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2 o WPHdEsAE AZT 3Hez A4 $AT poly(OMA—o-DAMA)[PODC), poly(DMA-co-
DAMA)[PDDC), poly(EMAco-DAMA)[PEDC] 22t¢] spol&5h2, & AgelA] 4% A4t hzuiele] ofolest
Z(0ODTCC), $23 2 $845S a7 244 PODCW, PDDCW, PEDCWE 7tz A28 glch. WA PODCW,
PDDCW, PEDCW 77+& #Age] 95 @ 478 go2 Aeistel sy, ddds, #45 ¥ 4372 §¢ 343
2 4%}, 349 34 sbdsieh 2eht BHEE PODCWS] 4% 80 BE2 g 7H5stgiont, PDDCWeh PEDCW
o warne @43 AHAc AZY PHA A4 DARLEE 10T, A AEERE Swi%olHL, A4H 25
A E0) F ob=AhtEgo] /4 Fokow, Fohe) AHSFEE 06wi%t Agstelch wT wiAst AR A
sto) WSS FHeL WA ARAE AES 23, Az WAL WY ERAYE QEaResd, SEM
o % WeATY WHF EAFEE BB

Abstract: Each of the three cationized compounds synthesized previously, poly(OMA-co-DAMA)[PODC], poly
(DMA—co-DAMA)[PDDC] and poly(EMA—co-DAMA)[PEDC] was blended with waxes, emulsifiers and cationized
fatty carbamide(ODTCC) synthesized in this study for the preparation of some durable softening water-repellenting a-
gents, PODCW, PDDCW and PEDCW. The results of washability, tearing strength, crease recovery and contact angle
of the cotton fabrics treated with PODCW, PDDCW and PEDCW with and without textile finishing resin, showed re-
markable improvement of the physical properties. Rating of water repellency of cotton fabric treated with PODCW was
80, but those treated with PDDCW and PEDCW were not high enough to use in industry. Proper curing temperature of
the synthesized water-repelleting agents was 140°C; proper using concentration was 3wt%; sodium acetate was the

best catalyst for water-repellenting agents among the used, and proper concentration was 0.6wt%. From the results of
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reaction mechanism of cellulosic fiber with water-repellenting agent and washability of the fibers treated with water—

repellenting agents the prepared water-repellenting agent proved to be durable. Surface structures of cotton fabrics

treated with water—repellenting agent were investigated by SEM.
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WrfrdE Aol Veland} Zelan®[2]e 7]x
2 3o w"g olwl=g[3], Quilonyg[4], o
2o} #[5], ketene dimers[6], Permeld[7], <
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Sol A% Ao, o5 AWIAAY A4
W FEFY7] diol oj5e WS AT A
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o 4E T F oladA ¢
4+ IEH wol A= E3] Y34, u)
A TR AEA} FERF] FA7) 99
=4 gl Ade] A7) wRolt[13].
ShaUA NGl B AEE A,
Toua Kosei KagakuAH[14]o4] tee =43 n)
dolAlElo]EE polyoxyethylene nonylphenyl ether
A F3AE AHgete] duAds TR wase
AZe9a, Ashahi GlassAH 15]o) 4= =Y3td Z
TF0E AT A A% ol vivs
ﬂ%wm A8 Al B o 5ol 9
& A% ¥ Smith &

[16]e] mi-ot7lsl 3224, Frentzel S[17]e
1, 2, 4-triazole®] Aubit $7}EE FAdshe] w4
23t gdct.

HT Park 5[18, 1912 o}z dA Up-gours
AS AZE FAo2 ofadd RAGFAZA 2-di
ethylaminoethyl methacrylate-stearyl methacrylate
TERAS Az, o7)e] dAolmEy S
BAEAA 24 Ao WAt Ane wgs
Sk e Blen] & daveia el o7
7)15 w3} 7]d A 2-diethylaminoethyl methacry-
late?} $AFFIAA A& 3579 oladA n3)
Tk AL h2elv|e 5o Sdsied 2z w
THE Az & AAZo] BeHeste] war 1w
A5 5% Fslel HLEHE v ARG g
AG7A G A Qx| e,

& dTelxle ofu] A o] AR[20]e04 A4
& octadecyl methacrylate(OMA), n—dodecyl meth-
acylate(DMA), 2-ethylhexyl methacrylate(EMA)
Ztzbe] B we} 2—diethylaminoethyl methacrylate
(DAMA) o} 9J3k 3534 poly(OMA-co-DAMA),
poly(DMA—<co-DAMA) 2 poly(EMA-co-DAMA)
o ol eaHEat B ARelA] GG Ak spzat

MRS 47 BAEAA B Yde oo u)g

2 HEAA Boll 3k Azg u} kS
o H5 wE FAMECE Hefsle] BAE 2aby
o o5 AEFDEEAL FYT 58 5as o
A

219 =

A2 4 polyoxyethylene(3) lauryl ethert= 3}
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Z 2249 Konion LA-3(LA-3)[HLB 8.1, OH7}
166.5~178.5, 5 d4}H], polyoxyethlene(10) stear-
ylamine-& Konion SM-10(SM-10)[HLB 12.4, o}=l
7} 75~83, FFH 57~65C, AZ4 A¢] o
Park[21]o] o]u] A3 PEG 400-tall oil ester
(PTOE)[HLB 11.4, ¢34 uA4]19 3375 4
7t Addsksct.

g2} #H (mp 60°C ), microcrystalline wax(mp 87°C),
2,2"~diaminodiethylamine(DDA )& Junsei Chemi-
calA}A, octadecanoic acid(OA )2} $-dlo}= Hayashi
Pure ChemicalA}Al9} g-oF3hsha-siabAl 155A19kS
4 292 Aesheirt.

A7+ 54 A2 4= Dainippon InkA}#) 2] Perm-
afresh LK-S(LKS)[ 2] £-47), base resin], Beck-
amine MA-N(MAN)[ ®2}%14], control resin] %
FA4 o 24 Catalyst F(F4934) &, ol9h= ¥
£2 Sumitomo Kagakur}2] Sumitex Resin M—3
(M=3)[ =2}l A, control resin]®} Fx]& ZulF 4]
Sumitex Accelerator ACX(ACX)[o}ulgdA 1= 7t
7t A-g-8hodct.

2.2, XM Fl2di0| =9 §Hy

200mle] 47 Ze} A=) OA 56.8¢(0.2mol)S 4
A, 70C2 A8 7F&sts ] DDA 20.6g(0.2mol)
& T0~75CAlA 30¢3te] AH HstAlget. 80T
2 Nobag F947)3 180CoIA] 4412 whg 4]
AN edgAe] A shesirls $749 2
octadecamido-2 -aminodiethylamine(OADA )& 239}
th & b3 £ A4E9] AvtE SAse 4
Aatodch

+ 25E 155CE 2As A, 445 OADA

o] $-#lo} 12.0g(0.2mol )& 3027 A3 H7pAA
th. o] wf NH; 727} i As}l7] AJzkslglon] 155
TollA 3217t vhg-& Al4ste] NHy 7pae] whajol
TAE = WS kg FuAe R st

Azg v AAEE wehE 10 Sl 7)sled 28C
ol A 147 Felumbet F ofxtsle] njukg EAlq)
F-#llobst DDAE AlAs ek &5 WE-Eo #al
165 7kt 30~32TelAl 147F b, ozls}o]
OAE AAZ £ 407C, 10mmHgollH Az F2)s}o]
Q4 Babge] A Eeoluls $7109 =, A
Ab 7h2ulolE el 1, 3-di(2-octadecamidoethyl)-2, 7
~dioxy-1, 3, 6, 8—tetraazacyclodecane[ ODTC]& <3

r

Ao} Auhatk 7h2ulo]z o] B

o gk Wl el Azl Hg Ay 347

peic
108.31g(68.55% yield), mp 78.4°C

2.3. A Fl2so|=He| B

200mle] 47 Fe}a=o ODTC 79.0g(0.10mol)
£ 43 7502 hestel MRS FAEFAY F
obAEAF 14.4g(0.24mol) S 30E7ko] AH Hels}
Ack. o] ) WeAgolnE AT Solu Feha
2o WERE A% ARes, HAER BF
2 Aale F 0CAA 087 B4 FHAA
olestslsich. M B4 Eo] Bl HAfAHL B
WEFRHOR S W3T FANAL WAt
S84 ¥24 ODTCS] op4E5E(0DTCO)E o
ek

2.4, BiHQ M=

44 Zet~=zdd FH2gtd 15g3 microerystalline
wax 2g2 93 34 LA-3 0.96g, SM-10 0.48g
% PTOE 0.24g% Fsle 60°ColA 4x&§A2)
& Ny7|E3stell 4] ARl PODC-2[octadecyl meth-
acrylate/2-diethylaminoethyl methacrylate(DAMA)
Eyme] 119 ofel2gE] 15g7 AF 239
ODTCC-3 bgg 7}slx 80CE 7}&sle] 45470
%, 80C 294 120mlg =fgs] mubstdA 147
¢ A3 halA A 1.3~4.5 P g 4
A Wz} w2 A (PODCW) & 9 gdu).

w& AP mA4# PDDC-2[n-dodecyl
methacrylate/DAMA S5 1.19 oko|&3 5]
15g3} PEDC-1[2-ethylhexyl methacrylate/DAMA

2xwn] L19) ooleste] 15g8e 7t Hsha,
71} BE Ay wjgeks ool go] AAsA &
24 HFdTAA weA (PDDCW, PEDCW)Z 74zt

[R #3342 Japan SpectroscopicAl¢] Infrared
Spectrophotometer(JASCO 8103 )5 A}-8-3}of A8
= KBr pelletz uh5o] RMslelym, diaiye
Perkin ElemerA}2] Elemental Analysis(240C38 )2
AHg-sted C, H, Ne| gtekg zA}abolc}.

2.6. EMZENHE ARY XH2ZH L SH7|7|
ARy A 9% 100% HAE(HS4 30Ne x
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36Ne, W= 1418 /5cmx 1352 /5em, 38 100g/m?)
24 B5AE Aesks 24e 0o 2. 94
30C] Az &zel4] 1dip, Inip padder® 23] sfcl
st 282 FAAAZ F 9 Ade 80% = skt
ol AFAEt 434 FAZ7)(LewisrtA) &
A 100Cel4 587 dujAz3l3: thA] Flat Bed
Press(Toyo Seiki Seisakusho#] )& A}4-8te] o733}
(221174 4544 AR Aeshan.

A% BPAR AeiE Age] wen S48 AATCC
spray®¥ (KS K 0590) o mle}x] a)s}gjony, Aets
#(KS M 8267)& S. J. K. Laundry Tester(Showa
JukiAbA]) & AH8-8lo] marseilles soap 0.5g, Na,CO,
02 ¥ & 100ml2 249 AAHe]A] 704212

4537 A A)8k9ie).

g JId=(KS K 0535)9 waw(KS K
0550)+= Daiei Kagaku SeikiAle] Elemendorf Tex-
tile Tearing Tester2} Crease Recovery Tester® 4]
27 Eqelen, 457 24 BRAA A)Y
2% A% 299 5mm Folo4 vhol=2 Fapr)2
0.2cce] &8 Holug o Y7)= &/2%9
%714 Erma Contact Angle Meter G-1(Goniom-
eter¥) o2 FoA 9 53 ZAsle] 1 PP

T3t

1o
=
o

N
2 N o~

2o EXAH

rrAle] AASREE FAE] 95t 4]
AR5 EE $AYEo2 49 269 2
2 Aesta, Zzhe] g 100~180°C 7}
HeA71d A AAstete wpr g 24

N

4w

o
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o BN

=
%ok
WA x5 Ald= LA 3gI WA S
Foj 24 ofHEAREE 0.6g ¥ £ 96mlS E3bs}
of Al Helgdo Agsgon, fau ez
Aloll= Al B4A) 3g3} oA EARES 0.6g o]9
ol FA2A] LKS 6g3 MAN 0.8g 2 24 Zu)
24 Catalyst F 1.5g& & 88mle} &3tslo] A)g9)
LA MHelgdor Az, Abgslelc.
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St o
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, B oA EANER
7194 FHalw of 7)o
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o L)

dtod A 263 22 MR

ABE 292 == 33 4
Hladle] AAs}qdc}.
Al 5o tpaee A 45 9 A3
AHelstglon, A4 o5 control resingt
45 4 base resin®} control resing 37
el A Helsted ALgsteict.

532 A] 9 base¢} control resin 4432} A)2)
A e AY 273 A EgAzslgon,
control resinth-& W4l A HelgA A2 Ao
© WA FAZH M-3 2g9 £2)8& v ACX
0.2g& AH-4-3H4ith.

o
.Z‘_,i

A
o}.L

\_.
E=

AEZT 3l URT £H

q 270 %Zlﬂmﬂlww A 2L wAE
e AY 269 AUzt Y 59
el A %Xé steedl, 273shs 140CAA 5

2.1 Fojof R0l ME Wz 5

LA g el o AEARER, Sl
2 A YESR F9 24 747 02 06, 1.0,
L4g# WspA)7194 37k & s gdo] 100ge] =
=5 22 7kt Al e 47 Al zstgoh
Al 269 22 24z el whebd wal
ol AR F Ag A5 B S5
FEo A& Sule) JFL Abs wgir)

2.12. MABOIZo o3t ma
50g4

Al S 3, 10, 30, 5 Hitw £ Yz A

£ 100go & wEoj).
oasz 140C sl A —F_‘r staded, 7lg Az
& 263 Zo] sto] WAES] FWPzET FAY
u]ﬂ o2 g} tﬂ .] #4¢& Internation-

al Scientific Instrument/\]-./l lon Coater(Eiko IB-3
D s FA%E 4 H 2 A SX-
0EZ Bs9lon, FAALL 8522 seiet.
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3.1. X|ghht Fi26l0|=9f sl

Miller[23]& A¥Hital ol Eejolnl S ubg
AA Rxopujcd i, o] SeolRA A
A A4 FhEnl| =g Agich. o|2d e At
Ft2ule|=i= Ahcoveldl Af=A[23]2A4 oeiA
ded HAER A3HE e FAA, BrA 59
A=A 53] g5 WA, dFAzE AE 29
82 g g AL Adn ok

=3} Baldwin $[24]& R-OCO-NH,¥¢] 7}=#}
HolEe] EFUYUICE, o]EHY F2AL T
ZAstol| BHEAIAA "B ATt 2HH o] EE
i}, o9} e >C=07}x, -CH- 7}ndA &
dolr 3 B Ao ME Miler 5o Wis 7=
ste] ODTCE gAshdrt.

ODTC?] 3A-e Scheme 19 YutAlo 2 FA]
o},

Scheme 1419} zke] [OA]/[DDAH ko2
£ 1002 3o F7A44E OADAE 1 thAl
$dobe} ukgA|A Aupal shEujo|zal ODTC-g—
et

OADAdI A ODTCE A% ZFof 155C &2
FAANREH, ole o7t & 2EolA A W
B37 dofu} Algkatst NHykas AAsh7) df &
olt}[25]. HaE Alqtite] biuret® H7| Aol
OADA W9} ofvl7|¢} wh&-8j4 NH; 7kag 2As}
HA FtzRd 7l AES A Aot

Fig. 1] ODTC9] IR A#|eag Jehyich.

Fig. 1(a)ol 4 ODTC%: 3,300cm'o] N-H A1%x
¥ EF4[2617F 93, 1,640cm™ %o -NHCO-
NH-& vehfie C=0 453159 #¥ F5u[27]
7} vJehd >C=07}atel] ojgk 44t 7h2utu)c s
& 57} dsdch

=

fu o nﬁl

o

RCOOH+ NHZQHM{QHNHZF RCONHCHNHCHNH,

(OADA)
R-CONH-CHN —NH
CO(NHz)z |_CZ}L ‘
C=0 C=0
(_NHs) ( |
R-CONH-C;HN-C,H,NH
R : CyHi (ODTC)

Scheme 1. Synthesis of ODTC.

Hg AT 349

(a) /
%
(g \ (b) N ~"/
: .
e
F
4000 3000 2000 1500 1000 500

Wavenumber(cm™')

Fig. 1. IR spectra of (a) ODTC and (b) ODTCC-3.

g ODTCe 92349 Fu|E Table 19
Gebgd) =22 AL 0.1~03wl% ol
A % dAs .

Table 1. Elemental Analyses for ODTC and ODTCC-
3.

Types Molecular C% H% N%
formulas | Calc. {Found| Calc. |Found| Cale. |Found

ODTC  |CisHooNsO, |69.87[69.8211.39111.40 110.63| 10.61

ODTCC3{CyHieNQy 170.59]70.50(12.001 12.08 | 9.881 9.90

3.2, X2 7l28j0|=9) §HM S0l
ODTCY ofdEate] 3t ofo]23l 4
Scheme 29] dutA o= T AJF}

rlo

R-CONH-C,H,-N-C,H,~NH

|
C=0 C=0 + 2CH,COOH

| |
R-CONH-C;H,~-N-C;HNH

(ODTC)
B
) R-CONH-CH,AN-C,H-ANH
Cationation | |
— (|j =0 ;C =0
R-CONH-CHN-C:H-NH
B
(ODTCC)
R . C|7H35
B : CH,COOH

Scheme 2. Synthesis of ODTCC.
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ODTCe At zi2nim|cdojng o 1z =

ol 574717k
o] ODTC% <kol&34A]7 ODTCC7} "o

ok Zof

fr3lAbo] obE7] wWE
Zx E

FEHEAbe] Hek o] 3B cpoleslel] B W
27 3 $% 5% A4 Table 20| el ek,

Table 2042} o] [AcOH]/[ODTC]] g%
W7h 2.4 cl4el o) 9 oFoleds) o] Fold Tef
245 f3Hare] Halrh Weha ODTCC-3¢)

CER D P

seict.

& ok Fig. 1(b)¢} Table 19 ODTCC-3¢] IR
sdEds Qa4 A% A7 gehed,

ODTCCe} -ODTC¥

962cm ™ol —

J9d8¢ %

IR o]
— - CH,C00
Aol ety gt
A7} 2 °‘XIFP°4 AAE 7h2 et o
& < 9lgj).

w3k Table ZOJM/] ODTCC Aldo] Eoff 4d &
shdo2a] cfo] s} eo]Fo
aslen, ARGHA A

RES MAPEE
a=4

= =

~) S4Fsu[28]h
!
!

5 Hlud & o

= o]gX%

ol g4

Aee 398 S

BEAY %9 permang-

anium salt-chloroformA] 8{ 297 4§ ODTCC-30] &

ERRXE
A1 o2

Table 2. Cationation of Fatty Carbamide with Acetic Acid

FoA A AZAow Rdo] PozH

FH Yol w4t

Products | [AcOH}/{ODTC)" ¥ = g?a(’“‘fﬁfm | Yield(%) | mp(T) | Stability in water
ODTCC-1¢ 2.0 75 30 88.0 78.9 partially emulsified
ODTCC-2 2.2 75 30 88.4 79.0 partially emulsified
ODTCC-3 24 75 30 91.0 79.1 completely emulsified
ODTCC—4 2.6 75 30 91.5 79.1 completely emulsified

a) [AcOH)/(ODTC) : Ratio of molar concentration

b) ODTC : 1,3-Di(2-octadecamidoethyl)-2,7-dioxy-1,3,6,8-tetraazacyclodecane

c) ODTCC : Cationized ODTC

3.3. !dE -|| IA'I()" II}E OI-XUH

WA Table 36 pepdl 228l 4] Azl
A9 F gut FBL4[30]0]3 220
WA Pofabid), @ sheb g 7]
SEET el e, v e
A s 42 9

talline waxg 4k 7}t A % 718 tj3 F3r=

7o ]c}[su LA-3, SM-10, PTOE
T Had FEEAMAEA, TEHAY ofolestE
PODC-2, PDDC-2 2 PEDC 1o Ao 23
AZA, wmg Ak FhEeie|oe] oko)est®
ODTCC-32 w4 Alel fodaze Wie 22
skof Zhzt Algabgic,

PODCW-1e 4 -37b4¢] &4 HLBgH32]e 7
7+ 9.33, 11.24, 9.922 A od=dl, £3 HLBz
of e O/W& falbyio] okzgh 7 9.92¢)
A, HLBZL 9.333} 11.249) 7 ¢hafol drg
bt AbAeke] O/W fr3febal o] Aojxo] Abe

ofl 4 -2 5 gic}.

° 2 —(>

K-
=

Tdgkel, A5 4235, 1994

dibd o2 313 sizbde HLBZH33]e] 11~13,
microcrystalline wax= HLBgH30]e] 95014 0O/
W #3t2 deslm, Griffine] wekA[34]e)4 O/
W& f3tA2 49 45 HLBzH #H9j7} 8~1849l
Ao R uv]Fo] PODCW-39] &3 HLB3ZF 9.92¢] 9
A7k et o] A=z, mgets] PODCW-3& 43}
Aol ARgulgo] Aol O/WH fajgtalAde] &
=5 4 F Ao

PODCW= ¢23kg 71470 ZAQd 15T o]
sholl A Eejelo] Wzt o] Bepdre H o). o
AL g2rh go] Arkew 4B Abdrl EabA
AHAEE dzlstodet. PODCW-5% 9k Aek
| A2 weso) AstEg o9 2
B & PODCW-6¢& %o 318 1ko)
wuk okt —5C 9 Wb Ay £ et
wct. PODCW-72- PODC-2¢] #7}eke PODCW-
Boll Blgle] Z742|7] o2 19T olstel4] HelH
olrl. PODCW-83} -9% QODTCC-3¢] A7)ek w3
of W A#E PCDCW-8L Hodistel #s}7),
PODCW-9+= ODTCC-33 PODC-2 S3}e] g4

MetR olate] RelEgle). olejdt Yae ojay 3

=

[
:L
rir

e o wle
o
X
feu
%ﬂ i
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Table 3. Preparation of Water-Repellenting Agents

Aak shEwpe| =) Al o W7l

Aol Azel B A7 351

Materials Blending

Products |Paraffin Microcryss LA-3 SM-10 PTOE Copolymer ODTCC Water conditions 7*

talline wax -3 Temp | Time (cP)

g g g g g g g ml (C) | (min)

PODCW-1 15 2 1.20 0.24 0.24 PODC-2 15 5 120 80 60 -
PODCW-2 15 2 0.24 0.48 0.96 PODC-2 15 5 120 80 60 -
PODCW-3 15 2 0.96 0.48 0.24 PODC-2 12 4 120 80 60 3.8
PODCW—4 20 3 0.96 0.48 0.24 PODC-2 15 5 120 80 60 —
PODCW-5 8 1 0.96 0.48 0.24 PODC-2 15 5 120 80 60 2.3
PODCW-6 15 2 0.96 0.48 0.24 PODC-2 15 5 120 80 60 4.5
PODCW-7 15 2 0.96 0.48 0.24 PODC-2 20 5 120 80 60 -
PODCW-8 15 2 0.96 0.48 0.24 PODC-2 15 2 120 80 60 4.1
PODCW-9 15 2 0.96 0.48 0.24 PODC-2 15 10 120 80 60 —
PDDCW-1 15 2 0.96 0.48 0.24 PDDC-2 15 5 120 80 60 4.3
PEDCW-1 15 2 0.96 0.48 0.24 PEDC-1 15 5 120 80 60 2.7

* Viscosity was measured by cone-plate viscometer with 50% water solution of water-repellenting agent at 25°C

FA2 PODC-2h AWEAA 4¥d ODTCC-3  Asel, o Lxold 228 BHEE Jehhs o5
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#H7} ZaEdsEd ODTCC-3¢] WH-A-4AA[35] T3 W5 PODCW-6>PDDCW-1>PEDCW-1
Y& wlo] & ol YA YAFE ¢ 5 AW o AR b, o]t Table 39 A2 ¥

=3 PDDCW-13+ PEDCW-1& PODC-2 tj4l o] Hol wynyl ma4xql PODC-2, PDDC-2,
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HE 59&\:}
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exg 7] 94w bl A2 Fig 2o vieb e | /8 e @\
o= L oAy LA = ~ T A A ” TTg, )
dl, HE mE fAE e wpA BE 140 ER / B/ S poncws | o
150 C°||‘1 v*]—l——/] HLAEE ‘/}'E]"’H‘I] 120C DI 170 E < D/ O PDDCW-1 NN
g / .
CF AFL o] $4wok 4% s 130 | S 0) PEDCW-1 !
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Eo mRkahA £& Eaha, 170C o] el 4] 24 Temperature(C)
7 dojAe Ae o] wAR A9 B Fig. 2. Effects of curing temperature on initial
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Fig. 3. Relations between treating concentration
and water repellency of cotton fabrics treat-
ed with water—repellenting agents: solid line
(initial), dotted line(after 3 times washing).

Table 4. Effects of Laundering on the Water Repellency of Cotton Fabrics Treated with Water-Repellenting A-

gents
Water — repellentin, Independent treatmenF Conjunct treatmenta“ Conjunct Lreatment"’.
agents Initial After 3 ltlmes Initial After 3‘t1mes Initial After 3 'Umes
washing washing washing
PODCW-6 80 807 80~ 70* 70* 70*
PDDCW-1 70t 70 70 70° 70* 70
PEDCW-1 60* 60 60 60~ 60* 60
a) Addition of control resion only ¢) 80~ means mid-point of 70* and 80
b) Addition of control resin and base resin d) 70" means mid—point of 70 and 80~
trol resin& w=xzj7} 7153k} Control resine. 2 o Edof 3t HE27E E2A3lA o)7L J|Fo R
M3& A48 A of A7 45 $A74e sholed. B Saloman[37]¢ 25 Eejvle) YA
o2 2] LT glov, wak 7447} vk HAH FAE ek AAe zHge] JAz
del BrAskel 444 A% 2 Prme] vlAE  wAHED 2 gs 24 gdickn Y
YE & WA Aol g4 AR 1) 98 g A ol digk Az He] HEH 93}
of AdAg AHol}. o AelHed], AE7e] Z H¢E B YA H
Table 40 4] &3 24| PODCW 6 A% 27 of dfre 2A @A HeE, A3 P57 42
BEEoL 80, 33 A F 807F vehol Ay 4ol Folankn w4 Utk of o2E 24
WEAE AWE W e PDDCW 1% % shel wedZA A% BATA) e 45e
PEDCW-12 &8 W74 Jastdon wans) 727t &A% Ast, PODCW-6& 2 106.6° <
Astelo] 3412 SawolA EAAMoE dhFE ). 104.8°, PDDCW-1& # 103.5° $ 100.3°, PEDCW
-1 30% ool EWgo] AY FiHo 24T
3.7. EZof ot ST u|m HE F7F et
Zisman[36]& 7% "4“1 of dig YAZHEAY e} A Zdi%* TA AAZE BEE g oh A
& TR o] o Mo 97 Zevje fog st & PODCW-6%0] 24w 34 e}
HESdvd, ALERY $25 Fohov Lol o, “ETE7} 2 AERA HEZ 2=

Todste, A5 W A2 5, 1994
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Scheme 3. Reaction between the water-repellen
ting agent cellulosic fiber.
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Table 5. Crease Recovery and Tearing Strength of Cotton Fabrics Treated with Water-Repellenting Agents

Kinds of tests Crease recovery(%) Tearing strength(g)

Types we Fo W+F W F W+F
B—-1¥ 57.4 47.6 105.0 558.0 455.1 1,013.1
B—2» 70.5 69.5 140.0 453.8 395.2 849.0
PODCW-6 66.3 62.1 128.4 658.7 431.6 1,090.3
PDDCW-2 60.1 55.1 115.2 662.5 447.3 1,109.8
PEDCW-1 78.4 65.2 143.6 530.9 301.1 832.0

a) Original fabrics not treated with water-repellenting agent and resin

b) Fabrics treated with resin only

c) W stands for warp
d) F stands for filling
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Fig. 6. Scanning electron micrographs of the sur- 3. T. Z. Yoshizaki, Kogyo Kagaku Zasshi, 54, 777
face of cotton fabrics treated with various (1951).

concentration of PODCW-6. (a) 0% (x500), . R. K. Lier, Ind. Eng. Chem., 46, 766(1954).
(b) 3% (x500), (¢) 10%(x500), (d) 30% Hoechst Co., Brit. Patent, 795,380(1958).
(x500), (e) 50% (x500). 6. T. F. Gervey, Am. Dyest. Reptr., 44, 791(1955).
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