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Abstract

For the development of dyeing system with natural coloring matters on the cellulosic fiber, the
effect of thickening and fixation with cationic polymer was investigated. In this paper,
pretreatment conditions with cationic polymer and dyeing with typical acid dyes on cotton cloth
and transmission of dye through cellophane film were examined for getting basic information. In
these the molecular size and i i ic balance of dye were important for
uptakes which may relate to pretreatment concentration with cationic polymer. From these
resullts, color depth ( CD ) as proportional value of amounts of dye uptake, fixing rate (FD ) and

ion of thickening ( MT ) were calculated. Furthermore, the relative affinity ( RA =
CD - FD - MT), which was defined as an overall parameter for coloring matters, was useful for
estimation of dyeing behavior.
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Orange 1), C. I. Acid Yellow 1 ( Naphthol
Yellow S ), C. I Acid Red 88 ( Roccelline )
LT C 1. Acid Red 85 ( Acid Red PG )
D4 FHET, Table | IZZDLFHEE, HFR
BLUBHAZR L. ORI, NYS BXUROC i3
HREZZOEHEEAL, AR IHRESE
Robinson-Mills MF#Y (Z LV ERLTHN
7.

BB AMTEREN (PR 417 —Hg
ERBA) LEEOEFVELTERAREA
VT gvs (FHES R 200, BIER
40pm, JEILARFFART LV ft5) AV A8
Tl HEA A HEREEEA S A 7 HC 1g/1 &
SV, WEH 1:100, 80CT 30 SRAEE, A
AURBERARTT T ERVE Lk, BEL
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Fig.1 Basic chemical structure of M11.

2-2 Wil (2& B ARMAOMLE

AR ORREE T BBRORE2M pH B X
VHFA BT Ml BEELRNT 2D
i, 7 YFIT NaOH &AL, #EE 0.2~5.0
g/l, BFA R TF MIL 0.0~30.0 ¢/l , ¥
H1:50,80CTC 30 RLIERK 1 A ZIAKE
KTHPE Lotk BELTERIANL.



Table 1 Chemical structure of dyes used
(ORI, NYS, ROC, ARP).
C1.Acd___ Chomical structuro __ Molecular weight _Gymbol

H
Orange 1Nao,54©—’4=~—‘g 350 ORI
Na
NaOqt NO,
1 358 NYS

Red 88 ”‘035‘8_“ 4@ 400 ROC
Red 86 § ""OZ‘OC"SM ARp

2-3 W ISEBABFELUVLONST AN
LORATRE
22 CHREREREL LI, WThofseb
NaOH %M 7= M1 OKESHER, 18k 1:50, 85
~90°CT 30 AMAE L. ThTRDEEIT
BB ML & NaOH OROEEOMITNTRY
HkD LB THS.

2-4 BEFHICLIRE
KR ORGERABREORBOLDIC, R
T & 0.3 %o.w.f, pHe, WL 1:300, 50CT

Df ( X105 g/ g-fiber )

00 10 20 30 40 50 80
Conc. of NaOH (g1)

Fig. 2 The relationship between amount of
NaOH and Df
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1 BRI EL, Zaar 7 A AOEAR ORI
B2 %ow.f, W 1:100, 50CT 24 FeRI%
@Bli. TOMOBEFNTRYL ORI RE 2%
ow.f, ¥k 1:50, 85°CT 30 MG L= K
BATOWE OYER Df (/g - fiber TP A
OEHELEL, FRCERLICRERE D LI
BHBREEMTARELEKRICE Y RDLN,
Rz RO & S A2 GRE CD HORE bIT-
7.

TaNLT AN ADBEE, SHERFOY
T ARNMICEEY (1 TEEE -logT ERE L
7o B, BEEOCWER, BESHERUEAE
BRI V-55 Bis X BB EAE
U-mini 1240 3%, BEEI=1I/AFH
Color reader CR-1I3 A ZnEhfEMALE.
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HEOREIL, ML 10g/1, NaOH JREE 0.5~5.0
/1, W 1:50, 80CTAK % 30 Sy HATAE
Liz. Z20%, RITREL, REEERDT.
BONMERY Fig. 2 1R L.
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WIZ, B HHDR ML OBREORINI, NaOH
2g/1, MI110.5~30.0 g/l, #k 1:50, 80CTA
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U, Rk Rk, ORI ORFHICE 25 ML

)

DFf (X 10~ mol/g+fiber )

w18 w5 2 B
Cono, of M-11 (g/1)

Fig. 3 The relationship between amount of
M11 and Df.
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BEORE% Fig. 3 ITRLE. ML ORBRE
A30.5¢/1 RENLRFHRN/BBCHML,
10g/1 RECIRIEFHEICET D LB bR
. TALORERNG, KREHE LT ML
& NaOH OMBRENLE 5:1 LTH005&KD
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REEOEEFARETHD Z LMD, TR
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Triclin, InEREREHe LT =R
WED Y E25 CD (=log (100/Y) )} £ LTK
DENEHDOTHD. 2, CD MEIEICHE
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Fig.4 The relationship between Df and CDo
by concentration of pre-treatment.
Df : Dye uptake, CDo : amount of color
depth  before washing.
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LTHELSEL, BEAOEREE CDo,
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Rtk @ CD D HEZSR FD %)=
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2 LORBAIKT S CDs & DHA b RYAE
#£MT 2HH L. $72bb, FD®) REEY
FAZ, MT BREARIHET S b0 ELE.
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#IE b Fig. 4 BV Fig. 5IRLEL YIS, ©
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3-3 REEMHR & RHOLEHE & OBE

BEORRICESOT, ARBIC L HREE
EHR LRBOLFERE L OBEEXRNT O
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g/g - fiber, ¥k 1:50, 85~90°C T 30 SyRiAH
AU, 2B, IRLOREITBNTE, &
LEENLEE BB IHROEL DK
BEEFBIIANLY) COREBRENR LR
FTBIHIC, WTR LR ZRMES, Rkhi
BE 2% owf, Mk 1:50, 85CT 30 HRIRe
Uiz, UL, REOBRREZDSHIC
ROCDH A1, NayCO, DEIMIC & 1 Rt & pH10
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Fig.5 The relationship between Df and CDo
Df : Dye uptake, CDo : amount of colar
depth before washing.
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Table 2 Magnifications of thickening and relative affinities with concentrations of

pre-treatment by M11.

MW. | Conc.of | DI
Dye | — Mil (x10% CDo CDs m MT RA
Yo | (g/g-f)| mol/g) (%)
n.p. 178 0214 0.056, 262 1.00 001
350 010 == 0.269 0.097 361 173 0.06
ORI| — 025 221 0366 0.143 391 255 014
30 050 292 0439 0.247 563 44 061
100 364 0.499 0324 649 579 122
200 489 0.588 0424 721 751 231
o.p. - 0.004 0.000 = = -=
358 0.10 b 0.047 0.000 et o, -
NYs | — 0.25 -- 0.064 0.000 - -- -
41 0.50 - o.Ls 0.032 278 -- --
100 -— 0138 0.052 317 - -
2.00 -- 0.144 0.059 410 - -
np. 113 0.427 0256 60.0 100 015
400 0.10 == 0.630 0539 856 1 097
ROC | — 025 169 0.687 059 863 233 121
25 0.50 278 0.785 ony 913 280 183
100 432 0953 0.903 948 35 LS
2.00 597 1095 1.065 973 416 431
n.p. 092 031z | | 0221 710 100 016
802 010 -= 0.635 0.584 920 264 142
ARP | — 025 126 0.657 0.624 95.1 282 167
26 0.50 202 0.720 0.685 95.1 310 202
1.00 249 0779 0152 9.5 340 247
200 320 0819 0.806 984 365 289

T/O : Inorganic,/Organic ratio ( caled. for —SOsH=250, Na*=500 ).

Conc. of M11 : pre-treatment amounts of M11 g/g * fiber,

n.p. : no pre-treatment

CDo : amounts of color depth before washing, CDs : amounts of color depth after washing
FD ( % ) : fixing rate =( CDs,/CDo ) x 100

MT: of thick

CDs by pre:

CDs by n.p.

RA : relative affinity=CDs * FD - MT

BEICHEL, £7, ARP OBAN, 30% 7
LLTREBLE.
HRFHZOWTORBRERLBREEEHR
( CDo, CDs, FD % LT MT ) % Table 2 i
LT, 2%, RALER L TORGRELE np.
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BE /AR 1/0 8 ) LOFETRE L.
1/0 fEDOHT—SOMH & Nat i3 XMERICH - T
ZREN 250 BET 500 & LTHEHB LY,
AILBARENZBLRANORE HEOER
BE (s IZBLETEEE Fig. 6 (TRLE.
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Fig.6 CDs by concentration of
pre-treatment.
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Fig.7 RA by concentration of pre-treatment.

ROC LIZIEREHILTWAA, ATLABRENED
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tayor

Fig.8 Penetration and adsorption of ORIl
in stacked film ( pre-treated film on
the first layer)
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