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WAYS OF DEVELOPMENT IN UKRAINE
OF THERMAL INSULATION BASED ON EXPANDED PERLITE

LWAAXW PO3BUTKY B YKPAIHI TEMJIOI3ONALIVHUX MATEPIAJIIB HA OCHOBI CMYYEHOIO NEPAITY
MYTU PA3BUTUA B YKPAUHE TEMJ1IOU30JIALIMOHHbIX MATEPUAJI0OB HA OCHOBE BCMTYYEHHOTIO MEPJIUTA

Annotation. The article presents the technologies for the production of heat-insulating materials and products developed by the State Enterprise “NIISMI" using
expanded perlite sand with improved performance characteristics, produced from domestic perlite raw materials of the Fogosh deposit in the Transcarpathian
region of Ukraine according to the improved two-stage technology of the SE“RDIBMP".
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AHoTauia. Y cTatTi HasefeHi po3pobneri [N «HAIBMB» TexHonorii BUpobHWLTBa TeNIoi3onaUiiHMX MaTepianis i BUPOBIB 3 BUKOPUCTaHHAM CMy4YeHOoro nepii-
TOBOTO MiCKY 3 NOAIMIEHUMI eKCMNyaTaLiMHMMN XapaKTePUCTIKAMI, BUPOOIEHOTO 3 BITUM3HAHOI NepiTOBOrO CMpOBUHY pofoBuiia Dorol 3akapnaTcbKol 06-
NacTi YKpaiHu 3a BAOCKOHaNeHo ABOX-CTaginHoto TexHonoriso A «HAIBMB».

Knioyosi cnoBa. PooBliLLie NepiToBOro cMposrHm YKpaiHu, TennoizonauiniHi matepiany, CiyueHunin nepitoBui Nicok, ABOX-CtagniiHaa Texsonoria A «HOIBMB»,
noninweHi ekcryatauinHi xapakTepuUcTuKu.

AHHoTaums. B ctatbe npueeaeHsl paspaboTtaHHble [T «HMCMK» TexHonorvm npor3BoAcTBa Tenion3onauyoHHbIX MaTePUANoB 1 U3aennii C MCNosb30BaHNEM
BCMYYEHHOro NEPANTOBOrO Necka C YAyyLleHHbIMM SKCMNyaTaLMOHHbBIMI XapakTePUCTUKaMIM, MPOV3BEAEHHOIO 13 OTeYeCTBEHHOMO NEPMTOBOrO ChipbA MeC-
TopoxaeHua Qoroww 3akaprnaTckorn obnacTu YKpaviHbl Mo yCOBEPLUEHCTBOBAHHOM ABYX-CTaANAHON TEXHONOMM [T «HUNCMW.

KnioueBble cnoBa. MecTopoxaeHne NepamMToBOro Chipba YKpauHbl, TEMIOU30NALMOHHbIE MaTePManbl, BCMYUYEHHbI NEPANTOBBIN NECOK, ABYX-CTaAMiHaA
TexHonorva M «HUACMW»,  ynyydlieHHble aKCryaTaluMOHHbIE XapaKTePUCTUKM.
|

Ukraine has large reserves of perlite rock. The field of perlite
raw materials in Ukraine is located in the Beregovo district of the
Transcarpathian region, with reserves of approximately 100 million
m3. Perlite deposits have been exploited by the Beregovsky open
pit for more than 30 years; since 1992, industrial development of
the Fogosh deposit (13.4 million m3) has been carried out. Deliveries
of perlite raw materials are carried out in accordance with the re-
quirements of State standard — GOST 25226-96 (DSTU B.V.2-7-62-
97) "Crushed stone and perlite sand for the production of expanded
perlite" (developed by SE “RDIBMP”).

The expanded perlite produced by the heat treatment of vol-
canic aluminosilicate perlite rock is a highly efficient heat and sound
insulating porous material. It has high sorption properties, fire re-
tardant, chemically inert, bio-resistant. The application temperature
of expanded perlite is from =200 °C to + 900 °C. The thermal con-
ductivity is 0.04-0.09 W / m.K when the bulk density is 75-250 kg /
m?. It is produced in the form of sand, powder, crushed stone in ac-
cordance with the requirements of State standards developed by
RDIBMP — GOST 10832 “Sand and crushed perlite expanded’, GOST
30566-98 (DSTU 3665-97) “Filter petrlite powder”.

Currently, when the problem of energy saving is acute and
regulatory requirements for thermal resistance (2,8-3,3 m2 °C / W)
of external walls of heated buildings are toughened, the use of heat-
insulating perlite materials in construction is of great importance.

The production and use of expanded perlite has been devel-
oping for more than 50 years in many countries of the world on all
continents. The global production level per year reaches up to 20
million m? of perlite materials. The volume of production in the
USA - the largest producer and consumer of expanded perlite is
up to 7 million m? per year.

Foreign experience in the use of expanded perlite as heat-in-
sulating materials and products includes the following main areas:
backfill insulation; perlite wall products; perlite foundations under
floors; perlite insulation of the roof; perlite insulation of chimneys,
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pools; pipeline insulation; insulation of high temperature equip-
ment; perlite plasters; isolation of cryogenic equipment; dry mixes
for various purposes for construction, metallurgy, etc. In the USA,
up to 70% of expanded perlite is used for thermal insulation in
the form of a charge material and various thermal insulation
products.

In Ukraine and in other CIS countries, the production and
use of expanded perlite has been developing for more than 50
years, as well as throughout the world. Previously, the use of per-
lite was distributed as follows: 22% — aggregate for light concrete,
20% - for the manufacture of hard-molded products, 13% - for
the production of bitumen perlite, the rest — as insulating fillings
and for specific purposes: in agricultural technology, cryogenic
engineering and, mainly, for filtroperlite.

Currently in Ukraine, the situation of consumption of ex-
panded perlite in the domestic market is changing significantly,
both in the construction industry and in other industries, and is
distributed as follows: construction (for dry building mixtures —
15%; for perlitobeton - 25%; for thermal insulation products —
10%); agroperlite -15%; metallurgy — 20%; filtroperlite - 15%.

To cover the shortage and high cost of fuel, it is inevitable
that the production of heat-insulating perlite materials for various
purposes be expanded.

The main way to improve the work of perlite enterprises
and stabilize their economic condition is the use of universal reg-
ulated technologies capable of producing the products required
for the market.

In this regard, it is necessary to note the advantages of using
expanded perlite sand obtained from Ukrainian raw materials
using the advanced 2-stage technology of the SE “RDIBMP”. The
peculiarity of the new technology is the possibility of obtaining
granular expanded perlite sand with predominantly closed poros-
ity. Compared to the expanded perlite produced by the single-
stage technology from other perlite deposits (Greece, Armenia,



Table 1.

Deposit_s of perlite Fraction, | Bulk density, Therm'al. Coefficient of Water absorption Compres.sion
(bulk density of samples 3 conduc-tivity. . o o strength in cy-
of expanded perlite) mm kg/m Wt|mK R b 2 0 linder, MPa

y mass by volume
2 3 4 5 6 8 9 10
h. Ukrai 2,5-5,0 158,8 0,046 1,093- 150 23,8 0,36
F‘(’\?:"fzalir/r;'{)‘e 12525 114,8 0,044 1118 330 37,9 0,21
0,63-1,25 104,0 0,048 1,153 425 44,2 0,15
E h Ukrai 2,5-5,0 71,2 0,042 1,135 240 171 0,175
?3239'% /:L;‘e 1,25-2,5 77,6 0,040 1137 425 330 0,15
0,63-1,25 83,0 0,043 1,175 490 40,7 0,12
Fogosh, Ukraine 1,25-2,5 67,2 0,038 1,145 450 30,2 0,13
(y=72 kg/m?) 0,63-1,25 71,2 0,042 1,21 530 37,7 0,11
2,5-5,0 90,0 0,040 1,16 250 22,5 0,13
Greece, 'S'i;‘;jm“f)e'os V=82—3555 75,0 0,040 117 455 34,1 0,10
0,63-1,25 65,0 0,039 1,27 580 37,7 0,08
Bilecic. Turk 2,5-5,0 93,2 0,040 113 250 23,3 0,125
(\'/i;';'kg“/rmig’ 12525 86,0 0,041 115 450 38,7 0,11
0,63-1,25 72,2 0,042 1,22 610 44,0 0,095
Aragatz, Armenia 2,5-5,0 99,7 0,040 113 230 22,9 0,16
(v:83kg/m3) 1,25-2,5 87,2 0,040 1,15 455 39,7 0,11
0,63-1,25 59,2 0,039 1,21 690 40,8 0,07
Paravan (Georgia) 1,25-2,5 38,7 0,031 1,23 1051,7 40,7 0,036
(y=47 kg/m3) 0,63-1,25 46,2 0,038 1,22 1061,6 49,0 0,032

Turkey, Georgia) this expanded perlite sand is characterized
by improved indicators: reduced water absorption, coeffici-
ent of compacting and increased strength, and with a uni-
form particle size distribution of the desired fraction.

Characteristics of expanded perlite sand made from
perlite raw materials of different deposits are presented in
the table 1.

Production of expanded perlite of improved quality
makes it possible to expand its use especially in construction
/2 /.The main purpose of perlite in the construction industry
is the use in the construction of residential, public and in-
dustrial buildings, for insulation of external walls, roofs, ceil-
ings, floors.

On the basis of Ukrainian perlite raw materials, SE
“RDIBMP" has developed and introduced into the industry
efficient technologies for producing various materials and
products:

-the production technology of small pieces of perlite-
concrete products using the method of vibropressing (density
500-700 kg / m3, compressive strength 1.0-3.5 MPa, thermal
conductivity 0.11-0.14 W / mK). Purpose - for enclosing struc-
tures of residential, civil and industrial buildings;

-production technology of thermal insulation structural
material - perlitobentonitovyh products in the form of slabs
and bricks (density 250-400 kg / m3, compressive strength
0.3-0.8 MPa, thermal conductivity 0.07-0.010 W / m.K):

-effective dry plaster mixtures based on expanded per-
lite sand - gypsum-perlite (bulk density 400-900 kg / m3,
thermal conductivity 0.08-0.20 W/ m K) and cement-perlite
(bulk density 700-900 kg / m3, thermal conductivity 0.18-
0.20 W/ m.K);

- technology for producing expanded perlite powders,
which are intended for use in the production of alkyd
linoleum and as a lightweight additive for cement cements.

-the technology for producing expanded perlite sand
on a mobile unit (technology is patented) for filling in cryo-
genic equipment and for the production of dry mixes.

In addition, in construction, from among the sought-
after and insulating perlite materials and products produced
in Ukraine, it is recommended to use:

-perlite fillings in wall structures from hollow small-
piece products with a density of 75-100 kg / m3;

-gypsum-perlite and cement-perlite plastering and ma-
sonry mortars, heated floors, warm adhesives, self-leveling
self-leveling floors, putties, etc. in the form of dry building
mixtures with a density of 500-800 kg / m3;

-unbaked thermal insulation products with a density
of 250-400 kg / m3 for insulation of industrial and household
equipment, pipelines, roofs, ceilings and other structures in
industrial and civil construction;

-pre-pressed perlite insulation with a density of 150-
200 kg / m3 in various shells for insulation of coatings, floors,
for laminated walls.

Analysis of foreign and domestic experience in the use
of expanded perlite in construction shows that, in addition
to the traditional uses of this material, new areas are inten-
sively developing:

-warm masonry solutions that can be used in laying of
small-piece heat-efficient blocks of cellular concrete or per-
litobeton to improve the thermal engineering uniformity of
the building envelope and to prevent the appearance of”
cold bridges”;

-light sanitizing mortars based on expanded perlite.
They fill cavities in walls, blocks, bricks, and grout crevices
are made;

-perlite fillings are used to insulate walls from wooden
and frame constructions, as well as in constructions of warm
inclined roofs, ceilings, floors. Such insulating layers are in-
combustible, therefore, they increase the fire resistance of
buildings;

-with the help of expanded perlite perform heat and
sound insulation of floors;

-for the installation of insulated monolithic floors, hy-
drophobic expanded perlite sand with a particle size of up
to 6 mm and a bulk density of about 100 kg / m3 is used.

Thus, the development of the production of expanded
perlite in Ukraine can be implemented through the wide-
spread development of high-quality perlite materials and
products developed on the basis of domestic raw materials
that meet the requirements of various consumers.
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