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Yemanoeneno, umo ucmuparowan obpabomka okcuooe memannog, Kpucmaniuzyro-
wuxca no muny 2anuma (CaO, MgO), nonusncaem ux peakyuonnyto cnocoonocms. Ckopocms
CHUMCEHUA AKMUGHOCHMU 3AMEMHO GblUie, UeM IMO MOXHCem Oblmb 00BbACHEHO YMEHbUICHUEM
yoensroii nosepxnocmu okcuoa. Tax, o1 MgO nocneonss cuuscaemcsa na 30-40 % ,mozoa kax
aKmueHocmo okcuoa ¢ maznesuanvhom yemenme —na 250-1000 % € omauuue om oopadomku
yoapnozo muna 6 subpomenvuuue). Ananozuunbvie pe3yabmanmol OblU ROJIYUEHBL 0151 63AUMOOEL-
cmeusn Mexcoy OKCUOOM KAabUUusa U 6000, pacmeopamu opmogocghopnoii Kuciomsl u coJeil.
Yoenvnan nosepxnocms nopowka CaO 00 u nocie ucmuparoueii oopadbomku no memooy 63T
cuuxcaemcsa na 50-60 %,a uzmenenus koncmanmel ckopocmu Haxoosamces é npedenax 1,5-34
pasa. Iloooonas mexanuueckana oopadbomka ne 6vi3vléaem cX0OHbIX NPOUECCOB 6 CUCHEMAX C OK-
cuoamu oepunnusn u yunka (cmpykmypuotit mun giopmuyuma). CHudzCeHue peaKkyuoHHoii chocoo-
HOCMU OKCUOO08 MAZHUA, KAbUUA U KAOMUS MOIHCEM ObImb CEA3AHO ¢ HEKOMOPBIMU UIMEHEHU-
AMU YOPMBL NOAUKPUCIMATIIUMOE € X00e ucmuparouieil oopadomku. Ilpodonrcumenvnoe ucmu-
Ppanue npueoOUm K CKOIbMHCEHUI0 N1OCKOCHeEll, 8bIPABHUBAHUIO, YO XAPAKMEPHO 011 KPUCMAI-
7106 Kyouueckoii cunzonuu. Taxum obpazom, HecosepuieHHbLIL NOGEPXHOCHIHBLIL C101, HACbLULCH-
Hblil depekmamu, yoansaemcsa ¢ 3epen. Menvuaiiniue uacmuysl, omoeneHHle 6 npoyecce mexa-
HUYECKOU 00pabomKu om OKpy2iblX 3epen, Ha nepeoii cmaouu (00 5 Mun) npoaeiaonm noevluLeH-
HYI0 AKMUGHOCHb, HO 8NOC/IEOCMEUU 00PA3YIOMCA MAJI0 AKMUEHble nlomHble azpezambyl. bonee
ynopaoouennvie 001acmu, 0OHA}CEHHBIE NPU UCMUPAHUL, 63AUMOOETICIEYIOm MedleHHee, Uem
UCXOOHble 3epHa u omujenusuwiueca yacmuysl. bnazooapsa smomy, peakyuonnaa cnocoonocms
cuuxcaemca. Kpucmannumel okcuooe yunka u depunnus, Hanpomue, NPAKMUUECKU He umMe-
HAIOM CEOUX OUEPMAHUIL 8 NPOYECCE UCIMUPARU, UX PEAKUUOHHAA CROCOOHOCHb 0CHAemcs no-
cmosanunoii. Takum o6pazom, mexanuueckoe ucmupanue 0KCuO08, KOMopvle KPUCMANIUIYIOMCA
no muny zanuma, 0elicmeumeIbHO HO360J1A€Mm NOHU3UMb UX PEAKYUOHHYI0 CROCOOHOCHb 8 00-
60JIbHO WIUPOKUX npedenax. Imo omKpbvleaem HO8ble 803MONCHOCHIU 6 XUMUU 8ANCYULUX MaAme-
Puanoe, 0aeas 603MOHCHOCHL 00CHUYD MPEOYEMOZ0 COOMEEHICIBUA MENHCOY CKOPOCMAMU XUMU-
4eCcKOIl peaKyuu CmpyKmypooopaz08anus 8 ANCYUUX CUCIEMax, Ymo A6J11emcs HeodX00UMbIM
ycoguem 01 00pazo8anus nPOUHbIX MOHOTUMHBIX KOMHOZUYULIL.

KiroueBble ci10Ba: peakOHHAsI CIIOCOOHOCTh, MEXaHOAKTHUBAIIHS, MEXaHOIIACCUBAIINS, NCTHPAFOIIAS
00paboTka, yaapHas 00paboTKa, BSOKYIITHUE CBOMCTBA, OKCHIIBI METAJIIIOB, CTPYKTYPHBIA THII TalIUTa, CTPYKTYP-
HBIH TUM BIOPTIUTA, (DOCPATHEIC BKYIIAE CUCTEMBI
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It has been established that some abrading treatingihmetals oxides crystallizing by halite
crystal type (CaO, MgO) reduces their reactive chitity. The activity reduction rate was substantial
higher than that which could be explained by redngi of oxide specific surface. So, it is reduced for
MgO by 30-40 %, while the oxide activity in the nmeggium cement — by 250-1000 % (contrary to an
impact treatment in a vibration mill). Similar redts have been obtained for the interaction between
calcium oxide and water, solutions of orthophosplmacid and salts. CaO powder specific surface be-
fore and after abrading treatment by BET method texks by 50-60 %, while variations of rate constant
ranged from 1.5 to 34 times. The same mechanicahtment has a little effect on similar processes in
systems where beryllium and zinc oxides are pregstiticture type of wurtzite). The reactive capatyil
reduction for calcium, magnesium and cadmium oxidean be connected with some changes in the
form of polycrystallites' particles in the abradingeatment process. The more prolonged abradinglea
to plane sliding and some exposing flat surfacesdk are characteristic for crystals of cubic syngon
Thus, an irregular defect layer is removed from gna. Small particles separated in the course of a
mechanical treatment from rounded grains at thedirstage (up to 5 min) show an increased activity,
and then quite dense low active aggregates are feamThe more ordered zones, exposed in the course
of an abrading, react slower in comparison to thdtial grains, as well as to thin particles beingplé
out. Due to this process the chemical activity reds. On the contrary, zinc and beryllium oxides sry
tallites in the abrading treatment practically doohchange their outline character; their chemicaka
tivity remains constant. Thus, the mechanical abiag treatment of oxides, which crystallize by halit
type, really allows reducing their reactive capatylin quite wide limits. This opens new opportuieis
in chemistry of binding materials, allowing achiewy needed proportion between rates of chemical in-
teraction and structure-forming in binding systemwhich is a necessary condition for a solid monlit
compositions' formation.

Key words: reactive ability, mechanical activation, mechanjgsivation, abrading treatment, impact treat-
ment, binding properties, metals oxides, halitecstral type, wurtzite structural type, phosphateling systems
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INTRODUCTION be referred to as such compositions: lime and ywedbr
cium and magnesium oxides with orthophosphoric,acid

o2 L and a range of binding systems of magnesium setting
glomerate on the base of a binding material is é&m To reduce reactive ability of binding compo-

in the case if the rate of any chemical reactidwben nent in relation to a tempering liquid the preliany

components of the binding system is closely COrgjgn temperature processing is widely used, as aeell

sponding to the structure forming rate. __adilution with any inert component, partial nelifa:
_Along with that, some compositions are settingon of an acid tempering liquid (particularly phos

too quickly and with substantial heat release, ltreds phoric acid), etc. To reduce the lime activity #ssug-

to loosening and disintegration of the initial fladf  gested to use an artificial cooling (the removah o6-

news growths and makes it impossible to form astaljo;qeg hydration heat), which promotes to incréiaese

structure. In particular, the following combinaotan  |ine stone strength by an order (works by B.V. Osin

It is known that a strong structure of a con
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and L.G. Shpynova). Complex polyfunctional addi- pH_,
tives allow reducing the heat release rate, andimai

taining sufficiently the high strength of a limeose 0071 1%
(30-50 MPa) at the minimal porosity (10-20%) due to 0,06+ 1122
the hydration setting. The penetration into CaGscry 10
talline lattice of small sized cations, like*SiAl®*, % %] '
Fe**, which exert high polarization capability in the B T 7 e
burning process, also limits rate of @ns' protoniza- Sy lue
tion when the hydration occurs [1]. '

It is known that in the course of a mechanical 0021 144
chemical processing the activation of various nialer 0,01- {112
takes place, including some increase in the hyahati 000 1o
activity of binding materials (works by L.M. Su- "0 2 4 6 8 10 12 14
limenko, G.S. Khodakov, and others). In case afa p T, min
longed grinding, the aggregation of obtaining tHis- a
persed is observed, which reduces activity of mater '] e e
as a whole. 60 1 115 {1e

Experimental technique was described in [2-4]. jg_ 501 2 i‘z‘g f1e 8

RESULTS AND THEIR DISCUSSION T 40 S 1102 J114™

While having been investigating of an abrad- 3] . N 1% &l
ing treatment on the reactive capability of calciamal 20+ A~\ 1° 1110
magnesium oxides, we have established [2-4] treat th 4] / \ : ’
reduction rate of their activity was substantidligher " . ] 108
than that which could be explained by reducing of 0 2 4 6 8 10 12 14
MgO specific surface; it is reduced by 30-40 %, levhi T, min
the oxide activity in the magnesium cement — by-250 b
1000%. Fig. 1. Influence of vibration (a) and abradingtfeatment period on

. S . . MgO dilution rate, determined by pH-metry databjeand by varia-
It s foynd that with mcref"‘S'ng time of Mg(_)tions of M¢* ions concentration (b, curve 1), and maximum \sahfe

powder abrading (contrary to an impact treatmert in  the solution pH (b, curve 4) and Kigoncentration (b, curve 3)

vibration mill, Fig. 1a) values of effective constsiof  Puc. 1. Biusnne mmmrensroctn BuGpaunoHHoii (a) n netupato-

dilution rate (Fig. b, curves 1, 2) and top values ofmeii (b) 06paboTku Ha ckopocTs pactBopenus MgO, onpenenen-

ions concentrations (Fig.bl curves 3, 4) reach the "Y' o Aaussn pFl-uetpun (3, b) u 110 usmeHeHMIO KOHUCHTpa-
. uuu noHoB Mg#* (b, xpuBas 1) 1 MakcumalnbHble 3HauYeHUsE pH

maximum peak. pacrsopa (b, kpusast 4) u konuenrpauun Mg?* (b, kpusas 3)

The more prolonged abrading leads to plane I
sliding and some exposing flat surfaces that aeg-ch
acteristic for crystals of cubic syngony, to whioag-
nesium oxide relates (Fig. 2b). Thus an irreguédeck
layer is removed from grains. Due to this procéss t
chemical activity reduces which is confirmed by re-
duce in oxide dilution rate. Small particles sepeadan
the course of a mechanical treatment from rounded
grains at the first stage (up to 5 min) show andased
solubility, and then quite dense aggregates araddr
(Fig. 2c) that have low activity [5].

Similar results have been obtained in the
course of the research of the interaction betwedn c
cium oxide and water (Figa} solutions of orthophos-
phoric acid (Fig. B, ¢, d) and salts (Table 1). Some
inflexions appear on the relations, which are egfigc
distinct for water and acid low concentrations (B

: : ; : Fig. 2. Microphotographies of MgO crystals: no treent (a), af-
b). With growth of HPQu concentration this effect is ter abrading (b, ). after vibration treatment (d)

mitigated (Fig- 8, d) Puc. 2. Mukpodororpadun kpucrauioB MgO 6e3 o6paborku (a),
nocsie ucrupanus (b, ¢),nocne BuGpoodpadorku (d)

ot
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Fig. 3. Influence of CaO abrading treatment on ydration in water (a) anddROs solutions (b-d)HsPO4 concentrations, %:
b-1.2;c-12.1;d-15.4. Abrading time, mir: @; 2-5; 3-10;4-15
Puc. 3. Biusiaue uctuparomieii oopadorku CaO Ha mporecc ero ruaparaiuu B Boje (a) u pacrsopax HaPO4 (b-d). KoxuenTparms
H3PO4, %: b —1,2; ¢ —12,1; d — 15 Bpems ucTupaHus, MUH:
1-0;2-5;3-10;4-15

Table 1
Effective hydration rate constants of calcium oxidein salts solutions

Taoauya 1. 3¢ PpeKTHBHBIE KOHCTAHTHI CKOPOCTH IHIPATALNNH OKCHAA KAJbIMS B PACTBOPAX coJiei

: Effective hydration rate constantg/k"., sec, in solution
Ab:ji(:la:]t?c}:\eﬁ?;e WaterBoa CaCb Ca(NQy). Ca(NQ): Ca(NQ):
' (5%) (5%) (10%) (15%)

0 0.50+ 0.01 0.68+ 0.02 0.44+ 0.02 0.31+ 0.07 0.40+0.01
1.8+0.1 14+0.1 1.2+0.1 1.6£0.4 5.6+0.1

5 0.35+ 0.03 0.32+0.01 0.44+0.02 0.40+0.03 0.37+0.03
1.6+£0.1 1.1+0.1 1.2+0.1 1.6+x0.1 2.3+0.1

10 0.31+0.01 0.08+ 0.02 0.10+0.01 0.16+0.01 0.40+0.01
1.1+0.1 15+0.1 15+0.1 1.0£0.1 3.9+0.1

15 0.11+0.01 0.02+ 0.00 0.03+0.01 0.14+0.01 0.28+0.01
0.89+ 0.08 1.2+0.1 1.6+0.1 1.1+0.1 2.0+ 0.01

Measurements of CaO powder specific surfadeave been determined. For the initial calcium oxide
before and after abrading treatment by BET methodhen calcium chloride (5-10%) as a tempering liquid
have shown a reduction in this characteristic by 5@vas used, it was not possible to determine thé¢ star
60%, while variations of rate constang kanged from setting due to the rapid reaction; the end of sgttvas
1.5 to 34 times. Presumably, changes in the camditiobserved in ~20 sec, end of setting — 30-32 sec.
of the solid surface are of a substantial signifeea So, Compared were the results obtained for a large
the more ordered zones, exposed in the course of #nber of metals oxides belonging to the Il grofip o

abrading, react slower in comparison to the initidhe Periodical table, crystallizing in various syss.
grains, as well as to thin particles being split ou So, alkali-earth metals oxides and cadmium oxide ha

To confirm the fact of the slowdown of Caothe structure of halite NaCl. Bel’yllium and ZinddBG,

hydration in solutions, terms of compositions'isett N Which covalent bond plays a substantial panmfo
the lattice of wurtzite ZnS type.
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In Table 2 there are presented terms of settiriyity in reacting with water vapors and ¢(3]. Be-
for compositions including beryllium, magnesiumsides, the calorimetric determination of the engagy
cadmium, zinc oxides andPIOy solutions. cumulated in the mechanical treatment process, has
shown its substantial increase when high-energnint
Table 2 sive impacting equipment (planetary, vibration g)ill
Influence of abrading treatment of oxideson setting ~ had been used, while preliminary powders' abrading
leads to some decline in this characteristic.

time for phosphate compositions
Tabnuya 2. Bausinue ucTUpaouieii 00padoTKH OKCHI0OB

HA CPOKH CXBAThIBAHHUSA (pocPATHBIX KOMIOZHIU . 20 o
Treatment duratio|  Setting start, Setting end, . i ,
min h-min-sec h-min-sec
BeO —H3PO4
0 0-28-15 0-38-20
5 0-26-50 0-37-50
10 0-21-45 0-40-15
15 0-29-30 0-42-25
MgO —H3PO4
0 Quick setting 0-02-00
5 0-02-00 0-04-30
10 0-51-30 1-47-40
15 More than 3.5 hrs Not established
CdO —H3PO4
0 0-00-35 0-02-25 i _
5 0-04-45 0-09-00 I
10 0-42-00 1-15-00 —-‘ﬁcl-—
15 Zn3f§£g4 2-30-00 Fig. 4. Micropho?ographies of ZnO crystals. Abragtreatment
time, min:a—0; b—-5;c—-10
0 0-12-00 0-13-50 Puc. 4. Mukpodortorpadpun ZnO. nUTeIbHOCTh HCTHPAIOIICH
5 0-06-50 0-07-40 obpaborku, mun: a — 0; b —5; ¢ — 10
10 0-09-10 0-10-45 .
15 0-10-00 0-11-15 It was also noted that the mechanical pas-

sivation has shown itself for several other oxidegch

It can be clearly seen that there occurs a sufystallize by halite NaCl type (NiO in particular)
stantial slow-down of the chemical interaction afgn ) Thu_s, the mephanlcal ?‘brad'”g treatment of
nesium and cadmium oxides, which crystallize by haXides, which crystallize by halite type, reallyoats
ite type, while the same mechanical treatment hizs a '€9UCing their reactive capability in quite widits.
tle effect on similar processes in systems wherglbe This opens new_opportL_mlt_les in chemistry of pngdln
lium and zinc oxides are present (structure type gyaterials, allowing gchl_evmg n_eeded proportion be-
wurtzite). These regularities can be confirmed &y r tween rates of chemical interaction and structoreaf

sults obtained when water-salt tempering agents hidl§) In binding systems, which is a necessary comit
been used for the same oxides. for a solid monolith compositions' formation.

The reactive capability reduction for calcium, The abrading treatment is certainly the more
magnesium and cadmium oxides can be connectgfPnomic in comparison with a prolonged high-tem-
with some changes in the form of polycrystalliga- Perature burning (1200-1600 °C and higher), whsch i
ticles in the abrading treatment process. ap_plled at present for r(_aducmg activity of sqmcde;.

On the contrary, zinc oxide crystallites in thd! IS Necessary to admit that the range of invastid
abrading treatment practically do not change tbes substances that change their reactive capabilitierun

line character (Fig. 4), which fact correspondthiir the influence of a mechanical treatment of abrading
constant chemical .act’ivity (Table 2). type is rather limited, but the fact that there among

Apart from microphotographs, as a confirmathem such important oxides, from the technological

tion of some micro-structural ordering the follogin POINt of view, as Ca0 and MgO, makes this workeo b

can be considered: an increase in powders' detisity, €fficient and promising.

sharper peaks form in diffractograms, IR-spectra. CONCLUSIONS

Plane surfaces with little defects show the smalter The MgO dilution in water after vibration and
abrading treatment was studied. The impact treatmen
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leads to the continuous growth of the dilution rateimilar result is obtained for phosphate bindingneo
while dilution characteristics dependences have-magositions setting time.

ima in the course of abrading.

Obtained observations are explained in the

Some slowdown of abraded CaO with wateiterms of some micro-structural ordering of metals o
solutions of orthophosphoric acid and salts; tleevsl ides crystallizing by halite type.

down degree is proportional to the abrading timee T
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