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AHAJIN3 TEIIJIOTBI OBPA3OBAHUA TNHAPOCHUJIMKATOB
KAJBIMSA B U3BBECTKOBO-KPEMHE3EMUCTON CMECH
NP MEXAHUYECKOM AKTUBAIIUU

B 3anexHOCTi BiJ 3aCTOCYBaHHSI MEXaHIYHOI aKTHBALlll BAITHSIHO-KPEMHE3EMUCTOTO B'SHKYUOr0 IIPH BHPO-
OHUITBI CUJIIKATHOI LIETJIM MPOBEACHO MOPiBHIILHUN TEPMOJMHAMIYHUIN aHaJi3 TEIUIOTH YTBOPEHHS Tif-
pocuitikaTiB Kanblito. Ilokazano, mo MexaHiYHa aKTWUBALlisl MO3UTUBHO BIUIMBAE€ HA CHUJIIKATHY CYMIill,
301TBIIYIOUHM TEIUIOTY YTBOPEHHS TiAPOCHITIKATIB KaJIBIII0 B cepeaHboMy Ha 6800 Kan/Momb.

Depending on the application of mechanical activation of lime-siliceous binder in the manufacture of sil-
ica brick Thermodynamic analysis of the comparative heat of formation hydrosilicates of calcium. Shown
that mechanical activation positively affects the silicate mixture, increasing the heat of formation of hy-
drosilicates of calcium an average of 6800 cal/mol.

Bce Gonee mmpokoe mMpUMEHEHHE KaK HOBBIM CIOCOO YCKOpEeHHS (PU3HUKO-
XUMHAYECKHUX MPOLIECCOB HAXOJIUT AKTUBALMS M3MEIbUYCHUEM, HCIOIb3yeMas s
YCKOPEHUSI TEXHOJOTHYECKUX MPOLECCOB WM CHUKEHHS SHEPreTUUYECKUX 3aTpar
Ha 00pa0O0TKy MUHEPATbHOTO ChIPHS.

[Ipouecc nu3MenbueHUs — 3TO HE IPOCTO YMEHBUICHHE PAa3MEPOB YaCTHI[. DTO
CJIOKHBIH (PUBMKO-XUMUYECKUI MPOIECC YBEJIMYECHHUS MOTECHIHAIbHON SHEPTHU
BEIIECTBA U MOBBIIICHUS €r0 XMMHUYECKOW AKTUBHOCTH BCJIEACTBHE YBEIMYECHUSA
MMOBEPXHOCTHOM YHEPTUU U SJHEPTUU BHYTPEHHErO CTpoeHus [1].

Mexannueckasi 00pabOTKa KOMIIOHEHTOB OKa3bIBAa€T 3HAUUTEIbHOE BIUSHUE
Ha XapakTep U XOJ XUMUYECKUX pPEaklUi, B PE3yJIbTaT€ BO MHOTUX CIy4asiX MpoO-
OYKThl PEAKIMN 3HAYUTEIBHO OTIWYAKOTCS OT TE€X K€ MPOIYKTOB, MOJYYECHHBIX
MpU TPAAUIIMOHHOM XoJie peakiuid. [Ipuuem, npu MexaHudeckoi oOpabOTKe Xu-
MUYECKUE Peakly Hanboyiee MHTEHCUBHO MPOTEKAIOT HEMOCPEACTBEHHO B MEpPHU-
0J1 MEXaHWYECKOW 00pabOTKHU C MOCTENEHHBIM 3aTyXaHUEM TOCJIe €€ CHATUA. YKa-
3aHHOE OOCTOSITENILCTBO OMpPEEsAeT 0COObIN UHTEPEC K UCCIEIOBAHUIO SHEPIETH-
YECKOT0 COCTOSIHMSI MUHEPAJIBHBIX BEIIECTB Cpa3y MOCIE MPEKpalICHUs] MEXaHHU-
YECKOr'0 BO3JEHCTBHUS.

AKTHBUPOBAHHBIE TBEPABIC BEIIECTBA XAPAKTEPU3YIOTCS TEPMOAMHAMUYE-

CKOM HEYCTOWYMBOCTBHIO BCJEACTBUE HAPYIICHHS CTAOMIBHOTO PaCIOJIOKEHHUS
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CTPYKTYPHBIX 3JIEMEHTOB (MOHOB, aTOMOB, MOJIEKYJT M MX AJIEMEHTAPHBIX PYIIH-
POBOK), ciararouux TBepaoe teno. [lo cpaBHEHUIO ¢ UleaTbHBIMU MOHOKPHCTAJ-
JaMU aKTUBUPOBAHHOE M3MEIBYCHUEM BEIIECTBO XapaKTEPU3yeTCs UHBIMU 3HAUe-
HUAMH CTaHAAPTHOM CBOOOLHOM sHeprun oOpaszoBaHusa AGygs,, TEIIOTEI 00pa3oBa-
Hus (HTansnun) AHge, [1].

dusnyueckas CyIIHOCTh MPOllecca MEXaHMYECKON aKTHUBAllMU HE UMEET 4YeT-
KOT'0 OMPENIENICHUS] U BBIPAXKAETCA COBOKYIMHOCTHIO (DU3UKO-XUMHYECKUX HM3MEHE-
HUM, CBSI3aHHBIX C HAKOIUJIEHUEM MOBEPXHOCTHOM M BHYTpPEHHEN HHEPTHH, T.€. Be-
HIECTBO MPUOOpETaeT U3OBITOUHYIO SHEPTHIO.

N3menenust, mpoucXo e Mpu 3TOM C MUHEPAJIbHBIMU BEIIECTBAMH, CO-
MPOBOXKIAIOTCA TMEPEXOJAOM B COCTOSIHUE, XapakTepusytoieecss 0ojee BBICOKOU
SHTAJIBIIUEN.

Tak, nepexona kBapil — aMOp(MHBIA KPEMHE3EM COMTPOBOXKIAETCS MTOBBIIIICHUEM
SHTAJIBIIHUU B 2,5 KKaJI/MOJb [2].

HakomienHast mpu MEXaHMYECKOW aKTHBAIlMU BEIIECTBA YHEPTHUSI MPOSIBIISICT-
Csl B MOBBIIICHHUH XUMHUYECKOM aKTUBHOCTU B MOCIENYIOIIMX Mpolieccax nepepa-
ootku [3].

B.1. babymikuneiv, I''M. MartBeeBbiM, O.I1. MuemgnoBsiM-IleTpocsiHom B
cucreme Ca(OH), — S10,— H,O 0b111 paccCMOTpEHBI peakiiuu 00pa3oBaHusl AEBITH
TUAPOCUIIMKATOB KalblMsl: THieOpanauTa, adBuunta, (oinaruta, KCOHOTIUTA,
puBepcaiiaura, TobepMmopura, miaomouepura, okeanuta u rupoiaurta uz Ca(OH),,
B-xBapma u Boasl 1y cootHomeHus Ca(OH),u SiO,, paBabix 1 : 2,2 : 3,5 : 6,
1:1,4:3,3:2,2:1.

C ydeTroM TOro, 4Tto mo JaHHBIM XWHTA [4] IPU MEXAHUYECKOW aKTHUBALUU
3 % xpuctammueckot Si0, mepexoJUT B paCTBOPUMOE COCTOSIHUE JJIsI CpPaBHU-
TEJIBLHOTO aHaiu3a ObLI MPOU3BENICH pacueT TEIUIOTHl 00pa30BaHUs MPU TEMIIEpa-
type 273, 298, 323, 423 u 473 K o0pa3zoBaHusi TUAPOCHIMKATOB B CHUCTEME
CaO — Si0, — H,O, npu 61M3KOM K IPOU3BOACTBEHHOMY cooTHomeHud, CaO u
Si0,, paBHOTrO 5 : 95 B 3aBUCUMOCTH OT IPUMEHEHHS aKkTUBaluu. MicxoHble AaH-
HbI€, UCIIOJIb30BAHHBIE B pacyeTax, 3aMMCTBOBaHbI U3 [3].

VYpaBHeHus peakuuii o0pa3oBaHusi TUAPOCHINKATOB KalbIus 0€3 aKTUBAIUU
5Ca0+95S10,+5,5H,0 = 5/2(2CaO0 - SiO - 1,17H,0)+ 92,5810,+2,575H,0 (1)
5Ca0+95810,+5,5H,0 = 5/3(3Ca0O - 2510 - 3H,0)+ 275/3510,+0,5H,0  (2)
5Ca0+95S10,+5,5H,0 = 5/4(4Ca0 - 3SiO - 1,5H,0)+ 91,25S510,+3,625H,0 (3)
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5Ca0+95510,+5,5H,0 = 5/6(6CaO - 6S10 - H,O)+ 90S10,+28/6H,O
5Ca0+95510,+5,5H,0 = 5Ca0 - 6S10 - 3H,0+89S10,+ 2,5H,0
5Ca0+95510,+5,5H,0 = 5Ca0 - 6S10 - 5,5H,0+ 89510,
5Ca0+95510,+5,5H,0 = 5Ca0 - 6S10 - 10,5H,0+898S10,
5Ca0+95510,+5,5H,0 = CaO - 2810 - 2H,0+93S810,+3,5H,0+4Ca0O

5Ca0+95810,+5,5H,0 = 2Ca0 - 3510 - 2,5H,0+92S10,+3H,0+3Ca0O

(4)
)
(6)
(7)
(8)
)

VYpaBHeHuUs peakiuii 00pa3oBaHUs THAPOCUIUKATOB KaJIbIIU C aKTHBAIIACH:

5Ca0+92S10,(B-xBapi)+3S10;,(ctexno)+5,5H,0 =
=5/2(2Ca0 - Si0;(ctexno) - 1,17H,0)+ 92,5S10,(B-xBapm)+2,575H,0

5Ca0+92S10,(B-xBapi)+ 3S10;,(ctexno)+5,5H,0 =
=5/3(3CaO0 - 2510,(cTekio) - 3H,0)+275/3S10,(B-kBapir)+0,5H,0

5Ca0+92S10,(B-xBapir)+ 3S10;,(ctexno)+5,5H,0 =
=5/4(4Ca0 - 3Si0,(ctexno) - 1,5H,0) +91,25Si0,(B-kBapm)+3,625H,0

5Ca0+92S10,(B-xBapi)+ 3S10;,(ctexno)+5,5H,0 =
=5/6(6Ca0 - 6Si0,(ctexno) - H,O)+90SiO,(B-xBapim)+28/6H,0

5Ca0+92S10,(B-xBapir)+ 3S10;,(ctexno)+5,5H,0 =
=5Ca0 - 6Si0,(ctexno) - 3H,0+89Si0,(B-kBapm)+ 2,5H,0

5Ca0+92S10,(B-xBapir) +3S10;,(ctexno)+5,5H,0 =
=5Ca0 - 6S10;,(ctexno) - 5,5H,0+ 89SiO,(B-kBapir)

5Ca0+92S10,(B-xBapi) +3S10(ctekno),+5,5H,0 =
= 5Ca0 - 6Si0,(ctexno) - 10,5H,0+89Si10,(B-kBapir)

5Ca0+92S10,(B-xBapi)+ 3S10;,(ctexno)+5,5H,0 =
=CaO0 - 25i10;(cTexmo) - 2H,0+93Si10,(B-xBapm)+3,5H,0+4Ca0O

5Ca0+92S10,(B-xBapi)+3S10,(ctexno)+5,5H,0=
=2Ca0-3Si0(ctexio) -2,5H,0+92Si10,+3H,0+3Ca0O
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Ha ocHOBaHUU MOTYyYEHHBIX TAHHBIX MOCTPOEHBI 3aBUCUMOCTH TEIJIOTHI 00-
pa3zoBaHus OT TeMIlepaTypsbl 0e3 akTuBaiuu (puc. 1) u ¢ aktupamuei (puc. 2).

CornacHO nepBOMy 3aKOHY TEPMOJVMHAMHKHN U3MEHEHUE BHYTPEHHEU SHEP-
MU TEPMOJUHAMHYECKON CUCTEMBI BCET/Ia COMOCTABIISIETCS C PU3NUECKUMHU BEJIU-
YUHAMU: KOJIUYECTBOM Pa0OThI, KOJIUYECTBOM TEPMHUUYECKOIO BO3JEHUCTBUS, KOJIH-
YECTBOM XHMMHMUYECKOIO WM 3JEKTPUUECKOro BO3leicTBUA. B 3aBucUMOCTH OT
CBOMCTB M KOHKPETHBIX YCJIOBHH CHCTEMY MOKHO 3aCTaBUTH JIMOO TeEpeaaBaTh
4acTh CBOEW BHYTpPEHHEW 3HEpruu, OO BOCHPUHUMATH BO3JIEUCTBUSA OT OKpPY-
JKaroleu cpensl [S].

O I'mnnebpanauT
0 - B A¢pBunmut
-50000 + O ®omarut
-100000 -
% -150000 OKconotiur
2 -200000
B Pusepcaiigur
S 250000 P
% -300000 O Tobepmoput
-350000
-400000 B [TnomOueput
-450000 O Oxkeanur
273 298 323 423 473
Temnepatypa, K B ['uponut
Puc. 1. 3aBHCUMOCTB TETIIOTH 00Pa30BaHUS THAPOCUINKATOB KaIbIus 0€3 aKTHBAIIH
O T'unnebpanaut
0 B Adsumtut
2100000 - O ®omarut
§_200000 OKconotur
5-300000 B PuBepcaiigur
=
%-400000 O To6epmoput
-500000 B [TnomGuepur
-600000 O Oxeanur
273 298 323 423 473
Temnepatypa, K B 'uponut

Puc. 2. 3aBucHMMOCTb TEMIOTHI 00pPa30BaHUS TUAPOCUIUKATOB KAJBIUS IIPH aKTUBAIIUH
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[Ipu MexaHMYecKOW aKTUBALIUM OTMEYAETCS YBEIWYEHUE TEIUIOTHI 00pa3o-
BaHU JJisl TWieOpanauTa npu temmneparype 273 K A = -6815,93 kan/mons, 298 K
A = -6812 kan/moin, 323 K A =-6810,31xan/mons, 423 K A =-6787,83 kan/Moib,
473 K A = -6751,84 xan/monp; mqis adBwudra npu Temmeparype 273 K
A =-6813,95 kan/monb, 298 K A = -6810 xan/mois, 323 K A =-6808,31 kan/moib,
423 K A = -6785,83 kan/monb, 473 K A = -6749,54 xan/monb; nis Qoiraruta npu
temmneparype 273 K A = -6815,9 kai/monb, 298 K A = -6812,02 kan/mons, 323 K
A = -6810,32 xkan/moinn, 423 K A = -6787,9 xam/mons, 473 K A = -6751,8
KaJI/MOJIb; 111 KCOHOTNIUTA npu Temmnepatype 273 K A = -6813,93 kan/mons, 298 K
A = -6810 xan/mouns, 323 K A = -6808,3 kain/monb, 423 K A = -6785,84 kan/mMoib,
473 K A = -6749,86 kan/monb; s puBepcaiinuta npu temneparype 273 K
A =-6813,9 xain/moxab, 298 K A =-6810,3 xain/mons, 323 K A = -6808,3 kan/mMoib,
423 K A =-6785,9 xan/monb, 473 K A = -6749,8 xan/monb; 1y ToOepMopUTa MpH
temmneparype 273 K A = -6814 kan/monsb, 298 K A = -6810 xan/mons, 323 K
A = 6808,3 kair/monb, 423 K A = -6785,8 xain/moib, 473 K A = -6749,9 kain/Monb;
s mombOueputa npu temmeparype 273 K A = -6813,9 xan/monb, 298 K
A = -6810 xain/monb, 323 K A = -6808,3 xain/mons, 423 K A = -6785,8 kan/mMoib,
473 K A = -6749,8 kan/monb; st okeanuta npu temmneparype 273 K A =-6813,93
kaja/monb, 298 K A = -6810 kan/mons, 323 K A = -6808,3 kan/monp, 423 K
A =-6785,83 xan/monsb, 473 K A = -6749,86 kan/mMoiib; i TUPOJIMTA MIPH TEMIIE-
patype 273 K A = -6815,87 xan/monp, 298 K A = -6812 kan/monp, 323 K
A = -6810,3 kain/monb, 423 K A = -6787,83 xain/mons, 473 K A = -6751,86
KaJi/MOJIb.

Takum 00pa3om, MOJYyUYEHHbIE JAHHbIEC MOJTBEPKIAI0T BO3MOKHOCTh YBEIU-
YeHue TemIoThl oOpa3oBaHus (B cpeaHeM A = -6800 kayi/mMoJib) MmyTeM BO3JEUCT-
BHSI MEXaHUYECKOM aKTUBAIIUH.
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