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The investigations have shown that the LF/LIF method is promising for the creation of detectors
capable of remote detection of trace amounts of explosives from a distance of several meters with the
ability to visualize places of their localization on the surfaces of objects.
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YTUIN3ALUA CUJIMKATHBIX OTXOA0B ITPU ITPOU3BO/JICTBE MUHEPAJIBHbBIX
BOJIOKOH C IOMOI IO SHEPTUM HU3KOTEMIIEPATYPHOM IIJIAZMBI
I'.I. BO.JIOKI/ITI/IHZ, H.K. Clcpmmmcosaz, AN. HOTeKaeBl, O.r. BO.J'IOKI/ITI/IHZ, B.B. IllexoBuos'
'Hayuonanvmwii uccnedosamenscruii Tomckuii 2ocydapemeennuiii ynusepcumem, 2. Tomck
?Tomekuii 20cydapcmeennbiii apxumexmypHo-cmpoumeisulii yuusepcumen, 2. Tomck

Ha tepputopun Poccun HaxoOsTCsi COTHU ThICAY TOHH CHJIMKATHBIX OTXOJIOB, B TOM YHCIIE U
OTXOJIOB 3HEPreTUYECKUX MPOU3BOJICTB, MPUTOHBIX JJIs1 CO3/IaHUS HA UX OCHOBE KaYECTBEHHBIX Ma-
TEepHAJIOB OTBEYAIOIINX COBPEMEHHBIM TPeOOBAaHUSAM. YPOBEHb YTHIIM3AIMKM TEXHOTEHHBIX OTXOJIOB B
Poccuu cocrasnsier okono 4—5%, B EBponie 10 70%. YTunuzanusi TEXHOT€HHBIX OTXOJI0B HUCKIHOYAET
OTPOMHBIE (PMHAHCOBBIE 3aTPATHI, MOJOKHUTEIHLHO BIUSET HA HKOJIOTHMUYECKYI0 OOCTAaHOBKY MECT pas-
MEILEHHUS 30JI00TBAJIOB U TMO3BOJISIET MPOU3BOAUTH MATEPHUAIIbI C MOBBIIIEHHBIMU 3KCIUTYyaTallMOHHBI-
MH CBOWCTBaMH.

Lenbto HacTosMIel pabOTHI ABISETCS — MPOBEACHUE UCCIENOBAHUN MO MOJYYEHUI0 MUHEPATh-
HBIX BOJIOKOH W3 PacIliaBa 30JIOIUIAKOBBIX OTXOJO0B M MPOIYKTOB CHKUTAHUSI TOPIOYUX CIIAHLIEB, UC-
CJIEIOBAHUE CBOMCTB MOJYYEHHOT'O BOJIOKHA.

XUMHUUYECKUN aHATU3 MCXOJHBIX MaTtepuayioB (Tabn. 1) mokassiBaeT, uTo MpeoOIaaarouMU B
WX COCTaBE SIBJISIOTCS OKCHIBI KPEMHHUS M aIIOMHUHMSL. PacruiaBel ¢ BeICOKUM cojaepkanueM SiOs, mo-
JIyYEHHBIE TIPU BO3JCMCTBUU HA HUX BBICOKOTEMIIEPATYPHBIX UCTOYHUKOB SHEPTUU MPHU OXJIAKIACHUN

NEepexXo T B CTCKHOO6p83HOG COCTOSAHHUC.
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Taonuma 1
XuMHn4yecKuil COCTaB MCXOAHBIX ChHIPbEBBIX MATEPHAJIOB

Martepuan Si0, Al)O3 Fe O3 CaO MgO [Tpoune
ITpomyKTHI CXUTAHUS CIIAHIICB 61,59 23,36 7,91 1,60 1,27 4,27
30J101ITAKOBBIC OTXOJIBI 51,16 34,57 3,62 8,33 0,91 1,41

Amnanu3 fganHHbIX (Tabn. 1) mokasan, 4To MoBbILIEHHOE coAepkaHue SiO; B 30J0LUIAKOBBIX OT-
X0/IaX M MPOAYKTaX CKUTAHHS CIAHIEB OMPEACISICT BRICOKYIO TEMIIEPATYPHYIO U XUMHUYECKYIO CTOM-
KOCTb TMOJY4aeMbIX M3 HUX MHHEPAIbHBIX BOJOKOH, a TaKXKE IMOBBIIICHHBIE SKCIUTyaTallMOHHBIE Xa-
PaKTEPUCTHKH.

HccnenoBanusi Mo NMPUMEHEHUIO HU3KOTEMIIEPATYPHOU TUIA3Mbl JUISl MTOJYYEHHS CHIIMKATHOTO
pacruiaBa MpH MpPOU3BOICTBE MUHEPAIBHBIX BOJIOKOH BBISIBWIH Psifi 0COOCHHOCTEH MpU KOHCTPYHPO-
BaHUU IJIABUIIBHOTO arperata. C y4eToM 3TuX 0coOeHHOCTel Oblia pa3padoTaHa SKCIIEPUMEHTATbHAS
TUTAaBWIIbHAS TI€Yb IS TIOJTYYSHHUSI BHICOKOTEMIIEPATyPHBIX CHIIMKATHBIX PACIUIaBOB TUIA3MEHHBIM Me-
TOJIOM.

MOHOBOJIOKHA, MOTYYEHHBIE U3 PACIIABOB 30J1bI U MPOAYKTA CKUTAHMSI CIAHIIEB, OTINYAIOTCS
10 JUITMHE U JUaMETPY, YTO CBSA3aHO C Pa3IMYHBIM XUMHUUECKHM COCTaBOM CHIPbSI, & TAKXKE BSI3KOCTHIO
MOJYy4aeMOT0 M3 HEro paciulaBa MpH OJWHAKOBBIX YCIOBUSIX IUIABJICHHS W BBIPAOOTKH BOJIOKOH
(puc. 1). Xapakrep pacrnpeneneHrsi MOHOBOJIOKOH B MUHEPAJIOBATHOM KOBpE I10 AUAMETPY TOBOPHT O

CTaOMJIBHOCTH MPOIIECcca pa3ayBa U HAJICKHOCTU pabOThI UCTIONIb3YEMOW CXEMBI.

Puc. 1. MukpodoTtorpadun MuHEpanbHbIX BoJIoKoH (X 300):
a — 30JI0IUTAKOBBIE OTXOAB! d = 9 MKM; O — IPOIYKTHI CKUTAHUS ciaHmeB, d = 11 MxM.

Tabnuma 2
XapakTepruCcTHKH BOJOKOH U CBOIICTBA MHUHEPAJIbHOH BATHI

Crojictsa MusnepanbHOe BOJTOKHO xﬁgiaﬁiizecz?ﬁ;iﬁ BM-B I'OCT
13 301161 4640-93
CJIAHIIEB
1. Monynb KHCIOTHOCTH <9,28 <29,59 <14
2. CpenHuii TaMeTp BOIIOKHA, MKM, He Oolee 9 10 12
3. JlnvHA BOJIOKHA, MM 50-90 60-90 40-60
4. TemmiepaTypa JeCTpYKIMH BOJIOKHA 765 790 -
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B PE3YIbTAaTC MPOBCACHHBIX SKCIICPUMECHTOB C MCIIOJIb30BAHUEM SHCPIUA HHSKOTCMHCPaTypHOﬁ
IJIa3MBl ObLIN MOJIYYCHbI CHUJIMKATHBIC PACIUIaBbl M3 30JIOINIJIAKOBBIX OTXOJOB U OTXOAOB TOPHOYHUX
CJIaHIICB, 06.]]3,[[3}0]]_[1/[6 HCO6XOHHMOﬁ TeMnepaTypoﬁ N BA3KOCTBIO JJIA BLIpa6OTKI/I KauCCTBCHHBIX
MHUHCPAJIbHBIX BOJIOKOH. I/ICCJ'IC,Z[OBaHI/IC XapaKTCPUCTUK TOJTYUYCHHBIX MUHCPAJIbHBIX BOJIOKOH IMO3BO-
JIAIOT CACIaTh BBIBOJ: IIOJIYYCHHBIC BOJIOKHA o6nana}0T MOBBINICHHBIMHA 3KCILUTYTAllMOHHBIMU CBOII-
CTBAMHU, 4TO IpCANojJaract ux J0JroBCUYHOCTDb. HOHY‘IGHHLIG Ha OCHOBC MUHCPAJIbHBIX BOJIOKOH TCII-
JIOU30JIAIUOHHBIC MAaTCpHAJIbl MOTYT OBITh MCIIOJIb30BAaHbLI B arpC€CCUBHbBIX CpCaax C MOBBIIICHHBIMHA

TeMIICpaTypaM, B TOM YUCJIC IS TCIIJIONU30JIAINN AACPHBIX PECAKTOPOB.

DOI: 10.17223/9785946215596/59

SILICATE WASTE UTILIZATION IN CASE OF PRODUCTION MINERAL FIBERS BY
MEANS OF ENERGY LOW-TEMPERATURE PLASMA

G.G. Volokitinz, N.K. Skripnikovaz, A.L Potekayevl, 0.G. Volokitinz, V.V. Shekhovtsov'
National Research Tomsk State University, Tomsk
*Tomsk State University of Architecture and Building, Tomsk

In the territory of Russia there are hundreds thousands of tons of silicate waste including waste
of the energy productions suitable for creation on their basis high-quality construction materials meet-
ing the modern requirements of a construction industry. Utilization level of technogenic waste in Rus-
sia constitutes about 4-5%, in Europe to 70%. Technogenic waste utilization in case of production
construction materials excludes huge finance costs and positively influences an ecological situation of
ash dumps locations.

The purpose of this work is — carrying out researches on receipt fusion from the refractory silica
raw materials representing ashes waste and products of slates combustion, research properties of the
received mineral fiber.

The chemical composition of initial materials shows that oxides of silicon and aluminum are
prevailing in their structure. The fusions with the high content of SiO, received in case of impact to

them high-temperature power sources when chilling pass into a vitreous condition.

Table 1
Chemical composition of raw materials HCX0AHBIX CBIPbEBBIX MaTePHAJIOB
Raw material SiO, Al)O3 Fe O3 CaO MgO Other
Products of slates combustion 61,59 23,36 7,91 1,60 1,27 4,27
Ashe wastes 51,16 34,57 3,62 8,33 0,91 1,41

The analysis of data (tabl. 1) has shown that the increased content of SiO, in the ashe waste and
products of slates combustion determines high temperature of fusions receipt and development of fi-
bers. Temperature of destruction fibers is supposed to increase.

Researches on use low-temperature plasma for silicate fusion receipt in case of mineral fibers

production have revealed a number of features when designing the melting aggregate. Taking into ac-
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count these features the experimental melting furnace has been developed for receipt high-temperature
silicate fusions by a plasma method.

The monofibres received from fusions of ashes and a product of slates combustion differ on
length and diameter that is connected with various chemical composition of raw materials, and also
the fusion received by viscosity from it under identical conditions of melting and fibers development
(fig. 1). Nature of distribution monofibres in a mineral-cotton carpet on diameter speaks about stabil-
ity of blowing process a and reliability of the used scheme.

Fig. 1. Microphoto of mineral fibers (x 300):
a — ashe wastes d=9 mkm; b — products of slates combustion, d = 11 mkm

Table 2
Characteristics and properties of mineral fibers
. Mineral fibers from Mineral
Properties Mmzrseﬁeﬁ‘szrsiefrom products of slates fibers GOST
combustion 4640-93

1. Module acidities <9,28 <29,59 <1,4
2. Average diameter of fiber, mm 9 10 12
3. Fiber length, mm 50-90 60-90 40-60
4. Temperature of destruction, C 765 790 -

As a result of the conducted researches, high-temperature silicate fusions from the ashe waste
and waste from slates combustible having temperature, necessary for development high-quality chem-
ically resistant mineral fibers, and viscosity are received. It is established that the specified fusions can
be used for receipt mineral fiber with use of low-temperature plasma. It is established that capacity of
the plasma generator has enough for receipt high-temperature silicate fusions. The researched charac-
teristics of the received mineral fibers allow to draw a conclusion that the fiber received from energy
productions wastes is characterized by the increased chemical stability that assumes the greatest dura-
bility. For reduction of fibers diameter it is necessary to increase fusion temperature in case of blow-

ing.
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