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MICROTRACE LUNCHES (2011-2016)
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MICROTRACE PHYSICAL COLLECTIONS
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Total: ~35k physical reference specimens
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COLLECTION LESSONS
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Accepting Inherent Inconsistencies

Quality

Analytical Data Considerations

Organization & Planning1



QUALITY CONSIDERATIONS
• Audit Logs – to track consistency and trends in data entry

• Quality Considerations - Samples arrive with varying amounts of 
information

• The concept of a “Quality Index” provides a quick way to estimate 
the relative value of a sample

K=Known/On File
U=Unknown



HOW MUCH CAN WE TRUST A 
PIGMENT NAME?



RAMAN SPECTRUM OF YELLOW PARTICLE



COMPARISON TO 
UCL CHEMISTRY LIBRARY

Yellow Particle

Indian Yellow – UCL library

Unknown

Indian Yellow



INDIAN YELLOW

 Produced in India
 Likely introduced to India from Persia in the fifteenth century
 Common in Mughal period (late 16th to 19th centuries)

 First confirmed European use by English and Dutch painters in 
the late 18th century although potentially used as early as 
1829

 True Indian Yellow originated from the urine of cows fed on a 
diet of Mango leaves

 Quickly fell out of practice due to the resulting odor,
health issues with cows, and the general difficulty of 
preparation



CHEMICAL COMPOSITION

Magnesium and/or calcium salts of euxanthic acid 
(C19H16O11Mg•5H2O)



INCONSISTENCIES



FTIR INCONSISTENCIES

Yellow Particle

FD & C Yellow #5

Unknown

Tartrazine (FD&C Yellow 5)



FD & C YELLOW #5

Tartrazine 
 Synthetic azo dye used as a colorant in 

foods, cosmetics and pharmaceuticals
 Commonly used as a lake pigment



MICROTRACE PHYSICAL REFERENCE 
SAMPLES

1. Winsor & Newton Vial (Undated)

2. Rowney Vial (Undated)

3. Winsor & Newton book (1887) 
containing water-colored cards.
States camel urine as source.



WINSOR & NEWTON BOOK



FLUORESCENCE
White light UV light

3.  W & N

1. W & N                   2.  Rowney1. W & N                   2.  Rowney



RAMAN: REFERENCE SPECTRA

Indian yellow – UCL library

Tartrazine

MT W & N Vial



XRD PEAKS FROM ROWNEY SAMPLE

2-Theta
9.164 19.102 25.642 34.679

9.78 20.119 26.7 36.04

11.722 20.358 27.279 36.5

12.679 20.859 27.578 37.401

13.339 21.958 28.478 38.779

15.258 22.142 29.466 40.14

16.142 22.877 29.94 42.764

17.02 23.5 31.787 43.359

17.536 23.742 32.316 43.764

18.46 25.283 33.32 46.041

Indian yellow

Lead chromate

Indian Yellow and lead chromate



CONCLUSIONS

 1. Windsor & Newton pigment (vial)
 Tartrazine

 2. Rowney pigment (vial)
 Indian Yellow and Lead chromate mixture

 3. Windsor & Newton Book
 True Indian yellow

 4.  UCL Reference Spectrum labeled “Indian Yellow”
 Tartrazine

 Unknown Sample
 Tartrazine
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EXAMPLE – FULL DYE IDENTIFICATION



Ultraviolet excitation



Raman Spectrum



Red Fiber

Reactive Red 159

Reactive Red 242

Reactive Orange 122

Reactive Orange 84



Test 
dye

Red 
fiber

Starting point

Ending point

Solvent front

TLC



MSP



MSP



CIBACRON DYE
- GENERAL STRUCTURE



Shade Cards



MSP of Cibacron Dyes



Raman of Cibacron Dyes

* Wool    * Dye



Cibacron Red C-R

Unknown Red Fiber

Cibacron Red C-B

Fluorescence Emission



CANDIDATE STRUCTURES

Cibacron Red C-R 

(C.I. Reactive Red 238)

Cibacron Red C-B

(C.I. Reactive Red 235)



ANALYTICAL PATH
 Likely dye class identified: Raman spectral database show 

sample with similarities but no matching reference spectra.

 Likely chromophore identified: MSP spectral comparison to 
MSP reference spectra suggests Reactive Red 242 but Raman 
spectrum doesn’t match.

 Literature search for chromophore: AATCC article suggests Bi-
reactive Cibacron Class, consistent with EDS.

 Reference samples from Shade Cards: Data from several 
reference Cibacron dyes on fibers in our physical reference 
collection (shade cards_ suggests two candidate dyes (differ 
by halogen)

 Concentration Calculation: Shade cards were used to produce 
a calibration curve and the calculate dye concentration on 
wool fiber (~1.5%).
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THANK YOU

CHRIS PALENIK
CPALENIK@MICROTRACELLC.COM
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