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Abstract

The purpose of this study is to investigate the influence of addition of sodium dodecyl
sulfate(SDS) when wool is treated with sodium hydroxide(NaOH). Physical and chemical
changes were examined on wool treated with various conc. of NaOH and SDS simultaneously.

The result are as follows.

1. The higher the temperature and the longer the time of NaOH treatment are, the more
alkali damage wool get: increase in weight loss and decrease in urea-bisalphite solubility
and in tensile strength. But the treatment time reacts less effective than the temperature.

2. When wool is treated with NaOH, at NaOH conc. under 10-3M., the addition of SDS
alleviates the alkali reaction on wool: increase in cystine contents and in urea-bisulpite
solubility, and decrease in degree of swelling.

On the other hand, at NaOH conc. over 1072M., the addition of SDS promotes the alkali
reaction on the wool.

3. When wool is treated with NaOH, the addition of SDS shows no changes on the tensile
strength.

On the other hand, at NaOH conc. under 10~2M., the addition of SDS shows no changes
on the softness of wool, but at the 10*M. NaOH conc. addition of SDS increases the soft-
ness of wool.

The area shrinkage of wool treated with NaOH and SDS shows less changes than with

NaOH only.
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Table 1. Characteristics of fabric

Material wool 100%

Yarn number 60 Ne x 60 Ne

Weave twill

Fabric count 167 X 236
(ends X picks/5 cm)

Thickness(mm) 0.671

Fabric weight(g/m?) 310.70

g on o 4o Table 134 ZHo}.
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Sodium dodecyl sulfate : B ZB4:R (BEH LK
Eiit)

A2 RS MR TR AT

Urea-bisulphite %% : IWTO Test Method 11-62
Byl & o2 fFH ¥A AAAA.

Urea ¥ : urea 25¢-% 100 ml S5 sl
s,

Phosphotungstic acid 2434 : Earland 20| {§iH
& Wl =k BEAE T

Synperonic: nonylphenol ethocylate (Imperial
chemical industries)

Triton X-100: octylphenal ethocylate (FEHiZET
FHAEt)
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Fig, 1. Effect of temperature on wt. loss & urea-

bistlphite solubility of wool fabric.
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Fig. 2. Effect of temperature on tensile strength
of wool fabric.
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Table 2. Wt. loss of wool fabric treated with various conc. of NaOH & SDS

weight loss(%%)

T { 0 1 107 107 1 6x1072 10~
107 ' 4.8019 4.7801 4.3020 i 4.7953 4.6138
1072 0.3928 0.3916 0.2745 0 0
107 0.3885 0 0 0 0

a: SDS conc. (Mole/!) b: NaOH conc. (Mole/I)
Conditions Time: 1hkr. Temperature: 60°C
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Fig. 5. Changes in cystine contents on wool fabric
treated with various conc. of NaOH &
SDS.
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Fig. 6. Changes in urea-bisulphite solubility of
wool fabric treated with various conc. of
NaOH & SDS.
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Table 3. Decrease in NaOH conc. of bath after

treatment(%)
N 1072 10
0 24.1 46.0
1073 26.3 48.0
6X1072 30.1 40.8
1072 37.5 37.8

a: NaOH conc. (Mole/?)
b: SDS conc. (Mole/?)
Conditions

Time: 1hr,
Temperature: 60°C
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8 A5 FAE AR st 1072M., 107M.
BEY NaOH B A SDS & FHinsle £E£E @
T A% JEE R - £8 bath o dPel g WIHE 4y
Botew A5 Table 33k 7o,

10°M.BES] A EBWHK EERE S AE
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+ Aol A 534 Aol 10°MIBEY F4zhviE
B EER SDSY Hink ¥E£9 < ANE
EQAZ T & 5 olrh

el 10-°MUORE Y TS E SRR EER Fins
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¥l 107MBES T EE EEGA SDS o
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Table 4. Changes in urea-bisulphite solubility of wool fabric treated with various conc. of NaOH &

SDS urea-bisulphite solubility (%)
b 2 0 10 6x1072 1072
1071 ’ 0.5524 0.8839 0.5270 0.6174
1072 | 34.8363 34. 2601 33.5033 33.5811
a: SDS conc. (Mole/i) b: NaOH conc. (Mole/?)
Conditions Time: 1 hr.

Temperature: 40°C

(a) Untreated wool
(% 750)
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I R E Fig, 70 #BRsh o
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olitell = =3l W& dAHEE F3E 4
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(b) Treted wool with 107M.
NaOH at 60°C for 1 hr.
(X750)

Fig. 7. Scanning electron micrographs.

(¢) Treated wool with 10-!M.
NaOH & 107'M. SDS at 60°C
for 1 hr. (x750)
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Table 5. Changes in amino acid of wool fabric treated with various conc. of NaOH & SDS-- (%,
= : ;
- a ' 10- 10°2 1078 10 110t 107
b ! untreated : i i
c ! o | 0 107 1072 107
Asparticacid | 58 | 56 | 61 6.0 5.2 5.0 5.2
Threonine | 4.3 | 39 | 43 4.0 3.8 | 3.6 3.4
Proline 1 3.2 59 3.1 3.1 6.1 | 3.4 2.8
Alanine ! 3.0 3.4 2.8 3.1 29 2.9 3.0
Cystine ! 12.8 5.4 11.2 11.4 4.2 | 9.0 12.2
Valire 5.0 5.5 4.4 5.0 4.7 4.9 5.1
Leucire 3.0 3.4 : 2.6 2.6 2.5 ' 3.2 3.2
Tyrcsine 3.7 3.3 ! 3.4 3.6 2.8 ‘ 3.7 3.6
Phenylalanine 3.2 3.3 ! 3.4 3.4 3.2 ! 3.9 4,2
Histidine 1.0 1.0 | L1 1.0 1.0 } 1.1 0.9
Lysine 3.0 2.6 | 3.3 3.1 2.4 | 2.9 3.0
Argmine 6.8 7.2 | 75 a1 78 | 17 7.2
a: NaOH conc. (Mole/?) b: SDS conc. (Mole/!) ¢: Amino acid
Conditions Time: 1 hr. Temperature: 60°C
T
HHY BEE WEES #masldoh d8EEY 54
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Fig. 8. Changes in degree of swelling on wool
fabric treated with various conc. of NaOH
& SDS.
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Table 6. Cb:anges in degree of swelling on wool fabric treated with various conc. of NaOH & SDS
degree of swelling (% .
~— a ! _ . o
- 0 107¢ 6x10°* 1072
D”W ] > J,,, o o
107! 50. 1875 i 50. 6809 51.4054 52.5278
10°¢ : 35.4357 36.2828 37. 8557 37.2598
a: SDS conc. Mole/!) b: NaOH conc. (Mole/?) o
Conditions Time: 1 br. TemperatLre 40°C
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Fig. 9. Changes in tensile strength of wool fabric
treated with various conc. of NaOH &
SDS.

107°M.~ 10 M. JEpEY Al zfo s

A=l SDS o) EHES] W ¥EY HiE vﬂ?& &
TEEY EEY FEREES EEsSgEd A

Fig. 98} 7l
WA A
SLUT e s

= B

3 mdE BdF 10 MIBEY #43Ju=F EE
=

z}

“idE Sl 7F FE3 grsted oF 27268 a4
EAgrh ol A AR ER Bt B T
AR WHE FUREESY Z4d shdenn 42
T s
aeluvk 107 MREES /%Wri WS vl ael 4]
Az FE] /AT BaE 24 FE AstE th2A 3
REEAN A wlaa AL 7;.&% vebd gl Erl ol
2 FAE o] Ja BEE 4 ' Al 2Bl EE

— - — -

inkagre( o)

Area chr

Conditions
ok Time : 1hr.
Temperature 1 sO°C

SprioFromeee ki -o
i
| [UR—
i
|
1 1 1 J

H Na-doneov. suifare oonm (OVoaedd)
Flg’ Na-doge oy iate ¢ { 0y

Fig. 10. Changes in area shrinkage of wool fab-

ric treated with wvarious conc. of NaOH
& SDS.
B FE s o) Az BHEE SgAl Az A7 28
Wt sz Zegsld 5 EMEdAY AXT g

VEb ] @8- je® deltl,

SDS o gihnst Bl i 482 49
SDS 4 & BIREES oA gy ra s s
v ol BT #ite SDSE Finstd gEmabd
AFVEE HET 4R 28 ned B o4
P Ae Hadg, o‘,ﬂ.o. SDS & {Fhnot /z] 2 AE
w9 Be 93AsImE Zahn o] #4r A st
zZre] SDS ¢ Fafel 33%%“%‘7%21 BRER 4ot ot
WA FTFEEEY 434 A4E Ao s gES
TelAE 4 ez F&stE dodecyl sulfate f2o]
Lol AdA BETY A4S Foms (LB ket
= oE F4E 2 HELY EMEE 2dS).

H-2-7. lghmee

—-h«irﬂ,



10

HEXREEGR

(a) Untreated wool

(X 160)
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(b) Treated wool with 107'M.
NaOH at 60°C for 1 hr.

(¢) Treated wool with 107*M.
NaOH at 60°C for 1 hr.
(x1600)

Fig. 11. Scanning electron micrographs
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Table 7. Changes in fabric count of wool fabric
treated with NaOH

Fabric count

NaOH conc.(Mole/I) (ends x picks/5 cm)

untreated 167X 236
1072 173X 268
107! 205x 284

Conditions

Time: 1 hr.

Temperature: 60°C
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Table 8. Changes in softness of wool fabric treated with various conc. of NaOH & SDS
softness(cm)
N ’ 0 ‘ 10°* 10~ 65102 1072
0 5.17 5.17 5.17 5.15 5.12
1075 5.1417 5.0917 5.14 5.05 5.1375
10* 5.13 5.13 5.14 5.20 5.15
1078 5.14 5.09 5.17 5.1833 5.175
1072 5.3417 5.26 5.15 5.15 5.18
107! 7.7571 7.4333 6.6611 6. 3667 6. 2875
a: SDS conc. (Mole/!) b: NaOH conc. (Mole/?)

Conditions Time: 1 hr.

VEF EH /H } =g
FlkEre) o 3 %—% Ao T
54 gihﬁ] 10M.jgEY < LIME ao R RS
Fge A ‘Q_J_/} 2 &) 4 o= (Table 734x) T»ﬂi
0.671 mm oM 0.761 mm = 5—7}54 k. mEpA o
B THEY A4S RS dez yo]p}
%t urea-bisulphile ¥figE: B EEHHY <&
Y = 10 MOREEY SAElVE R Mo B B
B oM A9 Ao FHRd REN BEe
REMKE] $Als] doix Jrlx gm A B thA

Fa= o] ffEAloldl dsle] Eeo] TikiEd Q3o =
RAelet F5¢ fe} + AqEY ol AL BEEFEM
g PRe BZRY o+ A9 EERTEfgses §
3 R Y Fig 119 f#Rshgach.

#ind SDS ¢ BE# k) =&
Tuble 8¢ #25Ratg ).

107'MLIEEES) AV EEATE BB SDS 9 iR
Ine SDS 9 BB F7bd #wel £HEE S04
v 107 MLBE DTS A3 B R e SDS
o e REKEY 4 F2 gE A= v
stet.

r‘f‘“@/l R T?/*]T-f

d)

FKEe #be

B ®

FEMW-S sodium dodecyl sulfate(SDS)E 34
T A ER BRoR RES % oF=lNEe
SDS ¢ BEB(L/L EE HE - (LEBRY ke vl A
= 9FE WEST ER i e BaRe dddh

1. #ASEER WK R RER IRERES St
A ==k £E HEES SHAA BEHRRY S0
urea-bisulphite J5fZES] hAst vlEo] FIRBEY
T2 Vel BEREY 4 $EY HEE

Temperature: 60°C

S G e BERHS BEIYE FEY b
14711 °5‘ F& mlAE og veliteh,
A ER Ko R BB KA SDS 9 1R

&01 WH: FEEY LB BLE 4 us 107°M.33
B UTY Fashvegos [BERF SDS o HmilE
7t E4ErE 42E AL E A3 A AzuaEY
%7}, urea-bisulphite yf#FEe] S7F, BAEEEY F4
2 2olu 107°MRE HEY FASVEE EEHAA
= SDS ¢ HIREEsL SAETE 42 A5 8
#AA B E7 Vel

3. TAFUER BKROE B&Eﬁ# = SDS &
Frol @& F£EY HHEEMLE 4sins SDS ¢ ?%?.)311
7t BliERE & A 93¢ =lAA Sttt

wkelo] SDS ¢ @ine 1072MOEE BITY 44kzhv
EF BEEAAE FHEH 93% uAA gked
107MBERS] A ES REAAE SDS ¢ Em
7} REEE S/HA3

Yekzse] o3 SDS & @mingit FARVEE B
oz EEG Axncl SDS o FMRE SHEE
E rmitbitie] zhasi gt

B JTE 1986l E EuY gl T
o] Fol 5l .

EXRERE

2 £ x &

1) &8 BRMRE, gogn, (1983)

2) R.H. Peters: The Chemistry of Fibres, Vol-
ume I, Elsevier Publishing Company, (1963)

3. R.S. Asquith: Chemistry of Natural Protein
Fibres, Plenum Press, New York, (1977)

4) R.S. Asquith, P. Miro and ].J. Garcia Domi-
nguez: The Solubility Test on Wool as Rela-

— 111 —



5)

6) J.E. Kearns

7

8)

»

10)

i

12)

13)

ted with the Lanthionine and Lysinoalanine
Content, Textile Research Journal, 38, 1057,
(1968)

J.C. Brown: The Determination of Damage to
Wool Fibres, Journal of Society of Dyers and
Colorist, 75, 11, (1959)

and J.A. Maclaren: Alkaline
Modification of Wool in Mixed Solvents, Proc.
Internat. Wool Textile Research Conf. Preto-
ria, 2, 379, (1980)

R.G. Aicken: The Adsorption of Sodium Alkyl
Sulphates by Wool and other Fibres, Journal
of the Society of Dyers and Colorist, 66, 286,
(1944)

K. Swanston and R.C. Palmer: The Sorption
of Anionic Detergents by Wool, Journal of
the Society of Dyers and Colorist, 66, 632,
(1950)

J.G. Griffith and A.E. Alexander: Equilibr-
ium Adsorption Isotherms for Wool/Detergent
Systems, Journal of Colloid Interfacial Scie-
nce, 25, 311, (1967)

J.A. Maclaren and J.A. McDermott: Some
Effects of the Sorption of cationic Surfactants
by Wool, Journal of the Textile Institute, 75
(6), 416, (1984}

H. Zahn, W. Stein and G. Blankenburg: Ini-
luence of Tensides on the Mechanical and
Absorption Properties of Wool Fibers, Textile
Research Journal, 37, 701, (1967)

H. Meichelbeck and H. Knittel: Influence of

Anionic and Cationic Surfactants on the Che-

mical Reactivity of Wool, Fette Seifen Ans-,

trichmittel, 73, 25, (1971)

C. Earland and D.J. Raven: Experiments in
Textile and Fibre Chemistry, London Butter
Worths, (1971)

14)

15)

16)

17)

18)

19

20)

21)

22)

— 112 —

BEKRR T

Horn M.J., Jones P.B. and Ringel S.]J.: Isola-
tion of a New Sulfur-containning Amino Acid
(lanthionine) from Sodium Carbonated-treated
Wool, Journal of Biological Chemistry, 138,
141, (1941)

Alexander P.: Molecular Configuration and
Physical Properties of Polypeptides and Pro-
teins, Proceedings of the Royal Society of
Medicine, 44, 389, (1951)

R.S. Asquith and J.J. Garcia Dominguez: Cr-
osslinking Reaction Occurring in Keratin un-
der Alkaline Conditions, Journal of the Society
of Dyers and Colorist, 84, 211, (1968)

K. Lees and F.F. Elsworth: The Solubility
of Wool in Urea-Bisulphite Solution and it's
Use as a Measure of Fibre Modification, Jou-
rnal of the Society of Dyers and Colorist,
68, 207, (1952)

Alexander P.: Relations btetween Structure
and Chemical Reactivity of Wool, Kolloid
Zeitschrift, 122, 8, (1951)

Amiya T., Kajiwara K., Miyamoto T. arnd
Inagak H.: Conformational Studies of the a-
helical Proteins from wool Keratin, Internat-
ional Journal of Biological Makromol, 4(3),
165(1982) (From Chemical Abstract #2]12756
b, 96, 1982)

B.J. Sweetman: The Hydrothermal Degrada-
tion of Wool Keratin, Textile Research Jour-
nal, 37, 834, (1967)

W.G. Cutler and R.C. Davis:
Theory and Test Methods, part I, Surfactant

Detergency:

Science Series 5, Marcel Dekker Inc., New
York. (1972)
Milton J. Rosen: Surfactants and Interfacial
Phenomena, John Wiley & Sons Inc., New
York (1978)



