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The Effect of Fluorescent Whitening Agents
on the Whiteness and the Shade of Fabrics in Repeated Washings
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Abstract—Influence of the fluorescent whitening agent(FWA)Y's adsorption on the whiteness of cotton
and on the color change of the dyed fabrics was investigated by repeating wash cycles. Cotton 100%
and cotton60/polyesterdd blended fabrics were dyed pink, blue and vellow, and cyanuric chloride
diamino stilbene(CC/DAS) and distyryl bisphenyl(DSBP) were used for the FWA with laundry
detergents. Fabrics were washed at 20C with Terg-o-tometer. The FWA adsorption amount was
measured by the absorption intensity for the pyridine-water extracted solution.

The FWA adsorption increased on the cotton fabric with the wash cycles. Though adsorption of
CC/DAS continuously increased up to the 20th cycle, that of DSBP increased sharply before the 10th
cycle and reached an equilibrium.

The whiteness of the fabrics dried in the shade was greater than that dried under the sunlight
through window glass.

The color change of dyed fabrics was increased by the number of wash cycles. Pink changed more
greatly than blue, vellow or grey cloth. The color change( 4E) of dyed fabric washed repeatedly up
to the 20th cycle with the detergent without FWA was less than 1. It is recommended to wash pale
colored fabric with the detergent free of FWA.
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Fig. 1. Molecular structures of FWAs.
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Fig. 2. Adsorption of FWAs on white cotton
fabric as a function of wash cycles.

CC/DASE HbE A& 357} 2038743 F713t
E5 FFgol ASHez Fatm glom,
CC/DASY 7t = 01%Yd ol 2038 &8 4
HAlY F24%L2 0003mee s o= ¢ 07~08%

194 / @By m TS5t B12% H35%(2000. 6)

=Lk

ol ¥x2 13 AT wo} g FHF oz w
EA o] F&d aRXdE & 4 ik DSBPs}
CC/DASE 3:12 &3 A& DSBPY &l
—‘r—o]. DSBP_J 7511-& Bip:}»_Q} Tr/\}-tﬂ» 73‘6}:% _lil_o]
w, 7] AFeA: DSBPETE Falako) HA|gh
2089l DSBPRU e Fat %*—% [=a=Xul=
208 M¥oz DSBP:CC/DAS=3:12 &g
AL 0064dmg o2 ok 05% FEE 13] AFHA 9
33 2o,

32 ez ol wist

A skl 0.1%2 FFEwA)s}t 247}51 Al

A= 20377 wHE A F —?— Yol gl AFE X
W #EAE B3 edH oteiA Az W ?iEQI
‘&‘EE 2743 AFAE Fg 37 2}
FWAE H7EElA] @S AAHEZ A5y
A Az AHUEE 13 Aoz W
7t Bzt F7ksht AFH Bl Fote e s
9] Wi Holx o}, 138E 203 A7
Ao} ¥lg Wxg Jebidd, 3 felFe §
& BdF olgiollA Axg WHITE 13 A Ho)
Ale Wt oft ZAFR 2 o)F el Frkste
23S BolXxt, HFFAAs HrbEA] e
o] Wx Wdl= S ANEAL vt
vl sted viwjsirtn & = o

AA digted 01%9 FFSAAE H7 el
WATE AYHE des, 13 AFx HEs}
A FAEAT AEH F olFE RN Az
WA F= DSBP DSBP: CC/DAS=3:17} CC/
DASE A3 S WET ditdos e wn
Z HAr}h DSBP$ DSBP:(CC/DAS=3:1& ¢
108 742] #4230 WEo] 848 Ho|n I ojit

M HEo| =i, CC/DASE o 143] o
48 NE AEA HYo @it Wyt R}y
o =23lde W FWA o] Xolr}t glow,
Wx = ok 1150t} DSBP: CC/DAS=3:19] ¥ %
+ DSBPe} CC/DASS 57t Hag Holx| ¢
I Bx7l &2 DSBPS A9 Hl=3 AES U
ez DSBP:CC/DAS=3:19] &0 = syn-
ergy 2948 Yepintn & 4 ok

G A7 Wt AR AH F fe
& efgBolA Az WHT e win= of

B

Mo of M

LN
ol

o
X

¢ 1

o

=
=
[e]

\_



B2 ARA A o Funtsh 4gus 37

oA A A
& gzl gl o8l trans- 7t cis- ¥

% WsuT 2o 42 2tk oA
=
o

B2 Wasly] qEoz A=, o ¥
ZWAlE UV BHE A3 trans- oA B9
3t cis- 2 ulAp, ol sl Hg TI%
350mmoel A 270nmz A7 =o} Aol
28 B ooy} cis- el ARl dig §2
9] 727t dojur] et

A8 BT HEE ol dxAld Nrng
Z2E DSBPE X7]9 AgRE dvelyy, CC/
DASE AAZ47E S715HA 2 wel] Az

2 Wix9] ze|r7} Yeldt} DSBP: CC/DAS=
3:19] WxE DSBPYEH A9 & s 2
o #2UE B3 HYPolN ARAE FE 3
AN AzGE Wuo FFEUA ke Hole
2},

o&‘,‘, 0y ..\,‘_. oX oE,

>1“<

o)
i
I~

FzuA g Az HETE w4
& RolA AxF RECHE HYol =
5 & o] WEs} dou), duFuA 7}
A7hER e AAZ ANE WREuchs WE
7 502018 ot WRFAAY AHEL WE F3
of EBole, DAL TN AZsE 2]

120

110+

Whiteness
8
i

©
o
!

80

70 —r————— . T
[ 5 10 15 20

Number of Wash cycles

dried without  dried under sunlight

sunlight through windowglass

-v- --V-- Without FWA

-@- --O-- DSBP

—A— --A-- CC/DAS

- --00-- DSBP:CC/DAS=3:1
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of wash cycles.
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