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A simple sequential scheme is
developed for the efficient removal and
classification of dyes from l-cm to 2-cm
lengths of nylon, polyacrylonitrile and
polyester fibres.

Introduction

Forensic scientists often encounter short
lengths of single fibres during their
investigation of crime. The dyes from
such fibres can be inexpensively and
effectively characterized by visible solu-
tion spectrophotometry and thin-layer
chromatography, provided that between
1 and 2 cm of fibre are available [1,2].
Microspectrophotometry is a simple but
more expensive technique, with similar
overall discriminating power [1]| which
can be used on microscopic lengths of
fibre.

Since in forensic casework samples
are so limited in size, the success of
solution spectrophotometry and thin-
layer chromatography critically depends
on efficient dye extraction. Although
several schemes exist in the textile litera-
ture for the classification and extraction
of dyes according to chemical class
[3~5], relatively large samples are
required. Forensic scientists have gener-
ally preferred a trial and error approach,
using only a restricted range of extracting
solvents. If procedures are to be standard-
ized and optimized, a more flexible
approach is required.

Before dye extraction, the fibre type
will already have been determined by
microscopy and, occasionally, by pyroly-
sis or infrared spectroscopy. Therefore, a
specific extraction pracedure could, if
necessary, be used for each fibre type. By
following this procedure, efficient extrac-
tion could probably be achieved for all
dye classes and, in addition, the stage at
which extraction occurs would indicate
the class of dye present. Such informa-
tion would be invaluable in selecting the
most effective thin-layer chromatographic
system for dye separations, This is an area
where, once again, a trial-and-error
approach, with a very restricted range of
thinlayer chromatographic  systems,
appears to be used at present.

An effective sequential extraction
procedure has already been described for
wool fibres [6] and thin-layer systems
optimized for the separation of acid dyes,
the most common dve class found on
wool [1].

This paper is concerned with the
development of a dye extraction and
classification procedure for nylon, poly-
acrylonitrile and polyester fibres.

Dyes Used on Nylon, Polyacrylonitrile
and Polyester Fibres

The nature and properties of these fibres
are described by Giles [4] and the range
of dyes which are used on them is much
greater than on wool. The high propor-
tion of polar groups found in these
fibres enable disperse dyes to be used in
each case. The ionizable groups in nylon
and polyacrylonitrile are receptive to acid
and basic dyes, respectively. Chemical
modification of both these fibres further
broadens the range of dyes which can be
used. More specific details are given
below for each type of fibre.

Dyes Used on Nylon Fibres

Nylon fibres can be dyed with almost any
class of dye, but acid dyes currently
predominate, along with direct dyes
{mainly polyazo dyes) and 1:2 metal-
complex dyes, the latter being chromium-
or cobalt-containing azo dyes [7]. Modi-
fication of nylon 6.6 yam during poly-
merization yields differential dyeing
varns [8;. A deep and ultra-deep acid-
dyeable yarn is produced by increasing
the number of amine end groups [9].

The other classes of dye used are
disperse, basic, reactive-disperse and azoic
dyes, the disperse dyes being dominant in
these classes. The introduction of a small
proportion of co-monomer containing
sulphonic acid groups provides suitable
sites for basic dyes [7). Reactive-disperse
dyes, such as the Procinyl range of ICI,
are water-insoluble dyes which are
initially applied to nylon in the same
manner as disperse dyes and subsequently
react with the nylon fibre when treated
with alkali [7. Azoic dyes are disperse or
water-soluble dyes with a diazotizable
primary amino group which has been
coupled with S-naphthol or B-hydroxy-
naphthoic acid [9;. It is highly improb-
able that other than black azoic dyes will
be encountered on this fibre type.

Dyes Used on Polyacrylonitrile Fibres
Basic dyes form the most important class
of dye used on polyacrylonitrile fibres.
Disperse dyes are used to give pastel
dyeings, but it is estimated that not more
than 5% of acrylic fibre is now dyed with
disperse dyes, compared with about 20%
ten years ago.

A copolymer of acrylonitrile and a
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basic co-monomer (e.g. vinyl pyridine)
yield an acid-dyeable fibre [9], but the
use of acid-dyeable polyacrylonitrile is
very limited.

Dyes Used on Polyester Fibres

Disperse dyes form the most important
class of dyes used on polyester fibres,
owing to the lack of ionizable sites.
However, the addition of a small propor-
tion of the co-monomer 5-sulphoiso-
phthalic acid provides a polyester fibre
with receptive sites for basic dyes [9].

Experimental
Samples of nylon, polyacrylonitrile and
polyester fibres, dyed with both the
major and minor dye classes, were collec-
ted and various extraction procedures
were studied.

SAMPLES

Dyed fibres were taken from pattern
cards and pieces of material supplied by
dye manufacturers. The dyes examined
on nylon fibres are given in Table 1.
Included in the acid group are one direct
dye — Chloramine Fast Red FB (S) (C.L
Direct Red 1), three 1:2 metal-complex
acid dyes — Lanasyn Scarlet GL (S) (C.L.
Acid Red 262), Avilon Red G—W (CGY)
(C.1. Acid Red 315) and Avilon Scarlet
2R (CGY) (C.1. Acid Red 316) — and one
metal-complex dye — Avilon Black B
(CGY) (C.I. Acid Black 63:1). The dyes
examined on polyacrylonitrile fibres are
given in Table 2 and those on polyester
fibres in Table 3.

The dyes examined were limited by
the pattern cards available and in some
instances may be obsolete. This latter
point is not felt to be a drawback in any
way, since in a criminal investigation
fibres may have come from clothing
several years old. The information given
on the pattern cards was assumed to be
correct.

GENERAL ASSESSMENT OF DYE
EXTRACTION

A single fibre, between 1 and 2 cm long,
was pushed into the bottom of a capillary
tube {1 mm internal diameter, sealed at
one end). 5 ul of the appropriate solvent
were added and the tube sealed. The
various solvents and extraction tempera-
tures used are given in Table 4. One fibre
from each sample was also placed in a
separate capillary tube and 5 ul of distilled
water were added. All extractions were
carried out in an oven fitted with a fan.
After each extraction, the fibre and
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TABLE 1
Dyed Nylon Samples

Code* DYE
Commercial Name

A(a)  Chloramine Fast Red FB
B(a) Lanasyn Brilliant Red 2BL
C(a) Lanasyn Scarlet GL

D(a)  Avilon Red G-W

E(a)  Avilon Scarlet 2R

F(a)  Sulfonine Blue BN

G(a)  Xylene Fast Blue GL

H(@) Xylene Cyanole FF

I(2) Brilliant Alizarine Light Blue 3F
J(a) Erionyl Blue BFF

K(a)  Sulfonine Black B

L{a)  Avilon Black B

A(d)  Dispersol Red R

B(d)  Duranol Red GN

C(d)  Artisil Brilliant Red RLN
D(d)  Artisil Scarlet GFP

E(d)  Dispersol Red B—3B

F(d) Dispersol BiueB--G

G(d)  Dispersol Blue BN

H(d)  Artisil Blue ERP

I(d) Artisil Blue BSQ

J(d) Dispersoi Blue 7G

K(d) Multamine Black

A(rd)  Procinyl Orange G

B(rd) Procinyl Blue R

C(rd) Procinyl Red G

A(dz) Dispersol Diazo Black B
B(dz) Dispersol Diazo Black 2BN
C(dz) Brentacet Black B

D(dz) Artisil Diazo Black GP
A(b)  Astrazon Red RL

B(b)  Sandocryl Red B—GL
C(b)  Sandocryl Orange B-3RLN
D(b}  Astrazon Blue 5GL

E(b)  Astrazon Violet F3RL
F(b)  Maxilon Blue GRL

C.1. Generic Name Manu-
facturer
Direct Red 1 S
Acid Red 261 S
Acid Red 262 S
Acid Red 315 CGY
Acid Red 316 CGY
Acid Blue 120 S
Acid Blue 102 S
Acid Blue 147 S
Acid Blue 54 )
Acid Biue 129 CGY
Acid Black 24 S
Acid Black 63:1 CGY
Disperse Red 19 ICI
Disperse Red 9 IC1
Disperse Red 53 S
Disperse Red 1 5
Disperse Red 11 ICI
Disperse Blue 26 IC1
Disperse Blue 3 11
Disperse Blue 80 S
Disperse Blue 3 S
Disperse Blue 7 IC1
(Mixture of
Disperse dyes) ICI
Reactive Orange 3 IC1
Reactive Blue 6 1CI
Reactive Red 44 ICI
Disperse Black 1 ICT
Disperse Black 2 ICI
Azoic Black 9 ICI
Disperse Black 1 S
Basic Red 25 FBy
Basic Red 23 S
Basic Orange 38 S
Basic Blue 45 FBy
Basic Violet 21 FBy
Basic Blue 41 CGY

*(a) — acid; (b} — basic; (d) — disperse; (dz) — disperse dye,
diazotized and developed on the fibre; (rd) -- reactive-disperse

extract were compared with the corres-
ponding aqueous extract under a low
power microscope (16 X). The intensity
of colour of the extract and the amount
of dye extracted were assessed on a2 05
scale, O corresponding to no extraction
and 5 to complete extraction.

THIN-LAYER CHROMATOGRAPHY

Dye extracts were spotted on to the
baseline of the plates (Merck DC—Alufol-
ien kieselgel 60F;54) and developed for

about 2 mm with various solvents, in
order to assess the absorptive properties
of the silica gel. With an appropriately
polar solvent this procedure has the use-
ful effect of concentrating the dyes into a
sharp line [1].

Results and Discussion

DYE EXTRACTION
The degree of extraction obtained under
the various solvent/temperature condi-



TABLE 2

Dyed Polyacrylonitrile Samples

Code*

A(b)
B(b)
C(b)
D(b)
E(b)
F(b)
G(b)
H(b)
I(b)

J(b)

K(b)
L(b)

Aa)
B(a)
C(a)
D(a)
E(a)
F(a)

A(d)
B(d)
C(d)
D(d)
E(d)
F(d)
G(d)
H(d)

DYE

Commercial Name
Yoracryl Red RL
Synacril Red 2G
Maxilon Red 2GL
Sandocryl Red B—2GLE
Yoracryl Blue RGL
Synacril Blue 5G
Maxilon Blue RBL
Sandocryl Blue B—-FE
Yoracryl Black RSF
Synacril Black A
Maxilon Black GL
Sandocryl Black B—-BL

Sandolan Rubinole E-3GPL
Erio Floxine BL

Erio Blue BGL

Eriosin Violet RL

Erio Brown 5GL

Erio Flavine 3G

Dispersol Fast Orange Brown RN

Duranol Red GN

Dispersol Red B--3B
Duranol Violet RN
Dispersol Blue BN

Duranol Navy Blue BR
Serisol Brilliant Violet 2R
Serisol Brilliant Orange WLS

*(a) — acid; (b) — basic; (d) — disperse

TABLE 3
Dyed Polyester Samples
Code* Dye

Commercial Name
A(d)  Dispersol Red B—-G
B(d)  Terasil Red 2GL
C(dy  Foron Red E-2GL
D(d)  Serilene Dark Red CR
E(d)  Disperso!l Blue B—G
F(d)  Terasil Blue BG
G(d) Foron Blue E-BL
H(d)  Serisol Fast Blue FGL
1(d) Dispersol Black D—-2G
J(d) Terasil Black 2GL
K(d) Foron Black E-PWN
L(d)  Serilene Direct Black CR
A(b)  Maxilon Blue 5G
B(b)  Maxilon Red BL
C(b)  Sandocryl Brilliant Red B—4G
D(b)  Sandocryl Brilliant Blue B—BLE
E(b) Sandocryl Red B—2GLE
F(b)  Sandocryl Blue B—2GLE

*(b) — basic; (d) — disperse

C.I. Generic Name

Basic Red 60
Basic Red 18
Basic Red 54
Basic Red 44
Basic Blue 41
Basic Blue 3

Basic Blue 57
Basic Blue 22

Mixtures of
Basic dyes

Acid Red 57
Acid Red 37
Acid Blue 277
Acid Violet 31
Acid Brown 10
Acid Yellow 17

Disperse Orange 5
Disperse Red 9
Disperse Red 11
Disperse Violet 14
Disperse Blue 3
Mixture

Disperse Violet 1
Disperse Orange 52

C.1. Generic Name

Disperse Red 182
Disperse Red 72
Mixture

Disperse Red 182
Disperse Blue 26
Disperse Blue 165
Disperse Blue 56
Disperse Blue 280

Mixtures of
Disperse dyes

Basic Blue 3

Basic Red 22
Basic Red 14
Basic Blue 77
Basic Red 44
Basic Blue 73

Manu-
facturer
YCL
ICI
CGY
S
YCL
ICI
CGY
S
YCL
IC1
CGY
S

S

CGY
CGY
CGY
CGY
CGY

ICT
ICI
IC1
ICI
IC1
ICI
YCL
YCL

Manu-
facturer
ICI
CGY
S
YCL
ICI
CGY
S
YCL
ICt
CGY
S
YCL

CGY
cGY
S

S
S
S

tions employed are given for the three
fibre types in Tables 5, 6 and 7. Most of
the solvents used for dye extraction were
those employed in operational forensic
science laboratories together with others
suggested by Feeman [10j for deter-
mination of the application class.
Although a higher temperature than usual
was employed in extractions with chioro-
benzene (150°C), no decomposition of
the dyes took place.

Extraction of Dyes from Nylon Fibres
Acid, disperse and basic dyes were extrac-
ted successfully using solvents II, V1 and
VIII. Basic dyes were extracted success-
fully by solvents I, II, III, V, VI, VII and
VII1, and acid dyes by solvents II, V1, VII
and VIII. None of the solvents extracted
only basic or acid dyes.

The disperse dyes were extracted to
some degree by all solvents, solvents IIL,
II, vV, VI, VIII and IX (150°C) giving
complete extraction in most cases. How-
ever, only chlorobenzene (solvent IX)
could be used. to classify disperse dyes,
the remaining solvents extracting both
major and minor classes to some extent
(Table 5).

The reactive-disperse dyes and azoic
dyes were not successfully extracted by
any of the solvents. This behaviour was
expected in the case of reactive-disperse
dyes, but it was unexpected in the case of
azoic dyes. In the latter case some degree
of reaction was thought to be responsible
for the poor extraction, but further inform-
ation [11] suggests that molecular size is
the sole cause.

Extraction of Dyes from Polyacrylonitrile
Fibres

All dye classes were extracted with
solvents VI and VIIL. Basic dyes were
extracted successfully by solvents IIlI, VI
and VIII and these solvents, together with
solvents 1 and II, also extracted disperse
dyes completely. Acid dyes were extrac-
ted by solvents 1, II, VI and VIII.
However, only extraction with dimethyl-
formamide—formic acid (solvent I1) at
100°C for 5 min could be used for the
purposes of dye classification. All the
acid dyes were fully extracted with the
solvent under these conditions, whereas
in the remaining dye classes only one
disperse dye, Dispersol Blue BN (ICI)
(C.1. Disperse Blue 3) (E(d)), was slightly
extracted (rating 2). Methylpropylke-
tone—nitrobenzene (solvent IV) was not
used as an extracting solvent for poly-
acrylonitrile or polyester fibres owing to
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the poor results obtained with nylon TABLE 4
fibres.

Extracting Solvents and Temperature Used
Extraction of Dyes from Polyester Fibres
No solvent extracted disperse and basic Number Components Composition Temperature
dyes completely. Although solvents V (vol./vol.) C)
and IX both efficiently extracted disperse [ Dimethylformamide—Water 3:1 100
dyes, chlorobenzene (solvent IX) extrac- 11 Dimethylformamide—Formic Acid
ted only the disperse dyes (Table 7) and III Formic acid—Water
this property appeared to be useful for IV Methylpropylketone—Nitrobenzene

I: 100
l:
1:
classification purposes. Basic dyes were V Chlorobenzene—Acetic acid 1:
4:
:2:

100
100
100
extracted successfully by dimethylforma- VI Pyridine—-Water 100
mide—formic acid (solvent II). VIl Pyridine—Formic acid—Water 1 100
VI Formamide 135
IX Chlorobenzene 130
TABLE 5 *Nylen only 150*

) L e et e

Assessment of Dye Extraction from Nylon Fibres

15
Time 5 min 20 min min
Solvent vl vl vl IX IXt I vV Vi vl Vil IX Xt
Dye**
Aa)
B(a)
Ca)
D(a)
E(a)
F(a)
G(a)
H(a)
1(a)
J(a)
K(a)
I(a)

A(d)
B(d)
C(d)
D(d)
E(d)
F@d)
G(d)
H(d)
I(d)

1(d)

K{d)

A(rd)
B(rd)
C(rd)

A(dz)
B(dz)
C(dz)
D(dz)

A(b)
B(b)
C(b)
D(b)
E(b)
F(b)

*¥(a) — acid; (b) — basic; (d) — disperse; (dz) — diazotizable; (rd) — reactive-disperse *change of colour noted  $150°C
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TABLE 6

Assessment of Dye Extraction from Polyacrylonitrile Fibres

Time
Solvent
Dye 3
A(b)
B(b)
C(b)
D(b)
E(b)
F(b)
G(b)
H(b)
I(b)
Xb)
K(b)
L(b)
A(a)
B(a)
C(a)
D(a)
E(a)
F(a)

A(d)
B(d)
C(d)
D(d)
E(d)
F(d)
G(d)
H(d)

TABLE 7

Assessment of Dye Extraction from Polyester Fibres

Time
Solvent
Dye £33
A(d)
B(d)
C(d)
D(d}
E(d)
F(d)
G(d)
H(d)
I(d)
J(d)
K(d)
(d)

A(b)
B(b)
C(b)
D(b)
E(b)
F(b)

**(b) — basic; (d) — disperse
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DYE CLASSIFICATION BY THIN-
LAYER CHROMATOGRAPHY

This simple classification procedure rests
on the fact that silica gel has different
affinities for the dyes of different appli-
cation classes. Major differences in
behaviour on elution are discernible in
about 2 mm with a solvent of appropriate
polarity. Highly polar solvents produce
the sharp line finally required for sensi-
tive chromatography [1].

Nylon Fibres

When the 11 disperse dyes were spotted
on the plate and the plate developed
three times for 2 mm in methyl acetate,
all the components left the baseline.
Slight mobility was also observed with
three of the metal-complex dyes, and
separation of components occurred in the
case of the basic dye Astrazon Violet
F3RL (FBy) (C.I. Basic Violet 21)
(Figure 1). When eluted with methanol,
all 12 acid dyes examined produced a

20 min
HI vV VI VIE VIII IX
s 0 5 2 5
4 0 5 0 5
5 0 5 0 5
5 0 3 0 5
5 0 5 4 5
5 0 5 0 5
5 0 5 4 5
5 0 5§ | 5
5 0 4% 0 S
4 0 5 0 5%
4* 0 1 0 5
5 0 4 0 §*
3 0 5 2 5
1 0 5 0 5
1 0 5 2 5
1 0 5 1 5
3 0 5 1 5
i 0 5 2 5
5 0 5 2 5
5 0 5 3 5
5 0 5§ 2 5
5 0 5 3 5
5 0 5 1 5
5 0 5 0 5
5 0 5 2 5
5 0 5 0 5
20 min
vV VI vl vl IX
5 3 @ 1 5
5 1 0 1 5
5 i 1] 1 5
5 3 0 1 5
5 4 0 2 5
5 i 0] 3 5
5 2 0 2 5
5 1 0 1 5
2 i 0 0 5
5 1 0 1* 5
5 2 0 0 5
5 5 0 1 5
3 5 5 3 0
2 3 0 3 0
4 5 0 5 0
3 4 0 3 0
1* 0 0 0 0
o 2 2 0 0

sharp line, whereas the basic dyes did not

move or, in one case, showed separation
(Figure 2).
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DISPERSE DYES ACID DYES BASIC DYES
ABCDEFGHIJK ABCDEFGH I IJKL ABCGCDEF
ST ——g——ge v
it i ity 00 0® 0000 00”™ o0 -0

Figure I — Dyes extracted from nylon fibres developed three times for 2 mm in
methyl acetate

DISPERSE DYES ACID DYES BASIC DYES
ABCDEFGH!JK ABCDEFGHIJKL ABGDEF
-—e-ee e e R EE TR EEE gm0 Oh ap e G SR e e . -

N o0 e -0

Figure 2 — Dyes extracted from nyion fibres developed once for 2 mm in methanol

Chiorobenzene (150°C 15min)

Good Extn (23) |Little or No Extn (1)

|
DISPERSE Aqueous Pyridine
{100°C 20min)
Good Extn (=3) |Little or No Extn {<2)
{
REACTIVE
TLC |Methanol or DIAZO
Sharp Line Little or No Movement
I l
ACID BASIC

Figure 3 — The extraction and classification of dyes from nylon fibres (Diazo refers to
those disperse dyves which have been diazotized and developed on the fibre)
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Polyacrylonitrile Fibres

The procedure for nylon was followed,
All samples were easily classified as
before with the exception of black basic
dyes which separated into more than one
component in methyl acetate and meth-
anol.

Polyester Fibres

It was unnecessary to use the procedure
for polyester fibres, since extraction itself
is adequate for classification in this case.

SEQUENTIAL EXTRACTION AND
CLASSIFICATION PROCEDURE

On the basis of studies reported here, all
dye samples were correctly classified with
the possible exception of the basic dye
Astrazon Violet F3RL on nylon (E(b)),
which moved when eluted with methanol,
although it did not produce a sharp line.
In addition, almost all the dyes were
effectively extracted using the procedures
shown schematically in Figure 3, 4 and 5
for nylon, polyacrylonitrile and polyester
fibres, respectively. Aqueous pyridine
(solvent V1) was chosen in preference to
dimethylformamide (solvent VIII) as the
second extractant for polyacrylonitrile
because of its volatility. No dye manufac-
turer supplied a dyeing of a black acid or
disperse dye on polyacrylonitrile fibre.
Therefore, although these dyes separate
into components using the t.l.c. proce-
dure, it would nevertheless appear safe to
classify black dyes on polyacrylonitrile
fibres as being basic (Figure 4).

General Discussion

Combination of extraction procedure and
short t.l.c. elution both classified dyes
successfully and at the same time gave
good extraction of all but reactive-
disperse and azoic dyes on nylon. In
addition, extraction and t.l.c. of a further
nine basic and nine acid dyes on nylon
fibres gave consistent results with those
obtained previously; additional dyes
examined are shown in Table 8.

The procedures described should be
applicable to all but very pale dyeings; in
such cases it would be very difficuit to
assess the degree of extraction using short
lengths of fibre.

Concentration of extracts into a
sharply defined line for thindayer
chromatography leads to better sensitiv-
ity and, at the same time, yields useful
information on the dye class present,
Aithough in the case of classification of
disperse dyes on polyacrylonitrile using



Black?
Yes No
Agqueous Pyridine (100°C 20min)
TLC |Methyl Acetate
Little or
No Movement Movement
I
DISPERSE
TLC |[Methanol
Little or
No Movement Sharp Line

BASIC

1
ACID

Figure 4 — The extraction and classification of dyes from polyacrylonitrile fibres

Chlorobenzene (130 °C  10min)

Good Extn(=3) |LitHe or No Extn(s 1)

|
DISPERSE

DMF/Formic Acid
(100 °C 20min

BASIC

Figure 5 — The extraction and classification of dyes from polyester fibres

TABLE 8

Additional Dyed Nylon Samples Examined

Commercial Name

Avilon Fast Olive G—W
Avilon Fast Red 6B
Sulfonine Red RS

Tectilon Blue R

Tectilon Orange 3GT
Erionyl Black 2G

Erionyl Red RS

Lanasyn Brilliant Green BL
Lanasyn Scarlet GL.

Sandocryl Yellow Brown B—RLE
Sandocryl Blue B—2GLE
Maxilon Blue GRL

Maxiton Violet RL

Maxilon Red 4GL

Maxilon Red BGL

Maxilon Yellow 3GL

Astrazon Yellow 5G

Nylomine Basic Blue R

C.1. Generic Name

Acid Green 73
Acid Red 314
Acid Red 114
Acid Blue 72
Acid Orange 3
Mixture

Acid Red 114
Acid Green 40
Acid Red 262

Basic Brown 13
Basic Blue 73
Basic Blue 41
Basic Violet 35
Basic Red 18
Basic Red 23
Basic Yellow 11
Basic Yellow 12
Basic Blue 22

Manufacturer
CGY

CGY

S

CGY

CGY

CGY

CGY

methyl acetate a sharp line was not
always obtained, once classification has
been made, the plate can be developed in
methano! for about 2 mm prior to the
elution. No solvent was found to produce
a sharp line in the case of basic dyes.

Fibres of the same generic type, but
formed from different monomers, may
well have different affinities for certain
dye classes. For example, fibres of the
nylon 6 type (from caprolactam) norm-
ally possess somewhat higher affinity for
acid dyes than does nylon 6.6, which is
prepared from hexamethylenediamine
and adipic acid. There is no reason to
believe, however, that the extraction and
classification schemes in this report will
not adequately deal with all fibre types,
since the solvents chosen have usually
given complete extraction (i.e. rating of
5). A rating of 3 or better is taken as
good extraction in the proposed schemes,
and therefore some variation in differen-
tial extraction can be tolerated. Similarly,
there is no reason to believe that the
extraction scheme, developed here using
single dyes, will give rise to any problems
when commercial dyeings, where there
are a number of components present, are
encountered in casework.
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