Journal of the Korean Society of Dyers and Finishers

Vol. 17, No. 1, pp.52~59(2005. 2)

BT SC(El))
AR A 2]
o]l
%] Ao

The Physical Properties of Cotton Fabric Pretreated with
Skim Milk Powder

Su Min Lee and 'Wha Soon Song

Dept. of Clothing & Textile Sookmyung Women’s University, Seoul, Korea
(Received December 22, 2004/Accepted January 25, 2005)

Abstract— The purpose of this study is to establish the scientific data of cotton fabric pretreated with skim
milk powder and to improve the dyeability. The suface monophology, add on, whiteness, stiffness, air
permeability, moisture regain and absorption of cotton fabrics were evaluated by varying concentration of SMP
to get the optimal conditions in pretreatment. FT-IR of cotton fabrics pretreated with SMP were measured. Amino
acid compositions, viscosity of SMP were evaluated. The K/S values by varying concentration of cinnamon cassia
and subtract of dyed SMP-C were measured. I attempted to evalute the color fastness of untreated and Al

The results are as follow; The optimal concentration of SMP was 9%(w/v) to be pretreated with cotton fabrics.

From FT-IR spectrum, formation of -NH> and -COOH was verified by SMP-C. Denaturalization of protein and
condensation of carbohydrate, fat, etc. were found in a measurement of amino acid and viscocity. The K/S value
of cotton fabrics pretreated with SMP was higher than that of untreated. Most of the color fastnesses were great.
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Table 1. Characteristics of fabrics
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Yarn number

Fabric counts

. igh

Fabric Weave ('s) (thread/5cm) \ZV e/lfl 2 )t
Warp W eft Warp W eft g
Cotton Plain 30 36 141 135 100£5
Table 2. Ingredients of SMP

Ingredient Carbohy—drate Protein Fat Calcium Natrium etc.
Content(%) 52 35 1 1.2 6 48
&, FrAs SAshL \ Cotton fabric \
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\ Cotton fabric treated with SMP
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Fig. 1. Process of SMP treatment.

Add on(%) = %
1

W, : Weight of untreated
W, : Weight of SMP-C

x 100

242 Wy =4
g AL CCMJX777, Japan) & vz g
w2 B3 SMP-CO| W =g 54, vluslyr)

v Az WS SMP-CO] 37|53 KS K
0570 EefAlel el Eatel, 747 5314 Fste]
BdwE FAskalch

of Dyers and Finishers, Vol. 17, No. 1(2005. 2) / 53



2.5 SMP 4]

2.5.1 ol =2t B4

SMP2] ofu]eAl 4] HPLC(Hewlett Packard
1002 A1) f2] orleabe #4515l of
w] A&l AH3-% column-S Waters Symmetry C18°]
™, column oven®] =%+ 46C, detector= 254nmel|
Al AdAsksdel SMP 50u05 ZAEAIA &-ol(1.4mM
NaHAc, 0.1% TEA, 6% CHs;CN, pH 6.1)Z ¢l 3,
24422 A7 v AFS9-S HPLC®| autosampler
o] ¢kx]AlZlc}. Elution> 60% CH;CN2] linear gra-
dient(0~100%) 2] flow ratex 1.0m{/min. 22 3} %1
t}. Z3}= HPLC chromatogram®| ] =338 standard
o 7153t Ak=sislt

252 A= A
LEE= 20Tyt

A= 100gS #

]
sted 100

5

5%7](Evaporator, Yamato, Japan)S A
m2 F=3sick.

262 44

AZ] 550% 083 PIA] £} SMP-C 9% (w/v)
A A AL mA P S Fo Ao m AA
g A 1:60, A5 80T ollA FAMAIZE 50 &
Qb AAFE(S, 10, 15, 20, 25%(wWiv) & H3HAA 4
Astdrt. wdS Al 3%0.w.f) FEZ HH] 1:60,
60CellA] 3087 5 vidstsich

263 GFAEFEK/IS)FH

QAo FAFE(K/S)E C.CM(UXT777, Japan)
& ARgsled, 2 AR MRS Y filter®
gk ¥, Kubelka-Munk?]ol] 2]a}o] 4H&a}e] T},

%

264 GAE sMpe| €&
SMP-C2] 4% sMpe| =&

o

che Aol

54 / B TEEEE 174 81952005, 2)

ola) Akatdet.

CWeEWL

Subtract(%) = W

W, : Weight of dyed SMP-C
W, : Weight of undyed SMP-C

265 ANAFE 74

SMP-Ce] Al w53 A F2] A Ee A
#F %=+ Launder-O-Meter(AATCC Standard Instro-
meter) S AF8-3F¢] KS K 0430, 5Pz =E
Crockmeter(AATCC Atlas Electric Device)® KS K
0644, 4712|%=+= Perspiration Tester(AATCC Atlas
Electric Device)& AFH8-3}¢] KS K 0715, 4343 =
+ Fade-O-Meter(AATCC Atlas Electric Device)& A}
g3to] KS K 07000] E3}e] =4 ajsic.

3. A3 R a1z
3.1 SMP-C¢] &4

3.1.1 SMP Akl e e wst ¢
525

Fig. 2= v *|e] W2 &3} SMP |5 %ol
WA g Tl eHEE SEMO 2 33 Ajo)
. (AE "IAE, B~ G SMPY] Fxe wE
e ejo]c}. SEM Alzlol] vepyd ule} zho] w]x
WA Ee] -2 wjghd] v]sle], SMP-CY| %
= SMP7| 3wl F-3tE o] 9l= AS Faldt
Sltt. EZF SMP 5. 7. 9%(w/v)5 574 = SMP2| -
Zo]| qtdsiA a9l eul vlsl 10%((wv)F-El -2
o] Fot A 15%w/v)E= o] el = SMPE]
ool o) e o AfxHe] Ady By
g HH 2 35S & & otk

Fig. 3-= SMP-C®] SMP 25 el Ao},
SEM Apzlel] vebyd vle} 3te] SMPO] Fxr| 57}
ol we 282 FHlel SMPY| F-zefo]| 7))
= AL el 4 9k

I

L

(o3

=
WA o] SMP A 2] A] He]skel up
223 AFolt} SMP-CE= vl A2 M
3, SMP2] 5%7} S71EE Wl wrt A3}
3= 7S Hola 9lrh 53] SMPI5S%(w/v) &%
o] afell A= MErt Ads] Aahgt Ao ey
t}. o8|t A= Fig. 39| SMP 25 vepd
ule} 7ro] SMPO] F=r| 7kl wef <) F-2HE
SMP2] whill Al 1) BRpslE So] Aol o3 W



(&)
Fig. 2. SEM micrograph of cotton according to the
various conc. of SMP. (A) untreated, (B) 5%,
(©) 7%, (D) 9%, (E) 10%, (F) 15%, ((G)30%.
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Fig. 3. Add on of cotton fabrics by varying conc.

of SMP.
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Fig. 4. Whiteness of cotton fabrics by varying
conc. of SMP.
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Fig. 5. Drape stiffness of cotton fabrics by varying

conc. of SMP.
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Fig. 6. Flex stiffness of cotton fabrics by varying
conc. of SMP.

2 aAE

SMP *|2]% =
SMP-C+= HIXM 2] Fel] 13| ?%:%w =7}st
QAr}t o] SMPe o].tr]LA}o] /!é
257191 7144718} ofelier]e] Eg)
Ae] WA Bol| wlshe] Sigol vﬂf& atos; A
Ze), 53] SMP 15%(Wiv) 5% o] dellx] 54
o) 4] S/ 702 hepizd, ol Fig 2
o] FHdee}l ARk Ao w SMPrt v
2 gsle] 2% wol Yhekds] ulols
Fig. 0% vlAe] WAEs Aol A4z

Ho

SMPe] HiE|E %o W TS =43 Ao
t} SMP-CE vz HAEHT} Z52ws) ok}
Gz Zlog velyton) & zlo]E Holx| ¢

stk 22 SMP 30%(wiv) s == A2 A 343k
o] 7:1;,].5}0:]1: o] FLERA] ¢ol Ao 9=
ek, F4 Hs Hgo] &3t Paas
el Aol el

Farie £ ALE FAsHe A Aele] £

56 / WY TEEEE H1748 #5195(2005. 2)

Zbell F-zEl 5 w3t weld sMPe| Fxr}
it 749 sMpe] whAl 2l gheslBo] A4}
o]9] F71& urolwy 23]y F,AE AlskAl A
%}*12171 w59 Ao g mAHc)

o]AF SMP A A2 A| Fx 3l w2 T Y
%i%%, W e, A E, 28, F54
< ZA3 Ao, SMM HA AMsEe Al
o FUdsA FaEa BAle] Ashrl A, RS

7

| Z74skod & F4eao] Woix 4
7122 A2l 9%(wy) olsh7} ulalsie).

3.1.6 FT-IR¥-4]

Fig. 102 "Ag] WAEL 9%(wiv)E=Z Z A
2]¥] SMP-C®| FT-IRZ =43}, 650~4,000cm-'
o] AHA o] Z 1,000~3,000cm ' 74+ 2] FT-IR 2=
HEZ S Jepd AFo|t)

Uiﬂ%oﬂ SMPE 2|5t SMPE T4 5he ol

Ake] DhW‘Ol WA ET HAggE|o] opn| At &
A T35 el o2 A oln ik E
A4l ;rﬂi Z o719 A%53 3= 1,665m’
F-Zol|A, 7HA]719] A1F¥) = 1,585em” F-ol|A]
viepdc)?
160
140.:"\ -
g 120t -h"\
é 100 | -
E
::_;‘ 80 | \\
§ 60 |-
£ .
2L 40 | AN
':4_—: 20 | .
o -
(e} 5 10 15 20 25 30

Concentration of SMP (%, w/v)
Fig. 7. Air permeability of cotton fabrics by varying
conc. of SMP.
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Table 3. Amino acid compositions of SMP
Conc. 9%6(W/v) 30%(w/v)
Amino acid Condition Room temperature &0C, 50min. Room temperature 0C, 50min.
Cysteine 50.38 A 11253 11554
Aspartate 221.76 22813 444.10 32322
Glutamate 226173 2174.73 4857.69 337967
Asparagine 109.19 110.60 204.79 15559
Serine 343.24 365.81 671.78 524.01
Glutamine 205.22 20812 651.35 329.24
Glycine 130663 1246.75 27135.05 1902.68
Histidine .59 94.06 166.17 132.29
Arginine 284.86 307.9 115668 32998
Threonine 299.81 422.07 486.A4 452.35
Alanine 692.55 752,05 125798 102596
Proline 366.40 37697 833.28 645.51
Tyrosine 4875 4964 P45 .17
Valine 182.27 187.20 334.92 29565
Methionine 23.87 2295 41.26 339
Cystine 40.18 46.07 76.31 63.63
Isoleucine 72.89 87.46 164.79 13889
Leucine 11271 13830 251.02 18892
Phenylalanine 616.4 669.30 67751 58344
Tryptophan 152.71 17788 321.64 250.24
Lysine 231.66 206.72 435.9 39547
Total T184.88 7987.33 16080.81 11342.49
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Table 4. Color fastness of cotton fabrics dyed with Cinnamon cassia

Perspiration
Fastness Washing Rubbing - erspiratio :
acid alkaline
Change  Staining Change  Staining  Change  Staining &Mt
) —— Dry Wet _— —_—
Mordant in Color gjlk cotton in Color sjlk cotton in Color gilk cotton
control 3-4 5 5 3 2-3 34 4-5 2-3 3-4 3 2
Al 3-4 5 5 3-4 3 4-5 5 34 4-5 5 2
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