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Heavy metal cadmium is classified to the World Health Organization to the most hazardous
substances for human health. The aim is to study the food pottery as an object that can be a source of
cadmium in the human body. The various kinds of food ceramic products, which may contain
pigments based on cadmium compounds, are considered. It was found that the cadmium sulfide can be
an integral part of underglaze or onglaze ceramic paints, glazes, ceramic mass and a chandelier. The
most intense rel ease of cadmium comes with glaze and paint ceramic mass and carriesthe greatest risk
in respect of this heavy metal pollution of the human body. Process cadmium poisoning human body
compounds can last for years, cadmium tends to accumulate in the body for a long time. Therefore,
the use of externally beautiful, but the harmful chemical composition, color of ceramic tableware

harmful to human health.
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I ntr oduction

The unfavorable ecological situation in recent
decades is the cause of a significant toxic and chemical
load on the biosphere, which leads to the emergence of
new forms of human pathol ogy.

A special place among toxicants is occupied by
heavy metals. The most dangerous are lead and
cadmium. A food ceramic dish can become a source of
cadmium in the human body.

Heavy metal cadmium is attributed by the World
Health Organization to the substances most dangerous to
human hedlth [1, p.135].

Cadmium reduces the activity of a number of
enzymes, affects the liver, kidneys, pancreas and is
accumulated in these organs. Target organs with
intoxication with cadmium are kidneys, bone marrow,
liver, partly spleen and other organs.

In case of chronic intoxication, cadmium is a defeat
of the kidneys (necrosis of the epithelial cells, retardation
of filtration in the rena canal, reduction of reabsorption,
the presence of cadmium in the urine, increased excretion
of urine of beta-2-microglobulin, protein-bound retinal.
Violation of the processes of reabsorption leads to defeat
of the bone system (increased bone fragility, multiple
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fractures of thelimbs).

By the average content in the human body, cadmium
is counted as micronutrients. This chemica eement is
virtually absent in the body of the newborn, and with age
it is accumulated by the human body and may exceed the
permissible norm. Studies conducted in recent years,
have revealed inconspicuous facts of the presence of
children in the body of excess biological tolerance levels
of a number of toxic metals, among which a significant
placeisthe accumulation of cadmium [2 p. 26; 3, p. 23].

Cadmium heavy metal salts have an adverse effect
on immunity. Cadmium has carcinogenic properties and
increases the risk of developing atherosclerosis and
hypertension. Chronic cadmium poisoning destroys the
liver, causes severe back and leg pain, leads to bone
fractures, causes kidney damage and | eads to death.

As a result of the research, three main ways of
cadmium in the human body have been identified: air,
water, and food [4, p. 15; 5, p. 19].

One of the main ways of getting cadmium in the
human body is through the intestinal and gastrointestina
tract during meals. Cadmium compounds are often found
in foods through the atmosphere and the soil. However,
these dangerous compounds can be found in food and
during their movement from agricultural and food
businesses to the fina consumer and in the process of
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cooking or consuming food by a person [6, p. 16; 7].

. Main part

The purpose of this work is to study food ceramic
ware, as an object that can become the source of the
receipt of heavy metal cadmium in the human body. The
main task of the study is to identify the eements of
ceramic products used as dishes for eating or storing it
and which may include compounds of toxic metal
cadmium.

The use of inorganic pigments - meta compounds
for the manufacture and design of ceramic products has
been known since ancient times. Various types of food
ceramic products, which are subjects of daily use by
many people and may contain pigment based on
cadmium compounds, were considered.

Color food ceramic ware of various kinds is
presented on the Ukrainian market. Because of the
attraction to the aesthetics, the person intuitively wantsto
choose a ceramic product of bright color or with a
beautiful pattern. Not always very beautiful outside or
bright ceramic dishes are safe to use and compatible with
food.

Cadmium sulfide and cadmium selenide are used
respectively as yellow and red dyes in the manufacture of
ceramic paints. Ceramic paint - this minera pigments
that paint based on mineral dyes - painted oxides or
metal salts. The color of ceramic pigmentsis formed due
to the compounds of chemical eements due to light
absorption due to d-d trangtions of electrons or due to
charge transfer. The color of ceramic pigmentsis formed
due to the compounds of chemical elements due to light
absorption due to d-d trangtions of electrons or due to
chargetransfer.

To obtain bright shades of yelow, as a
component of ceramic paints, use the colored salts of
cadmium sulphide. To obtain ceramic dishes or paintings
in colorful shades of red - from orange to cherry-red can
be used to add selenium to cadmium sulfide (Table 1).

Ceramic paints on the basis of cadmium sulfide or
with the addition of selenium are used for coloring of
ceramic products, manufacturing of glazes ceramic
products. For better melting of cadmium sulfide to the
water or to the main ceramic material, it is mixed with
grades of gpecial fusible glass (fluxes) or with
appropriate glazes, feldspar, kaolin.

Ceramic paints on the nature of application are
underlay paints and overlay paints. Overlay paints are
applied to the firing ceramic product, prepoliti glazes,
with subsequent fixing them on this product with
decorative firing. Underlay ceramic paints are applied to
a non-impermeabl e ceramic product, which, after drying,
is covered with glazes and firing. Overlay paints
represent a fine disperse mixture of pigments with fluxes.
Fluxes - a mixture of colorless mineral oxides and salts
of silicon, sodium, potassium, boron. Fluxes for overlay
paints are specia fusible glass. The purpose of fluxes is
to fix ceramic paints on the glazed surface of the product,
aswell asto give them the appropriate luster.
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Tablel
Colors of cadmium pigments and temperature of
their use
Chemical Temperature
; element .
Pigment color - mode of using
composition of .
- pigment
pigment
yellow Cd-S-Zn 850°C
orange Cd-S-Se-Zn 850°C
cherry red Cd-S-Se 850°C
bright red Cd-S-Se-Al 850°C
intensered Cd-S-Se 850°C
dark red Cd-S-Se-Zr-Si 1000°C

Mixing fluxes with pigments allows you to get
colored melt when heated, practically analogs of colored
glass if they are transparent or smalt if they are opaque.
Mixing fluxes with pigments allows you to get colored
melt when heated, practicaly analogs of colored glass if
they are transparent or smalt if they are opaque.
Conventiona ceramic paints are obtained by grinding in
ball mills specially cooled by fuson of minerd
components - friits. The dispersion of the grinding
(average amount of paint particles) is 4 - 8 microns,
which alows the use of ceramic paints for all the
methods used today.

The modern variety of food decorated ceramic dishes
can be achieved through screen printing, where the
ceramic paint is used either as a dry powder form or asa
paste. The same forms of ceramic paint can print decals,
spray, draw, make stamps and use them for hand-painted.

Overlay paints in comparison with the sublime are
less shiny and erased when long service. In the process of
using a ceramic product painted with ceramic paint on
the basis of cadmium compounds, heavy metal cadmium
is easily and systematicaly transferred to the human
body. Underlay paints, which are not directly exposed to
atmospheric and other agents (being protected by a layer
of irrigation), arerelatively durable. But in the process of
exploitation, with the advent of micro cracks in the
glazes of release of cadmium will be easy and
continuous.

The nature of the application of paints (underlay,
overlay, interlayer) depends on the ratio of pigment-flux.
In the high-temperature region of overlay decoration in
paints there is more pigment, and hence cadmium
compounds and less flux (approximate ratio - about 80%
pigment and about 20% flux). This decoration has the
largest share of cadmium.

For interlayer, overlay paints, this ratio is
consistently varied in such a way that the proportion of
pigment decreases. Paints for thin-walled dishes, on the
contrary, contain about 80% flux and about 20%
pigment. Accordingly, the more pigment and less flux,
the higher the temperature of the paint and its coating
ability. Pigments one scope may be mixed together.
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Number of pigment introduced into fluxes, glazes,
ceramic masses, etc. depends on the type of ceramic
products and artistic intention producer.

Ceramic paints are combined in the collection for the
convenience of decoration. Using paint collections
allows you to burn a multi-colored product into one
firing. For intermediate shades, ceramic paints are mixed.
From the point of view of mixing ceramic paints are
divided into two groups. cadmium (red, orange, warm
yellow tones) and without cadmium (all other colors).
Indde each of the paint groups are mixed universally,
that is, in any ratio. Thisis because the cadmium paint is
less flame resistant. Mixing of colors between the groups
further reduces the fire resistance of the mixture
Therefore, the specific ratios in the mixing depend on the
temperature of the firing. Mixing cadmium paints with
without cadmium in equal proportions, as arule, leads to
the formation of a dirty-gray tint, but in other proportions
gives a large gamut of colors from all shades of green to
vivid shades of violet.

As it was investigated, a ceramic paint of the
following colors could be harmless: cream, white, gray-
blue, black and blue. All other colors, especialy bright,
may contain cadmium compounds [8, p.16].

The use of cadmium paints and / or their mixturesis
possible only with a dense overlap. Historicdly, it was
considered that due to reduced fire resistance, the use of
cadmium paints in the high-temperature (over 950 ° C)
areaisimpossible (Table 1). However, this problem was
solved with the appearance of so-called "included"
pigments about 50 years ago. "Included” is called a
coloring pigment, enclosed in a transparent shell of
zirconium oxide. This alowed the use of cadmium
pigments at temperatures up to 1350 ° C in the interflow
and underlying areas of decoration, as well as in the
coloring of ceramic masses. Thus, many manufacturers
of ceramic products have more opportunities to create
new collections and actively apply cadmium ceramic
paints.

In addition to the bright decor, colored glazes, the
food ceramic product can be decorated with a chandelier.
Chandeliers are caled meta solutions or ther
compounds in essential oils. The chandelier applied to
the surface of the ceramic products surface forms a thin
film with a characteristic metallic shine and a mother-of-
pearl shade. The metalic glare of the chanddier is the
result of the diffusion of the smalest particles of the
metal into the surface layer of softened water. The
difference in the refractive index of light and the surface

of the chanddlier leads to the decomposition of light rays.
Among al kinds of lusters are distinguished and
colorless (bismuth, alumina, lead, zinc) and painted (iron,
chromium, cobalt, copper, cadmium) and metallic (with
the contents of precious metals - silver, gold, platinum).
Therefore, chandeliers can also be a source of cadmium
intoxication of the human body.

The detection of cadmium in ceramic materials was
carried out by the method of accelerated allocation [9],
according to the experimentad method and atomic
absorption spectrometry method using a muffle furnace
and a spectrophotometer C-115PK, the wavelength Cd is
228.8 nm, the sensitivity of the device is not less than
0.05mg/ | of cadmium.

Il. Conclusions

Different kinds of food ceramic dishes have been
investigated. All products may be the source of cadmium
intoxication of the human body in the manufacture of
which were used cadmium compounds. These are
ceramic products made with the use of overlay paints on
the basis of mineral pigment of cadmium sulfide,
cadmium sulfide painted ceramic masses, underlay
paints, irons consisting of cadmium compounds and
chanddliers, components of which are compounds
containing chemical element cadmium.

It was found that the most intense release of
cadmium from the surface of the ceramic product comes
from the overlay paint and ceramic mass, which carries
the greatest risk of contamination by this heavy metal of
the human body. The process of poisoning can last for
years, cadmium compounds have the property of
accumulation in the body for a long time. Therefore, the
use of a beautiful outside of a colored ceramic dish, but
hazardous to the chemical composition, can be dangerous
to the health of a person who uses such dishes for a
nutritional purpose.

Subsequent studies will focus on determining the
proportion of ceramic products manufactured in Ukraine
and imported origin that endangers the health of
Ukrainian citizens through the content of heavy metal
cadmium and the identification of the most optimal
methods for their identification.
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Xap4oBuii KepaMidyHHU MOCY/ AK J7KepeJsio KaAMIi€BOI IHTOKCHKALII
JIIOACBKOI0 OpraHizmy

JIBH3 «lgano-@panxiscvruii nayionanshuil meouunuil ynisepcumem», gyn. I anuyexa, 2, m. Isano-®@panxiscwvi, 76000,

Vxpaina, email: telure@ukr.net

Baxkunit meranm kanmiii BigHeceHMH BcecBITHBOIO oOprasizalli€elo OXOpOHHM 3/I0pPOB'S 110 HaWOUIbII
HeOe3MEeYHUX PEYOBHUH Ul 3/10pOB' JitoaMHU. OIHUM 3 OCHOBHHX LUISIXiB HAJAXOIDKEHHS KaJMIIO B JIFOJCHKUI
OpraHi3M € NOTPAIUIAHHS Yepe3 KHIIKOBO-IITYHKOBHI TPAKT Iijl 4ac MpUioMy 1xi.

MeTtor0 po0OTH € JOCHIPKEHHST Xap4oBOro KEpPaMidHOro MOCyHy AK 00’ €KTa, 110 MOXE CTaTH JUKEpeIoM
HAJXOJUKCHHA KaJMil0 B JIIOACHKMH opradi3m. Ilin bac [ocnipKeHb PO3IJIAHYTO Pi3HI BHIAM XapyuOBHX
KepaMi4HHUX BUPOOIB, 110 MOXKYTh MICTUTH IIrMEHTH Ha OCHOBI CIIOJIYK KaJMilo.

B pesynbraTi NIpoBeAeHNX IOCIIKEHb BU3HAUCHO €JICMEHTH Xap4yOBOI0 KEPaMidyHOIo MOCYAY, SIKi MOXYTh
OyTH [DKEpeloM HaJIXOMKEHHS B OPraHi3M JIIOJUHHM TOKCHMYHOIO MeTaly KaJMilo. BcraHoBieHo, 1o kaamiit
cynbdin Moxe OyTM CKIaJOBOI0 YacCTHHOI MIANONMBHOI YW HAJAINOIMBHOI KepaMidHOi (apbu, mnonuswy,
KepaMi4HOi MacH Ta JIIOCTpY.

BusBneno, mo HalliHTEHCHBHINE BHBUIBHEHHS KaJMIiIO 3 IIOBEPXHI KepaMidHOTrO BHPOOY BiOYBa€ThCS 3
HaJnonuBHOI Gapbu Ta KepamiuHOI MacH, 1O i Hece HaWOiNbILy HeOGe3neKy 100 3a0pyIHEHHS MM BaXXKUM
METaJIOM JIIOZICBKOro oprasismy. Ilponec oTpyeHHS JIIOACBKOrO OPraHi3My CHOJNYKaMH KaJMil0 MOXKE TPHUBATH
pOKaMH, KaJMiil Ma€ BIACTUBICTh HAKOIMYYBATHCS B OPraHi3Mi MPOTATOM TPUBAIOTO Yacy. ToMy BUKOPUCTaHHS
30BHI KPAacHBOro, aje ILIKi/UIMBOrO 10 XIMIYHOMY CKJIaJly, KOJbOPOBOIO KEPaMiuHOr0 MOCYy HEeOEe3Ie4HO UL
3JI0pOB’ 51 JIFOJIMHU.

KirouoBi ciioBa: xepaMiuHHil 1OCY]I, BAXKKUH MeTal KaaMild, kKaamii cynbgin, kepamiuHi GpapOu, mosusa,
JIFOCTP.
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