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The electro-physical parameters of cement-contgintapacitive structures are studied using
dielectric spectroscopy under water vapor sorptonditions.For surface treatment of ordinary Portland
cement from vapor phase, we used triamon as aasuesinodifier. The composition of triamon corregfon
to the chemical formula [(HOE,);N'CH][CHsSO; ]. The frequency dependence of electro-physical
parameters of the structures were studied in #guincy range 12 Hz — 100 kHz using the Goodv@Ir-
meter (model 819). For this technique the samplas pressed with tin foil under high pressure (3af).b
The end thickness of such parallel-plate capaewas ~1 mm. The electro-physical parameters of argin
Portland cement weakly depend on the relative hitynaf air up to ~ 75 %. For p/ps > 85 %, sorptioi
water vapor may lead to the capillary condensationnon-modified Portland cement. Increase of
hydrophobic properties of an ordinary Portland cetves a result of processing in vapors of quatgrnar
compounds of ammonium is revealed. The found effent be useful for industrial production of dry arh
mixes.

Keywords: ordinary Portland cement, quaternary ammonium @mg, adsorption modification,
water repellency

MeTooM MAICKTPUYECKOW CHEKTPOCKOMHMU HCCIIENOBAHBI  JNEKTPOPHU3NUSCKUAE MTapaMeTphl
LEMEHT-CO/ICPIKAIIX KOHICHCATOPHBIX CTPYKTYp B YCIOBHUSIX COPOLMHU MapoB BOIbl. B kauecTBe 00beKTa
uccienoBanms Obl1 BhIOpaH MopTiaHaneMeHT 0e3 no6aBox Mapku M500 DO (OCT 31108-2003).13
[IEMEHTHOTO Toporika mpu gapieann 300aT™. nmpeccoBanack tabdaerka guamerpom 10 MM u TommuHOH 1 MM
C OJIOBSIHHOM (DOJIBTOM B KAYECTBE BEPXHETO M HUYKHETO 3JIEKTPOJOB. DJICKTPOPHU3UICCKUE XaPAKTEPUCTHKH
cOPMHUPOBAHHBEIX KOHACHCATOPHBIX CTPYKTYP (EMKOCTBH, COMPOTHBIICHHUE, TAHTCHC YA JUIICKTPHICCKHX
HOTEPh) M3MEPsUIM B yacToTHOM auanazone 12 I'm — 100kI'a ¢ momomipro LCR-merpa (Goodwill-819),¢
YCPEAHCHHEM IO JeCSITH H3MepeHusM. [lo 3neKTpODU3MYSCKHM XapaKTePUCTHKAaM MOPTIAHIIEMEHT
HE3HAYHUTENIBHO COPOUPYET Mapbl BOABI MPH OTHOCHTEIBHON BIAXKHOCTH OKPYXKAOIIEro Bo3ayxa mo 75 %.
[pu 3HaYeHHAX OTHOCHTEIBHON BiIakHOCTH Gosee 85 % copOuusi BOASHBIX MAPOB MOXKET MPOXOAUTH MO
MEXaHH3MY KalWUIApHOH KoHaeHcauun. OOpaboTka mapamMd TpPHAMOHA TMPHBOJAMT K 3HAYUTEILHOMY
HOBBILIEHUIO TUAPOQOoOHOCTH MopTiaaHaueMenTa. OOHapyKeHHBIH 3P(EeKT MOXKET OBITh MCIIOJIB30BaH MPH
OPOMBIIUICHHOM HU3TOTOBICHUH CYXHX CTPOUTEIBHBIX CMECEH.

KaioueBble ciioBa: MOPTIAHIIEMEHT, YETBEPTHYHbIC COCAMHEHMS! AMMOHUS, aICOPOILMOHHOE
MoaudunrpoBanue, THAPOHOOHOCTH

Introduction

Moisture content in various construction materigln undergo considerable
changes, and determination of their parameters d@snecarrying out researches
of humidity influence on their characteristics. Digr the hardening and formation of
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structure of a cement stone there is a chemicatdntion of free water with cement, also
water evaporation. Electro-physical methods, indgdvarious variants of dielectric

spectroscopy [1-4], take an important place amoxgeemental studying methods of
water interaction with a dispersed matrix.

Control of structure on a nano-level is the keyuéssn elaboration of hi-tech
construction composites of new generation. Applbcatof the organic surface-active
substances (surfactants) is the effective way oflifyimg of cement mixes influencing
hydrophilic and hydrophobic characteristics of comgnts and interphase interactions.

Despite a significant amount of investigations afuafactant role in formation of
structure and properties of cement systems of harde searching of effective,
technological, economic and ecologically safe pdesdrs is actual.

A prospective solution of this fundamental problesnmse of dry cement processing
in vapors of quaternary compound of ammonium (taajrwhich efficiency in formation
of surface properties of metals nano-powders isgatan practice [5]. Use of this nano-
modifier for control of surface properties of cermsystems is new.

Experimental

For surface treatment of ordinary Portland cememhfagueous solution and vapor
phase, we used triamon as a substance-modifierchwisi used to impart antistatic
properties to the textile and polymer materialse Tbmposition of triamon corresponds to
the chemical formula [(HOE4)sN"CH3][CH3SO; .

The frequency dependence of electro-physical paemef the structures were
studied in the frequency range 12 Hz — 100 kHz qu¢ive GoodwillLCR-meter (model
819). For this technique the samples was presstdtimi foil under high pressure (300
bar). The end thickness of such parallel-plate camawas ~1 mm. The sample under
investigation was placed into a hermetically sealelti, in which a dryer with silica gel
was used for removing water vapor. The requiredes&bf relative humidity pivere set
by the standard method using saturated solutionamdus salts. The time of stabilization
of stationary states in the sorption — desorptiorc@sses for structures was about 24 h.
The temperature of all measurements was 295 K.

Results and discussion

The frequency dependence of the structure capaeitam monotonic, and it
increases systematically with the relative humidifyambient air and upon a decrease in
the measuring signal frequency. As it was showriezaj6], dependence of electric
capacitance of structures with hydrophilic dielestion relative humidity is determined by
amount of adsorbed water and its distribution sulator.

At low frequencies of a measuring signal, the reghaof interphase boundaries
gives the significant contribution to the value edéctric capacitance (Maxwell-Wagner
effect). Capacitance at a high frequency [7] israbef generally by amount of free water in
insulator. Therefore, the dependence of the cagrast C of this structure on the relative
humidity (p/p) in this case reflects qualitatively the form bétisotherm of water vapor
sorption by insulator (cement).

Figure represents such typical dependence for amnany Portland cement
measured before and after its processing in triamagors. The initial parts of curves is
similar the adsorption isotherm corresponding &® mfonomolecular and poly-molecular
layering. Cement slightly adsorbs water vaporsedtive humidity up to 75 % then on
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curve C (p/p essential growth with a tendency to saturatiop/pi> 85% is observed.
It can reflects the capillary mechanism of condgaraof water vapor [8] in mesopores
with a characteristic diameter ~ 10 nm.
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Fig. 1. Dependence of the capacitance of the cenmmaining structure
on the relative humidity for virgin (1) and modifi€2) Portland cement.
Frequency of measuring is 10 kHz

Processing of cement in triamon vapors leads tentis$ increase of its water
repellency. Electric capacitance slightly increasesp/p=85%, remaining at absolute
humidity ten times less its value for non-modifeament.

Conclusion

Thus, the electro-physical parameters of ordinastléhd cement weakly depend
on the relative humidity of air up to ~ 75 %. Fdp4> 85 %, sorption of water vapor may
lead to the capillary condensation in non-modifi€drtland cement. Increase of
hydrophobic properties of an ordinary Portland ceinaes a result of processing in vapors
of quaternary compounds of ammonium is reveale@ fband effect may be useful for
industrial production of dry cement mixes.
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