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1SPCF' `S' R' YC^cQYFe' _CTd' FS`RUIS' AC^WURQFXa' YPQRSTFUa' aQPSBV\[SaE'

# ' PUa'YC^RVYU'V' bFQcF\' RXBCTQ' ACBP[QF_YZefC' ISaSFP^H' ZPSB\' RvQZ' FSFU' A]U[Vv'

vSPBF\'Z'WVRCPFUa^'ABCYP]S_UE'qS_F\'YS'bS`aeFQ'C'PdWT^'Y^BCRVFH'Y'PUa'YAC`SFC^'

_SRQYPQIV' ZBQ`VFh' Q' SaVYV' YZ[SFUZCRXIf' A[hFgE' +Q' _B^fC^' YPBQF^'YS' A]V' `SfC'

RXBCTd'cQYPC'Rh^WURQ`U'Q[PSBFQPVRFU'AQ[VRQ'RS'DCBad'AFS^aQPVZ'QAC_E''

.SaSFPh' `YC^' A]V' RXBCTd' TSPCF^' F\BCcFe' V' b' f[S_VYZQ' SZCFCaVIZefCE'

<BCPC'YS'A]V'`SfC'RXBCTd'cQYPC'AC^WURQ`U'BgbFe'A]UadYVH'ZPSBe'^ABQR^`U'R[QYPFCYPV'

FSTC' YFVW^`U'aFCWYPRU' AC^WVPefC' ISaSFP^E'9SbV' PhPC' ABC_^ZPh' YS' ]Q_U'

FQA]E'ACAU[SZH'YPB^YZQH'Z]SaVcVPe'j[SPh'QP_E'

<]V' ACc\PScFU'fh_BQPQIV'ACBP[QF_YZefC'ISaSFP^' RbFVZ\' BSQZIU' aSbV'

PBVZQ[IV^aQ[^aVF\PSa'Q'Y\_BCRISa'ABVa\BFU'SPPBVFGVPH'ZPSBX'`S'A]UFCYFC^'Y[CWZC^'

ACBP[QF_YZefC' ISaSFP^E' *{VYP^`U' CRvSa' ^BcVPe' F\bFQZh' PCfCH' WS' R' YC^YPQRd'

Y' QaCBDFU' YV[VZ\PCRC^' QFSTC' Q[^aCYV[VZ\PCRC^' D\bU' Q' bQ' RfC_FXIf' RFd`vUIf'

AC_aUFSZ' YS' V' PSFPC' ABVa\BFU' SPPBVFGVP' agWS' PBQFYDCBaCRQP' _C' A]UT^bFefC'

aVFSB\[^' PfQ^aQYVP^' bQ' _CABCRC_^' YPB^ZP^BFUIf' ACB^If' Q' F\Y[S_Fd' ACB^If'

ASRFCYPFUIf'AQBQaSPBgE'9VaC' ABVa\BFU'`S'bF\a'YSZ^F_\BFU'SPPBVFGVPH'RbFVZQ`UIU'

ABCISYSa'PbRE'YUBQFCRe'ZCBCbS'R' `VW'bQPRB_[ea'ISaSFP^E'-SFPC'`VW'Y\a'C'YCTd'

bAgYCT^`S'_SGBQ_QIV'ISaSFPCRefC'ZQaSFSH'ZBCad'PCfC'V'̂ 'Fd`'[bS'̂ A[QPFVP'YfCBQ'

^RS_SFC^'fhACPeb^'aCWFe'PBQFYDCBaQIS'_C'PfQ^aQYVP^E'

<]S_[CWSF\' TQZQ[\]YZ\' AB\IS' YS' ABCPC' bQTXR\' PSBaC_hFQaVIZC^'

YPQTV[VPC^'SPPBVFGVP^'R' YC^YPQRd'Y'PBVZQ[IV^aYV[VZ\PSa'R' ABCYP]S_U'FQYhISFe'RC_FU'

A\Bh'Q'R'[QTCBQPCBFUa'ABCYP]S_U'bQ'YFUWSFe'Q'bRXvSFe'PSA[CPhE'

' '
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I. TEORETICKÁ ČÁST 

1 CEMENT 

.SaSFP'`S'fh_BQ^[VIZe'AC`VRCH'P`E'`SaFd'a[SP\'QFCBGQFVIZ\'[\PZQH'ZPSB\'AC'

YaUIf\FU' Y' RC_C^' RhPR\]U' ZQvV'P^fFC^IU' Q' PRB_FC^IU' R' _gY[S_Z^' fh_BQPQcFUIf'

BSQZIU'Q'ABCISYgE'<C'bQPRB_F^PU'bQIfCR\R\'YRC`V'ASRFCYP'Q'YP\[CYP'PQZe'RS'RC_dE'

rLs'

.SaSFP'AC_[S'FCBah' )#+' *+' LoO lLH'CbFQcCRQFX' `QZC' .*9H'a^YU'A]V'

C_ACRU_Q`UIUa' _\RZCR\FU' Q' YaUIf\FU' Y' ZQaSFVRSa' Q' RC_C^' ^aCWFVP' RXBCT^'

TSPCF^' FSTC' aQ[Ph' bQIfCR\RQ`UIU' AC' _CYPQPScFC^' _CT^' RfC_FC^'

bABQICRQPS[FCYPE' <C' A]S_SAYQFe' _CTd' a^YU' aUP' A]S_SAYQFC^' ASRFCYP' Q'

_[C^fC_CTC^'CT`SaCRC^'YP\[CYPE'''

1.1 Dělení 

:[S' `VW' baUFdFe' FCBah' YS' ISaSFPh' _d[U' _C' i' b\Z[Q_FUIf' YZ^AVF'

CbFQcSFXIf' ]UaYZC^' cUY[VIU' 0l ! E' :\[S' YS' AQZ' ISaSFPh' _d[U' FQ' P]V' P]U_h'

FCBaQ[VbCRQFe'ASRFCYPV'}ASRFCYP'R'P[QZ^'ISaSFP^'AC'Jp'_FSIfH'̂ R\_dF\'R '9<QH'

_FSY'̂ W'YAUvS'+€aalJ~'Q'PC'_C'P]U'P]U_n'P]U_Q'NJHiH'P]U_Q'xJHi'Q'P]U_Q'iJHiE'.SaSFPhH'

ZPSBe'aQ`U'RhYCZC^'ACc\PScFU'ASRFCYP'YS'CbFQc^`U' `SvPd'AUYaSFSa' 2E' *{VYP^`S'

PQZ'JO'BgbFXIf'PhAg'ISaSFPgH'b' FVIfW'ZQW_X'agWS'TXP'Z' _VYACbVIV'R' M'BgbFXIf'

ASRFCYPFUIf'P]U_\IfE'rxs'

!)142,).65.78.9:2"(;.+"$"(0 4.&2"./$:/(%/0*.< =>?.@?.7ABC7."&5.DE.

Druh cementu Název cementu 

.*9'0 ' <CBP[QF_YZX'ISaSFP'

.*9'00 ' <CBP[QF_YZX'ISaSFP'YadYFX'

.*9'000 ' !hYCZCASIFU'ISaSFP'

.*9'0! ' <^IC[\FCRX'ISaSFP'

.*9'! ' #adYFX'ISaSFP'

'
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1.2 Portlandský cement 

<CBP[QF_YZX' ISaSFP' `S'Y' RX`VaZC^' f[VFVPQFCRefC' ISaSFP^'b\Z[Q_FU'

Y[CWZC^'RvSIf'aC_SBFUIf' fh_BQ^[VIZXIf'AC`VRE'u\Z[Q_Sa'`SfC'RXBCTh'`S'A\[SFU'

YadYV' A]UBC_FUIf' FSTC' ABgahY[CRXIf' Y^BCRVFH' cUaW' RbFVZ\' Y[UFSZE'-SF' RvQZ'

FSagWS'TXP'Y\a'C'YCTd'AC^WUR\FH'`S[VZCW'AC'YaUIf\FU'Y' RC_C^'BSQG^`S'RS[VIS'

BhIf[SH' Q' PQZ' Th' FSTh[C' aCWFC' TSPCF' bABQICRQPE' <CZ^_' `S`' RvQZ' YSaS[SaS'

Y' RfC_FXa'aFCWYPRUa'Y\_BCRISH' .Q#$ x€J/ J$ H' P^fFS'ACBP[QF_YZX'ISaSFP'PQZH'

`QZ'`S'bRhZSaE'rxs'

1.2.1 Suroviny pro výrobu  

#^BCRVFh'ACP]STFe'ABC'RXBCT^'ACBP[QF_YZefC'ISaSFP^'BCb_d[^`SaS'_C'P]U'

b\Z[Q_FUIf'YZ^AVFE' 

<BRFU'YZ^AVFC^'̀ YC^'Y^BCRVFh'b\Z[Q_FUH'PRC]UIU'A]SR\WFC^'c\YP'YadYVE'<QP]U'

YSa'R\ASFSI'Q'bSaVFhE'+S`RfC_Fd`vUa'R\ASFISa'`S'R\ASFSI'Y[VFVPXH'ZPSBX' a\ '

RhYCZX' CTYQf' fh_BQ^[VIZXIf' C{V_gE' -SFPC' R\ASFSI' YS' FS`RUIS' AC^WUR\'

R' ISaSFP\BFd' )UWZCRVISE' uSaVFh' YS' AC^WURQ`U' T^•' bASRFdFeH' `QZC' `YC^'

FQA]E'T]V_[h'Q'T]V_[VISH'FSTC'FSbASRFdFeH'ICW'`YC^'`U[h'Q'f[UFhE'u\Z[Q_FU'Y^BCRVFh'

aCfC^' PeW' CTYQfCRQP' BgbFe' QZISYCBVIZh' bQYPC^ASFe' [\PZhH' RdPvVFC^' AgYCTUIU'

`QZC' vZC_[VRVFhE' +QA]UZ[Q_' YUBQFhH' bQYPC^ASFe' R' Y^BCRVFCRe' YadYV' RS' RdPvUa'

aFCWYPRUH'aCfC^'FSGQPVRFd'CR[VRFVP'ASIFU'QPaCYDeB^'Q'F\Y[S_Fd' `QZC'YC^c\YP'

Y[UFZ^' V' ABgTdf' `SfC' P^fF^PUE' ${V_' fC]ScFQPXH' 9G$H' agWS' bAgYCTCRQP'

PbRE'fC]ScFQPe'BCbAUF\FU'ISaSFP^E'${V_'DCYDCBScFXH'<J$ i H'R'aFCWYPRU'_C'̀ S_FCfC'

ABCISFPQ'AgYCTU'A]UbFVRd'FQ'ABgTdf'A\[VIUfC'ABCISY^H'̀ Sl [V'RvQZ'̀ SfC'CTYQf'RhvvUH'

BSPQB_^`S'ABgTdf'fh_BQPQcFUfC'ABCISY^'ISaSFP^E'7[Z\[VSH'%J$'Q'+QJ$H'aCfC^'

bQA]UcVFVP'PRCBT^'ASIFUfC'F\[SAZ^H'SRSFPE'Q[Z\[VCRe'BCbAUF\FU'bQPRB_[efC'TSPCF^E 

+ \Y[S_^`U' Y^BCRVFh' ZCBVG^`UIU' }ZCBSZcFU~H' ZPSBe' `YC^' A]V_\R\Fh' _C' YadYV'

R' aSFvUa'aFCWYPRUE'-daVPC'Y^BCRVFQaV' YS'_CA[z^`S' CTYQf'C{V_^'R\ASFQPefCH'

WS[SbVPefC'FSTC'Z]SaVcVPefCE' 

<CY[S_FU'YC^c\YPU'Y^BCRVFCRe'T\bS'ABC'RXAQ['ACBP[QF_YZefC'Y[UFZ^'`YC^'

b^v[SIf‚^`UIU' A]UYQ_hH' ZPSBe' YS' BCb_d[^`U' _C' P]U' YZ^AVFE' <BRFUH'FS`_g[SWVPd`vU'

YZ^AVFC^'`YC^'VFPSFbVDVZ\PCBhH'ZPSBe'YFVW^`U'PSA[CP^'RXAQ[^'QW'C'LKK't.E':B^fC^'
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YZ^AVFC^' `YC^'aVFSBQ[Vb\PCBhH'ZPSBe'^A]S_FCYPz^`U'PRCBT^' `S_FCfC'aVFSB\[^'FQ'

jZCB'_B^fefCE'!dPvVFC^'PC'TXR\'PRCBTQ'.N#'FQaUYPC'.J#E'<CY[S_FU'YZ^AVFC^'̀ YC^'

[SG^`VIU' A]UYQ_hH' ZPSBe' b[SAv^`V' aS[VPS[FCYP' Q' ZRQ[VP^' Y[UFZ^E'qQZC' b^v[SIf‚^`UIU'

A]UYQ_h' YS' FS`cQYPd`V' AC^WURQ`U' D[^CBV_h' }VFPSFbVDVZ\PCBh' Q' aVFSBQ[Vb\PCBh~H'

Y\_BCRSI' }aVFSBQ[Vb\PCB' Q' [SG^`VIU' A]UYQ_Q~'FSTC' DCYD\Ph' }[SG^`VIU' A]UYQ_h' Q'

VFPSFbVDVZ\PCBh~E'rMs'rps'

1.2.2 Výpočet složení surovinové moučky 

/[QRFU' Y[CWZC^'ACBP[QF_YZefC' ISaSFP^' `S' ACBP[QF_YZX' Y[UFSZE' -SF' `S'

ABC_^ZPSa'RXAQ[^'Y^BCRVFCRe'aC^cZhH'CTYQf^`UIU'RfC_FX'ACadB' cPh]' f[QRFUIf'

C{V_gn' .Q$H'#V$JH'7[J$ N' Q'4SJ$ NE' -hPC'cPh]V'Y[C^cSFVFh'PRC]U'_CfBCaQ_h'A]SY'

oK' ƒ'b ' IS[ZCRe' faCPh'Y[UFZ^'Q'R' BCbfC_^`UIU'aU]S'YS'AC_U[S`U'FQ'R[QYPFCYPSIf'

ISaSFP^E':B^fC^'Y[CWZC^'`S'YUBQF'R\ASFQPX'RS'DCBad'Y\_BCRIS'}.Q#$x€J/ J$~E'

rJs'ris''

<CadB' f[QRFUIf'C{V_g'RS'Y[UFZ^'V'R' ISaSFP^'YS'Rh`Q_]^`S'aC_^[hH'ZPSBe'

`YC^' ACadBh' CTYQf^' C{V_g' RS' RYP^AFU' Y^BCRVFdE' %QW_X' b' PdIfPC' C{V_g' YS'

CbFQc^`S'YhaTC[SaE'.'„'.Q$H'#'„'#V$ JH'7[J$ N'…'4SJ$ N'„'7'…'4E'rNs'

1.2.2.1  Hydraulický modul 

𝑀" =
𝐶

𝑆 + 𝐴 + 𝐹'

qSfC'fC_FCPQ'YS'FS`cQYPd`V'ACfhT^`S'R'BCbaSbU'C_'LHo'_C'JHJE'#'BCYPC^IU'

PRCBTC^'.N#'Q'. N7'BCYPS'V'fh_BQ^[VIZX'aC_^[H'ZPSBX'̀ S'RhvvU'FSW'JHxE'-hPC'Y[UFZCRe'

aVFSB\[h' aQ̀U' AQZ' RhvvU' fh_BQPQcFU' PSA[CH'RhvvU' ACc\PScFU' ASRFCYPV' Q' aSFvU'

C_C[FCYP'ABCPV'QGBSYVRFUa'[\PZ\aE'+QCAQZ'ISaSFPh'Y'fh_BQ^[VIZXa'aC_^[Sa'AC_'

LHO'RhZQb^`U'ASRFCYP'FVWvUE'rNs'

1.2.2.2  Silikátový modul 

𝑀) =
𝑆

𝐴 + 𝐹'

/C_FCPh'PCfCPC'aC_^[^'̀ YC^'bABQRV_[Q'C_'JHx'QW'JHOE')Ua'RdPvU'̀ S'YV[VZ\PCRX'

aC_^[H'PUa'aQ`U'ISaSFPh'ACaQ[S`vU'P^fF^PUH'Q[S'RhvvU'C_C[FCYP'ABCPV'QGBSYVRFUa^'
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ABCYP]S_UE'<CZ^_'`S'PSFPC'aC_^['RhvvU'FSW'NH'`S'R'Fda'RhYCZX'AC_U['Q[VP^'Q'TS[VP^H'

ZPSBe' `YC^' RvQZ' a\[C' BSQZPVRFUE' -C' bFQaSF\H' WS' YS' PSFPC' Y[UFSZ' a^YU' T^•'

RhAQ[CRQP'FQ'RhvvU'PSA[CP^'FSTC'AC^WUP'VFPSFbVDVZ\PCB'A\[VIUfC'ABCISY^E'rNs'rps'

1.2.2.3  Aluminátový modul 

𝑀* =
𝐴
𝐹'

$APVa\[FU' fC_FCPh' RhACcUPQFe' ACaCIU' Q[^aVF\PCRefC' aC_^[^' Th' ad[h'

[SWSP'R'BCbaSbU'VFPSBRQ[^'LHi†JHiE'!X`VaZC^'`YC^'CRvSa'TU[e'ISaSFPh'Y'9 7'‡'pH'

ZPSBe'RS' Y[UFZ^' FSaQ`U' bQYPC^ASFC' Pead]' W\_Fe' WS[SbCE'+QCAQZ' ACZ^_' `S'

9 7'ˆ 'KHMx'T^_S'RS'Y[UFZ^'IfhTdP'.N7E'-Ca^PC'ISaSFP^']UZ\aS'TBCmFaV[[SBVPVIZX'

FSTC'PeW'DSBBQBV'ISaSFPE'rNs'rps''

1.2.2.4  Modul agresivity 

𝑀*+ =
𝑆 + 𝐹
𝐶 + 𝐴'

/C_FCPQ' aC_^[^' QGBSYVRVPh' `S' aSFvU' FSW' KHNE' !' cVPQPS[V' b[CaZ^' `YC^'

bQYPC^ASFh'C{V_hH'ZPSBe'`YC^'C_C[Fe'RgcV'QGBSYVRFUa^'ABCYP]S_UE'!S'`aSFCRQPS[V'

`YC^'bQYS'PhH'ZPSBe'`YC^'RgcV'QGBSYVRFUa^'ABCYP]S_U'FSC_C[FeE'rps'

1.2.2.5  Modul kalorický 

𝑀,*- =
𝐶.𝑆 + 𝐶.𝐴
𝐶/𝑆 + 𝐶0𝐴𝐹

'

<BC'PSFPC'aC_^['`YC^'PhAVIZe'fC_FCPh'R' BCbaSbU'C_'KHN'_C'LHpE'#[UFZCRe'

aVFSB\[h'^RS_SFe'R' cVPQPS[V'RhRU`U'FS`RdPvU'fh_BQPQcFU'PSA[CE'<BCPC'b_S'A[QPUH'WS'

cUa'RdPvU'`S' fC_FCPQ'ZQ[CBVIZefC'aC_^[^H'PUa'RhvvU' `S' fh_BQPQcFU'PSA[C'Q'PQZe'

RhvvU'ASRFCYPVE'rps'

1.2.2.6  Stupeň sycení dle Lea-Parkera 

𝑆-1 =
𝐶

2,8 · 𝑆 + 1,18 · 𝐴 + 0,65 · 𝐹'
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<CZ^_' `S' fC_FCPQ'PCfCPC'aC_^[^'A]U[Vv'RhYCZ\H'Y[UFSZ'CTYQf^`S'aFCfC'

RC[FefC'R\AFQH'Q'PQZ'RbFVZ\'RUIS'. N7E'.SaSFP'AQZ'FSFU'C_C[FX'RgcV'QGBSYVRFUa^'

ABCYP]S_UE'

-SFPC'YP^ASz'YhISFU'bZCBVGCRQ['_]URS'AC^WURQFX'YP^ASz'YhISFU'_[S'%‰f[QE'

1h['PQZ'^ABQRSF'ABC'YP\RQ`UIU'Y[UFZh'Q'ISaSFPhE'rps'

1.2.3 Výroba 

<CBP[QF_YZX' ISaSFP'YS'RhB\TU'T^•'aCZBXa'Q'FSTC'Y^IfXa'bAgYCTSaE'

!C[TQ' bAgYCT^' RXBCTh' `S' b\RVY[\' FQ' bABQICR\FU' Y^BCRVF' Q' DhbVZ\[FUIf'

R[QYPFCYPSIf'Y^BCRVFCRe'YadYVE'9dZZe'Y^BCRVFhH'ZPSBe'aQ`U'RS[ZC^'R[fZCYPH'YS'

YFQ_FC' BCbAC`^`U' RS' RC_dH' Q' PQZ' `YC^' RfC_Fd`vU' ABC' aCZBX' bAgYCT' RXBCTh'

ISaSFP^E' +QCAQZ' Y^BCRVFh' PRB_e' Y' aQ[C^' R[fZCYPU' `S' [SAvU' AC^WUP' ABC' Y^IfX'

bAgYCTE'-SF'FSRhWQ_^`S'PC[VZ'PSA[Q'ABC'Y^vSFU'Q'A\[SFU'Y^BCRVFCRe'YadYVE'rMs'

Mokrý způsob'

!hPdWSFX'R\ASFSI'V'f[UFQ'YS'bR[\v‚'AC_BPU'R'_BPVcUIf'Q'f[UFQ'YS'_\[S'`SvPd'

BCbA[QR^`S'R'BCbA[QRCRQcUIfE'-SFPC'ZQ[H'ZPSBX'CTYQf^`S'QYV'MK'QW'OK'ƒ'RC_hH'YS'

AQZ'A]VRS_S'_C'a[XFQH'Z_S'YS'YAC[ScFd'Y'BCb_BISFXa'R\ASFISa'ACaS[SE'-Qa'

bPBQPU'^BcVPC^'R[fZCYP'Q'_\[S'YS'cSBAQ_[h'_CABQR^`S'_C'ZQ[CRXIf'b\YCTFUZgH'Z_S'

YS'ZCBVG^`S' `SfC' IfSaVIZe'Y[CWSFUE'<CPe' `_S'_C'aSFvUIf' b\YCTFUZg'Q'AQZ'_C'

ASIUH'Z_S'YS'RhY^vU'Q'RhA\[U'_C'Y[VF^PUE'!' If[Q_VcUIf'YS'AQZ'RbFVZ[X'Y[UFSZ'BhIf[S'

CIf[Qb^`S'Q'_BPUE'+Q'b\RdB'YS'Z'Fda^'A]V_\'Y\_BCRSIE'rMs'

Suchý způsob'

<]V'Y^Ifea'bAgYCT^'RXBCTh'YS'FQPdWSFX'R\ASFSI'V'bSaVFQ'PQZPeW'AC_BPU'

R'a[XFSIf H'FQRUI'YS'PQa'V'RhY^vUE'<CPe'YS'R'b\YCTFUIUIf'fCaCGSFVb^`S'Q'ZCBVG^`S'

Y[CWSFU'Y^BCRVFCRe'YadYVE':\[S'YS'YadY'T^•'A]VR\_U'_C'A]S_Sf]URQcSH'Z_S'YS'

YAQ[VFQaV'bQf]UR\H'C_Z^_'`_S'_C'ZB\PZe'BCPQcFU'ASISH'Z_S'ABCTUf\'Y[VF^PUH'FSTC'

YS'bS'YadYV'AC'A]U_QRZ^'LJ'QW'Lx'ƒ'RC_h'RhPR\]S`U'YTQ[ZhE'rMs'

! '
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1.2.4 Stádia výpalu portlandského slínku 

1dfSa' RXAQ[^' ACBP[QF_YZefC' Y[UFZ^' _CIf\bU' Z' ACYP^AFXa' ZRQ[VPQPVRFUa' Q'

ZRQFPVPQPVRFUa' A]SadF\a' AgRC_FU' Y^BCRVFCRe' YadYVH' ZPSBe' [bS' _[S' ABCTUfQ`UIUIf'

ABCISYg'BCbc[SFVP'_C'FdZC[VZQ'YP\_VUn'

LE' YP\_V^a'†'A]S_Sf]URQIU'}_C'OiK't.~'

¥' %C[Sa'LKK' t. ' ABCTUf\' _Sfh_BQPQIS'FSTC[V'^RC[zCR\FU'RC[Fd'R\bQFe'

RC_h'

¥' <]V'NKK†xKK' t.' _CIf\bU'Z ' _Sfh_BC{V[QIVH'P`E'bPB\Pd' fh_BC{h[CRe'RC_h'

}$/ l 'YZ ÂVF~'b'`U[CRXIf'aVFSB\[g'

¥' <]V'iMK't.'YS'Š lZ]SaSF'adFU'FQ'‹ lZ]SaSF'

¥' %S'ZCFIV'PCfCPC'YP\_VQ'_CIf\bU'Z'PRCBTd'FUbZCR\ASFQPXIf'Y[UFZCRXIf'

aVFSB\[g'.7'Q'. J4'}Y^TYPVP^cFd~H'FQA]E'

.Q.$ N'…'7[J$ N€J#V$J'Œ'.Q$€7[ J$ N'…'.$ J'…'#V$J' ' ' ' }M~'

JE' YP\_V^a'†'ZQ[IVFQcFU'}OiK†LJiK't.~' '

¥' /[QRFUa'ABCISYSa'PCfCPC'YP\_VQ'`S'BCbZ[Q_'.Q.$N'FQ'.Q$'…'.$ J'

¥' :CIf\bU'Z'VFPSFbVRFU'PRCBTd'Y[UFZCRXIf'aVFSB\[g'.7'Q'. J4E'uACc\PZ^'

PQPC'PRCBTQ'ABCTUf\'`SvPd'Y^TYPVP^cFdH'ACb_d`V'`VW'Q_VcFdH'FQA]E'

''''''' .Q$'…'7[ J$ N'Œ'.Q$€7[ J$ N' ' ' ' ' ''''' }O~'

¥' %S' ZCFIV' ZQ[IVFQcFUfC' YP\_VQ' bQACcUF\' PRCBTQ' ZCFScFXIf'

RhYCZCR\ASFQPXIf'Y[UFZCRXIf'aVFSB\[g'. N7H'. x74'Q'. J#'}FVZC[VR'RvQZ'

. N#~'

NE' YP\_V^a'†'Y^IfefC'Y[VFCR\FU'}S{CPSBaVIZeH'LJiK†LNiK't.~ '

¥' 0FPSFbVRFU'PRCBTQ'.N7H'. x74'Q'. J# '

¥' <BCPCWS' YS' `S_F\' C' ZBhYPQ[VbQIVH' ^RC[z^`S' YS' PSA[CH' BSQZIS' `S' PS_h'

S{CPSBaVIZ\''

xE' YP\_V^a'†'PQRSFVFCRefC'Y[VFCR\FU'}LNiK'†'LxiK't.~ '

¥' )\YP'RhPRC]SFXIf'Y[UFZCRXIf'aVFSB\[g'A]SIf\bU'_C'PQRSFVFh'R' PCaPC'

AC]Q_Un'.N7H'. x74H'.Q$'Q'. J# '

¥' <CPe' R' PQRSFVFd' _C`_S' Z' BSQZIV' .J#' …' .Q$' bQ' RbFVZ^'. N#H' PSF' `S'

R'PQRSFVFd'FSBCbA^YPFXH'ABCPC'b'FU'RhAQ_FS'RS'DCBad'ZBhYPQ[VIZe'D\bS'

iE' YP\_V^a'†'If[Q_VIU''

¥' ! ' P^PC' IfRU[V'a^YU'_C`UP'Z' RS[aV'BhIf[ea^'CIf[QbSFUH' `VFQZ'T^_S'bAdP'

RbFVZQP'RC[Fe'R\AFC'rps'
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1.2.5 Složení portlandského slínku 

uQ' FS`RXbFQaFd`vU' Y[UFZCRe' aVFSB\[hH' ZPSBe' `YC^' RS' Y[UFZ^' CTYQWSFh'

ACRQW^`SaSn' PBVZQ[IV^aYV[VZ\PH' _VZQ[IV^aYV[VZ\PH' PSPBQZQ[IV^aQ[^aVF\PDSBVP' Q'

PBVZQ[IV^aQ[^aVF\PE' -hPC'Y[C^cSFVFh'PRC]U'_CfBCaQ_h'RUIS' `QZ'oK'ƒ' IS[ZCRefC'

CT`Sa^'Y[UFZ^'Q'AC_U[S`U'YS'FQ'b\Z[Q_FUIf'R[QYPFCYPSIf' ISaSFP^E' :\[S'Y[UFSZ'

CTYQf^`S' `SvPd'YZS[FC^' D\bV' Q'RS_[S`vU' Y[CWZhH' `QZC' `YC^' A]S_SRvUa' ASBVZ[QY' Q'

RC[Fe'R\AFCE'ris'rJs'rps'

!)142,).65.D8.FG"H2"&.H2)I(;+H./2%J",.I.+"$"(0-G/,K$./2;(,4.LMN .LDN.

 Název Vzorec Slovní 
označení 

Obsah 
[%] 

u\Z[Q_FU'
Y[C^cSFVFh'

-BVZQ[IV^aYV[VZ\P' . N# ' Q[VP' Ni VOi '

:VZQ[IV^aYV[VZ\P' . J# ' TS[VP' i VxK'

-SPBQZQ[IV^aQ[^aVF\PDSBVP' . x74 '
TBCmFaV[[SBVP'

}IS[VP~'
oVLx'

-BVZQ[IV^aQ[^aVF\P' . N7 ' †' NVLi '

+ScVYPCPh'
${V_'fC]ScFQPX' 9G$ ' ASBVZ[QY' •' i '

${V_'R\ASFQPX' .Q$ ' RC[Fe'R\AFC' •' x'

'

1.2.5.1  Trikalciumsilikát – alit C3S (3CaO·SiO2) 

7[VP'YS'RhbFQc^`S'RS[ZC^'BSQZPVRFCYPUH'ZPSB\'YS'ABC`SR^`S'BhIf[Xa'BgYPSa'

ACc\PScFUIf' ASRFCYPU' Q' bFQcFXa' RXRVFSa' PSA[QE'qSfC' fh_BQPQcFU' PSA[C' `S'

iKK'ZqŽZGE'$ TYQf'R' ISaSFP^H'^'ZPSBefC'`S'ACWQ_CR\F'aQ[X'RXRVF'fh_BQPQcFUfC'

PSA[QH'Th'ad['TXP'FVWvU'FSW'iK'ƒH'FdZ_h'V'aeFd'FSW'Ni'ƒE'!bFVZ\'bQ'PSA[CP'RhvvUIf'

FSW'LNiK' t.E' !S'Y[UFZ^'ACBP[QF_YZefC' ISaSFP^' `S' bQYPC^ASF'R' aFCWYPRU'MK†

Mi'ƒE'ris'rMs'

1.2.5.2  Dikalciumsilikát – belit C2S (2CaO·SiO2) 

1S[VP' `S' AC' Q[VP^' _B^fC^' FS`RXbFQaFd`vU' Y[CWZC^' Y[UFZ^' ACBP[QF_YZefC'

ISaSFP^E'+Q'BCb_U['C_'Q[VP^' YS'RhbFQc^`S'ACaQ[S`vUa'BgYPSa'ASRFCYPV'Q' `SfC'

fh_BQPQcFU'PSA[C'̀ S'C'AC[CRVF^'FVWvU'FSW'̂ 'Q[VP^E'1S[VPCRX'ISaSFP'YS'ABCPC'̂ A[QPz^`S'
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f[QRFd'^'aQYVRFUIf'ZCFYPB^ZIU'Q'`S'RhYCIS'C_C[FX'ABCPV' QGBSYVRFUa^'ABCYP]S_UE''

<C'A]VT[VWFd'oK'_FSIf'YS'ASRFCYP'TS[VP^'RhBCRF\'ASRFCYPV'Q[VP^E'1S[VP'YS'RhYZhP^`S'

RS'cPh]SIf'BgbFXIf'aC_VDVZQIUIf'‹H'‹•H'Š'Q'•E'9C_VDVZQIS'' ‹ †. J#'A]V'ACaQ[S`vUa'

If[QbSFU' A]SIf\bU' R' aC_VDVZQIS'‹•' Q' ŠE' <BCPC' `S' aC_VDVZQIS' ‹' YP\[\' `SF' A]V'

PSA[CP\If'RhvvUIf 'FSW'LxJK'QW'LxiK't.E''<]V'PSA[CP\If'AC_'MOi'QW'iJi't.'RbFVZ\'

aC_VDVZQIS' •†. J#E' !bFVZ' PePC' aC_VDVZQIS' `S' FSW\_C^IUH' ABCPCWS'ACYPB\_\'

fh_BQ^[VIZe' YIfCAFCYPVE' !bFVZ^' PePC' D\bS' bQaSb^`SaS' BhIf[Xa' CIf[QbSFUa'

Y[UFZ^E'u' PCfCPC' _gRC_^' YS' RS' Y[UFZ^' RhYZhP^`S' `SF' D\bS' Š' R' aCFCZ[VFVIZe'

YC^YPQRdE'ris'rMs'rLNs'

1.2.5.3  Tetrakalciumaluminátferit – brownmillerit (celit) C4AF 
(4CaO·Al2O3·yFe2O3) 

1BCmFaV[[SBVPH'`VFXa'F\bRSa ' IS[VPH' `S'P^fX'BCbPCZ'C'Y[CWSFU' . J4' †' . LJ7O'†'

.Q$ H'RS'ZPSBea'̀ S'aC[\BFU'ACadB'7Ž4'T[UbZC'LE'qS'YC^c\YPU'YRdP[e'aSbSBFU'faCPh'

Q'YFVW^`S'PSA[CP^'RXAQ[^E'9 \'ACaQ[S`vU'BgYP'ASRFCYPU'Q'PQZe'aQ[X'RXRVF'PSA[QH'

QRvQZ'fh_BQP^`S'ACadBFd'BhIf[SE'<B\Rd'ABCPC'`S'_g[SWVPXa'cVFVPS[Sa'A]V'fh_BQPQIV'

Q'ZBhYPQ[VbQIV'ISaSFP^E'rJs'rMs'rOs'rps'

1.2.5.4  Trikalciumaluminát – C3A 

. N7'YS'RhbFQc^S̀'BhIf[Xa'P^fF^PUa'V'PRB_F^PUaE'qSfC'ASRFCYPV'`YC^'Q[S'

_CIS[Q'aQ[eE'7Th'YS'PCPC'P^fF^PU'Q'PRB_F^PU'bACaQ[V[CH'A]V_\R\'YS'Z'`SaFd'a[SPXa'

Y[UFZga'Y'RhvvUa'CTYQfSa'.N7 'RdPvU'aFCWYPRU'Y\_BCRIS'`QZC'BSG^[\PCB'P^fF^PUE'

qS_FC^' b' _Q[vUIf' R[QYPFCYPU' .N7' `S' RS[ZX' RXRVF' fh_BQPQcFUfC' PSA[Q' }pMi†

LKoK'ZqŽZG~E'u'PCfC'_gRC_^'Th'ad['TXP'̀ SfC'CTYQf'CaSbSF'bS`aeFQ'R'aQYVRFUIf'

ZCFYPB^ZIUIfE'!'TU[ea'ISaSFP^'FQfBQb^`S'.x74H'ZPSBX'RhWQ_^`S'RhvvU'CvSP]CR\FU'

FSW'vS_XE'.SaSFP'Y' `SfC'CTYQfSa'FSFU'C_C[FX'RgcV'QGBSYVRFUa^'ABCYP]S_UE'rMs'

rOs'rps'

1.2.5.5  Skelná fáze 

#ZS[F\' D\bS' CTYQf^`S' bThPZh' FSRhZBhYPQ[VbCRQFefC' . N7H' .Q$' Q' 9G$E'

! ' ACBP[QF_YZea'Y[UFZ^'YS'RhYZhP^`S'R' aFCWYPRU'i†JK'ƒE' 4^FZIU'YZS[Fe'D\bS'`S'

b[SAvCR\FU' CT`SaCRe' YP\[CYPVH'ABCPCWS' R\WS'9G$H' ZBCad' PCfC' aUBFd' A]VYAUR\'

Z'ASRFCYPSaE'rps'
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1.2.5.6  Vedlejší složky portlandského slínku 

!' ACBP[QF_YZea'Y[UFZ^'YS'RhYZhP^`U' V'FScVYPCPhH'`QZC'`S'A]S_SRvUa'9G$ H'

`SfCW'CTYQf'a^YU'TXP'_C'i'ƒE'<]V'`SfC'fh_BQPQIV'_CIf\bU'Z'bFQcFea^'bRdPvSFU'

CT`Sa^'ASRFe'D\bSH'ICW'agWS'bAgYCTVP'ACB^Ifh'YPB^ZP^Bh'ISaSFPCRefC'ZQaSFSE'

:\[S'`YC^'b_S'CTYQWSFh'Q[Z\[VSH'ZPSBe'bAgYCT^`U'ASIFU'F\[SAZhH'aCfC^'RhRC[QP'

Q[ZQ[VIZe'BCbAUF\FU'Q'PRC]VP'RXZRdPhE'! ' ACBP[QF_YZea'Y[UFZ^'YS'FQIf\bU'V' .Q$H'

ZPSBX' A]V' aFCWYPRU' RdPvUa' FSW' L' ƒ' A]V' fh_BQPQIV' S{AQF_^`SE' qS[VZCW' `S' PRB_d'

A\[SFeH'BSQG^`S'Y'RC_C^'A]V'TdWFe'ACZC`CRe'PSA[CPd'RS[aV'ACaQ[^E'rps'rLKs'

1.2.6 Hydratace cementu  

qQZ'̀ VW'Th[C']ScSFC'R'ZQAVPC[S'LEJExH'Y[UFZCRe'aVFSB\[h'PRC]U'BSQZIU'Y'RC_C^'

ASRFC^'YPB^ZP^B^'ISaSFPCRefC'ZQaSFSE'2SQZIU'CTC^'ZQ[IV^aYV[VZ\PgH'P`E'Q[VP^'Q'

TS[VP^H' RbFVZQ`U' `S_FQZ' ZQ[IV^afh_BCYV[VZ\PCRe' D\bSH' bZB\ISFd' .l# l /' D\bSH' Q'

`S_FQZ'fh_BC{V_'R\ASFQPXH'aVFSBQ[CGVIZh'ACBP[QF_VPE'+Q'BCb_U['C_'TS[VP^'ABCTUf\'

fh_BQPQIS'Q[VP^'bFQcFC^'BhIf[CYPUE'<C'O'_FSIf'cVFU'AC_U['fh_BQPCRQFefC'Q[VP^'`VW'

bfB^TQ'MK'ƒ'Q'AC'Jp'_FSIf'`S'`SfC'fh_BQPQIS'Pead]'jA[F\E'1S[VP'BSQG^`S'ACaQ[^'

Q'AC_U[U'YS'QW'FQ'_[C^fC_CTXIf''ASRFCYPSIf'ISaSFPCRefC'ZQaSFSE':g[SWVPXa'

ABCISYSa' `S' BSQZIS' PBVZQ[IV^aQ[^aVF\P^' .N7' bQ' A]UPCaFCYPV' Y\_BCRIS'

.Q#$ x€J/ J$' `QZC' BSG^[\PCB^' P^fF^PUE' -C^PC' BSQZIU' FS`_]URS' RbFVZ\' SPPBVFGVP'

. M7# N/ NJH'ZPSBX'ACb_d`V'A]SIf\bU'R'aCFCY^[D\P'.x7#/ LJE'rNs'
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-SCBSPVIZe'BCRFVIS'fh_BQPQIS'`S_FCP[VRXIf'Y[UFZCRXIf'aVFSB\[gn'

J'. N#'…'M'/ J$'Œ''. N#J/ N'' …''N'.Q}$/~ J' ' ' ' ' }p~'

J'. J#'…'x'/ J$'Œ''. N#J/ N'' …'''.Q}$/~ J' ' ' ' ' }o~'

. N7''…'''M'/ J$'Œ'''. x7/ LN''Œ'''. N7/ M' ' ' ' }LK~'

. N7''…'.Q#$ x€J/ J$'…''JM'/ J$'Œ'''. N7€N.Q#$ x€NJ/ J$ '' }LL~'

. x74''…''M'/ J$'Œ'''. x}'7H4~/Lp'' Œ'''. N'}7H4~/M' ' ' }LJ~'

. N7'''…'' M'/ J$'Œ'''. x7/ LN''Œ'''. N7/ M' ' ' ' }LN~'

/h_BQPQIS' ISaSFP^' YS' BCb_d[^`S' _C' FdZC[VZQ' D\bUH' b' FVIfW' ZQW_\' YS'

RhbFQc^`S'^BcVPXa'YP^AFda'BSQZIS'ACBP[QF_YZefC'Y[VFZ^'Y'RC_C^E''

1. fáze – indukční 

-QPC'D\bS'YS'BCb_d[^`S'FQ'_Rd'CT_CTUH'b'FVIfW'R'ABRFUa'CT_CTU'ABCTUf\'

Ya\cSFU' bBF' ISaSFP^' TdfSa' LK†Li' aVF^PE' !' PePC' _CTd' _CIf\bU'

Z' ABRFUa' BSQZIUa' YS' Y[UFZCRXaV' aVFSB\[hE' -QPC' _CTQ' `S' bS' RvSIf'

FS`ZBQPvU'Q'^RC[z^`S'YS'A]V'FU'FS`RUIS'fh_BQPQcFUfC'PSA[QE'<]V'_B^fea'

VF_^ZcFUa' CT_CTU' `S' `VW' ^RC[zCR\FU' fh_BQPQcFUfC' PSA[Q' FVWvUH' Q[S'

RbBgYP\' RVYZCbVPQ' Y^YASFbS'†' bQcUF\' P^fF^PU' ISaSFP^E' u\BCRSz' b_S'

FQYP\R\'jThPSZ'YV[VZ\Pg'Q'PRC]U'YS'b\BC_Zh'ZBhYPQ[g'ACBP[QF_VP^'Q'. l# l / '

D\bUE'-CPC'CT_CTU'`S'^ZCFcSFC'bQ'L†J'fC_VFh'C_'bQaUIf\FU'YadYVE'rNs'

2. fáze – přechod do tuhého skupenství 

-QPC'D\bS'PBR\'C_'L†J'_C'LJ†Jx'fC_VF'AC'BCbaUIf\FU'ISaSFP^'Y'RC_C^E'

!bFVZ\'_[C^fCR[\ZFVP\ ' . l# l / ' D\bS' Q'ZBhYPQ[h'ACB[QF_VP^E'uRdPv^`S'YS'

adBFX' ACRBIf' Q' bBFQ' ISaSFP^' YS' Z' YCTd' A]VT[VW^`U' _UZh' ABCBgYP\FU'

ZBhYPQ[h'fh_BQPQcFUIf'ABC_^ZPgE'<CZ^_'̀ S'RvQZ'RhYCZX'RC_FU'YC^cVFVPS[H'

bACaQ[^`S'YS'P^fF^PU'PUaH'WS'`YC^'bBFQ'C_'YSTS'RUIS'Rb_\[SFQE'<]V'PePC'

D\bV'^W'RbFVZQ`U'b\Z[Q_h'aVZBCYPB^ZP^Bh'ISaSFPCRefC'ZQaSFSE'rNs'

! '
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3. fáze – stupeň stabilní struktury 

u' _[C^fCR[\ZFVPe' . l# l /' D\bS' YS' YP\R\' _BCTFCR[\ZFVP\H' SPPBVFGVP'

ACYP^AFd' A]SIf\bU' FQ' aCFCY^[D\P' 74aH' FQYP\R\' fh_BQPQIS' TS[VP^' Q'

YFVW^`S' YS' RXRVF' PSA[QE' !' PePC' _CTd' FS`_]URS'C_' IIQ ' Jp' _Fg' Z[SY\'

BhIf[CYP' fh_BQPQIS' Q' ACPe' FQYP\R\' CT_CTU' ‘_CbB\R\FU’H' ZPSBe' agWS'

PBRQP'V'AC'_CT^'FdZC[VZQ'[SPE'-QaH'Z_S'Th[Q'AgRC_Fd'bBFQ'ISaSFP^H'FhFU'

RbFVZQ`U'RFVP]FU'fh_BQPQcFU'ABC_^ZPhE'rNs'

! '`VFe'[VPSBQP^]S'̀ YC^'̂ R\_dFh'PhPC'D\bS'fh_BQPQIS'}R'AC_YPQPd'̀ S'ABRFU'D\bS'

BCb_d[SFQ'FQ'_Rd~n'

LE' ACc\PScFU'†'A]S_VF_^ZcFU'AS_VC_Q'

JE' VF_^ZcFU'ASBVC_Q'

NE' QZIS[SBQIS'†'ACVF_^ZcFU'ASBVC_Q'

xE' ASBVC_Q'bACaQ[SFU'

iE' _VD^bFU'ASBVC_Q' rLLs'

'

O1#5.65.D8.>+HK$)0*+,K.X(-X%#(:(;.Y-X;.H'&#)0)+".S%#02)(&/,KH%.+"$"(04.L77N.
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2 AFT FÁZE 

74P' }7[J$ N†4SJ$ N†PBV~' `S' AC`aSFCR\FU' YZ^AVFh' D\bUH' ABC' ZPSBe' A[QPU'

F\Y[S_^`UIUn'AUYaSFC'7'C_ACRU_\'aC[SZ^[S'C{V_^'f[VFVPefC'7[J$ NH'4'BSABSbSFP^`S'

aC[SZ^[ '̂C{V_^'WS[SbVPefC'4SJ$ N'Q'P'bFQcU'P]V'aC[SZ^[h'Y'ZQPVCFPSa'.QJ…'Y'QFVCFPh'

FS`cQYPd`V' #$x
Jl ' FSTC' .$ N

JlE' -QPC' D\bS' a\' CTSIFX' RbCBSI'

r.Q N}7[H4S~}$/~M€LJ/ J$sJ€wN€{/ J$H'Z_S'{'̀ S'ˆ' J'Q'w'BSABSbSFP^`S'R\bQFX'ZQPVCFE'

74P'D\bS'`YC^'PRC]SFh'R' AC_YPQPd'bQ'AC_CTFXIf'AC_aUFSZ'`QZC'74a'D\bSH'Q[S'

a\[CZ_h'bQ'PSA[CP'RhvvUIf'FSW'oK't.E'!hPR\]S`U'YS'R' ABRFUIf'FdZC[VZQ'fC_VF\If'

b'. N7'Q'. x74'Q'fBQ`U'b_S'_g[SWVPC^'BC[VE'+S`_g[SWVPd`vU'74P'D\bU'̀ S'aVFSB\['SPPBVFGVPH'

ZPSBX'YS'PRC]U'A]V'ACc\PScFU'fh_BQPQIV'ACBP[QF_YZefC'ISaSFP^E'rLos'rJKs'rLJs' '
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3 ETTRINGIT 

3.1 Základní charakteristika 

*PPBVFGVP' `S'aVFSB\[H'`SfCW'IfSaVIZX'RbCBSI'`S'.N7€N.Q#$ x€NJ/J$H'BSYAE'

.Q M7[J}#$ x~LJ€JM/J$E'qSfC'F\bSR'Th['C_RCbSF'AC_[S'[CZQ[VPh'RbFVZ^'*PPBVFGSF^'

R'+daSIZ^E'qSfC' JK'QW'NK'aVZBCaSPBg'_[C^fe'Q'J'QW'x'aVZBCaSPBh'P[^YPe'ZBhYPQ[h'

`YC^'`Sf[VcZCRVPefC'PRQB^'Q'`YC^'TSbTQBRe'QW'a[ecFd'TU[eE'-RB_CYP'FQ'9CfYCRd'

YP^AFVIV'YS'ACfhT^`S'R'BCbaSbU'J†JHi'Q'`SfC'f^YPCPQ'`S'LHOO'G€IalNE'rLos'rLis'

*PPBVFGVP' YS' A]VBCbSFd' RhYZhP^`S' R' b\YQ_VPea' ABCYP]S_U' R' fCBFVF\If'

RhR]S[XIfH' YS_VaSFP\BFUIf' FSTC' TCfQPXIf' FQ' R\AFUZH' ZPSBe' ABCv[h' ZCFPQZPFU'

aSPQaCBD“bC^E'qSfC'RXYZhP'R'A]UBC_d'RvQZ'FSFU'bIS[Q'CTRhZ[XE'rLps'

'

'

.

.

.

.

.
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3.2 Primární ettringit 

qQZ'̀ VW'Th[C'baUFdFCH'_C'ACBP[QF_YZefC'ISaSFP^'YS'A]V_\R\'Y\_BCRSI'`QZC'

BSG^[\PCB'P^fF^PU'ISaSFP^E'%BCad'PCfC'Y\_BCRSI'A]VYAUR\'R'YC^RVY[CYPV'Y'PRCBTC^'

ABVa\BFUfC'SPPBVFGVP^' V' ZS' baSFvSFU' YaBvPdFU' A]V' RhYhIf\FU' ISaSFPCRefC'

ZQaSFSE'<BVa\BFU'SPPBVFGVP'RbFVZ\'̀ QZC'ABRFU'fh_BQPQcFU'bA[C_VFQ'BSQZIU'aSbV'.N7'

Q'Y\_BCRISaE'-QZPC'RbFVZ[X'ABVa\BFU''SPPBVFGVP'̀ S'PS_h'F^PFC^'Q'A]UFCYFC^'Y[CWZC^'

ACBP[QF_YZefC'ISaSFP^E'2SQZIS'RbFVZ^'PePC'D\bS'`S'^RS_SFQ'RXvS'R' ZQAE'LEJEM'

‘/h_BQPQIS'ISaSFP^’'ros'rLKs'rLis'
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3.3 Sekundární ettringit 

! ' A]UAQ_d' PSAS[FefC' CvSP]SFU' Y' RhvvUaV' PSA[CPQaV'FSTC' RhvvUfC'

fh_BQPQcFUfC'PSA[Q'TdfSa'fh_BQPQIS'ISaSFP^'YS'SPPBVFGVP'YP\R\'FSYPQTV[FUH'Q'PQZ'

YS'BCbZ[\_\'FQ'aCFCY^[D\P'Q'Y\_BCRSIE'<C'PSAS[Fea'bABQICR\FU'Q'CAdPCRFea^'

YFUWSFU'PSA[CPh'YS'bQ'A]UPCaFCYPV'R[fZCYPV'agWS'SPPBVFGVP'bFCR^'RhPRC]VPE'#PS`Fd'PQZ'

agWS' _C`UP' Z' _C_QPScFe' PRCBTd' SPPBVFGVP^' b' . l7 l /' D\bS' cV' aCFCY^[D\P^' A]V'

ZCFPQaVFQIV' bQPRB_[efC' ISaSFPCRefC' ZQaSFS' YUBQFCRXaV' VCFPh' FQA]E' bS'

YUBQFCRXIf' RC_' cV' PbRE' ZhYS[efC' _SvPdE' -SFPC' SPPBVFGVP' CbFQc^`SaS' `QZC'

PbRE' YSZ^F_\BFUE' qSfC' CAdPCRFe' RhPRC]SFU' R' bQPRB_[ea' ISaSFP^' agWS' ReYP'

Z' RFVP]FUa^' AF^PUH' S{AQFbV' Q' F\Y[S_FXa' PBf[VF\aH' ACZ^_' RS' bPRB_[ea'

ISaSFPCRea'ZQaSFV'FSFU'_CYPQPSZ'aUYPQ'ABC'PRCBT^'PdIfPC'ZBhYPQ[gE'rLMs'

4 SYNTÉZA Z YEELIMITU 

"SS[VaVP'`S'aVFSB\[H'ZPSBX'Th['FQ[SbSF'R'BCIS'Lopx'R'0bBQS[V'FQ'fCB\If'/QB'

"S”S[Va'Q'+QfQ['"SS[VaH'C_Z^_'PQZe'_CYPQ['YRg`'F\bSRE'-SFPC'TSbTQBRX'QW'TU[X'

aVFSB\['ZBhYPQ[^`S'R'Z^TVIZe'YCŶPQRd'Q'`SfC'f^YPCPQ'`S'JHML'GŽIaNE'rJOs'

"SS[VaVP' a\' Y[CWSFU' .Qx7[M}#$ x~$LJ' FSTC' PQZe'N.Q$€N7[J$ N€.Q#$ xH'

bZB\ISFd'. x7Ny !Q'CbFQc^`S'YS'BCRFdW'`QZC' %[SVFgR'ZCaA[S{' AC_[S'7[S{QF_BQ'

%[SVFQH'ZPSBXa'Th['V_SFPVDVZCR\F'ABC'AC^WVPU'R' ZQ[IV^aY^[DCQ[^aVF\PCRXIf' }.#7~'

ISaSFPSIfE'rJps'rJos' '

"SS[VaVP' BSQG^`S' R' A]UPCaFCYPV' RC_h' bQ' RbFVZ^' aCFCY^[DCQ[^aVF\P^' Q'

fh_BC{V_^'f[VFVPefC'}RVb'BSQZIS'Lx~E'!'A]UPCaFCYPV'Y\_BCRIS'hSS[VaVP'fh_BQP^`S'bQ'

RbFVZ^'SPPBVFGVP^'}BSQZIS'Li ~E'rJos'

N.Q$€N7[J$ N€.Q#$ x'…'Lp/ JK'Œ'N.Q$€N7[J$ N€.Q#$ x€LJ/ JK'…'x7[}$/~ N' ' }Lx~'

N.Q$€N7[J$ N€.Q#$ x'…'J.Q#$ x'…'Nx/JK'Œ'N.Q$€7[ J$ N€N.Q#$ x€NJ/ J$'…'x7[}$/~ N' }Li~'

! '
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5 TERMODYNAMICKÁ STABILITA ETTRINGITU 

-SBaC_hFQaVIZ\'YPQTV[VPQ'SPPBVFGVP^'Th[Q'A]S_adPSa'aFCfQ'YP^_VUH'C'cSaW'

RhACRU_\'IS[\']Q_Q'FQ[SbSFXIf'aQPSBV\[gH'ZPSBe'YS'bQTXRQ`U'PC^PC'ABCT[SaQPVZC^E'

-hPC'YP^_VS'YS'Q[S'cQYPC'[VvUH'Q'PQZ'_CACY^_'FSFU'PSA[CPQ'BCbZ[Q_^'SPPBVFGVP^'bIS[Q'

bF\a\E' '

/Q[['Q'ZC[E'PRB_UH'WS'BCbZ[Q_'SPPBVFGVP^'YS'CT`SRV['F\f[S'A]V'_CYQWSFU'PSA[CPh'

LLx•L't .'Q'A]V'P[QZ^'FQYhISFe'RC_FU'A\Bh'LHMN'TQBH'ICW'C_ACRU_\'LMN'Z<QE'rJKs'

<C^BIfSb'Q'ZC[E']UZ\H' WS'Th[Q' _CZ\b\FQ'PSBa\[FU'FSYPQTV[VPQ'SPPBVFGVP^'A]V'

PSA[CPd'FVWvU'FSW'LJK't.'R' b\RVY[CYPV'FQ'P[QZ^'RC_FU'A\Bh' }RVb'CTBE~E' ! ' ABgTdf^'

_Sfh_BQPQcFUfC' ABCISY^' _CIf\bU' Z' b\FVZ^' RC_FUIf' aC[SZ^[E' *PPBVFGVP' YS' PQZ'

BCbZ[\_\'FQ'ABC_^ZP'CTYQf^`UIU'LK†LN'aC[SZ^['/ J$ E'rJLs'

'

O1#5.65._8.`#)Y.S%604.$%2",42.I%&'."00#*(3*04.I.X-I*/2%/0*.().&%1:.&"H'&#)0)+".LD7N.
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#QFPfQaQF'Q'ZC[E'YS'RS'YRe'AB\IV'ZBCad'YUBQFCRe'ZCBCbS'baVz^`S'PQZe'C'

PCaH' WS' SPPBVFGVP' FSFU' YPQTV[FU' R' FUbZCR\ASFFea' ABCYP]S_UH' Z_hW' fC_FCPQ' A/'

Z[SYFS'AC_'LLHi†LJE'uQ'PePC'FUbZe' fC_FCPh'A/'YS'agWS'SPPBVFGVP'BCbZ[\_QP'bQ'

RbFVZ^'Y\_BCRISE'rJJs' '

'

O1#5.65.B8.ab('."c*/0"(+". "00#*(3*04.I.X-I*/2%/0*.().0"S2%0:.).02),4.I%&(;.S-#'.<I2"I%.

Xb()."c*/0"(+"[.IS#)I%.Xb().#%X,2)&4."00#*(3*04E.LD7N.

)QYPC'YS'A]S_ACZ[\_\H'WS'̀ S'SPPBVFGVP'RFVP]Fd'FSYPQTV[FU'R'ISaSFPCRe'AQYPd'

A]V' PSA[CPd' RhvvU' FSW' OK' t.E' <CZ^_' `S' CRvSa' A]UPCaFC' _CYPQPScFe' aFCWYPRU'

Y^[D\P^H'`S'PQPC'PSA[CPQ'ACY^F^PQ'QW'FQ'oK't.E'$'PePC'YZ^PScFCYPV'YS'baUFV['-Qh[CB'

Q'ZC[E'rJNs'

ufC^' Q' 6[QYYSB' PRB_UH' WS' SPPBVFGVP' `S' CTSIFd' FSYPQTV[FU' A]V' bRXvSFXIf'

PSA[CP\IfE'(R\_U'b_S'ACBCRF\FU'Y'fh_BCGBCYY^[QBSa'N.Q$€7[ J$ N€M/J$H'ZPSBX'YS'

BCbZ[\_\' A]V' PSA[CPd' A]VT[VWFd' NJi' t.E' :[S' Fd`' FSFU' PSA[CPQH' aSIfQFVYa^Y' Q'

ZVFSPVZQ' BCbAQ_^' SPPBVFGVP^' _CY^_' bF\a\' b' _gRC_^' FSaCWFCYPV' ZCFPBC[CRQP'

RvSIfFh'ABCadFFeH'`QZC'`YC^'PSA[CPQH'IS[ZCRX'P[QZH'AQBIV\[FU'P[QZ'RC_FU'A\Bh'QP_E'

!S'YRe'AB\IV'YS'baVz^`S'V'C'RXbZ^a^'yQPQRh'Q'!SA]SZQH'ZPS]U'YPQFCRV[V'PSA[CP^'

YACFP\FFUfC'BCbZ[Q_^'SPPBVFGVP^'A]V'PSA[CPd'A]VT[VWFd'LJi't.E'rJxs'

0'R'`VFe'AB\IV'YAC[ScFd'Y'_Q[vUaV'Q^PCBh'YS'ufC^'RdFCRQ['BCbZ[Q_^'SPPBVFGVP^E'

u_S'PQZe']UZ\H'WS'YPQTV[FU'PSA[CPQ'BCbZ[Q_^'SPPBVFGVP^'YS'ACfhT^`S'R'BCbaSbU'LLx†
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LLM't.E'! 'PCaPC'CZQaWVZ^'`S'ZQAQ[F\'RC_Q'A]UPCaFQ'R'P[QZ^'RdPvUa'FSW'OMK'PCBBH'

PS_h' A]VT[VWFd' LKL' Z<QE' !' A]UPCaFCYPV' RC_h' _CIf\bU' Z' PRCBTd' 74a' D\bS' Q'

fSaVfh_B\P^' .Q#$ x€KHi/J$E' $RvSa' RS' RdPvVFd' A]UAQ_g' `S' BCbZ[Q_' SPPBVFGVP^'

aCWFX'̂W'A]V'FVWvUIf'PSA[CP\If'FSW'LLx†LLM't.H'ABCPCWS'IS[ZCRX'P[QZ'RC_FU'A\Bh'

AC^bS'A]U[SWVPCYPFd'A]SZBCcU'OMK'PCBBE'rJi s' '

6 DOSAVADNÍ PRŮZKUM NA ÚSTAVU THD 

0FGE' qQFQ' 9CZB\' YS' RS' YRe' _VA[CaCRe' AB\IV' RdFCRQ[Q' PSBaC_hFQaVIZe'

YPQTV[VPd'SPPBVFGVP^'R'[QTCBQPCBFUa'ABCYP]S_U'Q'R'ABCYP]S_U'FQYhISFe'RC_FU'A\BhE'

! ' [QTCBQPCBFUa' ABCYP]S_U' A]V' PSA[CPd' i' t.' YS' Y' _CTC^' ^[CWSFU' FSAQPBFd'

bRhv^`S'V'CTYQf'SPPBVFGVP^H'QRvQZ'YFVW^`S'CTYQf'hSS[VaVP^E'-QZPeW'YS'Y' BCYPC^IU'

_CTC^'^[CWSFU'fh_BQP^`S'Q[VP'FQ'BSFPGSFQaCBDFU'ZQ[IV^afh_BCYV[VZ\PhE''

+Q' _B^fC^' YPBQF^H' A]V' PSA[CPd' xK' t.'A]SIf\bU' Q[VP' RhvvU' BhIf[CYPU' FQ'

BSFPGSFQaCBDFU'.l# l /'D\bV'FSW'A]V'PSA[CPd'i't.E'

! ' ABCYP]S_U' FQYhISFe' RC_FU' A\Bh' ABCTUfQ`U' YPS`Fe' ABCISYh' `QZC'

R' [QTCBQPCBFUa' ABCYP]S_UH' QRvQZ' hSS[VaVP' YS' BCbZ[\_\' BhIf[S`VE'!S_[S' SPPBVFGVP^'

RbFVZ\'V'aCFCY^[D\PH'`SfCW'CTYQf'`S'FUbZX'QW'_C'A]VT[VWFd'JK'_FU'S{ACbVISH'ACPe'

YS'`SfC'CTYQf'bQcFS'YPBad'bRhvCRQPE'

-SBaC_hFQaVIZC^'YPQTV[VPC^'SPPBVFGVP^'YS'bQTXRQ['V'0FGE'9QPd`' /B_VFQ'RS'

YRe'_VA[CaCRe'AB\IVE'u_S'Th[C'b`VvPdFCH'WS'AC'_CTd'fh_BQPQIS'LpK'_FU'YS'SPPBVFGVP'

bIS[Q'BCb[CWV['FQ'Y\_BCRSIH'ZQ[IVP'Q'GVTTYVPE'-UaPC'Th[Q'PSBaC_hFQaVIZ\'YPQTV[VPQ'

SPPBVFGVP^'RC[Fd'^[CWSFefC'R'[QTCBQPCBFUa'ABCYP]S_U'bACIfhTFdFQE''

<C' YBCRF\FU' RXY[S_Zg' b' `VFefC' S{ASBVaSFP^H' ZPSBe' V' AC' BCcFU' S{ACbVIV'

R'[QTCBQPCBFUa'ABCYP]S_U'SPPBVFGVP'CTYQfCRQ[hH'FSFU'PS_h'PSBaC_hFQaVIZ\'YPQTV[VPQ'

SPPBVFGVP^'bIS[Q'`QYF\'Q'T^_S'RhWQ_CRQP'AC_BCTFd`vU'RXbZ^aE'

! '
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II. EXPERIMENTÁLNÍ ČÁST 

CÍL PRÁCE 

! ' F\RQbFCYPV' FQ' A]S_IfCbU' c\YP' RXbZ^a^' `S' IU[Sa' TQZQ[\]YZe' AB\IS'

Y[S_CR\FU' PSBaC_hFQaVIZe' YPQTV[VPh' SPPBVFGVP^E' -QPC' `S' bZC^a\FQ' R' ABCYP]S_U'

PBVZQ[IV^aYV[VZ\P^'Q'BgbFXIf'PSA[CPFUIf'Q'R[fZCYPFUIf'AC_aUFSZE'

1 METODIKA PRÁCE 

5bS'A]S_ACZ[\_QPH'WS'A]V'S{ACbVIV'SPPBVFGVP^'R'ABCYP]S_U'ZQ[IV^aYV[VZ\Pg'Th'

aCf[C' bS`aeFQ' A]V' FUbZXIf' PSA[CP\If' Q' _CYPQPScFe' R[fZCYPV' _CIf\bSP' Z' `SfC'

ACYP^AFe' PBQFYDCBaQIV' _C' PfQ^aQYVP^H' .QN#V}.$ N~}#$x~}$/~ M€LJ}/ J$~H' FSTC[V'

74P'D\bVH''ZPSB\'`S'IC'_C'ZBhYPQ[CGBQDVS'V'IfSaVYa^'SPPBVFGVP^'RS[aV'T[UbZ\E''

<BC'CRd]SFU'PePC'fhACPebh'Th['R' A]S_IfCbU'AB\IV'[QTCBQPCBFd'RhA\[SF' Q[VP'

`QZC'RhYCZCR\ASFQPX'b_BC`'ZQ[IV^aYV[VZ\PgH'ZPSBX'Th['ACPe'R' A]S_Sa'bRC[SFea'

ACadB^'bfCaCGSFVbCR\F'Y'SPPBVFGVPSaH'A]VABQRSFXa'fh_BQPQIU'hSS[VaVP^E'!bFVZ[\'

YadY' Th[Q' BCbaUIf\FQ' Y' RC_C^' Q' F\Y[S_Fd' Th[Q' S{ACFCR\FQ' R' A]S_Sa'

bRC[SFXIf'ABCYP]S_UIfE'y[C' `S_FQZ'C' [QTCBQPCBFU'ABCYP]S_U'Q'`S_FQZ'C' ABCYP]S_U'

FQYhISFe'RC_FU'A\Bh'Q' PC'`S_FQZ'bQ'FUbZe'PSA[CPh'Q' `S_FQZ'bQ'RhYCZe'PSA[CPhE'

(RS_SF\' ' ABCYP]S_U' Th[Q' bRC[SFQ' R' F\RQbFCYPV' FQ' YC^TdWFC^' c\YP' RXbZ^a^H'

bQTXRQ`UIU' YS' YhFPebC^' Q' PSBaC_hFQaVIZC^' YPQTV[VPC^' aVFSB\[^' PfQ^aQYVP^E'

4\bCRe'Y[CWSFU'PQZPC'S{ACFCRQFXIf'RbCBZg'Th[C'Y[S_CR\FC'R'A]S_Sa'bRC[SFXIf'

PSBaUFSIf'aSPC_C^'2-6l_VDBQZcFU'QFQ[Xbh'Q'PSBaVIZe'QFQ[XbhE'

2 POSTUP PRÁCE 

<BC'RhPRC]SFU'YadYV'SPPBVFGVP^'Y'Q[VPSa'Th[Q'FQRBWSFQ'YC^YPQRQ'YSYP\RQ`UIU'

bS' RbCBZ^' fh_BQPCRQFefC' hSS[VaVP^' "J'Y'[QTCBQPCBFd' RhA\[SFXa' Q[VPSa' }.N#~'

R'faCPFCYPFUa'ACadB^'J'n'LH'P`E'MMHMO'ƒ'RbCBZ^'"J'…'NNHNN'ƒ 'Q[VP^E''

<BC' ^[CWSFU' R' [QTCBQPCBFUa' ABCYP]S_U' Th[Q' AC^WVPQ'vQBWS' 5l "J H' RbFVZ[\'

S{ACbVIU'fh_BQPCRQFefC'hSS[VaVP^'R' [QTCBQPCBFUa'ABCYP]S_U' Q'ABC'RC_FU'^[CWSFU'

vQBWS'!l "J H'RbFVZ[\'S{ACbVIU'fh_BQPCRQFefC'hSS[VaVP^'RS'RC_FUa'ABCYP]S_UE'
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#^BCRVFCR\'YadY'ABC'RXAQ['Q[VP^'Th[Q'YSYPQRSFQ'b' R\ASFIS'AEQE'Q'C{V_^'

Z]SaVcVPefC' RS' DCBad' aVZBCYV[VZh' AEQE' R' aC[\BFUa' ACadB^' .Q$' n' #V$J' „ ' NHKE'

2Cb_B^WSF\'Q'fCaCGSFVbCRQF\'Y^BCRVFCR\'YadY'Th[Q'_RC^YP^AzCRd'RhA\[SFQ'

BSWVaSa'LMKK't.ŽJ 'fC_E''

<]S_Sa[SPX' RbCBSZ' SPPBVFGVP^' "J' ' Th[' YAC[ScFd' Y' A]S_Sa' BCb_B^WSFXa'

Q[VPSa' AC' FQ_\RZCR\FU' ' FQ' [QTCBQPCBFUIf' RQf\If' fCaCGSFVbCR\F' bQ' aCZBQ''''

}m' „ 'KHxO~'R'A[QFSPCRea'a[XFZ^'AC'_CT^'L'aVF^Ph'A]V'JKK'CP\cZ\If'bQ'aVF^P^E'

uS' RbFVZ[e' AQYPh' Th[Q' bQDCBaCR\FQ' bZ^vSTFU' Pd[UYZQH' ZPSB\' Th[Q' F\Y[S_Fd'

S{ACFCR\FQ' 'R' ABCYP]S_U'FQYhISFe'RC_FU'A\Bh' ' Q'R' [QTCBQPCBFUa'ABCYP]S_U'A]V'

PSA[CPd'i't .'Q'A]V'PSA[CPd'xK't .E' '

!bCBZh' C_STUBQFe' R' A]S_Sa' bRC[SFXIf' cQYCRXIf' VFPSBRQ[SIf' Th[h' A]S_'

R[QYPFU' 2-6l_VDBQZcFU' QFQ[XbC^' Q' PSBaVIZC^' QFQ[XbC^' ^ABQRSFh' BCb_B^WSFUa'

R' A[QFSPCRea'a[XFd' Q' F\Y[S_FXa' A]SB^vSFUa' `S`VIf' fh_BQPQIS'bAgYCTSa'

PBC`F\YCTFe' VbCABCAQFC[CRe' RhAUBZhE' <CPe' Th[h' RbCBZh' ABC' bQaSbSFU' A]UYP^A^'

Rb_^If^'^[C WSFh'R'u0<'Y\cIUIfE' '

3 POUŽITÉ PŘÍSTROJE A SUROVINY 

3.1 Použité přístroje 

!'ABgTdf^'AB\IS'Th[h'AC^WVPh'F\Y[S_^`UIU'A]UYPBC`Sn'

¥' R\fh'%*2+'%1'Y'R\WVRCYPU'MKK'•' KHKL'G'

¥' A[QFSPCRX'a[XFSZ'420-#./'<^[RSBVYSPPS'M'Y'a[SIUaV'Pd[SYh'b'FSBSbCRe'CIS[V'

¥' fCBZCRb_^vF\'Y^v\BFQ'10+:*2'*:H'7<-'[VFS'00'Y'F^ISFXa'CTdfSa '

¥' Y^ASBZQFPQ[CR\'[QTCBQPCBFU'ASI'.57#0.'JKLp#'.572*'xEK'

¥' a[XFSZ'9I.BCFS'9VIBCFVYVFG'9V[['

¥' BSFPGSFCRX' _VDBQZPCaSPB' *aAhBSQF' <7+Q[hPVIQ[' }b\]SFU' .^%‹ '

–fZ[ '„ 'LHixKiopK'—~'

¥' BQYPBCRQIU' S[SZPBCFCRX' aVZBCYZCA' 2*9' -SYIQF' 9027N' w9(' Y' ABRZCRC^'

YCF_C^'*:w '

¥' _VDSBSFIV\[FU' PSBaVIZ\' QFQ[XbQ' Th[Q' ABCRS_SFQ' FQ' A]UYPBC`V' -67Žp:-7piL˜'

RXBCTIS'9SPP[SB'-C[S_C'

! '
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3.2 Použité suroviny 

<BC'A]UABQR^'Y^BCRVFCRXIf'YadYU'Th[h'AC^WVPh'PhPC'Y^BCRVFhn'

¥' R\ASFSI'AEQEH'.Q.$ NH'

¥' fh_BQPCRQFX'YUBQF'R\ASFQPX'<2*60<#'.Q#$ x€J/ J$' †'ABgahY[CRX'Y\_BCRSI'

C_'DVBah'<BSIfSbQH'QEYEH''

¥' C{V_'f[VFVPXH'7[J$ N'†'ZCB^F_H''

¥' C{V_'Z]SaVcVPX'AEQEH'#V$ J'

'

4 VYHODNOCENÍ VÝSLEDKŮ 

4.1 RTG-difrakční analýza 

2SFPGSFCGBQah' RbCBZg' fh_BQPCRQFefC' hSS[VaVPCRefC' Y[UFZ^' Y' Q[VPSa'

_[C^fC_CTd' S{ACFCRQFXIf' ' R' [QTCBQPCBFUa' ABCYP]S_U' Q' R' ABCYP]S_U' FQYhISFe'

RC_FU'A\Bh'A]V'PSA[CPd'i't .'Q'xK 't .'`YC^'^RS_SFh'FQ'CTBE'p†NLE''<BC'V[^YPBQIV'`YC^'

_CA[FdFh'PeW'BSFPGSFCGBQah'RbCBZg'A]V'ZB\PZC_CTe'S{ACbVIV'R'_QFea'ABCYP]S_UH'

ZPSBe'Th[h'A]SRbQPh'b'A]S_IfCbU'SPQAh']SvSFUE'

! 'BSFPGSFCGBQaSIf'Th[h'V_SFPVDVZCR\Fh'PhPC'aVFSB\[hn'

" SS[VaVP'}"~H'N.Q$€7[J$ N€.Q#$ x'}_fZ[' „'NHOMH'JHMiH'JHLMM'™~'

* PPBVFGVP'}*~H'N.Q$€7[J$ N€N.Q#$ x€NJ/ J$'}_ fZ[' „'oHpH'iHOH'xHoH'xHMOH'NHpO'™~'

9 CFCY^[D\P'}9~H'N.Q$€7[J$ N€.Q#$ x€LJ/ J$'}_ fZ[' „'pHoJH'xHxMH'NHooH'JHpOH'

JHON'™~'

. l7 l /'D\bS'PhA^'.7/ LK'}. LK~'}_fZ[' „'LxHN'™~'

. l7 l /'D\bS'PhA^'‹ l . x7/ LN'}‹ l .~' }_fZ[' „'pHJ'™~'

. l7 l /'D\bS'PhA^'. x7/ LN'}.~' }_fZ[' „'pHKi'™~'

#\_BCRSI'}#~H'.Q#$ x€J/ J$ '}_fZ[' „'OHiMH''xHJOH''NHOoH''NHKMH'JHpMO'™~'

7[VP'}7~H'N.Q$€#V$J'}_fZ[ ' „'iHoKLH'NHKJJH'JHOOMH'JHONKH'JHMKJ'™~E'
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! ' [QTCBQPCBFUa' ABCYP]S_U' A]V' PSA[CPd' i' t .' _CIf\bU' AC' RS[VIS' BhIf[e' Q'

VFPSFbVRFU'PRCBTd'SPPBVFGVP^'Z'ACbRC[Fea^'YFVWCR\FU'`SfC'CTYQf^'PBQFYDCBaQIU'FQ'

aSPQSPPBVFGVPE' <]V' _[C^fC_CTea' ^[CWSFU' `S' aVaC' SPPBVFGVP' aCWFC' V_SFPVDVZCRQP'

RS[VIS'FUbZe'aFCWYPRU' .l7 l /'D\bU'PhA^' .x7/ LNH'RbFVZQ`UIUIf'BSQZIU'b' hSS[VaVP^'

^RC[FdFXIf'f[VFVPQFCRXIf'VCFPg'Q'fh_BC{V_^'R\ASFQPefCH'SRSFPE'V'bIS[Q'FSAQPBFX'

AC_U['aCFCY^[D\P^E'#C^cQYFd'Y' _CTC^'^[CWSFU'fh_BQP^`S'Q[VP'FQ'BSFPGSFQaCBDFU'

ZQ[IV^fh_BCYV[VZ\PhH'CRvSa'TSb'_CABCRC_^'ACBP[QF_VP^H'ZPSBX'YS'YACP]STCR\R\'FQ'

PRCBT^''.l7 l /'D\bUE'

<]V'PSA[CPd'xK' t .' 'YS'RS_[S'SPPBVFGVP^'bQcUF\'bfB^TQ'C_'O'_Fg'^[CWSFU'bS'

YC^YPQRh'RXvS'^RS_SFXa'aSIfQFVYaSa''Rh_d[CRQP''‹l . x7/ LNE''<]SIfC_Fd''PeW''

RbFVZ\' ' FUbZCR\ASFQP\' ' .l7 l /' D\bS' PhA^' .7/ LKH' ZPSB\' R' _gY[S_Z^' bRhvCR\FU''

CTYQf^' R\ASFQPXIf' VCFPg' A]V' fh_BQPQIV' Q[VP^' ACYP^AFd' A]SIf\bU' FQ'

RhYCISR\ASFQPC^' D\bV' .x7/ LNE' 0_SFPVDVZCRQPS[Fe' `S' FSAQPBFe' aFCWYPRU'

aCFCY^[D\P̂H'ZPSBe'YS'Y'_CTC^'̂ [CWSFU'̀ VW'_\[S'FSbRhv^`SE'!'_CTd'Jp'_Fg'̂ [CWSFU'

YS'R'YC^YPQRd'CT`SR^`S'FUbZe'aFCWYPRU'Y\_BCRISH'‹l . x7/ LN'YS'PBQFYDCBa^`S'_C'

ZBhYPQ[CGBQDVIZh' _CZCFQ[S`vU' DCBah' .x7/ LNE' ' <]V' _[C^fC_CTe' S{ACbVIV' `S'

ACbCBCRQPS[FX'aUBFX'F\BgYP'CTYQf^'.x7/ LN'Q'Y\_BCRISH'ZPSBe'bQ'bRXvSFe'PSA[CPh'

RbFVZQ`U'fh_BQPQcFUa'ABCISYSa'aSbV'hSS[VaVPSa'Q'ACBP[QF_VPSaE'

<]V'S{ACbVIV'R' ABCYP]S_U'FQYhISFe'RC_FU'A\Bh'Q'PSA[CPd'i' t .'_CIf\bU'AC'

ACc\PScFU' VFPSFbVRFU' PRCBTd' SPPBVFGVP^' Z' `SfC' ACadBFd' BhIf[e' PBQFYDCBaQIV' _C'

aCFCY^[D\P^E' !S_[S' aCFCY^[D\P^' YS' CT`SR^`S' V' .l7 l /' D\bS' R' _CY^_' aeFd'

_CZCFQ[e' AC_CTd' ‹l . x7/ LNH' ZPSB\' ZC[Sa' MN' _Fg' S{ACbVIS' A]SIf\bU' FQ'

ZBhYPQ[CGBQDVIZh' RhfBQFdFd`vU' DCBa^' .x7/ LNE' ! ' PeWS' _CTd' ' `S' R' YC^YPQRd'

V_SFPVDVZCRQPS[FX' V' Y\_BCRSIH' `SfCW' aFCWYPRU' YS' Y' _CTC^' ^[CWSFU' ACFdZ^_'

bRhv^`SE''

<]V'S{ACbVIV'R' ABCYP]S_U'FQYhISFe'RC_FU'A\Bh'bQ'bRXvSFe'PSA[CPh'xK' t .'

`YC^'ABCTUfQ`UIU'ABCISYh'RS'Y[S_CRQFe'YC^YPQRd'AC'ZRQ[VPQPVRFU'YPB\FIS'YfC_Fe'

Y' A]S_IfCbUa' ^[CWSFUaE' <BCTUfQ`U' RvQZ' RhvvU' BhIf[CYPU' Y' PUa' _gY[S_ZSaH' WS'

R'_CTd'̂ [CWSFU'MN'_Fh'FSFU'R'YC^YPQRd'A]UPCaSF'̀ VW'ABQZPVIZh'W\_FX'SPPBVFGVPH'ZPSBX'

YS'PBQFYDCBaCRQ['_C'aCFCY^[D\P^E'9VaC'PC'YS'AC'A]SIfC_FC^'_CT^'R' YC^YPQRd''

RhYZhP^`S'V'FUbZCR\ASFQP\'D\bS'.7/LKH'ZPSB\H'̀ QZ'RXvS'̂ RS_SFCH'ACb_d`V'A]SIf\bU'

FQ'. x7/ LNE''
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4.2. Termická analýza 

/h_BQPCRQF\'YC^YPQRQ'hSS[VaVPCRefC'Y[UFZ^'Q'Q[VP^'RhZQb^`S'R' ABgTdf^'

PSBaVIZe' QFQ[Xbh' SF_CPSBaVIZe' SDSZPh' _Sfh_BQPQIS' .l# l /' D\bU' RS' YPS`Fea'

PSA[CPFUa'VFPSBRQ[^'`QZC'_Sfh_BQPQIS'SPPBVFGVP^H'aCFCY^[D\P^H'Y\_BCRIS'Q'.l7 l /'

D\bUE'<BCPC'Th['ABC'aCWFCYP'`S_FCbFQcFe'VFPSBABSPQIS'ABCISYgH'RbPQf^`UIUIf'YS'

Z'PSBaC_hFQaVIZe'YPQTV[VPd'SPPBVFGVP^H'A]VABQRSF'BSDSBSFcFU'RbCBSZH'RS'ZPSBea'Th['

RS'YPS`Fea'ACadB^'Z'Q[VP^'_\RZCR\F'FQaUYPC'hSS[VaVPCRefC'Y[UFZ^'VFSBPFU'ZCB^F_E'

<]V' RhfC_FCICR\FU' PSBaCGBQRVaSPBVIZe' QFQ[Xbh'AQZ' Th[' C_' bPB\Ph' WUf\FUa'

_QFefC' SF_CPSBaVIZefC'SDSZP^'bZC^vSFefC'RbCBZ^'ABCRS_SF'C_ScSP' fC_FCPh'

bPB\Ph' WUf\FUa' C_ACRU_Q`UIUfC' SF_CPSBaVIZefC' SDSZP^' RbCBZ^' BSDSBSFcFUfCE''

-SBaCGBQah'bZC^vSFXIf'RbCBZg'Q'RbCBZg'BSDSBSFcFUIf' `YC^' ^RS_SFh'FQ'CTBE'

NJ†xOE'

+Q' b\Z[Q_d' ABgTdf^' c\Bh' PSBaCGBQRVaSPBVIZe' Th[Q' _\[S' ^YZ^PScFdFQ'

ZRQFPVDVZQIS'D\bUH'RbPQf^`UIUIf'YS'Z'PSBaC_hFQaVIZe'YPQTV[VPd'SPPBVFGVP^E'!bf[S_Sa'

ZS'Y[CWVPCYPV'Q'ZCVFIV_SFIV'SF_CPSBaVIZXIf'SDSZPg'`S'F^PFe'R'PQTE'N'Q'x' ^RS_SFe'

fC_FCPh'ACRQWCRQP'bQ'fC_FCPh'A]VT[VWFeE'9CfC^'TXP'bQPUWSFh''IfhTC^'RbFVZ[C^'b'

FSb]SPS[FefC'BCbfBQFU'aSbV'̀ S_FCP[VRXaV'SF_CSDSZPhH'CRvSa'FQ'_B^fe'YPBQFd'PQPC'

IfhTQ'`S'YhYPeaCR\E'<BCPC'R'PQT^[IS'^RS_SFe'RXY[S_Zh'FSa^YS`U'YVIS'RhZQbCRQP'

`S_FCbFQcFd' YAB\RFe' QTYC[^PFU' fC_FCPhH' QRvQZ' RhYPVf^`U' YAB\RFd' BS[QIS' aSbV'

PdaVPC'fC_FCPQaVE'

TL 5 – 63 

'

  

Step -34,3113 %
-25,0529 mg

Step -4,2813 %
-3,1260 mg

Step -8,7807 %
-6,4114 mg

Step -16,3451 %
-11,9346 mg

Step -1,1484 %
-0,8385 mg

TL5 - 63, 23.02.2016 19:25:45
Sample Weight
TL5 - 63, 73,0165 mg

mg
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-140

-120

-100

-80

-60

-40

-20

0

min0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

mgmin̂ -1

-2,5

-2,0

-1,5

-1,0

-0,5

0,0

min0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

^ e xo T L 5  -  6 3 1 1 . 0 5 . 2 0 1 6  1 5 : 5 6 : 0 0

ST AR e SW  1 1 . 0 0L a b :  M ET T L ER  
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REF 5 – 91  
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^ e xo R EF  5  -  6 3 1 3 . 0 5 . 2 0 1 6  1 5 : 5 8 : 4 4

ST AR e SW  1 1 . 0 0L a b :  M ET T L ER  

Step -32,5418 %
-19,6733 mg

Step -4,2042 %
-2,5417 mg

Step -8,1070 %
-4,9012 mg

Step -14,6369 %
-8,8488 mg

Step -1,3910 %
-0,8409 mg

TL5-91, 04.04.2016 19:24:05
Sample Weight
TL5-91, 60,4555 mg

mg

40

42

44

46

48

50

52

54

56

58

60

min

°C50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

mW

-180

-160

-140

-120

-100

-80

-60

-40

-20

0

min0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

mgmin̂ -1

-2,0

-1,8

-1,6

-1,4

-1,2

-1,0

-0,8

-0,6

-0,4

-0,2

0,0

min0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

^ e xo T L 5 -9 1 0 5 . 0 5 . 2 0 1 6  1 5 : 0 7 : 0 8

ST AR e SW  1 1 . 0 0L a b :  M ET T L ER  

Step -11,7197 %
-11,7913 mg

Step -2,8330 %
-2,8503 mg

Step -1,2068 %
-1,2142 mg

Step -3,3927 %
-3,4135 mg

Step -0,8561 %
-0,8613 mg

REF 5 - 91, 04.04.2016 16:43:40
Sample Weight
REF 5 - 91, 100,6111 mg

mg
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^ e xo R EF  5  -  9 1 1 3 . 0 5 . 2 0 1 6  1 5 : 5 5 : 1 5

ST AR e SW  1 1 . 0 0L a b :  M ET T L ER  
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REF 40 – 63 

 
 

TL 40 – 91 

 
 

 

Step -29,4264 %
-17,3956 mg

Step -4,6892 %
-2,7720 mg

Step -7,0232 %
-4,1518 mg

Step -11,1931 %
-6,6168 mg

Step -1,2419 %
-0,7342 mg

TL40 - 63, 23.02.2016 16:44:51
Sample Weight
TL40 - 63, 59,1155 mg

mg

42

44

46

48

50

52

54

56

58

60

min

°C50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

mW

-140

-120

-100

-80

-60

-40

-20

0

min0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

mgmin̂ -1

-1,2

-1,0

-0,8

-0,6

-0,4

-0,2

-0,0

min0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

^ e xo T L 4 0  - 6 3 1 1 . 0 5 . 2 0 1 6  1 6 : 0 0 : 1 7

ST AR e SW  1 1 . 0 0L a b :  M ET T L ER  

Step -13,9691 %
-11,7184 mg

Step -3,6057 %
-3,0247 mg

Step -1,5078 %
-1,2649 mg

Step -3,7359 %
-3,1339 mg

Step -0,8529 %
-0,7155 mg

REF 40 - 63, 06.04.2016 15:30:04
Sample Weight
REF 40 - 63, 83,8878 mg

mg

72

74

76

78

80

82

84

min

°C50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

mW
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-80

-60

-40

-20

0

min0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

mgmin̂ -1

-1,4

-1,2

-1,0

-0,8

-0,6

-0,4

-0,2

0,0

min0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

^ e xo R EF  4 0  -  6 3 1 3 . 0 5 . 2 0 1 6  1 6 : 0 0 : 2 0

ST AR e SW  1 1 . 0 0L a b :  M ET T L ER  

Step -29,3544 %
-19,3665 mg

Step -4,1914 %
-2,7653 mg

Step -7,1526 %
-4,7189 mg

Step -11,0597 %
-7,2966 mg

Step -1,1604 %
-0,7656 mg

TL40-91, 04.04.2016 18:03:53
Sample Weight
TL40-91, 65,9749 mg

mg
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min0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

^ e xo T L 4 0 -9 1 0 5 . 0 5 . 2 0 1 6  1 5 : 1 0 : 4 2

ST AR e SW  1 1 . 0 0L a b :  M ET T L ER  
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REF 5 – 63 

 

 

Step -10,7520 %
-9,8520 mg

Step -2,5508 %
-2,3373 mg

Step -1,1432 %
-1,0475 mg

Step -2,8503 %
-2,6117 mg

Step -0,6164 %
-0,5648 mg

REF 40 - 91, 04.04.2016 15:23:26
Sample Weight
REF 40 - 91, 91,6287 mg

mg
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TV 5 – 91 
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'

REF 5 – 91 

'

 

TV 40 – 63  

'
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Step -11,7197 %
-11,7913 mg

Step -2,8330 %
-2,8503 mg

Step -1,2068 %
-1,2142 mg

Step -3,3927 %
-3,4135 mg

Step -0,8561 %
-0,8613 mg

REF 5 - 91, 04.04.2016 16:43:40
Sample Weight
REF 5 - 91, 100,6111 mg

mg
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^ e xo R EF  5  -  9 1 1 3 . 0 5 . 2 0 1 6  1 5 : 5 5 : 1 5

ST AR e SW  1 1 . 0 0L a b :  M ET T L ER  

Step -26,3468 %
-10,4382 mg

Step -4,7416 %
-1,8786 mg

Step -6,9294 %
-2,7453 mg

Step -7,4178 %
-2,9388 mg

Step -1,1517 %
-0,4563 mg

TV40 - 63, 23.02.2016 20:46:10
Sample Weight
TV40 - 63, 39,6185 mg
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REF 40 – 63 

 

TV 40 – 91'

'

REF 40 – 91 

 

O1#5.65.WDe\B 8.!"#$%3#)$'.X,%4f"(Q+H.IX%#,R.).IX%#,R.#"Y"#"(6(;+H.SG*.42%J"(;..

I .&)(K$.S#%/0G"&;.

Step -13,9691 %
-11,7184 mg

Step -3,6057 %
-3,0247 mg

Step -1,5078 %
-1,2649 mg

Step -3,7359 %
-3,1339 mg

Step -0,8529 %
-0,7155 mg

REF 40 - 63, 06.04.2016 15:30:04
Sample Weight
REF 40 - 63, 83,8878 mg

mg

72

74

76

78

80

82

84

min

°C50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

mW

-160

-140

-120

-100

-80

-60

-40

-20

0

min0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

mgmin̂ -1

-1,4

-1,2

-1,0

-0,8

-0,6

-0,4

-0,2

0,0

min0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

^ e xo R EF  4 0  -  6 3 1 3 . 0 5 . 2 0 1 6  1 6 : 0 0 : 2 0

ST AR e SW  1 1 . 0 0L a b :  M ET T L ER  

Step -26,8047 %
-15,8834 mg

Step -3,9853 %
-2,3615 mg

Step -7,2810 %
-4,3145 mg

Step -7,4439 %
-4,4110 mg

Step -1,0908 %
-0,6464 mg

TV40-91, 04.04.2016 20:44:18
Sample Weight
TV40-91, 59,2562 mg

mg
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Step -10,7520 %
-9,8520 mg

Step -2,5508 %
-2,3373 mg

Step -1,1432 %
-1,0475 mg

Step -2,8503 %
-2,6117 mg

Step -0,6164 %
-0,5648 mg

REF 40 - 91, 04.04.2016 15:23:26
Sample Weight
REF 40 - 91, 91,6287 mg
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!)142,). 65 . W8. gI)(0*Y*,)+". 0"#$%3#)I*$"0#*+,K. )()2QX'. IX%#,R. "cS%(%I)(Q+H.

I .2)1%#)0%#(;$.S#%/0G"&;.

Teplota 
prostředí 

Doba 
expozice 

[dny] 

Obsah jednotlivých fází [%] 

Ettringit C4AH13 Sádrovec 

'
i 't . '

MN' xxHL' KHK' K'

oL' NpHp' LHK' K'

'
xK't . '

MN' JNHN' xHJ' xHO'

oL' JJHi' xHx' iHJ'

.

!)1 42,). 65. \8. gI)(0*Y*,)+". 0"#$%3#)I*$"0#*+,K. )()2QX'. IX%#,R. "cS%(%I)(Q+H.

I .S#%/0G"&;.()/'+"(K.I%&(;.S-#' .

Teplota 
prostředí 

Doba 
expozice 

[dny] 

Obsah jednotlivých fází [%] 

Ettringit Monosulfát C4AH13 Sádrovec 

'
i 't . '

MN' LMH'o' JHK' i HK' LpHL'

oL' MHo' pHi' MHK' JMHK'

'
xK't . '

MN' K' OHi' OHi' LOHM'

oL' K' oHi' pHi' JJHx'

'

u' RXvS' ^RS_SFXIf' PQT^[SZ' `S' b]S`aeH' WS' RXY[S_Zh' bUYZQFe' ACaCIU'

PSBaVIZe'QFQ[Xbh'`YC^'R'YC^[Q_^'Y'RXY[S_Zh'Q'b\RdBh'2-6l_VDBQZcFU'QFQ[XbhE''

! '
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DISKUZE VÝSLEDKŮ 

+Q'b\Z[Q_d'_CYQWSFXIf'RXY[S_Zg'[bS'ZCFYPQPCRQPn'

¥' _[C^fC_CTea^' Y[S_CR\FU' Th[Q' AC_BCTSFQ' YC^YPQRQ' fh_BQPCRQFefC'

hSS[VaVPCRefC'Y[UFZ^'Y' [QTCBQPCBFd'RhA\[SFXa'PBVZQ[IV^aYV[VZ\PSaH'ZPSB\'AC'

BCbaUIf\FU' Y' RC_C^' Th[Q' S{ACFCR\FQ' RS' _RC^' R[fZCYPFUIf' Q' PSA[CPFUIf'

ABCYP]S_UIfE' uadFh' D\bCRefC' Y[CWSFU' TdfSa' ^[CWSFU' Th[h' Y[S_CR\Fh'

ABCYP]S_FVIPRUa'2-6l_VDBQZcFU'QFQ[Xbh'Q'PSBaVIZe'QFQ[Xbh'

¥' SPPBVFGVPH' `SfCW' PSBaC_hFQaVIZ\' YPQTV[VPQ' Th[Q' Y[S_CR\FQH' FSTh[' R' _QFe'

YC^YPQRd'YP\[X'QFV'R'`S_FCa'bS'bRC[SFXIf'ABCYP]S_U'

¥' A]V' S{ACbVIV' R' [QTCBQPCBFUa' ABCYP]S_U' _CIf\bS[C' R[VRSa' C_AQ]CR\FU' RC[Fd'

R\bQFe' aC[SZ^[\BFU' RC_h' Z' ACbRC[Fe' A]SadFd' ZBhYPQ[VIZefC' SPPBVFGVP^' FQ'

QaCBDFU'aSPQSPPBVFGVPE'#C^cQYFd' 'Y' PUaPC' ' `SRSa'Th[Q' 'ACbCBCR\FQ' 'PRCBTQ''

FUbZefC' 'AC_U[^' .l7 l /'D\bU'Q'Y\_BCRISE'(RS_SFX'ABCISY'ABCTUfQ['Y' ' RhvvU'

VFPSFbVPC^'R'ABCYP]S_U'PSA[CPh'bRXvSFe'FQ'xK' t .E'9CFCY^[D\P'A]V'[QTCBQPCBFUa'

^[CWSFU'ABQZPVIZh'FSRbFVZQ['

¥' A]V'S{ACbVIV'R'ABCYP]S_U'FQYhISFe'RC_FU'A\Bh'_CIf\bS[C'Z'ACYP^AFe'A]SadFd'

SPPBVFGVP^' FQ' aCFCY^[D\PE' -QPC' Th[Q' A]V' bRXvSFe' PSA[CPd' xK' t .' FQPC[VZ'

RXbFQaF\H'WS'R' _CTd'^[CWSFU'MN'_Fh'FSTh['`VW'SPPBVFGVP'R' YC^YPQRd'ABQZPVIZh'

A]UPCaSFE' !S_[S' aCFCY^[D\P^' BSQZIU' aSbV' hSS[VaVPSa' Q' R\ASFQPXaV' VCFPh'

^RC[FdFXaV' A]V' fh_BQPQIV' Q[VP^' ' _\[S' ' R' YC^YPQRd' ' RbFVZQ[h' ' .l7 l /' D\bS' ' Q'

Y\_BCRSIE''-RCBTQ'aCFCY^[D\P^''Q''.l7 l /'D\bU'ABCTUfQ[Q'Y'Cf[S_Sa'FQ'PSA[CP^'

ABCYP]S_U' ACFdZ^_' BhIf[S`V' A]V' xK' t .H' CAQcFd' CTYQf' Y\_BCRIS' Th[' A]V' PePC'

PSA[CPd'FSAQPBFd'FVWvU'FSW'A]V'PSA[CPd'i' t .E':gRC_Sa'ABC'ACFdZ^_'ACaQ[S`vU'

PRCBT^'Y\_BCRIS'A]V'xK' t .'`S'PCH'WS'`_S'C'PSA[CP^'`SF'C'a\[C'FVWvU'FSW'TdWFd'

^R\_dFX'ACc\PSZ'BCbZ[Q_^'Y\_BCRIS'xM't . '

¥' RS'Y[S_CRQFe'YC^YPQRd'fh_BQPCRQFefC'hSS[VaVPCRefC'Y[UFZ^'Y'Q[VPSa'FSTh[Q'

A]V'W\_Fea'bRC[SFea'bAgYCT^'^[CWSFU'ACbCBCR\FQ'PBQFYDCBaQIS'SPPBVFGVP^'

_C'PfQ^aQYVP^'cV'YQaCPF\'PRCBTQ'PfQ^aQYVP^E'

! '
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ZÁVĚR 

! ' YC^[Q_^'YS'bQ_\FUa'Th[Q'R' TQZQ[\]YZe'AB\IV'YP^_CR\FQ'ABCT[SaQPVZQ'

PSBaC_hFQaVIZe' YPQTV[VPh' SPPBVFGVP^' RbFVZ[efC' fh_BQPQIU' hSS[VaVPCRefC' Y[UFZ^'

R' YC^YPQRd'Y' Q[VPSa'`QZC'b_BC`Sa'Z]SaVcVPXIf'VCFPgE'(RS_SF\'YC^YPQRQ'Th[Q'AC'

BCbaUIf\FU' Y' RC_C^'S{ACFCR\FQ' RS' bRC[SFXIf' PSA[CPFUIf' Q' R[fZCYPFUIf'

ABCYP]S_UIfH'bS'ZPSBXIf'Th[h'C_STUB\Fh'RbCBZh'Z'_[C^fC_CTea^'Y[S_CR\FU'badF'

D\bCRefC'Y[CWSFUE'<BCRS_SFXaV'bZC^vZQaV'YS'ABCZ\bQ[CH'WS'SPPBVFGVPH'bACc\PZ^'

A]UPCaFX'R'PQZPC'_SDVFCRQFe'YC^YPQRdH'`S'RS'RvSIf'bRC[SFXIf'ABCYP]S_UIf'RUIS'cV'

aeFd'FSYPQTV[FUH'Q'ACYP^AFd'A]SIf\bU'FQ'aSPQSPPBVFGVP'R' [QTCBQPCBFUa'ABCYP]S_U'

cV' aCFCY^[D\P' R' ABCYP]S_U' FQYhISFe' RC_FU' A\BhE' !S_[S' Fd`' AQZ' fh_BQPQIU'

AgRC_FUIf' Y[CWSZ' RbFVZQ`U' _[S' bAgYCT^' ^[CWSFU' IC' _C' ZRQFPVPh' BgbFe' AC_U[h'

_CABCRC_FXIf'D\bUH'`aSFCRVPd'Y\_BCRIS'Q'ZQ[IV^afh_BCQ[^aVF\PgE''

!bf[S_Sa'Z ' _CACY^_'ACadBFd'FUbZe'cSPFCYPV'RXY[S_Zg'Q'P^_UW'FS'bIS[Q'

^IS[SFea^' YPQPVYPVIZea^' YC^TCB^' [bS' ]UIVH' WS' BhIf[CYP' PBQFYDCBaQIS' SPPBVFGVP^'

T^_S' Y' FS`RdPvU' ABQR_dAC_CTFCYPU' RhfCRCRQP' b' aQPSaQPVIZefC' f[S_VYZQ'

S{ACFSFIV\[FU'D^FZIVH'ZPSB\'C_ACRU_\'ZVFSPVIZe'BSQZIV'ABRFUfC']\_^E'

-RCBTQ'PfQ^aQYVP^'R'PePC'YC^YPQRd'FSTh[Q'A]V'W\_Fea'bAgYCT^'S{ACbVIS'

ABCZ\b\FQE' <BC' _Q[vU' AB\IV' R' PePC' CT[QYPV' YS' RvQZ' _CACB^c^`S' Y[S_CRQP'

PSBaC_hFQaVIZC^'YPQTV[VP^'R'CT_CTFe'YC^YPQRdH'QRvQZ'Y'SPPBVFGVPSa'A]VABQRSFXa'

TSb'_CABCRC_FXIf'Y[CWSZH'P`E'f[VFVPQFg'Q'YUBQFgH'FSTC‚'`S`VIf'bRXvSFX'AC_U['agWS'

PRCBTd'PfQ^aQYVP^'bQaSbCRQPE'

' '
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rLMs'#0*:*5H' /EH' /*9<*5H' #EH' 2E' #SICF_QBh' SPPBVFGVPS' DCBaQPVCF' VF' fSQP' PBSQPS_'

ACB[QF_' ISaSFP' ICFIBSPSn' 0FD[^SFIS' CD' _VDDSBSFP' mŽI' BQPVCY' QF_' fSQP' PBSQPaSFP'

PSASBQP^BSYE'V"$"(0 .)(&.V%(+#"0".P"/")#+H 'rCF[VFSsE'LooNH'BCcE'JNH'cE'J'rIVPE'JKLMl

KxlLNsE'

:CYP^AFe'bn'fPPAnŽŽmmmEYIVSFIS_VBSIPEICaŽYIVSFISŽQBPVI[SŽAVVŽKKKpppxMoNoKLLK('

rLOs'-7"5$2H'/E'4E'kE' V"$"(0.VH"$*/0#' E'5CF_XFn'-fCaQY-S[DCB_'rCF[VFSsE'LooOH'
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