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The Marvels of Gold and Blue Pigments

| reud this morhiny that Hony Kony hus clocked
one of the higher Covid futdlities in a month. Such
news suddens me, hot the leust becuuse that Hony
Kony is one of the few pluces thut | have visited
und held u greut deul of uffection for. | hope thut,
amidst rising Covid infections ucross the ylobe in
both 'zero tolerunce' und 'zero restriction' countries,
this issue of Chinu Coutings Journdl brings reuders
some comfort. Indeed, reuders will find that this issue
presents u few very interesting pupers und reports.

Mr Manolikukes' puper entitled "Soft und Hard
- Hund in Hund" (p. 4) described, in detuil, u 100%
UV curuble couting system, which is free from
both solvent und micropuarticle, that is cupuble
of yenerdting films thut give g soft haptic feeling
when touched but yet is scratch resistunt and
fingerprint-proof. The article reminds me of my
colluborutive reseurch work with Prof Li Wany at
Zhejiuny University (Hu, J. et dl., Preparation of UV-
curuble hyperbranched polyurethune dcrylate hard
coutings, Progress in Orgunic Coutings, 2020, 144).

The Munuyiny Editor, Miss Sully Yick, hus
continued her column on the ever increusingly
importunt theme of sustainubility, this fime sharing
information on u few novel coutiny systems
resulting from innovutions driven by tighteninyg
globul environmental regulations. (p. 9)

Throuyh his article entitled "Additives to
Control the Rheoloyy of Puints & Coutings" (p. 27),
Dr Procopio provided un excellent infroduction
to fundumentuls of rheoloyy, couting rheoloyy
und udditives for the control of couting rheoloyy.
Reuders hew fo rheoloyy will likely find this article
useful to reud.

This Murch issue dlso presents two pupers on
pigments euch dedling with one of my favourite
colours (gold und blue), with which | am purticularly
pleused us Murch happens to be my birth month.
| reud Dr Huber's puper on "“Novel Pigments, u New
Approuch to Achieving the Muny Colour Shudes
of Gold" (p. 18) with yreut interest. In his urticle,
Dr Huber introduces reuders to the fuscinuting
history of gold und the unigue properties of gyold,
which | did nhot know or hud not puid enough
attention to. Reuders who dare not dlreudy familiar
with gold-imituting pigments will ulso likely find Dr
Huber's introduction to the history of gold-imituting
pigments, the Ultra-Thin Pigment (UTP) technoloyy,
as well us various opticul properties of such
pigments of interest. It is fuscinuting to leurn that
stripes creuted using u couting system contuining u
UTP gold-imitating pigment on u Rosenthal teucup
wus visudlly virtually indistinguishuble from stripes
creuted using gold metdl. (p. 22)

In his artficle entitled "Blue — Hurdly Natural,
More Artificial" (p. 24), Dr Crumer infroduces us to
the history of blue pigments. This arficle reminds
me of my pust resedurch intfo the reulms of bio-
resourced pigments bused around porphyrin -
the colour of life. With this hote, | wish readers u
very enjoyuble reuding of this issue.
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—— Werner Rudolf Cramer, Germany &

Anyone who has ever taken a look at the cave and rock
paintings in Huashan on Hua Mountain (Huashan yanhua %
LI 1H ) in China, in Altamira in Spain or, for example, in the
Cueva de las Manos in Argentina, will see the many pictures
painted with red, yellow and black colours (pigments). To
paint these pictures, people used pigments that they found
in their surroundings. These were mainly yellow ochre, red
ochre or charcoal. Blue stones that could be ground up and
used as pigments for painting were almost non-existent. But
early on, the Chinese learned to produce the synthetic Han
blue from a mixture of barite (barium), malachite (copper) or
azurite (copper) and quartz sand. There is evidence that this
mixed mineral has existed in China for over 3,000 years.

Or Egyptian blue, which was made from quartz sand,
limestone and a copper ore. For this purpose, these materials
were heated to over 1,000°C for hours. The molten mass was
then ground and heated again.

In the Middle Ages, lapislazuli was used as a blue
pigment for particularly valuable pictures. This semi-precious
stone from Afghanistan or Egypt was ground up and purified
in an elaborate process.

It was not until 1706 that the first inorganic blue was
synthesised. It was an iron-cyanide complex similar in colour
to Han blue.

And in 1828, the inorganic pigment ultramarine blue
was synthesised for the first time. It is made from kaolin
(Al,0,, Si0,), calcium compounds, sulphur and activated
carbon. Kaolin (Chinese &8+ / &8 £ , Pinyin gaolingtu -
"earth from Gaoling) is derived from the Chinese place name
Gaoling ( &I / ®I& , gaoling - "high mountain range"). This
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Figure 1: Reflectance curves of different coloured pigments

is the name of a village in the People's Republic of China in
the northwest of Jiangxi Province, in Fuliang County of the
county-level city of Jingdezhen.

In 1927, the synthesis of the organic pigment copper
phythalocyanine was reported for the first time in the
scientific journal Helvetica Chimica Acta. This organic
complex consists of a porphin ring in which a copper ion
is incorporated. Copper phthalocyanine is one of the more
important blue pigments today due to its optimal properties.
One can also produce a green copper phthalocyanine from
the basic substances. Interestingly, copper phthalocyanine
is chemically related to haemoglobin and chlorophyll.
Instead of the copper ion, haemoglobin has an iron ion and
chlorophyll a magnesium ion.

A new addition to the ranks of blue pigments is the
YInMn pigment. It consists of a melt of yttrium, indium and
manganese. It is very lightfast and insoluble in water and oil.

In a series of experiments, the colour properties of
various blue pigments were investigated. These were
processed in a binder and applied to painting paper.
They were measured using a spectrophotometer with
directional illumination: under 45° illumination and under 0°
measurement (in the normal). Both the reflection and colour
values were evaluated.

Blue pigments manipulate incident light to reflect more
in the blue spectral range. Like all pigments, blue pigments
reflect in the entire spectral range. Yellow and red pigments,
unlike blue and green coloured pigments, have a reflectance
plateau, i.e. their reflections increase in the longer
wavelength spectral range and remain at this reflectance
level. Green and blue pigments, on the other hand,
have maxima.

Towards the shorter wavelength range, blue borders on
blue-violet and on the other side of its maximum on green.
This neighbourhood also shows the nuances of a blue: it can
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Figure 2: From the measurement results, colour values
shown in the a*b* diagram
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Figure 3: From the measurement results, the chroma
values shown in the bar chart

be either greenish or reddish. Blue pigments, like almost all
coloured pigments, are not colour-neutral, but tend in one
colour direction.

Four blue pigments were selected for these experiments:
A reddish ultramarine blue, a greenish ultramarine blue, a
light greenish ultramarine blue and a blue mixed pigment
YInMn (yttrium, indium, manganese). The pigments were
incorporated in a binder and applied to artist's paper single
and multiple times.

The 2- or 4-fold spreads that appeared to be the
strongest in colour with low transparency were selected. All
samples were colourimetrically measured at 45°/as45° (45°
illumination/measurement at 45° aspecular = in the normal).
From the measurement results, the reflectance values were
selected in the form of reflectance curves, the colour values
in the a*b* diagram (Figure 2) and the chroma values in the
bar chart (Figure 3).

The two greenish ultramarine pigments show the
highest maxima compared to the other blue pigments. The
measurements of the reddish ultramarine and the YInMn
pigment show significantly lower maxima. It is striking that
all ultramarine pigments show a slight increase in their
reflections in the longer wavelength spectral range, i.e. in the
red. The YInMn pigment tapers off flat in this range.

The colour values reflect these results: The colour values
of the reddish and greenish ultramarine are clearly away
from the YInMn pigment. The light greenish pigment is bluer
in comparison.

The chroma values show the lowest chroma for the
YInMn pigment compared to the ultramarine pigments. The
highest chroma value is shown by the greenish ultramarine.

Blue pigments are used in many applications. In the
automotive sector, they are used in mixtures with other
coloured pigments as well as aluminum and interference
pigments. Here, phthalocyanine blue is usually used
instead of ultramarine. Depending on the application and
use, different blue pigments are available to the user. It is
important for the user to make the right choice: the beautiful
blue colour can possibly change in the application area due
to its chemistry or temperatures, which the user certainly
does not want.



