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Four sets of acrylic fibre samples were obtained from a company 
that dyes fabrics for the fashion industry. Between seven and 
ten different batches of fibres constituted each set. Comparison 
microscopy, visible and UV range microspectrophotometry and 
thin layer chromatography (TLC) were used to compare the dyes 
on each batch of fibres within the sets. Only one of the four sets 
exhibited variation within the batches. The differences were seen 
when both microscopical and analytical techniques were used. 

In addition, two further sets of samples had been obtained from 
a company that produces carpets for the car industry. The first 
set consisted of 26 batches of acid dyed orange nylon fibres. The 
second consisted of 21 batches of acid dyed mustard coloured 
nylon and direct dyed brown viscose fibres blended together. 

When the first set was viewed under UV light one batch had 
more pale orange fibres present and they fluoresced more brightly 
than the other fibres. This could be due to the blending with 
a different dye batch of fibre or due to poor dye uptake-the 
latter being more likely. When tested using visible and UV range 
microspectrophotometry and TLC, further dye batch variation 
was not detected. 

The second set was examined after separating the nylon and vis- 
cose fibres from each other. The nylon fibres were indistinguish- 
able when a range of microscopical and analytical techniques 
were employed; however, the viscose fibres showed dye batch 
variation when TLC was used. 

Quatre jeux d'tchantillons de fibres acryliques ont CtC obtenus 
d'une compagnie qui colore les tissus pour l'industrie de la mode. 
Entre sept et dix lots de fibres ont constituC chacun des sets. 
Les colorants de chaque lot de fibres, dans chacun des sets, ont 
Ctt cornparis par rnicroscopie de cornparaison, microspectropho- 
tomttrie visible et UV et par chromatographie en couche mince 
(TLC). Seulement l'un des quatre jeux a montrC une variation 
B 1'intCrieur des lots. Les diffkrences Ctaient perques lorsque la 
rnicroscopie ou les techniques analytiques Ctaient utilistes. 

De plus, deux jeux supplCmentaires d'Cchantillons ont Ctt obtenus 
d'une compagnie qui produit des tapis pour l'industrie automo- 
bile. Le premier jeu Ctait constituC de 26 lots de fibres de nylon 
orange, color6 par un colorant acide, le second Ctait form6 de 21 
lots de nylon color6 par un colorant acide couleur moutarde et des 
fibres de viscose colorkes directement en brun, ces deux types de 
fibres ttant mClangCes. 

Lorsque le premier jeu a 6tt observk sous lumi&re ultraviolette, 
un lot avait plus de fibres orange-piles prksentes et celles-ci flu- 
orescaient plus clairement que les autres fibres. Cela pouvait 6tre 
dii au mtlange avec un lot de fibres colortes diffkremment ou dii 
B une mauvaise prise du colorant, cette demihre hypothhse Ctant 
la plus probable. Aucune autre variation de lots de colorant n'a 
CtC observCe lorsque la microspectrophotomCtrie visible et UV 
ou la chromatographie en couche mince ont CtC utilisCes. 

Le deuxikme lot a CtC examink apr&s avoir sCparC les fibres de ny- 
lon et de viscose l'une de l'autre. Les fibres de nylon ne pouvaient 
etre distingutes dans le domaine de techniques microscopiques et 
analytiques utilides. Toutefois, les fibres de viscose ont montrC 
des variations de lots de bain, lorsque la chromatographie en 
couche mince Ctait utilisCe. 

Von einer Firma, die Stoffe fiir die Bekleidungsindustrie farbt, 
wurden vier verschiedenfarbige Satze Acrylfaserproben bezo- 
gen, die wiederum aus jeweils 7 bis 10 verschiedenen Chargen 
(Batches) stammten. Die Farbstoffe auf jeder Charge innerhalb 
eines Satzes wurden mittels Vergleichsmikroskopie, UVIVIS- 
Mikrospektralphotometrie und Dunnschichtchromatographie 
verglichen. Nur innerhalb eines der vier Satze wurden Unter- 
schiede zwischen einzelnen Chargen festgestellt. Diese waren 
sowohl mikroskopisch als auch mittels analytischer Methoden zu 
erkennen. 

Zusatzlich wurden von einer Firma, die Teppiche fur die Automo- 
bilindustrie herstellt, zwei weitere Probensatze bezogen. Einer be- 
stand aus mittels Saurefarbstoff gefdbten orangen Nylonfasem, 
die aus 26 verschiedenen Chargen stammten. Der zweite set- 
zte sich aus 21 gemischten Batches mit Saurefarbstoff gefdbter, 
senffarbener Nylon- sowie mit Direktfarbstoff gefiirbter brauner 
Viskosefasem zusammen. 

Bei Betrachtung unter ultravioletten Licht enthielt ein Batch 
des ersten Probensatzes mehr hellorange Fasem als die an- 
deren; diese fluoreszierten auch heller. Dies kann durch Mis- 
chung mit einer abweichenden Farbcharge oder - wahrschein- 
licher - durch schlechtere Anfarbung erkltirt werden. Weitere 
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Unterschiede zwischen den Proben wurden mittels UVfVIS- 
Mikrospektralphotometrie oder Diinnschichtchromatographie 
nicht festgestellt. 

Der zweite Probensatz wurde nach Trennung der Nylon- von 
den Viskosefasern untersucht. Hierbei waren die Nylonfasem 
mit den angewandten Techniken nicht zu unterscheiden, jedoch 
zeigten die Diinnschicht-Chromatogramme der Viskosefasem 
Unterschiede zwischen einzelnen Farbchargen. 

Se obtuvieron cuatro conjuntos de muestras de fibras acnlicas de 
una fibica que tifie tejidos para la industria de la moda. Cada 
conjunto estaba constituido por 7 a 10 lotes diferentes de fibras. 
Para comparar 10s tintes en cada lote de fibras dentro de cada 
conjunto se utilizd comparaci6n microsc6pica, microespectrofo- 
tometria visible y ultravioleta y cromatografia de capa fina (TLC). 
Solo uno de 10s cuatro conjuntos mostraron variaci6n dentro de 10s 
lotes. Las diferencias se vieron a1 utilizar tkcnicas microsc6picas 
y analiticas. 

Ademis se obtuvieron otros dos conjuntos de muestras de una 
fibrica que produce alfombrillas para la industria automovilistica. 
El primer conjunto consistia en 26 lotes de fibras de nylon tefiidas 
a1 icido en color naranja. El segundo consistia en 21 lotes de fibras 
de nylon tetiido a1 Bcido en color mostaza mezcladas con fibras 
de viscosa tefiidas directamente en marr6n. 

Cuando el primer conjunto se observd bajo luz ultravioleta en uno 
de 10s lotes se vi6 que habia mBs fibras de color naranja pfilido 
que tenian una mayor fluorescencia. Esto podia ser debido a una 
mezcla con otro lote de tinte o mBs probablemente a un tintado 
mis  pobre. Cuando se analiz6 por microespectrofotometria en el 
rango UV y por TLC no se apreciaron mBs variaciones en el lote 
del tinte. 

El segundo conjunto se examin6 despuCs de separar las fibras 
de nylon de las de viscosa. Las fibras de nylon no se dis- 
tinguian cuando se empleaba el rango de tkcnicas microc6picas 
y analiticas; sin embargo las fibras de viscosa mostraban varia- 
ciones s e g h  el lote de tinte, a1 utilizar TLC. 

Introduction 
In the first paper published in relation to dye batch variation in tex- 
tiles by Wiggins et a1 [I], the authors explained how variation in 
dye components might occur during the dyeing process. They also 
discussed how the detection of dye batch variation might be very 
important in assessing the significance of fibre evidence in case- 
work. The findings were reinforced when Palmer and Tumbull 
[2] camed out further dye batch studies in 1995. A recent case 
in England once again showed that when fibres are found and 
traced back to a manufacturer dye batch variation could reduce 
the number of items from which the fibres could have originated. 
In this particular series, which concerned cases of rape, kidnap- 
ping, indecent assault and attempted rape, the suspect committed 
offences against ten women and children. The fibre evidence to- 
gether with DNA, found in some offences, played a crucial part 
in the suspects' conviction [3]. 

Source of Samples 
A leading dyer for the fashion industry in the UK provided the 
following samples: 

Set A-navy blue acrylic-10 batches 
Set B-red acrylic-7 batches 
Set C-red acrylic- 9 batches 
Set D-brown acrylic-10 batches 

A car carpet manufacturer provided the following samples: 

Set E-orange nylon-26 batches 
Set F-mustard nylonbrown viscose-21 batches 

These two sets had been used previously by Wiggins et a1 [I] 
when they carried out their original dye batch study using only 
comparison microscopy, visible range microspectrophotometry 
and TLC. 

Experimental procedure 
The following techniques were used to compare one sample with 
another in each set: comparison microscopy, UV and visible range 
microspectrophotometry and TLC. 

comparison Microscopy 
Fibres from each batch were mounted in XAM. The comparison 
microscope used (E. Leitz (Instruments) Ltd) consisted of two 
Orthoplan microscopes connected by a comparison bridge with a 
binocular head. White light illumination was from quartz iodine 
sources and ultraviolet (UV) from mercury vapour lamps. Fibres 
were compared under transmitted white light and a broad band 
of UV and blue. The Leitz Ploempak system was used for all 
fluorescence examination. The magnification for all comparisons 
was x 100 and x400. 

W a n d  Visible Microspectrophotometry 
Some fibres were removed from the slides used for comparison 
microscopy, washed in xylene and absolute alcohol before drying 
and mounting on quartz slides in glycerol. 

Absorbance spectra were obtained from three different fi- 
bres ensuring that if the range in dye uptake was vari- 
able a darkly dyed fibre, a mid colour and a pale fibre 
were selected. A Zeiss UMSP 50180 microspectrophotome- 
ter was employed to obtain the spectra using the following 
parameters. 

Wavelength range-250-730 nm 
Step interval-5 
Scan average-20 
Number of scans-1 
Bandwidth-5 nm 

The spectra obtained from each batch were then compared to each 
other within the same set. 

Thin Layer Chromatography 
A small sample of fibre from each batch was removed and placed 
in a Durham tube with sufficient extraction solution (Table 1) to 
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