellet) : o€z 33 4
1740cm™ (C=0), 1200cm™ (C-0O-),
olele Ha 24
3300cm™ [N-H(trans)), 1650cm™ (C=0)

=)
Py

2.3. 717184

IR #3%¥4 & Bio-RadAte] FT-IR (Digilab
FTS-408)24 ZAHs4dd. &3 FHLS
Central ProcessorZ Mettler FP-802, Printer
£ Mettler FP-44 2 MBC cell® Mettler
FP-81%& zy2} Ag-3tg on, HEE
Viscotester & 3| AAE=A(VT-028)E AH43
o 25CA &4t
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2.4. {28 wreiNe M=

200mLe] 373 Z#Aazd YN FAE
OEED 7.2g¥ 3#1<¢] Nikkol BO-20 4.8g %
Nikkol SO-15 2.3g€ 7}3l12 9BTE $ 2389
WEES ¢d 28417 F, 70CY 2% 15mL
& #d kst M A3 713t OEEDE 3
AR =3 dxe 200mL 37 Fohizo|
KF-9 65g3 Ag& 299 #3 A< Konion
EA-11 27g, Konion SA-7 20g 2 Nikkol
HCO-20 18g& Y1 2% 60CE nAAZ
% 60TCY <4 14mLE WA wukslo] AA
3] 7}t KF-9%68 #3213

o8 250mLe 37 FehxaAd 2 A s
55¢¢ ¥ &8AIZ F, YolA ZH #3
A7l OEED o]HA 29g¥ KF-96 o|ldA 27g
& 93AM 50C9 25 4mLE mutsle] 608
r A8 7reta Algste] 90R T #Y kst
o WA pasted o AAE FAA(SSA-T) %Bg
& AdAHFS5E 96%, ¥ = 6.3ps, pHlmeter)
6.751.

2.5. g AR Ha=H U HFHIJ|

AEA g2+ AHEH rayon yarn (100%, 21D),
polyester/cotton (P/C) gingham % cotton
broad cloth (6047)¢] 3FF& AAsHeH, #
AAE PP/E AHEde ¥4L 0S89 2o
P/C gingham3 cotton broad cioth A|&EA]&
padding®d[7] &, #<dA% PP7IEE& F2& 1
|yoz 3lo 30T Ae&eA 2dip, 2nip
padder2 23] #lQd3sle] 287 IHAIZ F, wet
pick-up[8] P/C gingham 75%, cotton broad
cloth 70%% &9 3, rayon yarn A|&& 3
o2A dzH] 30:12 3o 50T AL
ANZE 2087 FFANAD & JA¥E ANEE
80TCeA 587 dnAZAZ F 155TA 10
3 dA3ssld B4 &4 A8E ALEEdh

PP7I34 #IAAZ A" ANEY IFE
(KS K 0550)9} 197 =(KS K 0635 d&
Daiei Kagaku Seiki*}#] Crease Recovery
Tester®} Elemendorf Textile Tearing Tester2
2zt A1, 9 - 8L Stick Slip¥
Blez N Hist A7y AnAAF 1, 59
FHAF W, T A 5709094 wLE 242
243 Fd3T 8L SAHIA Stick
Slipl & ¥ Fo}AH9] Stick Slip machine&
AHgEtd 203 &S HAHRE I G

PP71E4& de& fAAY Az £ FAHHE 3

Gralén4][9]°] st notueg 2z F3dd
e, F3AY duexE 5T, FdFEEe
70% $ith =¥ FAE A8 Handing®[10]
(JIS L-1009 2.2 #A4s3ch.

2.6. 45 AIH

26.1. $Fx=9 A4 F3

PP7}39 9lolA] AlR &= cotton broad cloth
9} P/C gingham 2F&FE, fdA:= LolA A
Z3% SSA-77 Al#& PP7IEE <94 Eponol
T(UE Ipposha OilAtAl, Eolddll oHA,
o]l &A)E 2t MAE I 25dAe BE
Azd 2 7tE2A JI7E AHgEtY §dA

g 3ty

EEs AMEE, §44 2 3gd PPAHE
£ X224 AE Sumitomo ChemicalAFA] <]
Sumitex Resin 901(c€@ S olA, base
resin) 8g, Sumitex Resin M-3(®@a9A,
control resin) 3g 2 Zujel  Sumitex
Accelererator MX(F7] #&494A) 1g& &=z
E BmLE T3t g Mgz A=
AFE-3H T

262 f94-98Y 54

A8 rayon yam<, A SSA-73 A
%4 Eponol T % Bicron 88(2 ¥ Ipposha Oil
AMAl, gl Eeloprl=A, Fol2A)E F4zZt A
A 7|et Muzdn PHe 25FF ol
stgem, Al A9 WEFe 26139 2
& zAoE Y.

263. 2= AN3¥

ANE 7dA R £A TR PP7HE 2 F
< EF 2613 348 WoE o BENH
oM AldstHt.

3. d= % 2@

3.1. &l2|2 AL gt =2

dAAYL oaEEAe] E}EQ OEEDY
Aol daMEe Kim 1119 Aol de
A A7l 29 FAE wgxAH F2EY F
& A

T3 & FAAY Azxd QoM FAA
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4 FYA-ASA-AHEFE - UG-

Ex<2 OEEDY oldAL #3A<2 Nikkol
BO-20# Nikkol SO-1591 &% HLBZH12]&
1279 %31, JEHE 29 KF-969 ¥
HE& #3412 Konion EA-11, Konion SA-7
2 Nikkol HCO-209] &% HLBg: 11.69] @3
of 24z} O/WE #3118 AlA dded, Y48
Z71(dE Kubotar}all, KN-708)Z 2000rpmol
A 1087 28] WEES 1% 339 E oF

e

A At 9y, By E£E AA 5o HAlo)
LR gobr] AR FEI FIHANS #
| go] w3 Aot

#H PPHEYE FAL B0 42E post
cure'8 3 S ZHZo HFE pre cureoz
TaEEed, 2 dEdAe 4343 due o
3le] 254 Mg e 2Zo7 3io PPIES
T8k

3.2. B 9 olgAT

AzZE FaAL AHE FAAZA PPIMF
A2l3t P/C gingham# cotton broad cloth®
WEEed AAREE £43 ZAFHE Table 19]
EABG 28F Alge 4 - YA 4z =
FAE His) B w FFEEE A®S Eponol
T7t AZ®E SSA-72t F3sA, ddAEE
vl 2 SSA-7°) Eponol TRt © F£A4 JeRt
o, WEEe AGPEY ghe] MR uhh g
& Ak

T3y - w2 S

BB LBaT

Rosenbaum(13]2] B 1o 9J3ld Zzjdds
AYAE A FX9 Heso BHFIT,
W& 2 BT C UERE wEx 3
29 F%o] Holdg wdy, 1 vk uiAME
4e Astddn 3tk wElA Table tolA]
ZoldER dERE FAHEeZ ¥ Eponol T
o] BEmvt A4 S/HEE B o, 99 o2y
2 XS & 4 dAx, 1 P2 SSA-TL
E74E FASE 9 - 384 AEo] Bo] F
fre wie JddZA=7t 343 FAEHAYn
Al Zhgic),

Ao g SSA-7TZA4 PP/FE3E Alge u
Frot AdEAE o]l YAE<] B-10% PP}
T8 FALE ALEE B-113% nlwste] go)
FAHASE & F AU

3.3. 7 - "EN

Ohli4l= < -HEHS HE #4A7
7174 ol HA{EE o ew, £3 Roder[i5]
< 74 - Fg8Ag O3 ml@dAISF Fdo o
g o2& AYF wvh glth Table 29 rayon
yame ARZ & 4% F449 £ -HE8A
Z237t¢ JeElded, 948 Bicron 88>
SSA-7>Eponol T ¢£22 | AL SSA-7
> Bicron 88 > Eponol T €22 7}2Z} eyt

F<4 HelAd B o Bicron 88°] 7+4 F A

Table 1. Crease Recovery and Tear Strength of Two Fabrics Treated by Prepared Softener

P/C gingham

Cotton broad cloth ('60)

ii::lcs crease recovery(%) tear strength(g) crease recovery(%) tear strength(g)
w? F? N F - W F* W F
B-10° 76.1 76.0 1410 1350 64.1 75.3 1050 940
B-11° 84.8 82.7 1350 1220 80.3 80.7 930 790
SSA-T° 85.0 75.9 1700 1800 32.6 71.2 1260 1150
Eponol T° 87.3 82.5 1680 1640 82.9 82.3 1310 820

"W and F refer to warp and filling, respectively
bOriginal fiber not treated with softener and resin
“Fiber treated with resin only

dPrepared silicone softener

“Emulsified polyethylene softener
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Table 2. Softening and Lubrication Effects of the Softeners by the Friction Coefficient Test

Frictional Between yarn and steel Between each yarn
coefficient ps® ud” A s nd A
Blank 0.7503 0.6607 0.0896 0.8272 0.6577 0.1695
SSA-7 0.689%6 0.5459 0.1437 0.7103 0.5510 0.1593
Eponol T 0.7205 0.6038 0.1167 0.7844 0.6208 0.1636
Bicron 88" 0.6880 0.5612 0.1268 0.7059 0.5660 0.1399

*us : Static friction coefficient, bud : Dynamic friction coefficient,

°An : Difference between Uis and ud, “Bicron 88 : Cationic softener

el =], ©]E Bicron 83¢] Fol&A fHA
o}7] ol FolZAY E5T ZY FAEF
2 Ql3le SSA-7HT #FAAe] AAFHUTZ
Aztse, H8YL A EAY SSA-To) 7+
FA dEbstoh

g 9o ZFA2NE FI4F HAEHLS A
2 AkaAed dFE dsted, ol dde
Roder®] nhaAlsp £3bo] tig o244 ¥
¥ A BEAE) Mz A mgd
AAE B W 2 A3

3.4. ZAx

HE9 H(hand)e 2Uzto] Yz YE AE9
259 WYASY =HolZy 57 pAY
FEAQA XYt dF2 dFHL Ut F
29 go 3t ol E AFHL YE AL
I AR e 547 98 SXo] B
FHQ 8 %A FFE WX BAEE

Table 3. Effects on the Feeling of Two Fabrics

Aol ek HAe Bl nlu|dtr] wiolc)
w2l ee] Frie Azke Aol o) ALE 9
Bt 2 HAE Hale A& g B5HAk
H(sensory test)el &= 713 F&3 ol
(16,171

Table 3& #sHAIHLZ Ho #3 Adx
Add7E e Hojrh. EolA SSA-T7TL 2
Z2F A5 2% $94 HaFE 1%04 3~
7, % 3%9AM 5822 #BAHel WA
SSA-79 9§ &7 33 & Aoz j
Haisi=s

4. d B2

FAE ZH< octadecamidoethyla-
minoethyl dodecate2] od&A3 HBAHE A
Q) HdEl& Y KF-9%9 dd3a& 4z §43)

Treated by Prepared Silicone

Softener
Fabrics P/C gingham Cotton broad cloth ("60)
Concentration 1% 3% 1% 3%
B-10 — — — —
B-11 1~2 1~2 1-2 2~3
SSA-T 3 5 3~4 5
Eponol T 2~3 3~4 2~3 3~4

- 195 -



6

17
stef PP7tE& deE
3ok Ax¥ SSA-7%&

#

=
=

o

1.

2.

4,

FEA - AL - FEE - AYS - FE4

olgd fd4 FAAA XA} HE EF

FAA(SSA-TE A=

PP} 38 29} g

18922 PP7IE Aelg 3 F, A 84
—&6}04 SSA-79] A%& A¥Y Ax

& AU

SSA- 71*1 PP}E% AlEe] WF=et <l
d73% ol 9AE EE PPHEE A
TS HEg Alse gtuc YEsiA e
Pr=a

2. e - HE8Y 23S B3l SSA-79 B

Agrgol #A Jehd, PP/IE S SQA2

Ao AME 7hsAdel dFEH A

A
29 4
L

3. ZA%E AFANA SSA-79 FE 3%E A

g3 2% F ABARE B 5302 A5

of ¥ ©lY F7g AhRg.
Zatel 2
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