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Abstract

Cotton fabrics were slack-mercerized in sodium hydroxide, ammonia water(min. 28%
NH:), and mixture of ammonia water/sodium hydroxide. The surface of treated cotton
fabrics were observed through SEM, and the changes of fine structure were analyzed by
X-ray diffractometer.

In addition to that shrinkage was compared mutally, and tenacity-elongation compared,
too. SEM photographs showed fibrls rearranged strightly toward fibre axis.

X-ray diffraction represented increased amorphous fraction, and partial recrystallization
into cellulose [ lattic after treatment with sodium hydroxide and mixture of ammonia
water/sodium hydroxids. The mercerization produced increased fibre tenacity-elongation
with slack state. Lastly, the best condition of mercerization was 4%/14%, 10°C, 5~30

min. in mixture of ammonia/sodium hydroxide.

L7t Feped Al Ay,
L.Fr & ferkcel Wl A MTE ARMIEEFS wol 1
Shol ghont Mikel e (TG EUkEA Ao ol
M WRPRL IREREEA A HE HEE 2 =R R Fol AFez Yehdm o] RielE Hess
T Qont HIREEES Wash & Wearthol Al 2 S0%0) k3] @234 = o2 GEHE BeA< Wik o
Big Zerh Eckel FAE ZA Hivh 29 % Fmijobe
el GBS Soshe MMEMQ Hie2A weld  EURES 90% Lllelw wleiAlfr el 4Eke B

— 181 —



2

4 e Aoz HEHHI gich

%A Gailey®? 52 ohmuel—AEz o~ HANK
J JEF—AEZ oA LAYl AEEAE BEF
= o LY BTEFC] fiEy Afd dE2e
& W, #E9 A 2520 a 171 BRAST #
45t 3wt

ool k-2 el Hlsle] MMM BaRTFEYS
HE-S Ho ke Bk iy 2l Aol
BrEnz o=sa gl HolAer & Aol

& HEd e dertA sl ez A g
e 72 KB ES, dRuobk, tuobket Kk
BV ES BAREE oA EEHRED EEe) gl
=h
Z ekl Al EEE HoAlL e REREE
BTHEHSGEM) o2 Faste sl BEmel B
HFEEA oW dF¢e =AEex @WETAA.

& WY BaLd fimEse X8 A8
Wg ot A A2 wlojaft kel o
WY ERES golry) e R b
B IkEEe mEstgsh.

I.® %

I-1. ¥ W R

I-1-1. & #

TR (65X 65/inch) & HyIRl #hol 8Fef KB

S BEEIEE A 00°C, 4k AZAZ #, WAA
olel&oll A 4885RY LIk BA33ict.

I-1-2. & #

NaOH, NH:OH, CH:COOH, Triton X-100 5 =&
B WHE—RAE RS

I-2. #@Hmel oLk mT

I-2-1. XEted BR

HiEg BEY REMNA KBI=Eg] BE
7,4,21,28% (Wt/Wt), REIERE :10,30,60°ColA ##
Be EEHRBEZ £& FAEA 2,5,15,30,80%
B EEE oS KiEstn 1% Eko 2 155 AF

#%, thA] TR 2 RiEsh e RSl TR

I-2-2. ¢+=Yobk RE

HED BB GRYlk(B) NHERE:7,14,
21,28%) 2 #|E 10°C, &7 2,5,15,30, 8057 MRS
#RaBo A EES e

BRAREEH

[-2-3. gt=vobkst KB EE BAK KE

I-2-1¢ BEFEe 2 rvolel KBLUER B
B (4:14,7:11,11:7,14: )9 EBEKBKAA %
% mEstgrt

I-3. EFEESE &st Hoi AR B

wol Mk el ¥im, (E=}t FE-& Scanning ele-
ctron microscope(JSM-35°C, JEDL jit#4, Japan)$
EAste] & 15kV, wig : 1000, 200023 HiZst
St

-4 X-#& EHRSH

BB REEGS X-B EFsFA A (Geiger
flex, Reigaku fit#l, Japan)3 @Aste] LS
BF#EE HEs o (GEEEs: « Cu-Ka, Nifilter,
35kV, 15mA, FAH4 :20).

[-5. Yzl RE

#ae BiENA EEE REE 0°CE 4&H Mk
BEEIRE A BIRAZ #, wlAA el qkellA 48
B OLE EES e o Ret kit BEE A
#eto] obdl K& FIMT MEFA.

Wc#Ez8 (%) = (St3—ST4) X100/S78
Sra: BE%H HEpe Aol
Sts: EEETY @ Ao

I-6. #|fpE Rk

EET REEHS KSK 052200 97Aste QJAE
2 B|3EER# (DSS-10T-S, Shimadzu L%, Japan)
B Ry @) BEHmeR wEsidrk. o=
BIEMEE s0mm/min., JERS EEE 20£1°C,
BEE 65+2%2 33l

I. #% & R

I-1. oojX{L#ael SEM g

gumijolkel FATIES BAWS KBbUEF
o BEY HEEE U8 KT BhoE Btk
mel = AAz FE¢ €A = Ml 2= X
#Kmo] &4 Ee)A ol o] APl s7tA B
=Rt = govolkule s BEEI K ALx 2
B Aole ot 28 15 28 285 534 3ot F
A Bgol U&E ¢ 5 ANt

olol & WAL EmEKEW TR By w2 S

— 182 —



Vol, 12, No.2{1988} s

Fig. 1. SEM phtographs of cross ssctions of cotton fibers slack-mercerized at 10°C, 5 min.(>(1000/
a) Untreated, b) NaOH(28%) treated, c) NEOH(min.NH; : 28%) treated,
d) NaOH(14%) & NH,OH(min. NH;:4%) treated

Fig. 2. SEM photographs(longitudinal views) of cctton fibres slack-mercerized at 10°C, 5 min. (<2000}
a) Untreatsd, b)NaQl(28%) tr=atzd, c¢) NH.OH(min. NHa.: 28%) treated,
d) NaOH(14%) & NH.OH(min. NII;: 4%)
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Table 1. Shrinkage of cotton fabrics mercerized under various experimental conditions,
T %
— Fiftgn’é T 7 u x|
~~___Treated temp., ; ,
e in, | 10 3 | 10 30 | 10| 3% [ 10 @ %
Sodium hydroxide, slack-mercerized[ | ‘ ! ', ‘-
2 o2l | 3.5 | 128 | 9.7 | 167 | 13.6 | 22.8 ' 18.9
5 3.2 | 3.6 | 144 | 10.3 | 183 | 15.6 : 23.3 | 18.9
15 3.2 ? 3.6 16.7 9.7 i 18.3 17.5 | 23.3 ' 18.6
30 3.9 ( 3.6 17.2 ( 8.6 i 18.2 13.8 ' 22.8 } 18.6
80 4.4 | 3.6 16.7 ! 8.6 ! 18.0 17.8 | 22.8 ' 18.8
Ammonia, slack-mercerized : \ : i ‘
2 w3 = e = 18— 16| -
5 B T A — | =1 =
15 L6 1 — | L4 — | 2.2 — | 22 ‘ —
30 1.6 i — 1.8 . I 2.2 - 27 =
80 20 0 — | 18| — - =127 -
Table 2, Tenacity-augmentation(%) of cotton fabrics mercerized under various experimantal
conditions %
\W'Concentration; % - 7 = T 1 == | = 2{ = — ,.28._
Treatment and Tr\eated temp., °C :
treated time, min. Te— 10 30 10 30 } 10 30 10 30
Sodium hydroxide, slack-mercerized | i ' {
2 5.7 2.9 8.6 i 3.8 © 11.4 9.5 11.4  25.7
5 8.6 | 3.8 | 2.0 | 86 133 | 143 | 181 ' 20.7
15 8.6 3.8 2.9 ! 86 1 19.0 14.3 20.0 ., 28.6
30 8.6 | 3.8 | 229 162 | 220 | 16.2 | 23.8 & 23.8
80 0.5 | 8.8 238 | 181 ' 28.6 | 20.0 | 20.0 ! 19.0
Ammonia, slack-mercerized i
2 5.7 -] 67| = ) 9.5 - | L0 —
5 5.7 —_ 6.7 ) — i 9.5 - 1.9 —_
15 5.7 — | 67! — ! 95 - | 57 —
30 5.7 - 76 — ' 114 — | 3.8 —
80 2.9 — 1l sz — 0 — | o —
EF—AEE Ao (cellulosate) & HRK sl =2 A [ BEAL BT wtebA fiip e BER M) Az

A e olEL HERE Kol A B
R A7 8 RBE APE7) sl
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Table 3. Elong-augmentation(%) of cotton fabrics mercerized under various experimental

conditions : %
I I W 2
e . ———— | 10 ] s | 10 | 30 | 10 | 0 | 3
Sodium hydroxide, slack-mercerized : '
2 1.8 1.8 | 14.0 7.7 | 195 | 151 | 23.8 | 2L.7
5 4.3 2.7 | 15.7 9.8 | 19.6 | 17.5 : 25.5 | 23.3
15 4.4 32 | 177 | 1001 | 19.7 | 17.5 | 25.5 | 25.1
30 4.5 3.5 | 20.5 | 11.2 | 20.3 | 18.2 | 25.5 | 22.8
80 5.1 4.1 | 20.7 | 1.9 | 20.8 | 18.6 . 25.2 | 22.4
Ammonia, slack-mercerized !
2 2.9 — | 25 — - S —
5 3.6 — 3.4 — i 23 —~ | L6 —
15 2.4 — 1.7 — 1 2.0 — 1 21 —
30 2.9 — | 20 — | 12 — | 3.8 —
80 1.8 — 1.8 — . L1 — | 30 —

Table 4, Properties of cotton fabrics treated in sodium hydroxide & ammonia(18%) under various

experimental conditions t %
Tl ;az:t °df 2: &OI(‘;"*OH 414 7:11 | 11:7 14: 4
reate "
frf;’ft‘:ﬁi;‘g?l\nm\\\; 0 | s | 10 | 30 | 10 | 3 | 10 | 30
Shrinkage, %

2 12.8 12.2 6.7 8.0 2.8 3.9 2.2 1.7

5 14.2 12.5 8.3 8.3 2.8 3.9 2.2 1.9

i5 13.8 13.9 9.4 9.0 4.4 4.4 2.2 2.2

30 13.9 13.9 10.3 9.4 5.0 4.4 2.8 2.5

80 16.7 14.2 11.1 9.7 5.0 6.0 2.8 2.8

Tenacity-augmentation, %

2 21.0 11. 4 18.1 12.¢4 -18.1 9.5 0 3.8

5 23.8 15.2 19.0 12.4 19.0 11.4 0 5.7

15 25.7 20.0 23.8 23.8 21.0 9.5 : 1.9 3.8

30 30.5 23.8 26.7 23.8 28.6 9.5 6.7 7.6

80 17.1 18.1 17.1 20.0 13.3 9.5 1.9 3.8
Elongation-augmentation, %

2 9.1 7.4 7.3 5.8 2.3 4.6 | 1.9 1.8

5 13.7 8.4 7.7 6.4 2.8 4.6 i 4.2 2.3

15 133 | 93| 81| 67| 28| 46 35 | 28

30 12.5 9.3 9.2 6.6 3.3 51 3.1 3.4

80 12.5 11.5 7.1 7.1 3.8 5.8 | L8 3.2
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