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HNCCIEJOBAHUE
BUOCTOMKHUX CYXHUX
CTPOMTEJIBbHBIX CMECEW,
MOINPUITUPOBAHHBIX
HAHOTPYBKAMM YIJIEPOJA

M3noxeHbl pe3ynbraTbl nccregosa-
HWUIA Nony4YeHuss BUOLMAHBIX LEeMEHTHO-
necyaHbIX COCTaBOB. YCTaHOBMEHO, YTO
BBEJEHWE B COCTaBbl HAaTPUsi CEPHOKNC-
noro obecneyvBaeT nomnyyeHe Matepu-
anoB ¢ rpmboCcToMKUMU U YHTUUMAHBI-
My csoncTBamu. Metogammn martematu-
YeCcKoro NnaHUPOBaHWS 3JKCNepMMeHTa
M3yyeHbl MPOYHOCTHbIE CBONCTBA COCTa-
BOB, MOAUMULIMPOBaHHbIE HaHOTPyOKa-
MU yrnepoga u uoumaHon 1obaBKon.

KntoueBble cnoBa: cyxue cmecy,
O1OKOPPO3NSA, CEPHOKUCHLIN  HaTpuR,
HaHOTPYyOKM yrnepoaa, GUOCTOMKOCTb,
[OONrOBEYHOCTb, MPOYHOCTb.

COBEpIICHCTBOBAHUE TEXHOJIOTUH
B CTPOHUTENIBCTBE, OOCCIICUCHHE JOJITO-
BEYHOCTH U HAJIS)KHOCTH IKCILTyaTaIllul
31aHUH W COOPY)KEHUH TPEAbSIBISIOT
MOBBIIIICHHBIC TPEOOBaHMSI K TEXHOJO-
TUSM TIONYYEHHUS U IKCILTyaTallHOHHBIM
MoKa3aTessiM MarepualoB. B aToill cBs3u
Ha CTPOUTEIILHOM PBHIHKE MOSBISIOTCS
HOBBIC 3(DPEKTUBHBIC MaTepHANBl IS
BO3BENICHUS U PEMOHTa 3[aHUN U CO-
OpYXKeHHIA, KOTOpPBIE CHIXAIOT 3aTpa-
THl Tpyda Ha CTPOUTEITHHOM ILIOMIAM-
K€, TIPUBOIAT K YMEHBIIECHUIO pacxoja
MaTepHuasioB, TPU 3TOM HE CHIDKas Ka-
YeCcTBa BBIMONHIEMBIX pador [1—5].
K takuMm marepmanaM OTHOCSATCS CyXHe
CTPOUTETHLHBIE CMECH, KOTOPHIC Ha Ce-
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INVESTIGATION

OF BIORESISTANT DRY
BUILDING MIXES MODIFIED
BY CARBON NANOTUBES

Dry construction mixes are today a
product of high technologies. Depend-
ing on the purpose and requirements
to the properties it is easy to produce
dry construction mixes with different
compositions and operating indicators
in plant conditions using the necessary
modifying additives. Cement, gypsum
and other mineral binders are used in
the construction mixes. Different types
of cement are more heavily used in dry
construction mixes. Such dry mixes are
believed to be more effective materials
comparing to traditional cement-sandy
solutions of centralized preparation.

The authors present the results of
the investigations on obtaining biocidal
cement-sand compositions. It was es-
tablished, that introduction of sodium
sulfate into the composition provides ob-
taining the materials with funginert and
fungicide properties. The strength prop-
erties of the mixes modified by carbon
nanotubes and biocide additive were
investigated by mathematical planning
methods.

The results of the investigations
showed that the modification of cement
stone structure by carbon nanotubes
positively influences their strength and
technological properties. Nanomodifying
of construction composites by introduc-
ing carbon nanotubes may be effectively
used at different stages of structure for-
mation of a construction material.

Key words: dry mixes, biocorro-
sion, sodium sulfate, carbon nanotubes,
bioresistance, durability, stability.

The development of technologies
in the construction, providing durability
and reliability of operating buildings and
structures impose raised requirements
to the obtaining technologies and per-
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TOIHSIIHUN I€Hb SBJIAIOTCS [IPOyKTOM Ha-
YKOEMKHUX TE€XHOJIOTui. B 3aBUCUMOCTH OT
Ha3Ha4YeHUs W TpeOOBaHMU MO CBOHCTBaAM
B 3aBOACKHMX YCIOBHSX, NPUMEHsS HEOO-
XOIUMbIE  MOAUGUIMPYIOIINE  JT00aBKH,
JIETKO M3TOTOBUTH PA3IUYHbIE MO COCTABY
1 DKCIUTyaTallMOHHBIM ITOKAa3aTelsIM CyXHe
CTpOUTEJIbHBIE cMecH. B kadecTBe BSXKY-
IIMX B CTPOUTEIBHBIX CMECSIX MCIIONB3YIOT
LIEMEHTHbIE, TUICOBbIE M Jpyrue MHUHe-
panpHBIE BSKyIMe Bemiectsa. [Ipu sTom
0oJiee MHTEHCUBHO HCIIOJIb3YIOTCS B CyXHX
CTPOUTENBHBIX CMECSAX pa3IUn4YHbIE BH/IBI
LIEMEHTOB. J[aHHBIE CyXHe CMECH CUNTAIOT-
cs1 6onee A(h(HheKTUBHBIMUA MaTepHaiaMy 10
CPaBHEHMIO C TPAJULMOHHBIMU LIEMEHTHO-
MeCYaHbIMM PAcTBOpPAMM IEHTPaAJIN30BaH-
HOTO IIPUTOTOBJIEHHUS.

Hnst cTpouTenbHOM OTpaciu B OTede-
CTBEHHOM 1 3apyOeXHOW MPaKTUKE MCTIONb-
3yIOT CMECH pa3IMYHOTo Ha3HayeHus. B cBs-
31 C TE€M, YTO arpecCUBHBIE CPENIbl aKTHBHO
BO3JICHCTBYIOT Ha KOHCTPYKIMHU 3[aHUN U
COOPYXEHHH, K KaUeCTBY CTPOUTEIIHHBIX Ma-
TEpUaNoB U W3IETNH MPEABIBIAIOTCS BBICO-
kue TpeboBanust. OJHUMH U3 arpecCUBHBIX
cpen, Hapsay C XMMHUYECKMMH U (u3ude-
CKMMH, HEraTMBHO BO3JCHCTBYIOIIMMH Ha
CTPOUTEJIbHBIE MaTepHajbl U KOHCTPYKLIUH,
SIBIISIFOTCSL  OMOIIOTHYecKue cpemsl [6—S].
HccnenoBanmns OHOKOPPO3UH W OHOCOMIPO-
TUBJICHUSI MarepuasioB U KOHCTPYKIHUH SB-
JSIOTCA  UCKJIIOYMTENIBHO — aKTyaJIbHBIMHU.
IIpoueccsl OMOpaspyLIeHUs] MaTepHaloB,
3MaHAN W COOPYKEHHH MPOTPECCHPYIOT C
KaXXIbIM rofoM [9—12].

B »aT0l1 cBA3M mpu npoBeneHHH pe-
MOHTHO-BOCCTAHOBHUTENIBHBIX M OTAEJIOU-
HBIX paboT B 3IaHUSIX M COOPYKEHHSIX C
arpecCUBHBIMU CpEaMM JIydlle IpuMe-
HSITh CyXHE CTPOUTENIbHBIC CMEcH, 00Jaaa-
IoLIMEe OMOCTOMKOCTBIO.

Cyxue cMecd, MOIU(pHUINPOBAHHBIC
OMOUMAHBIMUA J00aBKaMH, MOTYT IpHUMe-
HSTbCS [IPH IOy YCHUH CTPOUTEIIbHBIX pac-
TBOPHBIX CMeCEHl AJsl 3aIUUThl KOHCTPYK-

formance criteria of the materials. In
this regard new efficient materials for
construction and repair of buildings
and structures appear on the market,
which reduce labour input on a con-
struction site, lead to reduction of ma-
terial consumption, but do not reduce
the quality of the executed works
[1—5]. Such materials include dry
construction mixes, which are today
a product of high technologies. De-
pending on the purpose and require-
ments to the properties it is easy to
produce dry construction mixes with
different compositions and operating
indicators in plant conditions using
the necessary modifying additives.
Cement, gypsum and other mineral
binders are used in the construction
mixes. Different types of cement are
more heavily used in dry construction
mixes. Such dry mixes are believed to
be more effective materials compar-
ing to traditional cement-sandy solu-
tions of centralized preparation.

For the construction branch the
mixes of different applications are
used in Russian and foreign practice.
For the reason that corrosive media
actively influence the constructions
of buildings and structures, high re-
quirements are imposed at the quality
of construction materials and prod-
ucts. Biological media are one of the
corrosive media actively influencing
the constructions of buildings and
structures [6—38]. Investigation of
biocorrosion and bioresistance of the
materials, constructions and struc-
tures are progressing with every year
[9—12].

In this regard in the process of
repair, recovery and decoration works
in buildings and structures with cor-
rosive media it is advisable to use dry
bioresistant construction mixes.
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UM 31aHUN U COOPY>KEHUH OT 3apakKeHUs
OHMOJIOTHUECKUMH  OpTraHu3MaMu  (Tuiece-
HBIO, TPUOKOM, JTUIIAWHUKOM, BOIOPOCIISI-
MU U T.I1.), KOTOpbIE Pa3BUBAIOTCS [IPH T10-
BBIIIICHHOW BJIAYKHOCTHU U TIOJIOKUTEIIBHBIX
TEMIIepaTypax U BBI3BIBAIOT OMOKOPPO3HIO
CTPOUTENBHBIX KOHCTPYKIMH [6—8].

UccnenoBanusi, HanpaBJIeHHBIE HA 0-
Jy4eHUE COCTABOB IIEMEHTHBIX KOMIIO3H-
TOB, MOAU(HUITNPOBAHHBIX J0OaBKaMH, 00-
JIA/TAIONUMH CTOMKOCTBIO K OMOJIOTHYECKH
AKTUBHBIM CpeJaM, a TaKXe XOPOIIUMHU
NPOYHOCTHBIMH TIOKa3aTeNsIMH, SBIISIOT-
Csl aKTyaJbHBIMH U IIPUBOMSATCS B JIAHHOU
pabore.

B mocnemnme romel ocoboe BHUMa-
HUEe oOpalaercsi Ha pa3BUTHE U BHEApE-
HUEC HAHOTEXHOJOTMHA B IPOU3BOACTBO
CTPOMTENILHBIX MaTepHajoB M H3JCIHUH
[1]. Hamorexmomormss — 3T0 o00NacTh
MIPUKIIATHON HayKH, KOTOpas 3aHMMaeTcs
CO3/IaHUEM HOBBIX MHCTPYMEHTOB M Ma-
TepUanoB, 00JAAAIONINX MPHHIUIHAIBHO
HOBBIMH CBOWCTBAMH, a TakXKe H3ydaer
mporeccsl  (pOpMHUPOBAHUS CTPYKTYPHI U
CBOWMCTBa PA3NWYHBIX BEIIECTB HA aTOM-
HO-MOJIEKYJISIPHOM ypoBHE. B HacTosimee
BpEeMsI HAHOTEXHOJIOTHM B TIPOHM3BOJICTBE
CTPOUTENILHBIX MaTEPHUAIOB MPUMEHSIOTCS
OTPaHWYEHHO, HO YCHJICHHBIE HCCIEI0Ba-
HUSl U DKCIIEPUMEHTAIBHBIE PE3YNIbTaThl B
9TOM HAIPaBJICHUU TPUBEAYT K TOMY, YTO
B CTPOUTENLCTBE BBICOKOTEXHOJOTMYHBIC
Marepuabl CTAaHyT OCHOBOW IPOU3BOJICTBA
HOBBIX 3(Q(PEKTUBHBIX MaTCPHUAIOB, H3IIC-
Ui ¥ KOHCTpyKumii [2, 13—19].

WzBectHO, uTO cBoiicTBa (hopmH-
pPYEMOTO KOMITO3UIIMOHHOTO —MaTepHaia
MOJTHOCTBIO 3aBHCSAT OT €ro IMapamMeTpoB
U CTpyKTyphl. OCHOBHBIC CITOCOOBI yBe-
JUYEHUS TMPOYHOCTH KOMITO3UITHOHHOTO
MarepHalia CBOISTCS K BBEJICHHIO B ChIPbE-
BYIO CMECh Pa3lIMYHBIX AHUCIEPCHBIX (a3
(HamoHUTENeH, MUHEPAThHBIX J00aBOK)
1 MomudunHupyromux 1o6aBok. Ha ceron-
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The dry mixes modified by bio-
cide additives may be used at obtain-
ing construction mortar mixes for
structures protection from biologicals
infection (mold, fungus, lichen, weed,
etc), which are growing at raised hu-
midity and positive temperatures and
cause biocorrosion of building struc-
tures [6—38].

The investigations aimed at ob-
taining cement composites modified
by additives, which poses the resis-
tance to bioactive media and good
strength properties are current and are
offered in the given work.

In the recent years special atten-
tion is paid to the development and
implementation of nanotechnologies
in the production of construction ma-
terials and products [1]. Nanotechnol-
ogy is a field of applied science, which
focuses on the development of new
instruments and materials, possessing
brand new properties, and also inves-
tigates the processes of structure for-
mation and the properties of different
matters on atomic-molecular level.
In the recent time nanotechnologies
in production of building materials
are limitedly used, but the intensive
investigations and experimental re-
sults in this direction will lead to the
situation, when high technological
materials will become the basis for
producing new efficient construction
materials, products and structures
[2, 13—19].

It is known, that the properties
of a composite material being formed
fully depend on its parameters and
structure. The main ways of strength
increase of a composite material are
introduction of various disperse phas-
es to the raw mix (fillers, mineral ad-
ditives) and modifying additives. As
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HAITHAHA MOMEHT pa3paboTaHo OOJBIIOE
pasHooOpasne XUMHUYECKHUX T00aBOK,
M0-pa3HOMY BIHSIOMINX Ha TIPOIIECCHI
TUApaTallid W CTPYKTypooOpa3oBaHUe
COCTaBOB I[EMEHTHBIX BSDKYIINX MTPH Ha-
0ope TPOTHOCTH.

Oxkasath CyIIECTBEHHOE BIMSHUE
Ha CTPYKTYpPY IE€MEHTHBIX KOMIIO3HUTOB
Ha MaKpOypOBHE MOYKHO JIByMsI CIIOCO-
O6amu. Hanomonudukaropsl MOYKHO BBO-
JIUTH HETIOCPEJICTBEHHO B BOJLY 3aTBOpE-
HUS WM B COCTaB TUIACTU(PHUIMPYIOMIEH
nobaBku. [lpu BBeAeHWHM HaHOYACTHIL
3¢ GEeKTUBHOCTD  TUIACTHU(PHUIHPYIOMIEH
JI00aBKH PE3KO BO3PACTAET, YMEHBIIACT-
Csl €T0 Pacxojl, CHUYKAeTCsl BOIOIIEMEHT-
HOE OTHOIIICHUE JUIS YBEIWYCHUS TPOU-
HOCTH, BOJOHENPOHHUIIAEMOCTH U MOPO-
30CTOWKOCTH T[EMEHTHBIX KOMIIO3HTOB
[13]. OueHb BaxHBIM SIBISIETCS COXPaHe-
HUE (PU3IUKO-MEXaHHMYECKHX M IKCILTY-
aTallMOHHBIX CBOWCTB Marepuaia IMpHu
BBEJICHUH JT00ABOK, TIOBBIMIAIOIINX OHO-
croiikocTh. [loaTOMy HEoOXOomUMO Mpu
BEIOOpE T00aBOK KOHTPOJIUPOBATh U3Me-
HEHHE MPOYHOCTHBIX U JIPYTHX CBOKCTB
[IEMEHTHBIX KOMITIO3UTOB, MOAU(DULIUPO-
BaHHBIX OMOIMHBIMU JTOOABKAMH.

s M3MEHEeHHsI TEXHOJIOTHUHU TPO-
W3BOJICTBA U CBOHCTB CTPOUTEIHHBIX
KOMITO3UTOB KCIOJb3YKOT HAHOUACTHIIBI
Y HaHOIIOPOIIKK — YTJICPOJHbIC HAHO-
Tpybku (HT), mpupoansie ¢yiiepeHst
IIYHTHT-ITYHTU3UT, ITYHTHTOBBIA yTIie-
pox, YIIepoACOAEpIKallue MHHEPAbI,
B xonuuecte 0,001...0,01 % oT Macchl
nemenTa [13, 20]. OHHM OKa3bIBAIOT BIIH-
SIHUE€ Ha KWHETHKY XUMHUYECKHX peak-
WA U TapaMeTpbl CTPYKTYPhI IIEMEHT-
HOTO KaMHs, 4TO O0EcIeunBacT IOBHI-
HICHHUE TTOKa3aTeNei SKCIITyaTaliOHHbBIX
CBOICTB U3/IEJIMH HA €r0 OCHOBE.

WccnenoBannss ObUTM HampaBieHBI
Ha u3ydeHue BiIMsHUS yriuepoasusix HT,
BBOJIMMBIX B BHJIE KOJUIOMIHOTO PacTBO-

of today a great variety of chemical ad-
ditives are developed, which differently
influence the processes of hydration and
structure formation of the composition
of cement binders at strength gain.

It is possible to influence the struc-
ture of cement composites on the macro
level by two methods. Nanomodifiers
may be introduced right to the gauged
water or to the composition of plastify-
ing additive. At introducing nanopar-
ticles the efficiency of the plastifying
additive rise sharply, its expenditure de-
creases, so does the water-cement bal-
ance foe raising the strength, water per-
meability and frost resistance of cement
composites [13].

Preservation of physical, mechani-
cal and operational properties is very im-
portant at introducing additives, which
increase the bioresistance. That’s why
it is necessary to control the change of
strength and other properties of cement
composites modified by biocide addi-
tives while choosing additives.

In order to change the produc-
tion technology and the properties of
construction composites nanoparticles
and nanopowders are used — carbon
nanotubes, natural fullerenes shung-
ite-haydite, shungite carbon, carbon-
contained minerals in the quantity of
0.001...0.01 % of the cement mass
[13, 20]. They influence the kinetics of
chemical reactions and the parameters of
cement stone structure, which provides
the increase of operational indicators of
the products on its basis.

The investigations were aimed at
studying the influence of the carbon
nanotubes (NT) introduced as colloi-
dal solution in hyperplasticizer on the
strength properties of the cement com-
positions, modified by biocide additive
on the basis of Na,SO,.
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pa B runepiuiacTu(puKaTope, Ha IPOYHOCTHBIE
CBOWCTBA LIEMEHTHBIX COCTaBOB, MOAU(DUIIM-
POBaHHBIX OWOIMIHON TOOABKOM Ha OCHOBE
Na,SO,.

Harpuii ceprokucieiii Na,SO, (6e3so-
IHBIN) TpenacTaBiaseT cobOoi  OecIBeTHHIE
KPHCTaJJIbl, KOTOPbIE IJIOXO PAaCTBOPSIIOTCS B
BOJHO-CITUPTOBBIX CpeJax, LIHMPOKO UCIIONIB3Y-
€TCsl B Pa3HBIX OTPAC/X MPOMBILUIEHHOCTH.
OCHOBHBIC XapaKTEPUCTUKU: B BOJAEC HMEET
CBOHCTBO K PAacTBOPEHMIO; B3PBIBO- U IIO-
KapoOe30IaceH; IbUICBO3LYIIHA CMECh He
B3pBIBOOIIACHA; HE TOPIOY; HE CIICKHUBACTCS;
MaJIOTUTPOCKOIIMYCH; OECIBETHBIC KPHCTa-
JBI; TemmeparypHas ycroiuuBocth (32 °C);
0O€3BOIHBIN.

Harpuii cepHOKUCTBIN UCIIONB3YIOT B W3-
TOTOBJICHUM CTEKJIa W IepepaboTke Ipese-
CHHBI;, B KMHO- U (OTOxeNe; B TEKCTUIBHOM,
OyMa)KHOMW, KOKEBEHHOU, METaJLTypriHieCcKOu,
JIETKOH TPOMBILIJICHHOCTH U IIBETHOW MeTal-
Jypruu; Ui NOJXy4eHUs Cynb(aTHON Lenro-
JI03bI ¥ BUCKO3HOTO IIIEJIKA; B OBITOBON XUMHUH
(Hanpumep, Kak 100aBKa K IOPOLIKaM, MOIO-
MM M YHUCTAIIAM CPEICTBAM, ILAMITYHSIM,
3yOHBIM MacTaMm); B BETEPHHAPHOMH, (apma-
LEBTUYECKOW, MEJULIMHCKON (Hampumep, Kak
CPEACTBO JIsl MPOMBIBAHHS HOCA, KaK COJIEBOE
CabuUTEeIbHOE CPEACTBO NPH OTPABJICHUSX,
JUIS. OYMIICHUS] KPOBU M KETyJKa); B CTPOH-
TEIbCTBE B KaYeCTBE MOPO30CTOMKOIo Belle-
CTBa; KAK XUMHYECKOE BEIIECTBO MCIIOIb3YET-
csl B J1a0OpaTopusix B KauecTBE 00E3BOKUBA-
Io1Iero KoMnoHeHTa. OTHOCUTCA K TPETheMy
KJIacCy OMACHOCTH BO3JEHCTBHUS Ha OpPraHu3M
YyeJIoBeKa.

HUccnenyemble cocTaBbl ¢ OHOLMIHON 1 Ha-
HO/I00aBKOM MPUBEJICHBI B Ta0M. 1.

IIpu onpeneseHnn 3aBUCUMOCTEN U3MEHE-
HUS IPOYHOCTHBIX TMOKa3aTeleill u uccienoBa-
HUM KUHETHKU pOCTa MPOYHOCTH OBUTM H3ro-
TOBJIEHBI 00pa3Lbl pazmepoM 1 X 1 X 3 cm u3
COCTaBOB C Pa3lIMUHBIM COMCPIKAHHEM MOJIH-
¢unupyronmx 106aBok. OOpasibl o UcTeye-
HUIO 28 CyT OBUIM UCIIBLITAHBI HA CKaTHE (PHC.).
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Sodium sulfate Na,SO, (an-
hydrous) is colorless needles,
which hardly dissolve in aqueous-
alcoholic media, it is widely used
in different industrial fields. The
main characteristics are: in water
it has a property to dissolve; it is
explosion-proof and fire-proof;
air-coal mixture is not explosive;
it 1s not burnable; does not con-
solidate; slightly hygroscopic;
colorless needles; temperature re-
sistance (32 °C); anhydrous.

Sodium sulfate is used while
producing glass and processing
wood; in film and photo work;
in textile, paper, leather-dressing,
metallurgical, consumer industry
and nonferrous metal industry;
for obtaining sulfate cellulose and
viscose silk; in household chem-
istry (for example, as an additive
to powders, washing and cleaning
products, shampoos, toothpastes);
in veterinary, pharmacy, medical
(for example, as means of nasal
rinsing, as saline purge in case
of toxications, for clearing blood
and stomach); in construction as
cold-resistant matter; as chemical
matter it is used in laboratories as
dewatering component. It is clas-
sified as the third danger class in
the influence on human body.

The investigated composi-
tions with biocide and nano addi-
tives are presented at tab. 1.

At defining the dependencies
of strength properties change and
kinetics investigation of strength
increase the samples with the size
1 x 1 x 3 cm were produced from
the compositions with different
content of modifying additives.
The samples were compression-
tested (fig.).

ISSN 1997-0935. Vestnik MGSU. 2015. Ne 4
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Tabn. 1. DkcnepuMeHTaIbHBIE MOIHU-
(uIMpOBaHHBIE IEMEHTHBIE COCTABbI

Tab. 1. Experimental modified cement
compositions

Homep HemenT ITL] Kaapuesbrit necok kp. | Na,SO,, B macc. | HT B macc. u.
coctaBa | M400, macc. 4. 0,16...0,315, macc. 4. 4. OT IIEMEHTA OT ILIEMEHTA
1 100 300 0 0
2 100 300 3 0
3 100 300 6 0
4 100 300 0 1
5 100 300 3 1
6 100 300 6 1
7 100 300 0 2
8 100 300 3 2
9 100 300 6 2
No. of Cement PC Quartz sand. Na, SO,, in . .
the com- | M400, weight | 0.16...0.315, weight | weight partof | V1 i Weight
S part of cement
position part part cementa
: 19,00
200 17,60 18.30 1720 17,40 17,60
BE
=2 1500
£s
¥ 9
52 10,00
ze
g 'g I
=}
g%— 5,00 1
(=
0,00 -

5 6 7 8 9

Howmepa coctasor
Order number of the compositions

3aBUCUMOCTh M3MEHEHUS MIPOYHOCTH
TIpHU CKaTUU HEMEHTHBIX KOMITIO3UTOB OT BUa
1 KOJIMYECTBEHHOT'O COACPIKAHUA Z[O6aBOK

Kak BugHOo u3 rpaduka, HanOOIb-
niee 3Ha4eHHE MPOYHOCTH MPH CHKATHU
MMEIOT COCTaBbl, COACPIKAIINE B CBOEM
cocTaBe B KayecTBE OMOLMIHOHN 100aB-
KH, HaTpuid cepHokucibii Na,SO, B ko-
JMYECTBE 3 Macc. 4. OT Macchl [IEeMEHTa
(cocraB 2). BBeseHue B COCTaBhI yriie-
poaubix HT mpuBOmuMT K yBEIMYEHUIO
MPOYHOCTH HCCIIEAYEMbIX COCTABOB Ha
5...22 % OTHOCHUTENTBHO KOHTPOJIBHOIO
(cocras 1).

HccnenoBanne OHMONOTMYECKOTO CO-
MPOTHUBJICHHUS COCTaBOB MPOBOIUIIOCH T10

The dependence of strength change at
compression of cement composites from the
type and quantity of the additives

As it can be seen from the dia-
gram, the maximum value of strength
at compression belongs to the composi-
tions possessing Sodium sulfate Na,SO,
in the quantity of 3 weight part from
the cement weight as biocide additive
(composition 2). The introduction of
carbon nanotubes in the compositions
lead to strength increase of the investi-
gated compositions at 5...22 % in rela-
tion to the check one (composition 1).

The investigations of the bioresis-
tance of the compositions were con-
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T'OCT 9.049—91* meromom 1 m 3. Ux
CYIIHOCTh 3aKIIOYaeTcs B BBIICPIKHBA-
HUU 00pa3roB pazmepoM 1 x 1 x 3 cm B
Cpeaax co CriopamH IJIECHEBENbBIX TPHOOB
B ONTHUMAJIBHBIX [T UX PA3BUTHS yCIIOBHU-
sx. [locne ogHOTO Mecsma B 3THX cpeaax
OIIEHUBAJIUCHh TIOKA3aTeld TPHOOCTOM-
KOCTH W (PYHTHIIUIHOCTH 0OpasmoB [9].
Pesynbrarhl MCHBITAHUN TPUBEIACHBI B
Tabm. 2.

Tabn. 2. Pe3ynbTarel UCCIENOBaHUS HA
OHMOCTOMKOCTE

ducted according to the Russian State
Standard GOST9.049—91! by the meth-
ods 1 and 3. Their essence is in holding
the samples of the size 1 x 1 X 3 cm in
the media with spores of mold fungi in
the conditions optimal for their devel-
opment. After 1 month the indicators of
fungi resistance and fungicidity were es-
timated [9]. The results of the tests are
presented in tab. 2.

Tab. 2. The results of bioresistance tests

Crenenb oOpacTanus
Howmep XapakTepHucTUKa COCTAaBOB
rpubamu, O6amTbl .
cocrasa 10 TPUOOCTORKOCTH
Merton 1 Merton 3
1 3 5 HerpubocToiikuit Not fungi resistant
2 1 3 I'pubocTotiknit Fungi resistant
3 0 1 OYHTUIINTHBIH Fungicide
4 0 4 I'pubocroiikuii Fungi resistant
5 0 4 I'pubocroiikmii Fungi resistant
6 0 4 I'pubocroiikuii Fungi resistant
7 0 4 I'pubocroiiknit Fungi resistant
8 0 4 I'pubocroiiknit Fungi resistant
9 0 4 I'pubocroiiknit Fungi resistant
No. of the | Method 1 Method 3 . o
mposi- | The d F funed o Compositions characteristics
comp ¢ degree of fungl growth, of fungi resistance
tion points

TaxuMm 00pa3oM, pe3ysIbTaThl HCCITe-
JIOBAaHUH TTOKA3aJId, YTO MOTUDUKATIH
CTPYKTYPBI IIEMEHTHOTO KaMHS YTIIEPO/-
HeIMH HT MOJIOKHATEITRHO BIMSET HA UX
MIPOYHOCTHBIE U TEXHOJIOTUIECKHIE CBOM-
cTBa. B X0/11€ nccienoBaHuii ObUIO BBISIB-
JIEHO, YTO (DYHTHUITUAHBIMA H TPUOOCTOM-
KHMM CBOMCTBaAMHM 00JIa[al0T COCTaBhI C
onormHo# o6askoii Na,SO,, kotopas
HE M3MCHSIET IMPOYHOCTHEIC TTOKAa3aTeIH

1 TOCT 9.049—91 EC3KC. Marepuasl
MOJMMEPHBIC M HX KOMIIOHCHThI. MeTo/pl Jia-
6GOpaTOPHBIX HCIBITAHUI HA CTOMKOCTH K BO3-
JEUCTBUIO IUIECHEBBIX I'PHOOB // DIEKTPOHHBIH
(boH[ MPaBOBOW ¥ HOPMATHBHO-TEXHUYECKOH J10-
KyMmeHTanuu. Pexxum poctyna: http://docs.cntd.
ru/document/1200015007/. [lara oOpauieHus:
12.03.2015.
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So the results of the investigations
showed that the modification of cement
stone structure by carbon nanotubes
positively influences their strength and
technological properties. During investi-
gations in was found out, that the com-
posites with biocide additive Na,SO,,
which doesn’t change the strength prop-
erties in relation to check composition 1,
possess fungicide and fungi resistant

! Russian State Standard GOST9.049—
910CT 9.049—91 ESZKS. Polymer Materials
and their Components. Methods of laboratory
tests of mold fungi resistance. Electronic
fund of legislative and normative-technical
documentation. Available at: http://docs.cntd.
ru/document/1200015007/ Date of access:
12.03.2015.
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M0 OTHOIICHUIO K KOHTPOJIBHOMY CO-
craBy 1. Beegenne HT B coctaB ¢ 6mo-
uuaHoM jno6askoit Na,SO, yBennuusaet
MPOYHOCTHBIE TIOKA3aTelI COCTaBOB C
conepykaHueM OWOIMIHON T0OaBKOW B
KOJIMYeCcTBE 6 Macc. 4. OT MacChl IIEMEH-
ta. COBMECTHOE BBEJICHHE B COCTaBbI
OmonmmHOM M06aBKu u yrimepoaasix HT
CITocoOCTBOBAJIO TIOTYUYEHUIO OHMOCTOM-
KOTO COCTaBa C IOBBIINICHHOH MPOYHO-
CTBIO. DTO MO3BOJISET CJIENIaTh BHIBOJL O
TOM, YTO HAHOMOJIU(DHUIIMPOBAHUE CTPO-
UTEIBHBIX KOMIIO3UTOB TIOCPEICTBOM
BBEJICHUS YIIICPOJAHBIX TPYOOK MOXKET
2(h(HEKTHBHO HCIOIL30BaThCS HA pas-
JUYHBIX CTATHUSIX POPMUPOBAHUS CTPYK-
TYPBI CTPOUTEIHHOTO MaTepraa.
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