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DISTINCTIONS OF PREPARATION BATCH
FOR OBTAINING WHITE GLASS COATINGS

Abstract. Enameling technology in Ukraine pays much attention to the mechanical, physical, chemical, aesthetic
and consumer properties of enameled products for various purposes, but issues of the order of charge are not
given due attention. The process of preparation of batch for subsequent frit cooking is considered to be well
known and standard. Such qualities of enameled products as expressive form, whiteness, enamel color, quality
of decor, and pattern predetermine the competitiveness of products in the market of consumer goods. These
indicators depend on monitoring the accuracy of compliance with each stage of production, including the qua-
lity of raw materials (constancy of chemical composition and purity of materials, the degree of their grinding, the
sequence of introduction into the charge, the duration of mixing). The influence of the sequence of introduction
of raw materials into the charge on the optical indicators of titanium glass coverings is studied. A rational tech-
nological procedure for the preparation of batch has been worked out, which consists of mixing in the first stage
titanium dioxide and magnesium oxide, then sodium and potassium nitrate and sodium tripolyphosphate and only
then sand and all other components. The grain composition of the materials corresponded to sieving through a 02
(912 holes/cm?) sieve. Glass-enamel coatings with a high reflectivity of a white surface (CDR=87.1...87.2%) and
good gloss of the glass layer (84-85%) were obtained. The developed glass covers are designed for application
to steel products for domestic and technical purposes.
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ficient of mirror reflection (CMR), coefficient of diffuse reflection (CDR).

INTRODUCTION

Presently due to modern technologies, wide
spectrum of the enameled wares is possible made
for pharmaceutical, chemical, food and other in-
dustries of industry.

Expansion of application of white opaque ti-
tanic glass-enamel coatings domain for steel in
industry causes the necessity of further study and
improvement of their aesthetic-consumer descrip-
tions, namely — whiteness of glass-enamel layer.
A standard in this area is a white enamel, a titania-
opacified enamel with the degree of whiteness
over 85%.

Experience of modern productions on release
of the enameled steel products shows that most
widely apply of titania-opacified enamel with high
degree of opacifing to protection of internal and
external surfaces [1]. This type of enamel differs
in high whiteness thanks to existence a suppress-
ing phase of dioxide of titan mainly in the form of
small crystals of anatase in it.

Whiteness — the major characteristic of the
enameled products which defines their competi-
tiveness which is traditionally estimated in pro-
duction of the enameled metal products on the
coefficient of diffusion reflection (CDR).

The whiteness of glass-enamel coatings de-
pends on many factors: chemical composition
of raw materials, purity of raw materials, quality

of mixing of batch, conditions of cooking of enamel
and fiering of coverings, mill additives, etc. [2].

The leading European producers release ena-
mel frit, having the quality surpassing the major-
ity of domestic analogs information on structures
frite “know-how” is not disclosed. So, for example,
Mefrit (Czech Republic) delivers to enamel in the
form of powders frite (premixes) as a ready-made
product for the subsequent wet enameling [3].

The Dutch firm “Ferro” except frite delivers
also batch in the form of powders semi-finished
products, the so-called “nucleus” including the
components which are responsible for characte-
ristic properties of enamels. Titanic enamels of
this firm differ in high rates of whiteness. The com-
ponents which are responsible for an indicator of
whiteness (CDR) presumably are a part of “nucle-
us”. Having received such “nucleus”, the customer
only adds the materials which remained according
to the recipe and enamel at the corresponding
mode melts.

STATEMENT OF A PROBLEM

In Ukraine insufficient attention is paid to is-
sues of studying of technology of batch mixing in
anenamel industry. In this regard there was a need
to receive enamels with high operational and opti-
cal characteristics by improvement of technology
of batch preparation.
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To study influence of sequence of raw mate-
rials introduction to composition of preparation
of batch on optical indicators of glass coatings
of white color, to fulfill a rational production cycle
of preparation of batch and to receive enamel
coatings with CDR>85% and CMR>80%.

METHODS OF RESEARCHES
AND PUBLICATIONS

In work as a basis of the nonefluor-titanic ena-
mel, containing in the chemical composition the
following oxides, %: 84.4 (SiO, + TiO, + B,0Oj5 +
Na,O) of 15.6 (Al,O; + K,O + MgO + P,05) was
used. The following materials were a part of batch
of this enamel according to the calculated recipe:
quartz sand (SiO,), boric acid (H3;BO;3), dioxide of
titanium (TiO,), alumina (Al,O3), soda calcinated
(Na,COs3), potassium (KNO3) and sodium (NaNQO;)
of saltpeter, oxide of magnesium (MgQO) and trip-
olyphosphate of sodium (NasP304¢).

All raw materials were in advance prepared:
were sifted through corresponding a sieve: (quartz
sand — having sunk through a sieve 08 (83 ope-
nings/cm2); dioxide of the titanium, boric acid and
soda — having sunk through a sieve 1 (55 ope-
nings/cm?2); potassium and sodium saltpeter — ha-

alumina, oxide of magnesium and tripolyphos-
phate of sodium — having sunk through a sieve 09
(64 openings/cm?) [4].

In technology of batch mixing of initial enamel
all raw materials were weighed serially, then at
the same time were carefully mixed, pounded and
sifted through a sieve 09 (64 openings/cm?).

During the experiment preparation of batch
for melting of enamels was carried out to several
stages. To determine rational option of sequence
of mixing of raw materials three series of expe-
riences of sequence of introduction of materi-
als were executed and studied: | — Ne 1-8; || —
Ne 9-12; Il — Ne 13-18 (tab. 1-3). For the pur-
pose of receiving necessary thin fraction of input
products and ensuring closer contact of reagents
in a solid phase in all studied options (except initial)
each stage of mixing (grinding by a pestle in a por-
celain mortar) was proceeded within 5 minutes (in-
cluding intra phasic mixing), then batch was sifted
through a sieve 02 (918 openings/cm?). In the first
series of experiences (tab. 1) practically in all op-
tions at the first stage of preparation of batch TiO,
was entered (unlike initial option). For studying of
influence of sequence of input products addition
on batch pro-melting speed, quartz sand as the

ving sunk through a sieve 07 (98 openings/cm?); most refractory component, on |, Il, llI, VIl sta-
Table 1
Order of introduction of raw materials (Il series)
Option Sequence of introduction of raw materials
of batch
preparation I I m v v vI vil Vil
Parent : . NaNQO;
version SiO, H;BO4 TiO, Al,O4 Na,CO, KNO, MgO NasP304q
TiO KNO,
1 Na.P 20 SiOo, H;BO; Al,O4 MgO NaNO4 — —
53%Y10 N82003
TiO KNO
TiO, . NaNO4 .
3 H,BO, NasP3;04 SiO, Al,O4 MgO KNO; Na,CO,
4 TiO, NasP5;04 H.BO MgO NaNQO; . o .
S|02 Al203 3 3 KNO3 NaQCO3
5 TiO, NasP;01, sio MgO NaNO4 - . o
H;BO; Al203 2 KNO; | Na,COg4
TiO,
. MgO NaNO4
6 NasP304¢ Sio2 H;BO; — — —
AI203 KNO; | Na,COg4
7 /'l’l'fci KNO3 | NasP,0,o | Na,CO; | NaNO; | TiO, | HsBO, sio,
TiO,
8 KNO3 Na5P3O10 S|02 H3BO3 A|203 MgO N32C03 —
NaNO4
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Table 2
Order of introduction of raw materials (ll series)
Option Sequence of introduction of raw materials
of batch
preparation I || 1 v \') Vi Vil
TiO,
KNO4
TiO,
10 NaNO4 NasP304¢ MgO SiO, H;BO4 Al,O4 Na,COg4
KNO4
TiO,
11 NaNO, | HgBO, | NasPiOn | sio, MgO Na,CO, _
KNO4 2>3
TiO,
12 NaNO4 NasP304q Al,O4 H;BO4 SiO, MgO Na,COj
KNO4

ges of batch preparation was added. For an cover
of grains of silicon dioxide, the tripolyphosphate
of sodium and boric acid (stages I, II, lll and VII)
were entered. Sodium and potassium saltpeter
which creates an oxidizing environment during
cooking was entered at five initial stages of bat-
ching (tab. 1). The calcinated soda was added
almost in all options at the last stages of prepa-
ration of batch. Because of existence in most of
structures of titanic enamels of oxides of magne-
sium and aluminum, we studied their addition on
different stages: I, II, IV, V and VI, (tab. 2).

In the second series of experiences on | stages
in all options NaNO3; and KNO3; mixed together with
the main suppressing component — TiO,. Tripoly-

phosphate of sodium (NasP5;0,,) was entered on Il
and lll stages. Quartz sand along with H;BO3; was
added at the subsequent stages preparation of
batch (I, IV and V). For this series of experiences it
is characteristic that Na,CO5; was added at the last
stages of mixing. Alumina and magnesium oxide
were obligatory components on different stages
[5]. For the third series of experiments (tab. 3)
influence of duration of contact of input products
among themselves (var. Ne 17 and Ne 18) on optical
characteristics of the received coatings (CDR and
CMR) was studied.

So, for example, option No. 18 differed in the
fact that all raw materials were added without mix-
ing (from Il stage), and after batch preparation

Table 3
Order of introduction of raw materials (lll series)
Option Sequence of introduction of raw materials
of batch
preparation I || 1 v v Vi Vil
TiO NaNO
13 SiOZ MgO NasP30;, H;BO4 Al,O4 KNO33 Na,COg4
TiO NaNO .
14 Mgé KN033 Na5P3O10 S|02 H3803 A|203 N32C03
15 H.BO, MgO AlLO, SiO, KNO4 Na,CO,
TiO,
16 NaNO4 MgO NasP304, SiOo, H;BO4 Al,O4 Na,COg4
KNO4
TiO NaNO .
17 Mg(2) N35P3O10 KNO33 S|02 H3BO3 A|203 N32CO3
TiO NaNO .
18 MgC2) NasP304q KNO33 SiO, H;BO4 Al,O4 Na,COg4
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mixing during 30 minutes was made. In options
No. 13-16 NasP;0,, was entered on Ill stages,
and Na,COj; at the last (VI and VII) stages of batch
preparation. Introduction of NaNO3; and KNO; was
obligatory (stages I, Il, V and VI) and almost in all
options quartz sand was added on |V stage of batch
preparation. Also it was characteristic the fact that
MgO was entered into composition of batch at the
first or second stages.

Enamels were melted at a temperature of 1260—
1280 °C (ref. — 1300 °C) during 54-55 min. (ref. —
70 min.). Frit was received in the way of wet granu-
lation. Frits according to the uniform recipe, an
h: 100.0 frit; 5.0 chasovyarsky clays; 0.1 KCI; 0.1
NaNO; and 40.0 ml of water were ground. The
dried-up coatings were burned at temperatures
770; 800; 830 °C during 4 min. Optical characte-
ristics were measured by means of the comparator
of color KTs-3 and a gloss meter of FB-2. Water re-
sistance and spreadability of frite were determined
by standard techniques. For coatings chemical
stability was defined by the “spots” method.

RESULTS OF RESEARCHES

For researches the titanic enamel which is
earlier developed at the department of chemical
technology of ceramics and glass of “Ukrainian
State University of Chemical Technology” which
differed from similar production titanic ESP-117 in
absence as a part of toxic fluorine, lower tempera-
tures of melting and burning of coatings was used.
On water resistance initial enamel belongs to | hy-
drolytic class, has good spreadability (32.8 mm),
coatings on its basis maintain effect of 4% ace-
tic acid during 5 minutes without loss of gloss
that conforms to requirements to integumentary
enamel for economic ware. Having physical and
chemical properties, almost similar with produc-
tion enamel, the studied enamel is characterized
by higher optical rates: CDR,; =85%, CMR,; =80%,
CDR0q=82.7%, CMR,,,4=76%. On visual assess-

ment the coating of the studied enamel has the
best quality as has no yellowish shade character-
istic of ESP-117.

In the studied enamels the titanium is present
in two coordination states: [TiO,] and [TiOg]. For
receiving coatings with high whiteness it is de-
sirable to hold in enamel titanium in a tetravalent
state. Thanks to a high rate of refraction of TiO,
(rutile = 2.76; anatase = 2.52) it is possible to re-
ceive well opacified titanic enamels with CDR to
90% [4]. Anatase provides more white opacifing,
than rutile. The isometric form and the uniform
small size of crystals of anatase is the reason of it.
Dispersion of light from such small crystals gives a
weak, but pleasant blue shade to a white covering
[6; 7]. Their optical characteristics are presented in
tab. 4—-6. The quality of the received skilled titanic
glass-coating was defined visually.

In the first series of experiences it was revealed
that addition on the first stage of mixing of batch
the titanium dioxide with boric acid or sand, and
on the second sodium tripolyphosphate addition,
provides high rates of whiteness (84.5-87.0%) and
gloss (75-81%) of coatings (tab. 4). Insignificantly
below optical indicators (CDR=82.5%; CMR=76%)
in a coating on option No 8 of batch preparation
where the same way tripolyphosphate of sodium
was entered at the second stage, but the first stage
differed that TiO, was mixed with fusible compo-
nents (NaNO; and KNOj). Coatings by options of
batch preparation No 6 and 7 do not differ in high
rates of CDR and CMR (fig. 1). Apparently mixing
of TiO, initially with refractory components (Al,Og,
SiO,, option No 6) do not promote fast melting of
batch. Enamel coatings by option of batch No 7
where TiO, was entered at the sixth stage differed
in slightly grayish shade and decrease in gloss
(74%) in comparison with a coating by initial op-
tion (80%).

On V-VII stages the soda calcinated and salt-
peter (NaNO3; and KNO3;) which create a neces-

Table 4
Optical characteristics of skilled coatings | series
Characteristics | Temperature Numbers of coatings
of coatings of burning, °C | .itial 1 3 4 5 6 7 8
770 859 | 75,8 | 84,4 | 755 | 79,8 | 83,0 | 70,4 | 69,6 | 76,7
CDR, % 800 855 | 76,2 | 859 | 84,5 | 85,8 | 87,0 | 79,8 | 76,0 | 82,5
830 85,2 | 846 | 86,4 | 86,9 | 86,0 | 88,5 | 82,3 | 85,0 | 87,4
770 78 63 78 69 68 71 63 66 63
CMR, % 800 80 75 81 78 79 75 76 74 76
830 76 78 85 82 84 83 83 81 84
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Fig. 1. Optical characteristics of coatings | series
at an optimum temperature of burning (800°C)

sary oxidizing environment in enamel fusion were
entered in the batch. At decomposition of these
components during melting of enamel there is
an allocation of gaseous products that promotes
uniform pro-melting of furnace batch. The best
coatings of this series are NoNo 2, 3, 4. They differ
in higher values of gloss and whiteness (tab. 4),
good melting glass-layer.

Possibly, such combination of raw materials
provides uniform distribution of the components
stated above around quartz grains that accelerates
process of melting of furnace charge and promotes
anatase crystallization that in turn affects indica-
tors of whiteness of coatings (fig. 1). However, in
a temperature interval of burning optical indicators
for these coatings are unstable (tab. 4).

The second series of experiences differed from
previous in the fact that on the first stage dioxide
of the titanium was mixed with such oxidizers as
sodium and potassium saltpeter for the purpose
of oxidation of organic impurity in fusion and by

CDR, CMR, %

88 1 CDR
86 - Hl CMR
84
82+
80
78
76+
74+
72

70 T T T
9 10 11 12

Number of coating

Fig. 2. Optical characteristics of coatings Il series
at an optimum temperature of burning (800°C)

counteractions to coloring by sand impurity. For
example, for the translation of an ion of Fe2* with
the bigger painting force in Fe3* ion having the
smaller painting force. Besides, tripolyphosphate
of sodium was entered on Il and Ill stages of batch
preparation, and the calcinated soda on the last.

Enamels of this series were melted at lower
temperature (1260-1270°C) and coatings differed
in higher gloss (especially at the maximum tem-
perature of burning of 81-87%, (tab. 5, fig. 2).

Concerning CDR — values are a little lower
(80.8-83.4%), than on coatings of the first se-
ries. Apparently introduction on the first stage of
batch preparation of the most fusible components
(NaNO3; and KNOg3) influenced also on decrease
of whiteness of coatings. We have chosen as the
best of this series glass-enamel coating by option
of batch preparation No 10 (fig. 2).

In 1l series of experiences on initial stages
(I'and Il) dioxide of the titanium and oxide of mag-
nesium were entered. It is possible to assume that

Table 5
Optical characteristics of skilled coatings Il series
Characteristics | Temperature Numbers of coatings
of coatings of burning, °C 9 10 11 12
770 74,2 81,2 79,1 83,0
CDR, % 800 80,8 82,6 82,7 83,4
830 82,1 86,9 84,0 85,2
770 71 70 71 65
CMR, % 800 82 78 77 74
830 87 86 85 81
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Table 6
Optical characteristics of skilled coatings Ill series
Characteristis | Temperature Numbers of coatings

of coatings | of burning, °C 13 14 15 16 17 18
770 80,6 85,9 86,2 85,4 84,6 73,0
CDR, % 800 84,6 87,1 87,5 85,9 85,0 82,2
830 86,2 87,2 87,2 86,2 86,2 84,2

770 57 71 70 68 72 71

CMR, % 800 71 84 77 75 77 78

830 75 85 83 83 88 89

when mixing dioxide of the titanium and oxide of
magnesium on the first stages of batch prepara-
tion there is possibly a close contact and chemical
interaction of these components in a solid phase.
When heating batch to 850°C, there is possib-
ly a formation of metatitanates of magnesium
(MgTiOz and Mg,TiO,) which interfere with forma-
tion of Ti,O3, thus excepting interaction of TiO, with
iron oxide therefore titanium crystallizes mainly in
the form of anatase that promotes receiving white
glass-layer with a bluish shade and good gloss
(tab. 6).

On option of batch preparation No 14 very
dense and smooth coating with a bluish shade
with stable high coefficients of diffusion and mir-
ror reflection in a temperature interval of burning
of glass-enamel coatings (800-830°C, tab. 6)
was received.

When mixing of batch of this series tripolyphos-
phate of sodium and saltpeter (NaNO3; and KNQO;)
were added to quartz sand that was provided fast

CDR, CMR, %
88
86 1
84 []
82 M
80
78
76
741
72

70 n T T T T |
13 14 15 16 17 18

Number of coating

_ /1 CDR
Bl CMR

Fig. 3. Optical characteristics of coatings Il series
at an optimum temperature of burning (800°C)

melting of fusion. Option No. 13 differed in addi-
tion of SiO, on | stage that was worsened gloss of
a coating (71%). Addition of boric acid after silicon
dioxide promotes increase in gloss of coverings
from 75 to 84% (fig. 3).

For the purpose of receiving the glass-enam-
el coatings possessing high rates of whiteness
and gloss it is more expedient to use Ill a series
of mixing of raw materials where in the beginning
dioxide of the titanium and oxide of magnesium
are mixed. After that it is more preferable to add
a fusible (saltpeter and tripolyphosphate of so-
dium) and only then to enter quartz sand. Other
components are added on the last stages of batch
preparation.

Dilatometric curve (fig. 4) of the studied non-
fluor titanic enamel which is received according to

a) 625
490

840

b) 620

820

Fig. 4. Diffraction curves basic (a) and inves-
tigated glass-enamel coatings by the option of
batch preparation No 14 (b)
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Thus, the prevailing crystal phase
is anatase that provides necessary
optical indicators of glass-enamel
coatings of white color.

CONCLUSIONS

As a result of researches influ-
ence of sequence of introduction to
batch of raw materials on receiving
titanic coatings of white color with
good optical characteristics is stud-
ied, the rational technological order
of preparation of batch which con-
sists in mixing on the first stage of

0 T T T T T
10 20 30 40 50 60

Fig. 5. X-ray phase curves a glass-enamel coating by the op-

tion of batch preparation No 14

the initial (traditional) scheme of batch preparation
(a) and according to the scheme of batch prepa-
ration No. 14 (b) have similarity and distinctions.
Softening of enamels happens in almost identical
interval 490/500...590/600°C; exo-effect which
can be connected with allocation of TiO, in the
form of anatase is observed also at close tempera-
tures 625/620°C. However well expressed sharp
peak of enamel (b) demonstrates intensive alloca-
tion of crystals of anatase, unlike the rounded-off
form of this peak of enamel (a). On the subsequent
endo-effect of enamel (b) the pointed extremum
form is observed at a temperature of 820°C that
can demonstrate process of dissolution of initially
allocated crystal phase, unlike the rounded-off
form of endo-effect of enamel (a).

The received results confirm these literatures
that release of anatase in the form of spheroidal
crystals (0.17-0.22 microns) begins at a tempera-
ture over 600°C and becomes the most intensive in
the range of temperatures 620-720°C [8; 9].

Because these enamels burning at 800°C it is
possible to assume that anatase crystals which are
allocated actively at 620°C (fig. 4 b) in nonfluor
enamel according to the option of batch prepara-
tion No 14 and grow further actively at decrease
in viscosity of fusion of enamel, do not manage to
be dissolved in fusion at a temperature of 820°C
and it prevents transition of the emitted anatase
to rutile.

The X-ray phase analysis, carried out on the
DRON-3 diffractometer, existence in the studied
coating on the basis of the enamel prepared ac-
cording to the special option of batch prepara-
tion, more anatase, than rutile (fig. 5) is con-
firmed.

70 80
20, degree

' ' dioxide of the titanium and oxide of

magnesium, then saltpeter addition
(NaNOj; and KNO3) and tripolyphos-
phate of sodium and only then SiO,
and all other components is fulfilled.
Dense, smooth titanic coatings are
received (option No 14) with stable
optical characteristics (CDR, 87.1-87.2%) and
(CMR, 84-85%).

Good chemical resistance of the developed
glass-enamel coatings allow to apply them to ena-
meling of steel products of household and techni-
cal purpose.
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kpbiTun / J1.J1. BparuHa, A.M. 3ybexuH, A.U. be-

O.MN. PuxoBa, kaHA. TexH. Hayk, B.l. Toneyc, a-p TexH. Hayk, P.l. KucnuuHa, KkaHg. TexH. Hayk,
T.l. HaropHa, kaHAa. TexH. Hayk, C.}H0. HayMeHKo, KaH[,. TeXH. HayK

OCOBJIUBOCTI BUTrOTOBJIEHHA LUUXTU
NMPU OTPUMAHHI CKJIONOKPUTTIB BIJIOIO KOJIbOPY

Pe3ome. [Mpy po3rnsgi TexHOAOrii eMantoBaHHs B YKpaiHi BenuKy yBary npuainsgioTe MexaHiyHum, QiandHumM,
XIMIYHUM, €CTETUYHUM | CIIOXUBYUM BACTUBOCTSIM €MaJsibOBaHUX BUPOOIB PDI3HOro NpU3Ha4YeHHs, ane nuTaHHsIM
BUIrOTOBJIEHHSI HE Haaa€eTbCsl HaexHoi yBaru. lNpouec nigrotoBky napTii 4151 No4asibLUIOro rnpuroTyBaHHS LUNXTU
BBaxaeTbcsl Ao6pe BigoMuM i cTaHaapTHUM. Taki SKOCTi eMasiboBaHux BUpPobiB, ik BUpa3Ha ¢opma, 6inn3Ha,
KoJlip emasi, SKICTb AEKOPY 3YMOBJ/IOKTbE KOHKYPEHTOCIPOMOXHICTb MPOAYKLUII HA PUHKY CMOXUBYUX TOBapiB. Lii
rOKa3HUKM 3aJ1€XaTb Bif KOHTPOJIIO TOYHOCTI KOXHOIro etarny BUpOOHULITBA, BKITHOHYAIOYU SIKICTb CUPOBUHM (CTanicTh
XiMIYHOro cknagy i YNCcToTu MmartepiasiB, CTyniHb ix NoApPiGHEHHS, MOCiAOBHICTb BBEAEHHS Y LUUXTY, TPUBAICTb
riepemilyBaHHsi). ZJocaigxXeHo BravB MNOCAigOBHOCTI BBEAEHHSI CUPOBUHU Y LLMXTY Ha ONTUYHI MOKa3HUKU TUTAHO -
BUX CKJISTHUX MOKPUTTIB. PO3p061eHO paLioHasibHy TEXHOJIOMYHY NpoLeaypy BUroTOBJEHHS NapTii, ska noasrae y
3MilLyBaHHI Ha NepLUivi cTagii 4iokcuay TUTaHy Ta OKCuay MarHito, NOTiM HaTpPIieBOI Ta KaiviHOI cenitTpu Ta Tpunoi-
gocoaty HaTpito i 1vLwe noTiM MiCKy Ta BCIX IHLLUMX KOMIMOHEHTIB. KoMno3uuis 3epHa marepiasis Bigrnosigasa rnpo-
citoBaHHI0 Yepes cuto 02 (912 nyHok/cMm?). OTprUMaHO CK0eManeBi MOKPUTTS 3 BUCOKOIO BiAOMBHOIO 3A4aTHICTIO
6inoi nosepxHi (KAB=87,1-87,2%) i xopoLunm 6:1mckom Lapy ckna (KA3B=84-85%). Po3p06/1eHO CKIISIHI KPULLIKU,
rpu3Ha4YeHi 41 HAaHEeCEHHS Ha cTaseBi BUPOOU aJ1s1 MOBYTOBUX | TEXHIYHUX LiiJIEN.

Knro4oBi cnoBa: cupoBuHa, nopsigok GopMyBaHHS LLUUXTU, CKJISSHA eMallb, aHatas, ONTUYHI XapakTepucTuku, Koe-
QiuieHT a3epkanbHOro BinbusaHHs (KA3B), koegiuieHT angy3Horo BinbusaHHs (KAB).

O.M. PbixxoBa, kaHA,. TexH. Hayk, B.U. Foneyc, Oo-p TexH. Hayk, P.U. KucnuuHasa, kaHg. TexH. Hayk,
T.WU. HaropHas, kaHA. TexH. Hayk, C.H0. HaymeHko, kaHA,. TexH. HaykK

OCOBEHHOCTU NPUTOTOBJIEHUSA LUUXTbI
NPU NOJZIYMEHUN CTEKNIOMNOKPbLITUW BEJIOIO LIBETA

Pe3srome. [1py pacCMOTPEHUN TEXHOSIOMMY dMaNpoBaHus B YkpanHe 60/bLIoe BHUMaHNE YaensioT MexaHude-
CKUM, PU3NHECKUM, XUMUYECKNM, 3CTETUYECKUM U OTPEOUTENIbCKMM CBOMCTBAM 9MaJsIMpOBaHHbIX U3Ae/nii pas-
JINYHOIrO Ha3Ha4eHusl, HO BOMpPOCaM M3roToOBJIEHUS] HE YAEeNSeTCs Haaexallero BHuMaHus. [poLecc noaroToBku
napTun Ans AabHERLero npuroToOBAEHUS LLINXTbl CYUTAETCS XOPOLLIO M3BECTHbLIM U CTaHAapTHbLIM. Takue kade-
CTBa aMasMpoBaHHbIX U3AEANI, Kak BblpasnTesasHas ¢popma, 6esnsHa, LiBeT aMasin, Ka4ecTBo Jekopa 00yCcrioB-
JINBAIOT KOHKYPEHTOCNOCOOHOCTb MPOAYKLNM HA PbIHKE MOTPEOUTEIbCKMUX TOBAPOB. OTM rnokasaresn 3aBUCSIT OT
KOHTPOJISI TOYHOCTU KaX[oro atana rnpou3BoACTBAa, BK/I0Hasi KQYECTBO ChiPbsI (MOCTOSIHCTBO XMMUYECKOro cocTana
M YUCTOTbI MaTepPUasoB, CTEMNEHb UX U3MEIbYEHUS, NOCAEA0BaTe/IbHOCTb BBEACHWS B LUMXTY, MPOLOJIKUTENb -
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HOCTb nepemeLlunBaHusi). YiccnenoBaHo BANSIHUE MOCAEA0BAaTe/IbHOCTY BBOAA CbIPbSl B LLUUXTY HA ONTUYECKUE
rokasaresiv TUTaHOBbIX CTEKJ/ISIHHbIX MOKPbITUIA. PazpaboTaHa paunoHasbHasi TEXHOJI0rM4eckas npoueagypa m3-
roTOBJ/IEHUSI NapPTUM, KOTOPAsi COCTOUT B CMELUMBAHUM HA MEPBOV CTaany AMOKCUAA TUTaHa v OKcuaa MarHus,
3aremM HaTpueBOU 1 KaJIMBHOV CeINTPbLI U TpunoJindocoara Hatpusi u T0JIbKO MOTOM recka n BCex ApPYrux KOM-
rmoHeHToB. KoMno3uumns 3epHa MaTepuasoB oTBeYasna rnpocensaHuio yepes cuto 02 (912 nyHok/cm?). MMony4yeHo
CTEKJI0aMasINeBbI€ MOKPbITUSI C BbICOKOU OTpaxaresibHov crioCoObHOCTbIo 6esoli nosepxHocTu (K30=87,1-87,2%)
u xopoLumm 61eckom cnosi ctekna (KO=84-85%). PaspaboTaHbl CTEK/SIHHbIE KPbILLKW, MpeaHa3Ha4YeHHbIe 4151
HaHeceHUs1 Ha CTaslbHbl€ U3Aenus aJ1s ObITOBbIX M TEXHUYECKUX LieJIe.

KnioyeBbie cnoBa: chipbe, nopsaok GopMmpoBaHus LUNXTbI, CTEKISIHHAs aMallb, aHatas, OnTU4eckne xapakTepu-
CTUKU, KOIPDUUMEHT 3epkanbHo oTpaxeHus (K30), koappuumeHT andpysHoro otpaxerHus (KJO).
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