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INTRODUCTION
Silk,0、ving to its characteristic lustre and excellent physical

and chernical properties,haslong found use as a textile fibre

Althё ugh in」 apan the demand fOrthe traditiOnalた iγηonο is

decreasing,the import of raw silk for Western― style dress―

making is becorning increasingly irnportant.Silk can also be

blended、 vith natural fibres(wool,Cotton,ctc)or synthetic

fibres(polyestOr, ny10n, etc.)to prOduce a wide range of

materials These olends are mOst economicaly dyed in One

bath,in order tO save wOtOr and energy.In practice,one―

bath dyeing is used for silk/wool and silk/cellulose fibres 1ll,

but not for silk/synthetic fibres as many problems are

encountered

ln the present stud,an attempt was made to overcome

some of these prOblems by dyeing silk/polyester and silk/

nylon 6 fibres、vith sulphatoethソ Isulphonyl reactive disperse

dソes

EXPERIMENTAL

Materials

Fabrics

Silk fabric(14 Metsuke Habutac)Was used after scouring in

a non― ionic surfactant Noygen HC(Dalichilndustrial Chern―

ical Co.Ltd)of l.Og/1for 30 min at 80° C The polycster and

nylon 6 fabrios usedヽ Vere t〃 ashed in water for 30 rnin at

80° C.

Dノcs

Two reactiOe disperse dyes、 vere synthesised by coupling

diazotised p― sulphatoethソlsulphonyl anilino with NN disub―

stituted aniline The chernical structures and the molecular

weights of these dyes are listed in Table l

TABLE l

Dves used in the present study

しNO帳NOmpttρЮギ
Dye    R        Substituent     Molecular weight

CH3
CH3

CH2CH20H
CH2CH20H

Ｒ

Ｒ

　

Ｒ

Ｒ

414

Dyelng

E//cct O/ρ H
Dye wasintroduced into the dyeing vessela10ng with 200 rnl

buffer sOlutiOn at various pH valuCs After the dyebath

ternperature reached 90°C, cach 2 g portiOn of silk and

synthetic fibre(polyester Or nylon)was immersed in the

liquor and keptthere for l h Afterthis the dyed sarnple was

removed and the unreacted dye extracted with methanOl.

The dyed silk and nylon were dissolved by calciurn ch10ride/

water/ethanol mixture(1:8:2 molar ratio)and 900/o(by

volume)forrnic acid respectively,cooled to rOOm tempera―

ture and dluted to a totalvolume of 100 rnl.The cOncentra―

tion of the sOlutiOn was deterrnined by colorirnetrッ and the

amount of dye fixed was calculated. The amount of dye

removed from the bath deterrnined by adding the amount of

dソe extracted(unfiXed)to the amOunt of dye fixed On the

fibre.

The reactive disperse dyes used gave negligible fixation

on polyester fabric and so only the unfixed dye was deter―

rnined by co10rirnetry of the residual solution.

Effects of temperature and total dye concentration

A constant amount of dソ e was placed in a dyeing vessel

along with 200 rni buffer solution(0.01 mo1/1 acetic acid/

sodium acetate solution at pH 6)Afterthe dyebath ternper―

ature achieved a constant valuc(70,80 or 90°C),bOth the

sllk and the nylon fabrics were immersed in the dyebath

、vhere they remained for O-4h.The slk and the synthetic

fibre were also dソёd in a dyebath(pH 6)containing various

amounts ofreactive disperse dye for l h at 90° C.Exhaustion

and fixation of dyc On the slk and synthetic fibres were

deterrnined as doscribed proviously.

RESULTS AND DISCUSSION
Silk and polyeζter fabrics were dyed by reactive disperse

dyes l and 2 in the dyebath at various pH values The effects

Of dycbath pH On the uptake of these dyes on silk and

polyester is shown in Figures l and 2 Both dyes were

exhausted and fixed over a pH range 6 to 8,but onlv a very

もma‖ prOportion of dye l was exhausted onto the polyester,

and even 19sS Of dye 2 The more hソ drophobic dye l was

taken up more by silk and polyester than、 vas dye 2.

The cffect of dye cOncentration on the uptake of dyc‐ l by

slk and polyester was exarnined and the results are shown

ih Figure 3 Exhaustion(On silk and polyester)and fiXation

(On Silkl inCreased slo、vly at lower dye concentration and

increased somewhat at higher dye concentration.Thisis duc

to the low solubihり  of dye l in water 
´
「 he cxtent of

exhaustion of dye l on silk was over 20 times that on

polyester at l.5× 10~4 rno1/1 total dye concentration.
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ancr polノ es″erri h,9oOc,
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Concn of dye(x10・ m。ソl)

Figuに 3-ItteCtOrd″ bath concentralわ n Onナhc uptαたοo/dノο

l by● Iた and pottester rpH 6,lh,90° Cl

The relationship between the tptakc of dyc 2 and dye

concentration is po■ rayed in Figure 4. Exhaustion and

fixation Of dye 2 on silk increased linearly with dye con―

centration. At a total dye concentration of 1 5 × 10~4

mo1/1both parameters were greaterwith dye 2 than with dye

l,Dye 2 dissolved the more readily in water and thus the

reaction was prornoted by an increase in dyo concentration

Dye 2 failed to be adsorbed opto polyester o、 vino to itS high

hソdrophilic character,even at higher concentrations

Adsorption of reactive dispersO dves on silk/ny10n 6

The effect of dyebath pH on the uptake of reactive disperse

dyes by silk and nソ lon 6 was examined and the results are
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sho、vn in Figures 5 and 6 The dye uptake of dye 1 6n silk

ahd nソ 16n6rOached a matti“um atわ H s and 6-8 respec

tivelソ  The ratio of fixatiOn to‐ exhaustiOn was found tO be

Oery high At pH 6 the uptake of both dソ es on silk was vと ヮ
sirnilar to that on nylon Dyeing experilnents were thus

carried out at pH 6 at constant dye concentration.Figures

7 and 8 indicate the variation in exhaustion and fixatiOn with

tirne respectively for dye l, while Figures 9 and 10 give

sirnilar inforrnation for dye 2.
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Figυκ 9-Exhaustiο n rateげ dノe2ο n silた and nノ Ion α
`ρ

H 6

Exhau6tiOn and fixation increased with temperature and

tirne in all cases lncreases were noted even after 4 h.The

dソcing rates observed when using reactive disperse dyes for

silk were essentiany the same as those for nソ 10n; this

Time,h

FIgure 10-■xa“on raFe or dノ e2。 n JIた ond nノ′On α
`ρ

H 6

0.5       1.0 1.5

Concn of dye(x10‐ mOソ |)

Rgυκ ll― 民教3Ctげ dノC COncentra“ on οn ιhc υριαたcげ dノel
bノ J′たαnd nノ Iοn lpH 6,1ん ,90° Cl

0.5         1.0        1.5

Concn of dye(× 10 4 mOy)

Figuた 12-E〃ectげ dノe COntentra"on on the υptaたcO/dノο2
bノ jlた αnd nノ′οnlpH 6,lh,9θ 9Cl

simllanり しvas also found in the旅」ationship betwecn dr

uptake and concentration(Figures ll and 12).The relation―

ship between exhaustiOn or fixation and dye concentration

in the dyeine of slkwith reactivo disperse d,cs Was virtually

the same as in case of nylon

The maxirnum degrec of adsorption Of dye l on nylon

u′as about 2 6× 10~5 rno1/g,this being lessthan the amount

of amino end groups in nylon 121 1t is fOr this reason that

nylon adsorbs dye l to the same degrec as does slk
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