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A Study on Improvement of Fastness on Cotton-dyed Fabric by
Aftertreatment with Copper Sulfate/Thiourea
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Abstract—The Cotton fabric was dyed with various directd dyes, and then treated with
copper sulfate or copper sulfate/thiourea.

Munsell color system, dye exhaustion, tensile strength, light fastness, washing fastness and
rubbing fastness were investigated for the treated fabrics.

The results obtaind are as follows .

1. The color variation of the cotton-dyed fabric by aftertreatment with copper sulfate was
shown redish, but original color with copper sulfate/thiourea.

2. Copper sulfate/thiourea was much more effective than copper sulfate only to increase the
light fastness, washing fastness and rubbing fastness.

3. Dye exhaustion of the cotton-dyed fabric by aftertreatment with copper sulfate was decrea-
sed about 20% more than those of untreated.

4. Tensile stregth of cotton-dyed fabric by aftertreatment with copper sulfate/thiourea was de-
crease about 10% more than those of untreated.
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Table 1. Color qualitles(Value) for untreated cotton with copper sulfate-treated and copper su-

Ifate/thiourea-treated cotton

Aftertreated

Dyes Untreated Copper sulfate Copper sulfate/thiourea
C.LDirect

Yellow 24 8.1 8.0 8.2
Red 31 38 38 39
Red 2 4.6 4.3 4.8
Brown 1:2 4.0 35 3.8
Brown 95 54 54 53
Brown 2 2.7 25 2.7
Green 1 3.1 32 31
Blue 15 3.7 3.8 4.0
Blue 2 2.7 2.6 2.6
Black 38 ) 21 20 20
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Table 2. Color qualitles(Chroma) for untreated cotton with copper sulfate-treated and copper
sulfate/thiourea-treated cotton

Aftertreated
Dyes Untreated
Copper sulfate Copper sulfate/thiourea

C.LDirect

Yellow 24 119 10.2 10.6
Red 31 125 10.1 12.3
Red 2 13.7 9.0 11.7
Brown 1: 2 8.0 53 6.8
Brown 95 2.9 2.3 2.9
Brown 2 42 3.3 3.7
Green 1 24 1.8 2.4
Blue 15 6.4 4.8 6.1
Blue 2 3.2 2.8 2.9
Black 38 0.0 0.5 0.1

Table 3. Color qualitles(Hue) for untreated cotton with copper sulfate-treated and copper sul-
fate/thiourea-treated cotton

Aftertreated
Dyes Untreated
Copper sulfate Copper sulfate/thiourea

C.IDirect

Yellow 24 2.3Y 4.0Y 34Y

Red 31 7.8RP 7.0RP 7.5RP

Red 2 5.6R 4.8R 4.6R

Brown 1:2 1.6YR 1.2YR 2.5YR

Brown 95 0.3YR 1LOYR 0.1YR

Brown 2 2.9R 29R 2.8R

Green 1 1.0BG 8.6G 1.0BG

Blue 15 2.3PB 6.7PB 1.4PB

Blue 2 5.3PB 7.8PB 54PB

Black 38 7.0BG 5.9RP 3.8PB
ez AT 49 105479 Addns ¢ Aol wske] sk} Helgh slo] sl A sty
At WA W W, x w N dES 27 L} green, blue, blackAlE-& Z1t}%] Gk 1] 3]

YR o]t erakel. olefah @ae sabiel Aol Cuold

2 Tableol X B ube} ol A 3%i A afrel FE Mo wold vy, quivel i

Rl A 2 Aol7k iR A] eront wWieeh ANk o o)gl Az S W Sl Gakrel/A e

o e Aeziel gl Aseli fnul, W es Mewe W Angel £/sle] HAuw
cuoh gEvh o @4% AekE welw Ark o b ¥lEd $Eg wola vk

3l wre Al yellow, red, brownAl g2 43¢ o] e QA A(HNCSNH.)7F %9

266 S EBGE I LR G LS H5E H1495(1993. 12)



gure/Aead FAel 9 J4ER) dRw Fel B AT 5

OH, CH,7I¢} w91 Zdste zalz A4
27 A3ste] Cu(Thiourea)2l ”*“94 23
S ARl s A Beo) dAE Ay
GAs Ak Asojzi,
webd dTE/Ae e s HEe HgHd A
Adds FAgA ] 240 NS AAT + 3
& Aoz Azt

x,z'ﬂ
e O
lo mo 2

3.2 MEHZ|IE B8}

Fig. 122 722 4q, sabel/x2a 4 Helwe
A AR (E) e A7 AES veld Zlo)n},
10579 A A5 2HA Heldo] A2
Hja] Algd g wrt 24-8luh

AAEe HHEE ZAASe AdAEE 859
shetr e el e, 712 Ad, gRoy
7FEA T AEAATE ey shE FR% AL
%s?}_iw 44 7](-0H, -COOH, -SO:H)Z&
Wol 7= dEdF % A AR =7t i)
HAYE FAH dele F2 98z 27
& FUAA Ed dig %EHEE ABkATl = Ao
& duEAe] FAbgke] FuiEH Hf oM g

Quel Ao Eo] Ay, mebd Prral
S Afiske) Fadtte] sl FAAHLE

FRTY of 714 BT At wo) <

%2y
3 ¥U9ezME Cwt FETE F -OH,
COOH 5 54719k wisiAg st BaAl7]e

2ol Z]Rlskar 3

AE
60T

50
40
307
201

107

o ki
fellwdd Red3l K2 Bonl? hoa® ko2 Gmn] llnelS BIueZ Black 3

Fig. 1. AE by washing fastness(sation) in va-
rious direct dyes.
(O : untreated
(M) : copper sulfate-treated
(B : copper sulfate/thiourea-treated

thgrell abTE]/X19. 84 Helde) Medgw
3NE F MR S5 AL & F7 e ol
& Cuy d87Ro AFA7IE B4% u o
gkl Cudt A 2847t AEEASANA 6‘6}04
[Cell—OH—- 9 & —Cu,(Tws ] 729 €8¢ z
2A3tg doAA Eo g Sl E FaAz) é
e} B2

Fig. 25 FXeldd gapel/ae84 Had
o] Metds|=(8E) MAFAEE EAIF Aot
M durd 2N IFE/H ek o] ¢

F¥ 2 ¢ 5 Ak

wofr
\l

107

o

° |
Vllos Bed3 Rd? Boal? boa% hoa? Ges| Deels Bhe? Bk

Fig. 2. AE by washing fastness(alternation)
in various direct dyes.
(0D : untreated
(M) : copper sulfate-treated
(M) : copper sulfate/thiourea-treated

3.3 dFA=x HE

Fig. 32 FAgwz gatate] Aed, #4039
/X984 AejHe) dF AL Mgk AEE
yebd Aolct

IFelA B upel o] gabiEde 102 5F
AS F yellow 24, red 31, brown 1: 2% T3
ol va] A A YA 75755 45EAh

el Helol o3t dBdIHE A dol

< Cuol&o] CuOZ HojA gFe g 3 Asq
Zﬁ]’:ﬂ‘ﬂ Aol =23l AE walsle g s
o

22X g5 Irle Neal®d G4 E£E Cyol 9
s wishs Aol o8] dgEAe B34
(Z3F)7F waldg= 7193 Giles™2] |Ttol

J. of Kor. Soc. of Dyers and Finishers, Vol.5, No.4(1993.12),” 267



6

e}
ox
=0

olall Cust & olU AL Frsted el 49l
ol olaf AbslEliz A8 voliuhis

A1, Giles™
AE
30T
201
0
a
[
10+ i
i
\ it ‘_;
EE
! H ! - !
Mg ! N
Yellv 0 Rdy  Red? Ran 2 B % Romi Geerl BwelS Be? B 3

Fig. 3. AE
rious
(h
Cli )
(E

by light fastness for 40 hrs in va-
direct dyes.

. untreated,

. copper sulfate-treated,

- copper sulfate/thiourea-treated.

2 750F 2] §iiis ARGl -
s ’.—iﬂ]r Aol A Meky i e
= Astel 4l 360E, we]
9-&o)elar Karshal

gol sl qto] At}

AP e oyt

A
5 A wvp A
=3+ % Red, Brown, Greenfﬂ“’_ - Table 1,
204 & 4= Qlio] WiMs)iE SlS qrebeEkul gt
el Aelal g e .@:i'}f/} Uiz i
Blue, BlackAldelztal & 4 Qlth
thool gabrel/x e 4 Al o
llow 24%F A ]38kl 9F A3

S T

‘1“ 7E

4237 Ye-

seoll 70A 4] e

‘ wla sk A kel QlolA @bt Ale

W | $5F A o A Aok of byl
Xliﬁi Hel 7t A e oyt aahs
ety g9lew 3 dud AHF CulTus)
o) A7} AuEaaoA ok ubs & Al

268 BB E I I g H5T H49%(1993.12)

=
ox

Aol el el aAvtastE Rk sow FF

A3 A el ol ofshiA X8
2 AE T (HNCSNHL) 2] SAgatol #pefsdel f
& v E ki wEshdar ®oatgk vl 9lo] 99
Cu?) ol gt Ao atgv 33t CuTus)
o) Cugt SA¥-o) Mo el hal JHT
o] A 8-& sk Ao Cu,
(Tug) o} #HA7F ik AbskE
utopa] Zlap Ao i oliro] B MG vlolErh A

ot O] L}

w1

2l
IS
—g O .’%_‘:—’_k]-l /]

SR

Lo bs] o] Vi)

[}

133
Lot 1L 9lols &8

o OR N

o 7lo] Mol F4:37(Cu, Cr, Zn, NDDE &
Folir HEE ol fete] 71A R B AFE F
A gl sabtE)/Rl e R HT)ete] KAl

e/ 9.4 Ml ¢lgt
R R s I U R M e R
§o]7/:\_ |LC]/K].Q___9_./E ;‘11:' 2191 %\HX ')\El‘?‘ F[g 4
of uepiRleRe relE 58 4 oglonw
[IRE AR fﬁ olt}h). Lol Al @ 4 gliiol
ool e ulaf) sAakte]/xl e Aej7ie] &
WAk %“3'5] R AL o R ok wibA
CUZ(IU):;*1 ]/} th()n Arce ] A]—Ql ]o_ ?35{},’_

U Ul W) el kaslii 1580w

o] B ek A% 94k sl ek 919

o]
T

Hl A FEE AWRVE L R1ololebi KA F
Yl
40T °
A
sot e
oo+ o0
10T /
0* 20 40 60 80

irradiation time
Fig. 4. Y.L(yellowing index) by irradiation
time in silk.
()  untreated
(@) : copper sulfate/thiourea-treated

o) AL | ype] A aje] iR ¥



FATE/Ae s FAA T JPARY AT S BF A7) 7

A& FA7 2358 d5e Aol Xdfdn
¢ Biol ANt AAE o= 74F AMasy o
GBS HAZA XS GH3t E] {4 sodad- T
M A AZAIE dF AT} 1~28 A4HT}
3 ELS}%{E} LG AR A Table 1, 2014 & 0]
ol Fabpe MWD WAHE Aol
g 2R o) ARAHEHANE ¢
Aegolztn WzH

3.4 DIEAZ|T W5

Fig. 5= 729, b xgd 2 3
/X284 Hade] SupAAESE £A5 A Fig. 5. AE by rubbing fastness(wet) in va-

A
o 20
-{otv o) >1

oL .
Velle M %d3l Red? Row ! Z&M&S Brow 2 ueenl Blue 15 Hluez Black

olt}, nlA A ALste o]x}‘—— Aqqo =5, rious‘ direct dyes.
Aol A} 2 S 27 9l (0D : untreated
1ol B, 7heA Bk S 5 ekl 8l (M) : copper sulfate-treated
o dwt¥ oz AHYSE, ‘/}Egi‘iﬁﬂ ] (WD : copper sulfate/thiourea-treated
ez v 2o dga JuA AP g
27 ARREYD A5 ARV vmg, 32 o =S AAFE B8 Fdtd 278y £44
7} 7siA RadE o, ggde) Femy gro] Hdxo] ojHo o] WYL W) HAeH
soapE F T 1 91%lo] #rh melA tRAEE FA ded 48 A
APERe Ahet 3 F2EFHFANTRA FAA HAFAA ZHA 23FE 98F HAG e
2~10Kcal/mol) 2.2 ZAgso] long o) 9 Aol Fou FA9 VeF FUoaE niR
3 HA A87t oigste AU} BAYUY, & A8 WL e AAolth o He

Table 4. Dye exaustion of copper-treated and copper sulfate/thiourea-treated cotton(unit ; 1/10

mg/g)
Aftertreated
Dyes Untreated —
Copper sulfate Copper sulfate/thiourea

C [.Direct a
Yellow 24 18.2 14.0 124(31.9%)

Red 31 26.0 244 22.0(15.4%)

Red 2 376 36.0 34.0( 9.6%)
Brown 1: 2 32.0 276 26.0(18.8% )
Brown 95 3.6 24 2.4(33.3%)
Brown 2 28.4 27.0 26.2( 7.0%)
Green 1 10.0 9.6 7.4(26.0%)

Blue 15 14.6 13.0 11.2(21.9%)

Blue 2 184 17.0 16.4(109%)
Black 38 272 216 21.0(22.8%)

() : Rate of decrease in dyeing exaustion of copper sulfate/thiourea treated cotton compared to unt-
reated.

J. of Kor. Soc. of Dyers and Finishers, Vol.5, No.4(1993.12),/ 269



Aol filme A, 5 A4

o,

Fig. 5014 Mizupel tro] M-xfujulel] H]&f~
Helyiol Agisiol 72AA vkl $-5a)
Al ekl Al e
choo] $191° CuTu)i2

iLoo]ddy]qs

Qe g golut,

i

¢kz14t soda, PV.AY
o Halshd mhAA v EaAEch: Bavp 9

g
Nl

ol /b 55t
SR PRGN
slebe st g Aulo] Qliisk o)l ela) b 3ol
2 vhoki sabek o) A A

o whe) tld ol sb Qent Al )
PS80 el it 20 AT, Ll
ol Vg g dbbel (haelne tshal Yajela
AEh luliiir Mal i e Sk /A 9.8
oAl 48 glie] a A s Malgh o

Table 53~ %*]'.—’40] Frighes vpebdl sloju), -
Auiiol mjaf o4k w’L]/&] 9 92w vF Hatk 10

Table 5. Tensile strength for copper sulfate-treated and copper sulfate/thiourea-treated cotton

Copper sulfate

Aftertreated

Copper sulfate/thiourea

20.5 16.8(14.8% )
20.2 17.4( 4.3%)
193 17.9(14.1%)
17.9 16.7( 8.7%)
18.9 182( 4.2%)
176 16.7( 82%)
18.2 16.1(15.7% )
19.2 17.4(134% )
199 18.7( 8.3%)
18.4 174( 94%)

() : Rate of decrease in tensile strength of copper sulfate/thiourea treated silk compared to untrea-

(unit : kyg/inch)
Dyes Untreated
C.LDirect
Yellow 24 19.7
Red 31 18.6
Red 2 205
Brown 1: 2 18.3
Brown 95 19.0
Brown 2 18.2
Green 1 19.1
Blue 15 20.1
Blue 2 20.4
Blac}g}Sﬁw B 19.2
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