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Tennon3onsayunoHHbIN MaTtepuan
Ha OCHOBEe OIOKOBOro CbIpbSi

Heat insulators based on silica

clay raw materials

Pa3paboTka 1 mpoOM3BOICTBO JOJITOBEYHBIX, SKOJOTH-
yecku 0e3omacHbIX U 3G @GEKTUBHBIX TEILIOU30JISIIIMOH-
HBIX MaTepUaJIoOB ISl paiioHoB Ypana, Cubupu u JlaabHero
Boctoka mo-mipexxHeMy SIBISIETCSI aKTyaJlbHOW 3aaveid.
MuHepaibHble U3AEIUST HA CUHTETUYECKUX CBS3YIOIIUX,
MOJIMCTUPOJI U APYTUE UCKYCCTBEHHbIE OPraHMYECKUE Ma-
Tepuasbl, KaK MOKa3bIBAET MPAKTUKA, CO BPEMEHEM TePsI-
10T CBOM Teruio3aliuTHbIe cBolicTBa [1]. [1o aToii mpuunHe
HayKa M MPOU3BOACTBO 00OpallaloTcsi K HOBBIM MaTepua-
JlaM, KOTOpbIe, KaK TIPUHSITO, OKa3bIBAIOTCS CTapbIMU U
He3acyXeHHO 3a0bIThiMU. K TakuMm mMaTepuasaM MOXHO
OTHECTHU MEHOCTEKJIO, MEHOCUJIMKATBI U MEHOCTEKIIOKPHU-
CTAJIMYECKME MaTepUalibl, KOTOPbIE OTJIMYAIOTCS 110 BUAY
HWCXOAHOTO CBIPbSI M TEXHOJOTMYECKUM MpHUEeMaM UX Mpo-
n3Bozctsa [2]. Jlerkuit (p,,.=140—650 KT/M?), TIPOYHBIit
(R.4=0,5—-5 MIla), 1oAroBeYHBII ¥ HETOPIOYUIT MaTepU-
ajl ¢ Hu3Koi TerutonpoBonHocThio (0,045—0,1 Br/M-K)
MOXET BbIMYCKAThCS KaK B BUJI€ TPaHYJI, TaK U B BUjie 0J10-
KoB ¥ 1uT [3]. B HacTosee BpeMst TEXHOJOTUSI TIPOU3-
BOJICTBA TMEHOCTEKJa, pa3paboTaHHasi B Hallleil cTpaHe
akagemukoMm A.U. Kuraiiroponckum, rpenjiaraetcs B ar-
nmapatypHom odopmieHun HeMeukux ¢dupMm Foamglas u
Poraver.

HecMoTpst Ha BbICOKOE KauecTBO MEHOCTEK/Ia U3 CTeK-
JIO00S WM CIIeL[MaIbHO CBAPEHHOTO CTEKIIA, 3TO MPOU3BO/ -
CTBO MOKa He MOJyYUJIO HIMPOKOTo pa3BUTHsl. OCHOBHBIMU
MPUYMHAMM SIBJISIIOTCS BBICOKHME SHEPreTUUYeCKue 3aTpaThl
Ha BapKy CTeKJIa, OrPaHUYEHHOCTh TAKOTO UCTOUYHUKA Chl-
Dbsi, Kak O0li cTeks1a, KOTOPhIA XapaKTepu3yeTcsl IIIMPOKUM
pa3HooOpa3reM XMMMUYECKOTO COCTaBa, W BbICOKAsl CTOM-
MOCTb 000pYyIOBaHMSI.

B Poccuu cy1iecTByIOT He TOIBKO TEOPETUYECKHE, HO U
peanr30BaHHBIE YK€ B IPOM3BOACTBE pa3pabOTKH T10 TTOTy-
YEHUIO TIeHOMAaTeprasIoB TUIIA TIEHOCTEKJIA C MCITOJIb30Ba-
HUEM KpeMHe3eMcoaepXKalllux IMopoa 0e3 ux TpeaBapu-
TeJIbHOM MepeIiaBKU B CTEKJIIO [2].

OCHOBHBIE BUIIbI KPEMHUCTBIX MOpOJ, (Tpernes, AuaTo-
MUT, OTIOKa U Jp.) HE COAEPXKAT COOCTBEHHOTO MCTOUHUKA
IMOpo0OpPa3yIOIINX rA30B 1 XapaKTepU3yIOTCs TOBOJIbHO BbI-
COKOIi TeMrepatypoii TuraBieHust (cBoiie 1100°C), TeM He
MEHEE UMEIOTCS CEPhe3HbIE OCHOBAaHUSI UCIOJb30BaTh UX B
Ka4yecTBE ChIpbs JJIs1 U3rOTOBJIEHUS NeHocTekna. KpeMHu-
CThIE MOPOJIbI OTHOCATCA K ONMAI-KPUCTOOATUTOBBIM Pa3HO-
CTSIM C BBICOKHMM COAEpXaHUEM XMUMMYECKU aKTHMBHOTO
aMop(dHOro KpemHe3ema, 4To OIpeAeJisieT OCHOBHOE Ha-

(PO ENIBHBIE

Development and production of durable, environmen-
tally-friendly and effective heat insulators for Ural, Siberia
and Far East regions is still a topical challenge. Experience
has proven that, as time goes on, mineral products on syn-
thetic binders, polystyrene, and other artificial organic ma-
terials lose their thermal-insulating properties [1]. For this
reason, science and industry seek for new materials which
routinely turn out to be undeservingly dust-down and forgot-
ten. Among these materials, there are foamed glass, foamed
silicates, and foamed-crystal materials which differ in raw
material kinds and techniques of manufacture [2]. This light
(0pou=140—650 kg/m?), resisting (Reompr=0,5—5 MPa), du-
rable and inflammable material with low thermal conductiv-
ity (0,045—0,1 W/m-K) can be produced in the form of ei-
ther granules, or blocks and plates [3]. Today, the technol-
ogy of foamed glass production developed in Russia by
Academician Kitajgorodsky A.l., is implemented in the
equipment of German companies «Foamglas» and
«Poraver».

In spite of the high quality of the foamed glass from glass
scrap or specially prepared glass, this production process has
not been commonly implemented yet. Main restrictions here
are high energy consumptions for glass melting, limitedness
of such a material source as glass scrap which features wide
diversity of chemical compound, and also high price of
German equipment.

In Russia, there are not only theoretical but also com-
mercialized projects for the production of foamed materials
involving silica-containing rocks not pre-melted into
glass [2].

Main types of silica rocks (tripolith, diatomite, silica clay,
etc.) do not contain an inherent source of pore-forming gases
and feature quite a high melting point (above 1100°C); nev-
ertheless, there is a serious motivation to use them as a raw
material for the foamed glass production. Silica rocks belong
to the opal-crystobalite varieties with a high content of
chemically active amorphous silica, which governs the main
direction of the technological process of porous construction
materials production. The process is based on the interaction
between the amorphous silica and NaOH solution resulting
in the formation of hydrated polymer sodium silicates, i. e.
liquid glass (Na,O-mSiO,-nH,0). Application of sodium hy-
droxide in foamed materials production from silica rocks
solves two problems: melting point decrease and formation of
a bloating gas source.
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Yron 20, °
Puc. 1. MNMopowxkoBblie andpakumoHHble npodwunun: 1 — onoka; 2 — MTIC,

N3roTOBNEHHOE Ha NPOMbILLNEHHOM 060pyaoBaHuu; KB — kBapu; Kp — kpu-
cTobanuT; MNn — nnarnoknas

Fig. 1. Powder diffraction profiles: 7 — silica clay; 2 - GFG manufactured in
industrial equipment. Qua — quartz; Cr - crystobalite; Pl — plagyoclase

MpaBJieHNEe TEXHOJIOTUIECKOTO TpoIlecca U3TOTOBJICHUS U3
HUX TTOPUCTBIX CTPOUTEIBHBIX MaTepuanoB. B ocHoBe Je-
JKUT B3aMMOJEMCTBUE aMOP(hHOro KpeMHe3eMa M pacTBopa
NaOH c obpa3zoBaHMeM TMAPATUPOBAHHBIX MOJUMEPHBIX
CUJIMKATOB HaTpus — xkuakoro crexia (Na,O-mSiO, nH,0).
Hcnonp3oBanme TWAPOKCHUIA HATPWs B TIpollecce MPOuU3-
BOJICTBAa BCIICHEHHBIX MaTepUaOB U3 KPEMHUCTHIX MTOPOT
peniaet IBe 3a1a4u — CHUXKEHUE TeMIlepaTyphl TIIaBICHUS
1 00pa3oBaHUe UCTOUHMKA BCITyYMBAIOIIETo rasa.

Hecmotpst Ha To UTO pabOTHI IO U3TOTOBJIEHUIO TIEHOMA-
TEePHUAJIOB U3 IPUPOTHOTO CHIPhS BEAYTCS YKe OoJiee TecsT-
Ka JIeT, JIeMCTBYIOIIMX 3aBOJOB Takoro npodwis B Poccumn
HeT, 3a UCKITIOYeHNEM HEeOOIBIINUX OIBITHBIX TTPOU3BOICTB.
DTO CBSA3aHO C HEAOCTATOYHOM HAyYHOI IIPOPabOTKOM IIpo-
11€CCOB CTEKJIO00pPa30BaHMS M Ta30BBIACIEHUS B TAKUX CO-
cTaBax, a TaKXKe CO CJIOXKHOCTbIO MepeHOoca psia MpoLEeccoB
Ha MPOMBILIJIEHHBIA YPOBEHb.

B pabote mnpeactaBieHbl pe3yJbTaThl J1abOpaTOPHO-
TEXHOJIOTUYECKON ONTUMU3ALUHA COCTABOB M TEPMUIECKUX
pPEXMMOB TIOJIYUeHUS] TPaHYJIMPOBAHHOTO IEHOCTEKIIA
(I'TIC) ¢ mocienyoIMU MOIYIIPOMBIIIIEHHBIMU UCIIBITA-
HUSMMU €ro U3TrOTOBJEHHUSI U3 OMOKOBOW TMOPOIbI
IlunmoBckoro MmecropoxaeHus (Pecmybnmka Kazaxcrad,
IOxHbIit Ypan).

KowMrmekcHoe nccieoBaHne KPEMHHUCTOTO CHIPhSI TIPO-
Bomuioce B MI'M CO PAH wMeromamu peHTTeHO-
dmoopecueHTHBIM (VRA-20R), peHTreHOoBCKO# mudpak-
toMmetpun (Thermo Scientific ARL-Xtra), TepmorpaBume-
tpun (Mettler TC-10A) M 3J€KTPOHHOI MUKPOCKOIIUU
(Philips XL30-FEG) [4]. XuMuuecKuii cOCTaB OITOKU TIpe/I-
cTaBJieH B TaoI. 1.

OCHOBHOI COCTaBIISIONICH OTOKU SIBJISIETCSI XEMOTEH-
HBII OTajl, KpUucTauindeckue dhasbl MpeIcTaBIeHbl KBapleM
U KPUCTOOATUTOM, B HE3HAUUTEIHbHOM KOJNYECTBE MTPUCYT-
CTBYIOT IUIarMoKjia3 W TJIMHMCTble MUHepabl (puc. 1).
ITopona sIBIsIETCST MOPUCTHIM KOHTJIOMEPATOM (TIOPUCTOCTh
1o 85%), 4To COCOOCTBYET 0OPA30BAHUIO TMIPATUPOBAH-
HBIX TTOJIMCUJIMKATOB HATPUST HE TOJBKO

Though the works for foamed substances production from
natural raw materials have been performed within more than
10 years, there is still no special operational factory in Russia,
except for small experimental plants. It results from insuffi-
cient academic elaboration of the problems of glass forma-
tion and gas elimination in such compositions, and also from
the complexity of conversion of some processes to the indus-
trial level.

The present paper shows the results of the lab-scale tech-
nological optimization of the compositions and thermal
modes for the production of granulated foamed glass (GFG),
followed by pilot tests of the production of this glass from the
silica clay from Shipov field (Republic of Kazakhstan, South
Ural).

Complex analysis of the silica clay was performed in the
Institute of Geology and Mineralogy, SB RAS, by the X-ray-
fluorescence (VRA-20R), X-ray diffractometry (Thermo
Scientific ARL-X’tra), thermogravimetry (Mettler TC-10A),
and electronic microscopy (Philips XL30-FEG) meth-
ods [4]. Chemical compound of the silica clay is presented in
Table 1.

The main component of the silica clay is chemogenic
opal, crystal phases are presented by quartz and crystobalite;
there are also minor quantities of plagioclase and clay miner-
als (Fig. 1). The rock is a porous conglomerate (porosity rate
reaches 85%), which promotes formation of hydrated sodium
polysilicates, not only on a particle surface but also inside
them.

Results of the lab-scale technological analysis. Optimal
compositions and methods of granules preparation were
developed in laboratory conditions in order to manufacture
the GFG and block-structured foamed glass from silica-
clay raw material, as the sodium hydroxide concentration in
the compositions (per dry components of the furnish) varied
from 17 to 22 mass per cent. With the maximum concentra-
tion of NaOH, the obtained GFG had the poured density of
80 kg/m?>, block-structured foamed glass density was of
120 kg/m?>. With the same sodium hydroxide concentration
in the furnish (17 mass per cent), regarding the peculiarities
of granulate preparation technique, we produced the GFG
of'size -12 +10 mm with the poured density within the range
from 135 to 200 kg/m°.

Results of pilot tests. Laboratory results were tested on the
pilot equipment for the simulation and tuning of the techno-
logical modes of foamed silicates production from silica
rocks, firm «Baskey Ceramics».

The representative technological samples of the silica clay
from Shipov field had the humidity of 32—35%, size
-40+0 mm; it was simultaneously dried up to 6—8% humidity
and crushed to the size -140+0 um in the crushing-drying
machine USP-S-04.55M with the capacity of 2 tones per
hour. The average size range of the crushed silica clay from
three tanks of the machine aspiration system approached to
the grain range of the silica clay powder used for GFG pro-
duction in the laboratory conditions.

The produced powder was granulated in the industrial
periodical turbo-bladed mixer-granulator TL-100 made by
«Dzerzhinsktekhnomash». In order to provide the processes
of silicate-forming and granulation, the technological pa-
rameters such as granulation time, humidity, and size range

Ha MOBEPXHOCTM YACTULl, HO U B HUX TaGnuua 1

o0beMeE. Table 1
Pesyavmamot aabopamopro-mexuo-

aoeuneckux uccaedoeanut. B nabopa- CopnepxaHue OKCUZOB B % Ha Cyxoe BELLECTBO

TOPHBIX YCIOBMSAX OBUIM pa3paboTaHBI Oxide percentage % per dry substance

ONTUMAaJbHBIE COCTaBhl M CIIOCOOEI nnn

TIONTOTOBKM TPaHyJl JUIA USTOTOBICHUA | §j0, | Al,O; [ TiO, | Fe,05 [ MnO [ MgO | CaO | Na,0 | K0 | P,O; Losses when

I'TIC u 6104HOrO NMEHOCTEKIA U3 OMO- calcinating

KOBOTO CBIpbS IIPpU KOHLIEHTpaLUU

IMAPOKCHIA HATPHS B COCTABax (Ha Cy- 81,07| 7,63 | 0,43 | 3,87 ]0,036) 1,08 ]0,69| 0,23 | 1,66 | 0,08 3,59
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Xyl0 4YacThb IIMXTBI) OT 17 1o
22 mac. %. Tlpu MakcuMaJIbHOMU
koHueHTpaiuu NaOH moayyeHbl
[TIC ¢ HachiMHONW TIJIOTHOCTBHIO
80 kr/M> 1 GIOYHOE MEHOCTEKIIO C
TUTIOTHOCTBIO 120 Kr/M3 . IIpu ogHoI
1 TOM XK€ KOHIIEHTPAIUU TUIPOKCH -
Ja Hatpus B wmxre — 17 Mac. % B
3aBUCUMOCTH OT OCOOEHHOCTei
MOJATOTOBKM I'paHyJIsITa OBLIO TOJTY-
yeHo ['TIC knacca -12 +10 MM ¢ Ha-
CHIITHOM TUTIOTHOCTHIO B JMAIia3oHe
oT 135 1o 200 xr/M>.

Pezyavmamot onvimuo-npomotu-
aennvix ucnvimanuii. I1posepka mo-
JIYUEHHBIX B J1a0OpAaTOPHBIX YCJIO-
BUSIX pe3yJIbTaTOB MPOBOJAMJIACH Ha
000pYyIOBaHUM OTBITHO-ITPOMBIIII-
JIEHHOTO 11eXa IT0 MOIECTMPOBAHUIO 1
OTJIaJIKE TEXHOJOTUYECKUX PEXKU-
MOB TIPOM3BONICTBA MEHOCWIMKATOB
U3 KPEMHUCTBIX TMopoa GupMbl
«backeit kepaMuK».

IIpencraBuTenbHast TEXHOJIOTUYE-
ckag npoba omoku I1InmoBckoro me-
CTOPOXKIEHUS BIAXHOCTbIO 32—35%
kiacca -40+0 MM ObUIa OTHOBPEMEH-
HO BBICYILIEHA [0 BIAXHOCTH 6—8% 1
n3MelibueHa 1o kiacca -140+0 mxm B
U3METbUUTEILHO-CYIIWIBHOM yCTa-

HoBke YCII-C-04.55M mnpou3sBoau-
TeJIbHOCTBIO 2 T/4. CpenHuii hpakim-

TaGnuua 2
Table 2
Pesynbtathl TpeboBaHwsa no
Ennnn- nenbiTaHuia TY 5914-001-
HanmeHoBaHue nokasatenei Libl ©3mMe- Test result 73893595-2005
Parameter pexus Requirements of
Unit 3Ha4eHne | Mapka | 1y 5914-001-
value Size | 73893595-2005
O6beMHO-HaCbIMHAs NIOTHOCTb BpakLUm 2,5-5 MM kr/m®
Poured-bulk density of fraction 2,5-5 mm kg/m?® 220 D250 201-250
I'Ip_e,uen nquHocm Ha cxame B gmnmu,upfe MMa 154 1100 12-16
Ultimate compressive resistance in the cylinder MPa
YCTON4YMBOCTb NPOTMB CUANKATHOIO pacnaja
(FOCT 9758-86 «3anonHuTeny nopucTbie
HEOpraH1eckye ANA CTPOUTENbHbIX pabor. He Gonee 5
MeToabl cnbiTaHuin») % 1,4 -
. " - . No more than 5
Resistance to silicate disintegration
(GOST 9758-86 «Fillers porous inorganic
for construction works. Test methods»)
MoposocrToiikocTb 15 umknos % 18 _ He 6onee 8
Frost resistance 15 cycles 0 ' No more than 8
Bop,qnprnomeng no 06bemy % 42 _ 9_20
Humidity absorption, vol.
MoTepu Macchbl NPK KUNSYEHNN % 0.55 He 6onee 5
Loss of mass during boiling ° ’ No more than 5
CopnepxaHvie BOLOPACTBOPUMbIX CEPHUCTBIX U He Gonee
CepHOKMCIbIX COeaMHeHNI B nepecyeTe Ha SO % 0.22 _ 1 no macce
Content of water-soluble sulphides and sulphites ’ No more than
in SO equivalent 1 by mass

OHHBII COCTaB U3MEJIBYEHHOW OIOKU
13 Tpex OYHKEepOB acnupalMOHHOM
CHCTEMbI YCTAaHOBKHM OBbLT OJIM30K K
3epHOBOMY COCTABY MOPOILIKA OTIOKH,
HCIIOJIB3YeMOTO IS M3TOTOBJICHMS
I'TIC B n1aGopaTOpHBIX YCIIOBUSIX.

Iloay4eHHBI TTOPOLIOK TpaHy-
JIMPOBAJIM HA MPOMBILIJIEHHOM TYyp-
00JIOTIAaCTHOM CMeCHUTeNIe-TPaHyJIsi-
tope TJI-100 mepnommgeckoro meii-
CTBUSI TIPOM3BONCTBA «JI3epKMHCK-
TexHoMalll». beuin oTpaboTaHbI TeX-
HOJIOTUYECKWE TapaMeTphl (Bpemst
IpaHyJIsILIUK, BIKHOCTh U Dpakiy-
OHHBII COCTaB rpaHyJsita), obecre-
YHBAIOIIKME MPOTEKAHHWE MPOIIECCOB
CUJTMKATOOOpa30BaHUSI M TpaHyJIH-
poBanusa. B TypGonomactHOM rpa-
HyJSITOpe OBbUT MOJY4YeH TpaHyJIsAT
nojaudpakIMOHHOTO cocTaBa BJlax-
HOCTBIO 22%.

Cyliky rpaHyJIMpOBaHHOHN OIO-
KA OCYIIECTBJISUIM B TIPOMBIIIICH-
Hoit GapabanHoii cymuiake 3A0 «IIpoacenpMmari». Cyxoit
IPaHyJISIT Iepea 00XKUIOM B 3JEKTPUUYSCKOUN medyun (IIpou3s-
BOJICTBO «YpayaJieKTpoIrieub») cMemmmBanmu ¢ 10—15 mac. %
KaoJIMHOBOTO TIOpOIIKa JUISl TIPEeIOTBpalleHUsT CIAUTTaHUS
rpaHy’ npu BermyunBaHuu. Pexxumebl cymiku n ooxura I'TIC
TIpY TIPOBEACHUM TIOJYTIPOMBIIIJIEHHBIX UCITBITAHUN COOT-
BETCTBOBAJIM JJaOOPATOPHOI IMTPOTUCH.

Duznko-MexaHMYeCcKre CBOMCTBA MPOOHI MOJyYEHHOTO
MeHOCTeKJIa onpeaensiuch B tadbopatopun OAO «3amagHo-
CubupcKrii MCTIBITaTeNbHBINA LIEHTP». Pe3ynbTaThl UCIHbI-
TaHuWi, BbIMOJHEeHHBIX To ['OCT 9758—86, mpuBeneHbI
B TaOI. 2.

Ha puc. 2, ¢ nmokazana mopucrasa crpykrypa I'IIC Ha
ocHoBe ornoku [IumoBckoro MecTopoxaeHusi, KOTopast Xa-
paKkTepu3yeTcsi OMHOPOIHOCTbIO M YAOBJIETBOPUTEIbHOMN
OCTEKJIOBAHHOCTBhIO. B OCTEKJIOBaHHBIX CTEHKaX IOp

Puc. 2. O6wwmii Bug nopucton makpoTtekcTypbl MC. MacltabHas nnHelika COOTBETCTBYET 2 MM — &; Mopu-
cTas MukpoTekcTypa NMC. MacwrabHas nuHeika cootBeTcTByeT 500 MkM — 6

Fig. 2. General view of a porous macrostructure of the GFG. Scale rule corresponds to 2 mm - a; a porous
microstructure of the GFG. Scale rule corresponds to 500 um — b

of the granulate were practiced. The granulate of poly-frac-
tion composition, with the humidity of 22%, was produced in
the turbo-bladed granulator.

The granulated silica clay was dried in the industrial heat-
ing drum of «Prodsel’mash Ltd». Before the calcination in an
electrical furnace (made by «Uralelectropech’»), the dry
granulate was mixed with a kaolin powder (10—15 mass %) in
order to prevent granules adhesion during the bloating. The
modes of GFG drying and calcination during the pilot tests
correlated to the laboratory recipe.

Physical and mechanical properties of the representative
sample of the produced foamed glass were detected in the
laboratory of JSC «Zapadnosibirskij isputatel’nyj zentr»
(«West-Siberian Test Center»). The results of the tests made
in accordance with GOST 9758—86, are presented in
Table 2.
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(puc. 2) bopmupyrorcs 6osiee MeJIKHe MOPbl, KOTOPbIE CBU-
JIETeJIbCTBYET O PAaBHOMEPHOM OOpa30BaHUU TMIPATHPO-
BaHHBIX MOJUMEPHBIX CJIMKATOB HATPHs MO BCEMY 00BEMY
IpaHyJMPOBAaHHOIO MaTepuaa.

Pe3ynbraThl OMBITHO-TPOMBIIIJIEHHBIX UCTIBITAHUIN T10-
KazaJiv, YTO Ha OCHOBE IIIMPOKO PACIIPOCTPAaHEHHBIX HA TEP-
PUTOPUM KPEMHUCTBHIX MOPOJ C MCIOJb30BAHUEM OTeYe-
CTBEHHOTO O0OpY/JIOBaHUSI MOXHO OPraHM30BaTb B IIPO-
MBIIIUIEHHBIX MacIiTabax MPOU3BOACTBO IPaHyJIUPOBAHHO-
IO TMEHOCTEeKJa, COOTBETCTBYIOLIETO BCEM HOPMATUBHBIM
MoKa3aTessiM.

KunioueBble cioBa: kpemHesemucmoe coipbe, onokda, NeHo-
cmeKo.
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Fig. 2, a shows the porous structure of the GFG based on
the silica clay from Shipov field; it features uniformity and
satisfactory vitrification. In the vitrified walls of pores (Fig. 2),
smaller pores form; this vindicates the uniform formation of
hydrated polymer sodium silicates over the whole volume of
the granulated material.

The results of pilot tests show that it is possible to organize
the industrial-scale production of granulated foamed glass,
which would satisfy all reference standards, using widely
spread silica rocks and home equipment.

Key words: siliceous raw material, silica clay, granulated
Jfoamed glass.
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