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Whitening Effect of Stilbene Type Fluorescent Brightening Agent and
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Chromatic value b* in CIE colorimetric system of cotton fabric dyed with two typical stilbene
type Fluorescent Brightening Agents (FBA) showed similar behavior to visual whiteness evaluated
by white scale, so * and visual whiteness reached maximum at the same FBA concentration on
fabric. The fluorescence intensity at dominant wavelength (440 nm), however, did not agree
with visual whiteness in the range of high concentrations. The effect of self-quenching or re-
absorption on the change of fluorescence spectrum with FBA concentration showed as follows:

(1) While the effect of self-quenching is small, reabsorption significantly influences on the
fluorescence spectrum in the short wavelength region.

(2) The contribution of reabsorption considerably changes at the region of FBA concentra-
tion where b* or visual whiteness reaches maximum.

The concentration of FBA on fabric which leads to the maximum of visual whiteness, can be
estimated from the relative changes of fluorescence intensities at two wavelength maxima (420,

440 nm) where reabsorption affected.
(Received April 4, 1990)
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Table 1. Properties of fluorescent brightening agents
Chemical structure &% Aex™ Aem™**
< >—NH NaO;3S
FBA 1 N N
(C.I. FB85) N)/- W\~ m-cn@m—(’ -‘<N 5.00x10* 350 440
=N =
HO~CH,~CH, —NH SO;Na NH—CH,~CH,—OH
NIO,S
{g.‘?.ZFBSSI) Q—C"=CH=CN-© 6.86x10* 350 432

SONa

* Molar absorption coefficient, ** excitation wavelength (nm), *** emission wavelength (nm).

W3, BHAML SRR Y B BIERTTHEER,
HRBREITD S & T o1 AL¥EHE, KBEORNE
T ONERE % Table 1 1R

2) & A

BAYV Y AR 2g(# 10cmx10cm) 2y, Bk
1:100 08K T | RREBL, REKTC2ETTZ,
BELIOL, C=FAz—FATLEERY v 7AV—
ML CKHEREL, REERTELL. FBE - AR
DRAMDHETIY, BE 140Wx19.3C/cm, EX 0.50
mm, EX196.3g/m? ¢H 5.

(2) Mo ELYERDOER

Hofh b, BRBE 0.006~207% o w.f., ik

"1:50, {RE 40C, RERI60 > TH 5. KA 2g LR
¥ 100ml #¥E 5 € vitvh, HRRE S8 (KER
H¥T¥, M-IN &) Tty PLTHEL . Pt
B 1:50 DRBAKTIETTE, B CERERSE
1.

RERIBRBEBRT L bRDI. 115L, FBALIE
BE, ErH Cit, REATRD EHHLTRIIRARY
AL T HOTY, BuEBK L& Mcllvaine {288k &
*BERE1:4RBEALT PH 7 wHEL, FEAFRL
TERELL. 6K, REFRITERILIIED ORBEE
BaA—wvb (o.w.f) TERIR TSP, Yulits
HEXHET A DBV BETHEL, BERE
NEVCOTHETERRLL.

(3) WMaPRoOEE

1) HRAE

WMAafx o hizL, JIS L0887 wHemlL - &
TIERKB OB KD}, L, Cibanoid white scale® %
AuwTAELZHEL. BohcREE IR WS L
BH3 5.

2) W& E

BAFLXEOHF HIZLT, 150Wxxw ., V7 — 24Tk
XFLTrREEES (AVRARE, »7—-F A% —
SC-2-XCH &) €, =#I@fE (X,Y,Z) W& L1
ZHB HFEUEL, Pl b CIE ZEFRD L* a*,
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45° BT RT JIS 28722 D 4ff a HEMLTE Y,
FIMEAERTRAOXBEARITDH 2.
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Fig. 1. Visual whiteness of cotton fabric dyed with
FBA, evaluated by Cibanoid white scale

O,FBA1; @,FBA 2.
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Fig. 2. Chromatic value 4* in CIE colorimetric system
of cotton fabric dyed with FBA

O,FBA1; @, FBA2.
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Fig. 3. Chromatic values a*, b* in CIE colorimetric

system of cotton fabric dyed with FBA
O,FBA1; @,FBA 2.
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Fig. 4. Relative fluorescence intensity at dominant
wavelength (440 nm) of cotton fabric dyed with
FBA

O,FBA1; @ FBA2.
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Fig. 5. Fluorescence spectra in various FBA concentra-
tion on cotton fabric

O,FBA1; @, FBA2.
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Table 2. Constant values of Merritt’s equation of fluorescence spectra
FBAl FBA2

x # y # z % x # v # z #
K 350 420 300 280 340 240
k 26x 103 9.0x10-3 3.2x1073 12x10-3 0.44x1073 -3.7x10°3
T 1.5x107! 2.6x107? 3.1x107! 0.29x 10! 1.6x107! 2.4x10!
60 (1082)

NI | -El ectronic Library Service



Japan soci ety of Home Economics

AFNNYRERMARBOMANHRLEEXAR7 P L OREKESE

(3) HIEARZ bA KT HBERINO S
HEAR7 bAOBEEM, TicbbiikA<s
LD X TIRREAKOTRINICE D A7 b aAs
TLTWBEELZOR, FRyHTLHPSERETIIN
KEREENBEEIIZY 7 P LTV B S L0 BTIRIR
DODEB RSB LEELLND. 2T 420,440,465 nm D
HIMELY 1,1, I £ L, XLy HHMRI A ST
TWBETBHE, (2-1) IV (2-2) KAWL T,
In(Z,/1,) B3z In(l,/,) LHFER C iTiXROEL

BRI T A Z Lt B,
lnl—:z—aC-Hn(%)o

TIZT, a8 FhTh x#, v HFOTRROKZ
TRRTERTHSD. x,y HCHRRY eWHE /],
I/I, 3pEB X oF—wicie s, Fig 6 iR+ X
SIEHRR E L REFERMIMC & LAV T AR
Bdohhte, x,y HUThIFRROEEYZIT TR Y,
BROEENE f<a b\ x b, LicH-T, HRINDO

FBA1

In(ly/ 12)

N |
= FBA2
N\
x
of
-1 1 1 1
0 5 10 15
FBA concentration ( m moi/kg )
Fig. 6. In (I,/1,),In (I,/I,) of cotton fabric dyed in

various FBA concentrations

O,In (I4/1,); @,In (I,/1,). Relative fluorescence inten-
sity: I, at 420 nm; I,, at 440 nm; I,, at 465 nm.
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Fig. 7. Plots of I /I, vs. I,/I, of cotton fabric dyed in

various FBA concentrations
O, FBAl; @, FBA 2. Relative fluorescence intensity:
I, at 420 nm; I, at 440 nm; I,, at 465 nm. « shows
the increase of FBA concentration.
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