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BJIMAHUE AKPUJIOCTHUPOJIBHBIX TOBABOK HA
®U3NKO-MEXAHNYECKHUE CBOMCTBA MOPTJAHAIIEMEHTA

Po3ristHyTO mepcreKTHBY BHKOPUCTAHHS CynepIuiacTH(]ikyrouoi 100aBKy JUIsl MOKpPAIICHHs BIACTHBOC-
Tell IIEMEHTHUX CHUCTEM 1 OeTOHY. Y TOCKOHAJIEHA METOIMKa OTpUMaHHs cyibhoBaHoro mnoaimMepy. Hase-
JICHO Ta MPOaHaJi30BaHO EKCIIEPUMEHTANIbHI JaHi 100 (i3MKO-MEXaHIYHUX BJIACTUBOCTEH 3pa3KiB Iie-
MEHTHOT'0 KaMEeHI0 3 100aBKaMH CymepriacTu(ikaTopis.

Perspectives of fluidifier use to improve the properties of cement and concrete were considered. In this
work production method of the sulfonated polymer was improved. Physical and mechanical properties of
the cement stone samples with fluidifiers were studied.

[Ipou3BOACTBO LIEMEHTOB U OETOHOB Ha CETOJHSALIHUMN JI€Hb TpeOyeT MoucKa
HOBBIX ITPOTrPECCUBHBIX TEXHOJIOTMU. Vcnonb3oBaHWE pa3IMUHBIX BSKYIIUX Be-
IIECTB, 3alOJHUTENEH, J00aBOK, a TaKKe apceHasl MEPeIOBbIX TEXHOJIOTHYECKUX
MPUEMOB U TIEpPeoBOE 00OPYIAOBAHUE MO3BOJIAIOT MOJydaTh OETOHBI C Pa3HOO00-
Pa3HBIMHU CBOMCTBAMM.

OcHOBHbIE TEXHUYECKHUE PEIICHUsI B 00JIACTU MPUMEHEHUs OETOHHBIX cMecel
MPUHIMITHAIBHO OJIMHAKOBBIE B Pa3HbIX CTpaHaX — MOJOBUHA UX 00BEMa UCIOJIb-
3yeTcsl 1Ji1 U3rOTOBJIEHUS MOHOJUTHBIX OCTOHHBIX U JKEJI€300€TOHHBIX KOHCTPYK-
UM, TOCKOJbKY, NMPU ONPEACICHHBIX YCIOBHUSIX MOHOJUTHBIM OETOH MO HEKOTO-
PBIM TEXHUKO-DPKOHOMHUYECKUM IOKA3aTeNIsIM UMEET CYLIECTBEHHBIE MPEUMYILECT-
Ba M0 CPaBHEHHIO O COOpHBIM OeToHOM [1, 2]. Mcxoas u3 3TOro, BaKHOE 3HAYE-
HUE TpHOoOpeTaeT mnpodiieMa COXpaHEHUs KOHCHUCTEHIIMM OETOHHBIX cMeced BO
BPEMEHH, a TaKXe MOBbIIeHHEe d(PPEKTUBHOCTU COCOOOB UX YyA000YKIIabIBae-
MOCTH.

JIns monaydeHHus BBICOKOKAUECTBEHHBIX LEMEHTCOAEPKAIINX CTPOUTEIBbHBIX
MaTeprajioB B HACTOSLIEE BPEMsI IIMPOKO MCIOJIB3YIOTCS TAK HA3bIBAEMBIE CYTIEp-
wiactuduratopbl (CII), KOTOpbIe CIMOCOOCTBYIOT YJIYUIICHHUIO PEOTOTHUYSCKUX
CBOMCTB MaTepuanoB (MOABMXKHOCTH M TEKYYECTH). ITO B CBOKO OYepEellb, MPUBO-

AUT K CYHICCTBCHHOMY HU3MCHCHHUIO CTPOUTCIBHO-TCXHUYCCKUX XAPAKTCPUCTUK,
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oOecreynBaeT 3HAYUTENIbHYI0 PKOHOMHIO I[EMEHTa U KOMIUIEKCHOE IOBBIIICHHE
JKCIUTyaTallUOHHBIX CBOMCTB MATEPHUAJIOB.

[IpousBoacTBO cynepriacTuhUKaTOPOB MUPOKO pa3BUTO B ABctpanuu, ['ep-
manuu, CIIA, SnoHun M HEKOTOpBIX ApYrux cTpaHax. B YkpauHe, Ha JaHHBIN
MOMEHT, npou3BoaAcTBO CII HaXOaUTCA TONBKO HA CTAIUH PAa3BUTHSL.

B pa6ote [1] moka3zaHo, 4TO B CTPOUTEIBHOW MPAKTUKE Pa3HBIX CTPaH CPEIU
CyNepIuiacTUPUKATOPOB OTIAETCA MPEANOYTEHUE TPAAUIMOHHBIM CYIb(PONOu-
Mepam.

B onny u3 rpynn cynepriiacTu(pUKaTopoB, KIaCCUPUIIMPOBAHHBIX 110 COCTa-
BY U 0 XUMHUYecKoi npupoje [3, 4] BXoaaT 100aBKM HOBOTO MOKOJICHUS — aKpH-
JaThl U MOJIUKAPOOKCUIIATHI.

B HacTosiiiee Bpemsi yaille UCIOJb3YIOTCS CyNepIuIacTUPUKATOPbl HA OCHOBE
BOJIOPACTBOPHMOTO MOJUCTUPOIIA [S — 7] ¥ ero comnoJumMepoB ¢ pa3HbIMH HEHACHI-
LIEHHBIMU aKpUJIOBBIMU KHCIIOTAMH, HAIIPUMEP aKpUIIOBOM, METAKPUIOBOM U ITH-
JakpuioBoii [8, 9].

OCHOBHOW METOJMKON MOJY4EHUsI BOJOPACTBOPUMOTIO MOJIUCTUPOJIA SBIISIET-
csl CyNb(PUPOBAHKE TIOJUCTUPOJIA CEPHOM KUCIOTONW B MPUCYTCTBUU KaTalnu3aTopa,
B KQYECTBE KOTOPOTO BBICTYHAET cysbdaT cepedpa. [loaromy Takoi moaxos K mo-
JYYEHUIO YUCTHIX CYJIb(OMOIUMEPOB SABISETCS TOPOrOCTOSALUIUM. Y YUTHIBasi HEOO-
XOJUMOCTh MPOMBIIIIEHHOTO BBIMYCKa COBPEMEHHBIX CYNEPIUIACTU(PUKATOPOB B
YKpauHe, akTyaJabHOU SIBISETCA 3a7a4ya yCOBEPILICHCTBOBAHUS METOJAUKH IOJyde-
HUS CYJIb(UPOBAHHBIX MOJIUMEPOB.

AJNBTEpHATUBHOE PEUICHUE MOXKET OBITh MOJYYEHO HA OCHOBE pa3palOTKU U
MOJIYYEHHSI CYJIbPUPOBAHHOTO AKPUIOCTUPOIBLHOTO COMoJMMepa Jisi MOAUHUIIU-
poBaHMs 6€3100aBOYHOTO MOPTIAHILEMEHTA C IPOBEICHUEM IKCIIEPUMEHTAIBHON
IIPOBEPKH UX COBMECTUMOCTH.

Lenps pa®oThl 3akioyanachk B mpoBepke 3(PEeKTUBHOCTH ACHCTBUS CynepILia-
CTUGUIUPYIONIEH J00aBKM Ha OCHOBE CYIb(UPOBAHHOTO aKPUIOCTUPOIBLHOTO CO-
noJiuMepa Ha (PU3UKO-MeXaHUYeCKue CBOMCTBa 0€3100aBOYHOIO MOPTIAHIIIEMEH-
Ta.

B naGopatopHbiX yCIOBHSAX MO pa3pabOTaHHON METOAMKE MOJTYyYEHHUS CYJib-
(GUpOBaHHOTrO MOJUCTUPOIA, KOTOpask MPEeayCMaTPUBAET OUUCTKY OT CYIb(UPYIO-
IIETO areHTra, MPOBEJEH CUHTE3 CYJIb(PUPOBAHHOIO AKPUIOCTHUPOIHHOIO COMOJIU-
Mepa ¢ pa3IMYHbIM COJIEP)KAHHUEM OCTAaTOYHOTO CyJib(aTa aMMOHHUS C YCIOBHBIM
naszBanueM CACII-1 u CACII-2 (nBoitHast 04KMCTKA).
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B paGore mnpumensuics Oe3nobaBounsiii mnopriaanauement 1] 1-400-H
(ACTY b B.2.7.-46-96), BbInyIeHHBIH TOCYIapPCTBEHHBIM MpeanpusaTieM * Xapb-
KOBCKHUI ONBITHBIA LIEMEHTHBINA 3aBOJ .

[Ipu comoctaBuTenbHOM aHanu3e P(HEKTUBHOCTU PETyIUpPOBaHUS (PUIMKO-
MEXaHUUYECKUX CBOMCTB IIEMEHTHOI'O KaMHs CpaBHUBAINCHL 00pa3libl u3 0e3100a-
BOYHOI'O MOPTIAHAEMEHTa U 00pa3lbl ¢ pa3padOTaHHBIMU CyIEpIUIacTHPUIU-
pytomnmu no6aBkamu CACII-1 CACII-2 B pa3nu4HbIX KOHIIEHTPALIHSIX.

HopManbHas rycTtoTa IIEMEHTHOTO TECTa W CPOKM CXBAaThIBAHUS OIpeaesis-
JUCh B COOTBETCTBUHM C TPAJULIMOHHBIMU METOJAAMHU HCCIEIOBAHUI LIEMEHTOB
(IT'OCT 310-3-92), a npeen IpOYHOCTH MPHU CIKATHU 00PA3I0B — B COOTBETCTBHUH C
I'OCT 10180-90.

OKcrnepuMEHTANIbHbIE JaHHBIE N0 (U3MKO-MEXaHUYECKHUM CBOMCTBaM 00pas-
IIOB U3 LIEMEHTHOI'O TECTa C BBEJEHUEM PA3JIMYHBIX KOJUYECTB CyIepIuiacTU(u-

HUPYIOMKX J00AaBOK C BOJOM 3aTBOPEHHUS MPE/ICTABICHBI B TAOJIUIIE.

Tab6muma
PU3NKO-MEXAHUYECKUE CBOKMCTBA MOPTIAHALEMEHTA
¢ nooaskamu CACII-1 u CACII-2

Cpoxku cxBatbiBanus, | Ilpeaen mpoyHOCTH MpH CXKATHH,
Konnuectso | HopmanbHas
0GBk, % ryctora, % 4yac — MUH. MllIa, B Bo3pacre, CyTKH
HayYaJo KOHEI] 3 7 28
0e3 no6aBku 27,00 4-00 5-55 80 82 85
0,01 27,00 2-15 4-30 70 82 95
T 0,03 26,75 2-45 4-25 65 80 90
5 0,05 26,50 2-20 4-05 62 78 85
5 0,07 26,50 2-20 4-20 60 73 75
0,10 26,50 2-10 4-30 55 68 72
0,01 27,00 4-00 6-00 67 89 100
(\ll 0,03 26,75 4-00 6-25 75 85 105
5 0,05 26,75 3-35 5-10 75 80 90
5 0,07 26,75 3-25 6-10 62 78 90
0,10 26,50 2-10 4-00 60 75 90

M3meHeHne mpe/eia MPOYHOCTH MPH CKATHH (Ocx) IS UCCIEAOBAHHBIX 00-
pa3ioB (HYHKIMOHAIHEHO 3aBUCHT OT KOJMYECTBA BBEJCHHOW TOOABKU M CpOKa Ha-
060opa Mpo4YHOCTH 00pa3loB, 4TO OTOOpaxeHo B rpaduueckoil popme cOOTBETCT-
BYIOIIIMMH ITOBEPXHOCTSAMH OTKJIMKA Ha puc. 1 u puc. 2.
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Puc. 1. [ToBepXHOCTh OTKJIMKA (PYHKIIMOHAIBHOMN 3aBUCUMOCTH Oy OT COJCPKAHUS J0-
6aBku CACII-1 u cpokoB TBepaACHUS

Jliist 6€3100aBOYHOTO MOPTIAHAIIEMEHTa Ha0Iro1aeTcsi 60jee CyleCTBEeHHOEe
MOBBINICHUE Tpejieia MPOYHOCTH O0Opa3loB B TMEpBbie CPOKH TBepaeHus (3 u
7 JHEi), 4TO XapaKTEPHO JJIs IIEMEHTa ¢ 00Jiee BBICOKUM COJICPKAHUEM TPEXKallb-
IIUEBOTO CUJIMKATA, YeM JABYXKAIBIIMEBOTO.

Jis sxcniepumenTtaibHoi qo6aBku CACII-1 HaGnromaercst MOBBIIIICHUE MTPOY-
HOCTH K 28 cyTkaMm TBepAeHHUs Yy o0pa3uoB ¢ komuuectBoM jao6aBku 0,01 u
0,03 macc. % (Tabiura).

ITpu no6asnenun 0,05 — 0,10 macc. % nobGaBku HaOIOAACTCS HE3HAYUTEb-
HOE CHH)KEHHE MPOYHOCTHBIX XapaKTEPUCTHUK OOpa3loB B CpaBHEHUU C Oe3700a-
BOYHBIM TMOPTIAHIIEMEHTOM, YTO CBHUICTEIBCTBYET O HecOallaHCHPOBaHHOM (ha-
30BOM COCTaBe MPOJYKTOB €ro TUAPATAIMU U MEePEKPUCTATUIU3AIMOHHBIX MPOIIEC-

Cax B HAIIPpABJICHUU ACTPadalln CTpYKTypHO-MOp(i)OJIOFI/ILICCKI/IX B3aMMOCBSI3€EH.
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Puc. 2. [ToBepXHOCTh OTKJIMKA (PYHKIIMOHAIBHOMN 3aBUCUMOCTH Oy OT COJCPKAHUS
no6asku CACII-2 1 cpokoB TBEpACHUS

Kpome Toro, no6aska CACII-2 Bo BceM HUCCIIeI0BAHHOM KOHIICHTPAITMOHHOM
WHTEPBAJIC JJOCTATOYHO 3HAYUTEIHLHO COKpAIaeT CPOKH CXBATHIBAHMS IIEMEHTHOTO
KaMHS, 4TO MPUBOJMUT K COKPAIICHUIO MHTEPBAJIa TEXHOJIOTHYECKON MPUTOTHOCTH
neMeHTHoro tecra. OmHako, takoe BiausHue nob6aBku CACII-1 Ha coxkpareHue
CPOKOB CXBaThIBaHUS MOXKET OBITH BOCTPEOOBAHO JIJIsI 3MMHETO OCTOHUPOBAHMUS.

[Tpu 3TOM Ba)KHO YYHMTHIBATh, YTO HAPSAIY C PE3KUM OI'PAHHUYCHHUEM TEXHOJIO-
IMYEeCKOW KOHCUCTEHIIMU IIEMEHTHOTO TECTa, PE3KO OTPAaHUYMBACTCS BO3MOKHBIN
Ha0op 00OpyJOBaHUSI M METOJOB, 00ECIEUNBAIONINX yI000YKIaAbIBAEMOCTh 11€-
MeHTa ¢ nobaskoit CACII-1.

s skcnepuMentanbHolt 106aBku CACII-2 — naGnrogaeTcsi cpaBHUTENBHO
paBHOMEpHOE U 00Jiee 3HAUYNUTEIbHOE TOBBIIIIEHUE TPOYHOCTH 00pa3IoB K 28 cyT-

KaM TBEPACHHA OJIAA BCETO HMCCICOAOBAHHOTO KOHICHTPAIIMOHHOI'O MHTCpPBAJIA HO-
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6aBku. OOpasupl u3 1eMenta c pgob6aBkoi CACII-2 B komuuectBe 0,01 u
0,03 macc. % k 7 cyTkaMm TBepeHUs HaOUParOT MPOYHOCTH 0 3HAUYECHUM, Xapak-
TEPHBIX JI1 00pa3IoB U3 0€3100aBOYHOTO IIEMEHTa B BO3pacTe 28 CYTOK U UMEIOT
HanOoJIee BBICOKYIO MMPOYHOCTH K 28 CyTKaM TBEPACHUS, YeM BCE JIPYTUe UCCIIEIO0-
BaHHBIC 00pa3IIbl.

OtmedaeTcsl YIUIMHCHHE KOHIIA CPOKOB CXBAThIBAHUS IIEMEHTHOTO TECTa C
nob6askoit CACII-2 ipu ee conepxkannu 0,01 u 0,03 macc. % na 5 u 30 MUHYT cO-
orBeTcTBeHHO. [Ipu xoHneHnTpanuu nod6asku 0,05 — 0,10 macc. % Havaio cpokoB
CXBaTBIBaHMS [IEMEHTHOTO T€CTa COKPAIIAETCs BO BCEM YKa3aHHOM WHTEpBAJIEC, a C
konudectBoM fo6aBku CACII-2 pasuoit 0,10 macc. % Bpemsi KOHIIa CPOKOB CXBa-
THIBAHUS COBIIAJACT C HAYAJIOM CPOKOB CXBaThIBaHUS 0€3/100aBOYHOTO IIEMEHTA.

Pe3ynbpTaThl 3KCIIepuMeHTOB 11l 06pa3uoB ¢ gobaBkoir CACII-2 nokazanu,
41O puMeHeHue go0aBku B kommuectBe 10 0,03 macc. % Takke maeT MakcuMalb-
HBIH 3G (EKT, T.K. JOCTUTACTCS CHIYKCHHE HOPMAJIBHON T'yCTOTHI IIEMEHTHOT'O TeC-
Ta W 3HAYUTEIHHOE PACIIMPCHHE MHTEPBaJia TEXHOJOTUUYECKONW MPUTOIHOCTH, YTO
CIIeIyeT U3 yIJTMHEHHBIX CPOKOB CXBaThIBAHUS U TAPAHTUPOBAHHOTO YPOBHS MPOY-
HOCTHBIX XapaKTEPUCTHUK BO BCE CPOKH TBEpHACHHUsA 00pasioB (Tabmuia). ITpume-
Henue no6aBku CACII-2 B konudectBe 0,05 — 0,10 macc. %, yunutsiBas pe3yibra-
Thl HCIBITAHUN (U3UKO-MEXaHHMUYECKMX CBOWCTB W C TOYKHM 3PCHHSI TEXHUKO-
SKOHOMHYECKUX COOOpaKEHUH HE IeIeco00pas3Ho.

CrnenoBarenbHo, pannoHainbHOU no6aBkoit sBisiercs CACII-2 B konudecTBe
0,03 macc. %, 4T0 CrIOCOOCTBYET YBEJIMYCHHUIO MTPOYHOCTH IIEMEHTHOI'O KaMHS Ha
18 % no cpaBHeHHIO ¢ 6€37100aBOYHBIM MOPTIAHAIIEMEHTOM K 28 cyTKam TBepje-
HUS W YIJIMHSET KOHEIl CPOKOB cXxBaThiBaHMs Ha 30 MUHYT, 4TO J1a€T BO3MOXKHOCTh
ee 3(h(PEKTUBHOTO TPUMEHEHHS B CTPOUTEIbHON uWHAycTpuu. [lepemo3mpoBka
CAC-2 cBepx 0,05 % nomyctuma, ucxozs u3 Habopa MPOYHOCTH K 28 CyTKam, HO
OTpaHUYHMBACT CPOKU Hayayla CXBaTHIBAHHUS.

OdhexTUBHOCTH pa3pabOTaHHBIX CyNepIUIaCTUOUITUPYIONIUX J00aBOK Ha OC-
HOBE CYJb(HPOBAHHOTO aKPUIOCTHPOJIBHOTO COIMOJIMMEpPA 3aBHUCUT OT COJACpIKa-
HUS B HUX OCTaTOYHOTO CyJb(aTa aMMOHMS, YTO CJICAYET M3 BBIIIC MPEICTABIICH-
HBIX PE3YJIbTaTOB MCHBITaHUs. Hamnuue OOJbIIero copepkaHus cynbdara aMMo-
HUS B aKpWJIOCTHUPOJIBHOW H00aBKE MOHMKAET (PU3NKO-MEXaHUYECKHUE CBOMCTBA

0€37100aBOYHOr0 MOPTJIAH/ILIEMEHTA.
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CHUHTE3 KPEMHUHOPI AHUYECKHX
KAPBO®YHKIIMOHAJBHBIX o-CITHPTOB

B crarri Ha npuknami cuntedy 1,5-mi(okcumerni)-1,1,5,5-rerpamernn-3,3-aidenintprucuiokcany mpo-
MOHYETHCS HOBHH CIIOCIO CHHTE3y KPEMHIHOPraHIYHUX KapOOPYHKI[IOHATBHUX O-CITIUPTIB, KOTPI MOXKYTh
OyTH 3acTOCOBaHI SIK BHXIIHI PEUOBHHU JUISl OJIEPKaHHS MMOJIiypeTaHiB 3 MiIBUIIICHOIO TEPMIYHOIO Ta Xi-
MIYHOIO CTIHKICTIO, & TaKOX J00aBOK Jijisi MoAH(Dikallii pi3HUX MMOTIMEPHUX MaTepiaiiB, HAMPHKIAL, TYM
3 METOIO MOKpAIIaHHs eKCIUTyaTallifHIX XapaKTepUCTHK B YMOBaX IMiJIBUIICHUX TEMIIEPATYP.

In the article on base synthesis of 1,5-di(hydroxymethyl)-1,1,5,5-tetramethyl-3,3-diphenyltrisiloxane a
new method of the synthesis organosilicon carbofunctional a-spirits was suggested. There are going to
use as a starting material for the production of polyurethane resin with higher thermal and chemical sta-
bility than before, a synthesis modifying agent for different polymeric materials, e.g. rubbers, for a higher
performance in operating conditions with high temperatures.

Kpemuuiioprannieckue kapOooQpyHKIIMOHAIBHBIE O-CITUPTHI (Jajiee B TEKCTE —
0-CIIUPTHI) 1O CBOMM XHMHYECKHM CBOMCTBaM MOJOOHBI THITUYHBIM anudathye-
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