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KueBckuil HallMOHATBHBIM YHUBEPCUTET CTPOUTENIHLCTBA U APXUTEKTYPbI

AJIEKTPOPUINIYECKHUE NCCIIEAOBAHUA ®OPMHUPOBAHUA
CTPYKTYPbI TBEPAEIOHIUX HEMEHTHbBIX CUCTEM

Ha ocnosanuu xonoykxmomempuueckux ucciedo8anull noayueHa ungopmayus
0 IUAHUU 00DABOK HA NPOYECCbl CIMPYKMYPOOOPA308aHUsL YEMEHMHbIX CUCMEM HA
PAHHUX CMAOUsIX MmeepOeHUsL.

B mnpouecce ruaparanyi IEMEHTA, CAMOIPOU3BOJBHOTO JIUCIIEPTUPOBAHUS
YacTHUI[ IIEMEHTa B BOJE M TOCIEAYIOIIETO CTPYKTYpOOOpa3oBaHUS MPOUCXOJST
CYIIECTBEHHbIE = W3MEHEHHMS  KOHIIEHTpallud W  MOJABWKHOCTH  HOHOB,
TUCCOLMAPOBAHHBIX HA OIPEACICHHON CTaauy TBEPACHUS, a TaKXKE H3MEHEHUS
CBONCTB W cocTaBa camMoil >kuakod ¢aszpl. B cuiny »artoro, wusMepeHus
ANEKTPONPOBOJAHOCTH M JMDJIEKTPUYECKOM  MPOHULAEMOCTH  TBEPACIOLIUX
LIEMEHTHBIX CUCTEM MO3BOJISIOT JOCTATOUHO TOYHO OIIEHUBATh MPOUCXOISIINE B HUX
MPOLECCHI, OMNPENETsATh BPEMEHHbIE HWHTEPBAIBI COOTBETCTBYIOIIMX  3TAIoOB
CTPYKTYpPOOOpa3oBaHusi. ITOT METOJ UYBCTBUTEICH K M3MEHEHUSM BOJOBSKYIIETO
OTHOIIEHUS, TEMIIEPATypbl CMECH U K JIPYyruM ¢akTopam, BIUSIONIMM Ha CKOPOCThH
TBEPACHUSL.

NMnenaHc IIEMEHTHBIX CUCTEM U3MEPSUICS IPH MOMOIIM 30HI0BOTIO JAaTYMKA
conpotuBiieHua [1]. s uCKIOUEHUs SBICHUS DJICKTPOAHOW MOJISIpU3AIlUU,
U3MEpeHUs] TPOBOMWIMCH Ha dYactorax >10kl'1, mnpu KOTOpBIX, Kak OBLIO
YCTAaHOBJICHO, MOIMPAaBKa K H3MEPSIEMOMY CONPOTHUBIICHUIO 33 CYET IMOJSpU3aIlUU
HaxXOJMUTCS B MpeJeaax NOrPEITHOCTH IKCIIEPUMEHTA.

OOHOBPEMEHHO C DJIEKTPUYECKUMH HM3MEPEHUSIMU TMPOBOJUIOCH TaKkKe
ompeseieHNe CPOKOB CXBaThIBaHWsA Tpu Tomoinu mnpubopa Buka. Kak BumHo u3
rpagukoB Ha puc. 1-3, SKCIEPUMEHTAIbHBIE 3aBUCHUMOCTH COMPOTHUBJICHUS H
AIIEKTPOEMKOCTH OT BPEMEHU OOpa3IOB IIEMEHTHOTO TeNii C COOTBETCTBYIOIIUMU
no00aBKaMy B IIE€JIOM MOAOOHBI, UMEIOT OJIMHAKOBBIE OCOOCHHOCTH M OTJIMYAIOTCS B
OCHOBHOM a0CoJIIOTHhIMU 3HaueHussMH BenmurH R u C.

Ha HavasibHOM 3Tame B3aMMOJEUCTBUS MCXOJHOTO TBEPJOrO0 BELIECTBA C
KUJKOCTbIO 3aTBOPEHUS] CONMPOTHUBJIECHUE YMEHBIIAETCA, MPUHUMAas MUHHMAaIbHOE
3HaYeHue uyepe3 =20MHUH MOCIEe 3aTBOPEHUSI. 3aT€M CONPOTUBIICHUE HE3HAYUTEIBbHO
BO3pPACTAET, UCIIBITHIBAET 3aMETHBI BTOPOM CIAJl U PE3KO YBEIUYMBAECTCS, HAUMHAS C
TpeTbero 4yaca. Ha KpHBOM 3JIEKTPOEMKOCTH (pucC. 2) NEpBbII MHUHUMYM
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HaOmonaercs yepe3d =40MHUH OCie 3aTBOPEHUs, TJIaBHBIH MaKCUMyM — 4epe3 TpH
yaca, CJIEIYIOIINE MAaKCHUMyMbl — K IIECTOMY-BOCBMOMY 4acy. B nmanpHeinmem
BennurHbl R 1 C U3MEHSI0TCS MOHOTOHHO, COOTBETCTBEHHO, BO3pacTasi U yObIBasi.

Beenenue B pactBop IIBC-TP (monmmepa, HMCMOIB3YyeMOTO JJis MOHMIKESHUS
BOJIOOT/IAYH Y YBEITMYCHUS BA3KOCTH IEMEHTHBIX PAacTBOPOB) MPUBOIUT K
YBEJIMUECHUIO KaK CONPOTUBIICHUS], TAK U EMKOCTH, T0OABKa KEPOTeHa BIUSIET TOJIbKO
Ha 3HAUYEHWE CONpOTUBICHUSA. Huxke NPUBOAUTCA HWHTEpIpPETAlMs OIMNKMCAHHBIX
3aBUCHMOCTEM, OCHOBAHHAsI HA U3BECTHBIX MPEACTABICHUSIX O KUHETUKE T'UIPATHBIX
U CTPYKTYPHBIX IIPEBPALICHUN HA pAaHHUX CTAIUSIX TUApATAlU BSOKYIIEro [2].

R, Owm

170
160 1

150 v
140 /
130 /

L 3
120 // Vi
110 /
100 / /’

90
R0 %>‘\
N

n N
=+

->

\\ \ \

e

60

0 1 2 3 4 5 6 7 8 9 t, u

Puc. 1. Kunetuka conpoTuBlIeHHUs IIEMEHTHBIX PACTBOPOB HAa HAYATbHBIX CTaIUAX
CTPYKTYpPOOOa30BaHMUS:
1 — uement, B/I11-0,5; 2 — nement + [IBC-TP (0,5%), B/11=0,5; 3 — uemeHT + keporeH
(40%), B/11=0,7; 4 — uement + keporen (40%)+ TIBC-TP (0,5%), B/I1=0,5.
CrpenkaMu IMOKa3aHO HAvaja0 M KOHEI[ CXaThIBaHUs 110 Buka.

OCHOBHBIM KOJUIOUHO-XMMHUYECKUM ITPOIIECCOM, MPOTEKAIOIIUM Cpa3y MOCIe
3aTBOPEHUsS, SBISCTCA JUCIECPTHPOBAHUE YaCTUI[ IIEMEHTHOTO KJIMHKEpa ¢
oOpa3oBaHHEM KOJUTOMAHBIX 30jiei. Habmromaromeecss mpu 3TOM pPe3Koe YBEIUUYCHHE
KOHIICHTpAIlMU JTHUCCOIMUPOBAHHBIX HMOHOB B PAacTBOpE JOKHO TIPUBOJIWTH K
YMEHBIIICHUIO COMpoTUBNICHUS. [IpekpalieHne HavdaJbHOTO CIajia COMPOTHBIICHUS
00yCIIOBIIMBAETCSI, TO-BUAMMOMY, TE€M, YTO JMajbHEHUIIEMYy TMOCTYIICHHIO WOHOB B
KUAKYIO (Pa3zy MpensiTCTBYIOT IUIEHKH THAPATHBIX HOBOOOPA30BAHMI Ha YacTHUIAX
[IEMEHTA.
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[Tocnenyromiee BO3pacTaHue AIEKTPOCONPOTUBIICHUS BBI3bIBACTCS
NOHI)KEHHEM KoHIeHTpauud WoHOB OH™ W TNOJIBMXHOCTHM JPYTUX OCHOBHBIX
HocuTeneit 3apsiaa — nonoB Ca’* B pesynbTare rHApaTaIHL.

CocrostHue BOJABI, W3MEHSIONICHCS B MPOLIECCEe TUApATALMK, ONPEACNIeT U
3HAUEHUE AMDIIEKTPUYECKON MpOoHUIlaeMocTH pacTtBopa. [Ipu cBsi3pIBaHUM BOJBI, €€
MOJIEKYJIbI ~ [EpEecTaloT  ydyacTBOBaTh B  OPHEHTALIMOHHOW  MOJSPU3alIUU,
IURJIEKTpUYECKass TPOHMUIIAEMOCTbh TOHMIKAETCS, TPUBOJAS K  YMEHbIICHUIO
AIIEKTPOEMKOCTH BCETO ILIEMEHTHOro oOpasiia (HayalibHble YYacTKU Ha KPHUBBIX
puc. 2). Habmoaaromnuecs: 3areM MUHUMYMbI Ha KpuBbix C(t) oTpakaroT 3aMe/IJIeHUue
npoliecca TUApaTallMyd KIWHKEPHBIX MHHEPAJOB 3a CYET BO3HMKHOBEHHS Ha HX
MOBEPXHOCTU MHUIEIUT U3 HOBOOOPA30BAHMM, 3aTPYAHSIONIUX JOCTYI BOABI K
HEIPOTUPATUPOBAHHBIM YaCTUIIAM LIEMEHTHOTO KJIIMHKEPA.
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Puc. 2. Kunetuka sJIeKTpOEMKOCTH [IEMEHTHBIX PACTBOPOB HAa HAYAIBHBIX CTAIUAX
CTPYKTYpOOOa30BaHMUS:
1 — nemenr, B/11-0,5; 2 — nement + [IBC-TP (0,5%), B/L1=0,5; 3 — nemeHT + keporex
(40%), B/11=0,7; 4 — uement + xeporeH (40%)+ [IBC-TP (0,5%), B/L1=0,5.

[Ipn MOCTUXKEHUHM KPUTUUYECKOW KOHILIEHTPALMU MPOAYKTOB THApATAIlMU B
pe3ynbTaTe KOHTAKTUPOBAHUS, TEPEKPHITHS OOBOJHEHHBIX TEJIEBBIX O000JIOUEK,
U3MEHEHUSI UX DJIEKTPO3aPSKEHHOCTH, TIPOUCXOJUT arperarusi HOBOOOpa3oBaHUM —
3apOKJAaeTCsl  KOAaryJsILMOHHBIM ~ MPOCTPAHCTBEHHBIM  Kapkac.  Arperauus
HOBOOOpA30BaHUM U COMPOBOXKAAIOIIEE €€ BHICBOOOXKICHUE YaCTH CBSI3aHHOW BOBI
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OPUBOIUT K Pa3KIKECHUIO TBEPACIOLIEH CUCTEMbl M AUCIEPrallid HOBBIX MMOPLUN
LEMEHTA.

B cootBercTtBUM ¢ 3TuM Ha KpuBbiX R (t) m C(t) B unHTepBane 1+3 yaca
HAO0JII0IA0TCS, COOTBETCTBEHHO, MUHUMYMbI 1 MAKCUMYMBbI, ITOCJIEIHUE UX KOTOPBIX
(mpu t=3 d4) yka3pBalOT Ha 3aBepuiecHUE (QOPMUPOBAHUS UCIIEPrallAOHHO —
KOAaryJISIIUOHHON CTPYKTYphl. ONpeaeaeHHbI BKIaJ B YMEHBIICHUE COITPOTUBIICHUS
Ha OJTOM OJTalne JOJUKHO BHOCHTh W TEIUIOBBIACICHUE TMPH IMEPEXOAE B
KPUCTAITIMYECKOE COCTOSIHUE.

[locnenyromee  MPONOKUTENBHOE  BO3PACTAHHE  COMPOTUBIICHUS U
YMEHBIICHUE  AUDJIEKTPUYECKOW  MPOHUIIAEMOCTH  COOTBETCTBYET  PA3BUTHIO
KPUCTAJUTM3AIMOHHBIX MPOIECCOB, KOTOPHIE MPUBOJIAT K CHHTE3Y HOBOOOpA30BaHMUI,
CIIOCOOCTBYIOIIUX BO3HUKHOBEHHMIO MPOYHBIX KOHTAKTOB C MEPBUYHBIMU (hazamMu U
(GhOpMHUPOBAHNUIO KOHJICHCAIIMOHHO — KPUCTAITU3AIMOHHON CTPYKTYphI IIEMEHTHOTO
KaMHsA.  BO3HUKHOBEHME W  CpallUBaHWE  TBEPABIX  KPUCTATUIMYECKHUX
HOBOOOpPa30BaHUM, SKBUBAJICHTHOE YMEHBIICHUIO CEYCHHUS MOHHOTO MPOBOJIHMKA, a
TaK)Ke MPOUCXOJAIIEe MPU ITOM YMEHBIICHHE KOJIMYECTBA CBOOOJHOW BOJBI U
Mepexojl €€ B CBA3AHHOE COCTOSIHUE, OOYCIOBJIMBAIOT COOTBETCTBYIOLIUN XOJ
3aBucumocteit R(t) u C(t).

MakcuMyMbl ~ Ha  KPHUBBIX  JJIEKTPOEMKOCTM Ha  JaHHOM  CTaauu
CTPYKTYpoOOpa3oBaHusi Tpu t=6 Y B COOTBETCTBUM C BBIINICIPUBEICHHON
TPAKTOBKOW MOTYT OBITh CBSI3aHBI C TOBBIIIEHUEM POJIM TPOIECCOB ACCTPYKIIMH
(Hanmpumep, BCIACACTBUE YCUIICHUS KPUCTAJUTM3AIMOHHOTO JTABJICHHUS ).

YuacTtku IMOCTOSIHHOU 3JIEKTPOIIPOBOJHOCTH, Hayaio KOTOPBIX
MpUOJIM3UTENIFHO COBMAJAaeT C HA4yaJoM CXBaThiBaHUS MO BuKka, COOTBETCTBYIOT
OKOHYaHMIO Tiepuoga (opmupoBaHus CTpyKTypsl (1o PeGunaepy). Bpemennas
ANEKTPOXUMHUYECKAs CTa0WIM3alMs B IIEMEHTHOM CHCTEeME€ B OTOT TEpUOJ
oOBsCHSETCH, OYEBUHO, BIIUSIHUEM IBYX OCHOBHBIX (bakTopoB:
KPUCTAJUIN3aMOHHBIMU MPOIIECCAMH, MPUBOIAILIUMHI K BO3PACTAHUIO
CONPOTHUBJIEHUSI, W BBIJIEICHUEM TeIUla, NPUBOASIIIMM K YyMeHblleHHI0 R. B
JaNTbHEHIIIeM BIUSHUE TIEPBOTO (haKTOpa MOCTENEHHO BO3PACTACT, U COMPOTHBIICHHE
yBenuuuBaetcs (puc. 3).

CpaBHuBas kpuBbie 2 ¥ 3 puc. 11 2 MOXKHO CH€JIaTh BBIBOJ, YTO BBEICHHUE B
pactBop 0,5 % pearenta [IBC-TP npuBOAUT K YBEIUYEHUIO CONPOTHUBJICHUSA U
JTUBJICKTPUYECKOM MTPOHULIAEMOCTH TBEPACIOIIEN LIEMEHTHON CUCTEMBI.

Kak w3BectHo [3], moGaBka IIBC-TP moBblaeT ceIuMEHTAIMOHHYIO
YCTOMYMBOCTh I[EMEHTHBIX PAcTBOPOB, UTO YKa3bIBAE€T Ha IOBBIIICHHE BSI3KOCTH
xuakoit Qaszel. [locnennee u sBASETCS, MO-BUIMMOMY, MPUYMHONW HAOIIOIaEMOTO
pocTa adCOJIFOTHON BETMYMHBI COPOTUBIICHUS.
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Puc. 3. KuneTrka conpoTUBIICHHUS [IEMEHTHBIX PACTBOPOB MPH TPEX CYTOYHOM
TBEPACHUH:
1 — nement, B/I1-0,5; 2 — niement + [IBC-TP (0,5%), B/11=0,5; 3 — nemMeHT + keporex
(40%), B/11=0,7; 4 — uement + keporex (40%)+ I[IBC-TP (0,5%), B/L1=0,5.

YMeHbIlIeHUE TOABHKHOCTA HOCHUTENIEM TOKa JOJDKHO IIPUBOJUTE M K
3aME/JICHHUI0 TIPOIIECCOB HMOHHOTO OOMEHa, YTO BBI3BIBAET, B CBOIO OYEpEb,
3aMEIJICHUE PEaKUMU THAPOJIM3a U CAMONPOU3BOJIBHOIO JUCIIEPTUPOBAHUS YACTHUIL
1eMeHnTa. B cooTBeTcTBHM C 3TUM TIEpBbIM MUHUMYM Ha KpuBoil R(t) Habmonaercs B
Oonee mo3gHee Bpems. Takum 00pa3oMm, CIBHraeTcsi BO BpPEMEHM M OTall
(dbopMHUpPOBaHUS TUCIIEPTAIIMOHHO — KOAryJSIMOHHON CTPYKTypbl. IIpu sToMm, Kak
BUJIHO U3 rpaduka puc.l y4acTKM TOCTOSHHOM DJIEKTPONPOBOIHOCTH, HAYaJIO
KOTOPBIX YKa3bIBAET HA HAYAJIO CXBaThIBaHUs 10 Buka, MpuOIM3UTETHLHO COBMAIAOT.
[TonyueHHBI pe3yabTaT MOATBEPKAACTCS JaHHBIMU [3], CBUIAETEIbCTBYIOIIUMU O
toM, yTo [IBC-TP He BiusieT Ha CPOKHU 3aryCTEBAHUS LIEMEHTHOTO PacTBOpa.

DNEeKTpOeMKOCTH (2 3HAYUT U JUDJIEKTPUUECKUE  MPOHUIIAEMOCTH)
paccMaTpUBaceMbIX LEMEHTHBIX CHCTEM B IEPBBIE MOMEHTBHI MOCJE 3aTBOPEHUS
MPaKTUYECKA COBMAAAIOT (pHC. 2, KpuBbie 2, 3). 3aTeM 3JIEKTPOEMKOCTh 00pasia ¢
no6askoit [IBC-TP yBenuuuBaercs ObicTpee © B JaJbHEWIIEM MOCTOSHHO
MPEBBINIACT AIEKTPOEMKOCTh 00Opasma «uuctoro» memeHTa. [logoOHoe moBeneHue
3aBucuMocT C(t) cBsi3aHO, MO-BUIUMOMY, C TOHUKEHHUEM CEAUMEHTAIOHHOTO
BOJIOOTJECIICHUSI TIPU BBEJICHHM pEareHra, 4YTO IPUBOAUT K COXPAaHCHUIO B
TBEPJICIOIIEM PACTBOPE OONBIIIOTO KOJMYeCTBa cBOOOHOM Bobl. KpuBas C(t) Takxke
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OTpa)Kae€T BPEMEHHOW CJIBUT' OCHOBHBIX KOJUIOMJHO — XUMHYECKUX IPOIIECCOB,
MPOUCXOIAIIMX HAa HAYAJIBHBIX CTAIUSIX CTPYKTYpOOOpa30BaHMUSL.

Kak moka3bIBaloT Hallli U3MEPEHUs, BBEJCHUE B LIEMEHTHBIN pacTBOp KeporeHa
(mpu coxpanenuu B/T) mpuBomuT K 3amennieHuto TBepiaeHus. [Ipu 3ToM K MOMEHTY
Hayaja CXBaTbIBAaHUS COINPOTUBIICHHWE pPACTBOpPAa C HAIOJHUTENEM CYIIECTBEHHO
PEBOCXOJIUT CONPOTUBIIEHUE IEMEHTHOTO 0Opa3ua (puc.l, kpusbie 1, 2).

VYKka3zaHHblE OCOOCHHOCTH HAXOMST CBOE OOBSCHEHHUE MPH Y4YETe TOro, 4TO
KEpPOTeH, KaK BEIIECTBO C Pa3BUTOM MOPOBON CTPYKTYpOil, aICOPOIIMOHHO CBSI3bIBAET
BOAY B pacTtBope. B pe3ynbrare, HauumHas C HEKOTOPOIO MOMEHTa BpPEMEHH,
oOecrieueHre BOJOMOTPEOHOCTH IIEeMEHTA JOJIKHO MPOUCXOUTH B OCHOBHOM 32 CUET
JeCOpOIMU BOJIBI U3 MOP KEPOreHa U MPOIECC THIpaTaIlui 3aMeJIsIeTCSl.

[To mepe dopmupoBaHUS TOPUCTON CTPYKTYPbI TBEPJCIONIETO IIEMEHTHOTO
pacTBOpa 3HAYEHUE €ro DJIEKTPOCONPOTHBICHUE BCE B OOJBIINEH CTENEHU OJIKHO
OMpENENAThCS  KOJUYECTBOM M CBOMCTBAaMHM TIOPOBOM  BJIard, a  TakKke
XapaKTEepUCTUKON Top. BBejeHue B pacTBOp KeporeHa 3KBUBAJICHTHO JIPOOJICHUIO
Mop LIEMEHTHOro kKamHs. [Ipu 3TOM BO3pacTaeT KOJWYECTBO BOJABI Y MOBEPXHOCTH
TBepJo (a3pl M, COOTBETCTBEHHO, JOJS HOCUTEJIEH TOKa, OTHOCSIIMXCS K
mubdy3HOW YacTH JBOMHOTO DIIEKTPUYECKOTO CIOSsl, TMOJBHXKHOCTH KOTOPBIX
MOHW)KEHA B pe3yibTaTe JACUCTBUS AJIEKTPUUYECKUX Cul. [IoIBMIKHOCTH HOCHUTENEH
TOKa MOXKET TOHIKAThCSI TAKXKE 3a CUET YBEIMYCHMS BSI3KOCTU KHAKOU (ha3wl TpH
YMEHBIIEHUU paanyca KanwuiapoB. OTMeueHHble (GaKTOphl U OOYCIOBIUBAIOT
BO3pAaCTaHUE AIEKTPOCOMPOTUBIICHUS MTPHU JO0ABIEHUHU B PACTBOP KEPOTEHA.

Xon 3aBucumocter R(t) m C(t) an1d LEMEHTHOro pacTBopa ¢
MukpoHanonauteneM u ao6aBkoit [IBC-TP (puc.lu 2, xpuBbie 4) MOJHOCTBIO
COOTBETCTBYET MPHUBEJECHHOMN BhIIIE TPaKTOBKE. HekoTopbie MX 0COOEHHOCTH MOTYT
OBITH CBSI3aHbI C YMEHBIIIEHHBIM BOJIOBSIKYIIIUM OTHOIIICHUEM.

AHanmu3 BpPEMEHHBIX 3aBUCUMOCTEH SJIEKTPOCONPOTHUBIICHUS 3aTBEPJICBIINX
IIEMEHTHBIX PAacTBOPOB (pHUC. 3) MO3BOJSET HA OCHOBAHUM M3BECTHOW KOPPEISAIIUU
MEXIYy DJIEKTPOCOMPOTUBICHHEM M BOJIOHENPOHUIIAEMOCTHIO IIEMEHTHOTO KaMHS
3aKJIIOUYNUTh, 4YTO, B YacTHOCTU, BBeaeHue B pactBop 0,5 % pearenta [IBC-TP
MPUBOJNT K TOBBIIIEHUIO BOJOHENMPOHUIIAeMOCTH. OTMETHUM, 4YTO H3-3a MAaJioro
coaepxkanusi [IBC-TP B cucreme, MOBBIIEHHE BOJIOHEIPOHUIIAEMOCTH HE MOXET
OBITH CBSI3aHO C YMEHBIIIEHUEM CKBO3HOW MOPUCTOCTU BCIIEICTBHE KOJIbMATAITUHU TIOP
peareHToM, a OOYyCIJIOBJIEHO, TO-BHUJAMNMOMY, YBEIMYECHHEM BSI3KOCTH JKUIKOCTH B
MTOPOBOM TIPOCTPAHCTRBE.

B menmom wu3ydeHHWE KUHETHKH  JJIEKTPOPHU3NYECKUX  XAPAKTEPUCTUK
MCCJICIOBAHHBIX IIEMEHTHBIX CUCTEM TTO3BOJIMIIO TIOJIYYHTh BAXKHYIO HH(GOPMAITHIO 00
WX CTPYKTYpOOOpa30BaHUU M, B YACTHOCTH, HACHTH(PHUIIMPOBATh HAYAIBHBIC CTAIUN

(bopMUPOBaHUS UX CTPYKTYPBHI.
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AHoOTALA
Ha miacTaBi KOHAYKTOMETPHUYHHUX JOCHIPKEHb OTPUMAHO i1H(GOpMAIII0 IIPO
BIUIMB J100ABOK Ha MPOILIECH CTPYKTYPOYTBOPCHHS IIEMEHTHHX CHCTEM Ha pPaHHIX
CTaJisIX TBEP/IIHHS

Annotation
Information on the influence of additives on cement systems structure
formation processes in the early stages of hardening was obtained on the basis of
conductometric studies
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