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The fluorescence intensity of fabric whitened with FBA increased as the number of fabric layer
increased, and reached to the constant value that was intrinsic to the sample fabric. The higher
lightness of background used and the larger amount of FBA on fabric, the less effect of FBA on
fluorescence intensity of fabric was observed.

The psychometric lightness L* of fabric in CIE colorimetric system was affected by fabric structure
and not by the degree of whiteness with increasing the number of fabric layer. Psychometric
chroma coordinates a*h* showed the various loci depending on a degree of whitening or blueing

of fabric. For the fabric overdyed by FBA or processed blueing, a*b* linearly converged on the

intrinsic point of the fabric.

For the fabric whitened only with FBA however, b* maximum was

determined at the region 2-4 layers before converging. The psychometric chroma coordinates
a*b* mechanically measured by 2-4 fabric layers agreed with visual whiteness.
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Table 1. Properties of fluorescent whitened cotton fabrics
FBA1* whitened fabric Industrially whitened fabric
No. A0 Al A2 A3 A4 Bl B2 B3
whitness 4 8 10 12 Palegreen 910 12 12

Yarn density (/cm) 14x 19 28 x 22 29 x 22 58 x 28
Thickness (mm) 0.50 0.30 0.32 0.28
Weight (g/m?) 196. 3 97.0 102.0 124.3
Weave Plain stitch Plain Plain Plain
* C.I.FB 85.
2. ®% B bR UHERRY L oREK, HRHE T THICER
MOHA = LKtk (JIS L0807 i e S hic BiEE Rt & & 0),

ABAN, WA Y C. 1 FB 852 (FBAL L BE#Hi)
TAELICHAED RSB 48 (Al~Ad) LREH
DA (A0)TH % (Table 1). Cibanoid White Scale?
THE L-EREENS, 10D 2BEOf Al, A2 &,
RERRBAEOCS A3 (FRAEK : 12), K IUEMAH
A4 % RE Lic. FBAl 0% Bz Al: 0.14, A2:0.68,
A3: 1.94, A4: 9.65mmol.kg-! T 5.

mi Ak A 3 M, Bl, B2 230ME 04, B3k
AEWACFRMTIATLA TV S, BREELEFRE
h9-10, 12, 12 TH5. RO LD, F, & H &
OHROEEMEM S BB L. gkEafio CIE L*a*
*EREMHEL, F (75.0, —3.2, —17.9), # (88.1,14.2,
3.0), ¥ (95.0, —2.5, 19.5), # (85.3, —19.5, —
4.5) ThhH, HOFETXTXTBIITE L.

(2) W O FHE

B, CIE RBRD L*a*b* gz dE U T Ml
E L. MEROARMDO THUIE, K, AD 3L
L, ThXhfEiHBORR L ibhicB7 = v

JIS L0887 (i XERA 5 BRR) THRBRAO T HE
IRTCHI8E (B L) #FEHLC. 3EOTHD
BARERRBULE : 24.8, [Kf8:67.6, B :95.0 ThH5.
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Fluorescence intensity (I y) of fabirc whitened with FBA1 vs. the number (N) of fabric layer

The lines are simulated to Eq. (1). Background is black (@), gray (®), and white (O).
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Table 2. Constant value a of equation I y=»5/(N-+c¢)+a compared to . ,us
that was observed for fabric whitened with FABI
No.
Al A2 A3 A4
I 0ps (MmV) 150 275 396 310
Black 152 277 401 310
(—0.9881) (—0.9971) (—0.9987) (—0.9998)
Gcatc,N=0-16 (MV) Gray 152 277 401 310
r (—0.9945) (—0.9981) (—0.9993) (—0.9999)
White 152 273 398 310
(—0.9988) (—0.9999) (—0.9999) (—0.9999)
Black 150 278 401 310
(—0.9871) (—0.9968) (—0.9989) (—0.9999)
dcale,N=0-4 (V) Gray 152 275 396 310
(r (—0.9942) (—0.9989) (—0.9993) (—0.9999)
White 153 275 403 312
(—0.9997) (—0.9999) (—0.9999) (—0.9995)
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Fig. 2. The ratio of fluorescence intensity (f ) to intrinsic value (I..) of fabric whitened with FBA1

vs. the number (&) of fabric layer

Background is black (@), gray (Q), and white (O).
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BErdich, b, cRThEFh#iBoBREMBY ED S
RS A—2THD.
In=b/(N+c)+a ¢}

Table 2 i2/R3 X 5 K THIAR, K, BvWThos
BRLIBCHEELD Y, ERI6HETOEM S bR
HIRE an=0-16 DL, FRABAOBEEMICIZIEF—HK
Lic. BERAWETODS3 T — 200 H BN THRE an=0-¢
bERECIE-R LI &b, RISk

EhEEL R TELVBARL, 2, 4D3F— &
DAHIIEEEYERTELZ Ehbhoi. Kk, R
BhAv4EREL, THICEREY AV THIE LcHig
DIEHEL, BAECHRELLETHH L ¥BRL
re.

HEEOKEYHET 5100, ThEhOBEMR (I.)
e+ 5#lE (Un/l.) #RD1: (Fig.2). FBAl o{us
BEAREVIRE, THHEEhRoEBEI /NI, HivERD
LRMMERES - 0 FBA REOMMIZNIET S,
FBA BEME b O, T TIZA L ICTREMNERH
XOBRRAKAE L, BREHMC X 33060 LA MR
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Fig. 3. The ratio of fluorescence intensity (I ) to intrinsic value (/.. ) of industrially
whitened fabric vs. the number (¥) of fabric layer

Background is black (@), gray (@), and white (O).
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Fig. 4. Psychometric lightness L*y of fabric whitened with FBA1 us. the number (N) of fabric layer

Background is black (@), gray (Q), and white (O).

D, THhEEROMEI NI kol sE LD
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2) THBHEAm

3 MOMMIT OV TRRICBOEREE ¥ FIE LIk R,
FBAl i L AREOXEBH T bh, BEHEHICHEL
Bl: 266 mV, B2: 376 mV, B3: 336 mV ThH-7-. B3
1 B2 LASOBRBAE (12) % b bics LAEHEL
PR(E
BERECHT58E (In/I-) 1 Fig. 30k b T,

Al~A3 o FBAl i & ARRIC, BRI HL
BETHERERROEEIVNI . 1, 2HOMEN, BFHK
¥HEHR%E D FBAl B EXTEVOIX, 2hbd
OFFEHOEINELLE 20D 1 WD EEL LA,
ORI L THEEROBBCHRTIC LNEES R
5.
(2) HAEEHRE

1) FBAIl i X 384

THE R, K&, Achrx, BEhiB 2B ILTH
EEias L* % BE Lt (Fig.4). L* 3fhix®hb L LR
LT—BMECBET 5. FOffiz, A0: 98.8, Al:
99.0, A2: 99.5, A3: 99.9, A4: 99.3 L, HESE
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Fig. 5. Psychometric lightness L*y of industrially whitened fabric vs. the number

(N) of fabric layer

Background is black (@), gray (®), and white (O).
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ERICHERRAE (12) L uiass L BMEL, 3HME
CELL L BRI ED b,

T B, fi | U OWTEAE (L*.) kxfT 2R
w3k®, FBALl i & e+ % &, Bl: 85.4, B2:
85.7, B3: 89.1, AO~A4: 92.0 L7ch, HOERELE
AKXV EHENE . APREEORIBRA D IR
FFHREROEEINZI N b, X KNTHT
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BBARTHEEZ LR S,

3) 7rv=7 4 7 xAEHK

1) FBAI i L 284

TrE, K, Bz, BEhBxELzeTs
m=5 4 7 3 AR a*b* PE LI (Fig. 6). b 1A
IEMHIET DA FADE MY EIc T e, b LI

MOHEINHES a¥b* OBLIWARC L - T, T,
THABROKEE, AL TTOXBNRLS. KRB
A0 LAMAM At X, EhEBEoMine Lichi-T

Fig. 6. Psychometric chroma coordinates a*b* of
fabric whitened with FBA1 (Al-A4) and the
unwhitened (A0) for various fabric layers

Background is black (@), gray (©), white (O), and
numbers are fabric layer.
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Fig. 7. Psychometric chroma coordinates a*b* of color-

ed fabric for various fabric layers and of the
background paper (A, black; A, gray; A,
white)

Background is black (@), gray (), white (O), and
numbers are fabric layer.
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D a*b* (3, R ERHIC LA - T TR EROBE
PY A HACBE LIboTHDH. —F, HBKk
DVWRE I UKEY T LsBEaITiE, 2~48&E
hE T THORENEL LTHIAETY, Thilk
Fhs & JISL0B07 it shTwb L ok, HERHC
L AERIAEM LT AHET L, JC o HEks B
hs.
BEORETHD b* Ol Al il 4tER, A2
L A3 TR 2~ ERTRAIC/L>TE D, BIRTHREL
7= FBAL B a*b* (4fER, T E) 3, b*
PRAMEC B &M, H—LTRELETHS.
2) WHHEEaH

a*b* R ko> B {L % Fig. 8 12”3, Bl & B243,
Fig. 6 » A2 (EHE 10) ® A3 (HRAK 12) <8
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VTR (2.8, —8.3), B2i2EES 4.2, —14.5) 2
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Fig. 8. Psychometric chroma coordinates a*b* of indus-
trially whitened fabric (B1-B3) for various
fabric layers

Background is black (@), gray (©), white (O), and
numbers are fabric layer.
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Fig. 9. Reflectance spectrum of industrially whitened
fabric (B1-B3), fabric whitened with FBAIl
(A3) and blue fabric.
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