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UTILIZATION IN SILICATE MIX FOR PRODUCTION OF THE SILICATE BRICK OF
ELECTROVACUUM GLASS OF THE FULFILLED KINESCOPES

N. ZAVGORODNYA', O. PIVOVAROV, 0. NOSENKO

Department of Inorganic Substances Technology and Ecology, Ukrainian State University of Chemical Technology, Dnepropetrovsk,
UKRAINE

ABSTRACT The analysis of a state of affairs is provided in world practice on use of electrovacuum glass of the
fulfilled kinescopes as a cullet. A definite purpose of research on application of a cullet of barium-strontic and lead
glass in production of silicate mix for production of a silicate brick. The experiment technique with the detailed
characteristic of raw materials is given. Moisture absorption, weight and density of experimental samples of a silicate
brick are defined. Experimental samples are tested for change of border of durability at compression and density from
duration of isothermal endurance. Reduction for 0,5 hours of duration of autoclave processing of silicate mix due to
partial replacement of quartz sand with a cullet of electrovacuum glass of the fulfilled television kinescopes and
computer monitors is reached. Possibility of a primeniye of a barium-strontic and lead cullet of the fulfilled kinescopes
in silicate mix for production of a silicate brick by solubility of a siliceous component together with lime in a zhitky
phase and their further interaction in solution is proved at autoclave hardening.

Keywords: Silicate mix, electrovacuum glass, durability border, density, moisture absorption.

Beryn

BapieBo-cTpoHIIi€BE Ta CBHUHIIEBE CKIIO KiHECKOIIiB
BiZIMpaLbOBAaHUX TEJEBI30PIB Ta MOHITOPIB KOMI IOTEpiB
B AKOCTi CKJIOOOIO B CBITOBiif MPaKTHUIli 3aCTOCOBYIOTH
NPy BUTOTOBJIEHHI Takux OYIiBEeJIbHUX MarepialliB sk
uerna, 6etoH, uement Towo. B JICTY Bb.B.2.7.-42-97

OrOBOpEHa  MOXIUBICTH  BHKOPUCTAHHSI  JOMIIIOK
MOJAPIOHEHUX MOPUCTUX MarepianiB 3 BEJIMKMM BMiCTOM
kpemHeseMy.  OcHOBHHMM  Hemomik  OyHiBembHUX

MarepianiB 3 JoMilIkamMu Oapi€eBO-CTPOHLIEBOTO Ta
CBUHLIEBOTO CKJIO0OK — 3HI)KEHHA I1X MEXaHiYHUX
BiactuBocTeil. Il o00OcTaBMHa BHMMAara€ BH3HAUEHHS
ONITMMAaJbHO  MOJKJIMBOI  KIJIBKOCTI  AOMIIIKK U1t
30epeKCHHS MEXaHIYHWX BJACTUBOCTEH  CHIIIKaTHOL
LeTTM  3a ICHYIOUHUM TEXHOJIOTIYHMM TMPOIecOM  ii
BUTOTOBJICHHSI.

Bimomo [6], mo cuitikaTHY LeTiTy BUTOTOBJIAIOTS i3
CHpIIEBOT MacH, IO CKIAJA€ThCSA i3 CyMilli TICKy 3
BMicToM > 90% SiO; 3 BamHOM B KinbkocTi 8-10% Ta
MOJAILIIOTO OTBEPHIHHSA CBIKOBiI(POPMOBAHOTO BHPOOY
B yMoBax BOAsSHOI mapu. Bci w1i mepeTrBopeHHsS
BUKOHYIOTbCA 34 TPU TEXHOJIOTIYHMX €Tamu: 3aroTiBis
CHpPLEBOI  MacH, MpecyBaHHA  1I,  3anaprOBaHHs
(aBroknaByBaHHs) cupiro. [1ig giero napu i Temnepatypu
KpEeMHe3eM, BallHO, 0 3HAXOAATHCA B Maci Leriu,
CTOJTy4YarOThCsl XIMIYHO i YTBOPIOIOTH OJHOKAJbLIEBHIA
BOJIHMIA CHITIKAT (TipOCUITIKAT KabLii0) 33 peaKLi€to

Ca(OH), + SiO, — CaO- SiO, - H,O.

Lleii rigpocuiikar miJ 4ac 3anaproBaHHS TBepie i

MIIHO CKPIIUISi€ 3epHa MiCKy OOMH 3 OJHUM. YuM Oinblue
KpEeMHE3eMy CIIONYYaeThCsl 3 BAalHOM, TUM OimbIImit
BUXiJl TiApoCHUIiKaty i, BiNMOBiAHO, BWIA MeXaHiYHA
©H. I. 3BABTOPO/IHA, O. A. THIBOBAPOB, O. B. HOCEHKO, 2016
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MILHICTh LEeTIN. Y TBOPEHHS TiAPOCHITIKATy BUKOHYETHCS
3HAYHO INBUJIIEC NPU BHCOKiil TeMmeparypi y BOJIOTOMY
CepeloBHIi, BHACIINOK YOro 3aMapioBaHHA CHPLIO
BUKOHY€ETbCS, 5K MpaBuio, 3a THCKY 8 — 15,3 atm., wmo
Binmosinae Temneparypi mapu 175-200°C.

Lline po6oTu

Ak Bimmiwamocs B [1-5], B moTOuUHWIA Yac
yTHmizanil miiarae 6apieBo-CTPOHIIi€BE | CBUHLIEBE CKIIO
BiZIMPaLbOBAHUX KiHECKOIIB 3 eeKTPOHHO-TIPOMEHEBIMHU
TpyOKaMu. BapieBo-cTpoHiieBe CKJIO 3HAWMLIO
3aCTOCYBaHHS y BHPOOHMIITBI OyHiBeNbHUX MaTepialiiB B
3B’SI3Ky 3 HW3bKOIO BWIYTOBYBaHICTIO iOHIB Oapito Ta
CTPOHLIIO,  KOHLEHTpalis fAKUX He  MepeBUlLyeE
JOMYCTUMUX HOPM.

CBUHLEBE CKJIO 3HANLUIO 3aCTOCYBAaHHA B SKOCTI
BTOPUHHOT CHPOBWUHM A OTpUMaHHA cBuHLto. Ilpore
KiNbKICTh Teuell A CBMHLIO He3HayHa, TOMY 4YacTo
CBUHLEBMH CKIOOIi BiANMpPaBIAOTE HAa TOJITOHW i
3paimmma. Okpemi KoMmaHii MOIEpHI3ylOTh Tedi i
OTPUMYIOTh UYWCTWI CBHHEIb. TaKoX 3aCTOCOBYIOTh
CBUHLEBHH CKJIO0i#l y BUPOOHMUTBI TakWx OymiBENbHUX
MarepianiB, sKi BUKOPHCTOBYIOTHCS IJISi 3aXWUCTY BiX
PEHTTeHIBCHKOTO BUIPOMiHIOBaHHA, a00 B KepaMidHii
TIPOMHUCIIOBOCTI JJIsl BATOTOBJICHHS TJ1a3ypi, IO CTiliKi 10

BUJIyTOBYBaHHS.
OTxe, CBITOBa MpPaKTUKA BKa3ye Ha MOMIMBICTb
3aCTOCYBaHHs €JIEKTPOBAKYYMHOI'0 cKia 3

BiJIMpallbOBaHUX KiHECKOTIB y BUPOOHUIITBI Oy iBEIbHUX
MarepiaiiB, 30KpeMa CWJIIKAaTHOT 1Lerau, 3 OJIHI€l0
BAMOTOI0 — 0€3 TOTipIIeHHS MilHOCTi BUPOOY.

JAnst OoCSATHEHHS €KOHOMIT MPUPOAHNX MaTepialis,

3aCTOCYBaHHA BTOPWHHOI CHPOBHHU i3  BigXOIiB,
CKOpOUEHHS  TPUBAJIOCTI  TEXHOJIOTIYHOTO  TIPOIIECY
BUTOTOBJIEHHS CUITIKaTHOT Lerniu, 3MEHIIEHHS

LIKIi[UIMBOrO BIUIMBY Ha JOBKULUIA TNpU 3aXOPOHEHHI
BiAMpalbOBAaHUX €JIEKTPONPUCTPOIB Ta 3JeLIeBJICHH
npouecy BUPOOHMLTBA CUJIIKATHOT LErJM MPOMOHYETHCS
BUKOPHCTaHHS B cwiikarHiit cymimi 10 mac. % ckinoboro
€JIEKTPOBAKYyMHOI'0 CKJIa 3aMiCTbh BiJNOBIAHOI YacTHMHHU
MPUPOAHOTO KBapLOBOIO MiCKY.

MeTa eKClepuMEHTaIbHOTO  HOCHI[KEHHS —
BHU3HAYCHHS BIUIMBY 3aMiHu 10 mMac. % KBapoBOro micKy
B CHWIIKaTHI cyMilli Takol JK KUIbKICTIO CKII00010
CJICKTPOBAKYYMHOT0 CKJIa HA OCHOBHI XapaKTepUCTUKH
BUTOTOBJIEHOT 3 TaKOi CyMIillli CHJIIKATHOI LETJIM: MEXY
MIIIHOCTI TIPH CTUCKY Ta LIUTBHICTS.

O0’ekt pocnimxkeHb — (i3uKo-XiMiuHI mpouecu
YTBOpEHHs1 CWJIIKaTHOI Uerin i3 cupueBoi cymimi 3
BMICTOM CKJIOOOI0 €JIeKTPOBAaKYyMHOIO CKJa METOIOM
ABTOKJIABYBaHHS.

[MpeaMeT nocniJpkeHb — CHJIIKAaTHI cymimi 3
YaCTKOBOKO 3aMiHOI0 B HUX KBapIIOBOTO ICKY CKIO00€EM
€JIEKTPOBAKYYMHOTO CKJIa BiINpalbOBaHUX TeJEBi3ilHUX
KiHECKOMIB Ta KOMIT FOTEPHUX MOHITOPIB.

BucBiT/ieHHsI 0CHOBHOTO MaTepiajy

OcHoBy cuiikatHoi cymimi 82 wmac. % B
eKCTepUMEHTAJIbHIX JOCIHIDKEHHSAX CKJIaJaB PpiuKOBHI
HaMUBHUH MTicoK TOB «Cunikaryak» M.
JIHINpONeTPOBChK, XIMIYHMI aHalli3 SKOro HaBeleHO B
Tabum. 1.

Tabmuus 1 — XimiuHnii ckiax micky Ta BarHa

HasBa Ximiunuii cknan, %o
pe4uoB
HUHU Si Alz Na K2 Ca Fez M i.
Oz 03 20 O O 03 gO II.
.
Ilicox | 68, | 13, 10,7 0, | 3,0 | 1,5 - -
-0 | - |7-| - | -
80, | 15, | 1,0 | 1, | 4,0 | 2,0
5 0 0
Bann | 2,8 | 0,4 - - 194,105 | 1,210,
o - - 2- - - 1-
291 0,5 94,106 | 1,8 | O,
8 5 15

HamuBHWIT MICOK TOIaTKOBO POMUBAETHCS Ta
npocitoeTbesi. CUTOBMIA aHaII3 MTICKY HaBeIeHO B Ta0JI. 2.

Tabmuus 2 — CutoBuii aHasi3 KBapLOBOTO MICKY

Howmepa cur Mp (?xiz[

Iloka3Huku g

CHUTO

1,25 1 0,63 | 0,31 | 0,14 | no008

qaCTKOBI/I:I 375 1 625|375 | 45 7,5
3aJIMIIOK, %o

HOBHI/II/ID 3,75 | 10 | 47,5 (92,5 | 100,00
3aIuIIoK, %

Ipoxin 965’2 90 | 5251 75 -

Monyns kpynHocTi Mg=1,48.
Cepenniit miametp 3epeH — 0,41 M.
Hacunua mineHicTs micky — 1238,7 kr/m?.
Bonoricts nicky — 3%.
ITicok Biamopimae Bumoram JICTVY B.B.2.7.-32-95

Ta MOXE BUKOPUCTOBYBATHCS [UIi  BHPOOHMITBA
cunikatHoi ternu. OCHOBHUM B’SKYYWM y BUTOTOBJICHHI
CUIIIKaTHOI LTy BUKOPUCTOBYETHCS BAMHO TOTO 3K
TOBApUCTBA, XIMIYHMI BMICT AKOTO HaBelIeHO B Tabm.1. 3a
pe3ynbTratamu aHasi3iB BCTaHOBJIEHO HACTYIHI
MOKa3HUKHN MaTepiaiB:

- aKTHUBHICTh BamHa — 96,0%;
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- aKTHBHICTH cmtikaTtHOT cyMmimi — 10,0%.
AHani3 SKOCTi BallHa BMKOHYBABCSI Y BIiINOBiTHOCTI 1O
IOCTY B.B. 2.7.-90-99. BcTaHOBIEHO  OCHOBHI
XapaKTepUCTUKH BarHa:

- IIBMUAKICTH raciHHsg — 4 XB;

- Temmeparypa racinus — 94°C.

BinnoBinHO cTaHmapTy AOCHiIKyBaHE BarHO
BiZIHOCHTbCA 0 1 COPTY 3 Majiol0 TPUBAJIICTIO ralleHHs,
BHCOKOTEMIIEpaTypHe, MOXK€ BHKOPWUCTOBYBATHCS IS
BUPOOHWILITBA CHJTIKATHOT LIETJIH.

Hns MPOBEIEHHS eKCTIePUMEHTATBHIX
JOCIiIKEHb BHKOPUCTOBYBAJIN ckio0iit
€JIEKTPOBAKyyMHOI0  CKJa, XiMi4HWi SIKOTO
HaBeJeHMI B TabJI. 3.

BMICT

Tabmuus 3 — XiMidHMi CKI1a]] e1eKTPOBaKyyMHOTO
(expaHHOTO Ta KOHIYHOT0) CKJIa KiHECKOTIB

Expanne cxio Koniune ckio
EnemenTtu %, Mac. EnemenTtu %, Mac.
SiO» 68,5-75,4 SiO» 60,0
CaO - CaO 5,5
AlLO; 4,0-4,4 ALO; 23,6
K0 7,7-8,4 K20 9,0
SrO 8,0—-12,0 BaO 2,2
TiO, 1,0-2,0 MgO 2,5
CeO; 0,5-1,0 PbO 10,5
F 0,1-0,2 Na,O 5,5
Nd,03 0,4-0,8 Sb,03 0,4
Li,O 8,0-12,0 - _
Ba,Os3 2,8-3,0 - -
BeO 2,0-4,0 - -

Hani tabnuui cBimyaTth, WO B CUJIKATHY CyMIiLI
BBOJUTHCS CKJIOOIN 3 BIAMOBIZHUM CTaHAAPTY BMiCTOM
OKCHIY KPEMHII0 Ta OKCHJIB Jy)KHUX MeTaniB. Ckio0ii
€JISKTPOBAKYyMHOI0  CKJa [iAJaBaBcs MOMeNLy Yy
6apabaHHOMY KyJbOBOMY MJIMHI 0 JOCSATHEHHS MUTOMOT
nosepxui 300 m%/r. Jna 3ano6iraHHs MOTPAIUIAHHA 0
CKJIaly CUJIIKAaTHOI CyMillli METaJeBOro Hameny MpoAyKT
TOMeITy MiJiIaBaBCst eIeKTPOMArHiTHIN cenapattii.

BuroroBneHHs AOCHiIHUX 3pa3KiB BUKOHYBAJOCS
Yy BIAMOBITHOCTI TEXHOJIOTIYHAM eTalaM BUPOOHHWIITBA
cunikatHol wernu. PopMyBajibHa BOJIOTICTH CHJIIKATHUX
Mac cknagana 6,5%. AKTUBHICTb cuitikaTHOT cymimi 10%.
Jns  BU3HAUeHHs MILHOCTI Marepially NpU CTHUCKY

¢dopMyBanM 3pa3kM — LWIHIPW AiamMeTpom 24 MMm.
OpHocTOpoHHE mpecyBaHHs 3 Tuckom 30 Mlla
BUKOHYBajocsl  rigpaBmiyHuM  mpecom  [ICVY-10.
TennoBonora o06pobka BUKOHyBajacs y repMETHYHOMY
METaJIEBOMY COCYAI Yy CyImibHil madi npu 190-195°C,
IO BigMnoBinae Trcky HacuueHoi napu 1,2-1,4 MITa.

OO0roBopeHHs! pe3yJIbTATIiB

BupoOHMLTBO CHIiKaTHOI LETNN BiAHOCUTHCS /10
TpoleciB, SKi BUKOHYIOTbCA B 0OOJlacTi Temmeparyp
awkdae  200°C. Piske 3HWKEHHS TeMMepaTypu B
MOPIBHAHHI 3  TEMIMEPaTypord B  TiAPOCHIIIKATHUX
peakLifx MOACHIOETbCA BUKIIIOUHO BHCOKOKO XiMiuHOIO
aKTMBHICTIO ~ BOAM, 110  0OpuitMae  yyacTb B
CTPYKTYpPOYTBOpeHHi. [HTeHCHikyroTh rigpoTepManbHi
peakuii MigBMILEHHSAM THUCKY BOAfHOI mapu abo
BBEJCHHAM XIMIYHHX OOMIIIOK [9].

BBakaeTbcs, 110  BUpilIAJbHUM  (aKTOPOM
iHTeHCcHGikanii (i3UKO-XIMIYHHX TIPOLECIB 3a YYacTiO
BOASHO! TAapW i Ta3iB € Ta30TPaHCHOPTHI peakmii. 3
riIpaToBaHMWX TOBEPXOHb MITPyIOTh Pa3oM 3 BOISHAM
mapoM B Ta3oBy (asy mim dac nerigpatamii 9acTkd
(MoJIeKyM, aTOMH, i0OHHM) BUXiTHUX BaXKUX PEUOBHH.
ITpyn upoMy BonsHa mapa fK i iHIII ra3w Bimirpae poib
«HOCIS» 4aCTOK BaXXKMX pedoBuH [9].

Bizomo, wo rigpotepmanbHa 00poOka BamHAHO-
KpPEMHEe3eMHUX Mmarepiais CYNPOBOIKYEThCS
rimpatauiiHuM TBepAiHHAM. 3a Cy4aCHUMU YSBJICHHSIMHU
B TakoMy I@poLeci BUKOHYETbCA B3aEMOJiAd B’SHKy4ol
pedoBMHM 3 Bojow. Pesynbrar Takoi peakuii B
PO3YMHEHHI  BUXIOHMX  CIIOJYK Ta  HACTYIHOTO
BUKPUCTAJIi30BYBaHHA HOBOYTBOPEHb i3 PO3UMHY, SKHUH
TI0 BiIHOLIEHHIO 10 HUX BUSBISIETHCSA TIEPEHACHIEHUM.

Ha nymky [9], kpiMm peakmii rigparauiliHoro
TBEpAIHHS, 32 YYacTIO BOAHHUX PO3UMHIB iCHYe peakiis
JerinpaTaiioHHOro CTPYKTYPOYTBOPEHHS MiX
rigpaToBaHUMM pedoBUHaMU. Llg peakiis BUKOHYeTbCSA B
LIJIbHO YNAaKOBAaHOMY Marepialli y BOZHOMY CepeNOBHIILI.
B peakuil nerigpaTaiioHHOro CTPYKTYpOYTBOPEHHS
BUCOKA XiMiYHA aKTUBHICTb BOIM BIANO MOETHYETHCS 3
KaTaJliTHYHOI,  XiMiuHOIO  Ta  (Di3UKO-XIMIUHOIO
AKTHBHICTIO BOJSIHOI MTApH i JIETKOJIETKUX KOMITOHEHTIB.

[MpuponHa rnuna, sk Bimomo, Mmictuth 13,5%
XimMiuHO 3B’s3aHOi Bomu. BamHsHO-mimaHi rigpaToBaHi
cyMmii, sIK i TJIMHA, MICTATH pi3HY KUIBKICTH TimpaTHOI
Boxu. [lpn HarpiBaHHi wi Marepiany BUIUISIOTH i3 CBOTO
BMICTy JIeTKi ckiamoBi. ToMy mojanbpina B3aeMomis B
CyMilli TBEpAUX PEUOBUH BUKOHYETHCH 32 IX y4aCTIO.

Hns 3a0e3neyeHHs BUNPOOYBaHHA
€KCMepUMEHTAJIbHUX 3pa3KiB Ha MeXy MiLHOCTI Npu
CTHCKY Ta IinbHicTh Bu3zHauwiu 3a JICTY B.B. 2.7.-42-
97 BOJOMOMIMHAHHSA, Macy, TYCTUHY iX.

Busnauenns BOJIOTIOTJINHAHHS npu
aTMoc(epHOMY TUCKY y BOAi Temneparyporo (20 + 5) °C:

— TArOTOBKA 10 BUMPOOYBAHHS: BOIOTIOTIIMHAHHS
CWJIIKaTHUX BHUPOOIB BU3HAYAIOTH 0€3 MOMEepeHbOro
BUCYIIIyBaHHs 3pa3KiB;
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— MPOBECHHS BUMPOOYBAaHHS: 3pa3KM yKJIaTaloTh
B OJIVH PSJI MO BUCOTI 3 3330paMy MK HIMH He MEHIIe 2 CM
Ha pEelliTKy B TOCYIVMHY 3 BOJOIO TemIiepatypoto (20 £ 5)
°C Tax, o6 piBeHb BoAM OYB BHIIMI BepXy 3pa3kiB Ha 2
— 10 cMm. 3pa3ku BUTpUMYIOTh y BoAi 48 ronuH. HacuueHi
BOJIOKO 3pa3KM BHHMAIOTh 3 BOAW, OOTHUPAOTH BOJIOTOHO
TKaHWHOIO i 3BaXyr0Tb. Macy BOIH, IO BUTEKNA 3 3pa3ka
Ha YalmKy Bar, BKJIOYalOTh B Macy 3pa3ka, HaCHYEHOTo
BOJIOIO. 3BaXyBaHHA KOXKHOTO 3pa3ka Mae OyTu
3aKiHUEHO He Ti3Hille 2 XB micjs Horo BUgaaeHHs 3 BOJU,
Bopomornunanas W 3a Macol0 y BiICOTKax
004HCIIOTS 3a hopMmyJioro: W = mom
m
Je m; — Maca 3pa3Ka, HaCHYEHOT0 BOJIOTOIO, T;
m — Maca 3pa3ka, BUCYIIEHOro 10 MOCTiiiHOT Macy, T.
PesynbraTn po3paxyHKy HaBeneHi B Tabiuui 4.

100,

Tabmmusts 4 — 3HayeHHd TMOKA3HUKIB I
PO3paxyHKy BOJIOTIOTIIMHAHHS Ta IITBHOCTI 3pa3KiB.
Howmep 3pazka Cepenni
3HAUYEHHS
INToxazHuKH 1 2 3 4 BOJOMOIJINH
aHHA Ta
L[iIbHOCTI
Maca 19,6 | 18,8 | 18,8 | 19,3 -
3paszka
HAaCHYEHOI'0
BOJIOTOIO, T.
Maca 17,2 |1 16,6 | 16,7 | 16,9 -
3paszka
BHCYIIEHOTO
Jils}
MOCTIiMHOT
macu, T.
Bopomornu | 14,0 | 13,2 | 13,0 | 14,0 13,55
HaHH:A, Y.
IlineHicts | 1,39 | 1,35 | 1,35 | 1,37 1,3706
npu
V=12,31
cm?, r/em?

CepenHIO HIUTBHICTB 3pa3ka p B I/CM3 BHU3HAYAIOTh
3a (hopMyII0I0

BusHavueHHs cepeTHBOT NIUTLHOCTI:

— 3acobu BunpoOyBaHHs: Baru 3a 'OCT 24104 ta
mTaHreHUUpKyb MetaneBuit 3a TOCT 427,

— MiAroToBKa 10 BMOPOOYBaHHA:  CEPEeNHIO
TYCTHHY BU3HAYalOTh HE MEHILE HiXK Ha TPbOX 3pa3Kax;

— MpoBeleHHS BUNpPOOyBaHHS: 00’eM  3pa3KiB
BU3HAYalOTh 33 iX po3mipamu,
BUMIpSHUMHM 3 ToxuOkoro He Oimpme 1 wmm. s
BU3HAUYCHHSA KOXHOTO JIHIHOTO po3Mipy  3pa3ok

TCOMETPUYHUMHU

BUMIPIOIOTh Y TPBOX MiCIIX — TI0 pebpax i cepenuHi
rpani. 3a KiHUeBHil pe3ynbTaT NpUHAMAIOTH CepeaHe
apu(pMeTHIHe TPhOX BUMIpIB;

Mexy MIHOCTI TPH CTUCKY €KCHEePUMEHTABHUX
3pa3KiB Ta iX MIJIBHICTh AOCHIIKYBaJIH MO CKOPOYCHHIO
TPUBAJIOCTI i30TEPMiYHOI BHUTPUMKH 3pa3KiB mpu ix

TemyioBoJoTii  00po6ui.  Pesymbratm  mgociimkeHb
HaBeJieHi Ha puc.l Ta 2.
30,0 -
1
25,0 A
o 20,0
g 2
: o
© 150
10,0
50 . . :
4.5 5 55 6
Yac apTOKNaBsyBAHHN, IOf

Puc. 1. — 3anexHicTh MeXi MILIHOCTI MIPU CTUCKY Bill
TPUBAJIOCTI i30TEPMiYHOT BUTPUMKHU
1 — 3 IOMIIKOIO CKII00010; 2 — 6€3 JOMIIIKHU

19500 -
1.9000 - 2
18500 - 1
3 L
i
a8
1.B000 -
1.7500 -
1. 7000 T T 1
45 5 55 1]

Yar MWEERYEIHI, FON

Puc. 2. — BanexHicTh MTBHOCTI 3pa3KiB Big
TPUBAJIOCTI i30TEPMiYHOT BUTPUMKH.
1 — 6e3 DOMILIKK; 2 — 3 JOMIIIKOIO CKJI0000

B sKOCTi KOHTPOJNLHUX BUKOPUCTOBYBAJIU 3pPa3Ku,
BUTOTOBJIEHI BMKJIIOYHO 3 BalHa Ta Mmicky. YacTkoBa
3aMiHa Yy B’S)Ky4YOMYy KBapLOBOTO TICKy CKJI000eM
€JIEKTPOBAKyyMHOIO0  CKJa  KiHECKOMiB  J03BOJISAE
CKOPOTHUTH Yac aBTOKJIaBYBaHHs 3 6 OMH A0 5,5 rOAMHHU.
[linBuineHHs MinHOCTI 3a Heil uac ckinagae 4,8%. VYV
BKa3aHOMY TOJMHHOMY iHTepBali IIUIBHICTE MaTepiany
Maibke He 3MIiHIOEThCS. BBemeHHS y B’spKyde CKI00010
cnpusie OiNbII IIBUAKOMY YTBOPEHHIO TiPOCHITIKATIB
KaJlbllilo, 110 OOYMOBJIEHO CKOPIIIMM pPO3YHHEHHAM
CKJI000I0 3 YTBOPEHHAM KPEMHIEBOI KHUCJIOTH, HIiX
KBapLIOBOTO ITICKY.
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