232 @ Polycapramide |z X 2B5¥EM Tl oW

.
IES

OE S

Toshihiko Omira and Kashio Imar: On the Modification for Decreasing felting
Shrinkage of Woolen Fabrics by the Application of Polycapramide

(19584E 9 F120 1 4711

i B

Polyhexamethylene adipamide (Nylon 66) % N-
methoxymethyl polyhexamethylene adipamide % y¥
N-hydroxymethyl polyhexamethylene adipamide
& LRI IR U7ty TiiE OBy H:Mk PAC s
H OB N LR B R DT L, BRl Y polyhe-
xamethylen adipamide % 85K GW Lbhi e OHERkE
ek BT 2T ER19514) Jackson fiZ 3 b R
XN TED, RIs[AKAE polyhexamethylen adi-
pamide V3426 & [ilffic polyamide Cdh H70iliF®
WG M >CO & D>NH & ol o7k &3 4 L gl o
LD EDEMRTCV S, Jackson ST JoIuE NIl
JEBl7- 5 polyhexamethylene adipamide 13 Nylon 66
ORIFEMHL TP, RPN T IhERDE S
EThEAHf OV s Nylon A3iTh 4,4 polyca-
pramide (Nylon 6) Ri%IH4 0 Amilan 'ThH 5 &9
By b L EB FR TR 23 & R /o
polycapramide Tk 20O RHHETH D LA[EM
A 51z LT% polyhexamethylene adipamide o #: it
#Fiv % X b polycapramide DREHIEZNETHD
BEERMEHACDZOBEDERITES LHEZL SIS,

WM NGO EEEELC polycapramide M)
NI 7 S TR R T b % R MR T D Rl A
T antce PEDOTEHBIHEZ B EL ¢ poly-
capramide @ F w 7Bt amilan chip & vy, Hp#)
B NG
hyroxymethyl polycapramide o #ijk% Jackson %4
s FOHROWHOWELRIL, N-
methoxymethyl polycapx;amide DB I U R
ERE % L HFY L 7otk 2 19564 10 BEH L AR |
g S LA IS DV T U 1 T o> W) AEf: 4

T A N-methoxymethyl polycapramide

Cairns

B Fo D C LRSS CAES IR A s L B L
7oo WAL C O Gkc X Y WL 72 N-methoxyme-
thyl polycapramide % “EE#k iR L Jackson 2 »
(R A B C IR S I L TR L
L LR L obhah o i Uz,
N-methoxymethyl polycapramide o 4z 5% M O°
polycapramide o iliyo iR BHHRIR DN < Cdb %o

polycapramide

CIJO Cl‘,O

NH HCHO, CH,OH I\II—CIrIgOCHs
SR

(CH A (CH

| 2)s Hel | 2)s

Cco Cco

| ‘ !
75 L AR O ISR & Lcld  N-methoxymethyl
polyhexamethylene adipamide % vy, L& L LT
JRHsICHE U O L A N-hydroxymethyl polycapramlde
WX DT ORR S L 72,

® R O B

1 N-methoxymethyl polycapramide Slxougi

EHTRENTHO B O TR OB ORI M & L T H
VB LT B T B MO R OO LB e o Tk it
R LieH ol (.LL:E:U‘ D BGHEER C ’Jll/r.t
% 7= 60ccid %Rk S, Thuk 15ce o L
?}éﬂmx&%&ﬁov‘:nﬁ*i%& W#ite> N-methoxymethyl ;-if‘;
AP ERITE BN G & L5 Bt fEoTlE
M1 polycapramide 7.8y N-—methoxymethyl polyca-
pramide MR+ U CiaAH BRI~ %
Fea £ ORGRIEKOUN L TH Do

Polycapramide (amilan chip) 15g % 80%nhj#k45g
fikd L - 0-08i4 J2ic ¢ 60°C T B oy 1

Tdh % bl

oo U



Ko 49t B0 Polycapramide o X AR ffiinTieo\WT 119

IRFHI D BRIV SE AnIC W3 % AN & sz TRLIC T
B L > paraformaldehyde o 2 % 7 — AR pra-
raformaldehyde 15g% 2 % 7~ 15g WCRFIL, 24U
12 10% NaOH 3~ 5 jii& iz 60° i Tt Lz 4 o)
e ST L, W [ C IO R R 2 Sl L
7oty Tods A & 7~ 15cc Bz 205 M R L
Lo DhEhofifEic X b N-methoxymethyl polycapra-
mide 2MRIET B, & ZRBWVTRIGIEREEHEL 2D
80% NaOH s 4 L3 2imi pfnLizo T O

e U 4 phiR v vk i (. O W44 T B % AN ENC /G
ZW U I B SR DA L fnoree S Il L THE
WYFLBRIT T B RIE Ly BREET v & — & — N CH%E
Wt Ly BRIk o i vz 1AL 18~15g0
mmmxa%@wwm&cmmsmmw(mm@mg
R T DR I kT L2 N-methoxymethyl
polycapramide K ¢F -t iuc &> T L7z N-me-
thoxymethyl polyhexamethylen adipamide O &
Ze Ml vy Table 1 i< T % &,

Table I Properties of N-methoxymethy! polyamides

N-methoxymethyl polycapramide

N-methoxymethy! .
polyhexamethylene adipamide

prepared by

" Degree of substitution |

prepared by
~our method

prepared by
...odified method

Cairng’ method

. (total formaldehyde 95 | &3 | 7.8 6.07
Solubitily 9824 methanol 1.0 0.8 2,0
Solubents used [95% ethanol 1.5 1.2 4.5
for dissolution prT
eton
of 0.1g Cscample. acetic ester insoluble insoluble insoluble
B & benzol e B
Form Brittle white [ White amolphous

clot

grain White spongy

AR BRIV ES G R 2T AT FITBRLG
PicEieT 5 Bz Hydro-
wmﬂmlﬁtbr%ﬁihéﬁ$mA7w#»fF%
ﬁﬂmmmm:ﬂfﬁumﬁxf%h,mﬁwmmwg
L7 Clasper, Haslam @ikic{f27ze
ORI LEEENTIC A% N-methoxymethyl
polyhexamethylene adipamide FFIT 5 ~ 6 %H°
FHRIFTHD LRI COBEFEHTOMEIZLOTE
Z ORGABMREE RS B,

2 N-Methoxymethyl polycapramide # FHUs/=2E

EDORFERER

WiEIz i R7c4n{ N-methoxymethyl polycapra-
mide %X VFFNCTELELZ L2M0%DT, T
iz X Ik L 72 N-methoxymethyl polycapramide
DFEBNT B ROMEE L 72e Bz 0l
eIz ix Cairns mﬁﬁg%i X DL 72 N-metho-
xymethyl polycapramide R RBEHEED Sk CH%EL 7
N-methoxymethy! polyhexamethylene adipamide %
Pl Too T IR L BRI 2k R OF Bl i 2 SR T
sEvkiy Jackson SO Jihd ML LT R o £ 50
o

a) FhfminTiE

N-methoxymethy!l

Jackson %5

AT TOEEIE & LT3 S mislidetatt -
TN L Tl vI0F T ORBIFERAE vy, shal2
cm FHREY, =T AT LTIl R iR L,
WTT 2~y R TR VERE L 7R L
T2o TOTRFHIC 10cm THOMANE <D v 74 VFIT
<KL, 65%RH, 20°CoOfEIREREMICERMNE XE
ISR L bl b oo ERIN T 27272 WEINT
RV EIEHERRe o S EORAITh Y, 2hbo
BiaRle 4 ~59%M95% A & 7 —LESHEE Ly, ZICHT
oAkl B 2~8 S 80°Cle TIRIR L, WL T —
7 — T R L B L TR RI R TRGEE LTz,
75 }RTE B O S DITH L TIRIIO A & 7 — LIENE
TR FBR L TRFE LOEW Lo M b oin & a5ms
Wi U 7oA 213 2 N-HCI iz 3043[H25°Cin i L, hnok
SR L AR S5 polycapramide %3 polyhexame-
thylene adipamide #f7TH4E LD, REBITIWK
DI D LKA TR LEE 2 Rk LRI L7z IR
Ll b o < U eI it L7275k 66%RH, 20°C
CECA R E i 2 LT polyamide DsEFERA KD
AT AT 5 WE% & L TRkdi,

D) AR

LA ORI NIRRT Lo TiEs D Th



120

PEF TN O MY 2 O&P % —51 LT 5%,
RIVE I 5 v AN 00738 00 2 Bl i S IR e 6 e
SRR AL A X9 G G CHE L o B L
PR S AN T2 kB — 4 — i Ay, Shude 50°C o)
WL IR U e i & e L b B L 7z RO L
NayCO40. 5% MU= Lt 4 11 0. 5% % &7 % ki
WU Ty A e iRl 2R 0 i 0 ik oo 200 {5 0l £5C
H Do PEHMILO BT AT TR LIS L, 253
L 7o PRI OMERL 00 48 & 25 Ly SEHAALPRNT 0 3345
TR D X%k, OO PN OmiFtc s % 100 43

89N R A T T

B PLTHABRAR & Lo MEINT 2B i oMbk 13:10. 5%
i Ltz

fiatkE(26)

L DEHR 2P

c)  Blifant R

ey E Jpic ko> THiig 3 fied N-met hoxyme-
thyl polyamide -\ vCfFo=Bifaathh o5 B4 e
{F Table L DA< T %H, polyamide iz fitix 0%

L 01092 -2 C IR L g

Table T Effect of N-methoxymethyl polyamides, after removal of ~CH,OCH, groups, on

felting shrinkage of wool fabric

Application of N-methoxy- Application of N-methoxymeth-| Application of N-methoxy-
methyl polycapramide prepared | yl polycapramide prepared by| methyl polyhexamethylen adipa-
by our method Cairns' method mide prepared by our method
% Polymer % Felting 9% Polymer % Felting % Polymer % Felting
on fabric shrinkage on fabric shrinkag on fabric shrinkage
0.0 10.5 0.0 10.5 0.0 10.6
1.0 9.5 0.6 9.9 1.0 9.5
3.4 7.6 1.4 8.1 2,8 8.3
4.8 55 4,5 6.3 6.2 4.6
6.8 4,9 7.5 4,0 7.1 3.9
7.9 3.0 9.3 1.8 8.6 2.3
9.8 1.8 10.3 1.2 10.1 1.6
Sample :  Unfinished wool fabric washed with alcohol and water aftetj extracted with ether,

Washing condition :

At 50°C for 1 hr.
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Fig. 1.

With aqueous soln. containing g. 5% marseill soap and 0.5% Na,COQ,.

Curve of effect of polyamides on felting
slll'ipkage of wool fabric

/\ ¢ N-methoxymethy] polycapramide pre-
pared by our method

Ot N-methoxymethyl polycapramide pre-
pared by Cairns’ method

[ : N-methoxymethyl polyhexamethylen
adipamide prepared by our method

Each material is applied from methanol
solution followed by acid hydrolysis,
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Table I Effect of N-hydroxymethyl polycapra-
mides, after removal of -CHyOH groups,
on felting shrinkage of wool fabric

Method of removal % Polymer | 9 Felting
of -CH,0H group on fabric shrinkage

Acid hydrolysis 1.5 3.9

2.8 3.0

3.8 2.5

5.0 1.3

6.4 1.2

9.8 0.2

Heat treatment 1.2 4.3

‘ 2.9 3.5

4.0 3.0

5.0 2,6

6.4 2.0

10.0 0.3

Unmodified 0.0 5.1

wool fabric

Sample : Dyed and finshed wool fabric washed

with alcohol and water after extracted

with ether.

Washing condition : With aqueous soln. containing
0.5% marseill soap and 0.05% Na,CQy.
At 50°C for 45 mins,
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Summary

Jackson adopted polyhexamethylene adipamide
(nylon 86) as a modification agent, i, e. N-meth-
oxymehyl or N-hydroxymethyl derivative, for
the purpose of decreasing felting shrinkage
of wool fobrics, and repoted the efficient
results, The authers tried to apply polycapramide
(nylon 6) for the same purpose,

An economical preparation method of N-metho-
xymethyl polycapramide was found by the auth-
ers, and it was reporpted in 1956,

The authers studied this time about the effect

of modification by this N-methoxymethyl poly-
capramide on the felting shrinkage of wool fabrics,
and found that the N-methoxymethy! polycapra-
mide and N-methoxymethyl polyhexamethylene
adipamide which were prepared by our economical
method, and the N-methoxymethyl polycapramide
which was prepared by cairns’ original method
adopted by Jackson, after the removal of metho-
xymethyl group by acid hydrolycis, had almost
the same effect In their application on felting
shrinkage of wool fabrics ; namely the felting
shrikage appeared by washing with aqueous
solution containing 0.5% marseill soap and 0,5%
Na,CO4, was 10.5% for the unmodified wool
fabric, about 69 for the modified fabric adhered
with 5 2%(of the fabric in weight) of any one of
these polymers and 1.5% for modified fabric
adhered with 10% (in weight of the fabric) of
any one of these polymers,




