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I. TEORETICKA CAST

1

CEMENT

.SaSFP"S'th_BQ"[VIZe'& VRCH'P E"SaFd'a[SP\'QFCBGQFVIZ\[\PZQH'ZPSB\'A
YaUI\FU'Y RC_CMRhPR\|U'ZGWFCNIU' Q' PRB_FCRU gY[S_ZM fh_BQPQCcFUIf'
BSQZIU'Q'ABCISYgE'<C'bQPRB_F "PUbQIfCR\R\'YRC V'ASRFCYP'Q'YP\[CYP'PQZe'R
rLs

.SaSFP'AC_[S'FCBah'}#+*+'LoO |ILH'CbFQCCRQFX' "QZC' .*9H' arYU' A]V'
C_ACRU_Q'UlUa' \RZCR\FU' Q' YaUIRRAQ¥SFVRSa' Q' RC_CA' "aCWFVP' RXBCTN
TSPCFN FSTC' aQ[Ph' bQIfCR\RQUIU' AC' _CYPQPSCFCN _CTMN RfC_FCM
bABQICRQPS[FCYPE' <C' A]S_SAYQFe' CTd' a*YU' aUP' A]S_SAYQFC" ASRFCY
_[CMC_CTCNCT SaCRCNYRYPE"

1.1 Déleni

[S' "VW' baUFdFe' FCBah' YS' I1SaSFPh' _d[U' _C' i' b\Z[Q_FUIf' YZAAVF'
CbFQCSFXIf JUaYZCN cUY[VIUED\[S' YS' AQZ' ISaSFPh' _d[U' FQ' P]V' P]U_h'
FCBaQ[VbCRQFe'ASRFCYPV}ASRIENIBISFPNACIp' FSIfHAR\_dF\R '9<QH'
_FSY"W'YAUVS+€d5-QPC' CHIW n'P]U_QNJIHIHP]U_QXJHiI'QP]U_QiJHIE'.SaSFPht
ZPSBe'aQ U'RhYCZCN ACC\PScFU' ASRFCYP'Y S"GP@&ULY aSFSaE {VYPA'S!
PQZ'JO'BgbFXIf' PhAg'ISaSFPgRAfW' ZQW_X'agWS' TXPVX ACbVINWIBgbFXIf
ASRFCYPFUIfP]U_\t&

)142,).65.78.9:2"(;.+"$"(0  4.82"I$:/(%/0*.< =>?.@?.7ABT."&5.[E

Druh cementu Nazev cementu
*9'0 <CBP[QF_YZX'|SaSFP
*9'00 ! <CBP[QF_YZzZX'ISaSFP'YadYFX
*9'000" IhYCZCASIFU'ISaSFP
X901 <NC\FCRX'ISaSFP
2o #adYFX'ISaSFP




1.2 Portlandsky cement

<CBP[QF_YZX' ISaSFP' YSRX VazZC"' f[VFVPQFCRefC' ISaSBZ[Q_FU'
Y[CWZCNMRVRAC_SBFUIf'th_BQMVIZXIfACT\HU\Z[Q_Sa' SfC'RXBCTh' B[SFU'
YadYV' AJUBC_FUIf' FSTC' ABgahY[CRXIf' Y"BCRVFH' cUaW' RbFVAF RIKEZE'
FSagWS'TX®\a'C'YCTd'AC*WUR\FH'"S[VZCW'AC'YaUIlR)' €M BSQE'RS[VIS!
BhIf[SH' Q' PQZ' Th' FSTh[C' aCWFC' TSPCF' bABGICRQPE " RvQZ' YSaS[SaS'
Y RfC_FXa'aFCWYPRUA' BCRISHQ#$ €/ ;$ MPAMFS'ACBP[QF_YZX'ISaSFP'PQZH'
"QZ"S'bRhZSé&ks

1.2.1 Suroviny pro vyrobu

#BCRVFh'ACP]STFe'ABC'RXBCTNACBP[QF_YZefC'ISaSFPMBCh_d[*'SaS'_C'l
b\Z[Q_FUIf'YZ AVFE'

<BRFU'YZAAVFCA"YCAYABCRVFhD\Z[Q_FUH'PRC]UIUA]SR\WFGQ@RB'YadY VI
YSa'R\ASFSI'Q'bSaVFhE'+S RfC_Fd'vUa'R\ASFISa"S'R\ASFSI'Y[VFVPXKH\ZPSB
RhYCZX' CTYQf fh@[VIZXIf C{V_gE' -SFPC' R\ASFSI' YS' FS'RUIS' ACAWURY'
R 1SaSFP\BFd' JUWZCRVISE' uSaVFh' YS' AC'WURQ'U' T/ bASREHF¥B™ QZ
FQAJHV_[N'QTIV_[VISHFSTC'FSbASRFdFeH'ICW"YCA" UWNZIPUFUEY"BCRVFh'
aCfCN PeW' CTYQfCRQP' BgbFe' QZISYCBVIZh' bQYPCrASREPPZREN AgYCTUIU!
‘QZC'vZC_[VRVFhE' +QAJUZ[Q ' YUBQFhH' bQYWPB@®HeORe' YadYV' RS' RdPvUa'
aFCWYPRUH'aCfC* FSGQPVRFd' CR[VRFVP' ASIFU' QPaCYDeB Q'F\Y[S_Fd''QzC"
Y[UFZ~ V' ABgTdf “SfC' PAMEAPUE' ${V_' fBIERXH' 9G$H' agWsS' bAgYCTCRQP!
PbREE]ScFQPe'BCHABUISaSFPAE'${V_'DCYDCBScRXHBRFCWYPRU'_C"S_FCfC'
ABCISFPQ'AgYCTUAJUbFVRA'FQABgGTAFA\[VIUFC ABMRYQZ SIC'CTYQFRhvwUH'
BSPQB_~'S'ABgTdf'fh_BQPQCFUfC' ABCISY' ISaSFPE' 7[R\ [Y'SH 6H' aCfC
bQAJUCVEVP'PRCBTNASIFUC F\[SAZNQERSERE BCbAUF\FU'hQPRB_[efC' TSPCFAE

+\Y[S_~'U' YABCRVFh' ZCBVG/ UIU' }ZBEFRHIYCN A]V_\R\Fh'_C'YadYV'
RaSFvUa'aFCWYPRUE'-daVPC' YA"BCRX&FQ@X[zN SCTYQf' C{V_"R\ASFQPefCH'
WS[SbVPH#STC'Z]SaVcVPefCE'

<CY[S_FU'YC"c\YPU'YABCRVFCRe' T\bS' AB@GEF_YZefC' Y[UFZN YCN
bAV[SIFAUIU AJUYQ_hH' ZPSBe' YS' BCh_d[M'U' _C' PJU<BRRUFEE_g[SWVPd VU’
YZAAVFCA Y CAN'VFPSFOVDVZ\PCBhH' ZPSBe' YFVWA U' PSA[CPAN RXAQ[™ QW' C'LKK!

(!



YZAAVEC™ YCN aVESBQ[Vb\PCBhH' ZPSBe' *A]S_FCYPzA'U' PREBFS BYAFIIC!
jZCB'_B"efCE'IdPVWFCAMPCTXR\PRCREFEQaUYPCI#E<CY[S_FU'YZAAVFCAYCN
[SGAMW' AJUYQ_hH' ZPSBe' b[SAVA'V' aS[VPS[FCYP' Q' ZRQIQZCNIUAZITE" UIU!
AJUYQ'hYS' FS'cQYPd'V' AC*WURQ'U' D[*CBV_h' }VFPSFbVDVZ\PCBh' Q' aVFSE
Y\_BCRB }aVFSBQ[Vb\PCB' Q' [SG"'VIU' A]F8QCOBCYD\HBGA VIU' AJUYQ_h' Q'
VFPSFbVDVZIPGRS:

1.2.2 Vypocet slozeni surovinové moucky

[[QRFU' Y[CWZ&CBP[QF_YZefC' ISaSFP™ °S' ACBP[QF_YZX' Y[UFSZE' -SF' 'S
ABC_"ZPSa'RXAQ[MY"BCRVFCRe'aC cZhH'CTYQN UIU'RfC_ERRWGRBFUIf
C{V_gn'.Q$H'#VSH' 7[$ N Q' 4S$ NE'-hPC' cPh]V'¥SFVFh' PRC]U'_CfBCaQ_h'A]SY"
oK f'b 'IS[ZCRe'faCPh'Y[UFZ~' QBCbfC_~"UIU'aU]S'YS'AC_U[S U'FQ'R[QYPFCYPSIf
ISaSFPAE":BMCNY[CWZCN S'YUBQF' R\ASFQPX'RS'DCBad'Y\ BCRISY.QBHE'
rJs'ris"

<CadB f[QRFUIf'C{V_g'RS'Y[UFZMBRSFPNYS'Rh'Q_]*' S'aC_"hH'ZPSBe'
YCN ACadBh' CTYQfM C{V_g' RS' RYP"AFU' YA"BCRVFdE" ®BNPX'BV_g' YS'
CbFQcM'S'YhaTC[SaE'.", . Q$H# ,#V$ ;H'T7[$ N ...'"4SF N, 7'..."4E'TNS

1.2.2.1 Hydraulicky modul

C

My,=—
H™ S+ A+F

qSfC'fC_FCPQ'YES cQYPd V'ACthTA'BEbaShU'C_'LHo'_C'JHIEGY PCAIU'
PRCBTCA#Q". n7'BCYPSV'h_BQAVIZXaC_"NHZPSBX"SRRINKE-GRC'Y[UFZCRe'
aVFSB\[h' aQU' AQZ' RhwU' fn_ BQPQCcFU' RBAOHACC\PScFU' ASREQYASEVU'
C_C[FCYP'ABCPV'QGBSYVRFEXIRAD™aSFPhfh_BQA[VIZXaaC_"[Sa'AC. '
LHO'RhZQbA U'ASRFCYP'FVWVUE'TNs

1.2.2.2 Silikatovy modul

/C_FCPhPCfCRC_/["YCMbABQRV_[QIEX'QWIHOE)UaRdPVU"S'YV[VZ\PCRX
aC_"H'PUa'aQ U'ISaSFPh'ACaQ[S vU'PAMFAPUH'Q[S'RhvIP@RIIPY' QGBS YVRFUaM

(4!



ABCYP]S<@Z* "S'PSFPC'aC_"['RhwU'FSW'NRISRhYCZX'AC_U['Q[VPNQTS[VP H!
ZPSBe' "YCN RvQZ' a\[C' BSQZPVRFUE' -C' bFQaSF\H' WS' YS' PSEPQIY[HESZ
RhAQ[CRQP'FQ'RhwU'PSA[CPAFSTORESRHVIPVZ\PCB'A\[VIUC EBRIEY

1.2.2.3 Aluminatovy modul
My, ==
., 4

$APVa\[FU' fC_FCPh'RhACcUPQFe' ACaClU' Q[*aVF\PCRefC'aC_~[™ Th'ad[h'
[SWSRBCbaSbWFPSBRQ[MLHIE'! X VazCN YCNMCRvSa' TU[e'ISaSFPR'Y £'p H'
ZPSB&RS' Y[UFZN FSaQ U' bQYPCMASFC' Pead] W\_Fe' BWIS[EDAQZ' ACZ™ 'S’
9 77 'KHMX'T*_S'RS'Y[UFZNIthTdRT.E'-Ca”PC'ISaSFPMUZ\aS'TBCmFaV[[SBVPVIZX'
FSTC'PeW'DSBBQBV'ISASHRE"

1.2.2.4 Modul agresivity

” _S+F,
AT Cc+ A

IC_FCPQ' aC_"[™ QGBSYVRVPh' 'S’ aSFvU' FSW' t(HR@EPS[V' b[Caz”' "YCN
bQYPCMASFh'C{V_hH'ZPSBe"YCA'C_C[Fe'RgcV'QGBSYVRFUa N ABSFCRE RIS
"YCMbQYS'PhH'ZPSBe"YCARgCV'QGBSYVRFUaNABCYP]8p&)'FSC_C[FeE

1.2.2.5 Modul kaloricky

C3S + C3A

Moy = ——— 2
AL ™ ¢,§ + C,AF

<BC'PSFPC'aC_"["YCNPhAVIZe'fC_FERBRSbU'C_'KHN'_C'LHpE'#{UFZCRe'
aVFSB\[N'"RS_SFe'RVPQPS[V'RhRU U'FS RdPVU' fhSBIOEGECHT' b_S'A[QPUH'WS'
cUa'RdPvU"S'fC_FCPQ'ZQ[CBVIZefC'aC_/["H'PUa'RhwwU"S'fh_BQPQCFU'PSA[C' Q'
RhvwU'ASRFCYPRS/E

1.2.2.6 Stupen syceni dle Lea-Parkera

C
28-S+ 1,18-4A4+0,65-F

Stp

(L!



<CZ~ "'S'fC_FCPQ'PCfCPC'aC_"" AJU[VV' RhWQZRS$Z' CTYQ'S' aFCfC!
RC[FefC'R\AFQH'Q'PQZ RbRIAS' \7E.SaSFP'AQZFSFU'C_C[FX'RgcV'QGBSYVRFUaN
ABCYP]S_UE

-SFPC'YPMASZ'YhISFU'hZCBVGCRQ['_JURS'ACM"WURQFX'YPMASZ'YhISFU'_[S'Y
1h['PQZ"ABQRSF'ABC'YP\RQ UIU'Y[UFZh'Q'ISaSFPhE'rps

1.2.3 Vyroba

<CBP[QF_YZX'ISaSFP'YS'RhB\TU' T"' %@AB FSTC' Y/ lfXa'bAgYCTSaE'
IC[TQ' bAgYCTN RXBCTIS' b\RVY[\' FQ' bABQICR\FU' Y*"BCRVBhKYV/Z\[FUIf
RIQYPFCYPSIf Y"BCRVFCRe'YadYVE'9dZZe' Y"BCRVFhH'ZPSBe'aQ U'RS[ZCN R[fZ(
YFQ_FC'BCbAC MU' RS'RC_dH' Q' PQZ' "YCN RfC_Fd'vU' ABC' aCZBX' bAgYCT' RX
ISaSFPE' +QCAZ' Y"BCRVFh' PRBa®[CN R[fZCYPU' 'S’ [SAVU' ACr"WUP' ABC' YAITX'
bAgYCTE'-SFFSRhWQ_"S'PC[VZ'PSA[Q'ABC'Y"VSFU'Q'A\[SFU'Y*"BCRVFCRe'YadYV

Mokry zpusob'

IhPdWSFX'R\ASFSI'V'UFQME\,'AC_BPU'BPVCUIf Q'fUFQ'YS' \[S"SvPd'
BCbA[QR" SBEDA[QRCRQCUIfE'-SFPC'ZQ[H'ZPSBX'CTYQ S'QYV'MK'QW'OK'f'RC_|
AQZ'A]VRS_S'_C'a[XFQH'Z_S'YS'YAC[SBRBYBISFXa'R\ASFISa'ACaS[SE'-Qa'
bPBQPU'"BCVPCA'R[ZCYP'Q'_\[S'YS'cSBAQ _[h'_CAB(IRXH bYDJFUZgH'Z_S'
YS'ZCBVGA'S''SIC' IfSaVIZe' Y[CWSFUE'<CPe'”_S'_C'aSFvUIf b\YCTFUZg' Q'AQZ' _C
ASIUH'Z_S'YS'RhYAVU'Q'RhA\U'_C'Y[VRI@VEUIFYS'AQZRbFVZ[X'Y[UFSZ'BhIf[S'
CIf[QbN'S'Q'_BPUED\RAB'YS'ZFdaMA]V_\'Y\ BCRSIEM

Suchy zpusob'

<]V'YAlfea'bAgYCTARXBCTh'YBQPAWSRXASFSI'V'bSaVFQ'PQZPeW'AC_BPU'
Ra[XFSIf HFQRUI'YSPQaV'RhYAVUE'<CBeNCIRUIUIffCaCGSFVbA SQZCBVGA'S'
Y[CWSFU' YABCRVFCRe' Y48Y\&YadY' TA' A]VR\_U'_C'A]S_SfJURQCSH'Z_S'YS'
YAQ[VFQaV'bQf[UR\H'C_Z* " ZB\PZe'BCPQCFU'ASISH'Z_S'ABCTUA'Y[VFAPUH'FST
YS'bS'YadYV'AC'AJU_QRZALIQW'LX' f'RC_h'RhPR\]S U'YM®[ZhE'

(N!



1.2.4 Stadia vypalu portlandského slinku

1dfSa’ RXAQ[ ACBP[QF_YZefC' Y[UFZ~' _CIABWAZYP AFXa' ZRQ[VPQPVRFUa' Q'
ZRQFPVPQPVRFUa' A]SadF\a' AgRC_FU' \RBERYYIH' ZPSBe'[bS'_[S'ABCTUQ UIUIf
ABCISYg'BCbc[SFVP'_C'FdZC[VZQ'YP\_VUn

LE YP\ V7 at'A]S_SfIURQIU'} C'OiK't.~

¥ %C[Sa'LKK't.' ABCTUR Sfh_BQPQIS'FSTC RC[zCR\FU'RC[Fd' R\bQFe'
RC_h
¥ <]V'NKKxKK't' CI\bU'Z '_Sfh_BC{V[QIVH'P E'bPB\Pd'fh_BC{h[CRe'RC_h'
1$/ "YZAVF~"BJ[CRXIfaVFSB\[g
¥ <JViIMK't.'YS'S|Z]SaSF'adFU'FQ¢ | Z]SaSF
¥ %S'ZCFIV'PCfCPC'YP\_VQ'_CIf\bU'Z'PRCBTd'FUbZCR\ASFQPXIf'Y[UFZCR
aVFSB\[g.7'Q". ;4TYATYPVPAcFd~H'EQAJE
Q8 N.TESNEHVEE QSET[ SN S ) HVS! - IM=
JE YP\ VA at'ZQ[IVFQCFUGIKIIK't.~
¥ /[QRFUa'ABCISYSa'PCfCPC'YP\ VQ"S'BCbZ[Q yFI$QS$'..."$ ;'
¥ :CI\bU'Z'VFPSFbVRFU'PRCBTd'Y[UFZCRXIf'aVFSB\[g4FQACC\PZN
PQPC'PRCBTQ'ABCTUA"SVPd'YATYPVPAcFdH'ACb_d'V"VW'Q_VcFdH'FQA]
"""" Q$'... 7[ 15 nE' .QSET[ 1S N ' ' ' ' "0~
¥ %S' ZCFIV' ZQ[IVFQCFUfC' YP\_VQ' bQACCUF\' PRCBTQ' ZCFScFX
RhYCZCR\ASFQPXIf'Y[UFZCRXIfaVFSRYH: «74'Q". ;#}FVZC[VR'RVQZ'
. N
NEYP\ VAat'YAlfefC'Y[VFCR\FU'}S{CPSBaVIZeH'{1iKIiK't.~ '
¥ OFPSFbVRFU'PRGRARQ74'Q". s#'
¥ <BCPCWS'YS''S_F\' C'BR[VbQIVH' "RC[z"'S' YS' PSA[CH' BSQZIS''S' PS_
S{CPSBaVIZ\
XE YP\_V at'PQRSFVFCRefC'Y[VFCR\FUFLINGK't.~
¥ )\YP'RhPRCISFXIf' Y[UFZCRXIf'aVFSB\[g' A]SI\bU'_C'PQRSFRERRC'
AC]Q_Un7H: ,74H.Q$'Q". #'
¥ <CPe'RPQRSFVFd' _C' '83QZIV's# ...'.Q$ bQ' RbFVZA \#H' PSF' 'S
RPQRSFVFd'FSBCbANYPFXH' ERBEPBD FS'RS'DCBad'ZBhYPQ[VIZe'D\bS
iE' YP\_VAat'If[Q_VIU'
¥ |1'PAPC'IfRU[V'a*YU'_C'BB[ZV'Bhlf[ea™ CIffQbSFUH'"VFQZ'TA_S'bAdP'

RbFVZQP'RC[Fe'R\AFC'rps
(P!



1.2.5 Slozeni portlandského slinku

uQ' FS'RXbFQaFd'vU' Y[UFZCRe' aVFSB\[hH' ZPSBe' 'YCN RS' Y[UFZ™N CTYQV
ACRQWA'SaSn' PBVZQ[IVAaYV[VZ\PH' _VZQ[IVAaYV[VZ\PH' PSPBQZQ[IV aQ[ aVI
PBVZQ[IV aQ[*aVF\PE'-hPC' Y[C"cSFVFh'PRC]U'_CfBCaQ_h'RUIS "QZ'oK' f'IS[ZCRe
CT'Sa™ Y[UFZNQ'AC_U[S'U'YS'FQ' B R[QYPFCYPSIf ISaSFPAE":\[S' Y[UFSZ
CTYQf*'S'"SVPYZS[FCN D\bV'RS_[S'VU' Y[GWZQZCYCMN A]S_SRvUaSBVZ[QY' Q'
RC[FER\AFCE'ris'rIsps

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

Nazev Vzorec el Obsah
oznaceni [%]
BVZQ[IVAAYV[VZ\P | . n#' Q[VP Ni VO
VZQ[IVAAYVVZ\P | . s# TS[VP i WK
u\Z[Q_FuU'
YICeSFVEN | sppozopvragpavepn . 74 | TBCMRAVISBY oy
YS[VP~
BVZQ[IVAaQ[raVF\P | . W7 t N
${V_'fC]SCFQPX 9G$ ASBVZ[QY i
+ScVYPCPH|
${V_'R\ASFQPX Q$' | RC[F&R\AFC o X

1.2.5.1 Trikalciumsilikat — alit C3S (3Ca0-SiO,)

7[VP'YS'RhbFQcN S'RS[ZCNMBSQZPVRFCYPUH'ZPSB\'YS'ABC SR S'BhIf[Xa'E
ACCc\PScFUIf' ASRFCYPU' Q' bFQcFXa' RXRVFSa' #SA[QE' BOQPQCcFU' PSARC
iKK'ZqZZGETYQf'RISaSFP H'N'ZPSBefC"S'ACWQ_CR\F'aQ[X'RXBPPQcFUfC'
PSA[QHTh'ad[ TXPFVWVU'HSWikZ h'V'aeFdFSW'Ni'fETbFVZ\'bQ'PSA[CP'RhvvUIf
FSW'LNiK't.E"!S'Y[UFZN ACBP[QF_YZefC'ISaSFPBEYPCMASFE-CWY P RAK
Mi' fE'ris'TMS

1.2.5.2 Dikalciumsilikat — belit C,S (2Ca0-Si0,)

1S[VP' 'S' AC' Q[VP~ _BAMC™ FS'RIRHIRQ' Y[CWZCN Y[UFZ~ ACBP[QF_YZefC'
ISaSFPAE'4Q'BCh_U[' C_' Q[VB’"RhbFQc”'S'ACaQ[S vUa' BgYPSa' ASRECSRY"
fh_ BQPQCFUPSA[CAS[CRVFMFVWVUFSWAQIVPAELS[VPCRXISaSFP'Y SABCPCYA](

(Q



f[QRFd'*aQYVRFUIf ZCFYPBAZIU'Q""S'RhYCIS'C_C[FR@®BSRFEUaN ABCYP]S_UE
<C'A]VT[VWFd'oRSIf'Y S'ASRFCYPS[VARhBCRRASRFCYB[VPAS[VP'YSRhYZhPA'S'
RS'cPh]SIFfBgbFXIf'aC_VDVZQIHf«HS'Q'*E9C_VDVZQISt. ;#A]V'ACaQ[S vUa'
IfQbSFU' A]SI\bU' RaC_VDVZQIS'Q' SE' <BCPC' 'S' aC_VDVZQIS' ¢ YP\[\' 'SF' A]V'
PSA[CP\IfRhvU' FSW'LxJK'QW'LXiK't. EX]V'PSA[CP\IFAC_'MOI'QW'iJi't. RbFVZ\
aC_VDVZQISt.«#E' IbFVZ' PePC' aC_VDVZQIS' °S' FSW\_CAIUH' ARDRBIVS!
fh_BQA[VIZe' YIfCAFCYPVE' IbFVZ~ PePC' D\bS' bQaSb”'SaS' Bhif[Xa' CIf[QbSFUa’
Y[UFZ*E' PCfCPC' _gRC_" YS'RS' YJURZYZhPA'S' "SF' D\bS'B aCFCZ[VFVIZe'
YCAYPQERIS'TM&LNS

1.2.5.3 Tetrakalciumaluminatferit — brownmillerit (celit) C,AF
(4C30'A|203'YF6203)

1BCmFaV[[SBWAFXa'F\bRS IS[VIR' S'PAX'BCOPCZY[CWSFY4' . 1,70t
.Q$ PRS'ZPSBea"S'aC[\BFU'ACadB'7Z4T[UbASYE c\YPU'YRAP[e'aSbSBFU'faCPh'
Q' YFVWA'S' PSA[CPN RXADKEAQ[S VU' BgYP'RIECYPU' Q' PQZe' aQR\E' PSA[QH'
QRvVQZ'fh_BQPA S'ACadBrdf[SE<B\RA'ABCPC"S'_g[SWVPXa'cVFVPS[Sa'AlV'fh_BQPQ
Q'ZBhYPQ[VbQIV'ISaBEBAMSO8ps

1.2.5.4 Trikalciumaluminat — C;A

. N7'YS'RhbFQc’S'Bhif[Xa' PAMfF"PUa'V'PRB_F*PUaE'qSfC'ASRFCYPV' 'YCNQ[S
_CIS[Q'aQ[eETh'YS'PCPC'PMFPU'Q'PRB_F "PUbACaQ[V[CHA]SaktafSEZXa'
Y[UFZga™RhvvUa'CTYQfSa'.n7'RdPvU'aFCWYPRU'Y\ BCRISS@2(PBfF PUE'
gS_FCN B _Q[vUIf R[QYPFCYRIZ' 'S' RS[ZX' RXfE' fh_ BQPQCFUfC' PSA[Q'T}pMi
LKoKZqZG~E'®CfC'_gRC_~ATh'ad[TXP"SfC'CTYQf'CaShSF'bS aeFQAYVRFUIf
ZCFYPB”ZIUIfETU[ea'l|SaSFPNMFQfBQbMN S 74HZPSBX'RhWQ_NB8REVSP]CR\FU'
FSW'vS XE'&SFP'Y SfC'CTYQfSa'FSFU'C_C[FX'RgcV'QGBSYVRFUaNABW¥P]S UE'
rogps

1.2.5.5 Skelna faze

#ZS[F\'D\bS' CTYQfM'S' bThPZRSRhZBhYPQ[VbCRQFRegfa' .Q$' Q' 9GS$E'
I *ACBP[QF_YZea'Y[UFZMYS'RhYZHBFORYPRYIK' fE'4"FZIU'YZS[Fe'D\bS''S'
b[SAVCR\FU'CT SaCRe' YP\[CXBRPCWS' RWES$H' ZBCad' PCfGQUBFd' A][VYAURY
ZASRFCYPSaE'rps
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1.2.5.6 VedlejSi slozky portlandského slinku

I' ACBP[QF_YZea' Y[UFZNYS'RhYZHPS®YYPCPhH QZC' S'A]S SBF/HA'
‘SfCW'CTYQf arYU'TXP'_C'i' fEV"SfC'fh_BQPQIV'_CIAbUKEQCcFea™bRAPVSFU'
CT SaMASRFeD\bSHICW'agWShAgYCTVP'ACBAfh'Y PBAZP Bh1SaSFPCRefC'ZQaSF:
\[S"YCNb_S'CTYQWSFh'Q[Z\[VSH'ZPSBe'bAgYCTA U'ASIFU'F\[SAZhH'aCfCN'RhRC]!
Q[ZQ[VIZe' BChAUF\FU' Q/PRRXZRAPHECBP[QF_YZea' Y[UFZA'YS' FQIf\bU'V'.Q$H"
ZPSBX' A]V' aFCWYPRU' RdPvUa' FSW' L' f' A]V' fn_BQPQIVES{SREZC' S' PRB_d'
A\[SFeH'BSQGAN RC_CNMAV'TdWFe'ACZC CRe'PSA[CPA'RS[aV' KGHBEE'

1.2.6 Hydratace cementu

qQZ"VW'Th[C|ScSFOPRVPC[S'KEMHUFZCRe'aVFSB\[h'PRC]UBRQZILY
ASRFCNYPBAZPB~'1SaSFPCRefC'ZQaSFSE'2SQZIU'CTCAZQ[IVAaYV[VZ\PgH'P E'Q)|
TS[VPAH' RbFVZQ'U' 'S_FQZ' ZQ[IV~afh_BCYV[VZ\PCRe' D\bSHibZB\[SH!' Q'
'S _FQZ'fh_BC{V_'R\ASFQPXH'aVFSBQ[CGVIZh'ACBP[QF [\ZPE ${YBCABL TUR'
fh_BQPQIS'Q[VPbFQCFCABhIf[CYPUE'<C'O'_FSIf cVFU'AC_U['fh_ BQPCRQFefC'Q[Vv
bfBATQ'MK'Q'AC'Ip'_FSIf"S"SfC'fh_BQPQIS'Pead]jA[F\E'1S[VP'BSQG S'ACaQ[™
Q'AC_U[U'YS'QW'FQ'_[CMC_CTXIf"ASRFCYPSIf'ISaSFPCRefC'ZQaSFSE":g[SWVPXe
ABCBYSa' 'S' BSQZIS' PBVZQ[IVAaQ[*aVF\RT bQ' AJUPCaFCYPV' Y\ BCRIS'
Q#$ €J/ ;$' "QZC' BSGA\PCBN PMFAPUE' -CAPC' BSQZIU' FS'_JURS' RbFVZ\' SPPB
. TN nH'ZPSBX'ACh_dV'AISINECRCYAD\P,7#/ ,E'TNs

(a!



-SCBSPVIZe'BCRFVIS'fh_BQPQIS"S_FCP[VRXIf'Y[UFZCRui'aVFSB\
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7ML EN. (7 W ENL N ' ' JLNE

- N

/h_BQPQIS' ISaSFP~ YS' BCh_d[*'S' _C' FdZQBWUH' BVIIW' ZQW \' YS'
RhbFQcA SBcVPXa'YPAAFda'BSQZIS'ACBP[QF Y ZefCRO/EZEY

1.

faze — indukéni

-QPC'D\bS'YSBCb_d[*'SFQ'_Rd'CT_CAUMSRBRFUa'CT_CTU'ABCTUA!
Ya\cSFU' bBF' ISaSFP™ TdfSa' LKtLi' aVFAPE' I' PePC' _CTd'_CIflbU'

Z ABRFUa' BSQZIUa' YS' Y[UFZCRXaV' aVFSB\[hE' -QPC' _CTQ''S' bS' RvSI
FS'ZBQPVU'Q'"RC[z"'S'YS'A]V'FU'FS RUIS'fh_BQPQCFUfC'PSA[QE'<]V'_B
VF_AZcFUa' CT_CTU' 'S' 'VW' ARC[zCR\FU' fh_BQPQCcFUfC' PSA[Q' FVWvU
ROBgYP\' RVYZCbVPQ' YAYASFDEUF\ PAEAPU' ISaSFPAE' UBCRSZ'b_S'
FQYP\R\jThPSZ'YV[VZ\Pg'Q'PRC]U'YS'h\BC_ZhZBBPRQFg' QP 11/ '
D\bB'-CPC'CT_CTU"S"ZCFcSFChIIC_VFh'C_'bQaUIf\FU'YadYVETNs

faze — prechod do tuhého skupenstvi

-QPCD\bSPBR\"LtJ CLI1IXfC_VFACBCbaUIf\FUISaSFPMY'RC_EN
IbFVZ\'_[CMCRNZFWP. 1#1/ ' D\bSQ'ZBhYPQ[h' ACB[QF_VPE'uRdPVA'S'YS!
adBFX' ACRBIf' Q' bBFQ' ISaSFP~ YSYTd' AIVT[VWA'U' _UZh' ABCBgYP\FU
ZBhYPQ[h'fh_BQPQCFUIfABC_"ZPgE'<CZ" "S'RVQZ'RhYCZXRC_FU'YCAcV
bACaQ["' S'YS'PAMFAPU'PUaH'WS" YCMDBFQ'C_'YSTS'RUIS'Rb ¥BEQE'<]V'P
D\bV'AW'RbFVZQ U'b\Z[ZBBYPBZP"Bh'|SaSFPCRefC'ZQaSFSE'TNs



3. faze - stupen stabilni struktury

u' _[CMCRN\ZFVPe I#I/' D\bS' YS' YP\R' BCTFCR[\ZFV/FPPBVFGVP'
ACYPAFd' AJSIbU' FQ' €FCYAD\P' 74aH' FQYP\R\' fh_BQPQIS' TS[VPN Q'
YEVWA'S' YS' RXRVF' PSAOEQ' _CTd'FS'_JURS'IQ' Jp'_Fg' Z[SYV
BhIf[CYP' fh_BQPQIS' Q' ACPe' FQYP\R\'CT_CTU'*_CbB\R\FU'H' ZPSBe' ag\
PBRQPV'AC'_CTNFAZC[VZQ[SPE-QaH'Z_STh[QAGRC_Fd'hBFQISaSFPAH'
RbFVZQ UTFEMR_BQPQCFU'ABC_~ZPhE'rNs

| “VFe[VPSBQPA]S"YCA R\ dFh'PhPC'D\bS'fh_BQPQISIR'AC_YPQPd"S'ABRF
BCb_d[SFQ'FQ'_Rd~n

LE ACc\PScFP'A]S_VF_"ZcFU'AS_VC_Q
JE VF_"ZcFU'ASBVC_Q

NE QZIS[SBQI$'ACVF_"ZcFU'ASBYC_Q
XE ASBVC_Q'bACaQ[SFU

iIE' _VD"bFU'ASBVC_QLLsS

Perioda
| fi H v \

’ \M
bt -
Minuty Hodiny Dny

Doba hydratace

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



| ~~<_ pérovitost ]
| N SH 4
| N Eratkovm/
\ }, J'
\ 4 -
\ ’, /)

CSH \);"/' Ca{OH)z
{\bm#
& s \\\Cy(A,F)H

C—————
~

13

podil hydratacnich produkt
/

doba hydratace

*I,—»—k———ﬂ,——»-*-d———.m_——

periody hydratace

O1#5.65.W8.>+HK$)0*+, K. X(-X%#(:(;.H'&#)0)+".).01%#1".(%I %0l #R/PoIK.
X-1%129%/0%.<Z%+H"#[.P*+H)#0XE.LWN

2 AFT FAZE

74P Y7[;$ T4S;$ \TPBVS' AC'aSFCRFU' YZAAVFh' D\bUH' ABC' ZPSBe' A[QPL
F\Y[S_"UIUAUYaSFC'7'C_ACRU_\'aC[SZN[S'C{V_"[VFVPe$GHABSABSbSFPA'S'
aC[SZA[MC{V_~NWS[SbVPefGRSQAFQcP]V'aC[SZNHIQPVCFPSa’:Qr QFVCFPh'
FScQYPd'V' #$§ FSTC' $\N'E -QPC D\bS a\' CTSIFX' RbCBSI
r.Q \}7[HAS~)$/ELY 1$s:EWE( 1SHZ_K"S'™ J'QWBSABSbSFPA SR\bQFX'ZQPVCFE
74P'D\bS" YCM'PRCISFIRR_YPQPd'bQ'AC_CTFXIf AC_aUFSZ' QZC'74a'D\bSH'Q[S'
a\[CZ_h'bQ'PSA[CP'RhwUIf FSW'oK'tHPR\]S U'YS'RBRFUIf FdZC[VZQ'fC_VF\If
b'. N7'Q. 74'QfBQUD_S' g[SWCNMBG[SE'g[SWVPd vU'74P'D\bU"S'aVFSB\[SPPBVFG
ZPSBX'YS'PRC]JU'A]V'ACC\PScFU'fh_BQPQIV'ACBP[QF_YZefC4S4SHBSE
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3 ETTRINGIT

3.1 Zakladni charakteristika

*PPBVF®MVFSB\[H SICW'IfSaVIZX'RbCBSI'BEN.Q#S$ «ENJ/ ;$H'BSYAE'
Q WIS x11€IMLSE'SIC'F\bSR' Th['C_RCbhSF'AC_[S'[CZQ[VPh'RbFVZA*PPBVFGSF
R+daSIZ E'qSfC' JKQWNK'aVZBCaSPBg' [CMe'QJ'QW'x'aVZBCaSPBhP[AYPe'ZBhYP(
YCASVEZCRVPefC'PRQBN Q" YCA' TShTQBRe' QW'alecFd' TU[eE'-RB_CYP'FQ'9Cf
YPAAFVIV'YS'ACIhTA 8@baSBUTIHI Q" SICTYPCPQIHOO'GEINE rLosLis'

*PPBVFGVP' YS' A]VBCbSFd' RhYZt\WQSVRea' ABCYP]S' UCBFVF\If'
RhR]S[XIfH' YS_VaSFP\BFUIf' FSTC' TCfQPXIf FQ' R\IAFUZH' ZPSBe' ABCV[h' ZCFPQ:
aSPQaCBD*hC E'qSfC'RXYZARIBC_d'RVQZ'FSFU'bIS[Q'CTRhZ[XE'rLps

O1#5.65).M 8.]* #%/0#4,04#)."004#*(304'H%.$%2",42)L7\NID_N

3.2 Primarni ettringit

gQZ"VWTh[CbaUFdFCH'_C'ACBP[QF_YZefC'ISaSFPNYS'A]V_\R\'YQBTRSI'
BSG\PCB'PMFPU'ISaSFP E'%BCad'PCfC'Y\_BCRSI'AIMYABRYRCYPREBTCM
ABVa\BFUfGPPBVFGVPM V' ZS' baSFvSFU' YaBvPdFU' AJV' RhYhIAFU' ISaSFPCRe
ZQaSFSE'<BVa\BFU'SPPBVFGVP'RbFVZ\"QZC'ABRFU'th_BQPQcFUDA[C\VFQ'BSQZ
Q'Y\_BCRISaE-QZPC'RbFVZ[X'ABVa\BFU"SPPBVFGVP"SPS_h'F*"PFCNQ'AJUFCYFC”
ACBP[QF_YZefC'ISaSFP E'2SQZIS\RfPePC'D\bS''S*"RS_SFQ'RXAGAE'LEJEM'
‘In_BQPQIS'ISaSFP™'ros'rLKs'rLis
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3.3 Sekundarni ettringit

| ' AJUAQ_d' PSAS[FefC' CvSP]SFIRhWwUaV' PSA[CPQ&STC' RhwUfC'
fh_BQPQCFUfC'PSA[Q'TdfSa'fh_BQPQIS'ISaSf?SPPBVFGVP'YP\R\'FSMRTAYZEU
YS'BCbZ[\ \'FQ'aCFCYAD\P'Q'Y\ BCRSEPSAS[Fea'bABQICR\FU'Q'CAJPCRFea®
YFUWSFU'PSAEB@'AJUPCaFCYPV'R[fZCYPV'agWS'SPPBVFGVPbFCRNMRhPRC]VPE!
agWsS' _C'UP'Z' _C_QPScFe' PRCBTd' SPPBMRGMPWS cV' aCFCYA[D\PA' AJV!
ZCFPQaVFQIV' bQPRB_[efC' ISaSFPCRefC' BQYSIBQFCRXaV' VCFPh' FQAJE' bS'
YUBQFCRXIf' RC_' cV' PbRE' ZhYS[efCE_-SARC' SPPBVFGVP' CbFQc”'SasS' "QzC'
PbRE'SZAF_\BFUE' qSfC' CAJPCRFe' RhPRCISPRRR_[ea’ ISaSFPA' agWS' ReYP'
Z RFVPJFUa™ AFPUH' S{AQFbV' Q' F\Y[S_FXa' PBf[VF\aH' ACZ* ' RS' bPRB_[e
ISaSFPCRea'’ZQaSFVEFU'_CYPQPSZ'aUYPQ'ABC'PRCBTAPdIfPC'ZBhYPQ[gE'TLMs

4 SYNTEZA Z YEELIMITU

"SS[VaVP"S'aVFSB\[H'ZPSBX'Th[ FQ[BEEF IR px' RObBQIFQ'FCB\If/QB"
"S"S[Va'Q'+QfQ["SS[EH'C_Z* 'PQZe' QYR 'F\bSRESFPC'ShTQBRX' QW' TU[X'
aVFSB\[ZBhYPQ[NBRVIZe'YCYPQRA'Q" SFC'AYPCPQ" S'JHMI B 14

"SS[VaVR\' Y[CWSFU' .Q7[\#$ x~$.3 FSTC' PQZAL.Q$ENT[;$ \E.Q#S H'
bZB\ISFd'. «7ny !Q'CbFQcMN'S'YS'BCRFAW' @ISV FgR' ZCaA[HC_[S' 7[S{QF_BQ'
%[SVFQH'ZPSBXa'Th['V_SFPVDVZCR\F' ABGNE ARO[ aVF\PCRXH#7~'
ISaSFPSIfETIps'dJos’

"SS[VaVP' BSQGMARIPCaFCYPV' RC_h' bQ' RbFVZA aCFCYADCQ[*aVF\PA
fh_BC{V_~f[VEVPefCIRSQBSLX~ETAJUPCaFCYPV'Y\ BCRIS'hSSHVBIF S'hQ!
RbFVZNSPPBVFGVP}BSEASIL

N.QSENT[S E.QHS ... 'L JK'E'N.QSENT[,$ \E.QHS ELI/ JK'...XT[}$/~ \ ' Hx~

N.Q$ENT[S \E.QH#S »..." J.Q#S ... 'NX/;K'E'N.QSET[ ,$ \EN.Q#S ,ENJI/3$'..'XT}$/~ v LI~
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5 TERMODYNAMICKA STABILITA ETTRINGITU

-SBaC_hFQaVIZ\'YPQTVSPEBVFGVPATh[QA]S adPSaaAefOVUH'C'cSaw!
RhACRU_VIS[\]Q_QFQ[SbSFXIfaQPSBV\[gHZPSBe'YShQTXRQ UPCPC'ABCT[SaQF
-hPC'YP~ VS'YS'Q[S'cQYRQ[R@Z' CACY” 'FSFU'PSA[CPQ'BCbZ[Q "NSPPBVFGVPA!
bR\a\E' '

IQ[['Q'ZC[FPRB_UH'WS'BCbhZ[Q_'SPPBVFGVPA'YS'CT SRV[ ARISZIX[CBHQWS
LLxeL't .'Q'A]V'P[QZNFZhISFe'RC_FU'ABN'LHMN'TQBHICW'C_ACRU_\'LMIEZ<QE'r]

<C"BIfSh'Q'ZC[E'UZ\MS' Th[Q CZ\b\FQ' PSBa\[FU'FSYPQTV[VPQ' SPPBVFGVP"
PSA[CPd' FVWvU' FSW' LIKSRRY[CYPV'FQ'P[QZN RC_FIRWBREBE! ' ABgTdfN
_Sfh_BQPQERC' ABCISY~ _CIf\bU' Zb\FVZA RC_FUIf aC[SZNE' *PPBVFGVP' YS' PQZ'
BCbZ[\ \'FQ'ABC_"ZP'CTYQf" UKLNGC[SZA[/ ;$ ErJLs

B B 8 &

—
o

-
o

(&

Number of moles of water (n) per
formula weight of ettringite

o
-
.
-
-

10

o
nN
H
(=]
(o o)

O1#5.65. 8. #)Y.S%604.$%2",42.19%&"."00#*(F042%/0*.().8&%1:.&"H'&#)0)+".LDN
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#QFPfQaQFQ'ZC[E'YS'RS'YRe'AB\IV'ZBCad'YUBQFCRe'ZCBChS'baVz" S'PQZe
PCaH' WS' SPPBVFGVP' FSFU"YRDTIRWASEFea' ABCYP]S_UH' Z_hW' fC_FCPQ' A/
Z[SYFS'AC_'LLHLJIE'uQ'PePC'FUbZe'fC_FCPh'A/l'YS'agWS' SPPBVFGVP'BCbZ[\_QF
RbFVZA'Y\_BCRIGHS!

1600
T I T I R
E
E1200f------- i il
§ 1111/ S Iy AP
®
3 800 - zone-ofettringlte- / - - - - - - -
= persistence
w600 1:s ssiwisininiein 8 pimivis simiriele sumieis = soninfe =
% zone of ettringite
® 400 - decompos ition -
[
B 1200;1<)onatmn AR N i G e 4 M
g 0 +—=b

40 50 60 70 80 90 100 110 120 130

Temperature (°C)

O1#5.65.B8.ab("."c'0"(+". "00#*(3*04X-1*/29%/0*.().0"S2%0:.).02),4.1%&(;.S-#'.<12"1%.
XD()."C*/0"(+"[.IS#)1%.XD().#%6X,2)&4."00#*(3*04E.TD

)JQYPC'YS'A]S_ACZ[\ \H'WS"S'SPPBVFGVP'RFVP]FdSR8FOTREARY Pd'
A]V' PSA[CPd' RhwU' FSW' OK't.E' <CZ* ''S' CRvSa' A]JUPCaFQ:FE€¥PQRY PRU'
YAID\PAH"S'PQPC'PSA[CPQ'ACY F PQ'QW'FQ'0K't.E'$'PePC'Y Z P SCFOWRSAY S'baUF'
Q'ZC[EINS

ufC™ Q' 6[QYYSB' PRB_UH' WS' SPPBVEGVP' 'S’ CTSIFd' FSYPQTV[FU' A]V' bF
PSA[CP\IfE'(R\_U'bh_S'ACBCRF\Fb"BCBCY Y [QBIMQ$E7[,$ EM/,$HZPSBX'YS'
B®Z[\_\' A]V' PSA[CPd' AIVT[VWFd' NJi' t.E' :[S' Fd"' FSFU' PSA[CPQH' aSIfQFVYaY' Q'
ZVFSPVZQ' BCbAQ " SPPBVFGVPN _CY” 'bF\a\' b’ _gRC_" FSaCWFCYPV' ZCFPE
RVSIfFh'ABCadFFeH"QZC"YCAPSA[CPQH'IS[ZCRX'P[QZH'AQBIV\[FU'P[QZERC_FU'A
IS'YRe' AB\IV'YS'baVzA'S'V' CXBZ a™ yQPQRN' Q'ISA]SZQH' ZPS]U' YPQFCRV[V' PSA[C
YACFP\FFUfC'BCbZ[Q_~'SPPBVFGVPA'A]V'PSA[CPd'AJVTIMYVFA'LIi't.E

O'RVFe'AB\IV'YAC[ScFd@[vUaV'Q "PCBh'YSUfCMRIFCRQ[BCbHZ[Q_~SPPBVFGV
u_S'PQZe'JUZ\H'WS'YPQTV[FU'PSA[CPQ'BChZ[QY S BPRBVEERBTHaShU'LLK

4P



LLMt.E"! 'PCaPC'CZQaWVZ " S'ZQAQ[F\RIURTAFQRIQZNRAPvUa'FSW (IBIBH!
PS_h' AIVT[VWFd' LKL' Z<QEJUPCaFCYPV' RC_h' _CI\BBRCBTA' 74a’' D\bS' Q'
fSavfh_B\PM .Q#$ EKHI/;$E' $RvSa' RS' RAPVVFd' AJUAQ g'S' BCbZ[Q ' SPPBVFGV
aCWFX'W'A]V'FVWVUIFPSA[CP\IFFSWILILM't. HABCPCWS'IS[ZCRX'P[QZ'RC_FU'A\Bh'
AC"bS'AJU[SWVPCYPFd'A]SZBEREIMK'

DOSAVADNI PRUZKUM NA USTAVU THD

OFGE'qQFQ'9CZB\'YS'RS' YRe' VA[CaCRe' AB\IV' ROFCRQ[Q' PSBaC_hFQaVI:
YPQTV[VPdJ'SPPBYETVBYRCBFUaRBCY' Q/RBCYP]S_U'FQYhISFe'RC_FU'A\BhE

| ' [QTCBQPCBFUa' ABCYP]S_U'A]V' PSA[CPd' i€ TS MCWSFU' FSAQPBFJ'
bRhVA'S'V'CTYQf SPPBVFGVP H' QRVQZ' YFVWA'S'CTYQf hSS[VaVBEY REZReW' YS"
_CTCANCWSFU'th_ BQPA S'Q[VP'FQ'BSFPGSFQaCBDFU'ZQ[I\PYah_BCYV[VZ\

+Q' _BMCMN YPBQFMH' A]V' PSA[CPd' xK]3$If\bU' Q[VP' RhvvU' BhIf[CYPU' FQ'
BSFPGSFQaCBDFU'D\bV'FSW'AJV'PSA[CPd'i't.E

" ABCYP]S_U' FQYhISFe' RC_FU' A\Bh' ABCTUfQ'U' YPS Fe' ABCISYh'
R [QTCBQPCBFUa' ABCYP]S_UH'QRvQZ' hSS[VaVP'YS' BChH\ [SEBrES/NGVP
RbFVZ\'V'aCFCYAD\PH" STCW'CTYQf " S'FUbZX'QW'_C'A]VT[VWFd'JK'_FU'S{ACDbVISI
YS"SfC'CTYQf'bQCFS'YPBad'bRhvCRQPE

-SBaC_hFQaVIZCNYPQTV[VPCN SPPBVFGVPNYS'bQTXRQ['V'OFGE'9QPd /B
YRe'_VA[CaCRe'ABWETh[C'b'VVPAdFCHWS'AC'_CTd'th_BQRQIBU'YS'SPPBVFGVP!
bIS[Q'BCICWV['FQ'Y\_BCRSIH'ZQ[IVP'Q'GVTTYVPE'-UaPC'Th[Q'PSBaC_hFQaVIZ\'YF
SPPBVFGVPMRC[FA"NCW3RECH)PCBFUa'ABCYP]S_U'bACIfHTFAFQE'

<C' YBCRF\FU' RXY[S_ZgUirefC' S{ASBVaSFP"H' ZPSBe' V' AC' BCcFU' S{ACbVI
RIQTCBQPCBFWABS_U'SPPBVFGVP'CTYQfCRQ[hHFSFU'PS_h'PSBaC_hFQaVIZ\'Y
SPPBVFGVPMDIS[Q"QYF\'Q'T*_S'RhWQ_CRQP'AC_BCTFd vU'RXbZ"aE
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Il. EXPERIMENTALNI CAST

CiL PRACE

I ' F\RQbFCYPV' FQ' AJS_IfCbU' c\YP' RXbZ a *S' IU[Sa’ TQZQ[\]YZe' AB\IS'
Y[S_CR\FU' PSBaC_hFQaVIZe' YWRIT@PPBVFGVPAE' -QPC' 'S’ hZCABEDQPFS_U'
PBVZQ[IV aYV[VZ\PAQ'BgbFXIfPSA[CPFUIfQ'R[fZCYPFUIfAC_aUFSZE

1 METODIKA PRACE

5bS'A]S_ACZ[\_QPH'WS'A]V'S{AChVIV'SPPBREBRIZ ' B'ZQ[IV aYV[VZ\Pg'Th'
aCf[C' bS aeFQ' A]V' FUbZXIf PSA[CP\If Q' _CYPQPScFe' BZCEIbSP''Z SfC'
ACYP"AFe' PBQFYDCBaQIV'_C' PfQ"aQ WP \&}#$«~}$/~ LI} s$~H'FSTC[V'
74P'D\bVH"ZPSB\"S'IC'_C'ZBhYPQ[CGBQDVS'V'IfSaVYarSPPBVFEGVPMRS[aV' T[UbZ

<BC'CRd]SFU'PePC'fhACPebh Al RFCbU' ABINQTCBQPCBFd' RhADPHA!
"QZORhYCZCR\ASFQPX'b_BC™ ZQ[IV aYV[VZ\PgH' ZPSBXAT8[ BEBREB[SFea’
ACadB"bfCaCGSFVhCR\FSPPBVFGVPSaH'A]VABGRRFRAIUhSS[VaVPAEIbFVZ|\
YadY' Th[Q' BCbaUIAFQ' YRC_C™ Q' F\Y[S_Fd' Th[Q' S{ACFCR\FQ'RS_Sa'
bRC[SFXIf ABCYP]S_UIfE'YE: FQZ” [QTCERTBFU'ABCYP]S_U'Q"'S ARIZYP]S_U'
FQYhISFe'RC_FU'AB PC''S_FQZ'bQ'FUbZe' PSACPHEQZ' bQ'RhYCZe' PSACPh
(RS_SF\'"'ABCYP]S_U' Th[Q' bRC[SARRRLFCYPV' FQ' YCATAWFCA c\YP' RXbZ a H'
bQTXRQ UIU' YS' YhFPeB@®SBaC_hFQaVIZCN YPQTV[VPCA aVFSB\[™ PIEaQYVP
A\bCRe Y[CWSFU'PQZPC'S{ACFCRQFXIFRbCBZg'Th[C'Y[SAISRELHR C[SFXIf
PSBaUFSIfaSPC_CM2-6_VDBGX'QFQ[Xbh'Q'PSBaVIZe'QFQ[XbhE

2 POSTUP PRACE

<BC'RhPRC]SFU'YadYV'SPPBYRGPER™M[Q FQRBWSFQ'Y OQWFPRQ UIU'
bS'RbCBZ" fh_BQPCRQFefC'hS8VdJY' [QTCBQPCBFd' RhA\[SFXa' Q[VR&a'}.
RfaCPFCYPFUa'ACadBMILH'P EEMMARIGCBZA"J'..."NNHNN Q[VP"E

<BC' [CWSFU' R' [QTCBQPCBFUa' ABCYP]S_U' TMQBMSNEP@bFVZ[\
S{ACbVIU'fh_BQPCRQFefC'hSS[V4QFCRQPCBFUa' ABCYHBQRC_FU'\[CWSFU!'
vQBWSTJ H'RbFVZB{ACbVIU'th_BQPCRQFefC'hSS[VaVPMRS'RC_FUa'ABCYP]S_UE
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#'\BCRVFCR\'YadY'ABC'RXAQ[' Q[VPNTh[Q'YSYFRWRSHS'BEQE'Q'C{V_"
Z]SaVcVPefC'RS' DCBad' aVZRICAFHYE & [\BFUa' ACadB” .Q$' n' #V$%' ,, ' NHKE'
2Cb_B"WSF\'@CaCGSFVbCRQF\'YABCRVFCR\'YadY'Th[Q'_RCAYP~AzCRd'RhA\[SFQ'
BSWVaSa'LMKKJ 'fC_E'

<]S_Sa[SPX' RbCBSZ' SPPBVFGVPA ") Th[' YACABES8aYBCh_BAWSFXa'
Q[VPSa' AC' FQ \RZCR\FU'' FQ' [QTCBQPCBFUIf RQfIf f{CaCGSFVbCR\F' b@' aCZB(
1M, ' KHXO~"RQFSPCRea'a[XFZMAC'_CTMVFAPh'AJV' JKK'CP\cZ\If'bQ'aVFAPAE!
uS' RbFVZ[e' AQYPh' Th[Q' bQDCBaCR\FQ' bzAvSTFU' Pd[UYZQH' ZPSB\' Th[Q' F\Y[
S{ACFCR\FQ'R ABCYP]S_U'FQYhISFe'RC_FU' @B{QTCBQPCBFUa' ABCYP]S_U'A]V'
PSA[CPdi'Q'A]V'PSA[CPd'}KE""

IbCBZh' C_STUBQF&ARS_Sa' bRC[SFXIf cQYCRXIf' VFPSBRQ[SIf Th[h' A]S_'
R[QYPFU' 246 VDBQZcFU' QFQ[XbC Q' PSBaVIZCN QFQ[XbCN "ABQRSFW:BCh_BAW
R A[QFSPCRea[XFd' Q F\Y[S_FXa' A]SBAVSFUa S VIf' fh_ BQPQISAgYCTSa'

PBC F\YC&R/bCABCAQFE[BRAUBE <CPe' Th[h' RbCBXRC' bQaShSFU' AJUYP AN
Rb_AIfAC WSFh'RO<'Y\CIUIfE"

3 POUZITE PRISTROJE A SUROVINY
3.1 Pouzité pristroje

'ABgTAfNABMS' Th[N'ACAWVPH'F\Y[S_~ UIU'AJUYPBC Sn
R\f'%6*2+'%1"Y'RWVRCYPU'MKKHKL'G
A[QFSPCRX'a[XFSZ'420-#./'<"[RSBVYSPPS'M'Y'a[SIUaV'Pd[SYh'b'FSBSHCRe'CIS[
fCBZCRb_"VF\'YAV\BFQO+:*2™*:H'7<-[VFS'00"Y'FAISFXa'CTdfSa
YAASBZQFPQ[CR\[QTCBQPCBFU'ASI'.57#0.' JKLp# .572*XEK
a[XFSZ'91.BCFS'9VIBCFVYVEG'9V[|
BSFPGSFCRX' _VDBQZPCaSPB' *aAhBSQF' <7+Q[hPVIQ[ ISFU' Ay
—tzr,, ' LHixKiopK'—~
¥ B)YPBCROQIU' S[SZPBCFCRX' aVZBCYZCA' 2*9' -SYIQFA®J2Y' ABRZCRC

YCF_CM*w !
¥ _VDSBSFIV\[FU' PSBaVIZ\' QFQ[XbQ' Th[Q' ABCRS_SFQ'FQ' A]JUYPBC V"-67Zp:-7¢

RXBCTISSPP[SB'-C[S' C

K OK K K K K

4al



3.2 Pouzité suroviny

<BC'AJUABQRMYABCRVFCRXIf'YadYU'Th[h'ACAWVPh'PHPC'YABCRVFhn
¥ R\ASFSIAEQHEBIS M
¥ fh_BQPCR®YUBQFR\ASFOP¥O<#.Q#$ €/ ;$ T'ABgahY[CRX'Y\_BCRSI
C_'DVB&BSIfSbQH'QEYEH
¥ C{V_f[VFVPX}#qf'ZCB F_'H
¥ C{V_'Z]SaVcVPX'AEQEH#V

4 VYHODNOCENIi VYSLEDKU

4.1 RTG-difrakéni analyza

2SFPGSFCGBQah' RbCBZg' fh_ BQPCRQFefC' hSS[VaVPCRefCOWPEa" Y
_[CMC_CTd' S{ACFCRQFXIf' "RQTCBQPCBFUa' ABCYP]SABTYRIS_U' FQYhISFe'
RC_FU'A\BN'A]V'PSA[GP@KK 't."YCMRS_SFh'FQCTBENLE"<BC'V[\YPBQIV"YC'
_CA[FdFh'PeW'BSFPGSFCGBQah'RbCBZg'A]V'ZB\PZC_CTe'SP@MBCRP]|S UH'
ZPSBe'Th[h'A]SRbORAS_IfCbU'SPQAN]SVSFUE

| 'BSFPGSFCGBQaSIfTh[h'V_SFPVDVZCR\Fh'PhPC'aVFSB\[hn
" SS[VayP-H'N.Q$7[,$ NeQ#S «'}_izr,y NHOMHIMIH'JHLMM' ™ ~
* PPBVAGHPN.Q$E7[1$ NEN.Q#S «ENJ/ 3$}_ izp, OHpH'IHOH X 6HIOH'NHpO' ™ ~
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