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OPJIOBCBHKHUI B.M. K.T.H., JOIEHT kKadeapu obnagHaHHS HAPQTOBUX 1 Tra30-
BUX npomuciiB, [loaTaBchkuil HAllOHAIBHUM TEXHIYHMM YHIBEPCUTET IMEHI
FOpia Kongparioka

HOJIET'HHEHI TAMIIOHAKHI MATEPIAJIN

Pozenanymo numannsa poswupenus acopmumenmy Noaeculenux i J1ecKux
MAMNOHANCHUX Mamepianig. 3anponoHo8aHo peyenmypu HOBUX NOJIeCULeHUX 1
JIe2KUX MAMROHANCHUX KOMROZUYIU OISl YeMEeHMYB8AHHS C8ePON0BUH 8 YMOBAX
2€071020p03610Y8AILHUX NAOW | HADMO2aA308UX podosuwy YKpainu.

Paccmompen 6onpoc pacwupenus accopmumenma ob1e24enHbIX U 1e2KUX
MAMROHAJICHLIX Mamepuanos. [Ipeonodcensvt peyenmypsbl HOBbIX 001€24eHHbIX U
JIE2KUX MAMNOHANCHBIX KOMNOZUYULL OJIs1 YeMEHMUPOBAHUSL CKBANCUH 8 YCIOBUSX
2e0J1020pa36e00UHbIX NIOWAOeU U Hehme2a308blX MeCmopo*COeHUll YKpauHul.

The question of expansion of assortment of the facilitated and easy cement
of materials. The new facilitated and easy cement of materials are offered for
cementation of wells in of geological areas and oil-and-gas deposits of
Ukraine.

IIpoGJiema Ta ii 3B’5130K 3 HAYKOBHMHM Ta NPAKTUYHUMH 3aBIAHHSIMH.
[IutaHHs HEOOX1AHOCTI 3HMKEHHSI TYCTUHHU LIEMEHTHOI'O PO3UYHMHY BUHHUKIIO Y
3B’SI3KY 13 30UIbIIEHHSM TJIMOUHU HAPTOBUX 1 Ta30BUX CBEPIOBUH. OCHOBHOIO
NPUYUHOIO 3aCTOCYBaHHS PO3YHHIB OHWKEHOI T'YCTUHH € HaMaraHHs 3/1HCHU-
TH TIJHOM TaMIIOHAXHOTO PO3YMHY Ha BEJUKY BUCOTY B OJMH CTYIiHb. ToMmy
BEJIMKA yBara MpUIUISETHCS JTOCIIPKEHHIO 1 BUKOPUCTAHHIO MOJIETIIICHUX (Tyc-
tuHa (p) >1400 + < 1650 kr/m’) i nerkux TammoHaxxHHX po3unHis (p < 1400
kr/m®). 3pocTaHHs rTHOMH HAMTOBHX i Ta30BHX CBEPIIOBHH MPU3BEIO 0
YCKJIQJTHEHHSI YMOB KPIIUICHHSI, SIKI BUMArarTh JOKOPIHHOI 3MiHU JCSKHUX Blla-
CTUBOCTEH TaMIIOHA)XHOTO PO3YMHY — 3HIDKEHHS TYCTHHH, CIIOBUIBHEHHS 4acy
3aryCHEHHsI, MiJBUILEHHSA TeMIIepaTypHOi, KOpPO31HHOI Ta yJapHOi CTIHKOCTI
LEMEHTHOTO KaMeHI0. JIOCATHEHHSI yKa3aHUX BUMOI HEMOXKIIMBE IPHU 3aCTOCY-
BaHHI YUCTUX MOPTIAHALEMEHTIB, IPOTE JAaH1 BUMOTH JIETKO PEANII3yIOThCS IIPU
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BBEJICHHI /10 TAMIIOHAKHOTO PO3YHMHY MIHEPaJbHUX JOMIIIOK, HAMPUKIIA] OCH-
TOHITY, CITy4€HOTO NIEPJIITY, MYyL[0JIaHIB Ta 1H.

AHaIi3 pociiskeHb i myoJaikaniii. 3 aHamizy HayKOBHX JDKEPEN B1JIOMO,
110 ICHYIOTh TPU CIIOCOOM 3HMKCHHS TYCTHHU TaAMITIOHAXXHHUX po3uunHiB [1, 2]:

1) 3HKEHHS TYCTHHH CaMOT0 B'sDKYYOro MaTepiairy, a0 BBEJCHHS JIETKOT
JOMIIIKU-HAOBHIOBAYA,

2) MiIBUIICHHS BOJOCYMIIICBOTO BiTHOIICHHS 3 OJIHOYACHUM 301IbIICH-
HSM BOJIOYTPUMYIOYOI 3JaTHOCTI CyMiIi,

3) 3aMmillieHHsI YaCTUHH TBEPIUX a00 piaKuX (a3 ra3onoioHo0 (a3oro:

a) IUISIXOM aepariii;

0) BBEJICHHSM IMTYYHUX 200 MPUPOJTHUX MIKPOYACTOK (Karcy);

B) BBEJICHHSM CIICIIaJIbHO OOPOOJICHHX, CIIYYCHUX MaTepialiB 3 BEJIUKUM
CTYTIEHEM KaBEPHO3HOCTI Ta HU3bKOIO HACHUITHOIO MacCOI0.

Bubip TOro um iHIIOr0 METOAY 3HWKEHHS TYCTHHU BU3HAYA€THCS YMOBa-
MU 3aCTOCYBaHHSI Ta TEXHOJIOTITYHUMH MOYKJIUBOCTSIMH.

Cepen HalOUIBII MOMIMPEHUX B YKpaiHi MOJIETIIEHNX TaMIOHAXHUX Ma-
TeplaliB 3aCTOCOBYIOTHCSL MaTeplajiy, 0 BIAHOCITHCS JO MEPILIOTo Ta IPYroro
croco0iB, a60 00'eMHYIOTh B CO01 SKOCTI, TPUTAMaHHI OJTHOYACHO KOMITO3HIII-
SM TIEPIIOTO Ta JIPYroro Croco0iB MOJETIIEHHS TaMIOHAXKHUX po34yuHiB. Ha
MIPUHIIMITT OHOYACHOTO 3HWKEHHSI TYCTHHHU 1 30UIBIICHHS BOJOCYMIIIEBOTO
BIJIHOIIIEHHSI OyJIM CTBOPEHI TAMIIOHAXKH1 MaTepiaiH, siKi BUpoOsucs B YKpa-
iH1 B TPOMMCIIOBHX MacIITa0ax.

B 70-x pokax XX-ro cropiuus B CPCP na 6a3i ,,BHUNKpuedTs” Oynu
po3pobIieHi nonerieHi TamnonaxHi neMeHTu OLI™ — Ha ocHOBI cyMil 1ITaKy,
NOPTIAHALIEMEHTHOTO KJIIHKEPY 1 Tpemnenay MpU CHIBBIIHOIIEHHI KOMIOHEHTIB
1:1 (3a macoro) Ta OIILL] — Ha OCHOBI CyMiIlli NUIAKY i TIMHKA (HAITPUKIIA] OCH-
TOHITY). Jlialma3oH IyCTHHU TaMIIOHAKHUX po3unHiB Ha ocHoBl OLI" — 1450 +
1600 kr/m’, BojocymimieBe BigHomenus (B/C) = 0,7 + 1,1, nomyctumi Temiie-
patypu Bukopuctanus 40 + 150 °C. [liana30H ryCTUHU TaMIOHAKHUX PO3YU-
HiB Ha ocHosi OIIIL] — 1450 + 1550 kr/m°, B/IC = 0,85 =+ 0,95, PEKOMEH/I0BaHa
temneparypa Bukopuctanus ans OLL[-120 — 80 + 160 °C, ana OILILI-200 -
160 + 220 °C [3, 4]. Lementu OLI i OLILL Bupobsuncy B Ykpaini KoHcTsia-
tuHIBCbKUM BAT ,,3aB0o1 00BaxHIOBa4iB™.

B Vkpaini Oynu po3pobiieni takox mnoiermeni nementd [TLTIHI-TTon5-
100 1 [T TIIH-ITon4-100 no cknamy sikux BxoauTh 50 % 11eMEHTHOTO KIIIHKEPY
1 50 % moneruryBanbHOT AOMIIIKK — HEOTITH30BaHOTO Tydy, Ta 3 % TincoBoro
kameHto [5]. Jliarma3oH TyCTHHHM TaMIIOHAXHUX PO3UMHIB HA 0a3l TaKUX IIEMCH-
iB 1400 + 1500 xr/m® mpu B/C = 1 + 0,2. PekoMeHI0BaHa TeMIIepaTypa BUKO-
puctanus 50 + 100 °C. OcraHHIM 4YacOoM BUTOTOBJISETHCS JIMIIE I[EMEHT
[T TII-ITon5-100 [6].

Takum yuHOM, BCl IOJICTIICHI TaMITOHAXKHI IIEMEHTH, SKi BHPOOJSUIHCH
a00 BHPOOISIIOTECS B YKpaiHi B 3aBOJICBKUX YMOBaX, MalOTh HIDKHIO TPAHHITIO
ryctuan 1450 kr/m®. Kpim Toro, 1ii B’soKydi MaTepiain npu3HayueHi /s [ieMeH-
TyBaHHS CBEPAJIOBUH IpH TemrepaTtypax Bumux 90 °C.

281



JIo TaMIIOHa)KHUX KOMITIO3ULINA B SKUX 3aCTOCOBYETHCS JPYrui crocid
3HW)KCHHS TYCTHHU MOJKHA BiJTHECTH I[eMeHTHO-TIHHUCTI cyMinri (L[I'C) 3 Bmi-
CTOM IJIMHU (K mpaBmio, OeHToHITy) 3 + 30 % Bix Macu MOPTIAHAIIEMEHTY. 3a
paxyHOK BHCOKOTO BOAOCYMiImIeBoro BigHoreHHs (1o 1,8) MoxinBe T0BeCH-
nst ryctuan LINC o 1300 + 1350 kr/m®, arne uepes HeBENMKy MIIHICTh, HU3bKY
tepmo- (10 50 °C) 1 kopo3iiiHy CTIMKICTh Ta CKJIAIHICTh MPUTOTYBAaHHS (SIK
IPaBWIO, MOPTJIAHAUEMEHT 3aMILNIYIOTh HA PaHillleé IPUTOTOBIEHOMY TJIMHUC-
TOMY PO34HHi) B OCTaHHI poku BukopuctanHs [[['C npakTHYHO MPUTTUHIIOC.

VY BicIMAECATUX—IEB'THOCTUX pPokax XX-TO CTOpIYYs IIMPOKO BIIPOBA-
JLKYBAJIMCH TIOJIETIIICH] TaMITOHAXH1 KomTo3ullii Ha ocHoBi cymiti TTIITI-100 i
¢ineTponepiity (LIPC) pozpobneni [MonraBebkum BiminenHsm YkpAIPI crmi-
apHO 3 KniBchbkuM yHiBepcuTeToM [7]. ['ycTHHA TakMX CyMilllel 3HaX0UIach B
Mmexkax 1350 — 1550 kr/a°. Hemomixom L®C € HEBUCOKI (Di3MKO-MEXaHIUHI
TMOKA3HHKH LEMEHTHOro KameHio (mpu ryctuni mmwkde 1470 kr/m® iforo min-
HICTh HE BiJINIOBIJ]a€ ICHYFOUMM BUMOTaM) Ta OOMEKEHHI TeMIepaTypHUH iH-
teppais Bukopuctauss (50 — 100 °C).

OctanHi, npuOIU3HO, TPUALATH POKIB IIPU LIEMEHTYBAaHHI CBEP/IJIOBUH 3a-
CTOCOBYIOTh IIEMEHTHO-30J1bHI TamnoHaxHi cymimi (I[3C). 3okpema, npu Bu-
xopuctanHi Big 40 no 60 % (Bix macu cyxoro marepiany) 3014 KypaxiBcbkoi
TEC MoHa 0Iep)KyBaTH pelentypu rycrunoro 1550 + 1650 kr/m® [8].

[I3C B1Opi3HAIOTHCS BUCOKOIO TEPMO- 1 KOPO3IMHOIO CTIMKICTIO, PEKOMEH-
JOBaHUM TeMrepaTypHuil aiamnazon 3actocyBanns 50 — 140 °C. [Ipu 3HMWKEHHI
ryctunn L[3C 1o 1450 kr/m® — 1470 kr/m® y Bozy 3aMilnyBaHHs BBOAATH CTa0i-
nizarop. [lonanbiie 3HMKEHHS TYCTUHU MPU3BOAUTH J0 3HAYHOTO MOTIPUICHHS
(b13UKO-MEXaHIYHUX BJIACTUBOCTEHN IIEMEHTHOI'O KaMEHIO.

IlocTanoBka 3axayvi. Ha ganHuii yac mpoMuUCIIOBICTIO YKpaiHU B 3aBOJICh-
KUX YMOBaX BHUTOTOBIISIETHCS JIMIIE OJUH BUJ MOJIETIIEHOTO TaMIOHAXHOT'O
nementy ITL[THI-ITox5-100 3 HikHBOMO rpaHuiero ryctuan 1450 kr/m°. Bin
npusHadeHuit ana remnepatyp Buimx 50°C. IIpote choromni Ha OUIBLIOCTI
Ha(TOra30BUX POJAOBUILIAX YKpaiHU ICHYIOTh YMOBH JUIsl 3aCTOCYBAaHHSI IOJIe-
TIEHUX 1 JIETKUX TaMIIOHA)KHUX PO3YMHIB, 30KpeMa Yy IMpOILEC LIEMEHTYBaHHS
30H 3 aHOMQJIbHO HU3bKUMU TUIACTOBUMHU THUCKAaMH; TJIACTIB, CXUIBHUX IO TO-
[JIMHAHHS TPOMHUBAIBHUX PIAMH 1 TAMIOHAXHUX PO3YMHIB, MPHU MiIHIMAHHI
pIBHS LIEMEHTHHUX PO3YMHIB Ha 3HA4YHI BUCOTH. ToMy HEOOXiHO MPOBOIUTH
JOCTIPKEHHSI HAIlpaBJICHI Ha PO3LIMPEHHS aCOPTUMEHTY TAMIIOHAKHUX Mare-
plajiB MOHMXKEHOI TYCTMHU JJisi 3aCTOCYBaHHS B PI3HOMAHITHUX TIpPHUYO-
reoJIOTTYHUX YMOBAX TJIMOOKUX HA(PTOra30BUX CBEP/IJIOBUH.

Buxnan marepiaay i pesyabraTi. KonektuBom AocaiAHUKIB Ha 0asi ja-
6oparopHoro komruiekcy llonraBcekoro Bimmutenas YkpJII'PI mpoBomumuck
poOOTH 3 PO3pOOJIEHHS TaMIOHAKHUX MaTeplaiiB MOHMKEHOI TyCTUHU. Byio
po3po0seHO moierieHi 1 jerki TammoHaxHi kommo3uitii (IT(JI)TK) na ocHoBi
NOPTIAHALIEMEHTY, 1110 MICTUTh AOMIIIKY 3 — 12 MacoBHX 4acTOK % CIyyeHOoro
nepiitoBoro micky (CIIIT) [9].

Y mporieci A0CTIKEHb BUKOPUCTOBYBAIM HACTYITHI MaTepiallu:
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— MOPTIAHALIEMEHTH TAMIIOHAXKH1 JJI1 HU3bKUX 1 HOPMAJIBHUX TEMIIEpaTyp
(ITLITI-50), st momipuux 1 migsuierux Temmepatyp (ITL[TI-100) [10];

— noJiermenuii TammoHakaui eMment ITLTII-ITox5-100 [10];

— crydenuid iepaitoBwmii micok (CIIIT).

Cry4yeHuil MepiiTOBHM MICOK OTPUMYIOTh LUISIXOM TEPMIUHOI OOpOOKH
ByJIKaHIYHOT mopoau niepiaity (mpu temneparypax 800 + 1000 °C) 3rigHo Bu-
mor [11]. ¥V nporieci HarpiBaHHsI YaCTHHKH MEPIIITY, SKI MArOTh IIKAPATYIOIO-
TIOHY CTPYKTYpPY, CIYyUyIOTBCS, 3 HUX BHAAIAEThCS 3 + 5 % 3B's13aHO1 BO/H, 1
00'em matepiary 30upmyeThes B 10 — 20 pasis.

3a oxuciamu CIIIT ckmamaersest 3 65 + 75 % SiO, 1 10 + 15 % AlL,O;, a
Takoxx MicTuTh Fe,03, CaO, MgO, Na,0, K,0.

VY 3anexHocTi Bia ¢pakuiiHoro ckiaay icuye nsa Bunu CIIIT: psimoBuit
(CTIII(P) 1 minkuit (CIIII(M), B cBOIO Yepry B MeX)aX KOXHOTO i3 ITUX JIBOX
BUJIIB iCHy€ MO 3a HacWmHMMH Macamu 1 m° marepiany. CIIII(P) Gysae
Tpbhox Mapok: 75, 100, 150, CIIII(M) — nBox: 75, 100. Mapka cry4eHoro mnep-
JITOBOTO TCKY BimmoBinae Maci 1 M° MaTepiany B Kiorpamax.

Oco0OnuBa, mKapamynonoAiOHa CTPYKTypa 3€peH CIIyYeHOTro MepIiTOBOrO
nicky (ix mopucticts ckiamae 80 + 90 %) e meperyMOBOIO BTSATHEHHSI TIOBITPSI
y nporieci 3aminryBanns [1(JI)TK.

Bcranosiieno, mo micis nepeminryBanns [1(JI)TK wa korncucromerpi KII-
5 mporsrom 10 — 30 XBWIMH B HOpMaJIBHUX YMOBaX (MOJICITFOBAaHHSI MPUTOTY-
BaHHS TAMIIOHAKHOTO PO3YHMHY) HOTO TycTHHA 301IbIIy€eThCs B Mexkax Bin 0,5
% msa TI(JI)TK, sxi mictate 5 % CIIIT, mo 2 % ans penentyp i3 BMictom CITIT
10 %. IIpuuomy, 1ie 301IbIIEHHS TYCTHHH npuniagae Ha nepiii 10 xsuuH. Take
SIBUILE MOKHA IOSCHUTHU 3alIOBHEHHSM MOBITPSHUX MOPOXHUH B YaCTHUHKAX
CIHII HapnMIIKOBOIO HE3B'S3aHOI0 BOJOIO 3 BIJIMOBIAHUM HEBEJIUKUM 3MEH-
HIEHHSIM 00'€MY CHCTEMHU.

BimoMo Tako, 110 mpu BUKOPUCTAHHI MOJICTTICHUX (JIETKUX) TAMITOHAXK-
HUX PO3YMHIB, SIKI MICTATH MOBITPEYTPUMYIOUY JOMIIIKY, 400 aepOBaHUX, MO-
KJTUBE 3POCTaHHS TX TYCTHUHH ITiJ] BILTABOM THCKY [2, 6, 12].

VY tabn. 1 1 2 HaBeneH! TEXHOJOTIYHI BJIACTUBOCTI PO3YMHIB 1 (H13UKO-
MEXaHi4l BJIACTMBOCTI TAMIOHA)KHOTO KaMEHIO 3 BUKOPHUCTAHHSIM JOMILIKU
CIIYYEHOTO TEpJIITOBOTO IMICKY JABOX PI3HOBUIIB. 3 HAaBEICHUX NaHUX BUIHO,
10 TaKi TaMIOHAXXHI PO3YMHU MArOTh IIMPOKHIA Jiama3oH rycTuH (BiJ MOJjer-
IIEHUX J0 JCTKUX) 1 HU3bKI MMOKA3HUKU BOJIOBIIIICHHS.
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Tabmuns 1

Texnonociuni 61aCMUBOCMI NOJIE2ULEHUX T JIE2KUX MAMNOHAICHUX POZYUHIE 3

oomiwxamu CIITT

Mac. 9acTor Yo

Macopa yacTka KOMIOHEHTE ¥ CYMIL,

TITT1-50

IITT1-100

CIIIP)

CTIR)

EBiC

Tyeruua,
it

FostignicTe,
M

Bogoein-
NUTEHHA,
I

97 - 3 - 0,65 1510 0,220 1,5

85 - 5 - 0,70 1350 0,200 1,0

93 - 7 - 0,74 1340 0,215 0

20 - 10 - 0,90 1230 0,120 2,0

25 5 - 0,70 1400 0,205 1,0

23 7 - 0,75 1350 0,200 1,0

80 10 - 0,90 1250 0,205 1,0

88 12 - 0,95 1160 0,200 0

85 - 5 0,75 1410 0,210 5,0

82 - G 0,80 1330 0,195 2,0

20 - 10 0,95 1240 0,120 6,5

AHani3 HaBeJieHUX y TabJ. 2 JaHuX Ja€ 3MOTY BU3HAYUTH HACTYIHI 3aK0-
HOMIPHOCTI:

— BUKOPHCTAHHS y SIKOCTI JOMIIIKH, 110 3HIKYE TYCTHHY, PI3HUX BHJIIB
ciydenoro rnepiitoBoro micky CIITI(P) abo CIIII(M) cyTreBo He BigOHMBa€eThCsS
Ha (D13UKO-MEXaHIYHHUX BJIACTUBOCTIX KAMEHIO,

— 30utbiienHsa Bmicty CIIIT B cywinn npu3BOAUTh 10 MajiHHS BEIWYUH
MIITHOCTI 1 aare3ii Ta 3poCcTaHHs Ta30IMPOHUKHOCTI. Lle, B OCHOBHOMY, TOB's13a-
HO 13 30uThIIeHHAM BMicTy Boju B [1(JI) TK;

— B iHTepBani temneparyp Bia 20 mo 60 °C crnocTepiraeTbes MOKpaIICHHS
¢bi3uKo-MexaHiYHUX MoKa3HUKIB kameHo Ha ocHOBI IT(JI)TK. Take siBuie €
OLIBII XapaKTEPHUM ISl PaHHIX TEPMiHIB TBepAiHHS (2 100M) i 00yMOBIICHO
1HTeHCH(IKAIIIEIO TIPOIIECIB TiapaTallii, 13 3MIIMHCHHSAM KPHUCTATI3alifHIX KOH-
TaKTIB, 3HIKCHHSAM IMOpHUCTOCTI Tomo. [Ipu 30epiraHHi 3pa3kiB MpoTAroM 28
J10 B aHAJIOTIYHMX YMOBaX BJIACTUBOCTI KaMEHIO 3HAYHO MEHIIE 3aJIeKaTh Bij
TeMIIepaTypH,

— nipu 3poctanHi Temnepatypu 10 80 °C cyrreBo (B 2 — 3 pa3u) 3HUKYETh-
Csl TOJIOBHUHM MOKa3HUK KaMEHIO MIIHICTb, 1110 CBIIYUTH PO OOMEKEHY TEPMO-
critikict [I(JI)TK. PekoMeH0BaHUI TeMIIEpaTypHH iama30H 3aCTOCYBAaHHS
JIETKOTO TaMIoHa)kHOTO po3unny 15-60 °C, nomyctumuii — 10-70 °C;

— xamiab Ha ocHOBI [1(JI)TK BignoBigae Bumoram [10] B yacTuHi MiItHOCTI
Ha BUTHH JUIS TIOJICTIICHUX TAMITOHAKHUX OPTIAHIIIEMEHTIB (BUKIIFOUCHHSIM €
PELENTypPH 3 TYCTHHOM Hivkdoro 1200 kr/M°, npu3HaueHi 11 HU3BKUX i HOp-
MaJIbHUX Temrieparyp). Ciiji BpaxoByBaTH, [0 BUMOTH CTaHJIAPTy PO3IOBCIO-
JUKYIOTBCS Ha TOJIETTICH] TAMIIOHAXHI po3duHU ryctunoo 1400 kr/im® — 1650
kr/M°, a HaBeneHi B Tabmuii 2 peuentypu II(JI)TK MaroTh ryCTHHY MEHIIY, B
cepenrboMy, Ha 200 Kr/M° i GUIBIIICTD 3 HUX HAJICKUTH 10 KaTeropii Jierkux (p
< 1350 kr/md).
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Tabmuis 2
Di3UKO-MeXaniyti 1aCmMuUeoCmi MAMNOHANCHO20 KameHio 3 domiwkamu CIITT

CETAm, ML, Ivlinedc TE . Apresia oo
Mac. YacT. ¥ 5 (Eurmaic THCHEHET), IVl Ta Fesanpoiouattons il me rarry, Wlla
— P ;

25| BN -0 I IV PR P IR IR P %

E £ it | B R |7 |2 |8 |8 |2 |8|8|=

25| ® | oo & Lol | R R | LR e [E || e

=
=1
(X

1550 27 56 .0 35
pEd k] 5z E5 k]
0o 20 i 1,4
95 | s 1400 4 43 5.9 2z ™
I 54 64 | 7l 24
o3 | 7 1340 22 37 3.8 2l
= 43 51 5.0 20
07 1.1 1.3 0,9
3 20 3.0 1.8
pEd 37 iz a5 20

2.5

»

L5

El

1,3

El

25

>

a0 10 1250 16.5 7] 5.9 0.4 0.9

28 12 1190 0,7 L4 41 n.a
28 2.5 43 a0 1,5

0z 18 24 1,2 &
95 | - | 5 | 1450 £ 50 5.9 as|

28 5 6.3 8,1 2.5

, o7 10 18 0,9
g2 | - | & | 1330 ki 31 39 a0l - - - -

3.0 3.5 4.0 20
0.4 0.7 1.1 0.5
9 1.2 2.3 1.0
28 40 4.3 27 1,1

4.3

"

22

il

1,0

E)

41

2

28 5 12 1200 144 2.0 5.4 0.3 0.7

Crin Big3HAuuTH, 1110 B Temneparypaomy intepBam 40 — 60 °C penuunna
anresii mementHoro kameHro Ha ocHOBI I1(JI)TK mo merany y 2 — 5 pasiB nepe-
Bakae, a Ta30NPOHMKHICTE puOMm3Ho Ha 30% HIKya BijJl aHAJIOTIYHUX ITOKa3-
HukiB Ha ocHoBI ITL[TIII-ITo4-100 [6].

[Ipu npoBeaeHH] MOPIBHAIBHUX JOCHIHKEHb 3 BUBUCHHS BEIMYMHU yCa-
ku kamenro 3 ITI(JI)TK i ma ocuosi ITL[TII-ITon5-100, taMmoHaKHU# po3UnH
3aJIMBaJid y METAJNEBY LIWJIIHAPUYHY €MHICTh. L{UmiHap 3 TaMIIOHAXKHUM PO3YH-
HOM 3aKpHUBAJIM HEMPOHUKHOIO JUISI PIAMHM TUTIBKOIO, Yepe3 SKy MepeaaBaBcs
MIPUKJIQJICHUH THCK 1 TIOMIIIAIK B aBTOKIaB kKoHcucTomeTpa KII-3. B aBTok1aBI
CTBOPIOBAJIU BIMOBIIHUI THUCK 1 TeMIiepaTypy (BUIIPOOYBaHHS MPOBOAUIH MTPH
temmneparypi 50 °C i tucky 10 MI1a). [Ticist BUTpUMKH B TAaKUX YMOBAX MPOTS-
roM 700U 3pa30K BUWMAaJIM 3 aBTOKJIaBa 1 BUMIPIOBAJIM O0'€M IIIIHAPA, BlIb-
HUW BIJ IIEMEHTHOTO KaMEHI0. bysi0 BCTaHOBIICHO, IO KOMIO3UIII HA OCHOBI
II(J)TK 3 ryctunomo 1320 kr/m® Marots ycanky (BigHomeHHs 06'eMy BiTbHOTO
BiJl IIEMEHTHOTO KaMEHIO JI0 TTOYaTKOBOr0 00'€My LIEMEHTHOTO PO3YMHY B IHU-
miHapi 7,5 %, B Toit xe yac ycaaka kommno3uiiii Ha ocHosi [T TII-ITon5-100 3
ryctuHoro 1460 kr/m® ckmama 9,0 %. OTxke, 33 BEJIHYHHOKO ycanku [T(JI)TK
MEePEBAXKAIOTh CTAHJIAPTHI MOJIETIICH] TAMIIOHAXKHI MaTepiaiu, MalOuYd MEHILY
yCaJIKy, pH [IbOMY BOHU MarOTh MEHIITY TYCTUHY PO3YUHY.

[Ipouiec mpurotyBanHs cyxoi cymimni nopmianaueMmenty 3 CIIIT oOymos-
JeHu cneru@IYHUME 0COOJMBOCTSIMU CITYYEHOTO TEPJIITOBOTO TCKY, 30Kpe-
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Ma, MOro aye Majlol0 HACUITHOI0 Macoro. 3 ypaxyBaHHSM I[bOr0 OyJiO MepeBi-
PEHO MPUMYILEHHS, [0 B MPOLECI TPAHCIOPTYBAHHS CYXOi CyMIIIl IIEMEHTY 3
CIIIT (sxro 3MinTyBaHHS KOMITOHEHTIB 3/I1MCHIOBAJIOCH Ha 0a3i TaMIIOHAKHOTO
HiANMPUEMCTBA) BiOYBa€eThCsl iX posmapyBanHs, To0To Jerkuii CIIIT mepemi-
IIY€ThCS Y BEPXHI LIApH, a BAXKKUI IEeMEHT — y HuxH1. [lepeBipka 31iiicHIOBa-
Jach Ha BIOPOUMKIIIYHIN YCTaHOBLI ISl BUBYEHHS 3MIHM MOLIAPOBOi 00'€MHOT
Macu 0araTOKOMITOHEHTHHX cHCTeM. [IpoBeseH1 MOCTIKEHHS TMOKa3ajiu, o
CYTTEBOTO PO3IIApyBaHHS CyXOi CyMilr B Tporieci BiOpalliii He BiIOyBa€ThHCA.
Pi3nuist 06'eMHOT Macu BEpXHBOTO Ta HIDKHIX ImapiB He Oimbma 3 % mpu Tep-
MiHI BUIPOOYBaHHS 2 TOJWHA. TakuM YMHOM IPH TPAHCIIOPTYBAHHI 3MIITAHUX
xomnoneHTiB [I(JI)TK, cyxa cywmim CIIII 3 TaMIOHa)KHUM LIEMEHTOM HE TI0-
TpeOye J0JAaTKOBOIO MEpPEMIITYBaHHs MEpe]l LIEMEHTYBaHHAM Ha OypoBOMY
MalIaHYUKY.

[Tpu mpurorysanni [1(JI)TK B npomucioBuX yMoBax, B OyHKep OJIHIET 1ie-
MEHTHO-3MimyBajabHOT MamuHu (L[3M) 3aBaHTaXylOTh PO3PaxyHKOBY Macy
LEMEHTY, a B OyHKep 1H1101 — po3paxyHkoBy macy CIIII. ¥V npoueci 3MimyBan-
HSl CHIBBIJIHOIICHHSI IIBUJAKOCTEH BUBaHTakeHHs L[3M mOBHHHO BiAmOBiAATH
3aJJaHOMY CITIBBIJJHOIIEHHIO KOMIIOHEHTIB CyMIIII.

3aBaHTaxkeHy B OyHkep TpeTboi L[3M cyxy TaMmmoHa)XHY CyMiIl TaMIlo-
HaxkHoro noptiananementy 1 CIII, ansa kpaimoro nepeminryBaHHs, HEOOX1AHO
e pa3 nepeBaHTaXUTH B OyHKep uerBepToi L[3M, npusHaueHoi ajis mpuroty-
BaHHS TAMIIOHA)KHOT'O PO3YMHY 1] YaC HEMEHTYBaHHS CBEPAJIOBUHH,

besnocepennre npuroryBanns Tammnonaxuoro posuuny (I1(JI)TK) B npo-
1eci MeMEHTYBaHHS HEOOXITHO 3IIMCHIOBATH 3 BUKOPUCTAHHSAM MEXaHIYHOL
OCEPETHIOBAIILHOI EMHOCTI, 110 3a0e3mneuye Oe3nepepBHe MepeMilllyBaHHS TaM-
MMOHAYKHOTO PO3YMHY 1, BIATIOBIAHO, HOTO OJHOPITHICTb.

BucHoBku. VY 1mporeci MOpoBEAECHUX PO3POOKHM Ta  JIOCHIKEHb
(IT(JI) TK)Oyom 3po0sieHi HACTYITHI BUCHOBKH:

— Ha ocHOBI cymimni noptianauementy i CIIIT moxHa oTpumyBaTtu Tam-
MOHAXH1 PO3YMHU TycTUHOIO Bia 1160 Kr/MS o 1510 I(F/M3, Mpy IbOMY, MakK-
CUMaJILHUM BMICT TTOJICTIIYBAJIBHOI TJOMIMIKH CTAaHOBUTH 12 % Bijg Macu Cyxoro
Marepiaiy,

— JUIsl JOCATHEHHS! OJHAKOBUX 3HAY€Hb I'yCTUH NpU (PIKCOBAHOMY BOAOCY-
mitreBomy BigHomieHHI (B/C) B cymim HeoOxinHo BBOomuTH CIIII-75 MeHtry
kubkicTh, HK CIII1-100; TamMmnoHa)kHi po34MHU HA OCHOBI CyMIIIIl MOPTJIAHI-
nementy i CIITI(P) maroTh ryctuny Ha 1-2 % Huxk4y, HiX 1X aHAJIOTH 3 100aB-
koro CIIII(M);

— npu (pikcoBanomy BMicTi CIIII B cymimni 3a paxyHOK BapitOBaHHSI BOJIO-
CYMIILIEBOI'O BIJTHOIIEHHSI MOKJIMBA 3MiHa r'ycTUHHU BiJl 2 10 8 % 13 30epexeH-
HSM 33JJ0BUTLHUX TTOKA3HUKIB BOJOBIIUICHHS Ta PyXJIMBOCTI,

— [I(JI)TK maroTh BUCOKY CEIMMEHTAIIHY CTIHKICTh, SIKa BIAMOBIIAE ic-
HYFOUUM JJTs TIOJIETTIIEHUX TaMITOHAKHHUX PO3YHMHIB cTaHaapTam [5];
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— BBeAieHHs omitnku CIIIT 10 TaMImoHa)KHOTO MOPTIAHALIEMEHTY MPU3BO-
JMTh IO HE3HAYHOI'O CKOPOYEHHS TEPMIHIB MPOKAYyBaHHS TAMIIOHAKHUX PO3-
YHUHIB,

— yac npokauyBanHs po3unHiB 3 [1(JI)TK moxHa peryiaoBaTu 3a J0IOMO-
rol0 CTaHJapTHOro croBUIbHIOBaua HTOK.
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