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The technique described in Part | has
been extended to cover the replacement,
in g range of colours, of three levelling
acid dyes by both three 1:2 meral-
complex or similar dyes, and by three
reactive dyes. The replacement dyeings
obtained were all acceptable com-
mercial matches and showed much
improved wet fastness properties.

Introduction

The various methods available for the
rapid replacement of dyes in a recipe by
others of more desirable properties have
been described in Part 1. A simple tech-
nique was described in which a single dye
replacement could be made in a range of
colours, using three standard dyes, this
being based on the relationship between
the new dye and the three existing ones
in terms of a 1% dyeing of the former.
Perhaps a more important consequence of
the introduction of new dyes is the
replacement of all three dyes in a recipe
by three of a different class. Thus, higher
wet fastness requirements in the carpet
trade have meant the gradual replacement
of levelling acid dyes by e.g. 1:2 metal-
complex dyes, and the stringent washing
conditions which Superwash wool [1]
has to withstand have dictated the use of
reactive dyes in that field.

Part II of this work extends the
method, proved to be suitable for single
dye replacements, to the wholesale
replacement of dyes of one class by those
of another. With the above cases in mind,
conversions have been made for a series
of colours dyed with levelling acid dyes,
to give suitable matches with both 1:2
metal-complex dyes or dyes with similar
dyeing characteristics, and reactive dyes.
A general assessment of these conversions,
along with the one-for-one replacements
detailed in Partl, is given in terms of
closeness of match, and on the bases of
fastness properties and price.

Though the replacement of three dyes
of one class by three of another in a range
of colours can be carried out manually, a
small computer programme greatly simpli-
fies the calculation.

Experimental
The wool used, and its preparation for
dyeing, are as described in Part I.

DYEING CONDITIONS
1:2 metal-complex dyes were applied
starting cold and raising the temperature
to 98°C from baths containing 2gl™
(NH4), 80, and 0.3gl? TIrgasol SW
(CGY).

Reactive dyes were applied starting
cold and raising the temperature to 98°C
from baths containing lgl™ Albegal B

(CGY), 3.0% CH;COOH and
Na,S0,4.10H,0. The pH was 5.5.

10.0%

DYES

These were commercial samples and are
listed according to the Colour Index
classification:

1:2 Meral-complex dyes: Reference
(Figure 1)
*C.I. Acid Yellow 79 [1]
C.1. Acid Yellow 177 2]
*C.1. Acid Orange 94 [3]
C.1. Acid Red 259 [4]
*C 1. Acid Red 302 [5]
C.1. Acid Brown 289 [6]
*C.1. Acid Violet 109 [7]
C.lI. Acid Violet 78 8]
*C.I. Acid Blue 225 [9]
C.I. Acid Blue 187 [10]
*C.1. Acid Blue 239 [11]
*C.1. Acid Green 40 [12]
C.I. Acid Green 87 [13]
C.I. Acid Green 57 [14]
C.1. Acid Black 132 [15]
Reactive Dyes: Reference
{Figure 1)
C.I. Reactive Yellow 39 Lan Y4G
C.I. Reactive Red 65 Lan RB
C.I. Reactive Blue 69 Lan B3G
C.1. Reactive Blue 50 Lan B3R

*“These are not 1:2 metal-complex dyes but
constitute a special group having dyeing charac-
teristics similar to 1:2 metal-complexes, and
developed for use alongside the latter.

REFLECTANCE MEASUREMENTS
These were made on an Optica CF4DR
spectrophotometer.  Otherwise, colour
measurement of dyed samples was as
described in Part 1.

Mathematical Basis

In order to match, with 1:2 metal-
complex dyes, a standard colour dyed
with three (Yellow (Y), Red (R) and Blue
(B)) levelling acid dyes, it is necessary
first to match each metal-complex dye in
terms of the existing levelling dyes, as was
done for the single replacement of an acid
dye (Part I, (i) to (iv)).

(v) The procedure for the 1:2 metal
complex conversions is as follows:
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Any metal-complex dye (L) will be
matched by a suitable mixture of the
three acid dyes ¥, R and B.

Thus

10% L =y, Y + R+ 5B (1)
If the existing colour,dyed with acid

dyes, is to be replaced by a recipe

containing £ and two other metal

complex dyes M and MV, then as above:

1.0%M§y2Y+r2R +bgB
and
I.O%NEy3Y+r3R + b8

()
(3

These equations must now be solved
to give Y, R and B, respectively,in terms
of the new metal-complex dyes L, M and
N. Though the three simultaneous
equations can be solved manually, this is
most easily achieved by using matrix
notation.

A group of fifteen 1:2 metal-complex
dyes was selected, from which the tri-
chromatic mixture most suited to each of
the eight standard colours could be
found, and to cope with the coefficient
inversions of all fifteen 1:2 metal-
complex dyes chosen in this work, a small
computer programme was written. Thus,
for a number of combinations of 3 dyes,
the programme gave the evaluations of
the inverted coefficients:

1.0% Y=y L+rM+b N

1.0% R =2y, L +r,M+b.N
and
1.0%B=y,L+r,M+b'N

where y', r), b, etc., are the inverted
coefficients.

For a colour the

mY + pR +qB

given by recipe
mY =my' L +mr\M+mb' N
PR =py L +priM+pb,N
aB=qy L +qriM+gb' N
Addition of the right hand side terms
then gives the recipe for the colour in

terms of L, M and N, the three 1:2
metal-complex dyes.

Le. (my\ + py, + qy L + N
(mry + pr, +qr,)M +(mb' + pb, + qb )N

Should any of these final coefficients
of L, M or N turn out negative. then
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another combination of three of the 1:2
metal-complex dyes must be chosen.

{vi) The inversion matrix programme was
also used to obtain matches to
colours A—H using reactive dyes, and
from a selection of five Lanasol
(CGY) dyes, the most suitable tri-
chromatic combination was found.
Since most of the reactive dyes were
very similar in hue to the Y, R and B
acid dyes, the recipe conversions
might have been expected to give less
trouble than some of the other con-
versions. In fact, the only anomaly in
the whole study occurred when one of
these dyes, Lanasol Red 6G, was used
as the red component of the reactive
dye mixture. This particular hue
appeared to lose its yellow character
when mixed with other dyes of the
same class, and Lanasol Red B was
therefore used as the red element for
all eight colours.

Results and Discussion

1:2 metal-complex dyes are generally
duller than levelling acid dyes of cor-
responding hues, and in the selection of
fifteen dyes were a number which were
not 1:2 metal-complexes, but were dyes
of similar dyeing properties chosen for
their brightness of hue,

The positions of the fifteen dyes, at
1.0% depths, plotted in ANLAB Colour
Space according to their A,B co-ordinates
are shown in Figure 1 along with the
three acid dyes, Y, R and B, the four
reactive dyes used in (vi} and the eight
standard colours. The construction of
triangles between the co-ordinates of the
dyes, as shown in the figure, allows a
rapid initial assessment of the most
suitable group of 1:2 metal-complex dyes
required for the matching of a particular
colour.

The most suitable dyes, in general, are
those whose co-ordinates form the apices
of the smallest triangle encompassing the

B
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Figure 1 — A and B co-ordinates in ANLAB Colour Space of all dyes used

along with eight standard colours



co-ordinates of the required colour. Other
factors may influence the choice of dye
combinations, where the colour co-
ordinates are enclosed by more than one
triangle. Thus, cost and compatibility
factors may dictate the choice of a larger
triangle rather than a smaller one. In
addition, it is sometimes found that a
given colour is not obtainable with a
certain group of dyes, though the tri-
angulation system may appear to suggest
the opposite. This is due to the point to
point construction of the triangles whose
boundaries, in practice, are often found
to be curved. Clearly, when a red, blue,
yellow acid dye mixture is being replaced
by say a yellow, olive and brown mixture
of 1:2 metal-complex dyes, some degree
of metamerism may be expected and this
aspect will be considered later for one
particular colour.

After matching 1% depths of all 15
dyes with mixtures of the standard (Y, R
and B) levelling acid dyes, the Y, R and B
coefficients for these dyes were fed to the
computer and the coefficient inversions
carried out for a mixture of three 1:2
metal-complex dyes, selected in the first
instance by examination of Figure 1.
Should the sum of any three inverted
coefficients appear as negative, another
mixture of the 1:2 metal-complex dyes
must be chosen and the process repeated.

Manual solution of equations 1, 2,
and 3 (see (v)) is also possible, though
somewhat laborious. The same procedure
was adopted for the four reactive dyes,
(vi), and the recipe conversions so
obtained are shown in Table I.

The resulting conversions are now
compared with the standard (¥, R, B)
dyeings for the eight colours on the basis
of:

Closeness of match
Fastness
Dye costs.

The full analysis of results includes
the one-for-one conversions described in
Part I. {(i) to (iv)).

CLOSENESS OF MATCH

The colour differences between the
standard (¥, R, B) dyeing and conversion
dyeings (i) to (vi} were evaluated in terms
of ANLAB (40) units [2]. These AF
values are given in Table 2 along with the
average of the values for each conversion
over the range of colours A—H. All the
average values fall within the limits of
1—3 units generally accepted within the

TABLE 1

*Recipes for Replacement of Standard Levelling Acid Dyes by 1:2 Metal-complex (v)

and Reactive Dyes (vi)

C.1. Generic Name

Acid Yellow 17
Acid Red 37
Acid Blue 23
Reactive Yellow 39
Reactive Red 65
Reactive Blue 69
Acid Blue 187
Acid Violet 78
Acid Blue 225
Acid Green 40
Acid Green 87
Acid Black 132

C.I. Generic Name

Acid Yellow 17
Acid Red 37
Acid Blue 23
Acid Orange 94
Acid Red 302
Acid Brown 289
Acid Yellow 177
Acid Green 57
Acid Green 87
Reactive Yellow 39
Reactive Red 65
Reactive Blue 69

C.I. Generic Name

Acid Yellow 17
Acid Red 37
Acid Blue 23
Acid Green 57
Acid Yellow 79
Acid Violet 78
Acid Black 132
Acid Brown 289
Reactive Yellow 39
Reactive Red 65
Reactive Blue 69

C.1. Generic Name

Acid Yellow 17
Acid Red 37

Acid Blue 23

Acid Orange 94
Acid Red 302

Acid Brown 289
Acid Violet 78
Reactive Yellow 39
Reactive Red 65
Reactive Blue 69

Colour A
Standard (v) (vi}
0.18
0.42
24
0.325
0.441
1.2
1.43
0.519
0.342
Colour C
Standard (v} (vi)
0.36
0.38
0.26
0.236
0476
0.327
0.463
0.399
0.13
Colour E
Standard (v) (vi)
0.5
0.02
0.5
1.06
0.38
0.626
0.021
0.25
Colour G
Standard (v) (vi}
095
0.5
0.02
2.42
0.521
0.048
1.17
0.525
0.01

*All figures represent % dye o.w.f,

Colour B
Standard (V) (vi)
0.22
0.08
0.7
0.292
0.084
0.35
0.386
0.129
0.256
Colour D
Standard {v) (vi)
0.41
0.04
0.21°
0.124
0.11
0.17
0.495
0.042
0.105
Colour F
Standard (v) (vi)
0.66
0.66
1.68
1.01
0.797
0.428
0.891
0.693
0.84
Colour H
Standard ) (vi)
10
1.0
1.0
0.827
£.22
0.047
1.29
1.05
0.05
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TABLE 2

Colour difference (ANLAB (40) units) between Standard and Conversions (i) to (vi)

for Colours A—H.

Conversion
A B C D
(i) 1.07 212 1.61 3.06
(ii) 1.81 1.61 1.50 1.18
(iii) 1.48 234 450 324
(iv) 0.8 0.4 0.58 3.14
v) 2.15 131 4.08 044
(vi) 256 1.51 390 203

textile industry. Conversions (iv), (ii) and
(i) give better results for the range of
colours than (vi) (v) and (iii). It is not,
perhaps, surprising that the latter group,
consisting of two three-for-three conver-
sions and the replacement of a bright blue
by a dull grey, should be less successful
than the more straightforward conver-
sions (iv), (ii) and (i).

Figure 2 shows the (A, B} co-
ordinates of the conversion dyeings
plotted in groups for each of the eight
colours, though, perhaps not surprisingly,
there is little correlation between these
data in two dimensions with the three
dimensional AF values quoted above.
Thus, there is no evidence from Figure 2
that conversions (iv), (ii) and (i) are any
better than (vi), (v} and (iii), as suggested
from the AFE values.

In general, each group of (A, B)
co-ordinates shows surprisingly little
scatter about the straight lines drawn
through the {0,0) point and the co-
ordinates for the corresponding standards
(i.e. colours dyed with the ariginal Y, R,
B acid dyes). This suggests that the
differences between the conversion dye-
ings and standards are in the main not
hue differences. Further, in order to
investigate the closeness of the various
dyeings to the standard, colour G was
examined in more detail.

Information was sought on:

a) Comparative visual and instrumental
assessments of the six dyeings against
the standard.

b) The influence of metamerism arising
from the replacement of one or more
dyes in a recipe.

Visual assessments were made by four
experienced colour matchers and their
gradings (with respect to hue, strength
and brightness) of each conversion against
the standard, placed the six dyeings in
order of increasing closeness of match:
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AE (ANLAB (40) units for Standard vs Conversion ([lluminant C)

E F G H Average
287 206 135 103 1.89
1.63 2.5 1.22 231 1.72
1.08 3.62 228 245 2.62
.65 0.82 196 1.38 1.34
1.95 248 238 2.8 2.12
2,17 L1 062 229 2.02

(v) (i) (vi) (D) (iv} (i)

The comparative instrumental assess-
ments were carried out in a number of
ways:

1. As a completely external assessment,
ICI Organics Division measured the
seven dyeings on a Hardy Spectro-
photometer and the reflectances
obtained were integrated for Illumin-
ants A and C. Colour differences
between the six conversion dyeings
and the standard were calculated in
ANLAB (40) units for both Illumin-
ants. These values are given in Table 3
along with a computed index of
metamerism, and, with this particular
colour, any value less than 0.3 units
would represent a colour difference
not normally visible. In fact, only

24 Colour D
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dyeing (ii) fulfil's this requirement for
both IMluminants, though apart from
dyeings (v) and (vi), the conversions,
according to this assessment, all
represent commercially acceptable
matches. The index of metamerism
figures illustrate the highly metameric
character of the match between the
standard and dyeing (v).

The closeness of match in this case
increases in the following order:
for Nluminant C

(v) = (vi) (iv) (i) (iid) (i)
for Nluminant A

(v) (vi) (v) (iii) () (iD)

. The AFE wvalues obtained in 1, above,

from reflectance data, are con-
veniently compared now with those
obtained (in the same ANLAB (40)
units) from colorimeter measure-
ments by converting the Colormaster
R, G and B values to tristimulus X, ¥
and Z and hence, by means of the X,
Y, Z -V, Vy, V; tables, to cclour
differences. Table 2 gives the AF
values based on colorimeter measure-
ments on all eight colours. The data
for colour G show an average colour
difference between the standard and
six conversions of 1.63 units, dyeing
(v) again showing the greatest differ-
ence. The order of increasing close-
ness of match is

(1]
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Figure 2 — A, B chromaticity co-ordinates of six conversion dyeings (i)—(vi) and

Standard (St} for colours A—-H



TABLE 3 as closest,and dyeing (v) (CIE 1964)
or dyeing (vi) (Cube Root) as furthest
Spectrophotometric Assessments of Colour Differences between Six Conversion from the standard. The FMC-2

Dyeings and Standard for Colour G (ANLAB (40) Units) {(MacAdam} and NBS formulae tend

to give results which differ from other
assessments, particularly with dyeings

Colour Difference Breakdown of AE in terms of dyers

(AE) variables (ii), (iii) and (vi). The tendency of the
Dye Hluminant C Hue Brightness Strength order of AF values obtained by the
Conversion FMC-2 (MacAdam) formula to differ
(i) 1.0 .52 Red .43 Duller .10 Stronger from other colour difference compu-
(ii) 0.2 A2 Yellow .01 Brighter .12 Stronger tations has previously been noted
(iii) 0.9 .20 Red .40 Brighter .33 Stronger [4].
(iv) 1.1 .57 Red .07 Brighter .48 Stronger
(v) 2.2 .62 Yellow  1.53 Duller .10 Weaker Table 4 also shows, for comparison,
(vi) 2.2 .85 Red 1.14 Duller .19 Stronger the order of visual assessments for the six
Hluminant A conversions. The following comments can
d . : .
(i) 0.5 02 Red 39 Duller .10 Stronger ?Sj(?:) D a’;etgf“?f,‘)’gnfihfvi;"l‘)aff?l‘fe”‘ons
(ii) 0.2 .17 Yellow .03 Brighter .05 Stronger ’ ’ ’
(iii) 0.9 .11 Red .49 Brighter .30 Stronger Dveing (ii) is th " 1
(iv) 1.0 40 Red 20 Brighter .41 Stronger 2 ol (if)is the most acceptable,
veing (v) the least accept-
(v) 42 2.57 Yellow 1.43 Duller .18 Weaker able match, as assessed both
(vi) 2.4 1.10 Red 1.10 Duller .24 Stronger visually and instrumentally.
Metamerism
(i) .50 Yeliow .04 Brighter Total .54 b) Comparisons of dyeing (ii} and (v}
(ii) .05 Yellow .02 Brighter .07 Weaker  Total .14 with the standard gave the most
(iii) 09 Yellow .09 Brighter .03 Weaker  Total .21 consistent assessments.
(iv) .17 Yellow .13 Brighter .07 Weaker  Total .37
(v) 1.95 Yellow .10 Bri_ghter .08 Weaker Total 2.13 ¢) The matching of dyeing (vi) gave
(vi) .25 Red .04 Brighter .05 Stronger Total .34 the least consistent assessments,

e.g. three methods assessed it as
the best match, two as second
worst and one as worst,

) (i) (v) G D) o)
and this order agrees well with those
already quoted,apart from dyeing {(vi),
which appears in this instance as the
best match. The ratings from the
reflectance measurements in 1 show
dveing (vi) to be an inferior match to
all except dyeing (v). As will be seen
later, when the results from the
various instrumental assessments on
this colour were compared, dyeing
(vi) showed the least consistency,
varying from the best match in one
case to the worst in another. The
visual assessment placed it in an inter-
mediate position.

combination of acid dyes is replaced
by three dyes of a different type
(premetallized dyes) as in dyeing (v).
Reflectance values from the curves
were computed to give AFE values
expressed in terms of four other
colour difference formulae. These
were the CIE 1964 Formula, Cube
Root, FMC-2 (MacAdam) and NBS
equations, the first three of these
having been investigated by CIE [3].
These results are shown in Table 4
and indicate that the CIE 1964 and
Cube Root formulae give more con-
sistent agreement with the assess-
ments in 1 and 2 in placing dyeing (ii)

d) The index of metamerism (Table
3) demonstrated that the dyeing
(v)/standard pair was by far the
most metameric. The index of
metamerism is least for dyeing
(ii), and so the greatest and least
metamerism are shown by the
least and most acceptable dyeings,
respectively.

¢) The best agreement between
visual and instrumental assess-
ments is probably shown by the
CIE (1964) formula.

3. The reflectance curves of the six TABLE4
dyeings and standard were drawn.
Dyeings (i), (ii), (iii), (iv) and (vi) gave
reflectance spectra differing slightly

Colour Differences from Reflectance Measurements between Standard and Conver-
sions (i) to (vi) for Colour G

from that of the standard. The Colour G CIE 1964 Cube Root FMC-2 NBS Visual
spectra of dyeing (v) and the standard, Formula MacAdam Assessment
on the other hand, showed the Order
behaviour typical of a pair of (i) 2.32 2.24 2.31 1.76 2
metameric patterns. A degree of (ii) 0.62 0.88 2.42 1.24 )
metamerism may be expected when (ii1) 2.82 1.90 497 3.52 5

all six pairs were compared, though it (iv) 1.81 1.02 2.01 1.44 3

is not surprising that the effect should (v) 4.13 2.37 4.78 3.27 6

be greatest when the standard ¥, R, B (vi) 3.81 2.58 1.15 1.13 4
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ASSESSMENT OF FASTNESS PRO-
PERTIES

Wash fastness
Requirements for labelling ‘Woolmark’
and ‘Superwash Wool’ on woollen goods
demand a high degree of wash fastness, as
does resistance to shampooing in_the
carpet industry. [SO 3 (60°C) wash fast-
ness test is a rigorous test and one which
levelling acid dyes will not withstand.
Table 5 shows the improvement in wash
fastness resulting from conversions (v)
and (vi) when compared with the
standard dyeings using levelling acid dyes.
Since an increase in fastness,obtained
by replacing one or more dyes in a recipe,
is often thought to be achieved only at
the expense of an increase in cost, the
combined dye prices for all conversions

TABLE 5

are also included in Table 3.

Comparison of the fastness and price
figures shows that this assumption is not
always true and that judicious dye selec-
tion can lead to savings in both areas. The
cost assessments will be discussed in more
detail.

Light fastness

Assessments of light fastness for conver-
sions {v) and (vi) and standards for the
eight colours are given in Table 3.
Exposure of samples and blue wool light
fastness standards was carried out in the
Microscal light testing lamp [5]. The light
source in this instrument is a mercury—
tungsten one and extensive comparative
studies [6,7] have shown it to give results
very similar to those obtained in the
Xenotest.

ANALYSIS OF DYE COSTS

The costs of all six conversions,together
with the standards for the eight colours,
are given alongside the fastness data in
Table 5. These costings represent the
prices of dyes only, and are based on
figures supplied by the respective manu-
facturers as at June 1974.

While replacements involving dyes
more costly than existing ones, might be
expected to result in an increase in total
cost, this is not always the case (e.g.
colour A (0.18% Y + 0.42% R +2.4% B),
where the recipe using reactive dyes is less
costly than that using the original yellow,
ted and blue acid dyes) and such factors
as the relative colour values of two dyes
and total depth of colour invalidate
generalizations of that sort.

The following points are worth noting:

Fastness Properties (Standard and Conversions (v) and (vi)) and Dye Costs (Standard and Conversions (i} to (vi)) for Colours A—-H

ISO 3 1SO 3
Wool Cotton Alteration Light Dye cost Wool Cotton Alteration  Light Dye cost
Fastness  (£/kg) Fastness  (£/kg)
Colour A Colour E
Standard 34 3-4 1 16.48 Standard 4-5 4-35 1 ) 3.93
i) 16.45 i) 3.89
i) 6.94 i) 1.94
iii) 19.03 iif) 4.17
iv) 16.67 iv) 3.96
v) 34 4-35 4-5 5-6 12.38 v) 34 4-5 4-5 5 7.72
vi) 3 4-5 4-5 56 14.25 vi) 34 4-5 4-5 5-6 495
Colour B Colour F
Standard 4-5 4 1 4.93 Standard 34 12 1 5-6 13.58
) 4.89 i) 13.50
ii) 2.14 ii) 6.96
iii) 5.87 iii) 17.60
iv) 5.17 iv) 14.35
v) 4 4-5 4-5 3.50 v) 2-3 4-5 4-5 6 9.64
vi) 4-5 4-5 4-5 4.73 vi) 3 3 4-5 5-6 15.28
Colour C Colour G
Standard 2 4-5 1 5-6 3.42 Standard 4 1- 1 5 3.26
i) 3.37 i) 3.12
i) 2.39 ii) 3.18
iii) 4.04 iii) 3.31
iv) 383 iv) 3.40
v) 4--5 3-4 4-5 5 5.30 v) 3 4-5 4-5 5 13.83
vi) 3 3—4 4-5 5.62 vi) 3 3 4-5 5-6 8.48
Colour D Colour H
Standard 4-3 4 1 2.07 Standard 4 2 1 5 11.04
i) 2.02 i) 10.89
if) 1.23 ii) 7.06
iii} 2.54 iii) 13.42
iv) 2.26 iv) 12.20
v) 4-5 4-5 4-5 5-6 2.33 v) 3 4-5 45 S 10.64
vi} 4-5 4-5 4-5 67 3.30 vi) 3 3 4-5 5-6 16.42
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a} As pointed out in Part I, blue
dyes, due to their generally higher
costs compared with reds and yellows
in the same range, can be economic-
ally replaced by dyes of a hue nearer
the neutral axis.

This is shown by comparison of
the costings of the standard and the
conversion involving metal-complex
dyes for colours B and H.

Thus both standard recipes con-
tain quite large amounts of blue dye
(0.7% and 1.0% respectively) repre-
senting 70% and 33% of the total dye
used. Since neither colour is very
bright and one is a dark brown,
metal-complex dyes of a more neutral
hue have been wused, the blue
character being obtained in the first
instance with a black dye (C.I. Acid
Black 132) costing less than half the
blue acid dye, and in the case of the
dark brown colour, the colour is
obtained by using a brown metal-
complex dye (C.I. Acid Brown 298)
of good tinctorial value.

b) Apart from conversion (iii) (Part
I} which involves an expensive dye,
C.I. Acid Black 50, of relatively poor
tinctorial yield, the reactive dye con-
versions (vi) are most expensive.

¢) In a significant number of colours
(A, B and H) the replacement of the
standard levelling acid dyes by 1:2

metal-complex and similar types of
dye results in lower dye costings, and,
of course,much improved wet fastness
ratings.

d) Conversion (ii} is consistently the
cheapest, involving the replacement of
one acid blue dye by another of lower
cost and increased tinctorial power.
This conversion also gave best results
vis-a-vis closeness of match over the
whole range. (See above).

Conclusions

a) The technique described in Part I for
the replacement of single dyes can be
extended to the replacement of three
dyes of one class by three of another,
though the work involved here is
facilitated if computer facilities are

available. Once the initial dye match-

ings have been carried out, con-
versions for a range of colours can be
rapidly made.

b) Wholesale replacement of levelling
acid dyes by 1:2 metal-complex dyes
results in a lower dye cost, in some
cases, together with the expected
improvement in wet fastness.

¢) It is preferable, where possible, not to
use trichromatic vellow, red, blue
mixtures for duller type colours since
brown, black and olive dyes are often
similarly priced with higher tinctorial

yield, or are lower priced. The use of
trichromatic mixtures tends generally
to make matching more difficult.
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