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Object data

Inventory no.

RIM_16608

Organisation

Rautenstrauch-Joest-Museum - Cultures of the World

Artist Unknown
Title Hip cloth
Date End of 19th century

Location of creation

Aceh, Indonesia

Current location

Collection of Rautenstrauch-Joest-Museum

Dimensions

W: 720 mm H: 1,970 mm

Object Type / Materials

Silk? Gilded copper threads

Image 1. Hip cloth from Aceh
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Summary

The hip cloth (Idja Pinggang) textile was acquired by Carl Holthausen in Aceh around the turn
of the century and purchased by the Rautenstrauch-Joest Museum from his estate after his
death in early 1906.c

It was made in the last ten years of the past century. The textile is made from two fibres. One
being mercerized cotton and the other silk. It appears that alum or an alum salt was used for
the mordanting of the silk fibres. And in the first sample tannins were used as a mordant for
the basic dyes to attach to the cotton.

The natural sources found come from Natural brown 6 (source still unsure) and Lack dye
(Natural red 25),

The synthetic dyes used in this samples are: Basic violet 1, Acid yellow 1, Acid green 5, Acid
orange 17, Acid red 8 and Basic violet 14 .

The results are in accordance with J. Kreemers book from 1922. There he explains that for the
cotton threads dyeing synthetic dyes replaced the use of local natural dyes. Also Veltman in his
manuscript on the Aceh’s silk industry from 1912, he explains that synthetic dyes made their
way to local Aceh dyeing workshops.
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1. Introduction

1.1 Background

The hip cloth (Idja Pinggang) textile was acquired by Carl Holthausen in Aceh around the turn
of the century and purchased by the Rautenstrauch-Joest Museum from his estate after his
death in early 1906.c

The female hip cloth I not short (as with the men), but always long, it is worn over the

Knees, so that of the trousers only the embroidery on the lower edge of the pipes is visible.
Usually one uses for this a batik or palikat-kain, sometimes also simple black goods. On festive
occasions expensive old-fashioned silk cloths are often worn, such as: the dark purple idja
lambajéng, the (nowadays very rare) catted idja plang rusa with white and black arrowheads,
the idja Lam Goegob and the idja Lam Bho, often interwoven with gold and silver thread.

The requested dye analysis is part of an extensive investigation of the textile and is intended
to provide the basis for further material technical investigations on comparable objects. In
addition to researching a special weave-technical feature of the silk fabric, the metal thread
has already been examined. The results are to be presented in the museum as well as
published in a scientific article in cooperation with the Australian Aceh researcher Dr. Babara
Leigh.

Working meeting with Dr B. Leigh (Australia), Dr F. Brinkgreven (Netherlands) and Petra

Czerwinske at the Leiden Ethnological Museum. Here the results of the dye analysis could be
compared with other Aceh textiles from the extensive Leiden collection
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2. Methodology

The analysis of 4-5 dyes on silk, possibly including mordants, is requested. It should be
examined whether the colourings correspond to the contemporary explanations by J. Kreemer
(1922, pp. 541-543). Of particular interest is the dark purple colouration (lambajong),which
could prove to be a typical Aceh scale insect colouration (malo) in connection with an
additional treatment with black ferrous mud (leuhob)
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3. Results

3.1

SEM-EDX results

Electron microscope images were taken of the sample and EDX analyses of the fibres. In table
#1 an overview of the EDX result interpretation is shown. It appears that the threads are
composed of a mix of silk and mercerized cotton. An aluminium salt may have been used as a
mordant for the silk fibres. Also it is possible that sodium chlorite was used as an additive for

the dyeing process as was a common practice in the 19% and 20% century..

Table 1.
Sample description What Spectrum/Image | Elements Discussion
2022-067#1 | Dark purple Fibre 001 C, O,(Na), (Si) S, (K) | Silk(?) and some
thread fibres looked like
mercerized cotton.

Fibres 002 Silk(?) and

mercerized cotton
2022-067#2 | Red thread Fibre 001 C, 0,(Mg), (Na) S, Mercerized cotton
(cn fibres mercerized
Fibre 002 C, O, (Na), S, Cl, (K)
Fibre 003 C, O, (Na),Mg, S Silk fibre
2022-067#3 | Bright green Fibre 001 C, O, (Na),Al,(Si) S, Silk fibre
thread Cl, (K)

Fibre 004 - 001 -2 Silk and mercerized
cotton fibres
8.508um to 9.024pum

2022-067#4 | Orange thread Fibre 001 C, O, N,(Mg), (Na) Al, | Mercerized cotton
S, (C), (Ca) fibers and silk
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3.2

UHPLC-PDA-HRMS results

Analysis of the four samples showed that all fibres were dyed with synthetic dyes and some

natural dyes. In table 2 an overview of the results is given

Table 2. results overview UHPLC-PDA-HRMS

2022-122#1
Dark purple

2022-122#2
Red

2022-122#3
Green

2022-122#4
Orange

Component name

Gallic acid

Acid green 5

Acid yellow 1

Laccaic acid A/D

Erythrolaccin (Of lack dye)

Fuchsine (Basic violet 14)

Methyl violet component
(Basic violet 1)

Ellagic acid (Natural brown
6)

Acid red 8

Acid orange 7

X

Acid orange 17

X

Interpretation

Tannin source, Lac
dye, Acid red 8,
Fuchsine and
Methyl Violet

Lac dye and Acid
red 8

Acid green 5 and
Acid yellow 1

Acid yellow 1, Acid
orange 7 and Acid
orange 17
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4. Discusion

4.1 Sample 2022-122 #1

The purple sample was dyed with lack dye, due to the presence of laccaic acids. Also a blueish
Methyl violet with ethylated components were found. Gallic acid and ellagic acid

And finally a small amount of acid red 8 was also found in this sample. Image 1 shows the
single ion chromatogram of the components found with the mass spectrometer. The extended
data is shown in Appendix II
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Image 1 Single ion chromatogram 2022-122#1

The tannins, ellagic acid and gallic acid may be an extract of Aleppo- or Smyrna gallnuts
(Quercus infectoria Oliv.), Teri or Udakiryaka (pods of Moullava digyna (Rottler) Gagnon &
G.P.Lewis), Garam (Ceriops roxburghiana Arn.),Tingi (Ceriops togal (Pers.) C.B. Rob.)
Myrobalans (Terminalia chebula Retz.) or Chinese sumac (Rhus javanica L.).

Myrobalans and Teri are the source of the tannins because of the absence of chebulic acid and
the absence of type C component (Teri has Type C like the Caesalpinea pods). Its colour index
name is Natural Brown 6. The tannins are used most like used as mordant for the plant fibre
part in order to fix the basic dye to the cotton.

Basic violet 3 and Fuchsine were found in the sample. There two synthetic dyes are the only
basic dyes (positive ionized) found in the object. Basic violet 3 is a synthetic dye discovered in
1861 by Lauth. Its classical name is Methyl violet .

Fuchsine is a reddish violet synthetic dye discovered by Nathanson in 1856. Its colour index
name is Basic violet 14.

RCE project 2022-122
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The presence of laccaic acid component suggest the use of lack dye (Laccifer lacca Cockerell.),
in Indonesia known as Malo Siém, this species lives on various trees in insular Southeast Asia
and India.

Finally a trace of Acid red 8 was found in the sample, this dye was discovered in 1886 by O.
Glirke and C. Rudolph. Its classical name is Cochineal scarlet P/S.

4.2 Sample 2022-122 #2

The red sample was dyed with lack dye, due to the presence of laccaic acids. Also Acid red 8
was found in the sample.

Image 2 shows the single ion chromatogram of the components found with the mass
spectrometer. The extended data is shown in Appendix II
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Image 2 Single ion chromatogram 2022-122#2

The presence of laccaic acid component suggest the use of lack dye (Laccifer lacca Cockerell.)
also Acid red 8 was found. Lack dye and Acid red 8 have very similar colours and it appears
that he lack dye was used for the dyeing of the silk fibres and the Acid red 8 was used for the
colouring of the cotton fibres.

4.3 Sample 2022-122 #3

The bright green sample was dyed with Acid green 5. Also Acid yellow 1 was found in this
sample.

Image 3 shows the single ion chromatogram of the components found with the mass
spectrometer. The extended data is shown in Appendix II. In this sample the synthetic dye
acid green 5 was found. Its classical is Light Green SF. This dyestuff was discovered by Kéhler
in 1879.

Also Acid yellow 1 was found in this sample. This yellow was discovered in 1879 by Caro.

RCE project 2022-122
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Image 3 Single ion chromatogram 2022-122#3

4.4 Sample 2022-122 #4
The orange sample was dyed with Acid orange 7, Acid yellow 1 and Acid orange 17.

Image 4 shows the PDA chromatogram of the components found. The extended data is shown
in Appendix II
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Image 4 Single ion chromatogram 2022-122#4
Acid orange 7 is the main component in this sample. This dye was patented by Z. Roussin in

1876. It's classical name is 1876.

Also Acid yellow 1 was found in this sample. Its classical name is Naphtol Yellow S and it was
discovered in

Orange 17 was discovered by Levinstein Ltd. in 1879. Its classical name is Brilliant orange R.
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5. Conclusion

This hip cloth was made in the last ten years of the past century. The textile is made from
two fibres. One being mercerized cotton and the other silk. It appears that alum or an alum
salt was used for the mordanting of the silk fibres. And in the first sample tannins were used
as a mordant for the basic dyes to attach to the cotton.

The natural sources found come from Natural brown 6 (source still unsure) and Lack dye
(Natural red 25).

Six synthetic dyes (Mald Siém) were found in this object. They are: Basic violet 1, Acid yellow
1, Acid green 5, Acid orange 17, Acid red 8 and basic violet 14.

The results are in accordance with J. Kreemers book from 1922. There he explains that for the
cotton threads dyeing synthetic dyes replaced the use of local natural dyes. Also Veltman in his
manuscript on the Aceh’s silk industry from 1912, he explains that synthetic dyes made their
way to local Aceh dyeing workshops.

RCE project 2022-122
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Appendix I: Literature 14

1. Cardon, D., Natural Dyes, Tradition, Technology and Science ; Archetype Publications
2007

2. Schweppe, H., Handbuch der Naturfarbstoffe, Vorkommen - Verwendung - Nachweis ;
Landsberg/Lech: Ecomed, 1992

3. Society of Dyers and Colourists, American Association of Textile Chemists and Colorists,
Colour Index International: Pigments and Solvent Dyes, 1997.

4. Kreemer, J., Algemeen samenvattend overzicht van land en volk van Atjeh en
onderhoorigheden ; Deel 1 — 1922

5. Vetman, Th.J; Fischer, H.W. De Atjehsche zijdeindustrie naar een manuscript / Th.J.
Veltman; bewerkt door H.W. Fischer. Leiden: E.J. Brill, 1911.
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Experimental

UHPLC-PDA-HRMS-AFFA
Ultra-High Performance Liquid Chromatography with Photo-Diode Array and High Resolution Mass
Spectrometry detection with Ammonium-Formate-Formic-Acid method

The sample was photographed with a USB microscope (Dino-Lite) at approx. 35x magnification. After
extraction the analysis was carried out with an ultra-high performance liquid chromatograph with an
ultraviolet visual photodiode array detector and a HESI - high resolution mass spectrometer.

Extraction
All samples were extracted in the same way. To extract the organic colorants a two-step extraction was
performed:

Step 1
Each sample was placed into a 1ml Shell Vial (Thermo Fisher) and extracted with a solution of 100ul

Methanol/Acetonitrile (1:1 v/v) (Sigma Aldrich LC-MS grade). The vial was inserted in a heating bloc at
70°C for 10 minutes. Then, the extract (around 50ul was separated with a gel-loading pipette into a
micro-vial and stored in the dark.

Step 2
The fibre residue sample in the Shell Vial was further extracted with a 50ul solution of two parts of 35%

hydrochloric acid (Acros Organics™), one part of deionized water (Honeywell MS grade) and one part of
>99.9% methanol (LC-MS Chromasolv°-Sigma-Aldrich). The shell vial was heated in a heating bloc at
100°C for 10 minutes.

Then the acid extract was evaporated to dryness for 30 minutes under a gentle flow of nitrogen. The
dried extract was then reconstituted with the previously obtained +/- 50ul extract of the micro-vial (step
1). The solution was vortexed for 1 minute. The extract was transferred with a gel-loading pipette into a
new cone shaped glass micro-insert with top spring (Sigma-Aldrich) and centrifuged for 5 minutes at 700
RCF. 50ul of the DMSO extraction was transferred into a new micro-insert and this solution was
analysed.

AFFA method

Analysis of the organic colorants was carried out with an ultra-high performance liquid chromatograph
with photodiode array detection.

An aliquot of 5ul of the extracted sample was injected in a Waters ACQUITY UPLC H-Class System, using
a Zorbax Eclipse Plus C18 Column (2.1x150mm 1.8 Micron) and a UHPLC Guard 3PK. The eluents
consisted of acetonitrile (Pierce™, Thermo Fisher, LC/MS grade), methanol (Honeywell/Riedel de Haén
LC/MS grade), Water (Honeywell/Riedel de Haén, LC/MS grade ), 0.1% formic acid (Optima — Fisher
Chemicals, LC/MS grade) and (0.5mM) ammonium formate (VWR 99%, LC/MS grade).!

An ultraviolet visual photodiode array (A200-800nm) detector (PDA - Waters®) and a HESI - high
resolution mass spectrometer (HRMS, Thermo Fisher Orbitrap Q-exactive) were used to record the PDA
and mass spectra of the components.

Full scan MS was performed in switching polarity mode. The spray voltage was 3.8kV and the Vaporizer
nitrogen temperature 350°C.

Identification of the colorants was done by matching the results with the RCE-Chromeleon database
(200 entries, February 2020), using a selection from the RCE reference collection (10591 entries, March
2021).

L Astefanei, A., Proafio, A. and Adamson, B. Novel, Analysis method UHPLC-PDA-HRMS... to be published 2023
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2D PDA chromatogram

Hip cloth silk 19th century #4
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Single Ion

Chromatogram
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437.04855 o
CH;
25.0 50 50 N SO
Vi
436.03401 422.2437 e sou
33 4383487 493.04 423 457 489.309
0.0 0 . 1 0 A Il Y
/z m/z
-10.0 20 m 20 .
190 400 640 397 450 498 397 450 498 Acid red 8
62.7 ,:/pex Peak #1 100% at 16.86 min 120 /:/pex Peak #2 Scan: #1920 RT:1... . NA (isomere)
A
s00]” 28563 100 313.03493
OH o] CH; o]
19381
25.0 50 OH
303.21676
420.33
314.03782 HO OH
0.0 0125498771 §2p,02967 0
nm miz
-14.8 -20 H H
190 400 640 215 300 398 Laccaic acid D
62.7 »i/pex Peak #3 100% at 17.77 min 120 /:é;:x Peak #3 Scan: #2006 RT: 1... 120 /—‘n\/pex Peak #3 Scan: #2007 RT: 1... ‘ ‘
° 571 p&bs °  330.19706
50.0 100 100 N N\
206.01 185.04039
25.0 50 327.04379 50 346.18994 |
2429575 P 33140812
g 207.11678 373.01 347.19415 |
0.0 0 atdindottoeodidal ol 0 p-16747 1L 4352
nm
-14.8 20 m/z 20 m/z I,
190 400 640 270 300 350 381 269 300 400 435 2

Trimethyl-PRA



PDA spectrum

Apex Peak #4 100% at 18.43 min

62.7 %
o
50.0 565.
25.0 206.58
244798-2°
0.0
nm
-14.8
190 400 640
62.7 ﬁ/pex Peak #5 100% at 19.12 min
0
50.0 581
206.92
25.0
2457872
0.0
nm
-14.8
190 400 640
62.7 Ao/pex Peak #6 100% at 19.83 min
0
50.0 574
25.0 207.26
24528808
0.0
nm
-14.8
190 400 640
62.7 Ao/pex Peak #9 100% at 21.60 min
0
50.0 58}
25.0 207.93
24 91
0.0
nm
-14.8
190 400 640
62.7 Apex Peak #11 100% at 22.91...
% 59
50.0
25.0{ 208.65
2503 .52
0.0
nm
-14.8
190 400 640

Negative ion

Apex Peak #8 Scan: #2090 RT: 1...

249
%
200
100
264.99143
98725| 296.99761
6 it \muuf’ﬂf’".%ef%“.;.nmlz‘
235 300 358
249 Apex Peak #20 Scan: #2170 RT:....
%
200
100
310.16365 390,99
276 300 398
333 Aopex Peak #21 Scan: #2252 RT....
%
200
100
983F8 329.19681
o) TN NITIvI K T TN
47 m/z
276 300 398
333 Apex Peak #27 Scan: #2448 RT....
%
200
100 1.97641
85/20696 373.22289 473.0
0 bbby itaoss st oy 0l 30
m/z
-47
255 300 400 478
110 Apex Peak #11 Scan: #2592 RT:....
1956
50
355.07570
1486
23.2220 473.00564
i S 1774
-10
291 400 514

Positive ion

120
%
100] 330.19705
50
331.19816
332.20109 715.87645)
m/z
-20
163 500 834
151 /—‘;pex Peak #20 Scan: #2171 RT....

100 344.21226
50
345.21385
08 346.21699  4pp.
4 L
276 300 398
151 Apex Peak #21 Scan: #2253 RT....

100

50

276 300 398

110

Apex Peak #8 Scan: #2091 RT: 1...

%

%

344.21273

345.21439

300.15824 346. ‘1755 )

Apex Peak #27 Scan: #2449 RT....

% 358.22827

50
359.23036
360.23356
' m
-10
255 300 400 478

110

50

-10
255 300 400 478

Apex Peak #11 Scan: #2593 RT....

% 406.22614

372.2441
07.22980

373.2476

307.22542 L

2 L 6.13983

mi/z

2022-122 #1

Dark purple

Molecular structure

aeves
|

Trimethyl-PRA

ACYSH
\

NH,

Tetramethyl-PRA

2eUen

Tetramethyl-PRA

aeven

HN__

Pentamethyl-PRA

N.

PN
PRA hexamethyl/

PRA trimethyl-
phenylamine



2D PDA chromatogram

250

nm |
300 -

400 -
500

600 -

Hip cloth silk 19th century #6

.

2022-122 #2 Red

2022-122 #2

Red

DAD1_Spectrum

640 -

30.0 32.0

0.0 5.0 10.0 15.0 20.0 25.0
Extracted PDA chromatogram
100 1
mAU
#6 2022-122 #2 Red EXT287NM
#6 2022-122 #2 Red EXT350NM
80 {||—— #6 2022-122 #2 Red EXT450NM
—— #6 2022-122 #2 Red EXT500NM Ac|d red 8

—— #6 2022-122 #2 Red EXT550NM
—— #6 2022-122 #2 Red EXT600NM

60 -

40

Absorbance [mAU]

Laccaic acid B

Laccaic acid A

Laccaic acid D

5.0

15.0
Time [min]



Single Ion Chromatogram

2022-122 #2
Red

1.5e7 -
counts
_ #6 2022-122 #2 Red Acid red 8_[435.03403, 500 MMU]
——  #6 2022-122 #2 Red Erythrolaccin_22.87min[285.04092, 500 MMU]
137l #6 2022-122 #2 Red Laccaic acid A_11.55min[536.08463, 500 MMU]
' ——  #6 2022-122 #2 Red Laccaic acid B_11.58min[495.05784, 500 MMU]
———  #62022-122 #2 Red Laccaic acid C_7.22min[538.06166, 500 MMU]
#6 2022-122 #2 Red Laccaic acid D_16.95min[313.03721, 500 MMU]
z 1.0e7 -
c
=1
8
— 7.5€6 -
>
‘»
c
Qo
< 5.0e6 -
2.5e6 -
. ,,J ML jk A )
min
-6.9e5 . . . . . .
0.0 5.0 10.0 15.0 20.0 25.0 30.0 32.0
Time [min]
Spectrum and component table
PDA spectrum Negative ion Positive ion Molecular structure
13 /:pex Peak #6 100% at 7.22 min 120 Ao/;;ex Peak #6 Scan: #3810 RT: 7.22 m... . NA
% 100
291.22
4114
50| 535.25238 535 0643
0
54
oo 36.55777 %39.06643 A
-68 pm 20 m/z
190 400 640 53333 541.56
452 Apex Peak #18 100% at 11.55 min 120 ﬁ/pex Peak #18 Scan: #1274 RT: 11.55... 120 :\/pex Peak #10 Scan: #1273 RT: 11.5...
95.80 100 °  536.08225 100 ° 538.09820
7.12
223
200 5005850 50
537.08411 539.110009
6282 58.06406 560.0
0.0 0 ‘ 626.053 o _95453 540, 10489 \
93 nm 20 m/z 20 m/z
190 400 640 491 600 640 516.2 525.0 5500 561.3 Laccaic acid A
452 Apex Peak #10 100% at 11.55 min 120 Ao/pex Peak #10 Scan: #1274 RT: 11.5... 120 /—‘;/pex Peak #10 Scan: #1273 RT: 11.5...
95.87 714 100] ~ 100 "
223 75"
200 50 495.05850 50
497.07068
00 o527 49L6' 16282 517.0365 . 498-h759° 519.05453
93 nm 2 m/z 20 m/z
190 400 640 4779 500.0 522.9 480.9 500.0 526.0




PDA spectrum

Apex Peak #4 100% at 12.52 min

525 06728

40.0
502.79

20.0

0.0

=771
190 400 640

Apex Peak #12 100% at 15.41 min

525
626112

40.0

513.82
20.0

0.0

=77
190 400 640

nm

o .
52.5 Apex Peak #2 100% at 16.95 min

05.1@284.91

40.0

20.0

0.0

=77
190 400 640

Apex Peak #6 100% at 22.85 min

fop52,

62.7
50.0

25.0 A0

0.0

nm
-14.8
190 400 640

Negative ion

Apex Peak #4 Scan: #1382 RT: 12.52...

120 %
o
100 435.03383
50 q
79 &6
13359 436.03387
3 550,09926
ol 40919989 T 1T
m/z
-20
236 400 643
120 /:\ypex Peak #12 Scan: #1694 RT. 15.41...
o
100 435.03388
50
436.03387
99.8042! 598.11040
o[ S0P 59811040 ernor
m/z
-20
104 500 923

120 Apex Peak #2 Scan: #1860 RT: 16.95...
%

100]  313.03489

50 303.2[1673

314.03778
2.8380? 36.03570 723.37084
0 Jfhoasitdnes Lo v
m/z
-20
104 500 923
110 Apex Peak #8 Scan: #2496 RT...
% 285.04052
50
355.07554
286.04475
B789 325.1839 |
s oot i
-10
209 300 392

Positive ion

Apex Peak #4 Scan: #1381 RT: 12.51...

120 17
b
100 66
50 66
7 437.04869
18533 o 43 45140 g
ol 30415396 43843 N
20 m/z
236 400 643
Apex Peak #12 Scan: #1693 RT: 15.40...
120 o
100 437.04857
50
309.22719
3383 438.05130
0951 3)21 4pj 77133 6398
o (16 Il
20 m/z
236 400 643
120 Apex Peak #2 Scan: #1859 RT: 16.94...
%
100
50 327.215
5.23291
325.19802
315.17851
0 %17%10 1 1 l L J
20 m/z
3024 320.0 3298
10 Apex Peak #8 Scan: #2495 RT....
w758
50
@ 343 288.25250 408
188 soteag,
-10 i

209 300 392

2022-122 #2
Red

Molecular structure

OH
CHy
N
Va
HyC N
SO3H SO3H

Acid red 8

OH
CH;
SO3H
/N
HyC N/
SO3H

Acid red 8

isomere

NH,

Laccaic acid ZD

OH Q CHj3
HO | ‘ | OH
o OH

Erythrolaccin



250

300

400 -

500

600 -

640 -]

4{5

2022-122 #3

Green

DAD1_Spectrum

0.0 5.0 10.0 15.0 20.0 25.0 30.0 32.0
Extracted PDA chromatogram
116 -
mA
—— #8 2022-122 #3 Bright green DAD1_Signal_A
100 {||—— #8 2022-122 #3 Bright green DAD1_Signal_B
—— |#8 2022-122 #3 Bright green DAD1_Signal_C
—— |#8 2022-122 #3 Bright green DAD1_Signal_D
#8 2022-122 #3 Bright green DAD1_Signal_E
5 75 #8 2022-122 #3 Bright green DAD1_Signal_F
< :
E Acid green 5
2
g 99 Acid yellow 1
)
o
25-
-4: A O i min
0.0 5.0 10.0 15.0 20.0 25.0 30.0 32.0

Time [min]



Intensity [counts]

2022-122 #3

) Green
Single Ion Chromatogram
7.5€6 -
counts
——  #82022-122 #3 Bright green Acid green 5_12.51min[749.16492, 500 MMU]
——  #82022-122 #3 Bright green Acid yellow |_9.35min[312.97785, 500 MMU]
6.0e6 -
4.0e6 -
2.0e6 -
| min
-4.5e5 -k - - : \
0.0 10.0 20.0 30.0 32.0

Time [min]

Spectrum and component table
PDA spectrum

49.0
40.0

20.0

49.0
40.0

20.0

Apex Peak #1 100% at 9.35 min

Apex Peak #1 100% at 12.51 min

Negative ion

Apex Peak #1 Scan: #1028 RT: 9.35 mi...

Positive ion

Apex Peak #1 Scan: #1027 RT: 9.34 mi...

120 % 120 %
o o
100 312.97711 100
50 50
313.97994 381.70921
o | | 380.96561 780 31420684 =77 70 451
m/z m/z
-20 -20
240 300 400 442 240 300 400 442
120 ﬁ/pex Peak #1 Scan: #1364 RT: 12.52... 120 Au\/pex Peak #1 Scan: #1363 RT: 12.51...
o o
100 747.14990 100 667.34224

373.07253

Molecular structure

OH
-038 : : NO,
NO,
Acid yellow 1

sl

S0:Na

Acid green 5



e 2022-122 #4
: Orange

2D PDA chromatogram &=

Hip cloth silk 19th century #10 2022-122 #4 Orange DAD1_Spectrum

250

300

400 -

500

600 -

640 -] ‘ ‘ , , : , :
0.0 5.0 10.0 15.0 20.0 25.0 30.0 32.0

Extracted PDA chromatogram

428 ¢

mAU
1||—— #10 2022-122 #4 Orange DAD1_Signal_A
—— #10 2022-122 #4 Orange DAD1_Signal_B
—— #10 2022-122 #4 Orange DAD1_Signal_C
—— #10 2022-122 #4 Orange DAD1_Signal_D
300 4 #10 2022-122 #4 Orange DAD1_Signal_E
5 #10 2022-122 #4 Orange DAD1_Signal_F .
2 Acid orange 7
E
(0]
© 200+ _ _
a Acid yellow 1 Acid orange 17
8
100 -
i A bod min
-14 1k | . . s | | |
0.0 5.0 10.0 15.0 20.0 25.0 30.0 32.0

Time [min]



2022-122 #4

251

: Orange
Single Ion Chromatogram
1.1e8
|| counts
—_— #10 2022-122 #4 Orange Acid Orange 7_17.19[327.04471, 500 MMU]
—_ #10 2022-122 #4 Orange Acid yellow |_9.35min[312.97785, 500 MMU]
—— #10 2022-122 #4 Orange Unk._orange_red_22.36min[355.07966, 500 MMU]
8.0e7 -
i)
5
3 6.0e71
L
=
‘»
c
9 4.0e7
=
2.0e7 |
M/\m min
-1.9e6 s s s s
1.3 5.0 10.0 15.0 20.0
Time [min]

Spectrum and component table

PDA spectrum

Apex Peak #1 100% at 9.39 min

490 993.96

40.0

20.0

2423167

253.87 39378

nm
-5.6
190 400 640
49.0 Apex Peak #2 100% at 17.19 min

40.0

20.0

Apex Peak #14 100% at 22.36 min

MRS TAT- T
4001 o554
4904483
200
56
150 460 640

Negative ion

Apex Peak #1 Scan: #1042 RT: 9.39 mi...

Positive ion

Apex Peak #1 Scan: #1043 RT: 9.40 mi...

120 % 120 %
o o
100 312.97698 100
50 50
0786
541.29879 314.20684 381.70922
0422 12.33358 32217687 449
75.06521 f : 4 \ J{
0 0 il 0 | ol f 11382 1F05n b
m/z m/z
-20 -20
196 400 600 693 261 300 400 443
120 ﬁ/pex Peak #2 Scan: #1864 RT: 17.19... 120 :\/pex Peak #2 Scan: #1863 RT: 17.18...
o o
100 327.04368 100 329.05890
50 50
328.04713 330.06052
329.p4111 4 331.05210
o ) 395.0 o ? 465.(
m/z m/z
-20 -20
285 300 350 396 241 300 400 465
120 Apex Peak #14 Scan: #2424 RT. 22.36... 120 Apex Peak #14 Scan: #2423 RT: 22.35...
% %
100 355.07538 100 357.08939
50 5047.10745
356.08000 711.1556 " 7518. 9315
0 .%9796 3.96399 lgo2 0 i 35.35903 735.15(
m/z m/z
-20 -20
169 250 500 776 169 250 500 776

Molecular structure

OH
-038 : : NO,
NO,
Acid yellow 1

o0

Acid orange 7

HO.
HO;S N O

jg/ \N:‘

N O

Acid orange 17



75270 Natural Dye

Common name Ellagic acid
HO_0-CO.__
NN
HOO {_ pon
CO-0" OH

Boil the aqueous extract of divi-divi, myrobalans or other tannins
containing ellagitannin with dilute sulfuric acid or oxidise gullic acid
with potassium persulfate and sulfuric acid in acetic acid solution.
Formerly used for dycing fast yellows on chromed wool. For synthesis
tee C,1.55005¢

Dircoverer — Chevreul 1828

P&E 3%

Mayer & Cook, 200

Chevreul, Ann. Chim. Phys. 9 (2) (1828), 329

Braconnet, ibid. 187

Pélouze, 1bid. 54, 536

Merklein & Wahler, Ann. Chem. Pharm. 55 (1845), 129
Rembold, Ann. 143 (1867), 288; Her. 8 (1875), 1494

Lowe, Z. far Chem. 4 (1368) 633; Z. fir anal, Chem. 14 (1876), 40
Emst & Zwenger, Ann. 159 (187!) 32

Griessmayver, ibid. 160, 55

Barth & Cold!ch!mdt Bn 11 (1878), 846; 12 (1879), 1237
Schiff, ibid. 1535

Exti, Monatsh, 1 (1880), 226

Strohmer, ibid, 2 (1881), 539

Perkin & Gunnel, JCS, 69 (1896), 1307

Perkin, JCS, 71 (1897), 1137; 77 (1900), 424; 89 (1906), 259
Perkin & Wilson, JCS, 83 (1903), 134

Gracbe, Ber. 36 (1903), 214

Perkin & Nierenstein, JCS, 87 (1905), 1416

Nicrenstein, Ber, 40 (1907), 917; 41 (1908), 3015; cf. 42 (1909), 353
Merzig & Bronneck, Monatsh, 29 (1908), 263

Goldsmiedt et al, sbid. 263

Susley, Bull. Soc. chim. § (4) (1909), 727
Feist & Besthomn, Arck. Pharm. 263 (1925), 16

Shimadda & Di.. L.

Slightly soluble in boiling water
The yellow alkaline solution tums green on addition of FeCl,

L J Bl ©on Joa. €141
SITVOUS W% § KR, So & PR . AI0K . .lu:un =Lt

Zetsche & Graef, Helv, Chim. Acta, 1

£

1931), 2

Obtained from a large variety of vegetable products having a high tannin content
Algarobilla is the pods of the Caesalpina brevifolia of Chili. Tannin appears to be
principally ellagitannin. One of the strongest tannin materials known containing on
average 459;. Very suitable for both dyeing and tanning. Resembles divi-divi, the
extract being liable to ferment

Amlaki, the fruit of the tree Phyllanthus emblica found throughout India and Burma.
The fruit, bark and leaves of this tree are used for dyeing greys

Bahera, the fruit of the Indian tree Terminalia belerica Roxb.,, also found in Ceylon and
Burma. Used in India for inks and for dyeing cotton in the same way as Myrobalans
Bakul, the bark of Mimusops elengi L., found in Bengal

Divi-divi or Libi Davi is the pods of C. coriari Willd. a W. Indian and Central
American shrub, Contains 40-45%, tannin, mainly ellagitannin and free ellagic acid,
some combined gallic acid also present. Used similarly to galls and sumach and in
dyeing blacks but to a less cxtent than myrobalans

Gab, the immature fruit of the tree Diospyros embryopteris, found in India and Burma
Galls (Aleppo, Smyrna, E. Indian, etc.) formerly much used with iron as a base for
a range of grevs extending from silver grey to blue black, these greys serving as the
blue element in all the tertiary colours of those days. Pyrolignite of iron was used in
preference to the sulphate as the acetic acid liberated did not retard the fixation of the
iron tannate to the same extent as sulphuric acid

Garan, the bark of an Indian shrub, Ceripos Roxburghiana Arnott.

Myrobalans, the ripe fruit of Terminalia Chebula, a tree found throughout India and
Burma

Sumach from the heartwood of the tree Rhus cotina, which, like Quebracho colorado,
contains fisetin, C.I. 75620, in addition to tannin. Used like galls, Valonia, etc. to
produce slates and blacks by applying the sumach and then treating with copperas,
logwood being often added to the iron liquor. Sumach was often used for browns
Tamarisk Galls from various species of tamarisk grown in Arabia and Sind are much
used in India on cotton and silk

Tanners’ Sumac is obtained from the S, European C. myrtifolia

Tari, the pods of C. digyna or of C. sappan, found in India and Burma. It closely
rescmbles Divi-divi but has the advantage that its aqueous extracts do not so readily
begin to ferment

White Sumac is obtained from the American R. glabra

Tannin-containing materials are used with iron and/or copper salts as hair dyes;
those containing both gallotannin and gallic acid are used for iron tannate inks

Thorpe, 11, 390
Bhattacharya, 17, 18, 19
Bhattacharya, Pal & Das, Dyeing of Khaki on cotton,

C.I. Natural Brown 6

Aleppo Galls Noix de Galle
Bahera Padvas
East Indian Galls Shuma
Gallapfel Smyrna Galls
Galls Sumach
Garan Tamarisk Galls
Haritaki Tanners’ Sumac
Hurr Nuts Tannin
Mpyrabolams Valonia
Myrabolans Valonia Nuts
Myrobalans White Sumac
Divi-Divi Libi-Davi
Algarobilla
Chamarlati Teri
Tari Touri

Literature

Parnell, 37

Napier, 248 (Galls), 258 (Sumach), 267 (Valonia
Nuts), 268 (Myrabolans)

Muspratt, 580, 629

Phadke, 23, 128

Gout. Bengal Dept. Industries Bull., 94 (1944)

Pezzo, Cuoio, pelli mat. concianti, 31 (1955), 71
Slater, 70 (Divi-Divi), 134 (Myrabolans)
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Discoverer — Z. Roussin 1876

BIOS 961, 44

FIAT 764 — Orange II “F"

Hofmann, Ber. 10 (1877), 1378

Griess, Ber. 11 (1878), 2198

von Miller, Ber. 13 (1880), 268

Witt, Chem. Zeit. 4 (1880), 437

Miihlhiuser, Dingl. 264 (1887), 181

Grandmougin & Michel, Ber. 25 (1892), 981
Knecht and Hibbert, Ber. 36 (1903), 1553
Knecht, JSDC, 19 (1903), 171

Grandmougin, Ber. 39 (1906), 2495
Grandmougin, J. prakt, Chem. 76 (1907), 129
Ruggli & Fischli, Helv. Chem. Acta, 7 (1924), 496
Whitehead, Chem. Tr, J. 77 (1925), 33

Bucherer & Stickel, J. prakt, Chem. 110 (1925), 309
Seyewetz & Chaix, Bull. Sec. chim., 41 (1927), 332

Keyworth, JSDC, 43 (1927), 349
Klnﬂ' ff‘q 132 f‘lQ')TI 2639

Bucherer & Rauch, J. prakt Chem. 132 (1931), 227

15510 C.1. Acid Orange 7 (Bright reddish orange)
15510:1 C.L Pigment Orange 17
15510:2 C.L Pigment Orange 17:1

15510:3 C.L Solvent Orange 49
Classical name Orange II

HO
Ne0ss{_ )-N=N

Sulfanilic acid — 2-Naphthol

C.I. 15510:1 is the Barium salt
C.I. 15510:2 is the Aluminium salt
C.I. 15510:3 is an amine condensate

Soluble in water (reddish yellow) and in ethanol (orange)
H,SO, conc. —- magenta red; on dilution — brownish yellow ppt.
Aqueous solution + HCl — brownish yellow ppt;

NaOH — dark brown

C.1. Acid Orange 7
CHEMICAL CLASS Monoazo
C.I. CONSTITUTION NUMBER 15510

HUE
Daylight
Artificial light (tungsten)

Bright reddish orange
Little brighter

DYEING: WOOL
Mecthod

Levelling
S.D.C. migration test method/grade
Staining other fibres

2,3

1/5
Cellulose and acetate—ss

DYEING: OTHER FIBRES

Nylon: formic acid
Silk: broken degumming
liquor

PRINTING

Direct on wool, silk and
nylon

FASTNESS PROPERTIES
Method

Alkali
Carbonising
Chlorination ~ alteration

staining wool
Decatising

Light, }~§ normal
normal
2% normal

Milling, alkaline — alteration
staining wool
Milling, acid — alteration
staining wool

Peroxide bleaching — alteration
staining wool
Perspiration
Potung — alteration
staining wool

Sea water — alteration
staining wool

Stoving

Washing — alteration
staining wool

AATCC

[~
“l
& 8

Jl== ownse w||

| | ==
~
[

N L b
~
YT e, ...:;"_.-- spw 2aPaa

N
1
(X1~

OTHER PROPERTIES
Dlschlrfcnbility
Effect of metals — copper
chromium
iron

Good
Redder, duller

G;nker, duller

NON-TEXTILE USAGE

Biological stain and indi-
cator. Heavy metal salts for
paper coating, transparent
pigments in tin printing, and
in moulding powders. Paper
See C.1. Pigment Orange 17
See Leather Dyes section

NOTES
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16020 C.IL Acid Orange 17 (Reddish orange)

SO;N&
Mixed Xylidines =+ Schaeffer’s acid

. Note ;cul}famaﬁ_con}mermhl variali%e, or havehbeen, hzade 331:
using par ar xylidine fractions or replacing part of the idines
lolugiaﬁex or by o-anisidine, also by replacing part of the{S'chae_?é'r’: acid by
R acid, Examples of such mixed dyes are Ponceau GR II, R, RR, 3R and
3RL (FIAT 764). (Compare C.1.16150, 16151, 16152)

Discoverer — Levinstein Ltd. 1879
Lev., BP 62379

FIAT 764 — Brillantorange R
Liebermann, Ber. 16 (1883), 2864

Soluble in water (orange red) and ethanol (orange)
Insoluble in benzene
H,SO, conc. — red; on dilution — orange red
HNO, conc. — yellowish red solution
Aqueous solution + HCI conc. — orange red;

-+ NaOH conc. — brownish orange

C.I. Acid Orange 17
CHEMICAL CLASS Monoazo
C.I. CONSTITUTION NUMBER 16020
HUE
Daylight Reddish orange
Artificial light (tungsten) Redder
DYEING: WOOL
Method 3
Levelling Moderate
5.D.C. migration test method/grade —
Staining other fibres Aceate—is, cellulose—u
DYEING: OTHER FIBRES Silk: from sulphuric acid
dyebath
Jute
PRINTING

FASTNESS PROPERTIES
Method

Alkali

Carbonising

Chlorination — alteration
staining wool

Decatising

@
o

| |'f'a-
w

Light, §=} normal
normal
2% normal

Lo i
i®

Milling, alkaline — alteration
staining wool
Milling, acid — alteration
staining wool

Ihlw

Peroxide bleaching — alteration
staining wool
Perspiration
Potting — alteration
staining wool

| o] |

-
J
~

Sea water — alteration
staining wool
Stoving
Washing — alteration
staining wool

18+

OTHER PROPERTIES
Dischargeability
Effect of metals — copper
chromium
iron

NON-TEXTILE USAGE Pigments and paper dyeing

Illg

NOTES
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75450  C.I Natural Red 25
Common name Laccaic Acid

Hooc 9 om

HOOC NN \Fi“j;"%\
HO AN —/CHCH;NHCOCH

o OH

The solidified exudation of the insect Coccus laccae, growing on
various trees in the E. Indies, Ceylon and the Moluccas, contains approxi-
mately 509; of laccaic acid which is extracted by dilute aqueous sodium

carbonate. Dyes crimson on an alum mordant

Crookes, 354
P&E,9

Mayer & Cook, 144
Thorpe, VII, 158

Aqueous solution — blood red

C.I. 75450 C.I. Natural Red 25

The solidified exudation of the insect Coccus laccae which lives on various trees in the Caked Lac Lake Lac
E. Indies, Ceylon and Canary Isles. It contains approximately 50% of laccaic acid Grained Lac Lakh
which is extracted by dilute aqueous sodium carbonate and was formerly used as a red Gum Lacquer Laque
mordant dye on wool. Its dyeing properties are very similar to those of cochineal but its Kade Lakh Rangbatti
dyeings have better fastness Lac Seed Lac

. Lac Lac Shell Lac
Literature Lac Dye Stick Lac
Parnell, 35 Katagiri, Mugibayashi and Morihara, Bull. Inst. Chem. Res.,
Napier, 389 Kyoto Univ., 18 (1949), 41 .

Muspratt, 600 Katagiri, Mugibayashi and Omori, thid., 20 (1950), 67
Hummel, 354 Kamath and Potnis, Paintindia, 3 (1) (1953), 107

Lindsay & Harlow, Report on Lac and Shellac, Indian Forest
Records, 8 (Part 1) (1921), 66

14900 C.I. Acid Red 8 (Bright yellowish red)

CH, HO
H,C NS~ ‘VI/ \J
NaOsl_ L _Js0sNa

2,4-Xylidine — 1-Naphthol-3,6-disulfonic acid

Aqueous solution 4+ HCI conc. — magenta red;
-+ NaOH conc. — weak brownish yellow

Discoverers — Q. Giirke and C. Rudolph 1886

Giirke & Rudolph, BP 15716/85; FP 173007; GP 38281, GP ap.
G3636, (Fr. 1, 385, 386)
FIAT 764 — Cochenillescharlach P53

Soluble in water (magenta red)

Slightly soluble in ethanol (orange)

Very slightly soluble in acetone

H,S0, conc. — magenta red; on dilution — pink

C.L 14900 Monoazo

C.I. Acid Red 8

APPLICATION DYEING

Wool Good exhaustion from a sulphuric acid and
Glauber’s salt dyebath
Levelling: moderate to good

Silk Dyed in the degumming liquor broken with formic
or sulphuric acid

Unions Wool dyed, silk slightly stained, cellulose and

acetate unstained
PRINTING
Wool and Silk For direct print styles

FASTNESS PROPERTIES etc

METHOD
Neutral .
Weak Acid ...

Sulphuric Acid ...
Chrome in Dyebath

C
ALkaLt ... 4 PEROXIDE BLEACHING
CARBONISING 5 5 PERSP[RATIO,\'
DECATISING +
LicHT 34—} Normal 34 SaA Warse
Normal 5 SroviNG
2 % Normal «.. 5-6 WasHING
MiLLING Alteration i
Alkaline e 122 5. Wool ...
AGH oo see e e 2 Staining {Cotton

D1sCHARGEABILITY Good
SoruBiTy Water, good

ErrecT oF METALS Copper, little duller: Iron, little duller

Hue Bright Yellowish Red
ArTiFiciaAL LicHT: little change

.. O
. O
] Acilan Scarlet A ... ... FBy
0 Brilliant Cochineal PSA, 2R, 4R ... LBH
Brilliant Tertracid Scarlet PA ... CT
Solar Fast Scarlet PA ... ... NSK
Wool Brilliant Scarlet N ... Fran
C
3
2-3
2
4+ TEXTILE USAGE DygiNG

2.3 For dclicate shades of pink and full scarlets on yarn
2-3 and dress goods. Suitable for flannels, felts and felt
1-2 hat bodies because of its good penetration

PRINTING

For direct styles on wool and silk in pinks and
scarlets of good fastness to light

22-6-2023



42510
42510:1
42510:2

acid salt

Classical names Magenta, Fuchsine

H,

CH,
NH,

N C %
\\<:>=N'H.}Cl

(a) Heat a mixture of aniline, o(and p)-toluidine, and their hydro-

chlorides with mtrobenzene, ora mu:rure of nitrobenzene and o-nitro-

C.I1. Basic Violet 14 (Reddish violet)
(C.L Solvent Red 41) is the free base
(C.L Pigment Violet 4) is the phosphotungstomolybdic

+4H,0

toluene, in presence of iron and zinc chloride (nitrobenzene process)

(b) Heat a mixture of aniline and o(and p)-toluidine with arsenic

acid (arsenic acid process)

H,SO, conc. — yellow brown; on dilution — almost colourless
Aqucous solution + NaOH — almost colourless with red ppt.

Discoverers — Natanson 1856; A. W. Hofmann 1858; Verguin
1858; Gerber and Keller 1859; Medlock 1860; Nicholson
1860; Girard and de Laire 1860; Laurent and Casthelaz
1861; Coupier 1869

Renard Fréres & Franc, FP 46035 and 5 additions

Gerber & Keller, FP 42621

Medlock, BP 126/60; Nicholson, BP 184/60; Girard & de Laire,
BP 1300/60; FP 44958

Laurent & Casthelaz, FP 52223

FIAT 1313, 2, 330

Natanson. Ann. 98 (1856,

AW.H

Schmidlin, Compt, rend. 139 (1904), 676

Holmes, I

Lambrecht, Ber. 40 (1907), 2
Wales & Nelson, JACS, 45 (1923), 1662
nd. Eng . Chem. 17 (1925),

5
Michaelis & Gram'ck, JACS, 67 (1943), 1212

Soluble in cold and hot water (red violet)

Very soluble in ethanol (red

), 2
ofmann, Jahresber. 4(1858),353 J. prakt. Chem. 77 (1859),
190; 87 (1862), 226
Coupier, Jahresber. 15 (1869), 568; Ber. 6 (1873), 25, 423, 1072

X.—Triphenylmethane and Dlphenylnaphthylmethane Golourmg Matters

676

Pa;
Para Roseine (H
Fuchsine (’IMG),

Para Rosaniline Base (HP) (GrE) (K)

Commercial Name |

lhpnu (Hi (HP)
NI (DH) |

'I'hc obsolete dye Aldehyde Blue, dis- |
ered b the

Lauth, was obtained b:

setion Ot paraldeliyde on, pare

rosan
§ g a mineral acld (Gatterman and
Tehmann, ber. lsu 22, 227). In 1862,

| Che: thetic green

erpin e first 8
B (o e o Datbe Green,
‘the actlon of sediu thiosulphate on
ashyds Biue (von Miller o Bisonl,
Ber. 1501, 24, 1708). Aldehyde G
o’ used largely for dyeing ailk and ool
Iodine Green
b

Scientific Name—Components—
Formula

iHydmchlorid;a of pmmmni;..;{;-

.Frepumnon

(1) Han.t . mixturo ol‘ n.mln-m uml L I{uec]]nl- Bnrb LP

carbinol mhydnde. or dinmino-

| fuchsonimonium chlor

Components—
Aniline and p-Toluidine

Hydrochloride-—CioH1gN3ClL- 4H:0

Acetate—Ci9H N3 CoH30;

< SNE:
HaN<_>-L‘<::< +4H0
\\ D=NHyCl

*Ihe diclors-derivative of pararosaniline
obtained fror

and their h
with iron or ferrous chloride and
nitrobenzene (Coupler 1869)

'(2) Oxndme a mixture of aniline

luidine with arsenic acid

1 (Rnnnnlehl 1868)

(3) Condense 1 molecular proportion
of p-nitrobenzaldehyde with 2
molecular proportions of aniline
sulphate in presence of zine chloride,

and heat the p-nitro-diamino-tri-

| phenylmethano formed with ferrous
chloride at 160-180° C. (0. Fischer

| 1880)

| (4) Heat pure aniline with p-nitro-

| benzyl chloride in presence of iron

| filings or iron salts (Greiff and Baum)

(8) Heat pp’-diamino-triphenyl-
methane or anhydroformaldehyde-
aniline with aniline and amline

o-chloroaniline, dyes cotton mordan bed
-nh tannin anmnar emetic & bloer shade
ne  ar possesses
erties for the treatment of

by )
TS R o0tk 6 P, a4oie)

in presence of nitro-
benzene and ferrie chloride (Walter

| 1887; Homolka 1389)

(6] Oxidise triami henyl it

Discoverer— Litcrature

12128, U
252202, G.P. 167686; E.P. 206'
G.P. 61146; USP 248154,
141077, G.P.

Grreiff, a.p. 15120. 19304

Baum, E.P. 600038, G.P. 41920

Rosenstiehl, Bull. Soc. Ind. Mul-
house, 1866, 36, 264; Dingl. 1867,
181, 380; Ann. Chim. Phys. (5), 8,

192
Caro and Graebo, Ber. 1878, 11, 1117
E. and O. Fischer, Ann. 1878, 194.

242; Ber. 1878, 11, 1079; 1880, 13, |

22

0. Fischer, Ber. 1882, 15, 678

E. Fischer and Jennings, Ber. 1885,
26, 2221; of, J.8.D.C. 1803, 9, 214

Eberhardt and Welter, Ber. 1804, 27, |

1814

Walter, Bull. Soc. Ind. Mulhouse,
1895, 65, 82

Miolati, Ber. 1895, 28, 1697

Baeyer and Villiger, Ber. 1904, 37,
2857

]{necht J.8.D.C. 1005, 21, 292
Baeyer, Ber. 1005, 38, 579

Ber. llmﬁ. 38, 2148

in acetone or alecholie solution
(7) Heat pure aniline with cnrbun

Lambrecht, Ber, 1907, 40, 247; eof,
J.8.D.C. 1907, 23, 125
Lifschitz, Ber. 1919, 52, 1919; eof

ide (used on &
turing scale by Monnet and D\.lry.
Lyons)

parts ul mllydmrormnldahsdc amlm
(uuuum by the interaction of equ

distilied

aniline, and

:nnlhum m
ity

0 paris'of nitrobenzene m par
m-\meﬂ ferric_chloride at 170 C. !or
several hours. The excess of aniling and
llltmbenaene is removed by distillation with
steam, the residue in neidiied with hydro-
vlllnrlc seld, bolled and filtered. The
rachloride spLLtes 20 uu
I\ll-lM. !n small gi ll
and further

(mmtntmiiml The mother Ih\llﬂr—(}ibhhn

(b) Triamino-Derivatives of Triphenylmethane

Descripti Prop Mode of Appl
h crystals, rather more compact
than ordinary Magenta crystals (No. 677).

: Spectrum in water—i=>543-0 and 487-1.

i “'flat:r—uparingly soluble cold with a red colour, wore readily soluble
0f

Alcohol—readily soluble with a crimson colour,
NaOH-—reddish
saniline base, H;SOy—yellow sollltlon. pale yellow solu-

lolunonﬂyellaw solution,
{ pararo
t,lon on dilution.

.Dyes—woo‘l{ silk and leather direct, and cotton mordanted with

tannin and tartar emetic, red.

lons'of aniline and B«%‘). |

HCI to aqueous
crystalline precipitate

Fi similar to that of M

(No. 877).

Used only for the 1

22-6-2023

of

Blue (No. 688).

nlnmllne ll)[mrtlntlnlllne'h dmcll!mi\h I

7.8.D.C. 1920, 36, 23
Wieland and Schening, Ber. 1921

54, 2527
\lnn‘u.a{ 465

C.I. Basic Violet

14

CHEMICAL CLASS

Triarylmethane

C.I. CONSTITUTION NO. 42510
SUBSTRATE SILK ACRYLIC
HUE Bright Reddish Bright Reddish
iolet Violet
Artificial Light (tungsten) yellower yellower
RESERVATION IN DYEBATH
cotton 2 -
viscose 2 -—
wool 2 —_
nylon (type) 4 —
polyester — —_
FASTNESS
Trst Mernons 1s0 AATCC
Light source daylight —
pale 1 -
medium 1 -5
vy 2 —
Perspiration mudinlk alkaline alkaline
change 5
staining 2 —
Pleating conditions _ —_—
(steam) change = i,
staining — —
E:rﬂ)oinl rondmnn- —5- -_—
y, -
lfltr 24 hr — —
staining —_— -
‘Washing conditions 1s01 111
change 2 5
staining 3-4 —
NOTES ON APPLICATION Cotton (tannin mordant)
AND USAGE Direct printing and dycing on dis-
charged tannin mordan

Fastness: l:zhr (B*), 1,

washing (A®), 2

l 1;(A%), 1

Wool
Fastness C®: light, 1, 1, 2; washing,
2~4,5

Bast fibres

Paper—widely used

Pigments—with high mol. wt. acids are

red 10 bordeaux pi émenu For printing

inks, crayons ctc. Generally poor fast«

ness except for C.1. Pigment Violet 4
istempers—on china clay

Leather

Pho hy— filter dye

Spirit

Free 'bue—C l Solvent Red 41




42535  C.I Basic Violet 1 (Bluish violet)

42535:1 (C.L Solvent Violet 8) is the free base
42535:2 (C.L Pigment Violet 3) is the phosphotungstomolybdic

acid salt

42535:3 (C.I Pigment Violet 27) is the copper ferrocyanide

complex

Classical name Methyl Violet

A mixture of the hydrochlorides of the more highly methylated
pararosanilines, containing principally the N-tetra-, penta-, and hexa-
methyl derivatives, obtained by oxidation of N,N-dimethylaniline with
cupric chloride, or by the action of air on an intimate mixture of N,N-

dimethylaniline, phenol, sodium chloride, and copper sulfate

Soluble in cold and hot water (violet)

Very soluble in ethanol (violet)

H,SO, conc. — orange; on dilution — green ppt.
Aqueous solution + NaOH — brown red and ppt.

Discoverer — Lauth 1861, Placed on the market by Poirrier and
Chappat 1866

Lauth, BP 3195/66; FP 71970

FIAT 1313, 2, 314

FIAT 764 — Methylviolettbase

Lauth, Mon. sci. (1861), 336; (1866), 1033

A. W. Hofmann, Ber. 6 (1873), 352

E. and O. Fischer, Ber. 11 (1878), 2098; 12 (1879), 2350; Ann.
194 (1878), 295

Crossley, JACS, 41 (1919), 2084

Briggs, JSDC, 37 (1921), 291

Kober, Ind. Eng. Chem. 15 (1923), 837

Holmes, Ind. Eng. Chem. 17 (1925), 918

Fanal Violet RM (IG)

Pigment for printing inks, consisting of the copper ferro-
cyanide lake of C.1.42535
M. Michels, BP 407856; GP 657740 (Fr. 24, 607)
BIOS 961, 29. BIOS 1661, 19
FIAT 764 — Fanalviolett RM Plv.

C.L Basic Violet

CHEMICAL CLASS

Triarylmethane

C.I. CONSTITUTION NO, 42535
SUBSTRATE COTTON WOOL
(tannin mordant)
HUE Biuish Violet Bluish Violet
Artificial Light (tungsten) redder —
RESERVATION IN DYEBATH
cotton -— p—
viscose -— —
wool —~ -
nylon (type) —_ .
polyester —_— -—
F. s
TestT MeTHODS B* A* Cc*
Light source day. day. daylight
pale 1 — 1
medium 1 1-2 1
heavy 1 — 1
Perspiration acid/alk. — — —
¢l 1-2 4-5 —
staining — —_— -—
Pleating conditions _ -— —
(steam) chai —_ — —
staining - -— -
Pressing conditiou.s —_ i —
(dry) cha 3 3 —
after —4 hr —_ - s
staining — - —
Washing conditions — — —
change 1-2 34 4
staining — — 4

NOTES ON APPL]CATION
AND USAG

Dyeing also on bast fibres, silk
Printing of cotton, silk, wool and dye-
ing on discharged tannin mordant

(cotton)

Major usage of this dye is non-textile

Pigments with high mol. wt. acids zee

. Pigment Violet
Paper——w:dely used
ther
Dimmpcn. Plastics

Biological Stain, Indicator

Pholoiraphlc filters
nks, Lacquers

Soh em dye—fm base used

See C.1. Solvent Violet 8




ONa

N‘O'W‘L Also as K salt

NO,

React 1-naphthol-2,4,7-trisulfonic acid, or 1-naphthol-4,7-disulfonic
acid, or 1-naphthol- 27-dlsulfomc acid, or more usually the nitroso-
compound of the latter with nitric acid

Naphthol Yellow RS (By) was 2,4-dinitro-1-naphthol-8-sulfonic
acid GP 40571 (Fr. 1, 393)

Caro, GP 10785 (Fr. 1, 118

)
Badische Co., BP 5305/79 USP 225108; FP 134632

Selizer, GP 20716 (Fr. 1, 330

30}
Levinstein Ltd., BP 5692/82; USP 289543

Leonhardt Co., BP 11318/87
FIAT 764 — Naphtholgelb S
Graebe, Ber. 18 (1885), 1126

Knecht & Hibbert, Ber, 37 (1504), 2475; JSDC, 20 (1904}, 249

Morga
King, JCS, 125 (1924), 1334

n & King, JCS, 121 (1922), 1728

Soluble in cold and hot water (yellow) (8%, at 0°C)

Slightly soluble in ethanol

H;SO, conc. — greenish  yellow;

brighter

on dilution — weaker and

Aqueous solution 4+ KOH — yellow flocculent ppt.
Aqueous solution -+ FeCl; — yellow — yellowish brown

C.I. 10316 Nitro C.I1. Acid Yellow 1
APPLICATION DYEING METHOD Hue Bright Greenish Yellow
Wool Good exhaustion from a sulphuric acid dyebath Neutral . - Yol ’
Levelling: good. Suitable for salting Weak Acid ... ... [J | ARTIFICIAL LIGHT: slightly redder and brighter
S.D.C. Migration Test{ﬁxe'"s me;hod I Sulphurif: Aad ... B
1gration Chrome in Dyebath [}
Nylon Dyed, to light shades only, from a formic acid Amacid Yellow S AAP
dyebath Calcocid Yellow S ccc
Fouramine S . Fran
Java Naphthol Yellow S Vond
FASTHESS TROPERTIRS, sio ) Kiton Yellow S ... Ciba
| A1 B|C A|B | c Nankai Naphthol Yallow s KKK
ALKALI 4 |...] 4 PErOXIDE BLEACHING Napht ds SAC
Alteration ... 1 APIEOCAE Al
CARBONISING .|4-5]5] 4 Stainin {Wool 1] 5 |f2 Naphthol Lake Yellow FY ic1
% {Cotton ... S Naphthol Yellow ; ... ICS
CHLORINATION PERSPIRATION | MVC, WSS
Alteration . - 4-5 Alteration e 3
Stainin i s [ : }2 Stainin Wool .41 | 112-3 §ap::ll:°ll Yeﬁowos s
g \Cotton ... 5 € \Cotton ... 4 aphthol Yellow PL FNC
‘PoTTING [ Naphthol Yellow S Acna
DEecaTisiNG L4505 4 Alteration ... |3—4’ Adel, BASF, CAC, Clba, DL, FDN
s . Wool ...|}5 |1 ]32
Staining = Gy, Ipca, LBH, NAC
Li1GHT §-} Normal R {(,ot‘ton i 5 J
Normal W 1111 Sea WATER P NSK, RL, S, YDC
2 x Normal W1 {11 Alteration . | 1 Naphthol Yellow S (Bmlogwal stain and
Staini {Woo] }2 11 41-2 Indicator) . NAC
MILLING tTaining  { Cotton ... | 4 Naphtol Yellow SF RBM
Alkaline : S'rov:\:]'c | x| Naphthol Yellow SNA ... Gy
Alteration - ver| teration ... . | 4!
seainino {Wool lh1-2] 1 [h-2 Stz ool PS5 i34 | HiphiGol Yellow ENA, ;. S
AL q Cotton ... 1 AINIDE - { Cotton ... 3 j Naphthol Yellow S8 ... Fran
Acid WASHING i Naphthol Yellow SXX ... G
Alteration wal o 1 4 Alteration . 11 Paper Yellow L . DuP
Staini ol .| ... |1 ]H1-2 Stainin {“’"“‘ |l % } 3 Rakuto Naphthol Yellow S KKK
AMINE { Cotton ... ... [+5 N { Cotton ... 4-5| uto SNapamol Yellow
N . Solar Yellow NY.. NSK
{SCHARGEABILITY L 00T Tertracid Yellow S CcT
SovusiLiTy Water, good
Errect oF MetaLs Copper, somewhat duller: Iron, much duller

22-6-2023




42095 C.L Acid Green 5 (Green)
C.L Food Green 2 (Bright green)
804Na

N,
) Mh(CaHs)'Cnn
O

NN e

SO |Nl

Djscoverer — Kohler IB79
FIAT 764 —

17801 md PB 14711 fr '8814)
Muhlhéuser, Dingl. 263 (1887), 250, 295
Friedlinder, Ber, 22 (1889), 588

. F extra stark (sece PB 74025, fr.

Very soluble in water (bluish green)
Almost insoluble in ethanol (green)
H,S0, conc. = orange; on dllunon — weak yi

Condense benzaldehyde with N-ethyl-N-phenylbenzylamine, tri- Aqueous solution + NaOH — almost colourlm wuh dull violet
sulfonate, oxidise the product and convert to the sodium sale ppt.
C.I. 42095 Triphenylmethane C.I. Acid Green 5
APPLICATION DYEING Hue Green
Wool Good exhaustion from a sulphuric acid and MeTHOD ARTIFICIAL LIGHT: little change
Glauber’s salt dyebath Neutral ... sio O
Levelling: good Weak Acid ... . 0O
Silk Dyed from an acetic, formic or sulphuric acid Sulphuric Acid ™ Acidal Light Green SF ... MVC
dyebath Chrome in Dyebath ) | Acid Brilliant Green SF Acna
Levelling: good ? AcidGreenG .. .. .. .. FDN
Nylon Dyed from a formic acid dyebath .
Uni Wl dved. aill it ed. el i " tained Acid Green GG ... ... FBy
nions 00 yed, SL eaviy stained, ce ose and acetate unstaine: q il G SFG . . . FBy
PRINTING Aizen Light Green SFH HCC
Wool, Silk and Viscose Rayon For direct print styles Amacid Green G B - AAP
Fenazo Green 7G we G
Light Green SF . e B
FASTNESS PROPERTIES etc Light Green SFA X . .. G
Al l [A[C Light Green SF Yellowuh FDN
ALKALI 111-2 Mﬁ‘;ﬁ . ' ar Light Green SF Yellowish
CARBONISING ... ... 3 4“5| Acid N ::;} M E (Biological stain) .« .. .. NAC
CHLORINATION ... e "‘k sl 4 | PEROXIDE B!_E‘_A_CHH\F 111 Lissamine Green SF ... eee ... ICI
DBCWS;N;} s 5 !‘:*;; gxns&a.\'rmht % 2-3 | Lissamine Lake Green SF ... ... ICI
Licar -4 Norma JN Iy & C rA WATER . - .
Normal : \2_31 2| SroviNe ... 12172 Men.zlitme Green SF ... LBH
2 % Normal |2 WASHING ... 11 h=2 Pencil Green SF ... .. ICI
Sulfo Green J Fran

DisCHARGEABILITY Moderate to good
SovusiLiTy Water, very good

Errect oF METALS Copper, slightly duller: Iron, slightly weaker and duller

TEXTILE USAGE DYEING

Generally on wool, but of limited interest because of its poor fastness to light and
washing

Suitable for bright green shades on silk, the fastness properties being similar to those
on wool. Suitable for fugitive tinting of acetate, viscose and silk

PRINTING

Of limited interest for bright greens on wool and silk and on viscose rayon by the urea
process

Sumitomo Light Green SF Yellowish KKK

NON-TEXTILE USAGE

Lakes The barium lake is bright in shade and is of
some interest in paper coating and printing inks
though the light fastness is poor

Leather On vegetable, chrome and semi-chrome
tannages. Properties on chrome tannage (SDC)
Light 3, Penetration 3

Paper Of limited interest because of poor light
fastness but used occasionally for bright greens
Miscellaneous Suitable for writing inks, copying
pencils and spirit lacquers and in purified form for
colouring of food, drugs and cosmetics and as a
biological stain. See C.I. Food Green 2
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2022-122#1 dark purple
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2022-122#2 red




Sem_BED-S 001

Intensity [Counts]

.

20.0 kv WD 10.7 mm

3754

02 June 2023

Std.-PC 35.0

30Pa [GIx450

Spc_001
1C
2,000—]
i s
Na
1,000—] cl
110
— Cl
: Mg S
0
T T T T | I I I | I I I I I T T T
0 5 10 15 20

Energy [keV]




Sem_BED-S_002
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2022-122#3 bright green
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Sem_BED-S_004
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