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)#*#$+,-,./01$2#3#$456/75./0,$

8/995:9-5:$;575-/-<=6>/?/@5A=9-5:$B>50=.95<=<$57#$!#2#$+=>C=?==0,1$+/9-0,1$8/995D

 !"#$"%& '%()*+& ,)*-)() ."& "/ %0(.) )-
.1%'$%/2'"0(34&  #567"4& 8%/+ ().!+ $)-)&
( %1*%$"#&$+&."$%(".6&( %1*%$"#&

3,9</DE,D$ .,F/<,$ G/90DE=>,$ G/GH<-=$ 9/IC,>5D$ 5IC=?5:$ >,$ /9>/0=$

7=6,>/,-<505./0,>>H6$ $ 5I0=9<-/0/--.=7>=IJ759<H6$ 0DKBE56# *$ 6/C=$ .,F/<H$ FH?/$

/F>,.BK=>/1$A</$7=6,>/,-<50,L5D$9H.M=0H6$97=9=:1$G/I0/?D=<$B:<5$9$,0</-?,0>/:$<=6>/?/@55$

>,$G./G,.50,>5=$G.5$,<7/9N=.>/7$C,0?=>55#$O/-,I,>,$0/I7/K>/9<M$9/IC,>5D$>,$G/0=.6>/9<5$

-0,.L,$<0J.CH6$.,9<0/./0$9G/9/F>H6$@5C.,<5./0,<M9D$G.5$G,./0/:$/F.,F/<-=$5$C,0,<M$90DI-B1$

/F=9G=A50,PEBP$ C/9<,</A>BP$ G./A>/9<M$ 5IC=?5:#$ QH?,$ 599?=C/0,>,$ -5>=<5-,$ >,F/.,$

G./A>/9<5$5$5I7=>=>5D$9<.B-<B.>H6$90/:9<0$7,<=.5,?,$G.5$G./G,.-=#

This work is devoted to trying to create products based on mechanically activated lime-

silica binder. During the work it was found that the mechanical activation of mixtures of raw 

materials, can get away with autoclave technology for steaming at atmospheric pressure. The 

possibility of creating on the surface of the quartz solid solutions are able to hydrate during the 

steam treatment and give a bunch of providing sufficient strength products. Investigation of the 

kinetics of curing and changes in the structural properties of the material for steaming.

R=?MP$ .,F/<H$ D0?D=<9D$ 5IBA=>5=$ -5>=<5-5$ <0=.C=>5D$

F=I,0</-?,0>H6$ 5I0=9<-/0/--0,.L=0H6$ 0DKBE561$ G/?BA=>>H6$ GB<J7$

7=6,>/,-<50,L55$ 9H.M=0/:$ 97=951$ -/</.,D$ /9BE=9<0?D?,9M$ 0$

05F./59<5.,<=?=$RS+-T0$ G.5$ 9/07=9<>/7$ 5$ .,IC=?M>/7$ U7=6,>/,-<50,L5D$

-0,.L=0/@/$ G=9-,V$ 9B6/7$ G/7/?=#$;,.,-<=.59<5-5$ 596/C>H6$5$ G/?BA=>>H6$

97=9=:$G.50=C=>H$0$<,F?5L=$W#

(9:;<=<&49>9?@A>BC@B?B&CD>EAFDG&CHACAI<&

 C=?M>,D$

G/0=.6>/9<M1$

97
2
X@.

 9?/05=$G/7/?, Y/C=.K,>5=$Y,Z90/F/C>/=
596/C>/= G/9?=$G/7/?,

10500 .,IC=?M>H:$ 30 30

8400 9/07=9<>H:$ 30 25

O/C@/</0-,$ /F.,IL/0$ 0-?PA,?,$ 0$ 9=FD$ 5I7=?MA=>5=$ 9H.M=0H6$

7,<=.5,?/0U9/07=9<>H:X.,IC=?M>H:V1$ @,[=>5=$ (1'--.,<>H7$ 5IFH<-/7$ 0/CH$

5$G/9?=CBPE==$G.=99/0,>5=$F,?/A=-$%\6W(6W\$77$G.5$B95?55$G.=99/0,>5D$

W\\$ -]9X97
2
5$ 0?,K>/9<5$ ^_#$ O/?BA=>>H=$ 5IC=?5D$ G./G,.50,?59M$ G.5$

<=7G=.,<B.=$ &'$ – 98
/
Y#$ O/9?=$ /6?,KC=>5D$ 5$ 0H9B[50,>55$ >,$ 0/ICB6=$ 0$

<=A=>5=$ 9B</-$ G./0/C5?/9M$ -/7G?=-9>/=$ 5I7=.=>5=$ 9<.B-<B.>/$ –

6575A=9-56$90/:9<0$5$G./A>/9<>H6$6,.,-<=.59<5-$G/?BA=>>H6$/F.,IL/0#

O./0/CD$ -/7G?=-9>H:$ ,>,?5I$ ,-<505./0,>>H6$ 9H.M=0H6$ 97=9=:1$

FH?/$B9<,>/0?=>/1$A</$G/.DC-,$'$_$Y,Z$/<$=@/$/FE=@/$9/C=.K,>5D$0$/F.,IL=$

09<BG,=<$0$7=6,>/6575A=9-/=$0I,57/C=:9<05=$9$-0,.L=0H7$G=9-/7$$BK=$G.5$

G/7/?=#$ *$ .=IB?M<,<=$ A=@/$ >,F?PC,=<9D$ .,I?5A5=$ 7=KCB$ ,-<50>/9<D75$

0DKBE56$ C/$ 5$ G/9?=$ 9/07=9<>/@/$ G/7/?,#$ 3,$ .59B>-=$ W$ G.50=C=>H$
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5I7=>=>5D$ 7=6,>5A=9-56$ 90/:9<0$ /F.,IL/0$ 0$ I,05957/9<5$ /<$ 0.=7=>5$

5I/<=.75A=9-/:$0HC=.K-5$G.5$G./G,.-=#$

ZFE5:$ 05C$ I,05957/9<=:1$ G.=C9<,0?=>>H6$ >,$ .59B>-,61$ 0$ L=?/7$

9//<0=<9<0B=<$ >,F/.B$ G./A>/9<5$ 5I0=9<-/0/--.=7>=IJ759<H6$ 0DKBE56$G.5$

56$ ,0</-?,0>/:$ /F.,F/<-=$ `Wa#$ 3,$ >,A,?M>/7$ b<,G=$ G./G,.50,>5D$ /F.,ILH$

0DKBE=@/$G./[=C[=@/$.,IC=?M>H:$G/7/?$/G=.=K,P<$G/$>,F/.B$G./A>/9<5$

,>,?/@5A>H=$ /F.,ILH$ 0DKBE=@/$ G./[=C[=@/$ 9/07=9<>H:$ G/7/?#$ 3,$

G/IC>56$ b<,G,6$ <0=.C=>5D$ -,.<5>,$ 7=>D=<9D#$ S</$ 90DI,>/$ 9$ <=71$ A</$ G.5$

.,IC=?M>/7$ G/7/?=1$ ,-<50>H:$ -.=7>=I=7$ 9$ F/?M[/:$ C/?=:$ </>-56$ A,9<5L$

FH9<./$ G=.=6/C5<$ 0$ .,9<0/.57BP$ N/.7B$ 5$ 0HG,C,=<$ 0$ 05C=$ @=?=05C>H6$

@5C./95?5-,</01$ G/9?=$ A=@/$ 7=6,>5I7$ <0=.C=>5D$ 7=>D=<9D$ >,$

G.=57BE=9<0=>>/$ $ </G/6575A=9-5:#$ 2/>H$ -,?ML5D$ 5$ 7/?=-B?H$ 0/CH$

C5NNB>C5.BP<$ A=.=I$ 9?/:$ G/0=.6>/9<>H6$ >/0//F.,I/0,>5:$ 5$

0I,57/C=:9<0BP<$ 9$ ,7/.N5I/0,>>H7$ -0,.L=7#$ O.5$ 9/07=9<>/7$ G/7/?=$

G/0=.6>/9<M$ -0,.L=0H6$ IJ.=>$ BK=$ 0$ 6/C=$ 7=6,>/6575A=9-56$ G./L=99/0$

>,9HE,=<9D$ 5I0=9<MP$ 9$ /F.,I/0,>5=7$ G/0=.6>/9<>H6$ N,I$ >=.=@B?D.>/@/$

9/9<,0,#$ S</$ I,7=C?D=<$ C5NNBI5P$ 0>B<.M$ I=.>,1$ G.=KC=$ 09=@/1$ 5/>/0$

-,?ML5D$0$6/C=$C,?M>=:[=@/$<0=.C=>5D$G.5$G./G,.-=#$

1BC<&=<&"JHAKAKBA&L>MNKMC@KDG&LM?9J9@A;AI&L>ML9>AKKDG&M:>9JOMF&F&J9FBCBHMC@B&M@&
HA@MP9&LMHM;9&B&F>AHAKB&BJM@A>HBNAC?MI&FDPA>Q?B

3,$ /9>/0,>55$ .=IB?M<,</0$ -/7G?=-9>/@/$ ,>,?5I,$ `(a$ FH?/$

B9<,>/0?=>/1$ A</$ BK=$ 0$ 9H.L,6$ -/?5A=9<0/$ G/0=.6>/9<>H6$ N,I$ G/9?=$

I,@,[50,>5D$ 9/9<,0?D?/$ G.5$ .,IC=?M>/7$ G/7/?=$ (\1'c$ 7,99_1$ ,$ G.5$

9/07=9<>/7$/>,$I,7=<>/$F/?M[=$– dd1W'$7,9_#

3,$ .59#$ ($ G.50=C=>H$ C,>>H=$ /F$ 5I7=>=>55$ 9.=C>=0I0=[=>>/:$

9<=G=>5$ G/?57=.5I,L55$ >/0//F.,I/0,>5:$ 0$ I,05957/9<5$ /<$ 7=</C,$

G/C@/</0-5$/F.,IL/0$5$0.=7=>5$5I/<=.75A=9-/:$0HC=.K-5#$
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1BC<&R<&/9FBCBHMC@E&C>APKAFJFASAKKMI&C@ALAKB&LM;BHA>BJ9OBB&M@&C>M?MF&
BJM@A>HBNAC?MI&FDPA>Q?B&B&HA@MPB?B&LMPTM@MF?B&M:>9JOMF

8,9A=<$ b<56$ I>,A=>5:$ 9-?,CH0,=<9D$ 5I$ 9<=G=>=:$ G/?57=.5I,L55$

-59?/</.,9<0/.57/:$A,9<5$>/0//F.,I/0,>5:$U/<>/95<=?M>/$0H9/-//9>/0>H=$

5$ >5I-/G/?57=.>H=$ @=?=05C>H=$ N,IHV1$ /G.=C=?=>>/:$ G/$ 7=</CB$

-5>=<5A=9-/@/$ 7/?5FC,<>/@/$ ,>,?5I,1$ 5$ >=.,9<0/.57H6$ 0$ -59?/<=$

>/0//F.,I/0,>5:$ UG9=0C/7/.N/I,V1$ -/</.H=$ 57=P<$ >,9</?M-/$

0H9/-/G/?57=.>BP$ 9<.B-<B.B1$ A</$ />5$ 9-/.==$ F?5K=$ -$ ,7/.N>/7B$

-.=7>=IJ7B1$A=7$-$$@5C./95?5-,<,7$-,?ML5D#$3=/F6/C57/$/<7=<5<M1$A</$C/?D$

-59?/</.,90/.57H6$ N,I$ G/$ 9.,0>=>5P$ 9$ 9/C=.K,>5=7$ G9=0C/7/.N/I,$

9/9<,0?D=<$ 0$ 9H.L,6$ 09=@/$ \1c-\1'_$ 5$ C?D$ .,IC=?M>/@/$ 5$ C?D$ 9/07=9<>/@/$

G/7/?,#$ *$ 6/C=$ <0=.C=>5D$ $ -$ (%$ A,9,7$ G./G,.-5$ 56$ C/?D$ 0/I.,9<,=<e$ C?D$

.,IC=?M>/@/$ G/7/?,$ C/$ c1'_$ 5$ C?D$ 9/07=9<>/@/$ – C/$ ^1'_#$ Y<=G=>M$ K=$

G/?57=.5I,L55$ -59?/</.,9<0/.57H6$ N,I$ 7=>D=<9D$ G/-.,I>/7B#$ !?D$

.,IC=?M>/@/$ G/7/?,$ />,$ 0/I.,9<,=<$ /<$ c1T$ UB$ 9H.L,V$ C/$ WT1c$ -$ (%$ A,9,7$

G./G,.-5#$!?D$9/07=9<>/@/$G/7/?,$-0,.L,$5$5I0=9<5$A=<-/$G./9?=K50,=<9D$

C=G/?57=.5I,L5D$– /<$^Wc$U9H.=LV$C/$WT1^#$$S<,$<=>C=>L5D$F/?==$/<A=<?50/$

05C>,$ B$ >/0//F.,I/0,>5:$ G9=0C/7/.N/I,$ UO+V1$ /C>,-/$ 9<,.</0H=$ G/I5L55$

C?D$ .,I>H6$ 9G/9/F/0$ G.5@/</0?=>5D$ 97=95$ 0$ C,>>/7$ 9?BA,=$ 9BE=9<0=>>/$

/<?5A,P<9D#$ O.5$ .,IC=?M>/7$ G/7/?=$ 9.=C>DD$ 9<=G=>M$ G/?57=.5I,L55$ O+$$

9/9<,0?D?,$W^(\\1$-$(%$A,9,7$@5C./<=.7,?M>/@/$<0=.C=>5D$/>,$9>5K,=<9D$C/$

Wc'\\f$ G.5$ 9/07=9<>/7$ – B$ 9H.L/0$ cT\\\1$ -$ (%$ A,9,7$ Wdc\\#$ "/?5A=9<0/$

>/0//F.,I/0,>5:$G.5$G./G,.-=$F/?==$9BE=9<0=>>/$0/I.,9<,=<$C?D$/F.,IL/01$

G.5@/</0?=>>H6$ 5I$ 9/07=9<>/$ G/7/?/</:$ $ 9H.M=0/:$ 97=95$ – C/$ c'1\d_$

G./<50$ (c1(%_$ - C?D .,IC=?M>/$ G/7/?/<H6$ -/7G/>=></0#$ 3,$ .59B>-=$ d$$

G.=C9<,0?=>H$ I,05957/9<5$ 5I7=>=>5D$ -/?5A=9<0,$ G/0=.6>/9<>H6$

>/0//F.,I/0,>5:$ 0$ /F.,IL,6$ 0$ I,05957/9<5$ /<$ 7=</C,$ 56$ G/C@/</0-5$ 5$

0.=7=>5$5I/<=.75A=9-/:$0HC=.K-5$G.5$G./G,.50,>55#
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1BC<&U<&/9FBCBHMC@E&?M;BNAC@F9&KMFMM:>9JMF9KBI&F&M:>9JO9G&F&J9FBCBHMC@B&M@&HA@MP9&
BG&LMPTM@MF?B&B&F>AHAKB&BJM@A>HBNAC?MI&FDPA>Q?B&L>B&L>ML9>BF9KBB<

3,$G./A>/9<>H=$G/-,I,<=?5$0?5DP<$/F,$b<56$N,-</.,$– 5$-/?5A=9<0/$

>/0//F.,I/0,>5:$ 5$ 56$ 9<.B-<B.,1$ /L=>50,=7,D1$ 0$ C,>>/7$ 9?BA,=1$ G/$

9.=C>=0I0=[=>>/:$ 9<=G=>5$ G/?57=.5I,L55$ -.=7>=-59?/./C>H6$ ,>5/>/0$

G/0=.6>/9<>H6$N,I#

g,$ 9A=<$ 7=6,>/,-<50,L55$ 5I0=9<-/0/--0,.L=0H6$ 97=9=:$ $ 9<,>/05<9D$

0/I7/K>H7$ G/?BA=>5=$ C/9<,</A>/$ G./A>H6$ 9<./5<=?M>H6$ 7,<=.5,?/0$ 0$

B9?/05D6$ G./G,.-5$ G.5$ ,<7/9N=.>/7$ C,0?=>55#$ 29G/?MI/0,>>H:$ 7=</C$

,>,?5I,$ 0H9/-/G/?57=.5I/0,>>H6$ 95?5-,</0$ G/I0/?5?$ -/?5A=9<0=>>/$

/L=>5<M$ @?BF5>B$ G./L=99,$ ,7/.N5I,L55$ G/0=.6>/9<>/@/$ 9?/D$ -0,.L,$ 5$ =@/$

,>5/>>BP$9<.B-<B.B#$)>,?5I$b-9G=.57=><,?M>H6$C,>>H6$G/I0/?5?$9C=?,<M$

>=-/</.H=$G.=CG/?/K=>5D$/$0/I7/K>H6$7=6,>5I7,6$9<.B-<B.//F.,I/0,>5D$

G.5$ <0=.C=>55$ 7=6,>/,-<505./0,>>H6$ 5I0=9<-/0/--0,.L=0H6$ 97=9=:$ 0$

B9?/05D6$ G./G,.-51$ -/</.H=1$ 05C57/1$ /<?5A,P<9D$ /<$ <,-/0H6$ G.5$

,0</-?,0>/:$/F.,F/<-=#

Q5F?5/@.,N5A=9-5= 99H?-5

1. QB<<$ h#+#1$ 8,[-/05A$ i#3#$ 40=.C=>5=$ 0DKBE56$ G.5$ G/0H[=>>H6$

<=7G=.,<B.,6#$–+#1$Y<./:5IC,<1$W&%'1$- ((($9#

2. j=-B>/0,$ S#*#1$ 8/?M$ .=,-L5:$ G/?5-/>C=>9,L55$ -.=7>=-59?/./C>H6$

,>5/>/0$ 0$ G./L=99,6$ @5C.,<,L55$ 5$ C=@5C.,<,L55$ 95?5-,</0$ -,?ML5D$ 5$

>,<.5D#1$C599=.<,L5D$>,$9/59-,>5=$9<=G=>5$-#<#>#1$+#$W&^^1$- (%^$9#


