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$SOLNDFH SUIYQtFK S HGSLV$vells kRQ YWD BUWL/ QRYPKR SRKC
NRPSOH[Qt HaAHQt SUREOHPDWLN\ WHFKQRORJLt SUR HNRO|
IRVLOQt SDWLYDVIRNMHQEFK YBINXPQ&FK D YEYRMRYE&FK DI
V]HPtFKYMONEGP SRGtOHP Y\X&LWtP SHY 8O JIRWLE R pPK PS D>
3 tNODG\ W FKWRMWRX YDS yHVNi UHSXEOLND D 3ROVNR
S HGSLV\ VWDQRYXMt QL&54 MR Iphact(TAL P LAZ\DBVR/ BQRY XMt QF
HPLVQt OLPLW\ SUR NRQF&BSRMFHGQt HB® BJIYYH VSDOLQIiF#
SDN SODWt ML& RG URNX D MH W HED SRptWDWIGR EXGF
3 HGNOIGDQé& S tVS YHN VH SDN a] poRiéujel jediiuLz2VtetRriologii
SRWHQFLIOQ Y\X8LWHOQRX SUR VQtaHQt NRQFHQWUDFH |
]JDE&Yi VQtaHQtP NRQFHQWUDFH UWXWL YH VSDODRQHK SRPI
VXOILG$ VRGQpKR GiYNRYDQpPKR GR MtPN\ DEVRUERUX PRN
E\O SURYHGHQ QD SLORWQtP ]D t]HQP FPNRWGH © X WGP B& G H

spalin.

Uvod

6QDKD R JOREiIOQt RFKUDQX ALYRWQtKR SURVW HGt MH NI
JHMPpQRE®DVWL HPLVt GR RY]GX&t '$YRGHP MH VNXWHpPQR\
OiWHN Y\SRXAW Q&éFK GR FMWYBR&¥IGRVRIOYRQPKR UR]SW\OX D
SLYRWQt SURVW HGt D YH HMQp ]JGUDYt EH] RKOHGXILQD UH.
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VQDKX R RFKUDQX &LYRWQtKR SURVW HGt Yé]QDPQ ]DP
Y\SRX&W Q&8FK GR RY]GX&at IRUPRX OHJLVODWLYQtFK RSD!
VSRGRE HPLVQtFK OLPLWS
3UR REODVW SU$P\VWORYE&FK HPLVt MH ]iVDGQt VP UQLFH
HPLVtFK NWHUiIi QDVWDYXMH SUiYQt UiPHF SUR W]Y 1]iY U
spalovaFt ]D t]JHQt Y\GiQ\ SURVW HGQLFWYtP SURYiG FtKR UR
WtPWR UR]JKRGQXWtP E\OR VRXpDVQ JUXAaBQR S HGF
UR]JKRGQXWt .RPLVH (8 =iY U\ R %$7 ]S tVQLO\ SRC
HPLVQtFK OLPINO$ SBRBLGDOAt OiIWN\ MDNR MH UWX"

VVDPRWQpP SDOLYX WHG\ KQ GéEFK D pHUQéEFK XKOt \Y
DQRUJDQLFNEFK VORXPHQLQ S HGQ QD PLQHUIO\ WYR HQp
.RQFHQWUDFH +J VH GOH GUXKX XKOt D PtVWD Wl&k\ SRK\E
.URP XKOt MH +J WDNWXKEVRABQWHWQDWLYQtFK SDOLYHF
XYHGHQ&FKWMUDAWKX RX KRGQRW\ SUR +5' REVDEHQRKK Y
ZNRPXQiOQtKR RGSDGXvEFDQp PWXNGE® X®DEB Mt QL&At KRGQI
Hg v RDF (0,03 mg/kg v ®a
3L VSDORYiQt VH YHANHUS DOWY'XREMDIIGIRWLEY YDUX +J MH
v SO\QQpP VNXSHQVWYt GR VSDOLQ YH VYpP HOHPHQWIiUQtP
S L RFKOD]JRYiQt VSDOLQ SU$FKRGHP NROHP WHSORW FKQ¥ F
intervalu 380- f& PNiVWHpPQp R[LGDFL HOHPHQWiUQt UWXWL QD |
2[LGDFH +J MH YH YHONp Pt H G&A&QDREVDAHB APHENFWHSBOLQ
FKORULG UWX"\QPWHE KX&®DOatKR RFKOD]RYIQR BREYQBDXIH Y
Y]GXFKX GRIFiKIMHYQpPPX Yi]liQt UWXWL QD SHYQ&FK piVWLF
D f& MH FKDUDNWHUL]JRYiIQD Y]JQLNHP W]Y S8BHBUWLNXO
+J Yi]DQp QD SRYUFKX SHYQéFK piVWLF Y WaLQRXaESRStONX
HgP ]JDFK\FHQD Y RGOXpRYPREtGRSt®MX | DIPW R XS HPQiHYUWX"
RI[LGRYDQi YH IRUP Y\OXKRYDWHOQpXRPB MKOLRWL G W XIWILX REN\
v SRStONX MH DOH SUDYG SRGREQ VRUERYI®D DVGHRGQ@FKX
ZOGOXpRYDpPpH SRStONX Y\VWXSXMt BBQQ RUA]LUWMN LH 6 HR/IR
a RILGRYDRLV®p PHQ&t Pt H VH P$&H ]D RGOXpRYDpHP SRS
SDUWLNXOiUQt VRUERYDQILQORSWSt@IDN ~pY¥QQRVWL ]DFK)
VRGOXPpRYDpL SRStONX 2[LGRYDQi IRUPD UWXWOD NIg W HUW LM +
RGORXpIPEDNUYP RGVt HQt VSDOLQ pL JDFK\FHOQWNRY¥pHAR OW
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RGOXpRYDpL 3 HGSRNOiIGi VH &H YH VSDOLQIFK XHROQ Q¢
vyskytuje jenele PHQW i UQtS O\ QQpP VNXSHQVWYt

2EVDKHP pOiQNX MH Y&JQHGIM\t SURYHGHQéFK SRORSURYR
~pHOHP RY HQt GLVWULEXFH +J VH ]J]DP HQtP QD RY HQ
reagentu QD Ei]L URJWRNX VXOILGX VR @Q\iKBIDNNH®RWHQ BIOB Q
Y\XAaLWHOQé 5GHINNRYWOEORWQtKR DEVRUEpPUX PRPEMOXMtFt S
PHWRG RGVt HQus8mtkyljguvedeny QiVOHGXMtFtFK NDSLWROIFK

Problematika zachytuHgv PRNUp PHWRG RGVt HQt VSDOLQ

Dle iNODGQtFK SR]QDWNS$ R EMMRWEWPUEKXFRNUPYPHWRG\ RGVt H
vUIPFL DEVRUEpPUX |DFK\Wt UR]SXVWQi9ROW iR PLVERKID@It | IARW
Hg® MH QHUR]SXVWQi D QH]DFK\Wt VH Y UiPFL WHFKQRORJLH
ajeemLWRYDQi GR DWPRVIpU\ 'OH YBVOHGNS$ JtVNDQEFK ]
Y\EUDQ&FK DEVRUEpPUHFK Y HQHUJHWLFN&FK SURYR]JHFK Y y
He® v DEVRUEpPUX PLQLPiOQt VStidH O]JH tFL &H S tSDGQ Gl
vUIPFL FK\E\ P HQt SRXALWp PHWRG\ =DFK\FHQi +J MH
VVXVSHQJL 9 SURFHVX SDN ] HMP E&Yi DNWLYQt L SURFH\
VL LpLWEé JUHGXNXMH FKORULG UWX"QDWé QD HOHPHQWIiUQ1

*CUGHE 5L E t*s1 \ *C*E *5LE t*%H (1)

5HGXNFH +J MH ]JiYLVOi QD PQRKD GDOatFK IDNWRUWHRAK PH]L

X THSORW VXV@HXAHUHHPLVH +J MVRX S L WHSORWIFK |
REY\NOi WBEURWBDpYHFK PRN3SFgHEPHWRG\ MH

X pH suspenze - 3UR ]DPH]J]HQt UHHPLVH +J MH YKRGQ Ma&at N\VF
pod4.V DEVRUEpUHFK PRNUBGHFHRMBIPGSVRFHVS$ RGVt HQt S
S+ PH]L Da

X 984L R[LGDpPpQ UHGXNpPpQtKR SRWHIRFQQIEt GIFOWMHBRFAL IO
WHRUHWLFN\ QLAaBE WRHHPLYHRAKYE YSRK\EXMH 253 SRWHCQ
vUR]PH]t RG GR P9

x ytP Y\dat KRGQRWD 253 SRWHQFLIiOX WtP YtFH MH +J UF
Y Wdt MH UHHPLVH +J ytP QLa&at 253 SRWHQFLiO WtP Y\&



Sbornik p ednasek

li]lL VIGURYFRYp VXVSHQ]H 2SWLPiOQt R[LGDpQ UHGX
ORP) je 150-300 mV.
x Koncentrace SOz YH VSDOLQiFK YVWXSXMtFt GR DEVRUEpUX
Xx .RQFHQWUDFL GDO&tFK NRY$ NWHUp JY\aXPdt UHGXNFL |
X 90LY A8HOH]D P$ABPHOMIGK MtFtFK URYQLFtFK
t *C%gE t(ABglE %5%\ * G%gE (A:5%;7E t*%H )

X VQiIVOHGXMtFtP NURNX S HMGH MHGQRPRFQi UWX" QD N
*Co%gHE t(AGlE %5%\t *CE(A:5%;7E t*%H 3)

X 9H W HWtP NURNX E\ SDN WURMRRFARQPpPPAISORMNSHBEQR
GYRMPRFQp SRGOH URYQLFH

(A:5%,E5LE til\ t(A542%:5% (4)

X .RQFHQWUDFH GDO&tFK NRY$ MDNR 6Q &X 0Q 1L D &R
vliv na procesy reemisi Hg.

X .URP WRKR PRKRX NDW¥R®Y\ WYRRWNIL&DpLWDQRYp V
aQiVOHGQ VQLARYDW WYRUEX UWX"RYé&FK VL LpLWDQ$

X 90LY VROt KOLQtNX QWi RFHHPEWNWK RXVEWIR PMLAW QR &H
REVDKXMtFtFK VL LPLWDQRYp LRQW\ S tWRPQRVW VtUD
UWXWL D aH NLQHWLND SURFHVX ]JiYLVt QD PQRAaVWYt V
KOLQLWpKR GRVIKQH PO Y S tWRPQRVWL VL LpLWDC(
KkUHGXNFL R[LGRYDQéFK UWXWL .G\a VH Y&DN S LGi V
VL LDLWDQRY&FK LRQWS$ QFQBRMNALQIDXWHIOXREW pKIR M
S tVvDG\ Y PRNUéFK V\VWpPHFK RGVt HQt VSDOLQ P$al
aMHMtPX RS WRYQpPX XYROQ Qt 6tUDQ KOLQLWEé vQLa
NGH VH VL LPLWDQRYp LRQW\ NWHUp MVRX JRGSRY GQ
WYR LW

([SHULPHQWIiOQt |D t]JHQt
98] N Xditribuce Hgv PRNUp PHWRG R G Wy pro@edev 8D Ibpovozni

jednotce VLPXOXMtFt SURFHV\ Y DEVRUEpUX PRNUp PHWRG\ F
100 m3/h.
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Pilotni jednotka se sklada z nasledujicich [INODGQtFK SUYNS$
x Jimky absorbéru — 200 |
x Jedné sprchové hlavice
X Dvou vrstev TRAY
X &LUNXODpPQtKR pHUSDGOD ViGUHRNYFEKRO/Hpt BXGSHN XK LU
suspenze
X 2GWDKX YJRUN$ VXVSHQ]H D
x 9\SRXaw Qt VXVSHQ]H

X

Michadla suspenze v jimce absorbéru

x

Vstupnim a vystupnim potrubim
6SDOLQRYéP YHQWLOIWRUHP V UHJXODFt SUSWRNX VS
MHGQRWN\ S tPR ] NRX RYRGX UHIiOQp HQHUJHWLFNp MF

x

Absorbér bylo PRaQp SURYR]RYDW] NVRYQ PY K jednbtRaX nezahrnuje
RGYRGQ Qt VOddbRNaFsHspenze z jimky realného provozniho absorbéru je

S HG |[DKIiIMHQtP WHVWX QDpHUSIQD GR SRORSURYRGQtKR DE
GRE\ QH& GQRMWGHHRt VXVSHQ]JH MH P HQR S+ -H SDN OQl
QDV\FRYiQt VXVSHQ]H E KHP W HMW> \BOIH 8 NGRB QRGR Y
Suspenze pro jednotlivé testy byla odebrana z jimky realného absorbéru a aplikovano

GR SRORSURYR]Qt MHGQRWN\ MDNR pHUVWYi SLORWQ't
QDSRMHQé QD NRX RYRG GDQpKR PtQYNU JBWNHehtifiRKkFER GYU R M H
zdroje. Koncentrace Hg' ve spalinach na vystupuz SLORWQtKR DEVRUEpUX E\O
SRPRFt NRQWLQXIiOQtKR DQDO\[IWRHE BURYPHSBWP GHPDpKR

E\OD P HQi NRQFHGWo\WDFsHalindch.

Schéma a obréazky jsou uvedeny QD REUIINX p D b
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Obrazek 1) Schéma experimentalni jednotky

MERENI KME Hg
ODVOD SPALIN
ROSTRIKOVANI
SADROVCOVE
SUSPENZE
ODBER SPALIN |77
- VRSTVY
MERENI KME Hg  TRAY
CERSTVA =5 —
SEBRENER SADROVCOVE
. . SUSPENZE

MERENI: ORP, pH

CERPADLO

SADROVCOVE
SUSPENZE

Obréazek 2) Vrstvy TRAY a celkovy pohled na jednotku

:

V SU$SE KX H[SHWh rRest@ Wi @ighha forma Hg' ve spalindch stanovena
SRPRFt NRQWLQX OQNRKSPHE @t ]|D MSHIGE RXNIWRPOUEB gy
Y]JRUN\ VXVSHQ]H D E\O\ P HQ\ S+ R[LGDpPQ UHGXNpPQtKR S

sadrovcoveé suspenze.

9éVOHGN\ WHVWS$
Cilem vyzkumu bylo provedeni Q NROLND WHVW$ QtaH MVRX XYHGHQ\ Y

zahrnujicich davkovani reagentu na bazi roztoku sulfidu sodného GR ML& ]PtQ QpKR

10
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SRORSURYR]QtKR ]D t]JHQt VLPXOXMtFtKR (SHIiIRRHEWP\L RG\DLOR D
D UHIOQRX VXVSHQ]L GDQpKR JGURMH Y y5

5HDJHQW GOH GRVWXSQé&FK GDW L JtVNDQE&FK YéVOH
]Y&EEHSURFHVX R[LGDFH +J YH VSDOLQiFK D QiVOHGQp YD]E\
JHMPpQD QD VXOILG UWX"QDWé +J6 MHQ& MH QHUR]SXVWQé
2Y HQt YOLYX D ~pLQQRVWL UHDJHQWX E\OR SURYHGHQR Y
UHDJHQWX XUPLWpPKR PQRAVWYt GR VXVSHQ]H SUDFXMtF
LQVWDORYDIYWKRREE UX VSDOLQ ]D VSDOLQRYé&P YHQWLOI\
MHGQRWN\ 3UR RY HQt E\O\ Y\EUiIQ\ GYD VSDORYDFt JGURM
E\O\ SURYHGHQ\ QD GYRX U$]Q&FK VIGURYFRY&FK VXVSHQIJt
3UR Y\KRGQRFHQt WHVWS$ E\OR UHOHYDQWQt NRYMWLQXiO
VSDOLQiIFK QD SIRRUYRSISKYR]Qt MHGQRW dhize % & HI LAZR Y DXQLF K

PDVRY&FK LQWHUYDOHFK 8PtVW QtENEBRWLIQRXORYRR P YHGR
JH VSDOLQRYpKR YHQWLOIWRUX SRORSURYR]Qt MHGQRWN\

.D4Gé WHVW QD GDQpP HQHUJHWLFNpP JGURML ]DKUQRYD
MHGQRWN\ EH] & DINHRWQt DU QiVOHG Qi GNY W VEF ¥ PO
UHDJHQWX 3 HG NDAGéP WHVWHP E\OD FHOi MHG@MRWND Y\}
GRYH]HQiI ViIiGURYFRYi VXVSHQ]H MI®HEUDKIOSptPlR DEVRU
s GSUD]HP QD FR QHMPHQA&t pDVR VPéVK&BW R BHPH N.OPVEV Q tP W

98VOHGN\ WHVWX p

7HVW p ]JDKUQRYDO MHGHQ WHVW EH] GiYNRYiQt UHDJF
Y\pLAW QD D QiVOHMEGRNPOI QYPVW RO UHDJHQWX 1iVOHGRYI
UHDJHQWX D SR Y\pLAW Qt E\G GQRNKYSQIPYHGRQ WHNJIHQW
MtPN\ SLORWQtKR ]D t]JHQt +DUPRQRJUDP GDQp KR WHMIWX E
RY HOQ\

96VOHGN\ SUYQtKR WH V®iX OMNVERINMDHPGH Q\DYWDEXOFH b
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Graf 1) 7 HV W-100 ml reagentu

20,0
Test&. 1 bez Test&.2s Test&. 3 bez StanoveniHgT v Testé.as
18,0 davkovanisorbentu davkovanim sorbentu dévkovénisorbentu|- i koufovodu | dévkovdnim
100 ml sorbentu
100 ml

16,0

14,0 /I’J

120
=
E
5 100
£
- - P
- Davkovani Davkovani
ﬁ 100 ml 100 ml
g
g
2
s
M

//V
R EEE R R R N E T

Tabulka 1) THVW-p0Oml— ~pLQQRVW JiEK\W X

Test |Jednotka® : '(!:K\W Y 3R]QiPND
max min susp U%
b — J3p 8,7 52 6,7
b —J3% | 65 0,1 98,0 "iIYNRYiQt UHDJHQWX
b —J3% | 49 1,1 3,3
b —J% | 6,6 2,0 70,6 "iIYNRYiQt UHDJHQWX
Pozn..(*) IRUPIORYp SRGPEQNS\ =+ 3D D UHIHUHQpPQt REVDK N\VOtNX

'iYNRYiQt UHDJHQWX E\GR $FURX HBGOrHRXRWHVWS$ D YEVOHGNHP
J[iIFK\WX SUYQtP WHVWX YtFBUXKPP WBWWX YtFH QH& 1L &
Hg v GUXKpP WHYVBXQ SUDYG SRGREQ [QHpPLAW QtP MHGQR)
ND&GéP WHVWHP MHGQRWN\ G$GOPRG$ PHYIWWMEW SFRRAY R
SRGPtQHN QHE\OR ]JFHOD PR&Qp

12
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9éVOHGN\ WHVWX p

1D ]iNODG SURYHGHQéFK YéIJNXP$ D E\OR ]MLAW QR &H ND
Pi MLOQRX GLVWIUERKHYUX+WMFKQRORJLH pLAW Qt VSDOLQ D
k UHDOL]DFL GDO&dtKR WHVWX D RY HQt ML U¥VE B W K \S\WR XL
b 5R]VDK L REVDK WHVWS$SHE\WOXVIWHMRQBE MBENRRYSURYHGHQ!
koncentrace HJ" YH VSDOLQiFK S HG MHGQRWNRX Qi&\OMHGXMWt MPR |
grafu p atabulce p

Graf 2) 7 HV \2-100 ml reagentu

20 . 3 5
T%Ste' 1‘b’ez Testé. 1s .
18 | ?::g";::;' (:ﬁ;kr:\liénl'm reagentu
o - P gr— S B}
i davkovénim sorbentu
Mefeni HgT pred : 100 ml
124 4 jednotkou i
Z Cas pro vyménu : : I
2 : sadrovcové Dévkovani g
8 g+ : ’t.-...__.. .......... | suspenze :"... 100 ml 10 =
g i Davkovani
I B e B / 100 mi
s
;O S S . S —————————————— N E— 5
2
Cas pro vyménu
sadrovcové suspenze
Dmsmamﬁmmggmamgmsﬁggmgggggagmﬁggmﬁggmsmaﬁmmmﬁmﬁggmam&mm@ ’
L 9989888888888 ddd00-dSSodoosnsNoSsoddda8383838834a33
Koncentrace HET =~ -vevevees koncentrace 02
Tabulka?2) 7HVVE-100ml— ~pLQQRVW ]iFK\W X
x =iFK\W Y .
Test |Jednotka : o B3R]QiPND
max min | SU$P U7
b — J 3P 15,0 7,5 12,5
b — J3p 5,0 0,5 90,0 "TYNRYiIQt UHDJHQW X
b — J 3P 4,3 0,3 93,0 "T'YNRYiQt UHDJHQWX
3R]Q 1IRUPIORYpOSREGPIQN\ =+ 3D D UHIHUHQpPQt REVDK N\VOtNX

"iIYNRYiQt UHDJhpoQwtEn&Ew GSRI$E KX GYRX WHVWS$ D YEVOHGNHP
JIFK\WX 8UYQtP L GUXKpP RSDNXMtFtP WHVWX YtFH QHa
v SUSE KX WHVWS$ E\OR GiQR U\FKOEP QDGiIYNRYiQtP UHDJHQ

13
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=iY U

3 HGP WHP UHDOL]RYDQpPKR Y&JNXPX E\OR SURVYRNGBOR Q N
DOWHUQDWLYQtP UHDJHQWHP QD EX]llLbHRPW RENPRNWVXI® ILG X VR
HISHULPHQWIOQt MHGQRWN\ PREBNMOpXMWIAWBRGC RW\ HRt V
-HGQRWND E\OD QDSRMHQD QD NRX RYRG |]D VSDOLQR
energetic NpKR JGURMH %\OD SRX&LWi VXVSHQ]H ] DEVRUEpUX
GDQpKR HQHUJHWLFNpKR JGURMH 90LYQRVW GDQpKR Ut
NRQWLQXIiOQtKR P HOQUUX®PIQQpQARJYP\HfSHULPHQWIOQt MHGG
'iIYNRYiQt UHDIJHQWX E\GR\SYRMHKEX QRYRX RSDNRYDQEéEFK ]
aYEVOHGNHP E\OD ~pLQQRVW JiFK\WX +J Y SU$P UQp Y\aat F
9éVOHGHN XND]XMH QD YKRGQRVW GDQpERVRHEPHAWRISUEPp
PHWRG\ 8SR]JRU XMHPH DOH &aH MH QXWQp SSitaBftWY U]JHQ!
k UHIOQpPX GORXKRGRGPPMRWRHAVRVXIHMHQWX GR UHIOQpKR
DEVRUEpUX PRNUp PHWRG\ UHOHYDQW Q tK RH FHQHHIU PHH MFi KD i<t
MHGQRWFH MProdWHNRX& Qp WHWRQSWRWIPM P UHALP X

1D YEVOHGQRX ~pLQQRVW ]JiFK\WX +J SRPRFt GDQpKR UHDJF
NRY$ REVDAWIGAFXKYFRYp VXVSHQ]L PQRAaVWYt SRStONX YVW
9\adt KRGQRW\ NRQFHQWUDFH SRStONX D WHG\ Y\dat RE\
SRYUFKX PDMt YéEUD]Qé QHJIJDWLYQt YOLY QD VSRW HEX UI
GHPHUNXUL]DFH OH]L ]iVDGQt YOLY\ RYOLY XMtFt ~pLQQRYV
i KRGQRWD S+ VIGURYFRYp VXVSHQ]JH 93aH MH QXWQp YaG\ R
98]NXP SRNUDPRMH QRYpKR YEé]NXPX pKRG SBRB HNRG Qi]YHP
A9@INXP GLVWULEXFH +J Y PRNUp PHWRG RGVt HQt VSDC
vUiPFL NWHUpKR MH ML& Y\UREHQD QRYi SLORWQt MHGQRW
SURFHV RGVt HQt DOH QD NWHUp EXGH PRaQp SUDFRYDV
SRGYRGQ QtP VIGURYFRYp VXVSHQI®D t1BQhap B BIEORW QtP
roku 2023 testovat PLP R SR S®DepteWDNp GDOat SUSP\WVORY GRVWXS(

9\VY WOLYN\

BAT Best available technology

DMTs REFKRGQt Qi]JHY UHDJHQWX QD Ei]L
EU (YURSVNiI XQLH

KME LRQWLQXiIiOQt P HQt

LCP Large combustion plant



Sbornik p ednasek

ORP 2[LGDpQ UHGXNpPpQt SRWHQFLIO
PL Polsko

RDF Refuse-derived fuel

7%y5 THFKQRORJLFNiI DIJHQWXUD y5

LITERATURA

2 @est Available Techniques (BAT) Reference Document for The Large Combustion
Plants — Draft 1 (June 2013).

2 @ocument BREF LCP (BAT) 2006.

S@URMHNW SRG 7$y5 R]QDpHQ 7. A6QtaHQt NRQFHQ
ZYHONE&FK SU$P\VORY&FK ]JGURMS$
A@URMHNW SRG 7%$y5 R]QDpHQ 71 SUDFRYQt EDOtpF

0SDW HQt SUR GR\¢mkeietioe %$7 Y

5 GEUROPEAN COMMISSION — DIRECTORATE GENERAL ENVIRONMENT,

REFUSE DERIVED FUEL, CURRENT PRACTICE AND PERSPECTIVES (B4-
3040/2000/306517/MAR/E3) FINAL REPORT

B @otential Utilization of RDF as an Alternative Fuel to be Used in Cement Industry

in Jordan, Department ofWaste and Resource Management, Rostock University,

18051 Rostock, Germany; abdallah.nassour@uni-rostock.de (A.N.);
michael.nelles@uni-rostock.de (M.N.)

FA®OLY VWiYDMtFtFK HQHUJHWLFNEBEKHSUR/YR B QD 3RLKDON R.Y (£
All for power, 3/2020.

8@DULXV] aXV]NLHZLF] ODULD - GUXVL $UNDGLXV] ZLHUF
Pawlisz, Effect of addition of sulphide based additive to WFGD slurry on mercury

removal from flue gas, 2023, Energy, 270 (2023) 126953
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¥
CP BEUMERGROUP

Technologie BEUMER pro davkovani alternativnich paliv

Nova generace davkovacich vah

Vapno, cement, ekologie 2023
6Hp

MADE
DIFFARENT

. , . ¥
Beumer — systémy pro davkovani alternativnich paliv (D BEUMERGROUP

PAR PRAVD A PRAVIDEL NA UVOD

632/(+/,9E $ 3 (61E 'E9.29%$&E 9E+$
- 65'&( .$4'e+2 6<67e08

8]DY HQé D SUDFKRW VQé& GHVLJQ

tGLFt MHGQRWND

9idaHQé JiIVREQtN SUR SabuBkalistAtR YA DYWR V DNWLY iV
- 9i&dHQé Y\QidHFt SUYHN SUR JUDYLPHWULFNp GiYN

VR U\
RYiQt

MADE
DI FF;RENT © BEUMER Group / 2
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BG OptiFeed — Davkovaci vaha na TAP () BEUMERGROUP

IHMVWDU&t D QHMSURGIYDQ Mat GiYN|

* Odroku 2018

» Z&sobnik o velikosti 15 — 50 m3

* -HGHQ DNWLYIWRU XSURVW HG GQD
« /]JH XPtVWLW S tPR Y MH iERYp KDOH
» Lze dodat v antiexplozivnim provedeni

e B6ORXat M&xhR DLU

BG OptiFeed Duo — Déavkovaci vaha na TAP CbBEUMEHGHOUP

'"YNRYDFt YIKD QD GY SDUDOF

« Zasobnik o velikosti 20 — 50 m3

« Dva nezavislé davkovaci dvojSneky

e 1HO]H SRXAatW SUR GYD RGOL&aQp
< 9KRGQpP SUR GiYNRYiQt GR Yé&P Q

* Vhodné pro davkovani do hlavniho a satelitniho
KR INX QHER GYRX VDWHOLWRQtF

MADE
DIFFIRENT ©BEUMER Group/ 4
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BG OptiFeed B a S — Nova davkovaci vaha na TAP CbBEUMEHGHOUP

Nova generace davkovacich vah

e 'HVLJQ UHVSHNWXMH YaHFKQD G tYH XYHLC DYLGOD
e Zasobnik o objemu 5 -10 m3
*  Modularnisysttm- EX V SDVRYRX % QHER aQ

- OVS 4Q WHVWRYiIQR Y WHVWRYDFtP FHQV.__ |l

MADE
DIFF;RENT © BEUMER Group / 5

BG OptiFeed B — Nova davkovaci vaha na TAP CbBEUMEHGHOUP

« Davkovaci vaha na hruby material

6 SDVRYéP GRSUDYQtNHP S HVWR

« 3UR KUXEp piVWLFH ]HMP garDatdrD

%H] ULILND EORNDFH pL QDYtMHQ

6 O R X a taivleck R

-HG L Q Kdn€epce

MADE .
DIFFIRENT ©BEUMER Group/ 6
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BG OptiFeed S — Nova davkovaci vaha na TAP (i) BEUMERGROUP

Davkovaci vaha na jemny material

Davkovaci dvojSnek

B3UR MHPQp SDOLYR KR iNRYp NY

Kompaktni design

6ORXat MIeck R DL U

Dl FFaRENT © BEUMER Group / 7

BG OptiFeed - prototyp (i) BEUMERGROUP

Davkovaci vaha na jemny materiél

3 ks prodany pro pilotni projekt Oxyfuel v Mergelstetten

SNWXiOQ WHVWRYIQR Y WHVWR

e Provedenis WURMAaQHNHP

,QVWDODFH D JSURYR]Q Qt 4 4

DIFFIRENT © BEUMER Group/8
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FIRMA WEIR MINERALS — DODAVATEL KOM PLEXN,iCH (a(1E
V ENERGETICE AV OBORU ZPRACOVANI MINERALNICH SUROVIN

,0J 3DYHO $0WROQ rWehM™ihéraisCReDh®: Slovak, s.r.o.

Firma Weir Minerals Czech & Slovak s.r.o.je VRXpivWt PDWH VNp VSROHpPpQRVWL
(XURSH /LPLWHG NWHUiIi SDW t GR GLYL]H OLQHUDOV ONWSRQ@\ :HI
]JDOR&HQt SUYQt DILODFH GQHaAQtKR FHORVY WRY S$VREtFtKR NF
PLOQtN\ QDAHKR YEYRMH GtN\ QLPa MVPH VH VAED OL] YBIDRPR QD Q
PLQHUIOQtFK VXURYLQ

1891 ]JDORAHQt ILUP\ /(:,6 3XPSV
1916 ]JDORAHQt ILUP\ *(+2

1923 LINATEX Sheet Rubber uvedeny na trh
1938 ]JDORA&HQt ILUP\ :$50%1

1975 Y\UREHQR Y\OR&HQt NXXGBY&FK PO&Q$ 98

1975 XYHGHQ\ QD WUK FRURJLY]GRUQpP YHQWLO\ /(:,6
1976 ]JDOR&HQD ILUPD 08/7,)/2 RGYRG RYDFt V\VWpP\
1992 QiNXS ILUP\ )/2:$<

1993 XYHGHQt QD WUK $60( YHQWLOS$ '(/7$ ,1'8675,$/

1994 :$50%1 XYiGt QD WUK pHUSDGOD SUR RGVt HQt W\S *6/
1996 XYHGHQt QD WUK K\GURF\NORQ$ &3%$9¢(;

2001 :$50%1 XYiGt QD WUK pHUSDGOD 0& SUR POHFt RNUXK\
2002 ventily ISOGATE uvedeny na trh

2011 :$50%1 XYiGt QD WUK pHUSDGOD :%+

2013 (1'8521 SURGXNW)\ SUR J]SUDFRYiQt PLQHUIOQtFK VXURYL

2014 QiINXS ILUP\ 75,2

2015 QiNXS ILUWPA INDUSTRIAL

2016 XYHGHQt QD WUK NXaHORYpKR GUWLpH 75,2 73

2018 6<1(575(; SUR VOHGRYiQt D Y\KRGQRFRYiQt SURYR]QtFK

2018 :$50%1 VODYt OHW

2020 CAVX 2 hydrocyklon uveden na trh
9 y5 D 65 S$VREtPH RG URNX NG\ E\OD ]DORAHQD RUJDQL
,(QWHUQDWLRQDO &]JHFK 6ORYDN D MHMtPa SUIYQtP :®MMINXSFHP
OLQHUDOV &]HFK 60ORYDN V UR MHMtPa MHG L\QH PV W S RIQH (MO N |
X S$YRGQt RUIJDQL]DpQt VORAN\ P DMmekalsvENrope SBiRi@HP QRVW :HLU 0
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SRUWIROLR YEURENS$ SUR PRNUp SURFHV\

6RXpiVWt NRQFHUQX :HLU MVRX S HGHYAatP ILUP\ Y\UIiE MtFt 1D t]F
D ]SUDFRYiQt PLQHUIOQtFK VXURYLQ )LUPD :HLU OLQHUDOV MH
SUR RERU\ aWwp@eovani mineralnich surovin , YEUREFH DEUD]JLY]J]GRUQEéFK D
WARMAN?®, jednotek MULTIFLO® SUR RGYRGQ Qt GRO$ StVWRPHPEUQRYEéFK
W tGtFtFK D RGYRG RYDFtFEXRNRNEFKSYEURERSDEUW®TLY]GRUQEFK
QRARYEFK YHQWR OB\BR2RFINORO D MOYD]LY]GRUQEFK YORAHQt 98
SBRUWIROLR YEURENS$ UR]JaL XMHPH J]GRNRQDORYiQtP H[LVWXMtFtF

QRYEFK YEURENS$ VSO XMtFtFK SRADGDYN\ WUKX D WDNp QRYéPL [
VWiYDMtFt SRUWIROLR D SRVLOXMtFtPL VIQHUJLFN\ S$VREtFtPL H

HLU OLQHUDOV SRNUEéYi YaHFKQD PtUQi VW HGQ W aNi L W
VHQHUJHWLFH W aHEQtP SU$P\VOX D Y W 4NpP VWUWRMtQBEVW Yt

) ¢ N ,‘E’ ;&f

y HU S D/GARIDA

il

7 tG IENBURON®

VemilyBGATE@ *XPRYp YEUREN\®/,1$7¢(;

SRUWIROLR YEURENS$ SUR VXFKp SURFHV\
BRUWIROLR YEURENS$ UR]JaL XMHPH JGRNRQDORYiQtP H[LVWXMtF1
YEURENS$ VSO XMtFtFK SRADGDYN\ WUKX D WDNp QRY&PSRNW R]QE

21
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D SRVLOXMtFtPL VIQHUJLFN\ S$VREtFtPL HIHNW\ L/QPIWRQ® SWHR]EH F
R ILUPX 75,2 (QJLQHHULQJ BURGXFWYV VSHFLDOL]JRYDQRX QD Yéu

—~TRIO

Building Solutions Together

Vyrobky TRIO® SUR GUFHQt DSRG®YDpH GUWLpH W tGLpH

Weir Mineralsv URFH JtVNDO WDNp UHQRPRYDQpKR FHORVY WRY S
QIVWURMS$ D WHFKQRORJLt ILUPX (6&2 'tN\ SURG®GONVWSW i Wip &RU D
NRPSOH[QtP GRGDYDWHOHP H&aHQt SUR W AaHEQt VSROHpPQRVWL

ESCO

A Weir Group Division

6HUYLV MDNR QiVWURM SUR |DML&W Qt QHMQL&AtFK SURYR]QtFK

'HLU OLQHUDOV QDEt]t NRPSOH[Qt SURIHVLRQiOQt VHUYLV D

3RVN\WXMHPH VHUYLV S HVQ SRGOH 9DaNBPKQ$RRY HE HNRDH ]iYDX
GRGiIYNRX ]D t]JHQt -VPH Y&G\ S LSUDYHQL SRPiKDW ]iND]QtNRYL
FHON®LKFK& MVRX ]D DJHQ\ QD&H YEUREN\ D EEéW QiSRPRFQL S
SURYR]QtFK SUREOHPPSRSVNp VHUYLVQt VtWL ]JDKUQXMtFt VWDE
VW HGLVNDREWMWPHNY VHUYLVX ]tVNDOREPHY®/ML [SIpdstH @R BVAH Y]iN D
=tVNDQp ]JNXZHQRVWL QDY]iMHP VGtOtPH D WRWRHYENWLPYQAP |
VHUYLVQtFK ]JiNURN$ 1D&H VHUYLVQt VW HGLVND VSROX V Y\VRF
4H EXGHPH SUiY WDP NGHDE\V¥KRPVIBDEXMBWH Qt XGUAHOL Y&G\
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NRQGLFL 7HQWR ]JiYDJHN D G$Y ' V ANnsu VallDEN

VSROX V QD&t VWUDWHJILt VOXA =\ HP

SURp VH WROLN VY WRYE&FK ILL ~ P AH

Monitor

Y\WWRFH YENRQQI6BHROHIQPRVW :lsll

Y UIiPFL VYp REFKRGQt ILORVRIL

EH]SHPQRVW D QD SRSURGHMQ

UR]JKRGXMtFt YOLY QD ]DMLa&W Q

PLQLPDOL]DFL FHONRYéFK SURY

]ID t]JHQt '$VOHGQ LQYHVWXMHP

posN\WRYDQéFK VOXAaHE MDNR GR ]JiNODGQtKR SUYNX QDat VWUD'

]JyéaLw ~URYH SRGSRU\ NWHURX SRVN\WWXMHPH QDaLPMHND]QtN#$

QD&aH Y]IMHPQp SUDFRYQt Y]J]WDK\

1id VHUYLVQt WéP SRVN\WXMH SURIHVLRQIOQ tJHQp Y\VRFH NYI

RSWLPiOQt SURYR] 9DAaLFK ]D t]JHQt D PLQLPDOL]DFL QHSOIQRYI

&HOé SURFHV SppH VH RGHKUIiYi YH W HFK NURFtFK

a)  Monitoring

b) 3 HGSRY GDO&tKR YéEYRMH

c) Optimalizace— Y UiPFL VHUYLVQtKR JiVDKX

2SWLPiOQt SURYR] OPRODBANNWLMHWRAG\ SRGPQRALQRX YtFH SD

9HANHUp ]J]iVDK\ MVRX YaG\ QD SUYQtPz BRKO H @ XK EGHQRHFRQY RY\W

(SAFETY) D WR SUR REVOXKX L SUR VHUYLVQtKR WHFKQLND :0

1liVOHGXMH

a) 9\KRGQRFHQt MDNp H[LVWEMIORRAQRVWL HaHQt

b) 9\KRGQRFHQt MDNé G$VOHGHN Pi ]JiVDK QD YODVWQt YENRQQF
(PERFORMANCE)

c) 3RVRX]HQt YOLYX QD SURRRIMBILIVYFROHKOLYRVW

1DAH QDEtGND VOXAHE VDKi RG MHGQRWOLYéFK VHUYLVQtFK SUD

smlouvy na SRVN\WRYiQt NRPSOH[Qt SppH

1SQWRQtQ 3DYHO,B43G435 181300 pAvel.antonin@mail.weir, ales.cekal@mail.weir
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ERITECH

il 7(&+12/2*,( 352 ()(.7,91E 9<84,7E
ALTERNATIVNICH SUROVIN

E./$'1E 327 (%< 8'54,7(/1e+2 52=ammii
$-,47 1E 2'329E'$-E&E&+ 68529, i

Turning
waste . NEW

materials.

g 5 B8

:g. Tl 2 | I | | | I SUROVINY NEJSOU
i ipmnnnilll ” 1ANRN POUZE PALIVA
«i@i}fﬁ:‘,ﬁ@{,f_fﬁl#“ﬁ{;@:&o“’;aﬁ@fy;&“

@”d & @"P Oé?

EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY
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Pevny

Domovni
Industrialni
Plasty

ZDROJE SUROVIN

Organicky/ THEH]SHpPQ
Gastro
Zahradni
Domaéci

* Kontaminovana
S$GD
* Kontaminované

Agrarni

« Slama
* Plevy
F UNeHYe QoW t

Tekuty,

« Odpadni voda
+ FER]ISRXE&
« Organicky

T ru$UD
t DYeHY: QpiiSHO
« Piliny

Kovy biomasa
Pneumatiky
Stavebni

odpady

materialy

EFFECTIVE RECYCLING INNOVATVE TECHNOLOGY

ZAKLADNI INFORMACE mni
L | ]Il
ERITECH MH Y\VRFH NYDOLILNRYDQé&P GRGDYDWH BN FK QR
]JDP HQEéFK QD ]JSUDFRYiQt D Y\XaLWt RGSDG$ DERITBOMU QD W
=DP HQt QD WUKX
EURO CERT grou
'RGIYND WHFKQRORJLFN&FK V\VWpP$ ]I e
=SUDFRYiQtDY\XéLWt VISNéFK KPR . -
=SUDFRYiQt D Y\X&LWt NDO$ D NDSD CERTIFIKAT
OHFKDOQLFNRX D SQHXPDWLFNRX GR s
PDWH U(EiOX Q i B
(IHNWLY t Y\ XaLWt D WUDQVIRUPDE R IR GD
HQHUJH LFNp D SU$P\VORYp DSOLN o
JHUPHQWDFH D YEURED ELRSO\QX ] —— %
THFKQRORJLFNp piVWL D GRGIiYN\ A
6WURMH D ]D t]JHQt SUR PDQLSXODFI _
e 85 KPRW

7HFKQRORJLH S tMPX D VNODGRYiQt
JLOWUDpPQt VIVWpP\ D SU$SP\VORYi Y

ERITECH MH FHUWLILNRYDQi VSROHp
,62
, 62

EFFECTIVE RECYCLING INNOVATVE TECHNOLOGY
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HODNOTY ZA KTERYMI SI STOJIME

1. Kvalita

2. Progresivita
8S tPQRVW
$SNWLYQt S tV

2FKUDQD aLy
SURVW HGt

l-ll-

EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY

AL

672-E0( 18 7 (&+ =E./$'1E&+ 3,/ Hum

il
ERITECH
GENERALNI KONSTRUKCE
DODAVATEL ZARIZENI

ENGINEERING

al -

8 i ;
r e P PP, T VW NPT L SR —

LS

#--

11 I m
1| | i
ERITECH ERITECH
Engineering & Navrh projektil Dodavatel technologii a EPC projektil Névrh a vyvoj
zaméfenych na dodavkuprimyslovych vedené tymem zkuSenych projektovych viastnich
technologickych systémi pro manazert a inZenyr(. Uzka spolupréice s systému a
primyslové procesy a stavebni renomovanymi a na trhu znamymi a produkt( na miru
engineering provérenymi spole¢nostmi

EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY
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ENGINEERING g
L L1l
LI
/Statlcky englneerlng A /Geotechnicky ( . . ) \
e Engineering ngineeringovy servis
5% 5_445?'1 ; £l Analyza ) ) )
Optimalizace . |I SRGORSA Studie proveditelnosti
navrhu konstrukei f%‘” Technologické navrhy
N AN ,
Poradenstvi
/Electro engineering ) /Labornl’ servis Projekty
Analyzy & testy EIA

Stavebni projekce
Navrh monolitickych
konstrukci 4
Néavrh komunikaci a ‘&

\_S tVWXSRY&FK FHVW/

Engineering v oblasti
odpadového
KRVSRGI

Zpracovani a
\_VWDELOL]JDFH R

EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY

TECHNOLOGICKE DODAVKY, EPC

* 'RGIYN\ WHFKQRORJLFNéEFK FHONS

* 'RGiIYN\ VWURMS$

* 'RGiIYN\ NRPSOHWQt WHFKQROR Jvby
+ $XWRPDWLFNé& SURWLSRAaiuUQt V\
» =DEH]SHpHQt SURWL YEEXFKX

. ORQWi& RALYHQt

. ,PSOHPHQWDFH GR OLQN\ ]iND]Q
« 'RNXPHQWDFH VN

D ]D t]JHQt

XYHGHQt GR €

XWHpPQpKR VWL

EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY

27



VAPNO, CEMENT, EKOLOGIE

'2'E9.< 7(&+12/2*,&.6&+ &(/.#

([ 1HW tG Q& PDWHULIO JVXURYLQ\

3 tMHP D VNODGRYiQt o
9\NOiGND YR]JLGHO + 6NODGRYDFt KDO\ *[&

2WHYtUiQt EDOINS 'UFHQG

+Y ]GLFR
‘"LVNRYp
%XEQRYp

VLW

.ODVLILNRYDQp D Y\W tG Qp PDWH
3 LSUDYHQp SUR 5™

CTIVE RECYCLING INNOVATIVE TECHNOLOGY

L,ODVLILNDFH PPWHULIOX

¥ $QDOE&]D 1HXURQRYp

DOD Y\EDYHQi MH

3 E-029e 1E6<3.<

YI(;,%,/1E 1EQ95+ 7(&+12/2*,(

+ 5$]Qp W\S\ Y\SUD]G RYDFtl
PHFKDQLVPX + &QHNRYp
SiVRYp SRK\EOLYp SRGOD

¥ 5$]Qp REMHP\ QiVISHN

+ 5$]Qp IXQNFH + SURYR]Qt C
JUDYLPHWULFNR REMHPRY
G OLFtQiVISND W VQtFt Qi

EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY
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$8720%7,&.6 6<67e0 2'% 58 9=25.
'(6.*1, ' 02'(/,1* '2'E9.<

2GE U\ YIRUNS$ ] S tN
biVWL WHFKQRORJL}
tPR ] NDPLRQS$
S tMPRY&FK QiV\St _u
SURYR]QtFK QiV\St

w

2GE U\ YJRUNS$ ] SUR
biVWL WHFKQRORJLH

EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY

0(&+$1,&.E '235%$9% 0$7(5,E/# E::::
41(.29e (7 =29e $ 3E629e '235%$91E.< T

.216758.&( (5,7(&+ 323 E3$%' '2'EQ9.$ 2' 96=1$016&+ 3$571(54#
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7(&+12/2j‘,( 3 E-08 6./$'29E1E T
0O35%9< 3%/,9% T

e 3 tMHP SDOLYD JiVREQtN\ SRVXYQp SRGODK\ « Ll

- 6NODGRYiQt VLOD VNODGRYDFt KDO\ V DXWRPDWLFNEPL MH iE\ V
KDO\ V Y\KUQRYDFtPL PHFKDQLVP\ + OHONLQ RG ILUP\ OHONRY

e 7tG Qt SDOLYD DQDOEé]D Y]JRUNS$

EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY

$8720%$7,&.6 -( E%

1$954(12 63(&,E/1 352 6./$'29%$&E +$/< 0$7(5,

Typ materialu

» Alternativni paliva(RDF a SRF)

¢ Plasty

¢ Pneumatiky (TDF)

e Papir

f '"HYQt &W SND D SHOHW\
¥ 3LOLQ\ D G HY Q& SUDFK

SURYR]Qt UHALP\

¥ 30Q DXWRPDWLFNE&
f B3RORDXWRPDWLFNEé
¥ ODQXDO 6HUYLFH

7\S\ GUDSIiIN$

t JatFH
« Polyp (orange peel)

EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY
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), /75$y1E =$ E=(1E 35#0<6/29E 9 (1jma (
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9y (71 (1*,1((5,1*8 &(/é&+ 352-(.7# ERITECH

Bardar minel plate

PRAKTICKE ZKUSENOSTI A KNOW-HOW
352&(68 ),/75%$&( $ 35#0<6/29e 9(17,/$&(
9é% 5 237,0E/1E&+ =$ E=(1E = &(175E/1E
6<67e0< , /2.E/1E =$ E=(1E

EFFECTIVE RECYCLING INNOVATIVE TECHNOLOGY

$OHA WHGQI
+420 739 441 903
ales.bednar@eritech.cz
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9<84,7E 6,08/$&E 352 237,0%$/,=%$&, 63$/29%$&E
352&(6# 9 &(0(17E51E&+

Lt 9RQGIO 696 )(0 V U R
2QG HM yHSO 696 )(0 V U R

7HQWR pOiQHN S HGVWDYXMH PRAQRVWL Y\XaLWt QXPHUL
VSDORYDFtFK SURFHVS$ Y FHPHQWIiUQiFK 9\X&LWtP RILPXOD]
SRUR]XP Qt SURFHVS$ j&UR E t WIUND@MBHRAKIWSX tPRURWDpQt SHFEL
E KHP KR HO¥DLOQt DQDO&]RX W FKWR SURFHMSWNbM QP RI&Q p
Y\XALWt B0 HYYHG NKQWADPRNM O D G $ Dv/AHIBdeMk S tWRPQRVWL SLUF
ANiO\ WYDU$ LuWB QB HQVMKLE $]QRURGEFK SDOLY MH QH]E\WC
YESRpPHWQt Qi VWW FPMLM/ RNWWW R PHPL XPt 6 WD/FRRXY B WH ]H POViR Xi
YEVOHGN\ VLPXODFt Wsjpat KalWBEpSDORYiQt 7\WR YEVOHG N\
pomoci GRGDYDWHOS$P |DMLVWLW VSROHKOLY pa IXKQUREFQP GRC
FHPHQWX GRVIKQRXW HNRQRPLFN&FK D HQYLURQPHQWIiOQtF

092"

SUR ~pHO\ WpWR SUiIFH |[DKUQXMHPH GR VSDORYDFtFK SURF
NWHUiI P$aH RYOLY RYDW NYDOLWX YODVWQtKR VSDORYiQt
VDPRVWDWQp piVWL NGH SUYQt piVW MH |JDP HQD QD WUDC
QiVOHGQ Hat PRERQFODFEFK KRQDQS SDRURDRP KR iNX URWDpC
6LPXODFH MVRX GQHV NDAaGRGHQQt UHDOLWRMHWBWRYLQHBaHQ
S HG YODVWQtP QDVD]HQtP GRMH HIDWWRRS EBEMREXD WLFNp
Y\XatYDEWtFKQ\ Y Wadt VSROHPQRVWL Y\YtMHMMAH XRRYWWWBWQ
vGQHAQt GRE P$&H Y\X&twW WLpRrXNDO® FPIDND@ R K FDO VAfejldiG QtFK |IL
QDVD]BQR SURMHNpPQt pLQQRVW D YEYRM QRYEéFK ]D t]HQt
XPR&aQt YEUD]Q ]J]YéaLW NYDOLWX YEURENS$



VAPNO, CEMENT, EKOLOGIE

Transport tuhych alternativnich paliv

6SUIYQp GiIYNRYiQt SDOLY WYR HQ&FK piVWLFHPL GR KR iNJ
VWDELOQtKR VSDORYDFtKR SURFHVX NWHUé MBGIRAND tG
YEURE\ 9]KOHGHP N SUREOHPDWLFNpPX FKRYiQt D pDVWR
SDOLY NWHUi MVRX Y GQH&AQt GRE ptP GiO YtFH Y\X&tYiQD |
provozy, MH QiURpQp QDYUKRYDW D SURYR]JRYDW WUDQVSRUW
]S$VREHP GiYNRYiQt MH SQHXPDWLFNi GRSUDYD SRPWUXEtP
je GIYNRYDFt FDpOVMYARNRPRURYé StR@kety DPWHU& VH VWDUi R Y(
biVWLF GR SURXGX Y]GXFKX 3k RrodeSsRs0.bl [o@Rprovedemak H Q

VLPXODFH NWHUi XPRAQLOD DQDO\]RYDW FKRMiKtt.GRSUDYF
9\X&LW\ E\O\ GYDSQVWWBRHFM SUR VLPXODFL LQWHUDNFH V\¢
JOXHQW SUR VLPXODFL SURXG Qt Y]GXFKX 2ED oQiVWURM
VSROXSUDFRYDW SUR Y\WYR HQt VLPXODFH UHIiOQpKR G MH
VHERX QHER VH VW SURRXGWDR Y]GXFKHP 7 PLWR VLPXO
DQDO\]RYiQ\ GY SRORK\ WU\WHN NWHUp SRPRKO\ UR]JKRG
YKRGQ MaAWSRXR OHS&t WUDQVSRUW PDWHULIOX 7$3 .OtpR)
WDNWR U$]QRURGpPKR SDOLYD MH PR&QRVW PRGHORYDW L
5REN\ 'tN\ WRPXWR S tVWXSX MH PR&Qp Y UQ SRSVDW U$]Q

Obrazek 1: Model NRPRURYpKR SRGDYDpH WXUQLNHWX SRALWpKR Y
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R

Obrazek 2: 7RN piVWLF UHIOQéFK ¥kt $ $RWSIUDEEKRYiQt NRPRU\

Obrazek 3: 5\FKORVWQt SROH Y]GXFKX |DMLa"XMtFt SQHXPDWLFNRX GRSU
(turniketu)

9VWXSHP YéESRpWX MYBXRNBRpSUGBIKNP KPRWQRVWQtKR W
Y\SUD]G RY ioppttuxhiké&tu. S RKOHGHP QD G$Y UQRVW GDW MH ]JGH
]JiINODGESRPpWS MH QiVOHGQ PRA&QP SURYpPVW YROEX YKRGQry
MHGQRWOLY2FR SRPRUGHWDLO\ M Hi|OPPQPHEKIOPIGID REW D K X M
danou problematiku [1].
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Sbornik p ednasek

OQOLY piVWHNXYPGiIUQtP Y]GXFKX QD VSDORYDFt SURF

Vzhledem k Y\X&tYiQt Y]GXFKX SUR FKOD]JHQQiWOH@G@X Y FKO]
VHNXQGiUQtKR VSDORYDFtKR Y]GXFKX GR F&R] tURRKY PPl BPRxt-
90LY piVWLF QD VSDORYDFt SURFHV |[NRXPDOLHYHDWSROHP
SRPRFt QXPHULFNéFK VLPXODFt -HGQi VH R piVW SURFHV
SURYiG W MDNiNROLY P HQt =WRKR G$YRGX E\VO\ Y\XAL\
JKRGQRFHQt YOLYX piVWLF WIONGRS I8 QWRF EFKKX QD WYDL
aS HVWXS\ WHSOD XYQLW SHFH 3URYHGHQt VLPXODFt ]DKU
FR4 Y WRPWR S tSDG E\OR XKOt [B]. Pdpi¥ RARjY WayeddhR X p N D
SURVW H Gjéht Bianvlbmetrie, YK HYQRVWL KXVWRW\ P UQp WHS
HPLVLYLW\ piVWLF D ]iNODGQtKR D SUYNRYpKR UR§ERUX 7L
QiVOHGQ [DKUQRXW GR VLPXODFH VSDORM QAR YD GB&R SS/FOERE C
KR iN D SUSWRN\ MHGQRWOLY&FK VSDORYDFtFK SURXGS$ Y,
P HQt QHER VDPRVWDWQE&K®UDKMHRYH XMtFt UR]G OHQt
MH G QR VB O RKaFK

Axial air

Radial air

Coal channel
Stabilization air

Bone meal
TAP air

2EUI]JMNHWDLO KR iNX SRX&aLWeé Y|
Y&SRpWX

SUR WHQWR GDQé YéSRpt

proveden odhad granulometrie

biVWLF XQidHQéFK ] FKODGI

SURXGX VHNXQGiIUQtKR Y]C
&= VWRPWR S tSDG E\OR SR

Rosin-5DPPOHURYR UR]G OHQt
YHOLNRVWL pmddB0F RG&HONRYEé YENRR KSRULWKBER VKR YESRpPW X
pbLQLO 0: 2NUDMRYiI SRGPtQND SUR YQ Mat WHSORWX SOi
zSUSP URYDQEéEFK P HQt E KHP SURYR]X
ZYESRpWX MH PRaQp JtVNDW S HGVWDYX R U\FKORVWQtP SF
ptVOD SUR MHGQRWOLYp SURYR]Qt UHABP\i OWHDMHMIHQ R Ni]iQF
Y\KRGQRFHQt WUDMHNWRULt piVWLF XKOt NWHUp SR RG
avwwKR HQt XKOtNX MVRX GiOH VOHGRYiQ\ MDMR piVWLFH SRS



VAPNO, CEMENT, EKOLOGIE

«ontour-velo
Velocly Magnitude
B80.0

720
B54.0
56.0
460
40.0
320
24.0
16.0
B0
0o

Pro barevnou
verzi naskenujte!

Obrdzek 5: 5\FKORVW SURXG Qt |JD KR iNHP DY URWDpPpQt SHFL

particle-trocks-coat
Pacle Temperature [T |

contous-1lame 1999 4012 ooz co3e 10031 12004 1407.7 1008.0 18103 20110

Static Temperature
1650.00

1755.00
1560.00
1365.00
117000
975.00
780.00
585.00
390.00
195 00
0.00

Obrazek 6: 7UDMHNWRULH piVWLF XKOt D Y]JQLNO&FK SR AHKGERGLQ YPHWQ L

pavticle-racks-ben
Particle Tempatature [C ]

contour-flame?

g . . 1 g
Static Temperature 200 2000 3960 5840 7720 960.0 1480 13360 15240 17120 12000
1800 0

16220

14440

1266 0

10880

8100

732.0 |
554.0 |
376.0

1980

200

1¢]

Obréazek 7: 7TUDMHNWRULH piVWLF PDYFRNROWBPK BRSHDORYLQ YPHWQ L]RSOI
( A “kglkg)
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certour e 03
Veicctly Magnitue [m %]

0o 80 160 20 20 &0 8o s 640 rzo o0

11,8 m Pro barevnou
verzi naskenujte!

Obrazek 8: =P QD GpON\ SODPHQH WYR HQpKR LIRSORFKRX WHSORW\ EH] pi
QDKR H D V pidM&yLFHPL

2400

Bez Castic

2000

1800

1600

1400

Teplota [°C]

1200

1000

800

3 6 9 12 15 18 21 24
Pozice [m]

Grafl 3RURYQiQt WHSORW Y RVH URWDDPQt SHFH

BURVWRU NGH GRFKi]Jt NXYROQ Qt SUFKDYLQ\ D MHMtPX K
SRPRFt LIRSORFK\ NRQFHQWUDFH §8t RNKDNV1L QL ERS RERE QR WR
VOHGRYiQ\ WDNp WUDMHNWRULH piVWLF PDVRNRVWQt PRXp
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Sbornik p ednasek

na obrazku 7 =GH MH MDVQ YLG W YOLY YéUD]Q Y WaaFK pivw
WUDMHNWRULL D QD SUKKRMRORBUQINSEBF&R¥FK{Jt NNED REUI]JN\ |R
SUR YDULDQWX EH] S tWRPQRWVWK Q®itQWQ Y] I YoF KW LFDYWP LC
Kk ] DKUQXWt W FKWR LQHUWQtFK ] SRKOHGXiWBGQMRPY QYtO bYW
QD WUDMHNWRULH piVWRF GDYOQ YO @p@HN \GREKARAXNE FRAa M
SRURYQIiIQt QD8.REODPHQ MH J]GH RS W WYR HQ L]J]RSORFKRX
teplotv RVH SHFH SR MHMt GpOFH RG KR iN Xolbazefomayjati OH QR V V/
1 =GH MH YLG W &aH piV WdsE pece,@led REOWWEQ EWDXa¥ X KR iNX
SODPHQ SURGOXaXMt 5R]GtO uyddrafhuBi eHZQG $S A DB HRIKW Q pKR

Y\RVHQt WDNWR J]REUD]JRYDQpKR SODPHQH PLPR RVX SHFH

Tyto poznatky mohou pomoci kvantifikovat MDN MH G$OHALWp RPH]JRYDW Q
PpiVWLFKODGLpH VOtQNX D MDN YHONRX VQDKX MH PRAQr
WDNRYpKRWR ~OHWX piVWLF

=E9 5

6LPXODFH PRKRX BRVDRI QW] INODGQtFK L YHO PG&QHREMS OH[Q
GRE MH PR&Qp SURYIG W W\WR DQDOé&]\ QD ND&GRBHQQt Ei
LQAHQAULQJIJX MDN GRND]XMt pHW QRDD &R & [DG V \§ RKK@ Q WFtK VILLRJ
QHER YH VSROXSUIFL VH JNXd4HQé&PL SDUWQHU\ |D® XMtFt

zakazku.

LITERATURA

[1] y(3/ 2QG HM 6LPXODpQt QiVWURMH SUR RGSDGRYp KRVS
[online]. [cit. 2023-04- @ 'RV W Xa@@wvw.svsfem.cz/simulacni-nastroje-pro-
odpadove-hospodarstvi

2 MARTAUZ, Pavel. Co-Combustion Solutions from Slovakia. World Cement. 2011.
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7tPWR E\FK FKW O SRG NBMBidk RIGEO HpQRYWLXPRAQ Qt
JYH HMQLW ]iNOD®&S REBVX XS\ ]

'iOH E\FK FKW O SRG NRYPY\D ¥ GRIOFHHPORYWIBHQRW. W SDQX
Ing. Pavel Martauz ]D VSROXSUIFL QD SURMHNWX J]DEEYDMtFt VH \
KR iNX URWDpPQt SHFH D XPRAQ Qt SXEOLNRYDW Q NWHUp ]
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-$.E -( 3 ,'$1E +2'127% % (7218 9<52%(le+?2
Z5(&<./29%1e+2 .$0(1,9% $ 352 .2+2 -( 7(172
% (721 85y(1é

OLURVODY 'XFKR
YENRQQE& HGLWHO VSBEOONQRBVWL 5('

FirmaRED-% (721 V U R XPt ]SUDFRYDW VWDYHEQt RGSDG Y]QLN
EXGRY QD UHF\NORY DQW HNDPAKHRQO YHR YA\URELW NYDOLWQt EHV
UHF\NORYDQp NDPHQLYR VH Y\]QDpXMH XUpLWEPL SDUDP
aS HGHSVDQRX N LYNRX JUQLWRVWL DE\ PRKOR ERW SRX3&
UHF\NORY Bn@pivaRpakl GRNi&HP]®® SRPRFL VSHFLIiOQtFK S tVDG
aVSHFLILFNpKR YEUREQtKR SRVWXSX XPtFKDW EHWRQ SHY(
3 LWRP WHQWR EHWRQ Pi OHS4t WHSHOQ L]RODpPQRWWDV W
D YEUREQt QiNODG\ MVRX D& R QL&&t QHA MH WRPX X EHV

7%
3%

A\

4%

8%

15%
63%

m A3 A v ulo] v_ } %o = Komunalni odpady
5K % C1 1Z 1v_ v 1%E }ikK %} B 1|18 % OVE Z % E} %
= Odpadni obaly B Ke§ Sv_ ¢lu%]vC } % %

0l1}A % E} pl  } % » A &} 11i6 ~ E/ »

9é KRG\ SUR SUDNWLFNp Y\XaLWt 6'2

3 LGDQiIi KRGARRWR VISRWOXi ¥ WRP &H VWDYHEQtP ILUPIl
JDEEYDMtFtP VH UHF\NODFt VW Difta REDBRTGNSS.0 @R ] DADHEQ]tt
MHMLFK SRGQLNDWHOVNp PpLQQRVWL R YBUREX EHWRQX ]
JtVNDQpKR UHF\NODFt VWDYHEQtKROR@EDGK &K8KRIGREDYW
VWDYHEQtKR RGSDGX NWHUé S HP Qt QD VXURYLQX ] N
aS tSDGQ YEBUREN\] WRKRWR EHWRQX WHG\ SURGRNW V Y
VL IDMLVWt Y\&44t NRQNXUHQFHVFKRSQRVW D URJ]&t t QDEtGN
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Betonarnam pak nabizi firma RED-BETON s.r.o. UR]Jat HQt MHMLFK QDEtGN\

o EHWRQ\ Y\UIE Qp ] UHF\NORYDQpKR NDPHQLYD Y\UREHQp

Y\UIE Qp ]JFHOD Y VRXODGX VH ]iVDGDPL &LUNXOiIUQt HNRH

cenovou konkurencHVFKRSQRVW SURWRAaH EHWRQ Y\UREHQé& ] UHF

YEUREQ OHYQ M&at D QDYtF MLP WR SRP$aH Y UiPFL SOQ Qt
*UHHQ SXEOLF SURFXUHPHQWsee Y UiPFL (8

%HWRQ Y\UREHQ& ] UHF\NOR YD Q@R R R KR G QM X UPH MINWY HBU |
MHM YDWEtL SUR MHMLFK ]iND]QtN\ 6WDYHEQtFL X&HW t QiN¢
NWHUé& MH OHKpt D Pi OHS4t WHSHOQ L]JRODpPQt YODVWQRV\
SRADGDYN\ QD HNRORJLFNRX FHUWLIINDFL EXGRY /((' %5((

'$OHALWRVW VHOHNWLYQtKR W tG Qt ML&4 QD VWDYE
9\XA&tYiQwRoto H&HQt GRFKi]Jt N Y&]QDPQp ~VSR H QHREQRY
S tURGQtKR NDPHQLYD VQL&XMH VH XKOtNRYi VWRSD VS
S tURGQtKR NDPHQLYD D HOLPLQXMH VH VNOIGNRMWiQt VWI
NDPHQLYR P$&H QDKUDGLW S tRI@G @ta ND P H QMLHEN WURBHWR X p
VSRW HE\ EHWRQX NWHUpPKR VH Y y5 Y\UREtVH RMODL REBQR

RGSDG VY GRPLW W tGLO X& QD VWDYEiIFK EXGHYSRAMWHOQFLi
Firma RED-BETON s.r.0. nDEt]t MHGLQHpQp H&HQt SUR UHF\NODFL

VWDYHEQtFK RGSDG$ 3 LWRP W\WR VWDYWEWRKRBSBOG$HL
Y\SURGXNRY D QReEykIu} se5MHQ PDOi piVW VWDYHEQtFK RGSDG!
QD ]iV\S JE\WHN NRQpt QD VNO iGN XRBK WHhE RH & HEkRy. t F K

MH& SURGXNXMt VWDYHEQt RGSDG X4HW t QHPD.Op SRSODW!1

Demolice

L

A J
RED BETON

Jak to
funguje?

VQHSRVOHGQt DG PXVtfetd HaRQW M&H]FHOD GOH ]iVDG &
HNRQRPLN\ D SRPiKi YEUREF$P VSOQLW ]S tV XMtFt VH SRAIL
EU.
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Pro koho je RED-% (721 XUpHQEé

x J)LUP\ |DEEYDMtFt VH GHPROLFHPL VWDYHE D D UHF\NOD
QDAaH H&a&HQt Y\ (Kam R WANFNR G XNRY D Q é Podpadé&n?HE QtP
%HWRQIUQ\ SUR NWHUp VH VWiYi S tURGQt NDPHQLYR p
QHGRVWXSQ Mat

SWDYHEQt ILUP\ NWHUEéP ]JiOHat QD aLYRWI|QYP GiPRVW H (
(6* (QYLURQPHQWDO 6RFLDO DQG &RUSRUDWH *RYHUQ
FKRYiQt ILUHP YH YJWDKX N aLYRWQtPX SURVW HGt VSF
X VEUREFL SUHIDEULNRYEPH)RRR X EURENMH]REURYVNEé SURYV
REQRYD FKRGQtN$ MH LGHiOQt S tOHALWRVW SUR Y\XAaL
VWDUp GODAE\ Da SR YEUREX GODAE\ QRYp

Pro developeryje SDN QD&H H&HQt YéKR @@perddMPpQD S L
EURZQILkHO8H SURGXNXMHQREVRWIKHEEHP ROLPpQtFK
RGSDME3YtF MLP QDaAH H&aAHQt SRP$AH S L REKIMHQt HQY I
FHUW Lbudovijs¥&jsou LEED, BREEAM, DGNB aj. FR4 ]KRGQRFXMH MHM!
investice.

RED BET’-«N

Recyklace - Ekologie - uDrzitelnost

X

x

X
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0241267, 9<8AE9ELE % (721284&+18&+
R(&<./E7# -$.2 1E+5%'< 3 E52'1E&+ .$0(1,9

Prof. Ing. Rudolf Hela, CSc.
9\VRNp XpHQt WH®BK@LFNPNXOWD VWDYHEQ't

Anotace: Cirkularni ekonomika je v VRXpDVQp ®RKEH8HP QD SRWHQFLF
QHGRVWDWHN S tURGQtFK J]GURMS$ PYGHROKHOL \GS.H/MNW WHRF Q@ UR
DNWLYLW 9H VWDYHEQLFWYt MH WRWR RYGY RWYEtP p-DEAWR! VIS F
JIVRE S tURGQtFRK WRKR@MR G$YRGX MH NODGHQ G$UD] QD I
VWDYHEQtFK PDWHULKO$H GL VSNIRWIRUMKO]iUQt HNRQRPLN\ QX
YEVWDYEX QRYéFK REMHNWS$ YH VP\VOX MHMLFK SOQp UHF\

1 &,5.8/E51BKONOMIKA

5HF\NODFH YH VWDYHEQLFWYt MH MHGQtP ]H ]iNODGQtF
BWDYHEQLFWYt MH YHORDHGURNQi pREUSDYWS]tURGQtFK JGUR
VWDY GR EXGRXFQD QHXGUALWHOQé 9H VWDYHEGHFWYt M
SULPiUQt QHURVWQp VXURYLQ\ QDKUDGLW QHO]JH QDS tNOTL
Z Y\WWRNRSHYQRVWQtKRSRHMR®RY®FER YVWYiFK MRPRYHN 2Y
REODVWt VWDYHEQLFWYt O]H RUJDQLFNp VXURYLQ\ QDK
VREODVWD®iK tURGQtKR NDPHQLYD ]D UHF\NORYDQp 3UR
UHF\NORYDQé&FK VWDYHEQtFK D GHPROLpPQtFK RGSDGS$ QD
S HGHY&tP QD YBURE D SURGXNFL NYDOLWQtFK UHF\NOiwW
YEKRGQRX FHQRYRX QDEtGNX RSURWL S tURGQtPX NDPH!
WDNRYpKR PQRAVWYt UHF\NOiWX DE\ E\OD PR&Qi KWPELOQt

stavby. [1]

2EU BULQFLS FLUNXOiIUQt HNRQRPLN\ YH VWDYH

STAVEBNICH
MATERIALDY
DOPRAVA

Uy

RECYKLACE
STAVESNICH
MATERIALOD
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2 STAVEBNI ODPAD

3RGtO Y\WYR HQpKR VWDYHEQtKR D GHPRBLIQtKR RG
KRGQRW FFD .RONUpW®O\SBRIRXNRYiIQR S HV PLOLF
VWDYHEQtKR D GHPROLpPQtKR RGSDSRURYRQWRMKEBRIGQRWD V
QDY&aLOD R ]JKUXED GYD PLOLRQ\ WXQ 1D WRWRV@DYéal
SURGXNFH RGSDGX E\O ]DS tpLQ Q JHMPpQD QDY&GHIHP LQY
YEVWDYERX GiOQLF D &8HOH]QLpQtFK NRULGRUS$ > @

6WDYHEQt D GHPROLpQt RGSDG 6'2 VH GOH t =iNRQI
NDWHJRULH NRPXQiOQtKR R&BDPEXY WDWH ¥ [MMNRISBR®\ V7DWR
VNXSLQD MH UR]G OHQD QD GDO&t NDWHJRULH FKDUDNWHU/|
G OHQt VWDYHEQtFK RGSDG$ SRSLVXMH Y\KOiaNe3 pNGH 61
VH 6'2 G Ot GOH UHF\NORYDWHOQRVWL OH]JL UHF\NORYDW
FLKO\ VNOR ]JHPLQD WD&N\ D NHUDPLFNp YBUREN\ 2GS
SRGPtQ Q Y\ORSMHDQ\MVRX PDWHULIO\ REVDKXMtFt QHEH]!
UWX" GHKHW > @

2EU OQRAVWYt D VORA&E QP KOLIPYOH K RleReh MG 2018 [1]

2013 2014 2015 2016 2017 2018

skupina odpad [kt] [kt] [kt] [kt] [kt] [kt]

1701 Beton, cihly, tasky a keramika 3249| 3688| 4419| 4375| 4416| 5144
170101 | Beton 1292 1422 1985 1755 1845 2121
1701 02 | Cihly 757 745 840 889 905 774
17 01 03 | Tasky a keramické vyrobky 12 16 14 15 15 17
17 01 07 | Smési neuvedené pod ¢. 17 01 06 1172| 1473| 1580| 1716| 1651| 2232
1703 Asfaltové smési, dehet a vyr. z dehtu 510 573 896 778 757 907
17 03 02 | Asfalt. smési neuvedené pod ¢. 17 03 01 508 568 891 752 752 907

1705 Zemina (véetné vytéZené zeminy z kont.
mist), kameni a vytéiend hlusina

17 0504 | Zem. a kam. neuvedené pod ¢. 17 05 03 9442 | 10619 | 13916 11006 | 10802 | 13 147
17 05 06 | Vyt. hluSina neuvedend pod €. 17 05 05 130 102 850 527 667 40

17 05 08 | Stérk ze Zelezniéniho svrsku neuvedeny
pod ¢islem 17 05 07

9966 | 11128 | 15650 | 12320 11774 | 13495

80 112 578 399 305 309

17 06 Izol. a staveb. materidly s azbestem 61 66 62 54 40 43
17 06 04 | Izol. mat. neuv. pod ¢. 170601 a 03 35 40 42 36 40 43
1708 Stavebni materidl na bazi sadry 11 14 17 13 14
17 08 02 | Materialy neuvedené pod ¢. 17 08 01 9 11 14 17 13 14
17 09 Jiné stavebni a demolicni odpady 609 451 722 547 605 713
17 09 04 | Sm. SDO neuv. pod €. 170901, 02, 03 590 441 709 535 605 713

CELKEM 14404 | 15916 | 21891 | 18004 | 17954 | 20844

z toho 1701 + 170302 + 170904 4330| 4665| 6019| 5662| 5773| 6764

coZ z celkového SDO Ciniv % 30% 29% 27% 31% 32% 32%

podil skupiny 1705 na celkové produkci
SDO

69% 70% 71% 68% 66% 65%

VYHVNp UHSXEOLFH VH UHF\NODFH VWDYHEQtKR D GHF
RNROR KRGQRW\ FRa MH VURVQDIDEROQHK PG QRWEDB PV M|
vURFH E\OR UHF\NORYIQR SRX]H 6'2
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2EU SURFHQWXiOQtrocOREHIPt 6'2 Y

6ORA&HQt 6'2 Y URFH

6%

4%

65%

m 17 01-beton,cihla,keramika = 17 03-asfalt = 17 05-zemina MLQp

3 RECYKLACE STAVEBNIHO ODPADU

5SHF\NODFH VWDYHEQtKR RGSDGREBIDYMWQN& UYeD) QB PX®G U
UR]JYRMH ALYRWQtKR SURVW HGt D MH Yé]QDPQi L SUR ]DFK
JGURMS$

%HWRQ SDW t PH]L QHMSRRAWBPQLMIt IV VBDRMERQL MHKR
ALYRWQt SURVW HGt MVRX YHOLFH Yé&UD]Qp % KHP YBURE\
NRQVWUXNFt Y]J]QLNi Q NROLN YOLY$ RKURAXMtFtFK &LYR\
QDS tNODG VSRW HED SULPiUQtFK QHREQRYLWHOQ&FK ]JGUR
Y]QLN aNRGOLYEFKYMPRNt KRRWQRVW PDWHULIOX KOXpQR
VWDYHQLAWL Y]QLNOp RGSDG\ D QiVOHGQi HQHUJHWLFNi Q

9\X4LWt EHWRQX Y]JURVWOR ]D SRVOHGQtFK SDGHViW
S HGSRNOIiGDW &H V YEYRMHP ' WLVNX EHWRQRY&FK NRQ
MHAW QDU$VWDW 3URWR MH QXWQp ]DptW XS OMMUK WDHN S
v=iNRQ R &LYRWQtP SURVW HGt p 6E Y BUGHWIRYEQ
UR]JYRM VSROHpPQRVWL MH WDNRY& UR]YRM NWHU& VRXpDVC
PR&EQRVW XVSRNRMRYDW MHMLFK ][iNODGQt SRW HE\ D S LV
a]DFKRYiYi S LUR]JHQp IXQNFH HNRV\VWpPX?® 3ULPiUQtP ~NR
VH HQHUJHWLFNp QiURPQRVWL MDN YEBURE\ YVWXSQtFK V
NRQHpPQp VWDYE\ 'DO&tP ~NROHP MH VQtaHQt VSRWRME\ QHF
MDNR&WR YVWXSQtFK PDWHULIO$ -H QXWQp S MIREIYDQYHRE
AHWUQ D HIHNWLYQ D GiOH RPH]JLW Y]QLN RGSDG$ D HPLV

%YHWRQ MDNR VWDYHEQt PDWHULIO Pi WRYRANBD IRFHU RWi? N
oVRE MH DaUHF\NORYDWHOQé 3URWR S L VSUiIYQpP SRVWX
P$a4HPH REMHP Y]QLNOpKR VWDYHEQtKR PDWHULIOX VQtaLw
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7DE  OURYH Y\EUD Qé&FKF\MMIDEFSL Y6' 2roks GORMIH] ]

=HP OURYH UHF\NODFH
'IQVNR I
1 PHFNR I
Belgie Il
Norsko I
Litva 11
YyHVNiIi UHSX \Y
Finsko \Y
Polsko [\

Kategorie | — Recyklace nad 70 %, kategorie Il — Recyklace 50-70 %,
kategorie Ill — Recyklace 30-50 %, kategorie IV — Recyklace pod 30 %

%HWRQRYp RGSDG\ D ~ORPN\ Y]QLNDMtFt S L GHPROLFI
LQAHQAUVNEFK VtWt pL EHWRQRY&FK MVRX UHODWLYQ plL
VS tSDG &HOH]JREHWRQX NWHUEé& VH WDNp D GNSRR WHMER N D
aPDJQHWLFNp VHSDUDFL Y&]WX&H %HWRQRYi VX" MH QiV(
PDWHULIO NDPHQLYR &HOH]QLpQtFK VYU&N$ QHER SUR ]
EHWRQRYi VX" OJH UHF\NORYDW D Y\X&tW MDNR XP Op NDPH

.HUDPLFNp VWDYHEQt SUYN\ Y]QLNDMt S L GHPROLFL Q
NHUDPLFNp ~ORPN\ MVRX SRP UQ pLVWp Da QD REpDVQE Yé
SRYUFKX 3RXAaLWp FGHKOMLYH QRGAUWH®QRX VX" QHER PRXp!
MDNR ]iVISRYé PDWHULIO PRXpND VH SRXatYi QD DQWX
avsS tSDG NYDOLWQtKR UHF\NOiWX MHM P$aHPH SRX@tW GR

2EU '"UXK\ UHF\NOiIW$ > @

Betonovy recyklat Cihelny recyklat

45



VAPNO, CEMENT, EKOLOGIE

Smésny recyklat Recyklované kamenivo a cihla

4 RECYKLOVANE KAMENIVO

5HF\NORYDQp NDPHQLYR VH GR EHW RMEeXSi@ 6iendHILVODYV
7DWR VNXWHPQRVW MH GiQD QHGRVWDWH pe@Piaidd® ORV WP |
NDPHQLYD GR YEVOHGQpKR EHWRQX GiOH ]SUDFBECWMOL P
YKRGQé& SURGXNW RGSRYtGDMtFt SRGPtQNiP y61 (1 $
G$YRGHP MH VWiOi GRVWXSQRVW S tURGQtKR NDPHQLYD :
kameniYR ]|DVWRXSLW NDPMYRKRSR SURBPY y61 (1 $ > @
SHF\NORYDQpKR NDPHQLYD W\SX $ L % MH PRAQ®tGR EHWR
SRX&tW PD[LPiOQ KPRWQRVWL 3UR VWXSH ]H& D ;& M|
UHF\NORYDQpPKR NDPHQLYD W\SX $ D W\SX % $3UR SUR)
D:' MH PRaQp SRXAtW SRX]H W\S $ GR 3URXYSHR K @Y\ R/ W
QHQt QDGIOH GRSRUXPHQR SRX&4LWt UHF\NORYDQpPKR NDPHQ
$ PXVt REVDKRYDW DQWRERY pKR EHHEF\NOIiWX D PpQ QHA (
% MH WYR HQ PLQLPIiOQ UHFA\NOiIWX NWHUWROQR REK® K X
UHF\NOiIWX D UHF\NOiIMHPH® YR HNQW¥HPU] MVRX VWPHOHQI

SRMLY\ pL QHVWPHOHR it \QRIGE@NER. XU |

7DE 'RSRUXpHQt SUR KUXEp UHF\NORYDQp NDPHQLYR S

yOIiQHN Y
Vlastnost ' EN 12620:2002 |Druh |Kategorie dle EN 12620
+ A1:2008
N Kategorie nebo GHNODURY
2EVDK MHPQéFK|Hu6VWLF A+B hodnota
Index plochosti 4.4 A+B | " SO QHERSs 60
Odolnost proti drceni 5.2 A+B | " /% QHER 3% 6=
2EMHPRYi KPRW%%VW A . NJP
Y\WWXaHQEéFRK JUQ|T B . NJ4P
I1DVINDYRVW ]JU(55 A+tB | +RGQRWD PXVt EEW
Rcgo, Rcugs, Rb1o., Rai.,FL2.,
: A IxRav
6ORaN\ 58 Rcso, Rcu7o, Rbso., Ras.,FL>.,
B
XRgz
6tUDQ\ UR]SXVW|6.3.3 A+B | " 662
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2EVDK YH YRG

rozpustnych chloridovych |6.2 A+B | +RGQRWD PXVt EEW XUpHQD
LRQWS

90LY QD |]DpiWH|6.4.1 A+B |7 %

a DWHJRULH 15 EH] SRaADGDYN$ VH P$aH SRXatw SUR MLQ
B3UR Q P$aH EéEW NDWHJRULH 15 GHNODURYiQD GOH (1
12620

b3UR VSHFLIiOQt DSOLNDFH Y\ADGXMtFt Y\WRNRX NYDOLWX
Flo,

SRYUFK$ E\

9 y61 3 > @ MH QDGIiOH GHILQRYiIQ REVDK
vUHF\NORYDQpP NDPHQLYX MHKRA& KRGQRWD PXVWWEEW PHC
se vVUHF\NOiIWX P$aH REMHYLW M™MIJ&EPIGRILIFRYDQRX YODVW
REMHPRYi VWIORVW NG\ VPUA"RYiQt S L Y\V\FKiQt PXVt EEW

YHVNi OHJLVFOEDOMMDL YUHF\NORYDQpPKR NDPHQLYD ]DWHtF
ZHYURSVNp QRUP\§1> @ D $ > @ RY&HP NRQNUpW
OHJLVODWLYQt S HGSLV SUR Y\XaLWt EHWR GRYMNSREXIGRX O
GRSRVXG QHE\O Y\WYR HQ

5324%$'$9.< 1$ 9/$671267, 5(&<./E78

ZKOHGLVND NRQHpPQpPKR YEVOHGNX Y ODWHFORY RN DEHAP R
NDPHQLYHP MVRX SRGVWDWQp YODVWQRVWL VDPRWQpPKR
SRPRFt |[MLAW QéFK YODVWQRVWt UHF\NOIWX VH XSUDYXMH
S tURGQtKR L UHF\NORYDQQRRAMWEBA SRSVIQY YY.DPHQLYR GF
EHWRQX > @ SRADGDYN\ QD UHF\NORYDQp NDPHQLYR R
legislativa a mimo tohov MHGQRWOLYéFK VWIWHFK Y]QLNDMt QRUP\
GDQp SRW HE\ MHGQRWOLY éFX$ URIG XRRG OIS HGBEHHKAMODVWQR\
vVQIYDIQRVWL QD U$]Qp VWDYHEQt GHPROLpPpQt L UHF\NODDpPQ

7TDE 3RADGDYN\ QD Y ODVWQ@® &AWL WHHFFKN-O i @ X Y
. YyHVN
Vlastnosti Belgie - I; i leoizem Portu(g);alsk republik
a
°*95% | 90 % *95 % *90 % *90 %
6 O R a[Pb@rhotnosti] GUFH GUFHQGUFH( GUFHQ| GUFHZ(
0 betonu | betonu betonu betonu betonu
ZEMH PIRMOtost [kg/m | 2200 | +2000 | +2000 | 2200 | +2000
1IDVINDYR VW "10+2 " 10 - "7 " 10
Obsah MHP QP PKWAIF 1,5 - 1 4 —

5.1

=1$Y(1E %(7218(&<./29$160 .$0(1,9(0

' OHQt EHWRGXNORYDQpPKR NDPHQLYD ®OHOWMBAXMtFt > M@

X RC: Beton z UHF\NORYDQpKR NDPHQLYD &RQFUHWH
DJJUHJDWH 5& MH FHPHQWRYMHNBPERERWLYKUXEpP NDPHC(
QDKUD]JHQR UHF\NORYDQéP NDPHQLYHP MHKRA GiYND S
D REMHPRYi KPRW@BBOWWYM3.& MH -



VAPNO, CEMENT, EKOLOGIE

5.2

x RC-C: Beton z betonového recyklovaného kameniva (Concrete from
FRQFUHWH UHF\FOHG DJJUHJDWH FHPHQWRYé NRPSR]
betonového recyklatu.

x RC-B: Beton z cihelného recyklovaného kameniva (concrete from brick
recycled aggregate)

XxXRC-M %HWRQ ]J]H VP VQpKR UHF\NORYDQpKR NDPHQ
mixed recycled aggregate)

x LCR: Lehky beton z recyklovaného kameniva (lightweight concrete from
recycled aggregate)

VLASTNOSTI BETONU S RECYKLATEM
x 1LAadt REMHPRYi KPRWQRVW
Pokles pevnosti v tlaku 0 5-20 %
SRNOHV VWDWLFNpKR PRIWXOX SUXAQRVWL R
=YéaHQt VRXpLQLWHOH GRWYDURYiQt Da
=YéaHQt VPUaAW Qt4BEHWRQX R
9\aat QDVINDYRVW R Da
6QtaHQt PUD]XY]GRUQRVWL REUXV
9\adt VSRW HED YRG\ U\FKOHMat IWUiIWD NRQ]JLVWH
Cihelny recyklat— YEUD]Q Y\aadt GRSDG\

2EU  3RURYQiQt SHYGRWWRIGEHPWIR QXIFANORYDQéE&P NDPHQI

60 -
% - — o : ® ©  Beton s pfirodnim
o l kamenivem
e 40- O ‘
2 .. S : — e Betons.‘recyklovanym
% Wl . : kamenivem
> 0 4
T2
e g
m
& 10 -
0e . ‘ ‘
0 100 200 300 400
Stafibetonu [dny]
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2EU 6PUAW QtREKHOMREOIP QD SURFHQWXiOQt IDVWRXSHQt EI
D UHODWLYQt YOKNRVW > @

60
Relative humidity:
20-40%

ar 41-60%

61-80% -
40 + 81-95% — | -~
96-100% @

30F

\
N
N
%

20 F /

N

N
\
\‘

Relative shnnkage of RCA concrete with respect to NA concarete

0 20 40 60 80 100
Coarse RCA content: %

6 (;3(5,0(17E/1E 29 (1EVLASTNOSTIi  BETONU
S BETONOVYM RECYKLATEM

V UIPFL H[SHULPHQWX E\O\ QDYU&HQ\SHWY\QIR WW B K SV DU \
16/20 a C 30/37s S tURGQtP NDPHQLYHP 1$ D EHWRQRYE&P UHF\I
biVWHPQpP QiKUDG\ KUMEE&K IRDNSttURGQtFK NDPHQLY 3L
H[SHULPHQWX E\ORFSRXRYIV@p NPRWEADRWR GHPROLF GiOQLF
VS tSDG Y&HFK UHFHSWXU E\OR SRX4LWR NRQVWDQWQt P
GUREQPKR NDPHQLPP IVOBGBFERGOH SHYQRVWQt W tG\ EHWRC
SRXALWD VXSHUSODVWLIIS\REDDQ@D S ERPOP VOHUKI ]SUR GRVDAHC
PHUVWYpKR EHWRQX QiN OMGXQQEt6WDPEXOFH MH XYHGHQR V.
EHWRQS$

7DE 6ORAHQtSEHIMRIE@EPY NDPHQLYHP 1% D EHWRQRYéP UH

60RAHQENJ P | C16/20 NA CF;LS/AZO C 30/37 NA C:gf”
CEM1425R 320 320 360 360
0- S tURGOQT 880 880 789 789
4~ S tURGOQL 190 i 220 :
4~ UHF\NORYDC i 160 i 160
8 S tURGOQI 445 i 500 :
8 UHF\NORYD i 384 i 382
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16- S tURGQt 300 256 297 255
Voda 183 197 178 190
SODVWLILNDpPQ 2,2 2,2 2,88 2,88

1D pHUVWYpP EHWRQX E\OD VWDQRYHQD NRQJLVWHQF
NX&HOS$ tY9DG EHWRQS$ BRXGtY NDPHQLYHP 1$ E\OR GRVD
VHGQXWIG6YNRX YRG\ 3 respJIPB kg/m® Y]JWDAHQR QD ]FHOD Y\V)
NDPHQLYR X EHHFARQBWDQéP NDPHQLYHP 5&$ E\OR QXWQp
0 D& N3 PiOH E\OD VOHGRYiQD |P QD ]SUDBRYBWRGO QR
]JDPtFKiQt SR GREX PLQXW

9éVOHGN\ REMHPRYp KPR 1R pewhbst] WHEKU {aloyy Kiikech, H
tak v GQHFK VWit EHWRQX VY\ND]JXMt SRGREQé WUHQG Yé)
sS tURGQtP NDPHQLYHP & D & 3 L SRURYWDRGQSMYQI
kamenivem a betonus piVWHpPQRX QiIKUDGRX NDPHQLYD EHWRQRYEP
GQt GRIPMROMVX R YH VWi t GQ$

7DE 9VOHGN\ REMHPRYéFK KBaRWOQRN2S/dnéZhSHY QRV WL

Objemova hmotnost Pevnost v tlaku fc
Beton Dzs [kg/m 3] [MPa]
GQt GQ G QI GQt
C 16/20 NA 2320 2300 28,3 32,3
C 16/20 RCA 2230 2220 23,8 26,9
C 30/37 NA 2340 2330 35,9 46,4
C 30/37 RCA 2290 2280 30,1 39,2

7DE 9 éVKkdhzGtBicev pDVH RG GR PLQXW RG ]DPtFKiQt

.RQ]JLVWHQFH N X & Hh@niH
Beton

3 min 30 min 60 min 90 min
C 16/20 NA 220 210 200 190
C 16/20 RCA 215 195 180 165
C 30/37 NA 210 200 195 185
C 30/37 RCA 220 200 185 170
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=E9 b

%HWRQRYp UHF\NORYDQp NDPHQLYR Pi RSURWL S tUF
G$SOHAGHBWRIGX QiIVOHGQPKR RYOLYQ @ MYVD\DWREBDQYKMR EIHHWIRQ
SUREOpPHP EHWRQRYpKR UHF\NOiWX MH MHKR Y\&4t QDViND
GRSRUXpXMH UHF\NOiW S HGHP QDViINQRXW 'DO&tRWODVW QR
NWHUi MH X UHF\NORYDQpKR NDPHQLYD Y&G\ QL&4t QHA& X
SUREOpPPHP MVRX FKHPLFNp YODSWORGWUHFDRE QLY D ] NIGN C
VWDYHEQtFK GHPRIRIFtWBDQRAMWYtP QHpPpLVWRWbetdhWHUp PR
Y\YRODW QH&IGRXFt MHY\ MDNR QDS ]JSRPDOHQt QiE KX St

IDERUDWRUQt RY HQt PRAQRVWL SRXALWt EHWRQRYpKF
JGURMH S tURGQtFK KUXE&FK IUDNFt ND RGOt GRWYUGLO
VORAHQt ERW®RKGHP QD VQLARYiQt QHIDWLYQtFK GRSDG$ Q
YKRGQp VNODGE VXURYLQ MH PR&Qp Y\URELWW WYNR Y& B M)
GRVDKRYDW SR&DGRYDQp NRQJLVWHQFH U\FK CHNED p] VRLY iam
konzistencev pDVH GR D& PLQXW QH& X S tURGQtFK NDPHQLY
vpDVH MH REGRERMHY SHYQRVW!t X F HUWRE®tFS RIDJMHQLYHP
] HMPp &8H NRQHPQWGSBENRRMEIXERX GRVDKRYDW S L VWHM
W R W R &@®Ra&FERW M D NRSXt ERGGREOSND P HEDLQHP SASDG SRNOHV |
SL VURYQDWHOQ&FK YéFKR]JtFK NRQJLVWHQFtFK FFD YH
QiYUKX VORAHQt D NYDOLWQtP UHF\NOiWX MH PR&Qp UHiC
& S L NR QFALPKWEH Q
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35#0<6/29E 9é52%$ % (729B8&6./29%$1¢€0
KAMENIVEM — =.84(1267, $ 9é+/(' '2 % 8CNOSTI

,QJ =GHQ N ,iB®MBTROSTAV s.r.o.

3 tVS YHN SRMHGQiYi R SUSP\VOBMBF\XOWRRD QERWNOPHGLYHP
V~YRGX MVRX XYHGHQ\ KODYQt Yé]Y\ NWHUéP PRPHQWIiOQ

SU$P\VO D MDN P$A&HEMWKRQWISRPRFL MHMLFK H&aHQt 'iOH M
VWDY QRUHP SUR Y@UREX EHWRQX D MDNp NUBNSMVRX Q
Y\d4t QiIKUDG QHA& MH QRUPXRD GRS RUWPH BRIVS YNX MVR
INXAHQRYWRFNMVHP YEURE\ 5. D MHKR be&toND Ot]i8 U XS RDHAL W't
QDVWtQ QD EXGRXFQR WatoMAXBRKOBGHPYQD S LSUDYRYDQp QI

092"

%HWRQiI VNé SUSRWO®HGIKtYGREMNBIRWE@NY DPISUYQt DG MVR
]GH SURE G WX S RURNGIQmERva do betonu, kdy se ziVRE\ ORALVHN
VWDYHEQtKR NDPHQH D aw UNRStVNX QD PQRKD PtVWH
VQIVOHGXMtFtFK OHWHFK VH S HGSRYtGi X]DY HQt YtF
NDPHQRORPS$ DSRYXPRWONQW &EHRWYtUDMt 4iG Qak@iRixci ORALVN
GR EXGRXFQD QHRYROIYDRILS® RFHY SUR RWHY HQt QRYEéF!
SURGORXA&HQt pL URJat HQ tNVWHIE&H W UFYKD @ RLA Iy IFHHR KDBINE O H )\
vliv na budoucnost W aE\ S tURGQtKR NDPHQLYD PDMt RE\YDWHOp G
YH Y WELQ S tSDG$ VQDADW KE] HDERODGW QHIDWLYQtFK G
QD ALYRWQtVRNRON BDRALVND WNSBERNX WEB\RIVEHIBI\ XYHGHQpPKR
Y\SOéYi B GRXFQX O]HpHR Pt WIRWP IV RFE S B Q i K RamEniva

GR EHWRQX NWHUp EXGRX PXVHWOEAWHN &BDJRYSQE DR D&
HYHQWXHOQ NYYUDDFOMMYtNDPHQLYD L QD MHKR FHQ 9HGOH
i QXWQRVW pDVW M&atKR SURYIG Qt SU$SNWiRtNISRMNRRaHX\ a3
QIiNODG\ QD YEUREX EHWRQRYéFK VP Vt

'DO&t Yé]JYRX MH ]JY\aXMtFt VH G$UD] QD XGUALWHOQRX
VNOHQtNRYéFK SO\Q$ GR DWPRVIpU\ NWHUé VH QU ROMOHHY XMt
i vS HGNOiIGg®iv O MH&\aXMH QiURN\ QD PtUX UHF\NODFI
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UHF\NORYDQéFK PDWHULIiO $tavadnizakom 2] ¥tenovuleRiéchnické
SRADGDYN\ QD VWDYE\ PH]L QLPL& MVRX L SRADGDYN\ QD
]JGURM$ 6WDYED PXVt EEW GOH ]JiNRQD QDYUAHR\DE\®RRYHG
]DMLAW QR XGUALWHOQpP Y\X&4LWt S tURGQtFK JGURM® D WR
ZRGVWUDQ Qp VWDYE\ pL SRXaLWtP GUXKRWQEFKEUXNRYLQ
QD XNOGIRNMGS QD VNBIIGEAND R SRGUREQRVWIddKK[APDNOiGi(
]JDND]XMH RG URNX XNOIiGDW QD VNOIGNX RGYXG\ NWI
Y GHFNpKR D WHFKQLFNpKR SRNURNX ~pHOQ UHF\NORYD
i materialy ze sekce VWDYHEQtKR D GHPROLpQtKR RGSDGYX MDNR
a NHUDPLFNp YEURE\ UHVSHNWLYH MHMLFK VP VL QHREVD!
oodpadech [ URYQ &4 VWDQRYXMH YéEYRM SRSODWNS$ ]D XNOiIGi
URNX NWHUé E\ PXYREBWH YRROWIBVMEVE OIDFL MLa Q\Qt

S RGSDG\ VRXYLVt GDOA&at Yé]YD D WR YHONp PQR®»GXYt VWL
6'2 NWHUp MH Y\SNURGEGENVBRINR UX ]D SRVOHGQt URN\ YtFFE
] FHONRYpKR REMHPX RGSDGX toh®EQAEWLA3YR t 6'2 £LO W
PDWHULIO YKRGQé SUR UHF\NODFL D SURGXNFL LQHUWRQtF
JHMPpQD R EHWRQ FLKO\ WDAaAN\ D NHUDPLFNp YEURE\ UHV
QHEH]SHPpQpOQWWNMF\NODFH W FKWR PDWHULIO$ MH SRP |
u betonu a okolo X RVWDWQtFK 3RIBWGI WHBYNORYDQpPKR 6'2 QD
SURGXNFL LQHUWQtFK PLQH tbhcO26tkobURFPK[B]i WISWR YIEQYY
pHOt VWDYHEQLFWYt MDNR FHOHN D S U BpigeHSV{ROH A MR 8 W$ PVt
VQtaLW VSRW HEX S tURIG Qatsi® DID@BIRIGPR XW SURGXNW 4
k ALYRWQtPX SURVW HGt

V SRVOHGQt DG MH ]GH ]JY\aXMtFt VH ]JiMHP LQYHVWRUS$
UHF\NORYDQé&FK ®BWARKLIiO®WRWHNWH & kejméhhQz pgptavRye Y

YH HMQRVWL SR VWD Y&LFRWROWXQSM&RIWVW NGt DAHPAVDKNp |H
NWHUp SRADGXMt VQt@DRW GRBMO.E R/QWPIHYHE KRGQRFHQé PHWI
QDS /&% /((" %5(($0 D

9\pHUSIYiQt ]iVRE S tURG QKRN p PRHRAIMMDY tYVWDYHEQtKR D
RGSDGX ]S tV XMtFt VREOBYWIOBWQY®iQt RGSDGX UHF\NOI
UHF\NORYDQéFK PDWHULIO$ YSHR SWé WWRXE Y HVIE®RIGEONY WL SR
AHW UOKMELY RWQtPX SURVW HGt OJHHOMR QU RNM QW HWEQ REHFEL W Y
recyklovaného kameniva(RK) S L YEERIBVRQX 9é6UREFL EHWRQX SURWR
XYiG Mt SURGXNWRKREVDREMtFH MH QDEt]HW M&MR DOWH!L
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ZE &QpKR S tURGQtKR NDPHQLY DU HPWRORWD Bié E HVDR® /LY HP
QHVSRUQ PQRKR YéK®RE® LVRXYEMWRBEUp MH QXWQp PtW QD °
YEURE D SRX&LWt WRRRWWRUKHWWRQXOWH MVRX SRS Q\ NX4a
GYRX OHWRXBRKWRIRMNFHGX YEUREFHIEMWREDY 0 SRKOHG GF
EXGRXFtKR Y\X&LWt WRKRWR PDWHULIOX

324$'$9.< 1$ %(72556&<.29$160 .$0(1,9(0

96URED EHWRQX VH tGt WHFKQLFNé&P[E QRBRPBBPL YyFL (1 $
1RUPD y61 (1 $ XYiGt GRSRUXpPHQt SRX]H SUR SRX&LWt K
kameniva (HRK) SUR GUREQp UHF\NO ®RK Q/H NDPHRUNIRHQt QHX Y
5HF\NORYDQp NDPHQLYR PXVt Y\KRYRWRWISRADGBYNS$P QR
NWHUi JiURYH GHILQXM HRK.DW B ORWGIREE R HHMHMLFK NODVL]
XUpXMH QRUP®E83yHI>(® 1RUPD y61 (ldefinup SRPRFt NDWHJRUL
VOR&@vaNypy RK W\S $ D W\S G4H NO/RKXE pW FSRRHKHHQFP PQRAVW Yt
V]IIYLVORYMPLEZOHQp VISWHW XIS I$DYO L Y $e® iRz Wakklcat1).

Tabulkal OD[LPiOQt SURFHQWR QDKUD]HQt KUXEpKR S tUR
UHF\NORYDQ&P KUXE& NDPHQLYHP GOH y61 (1 $ 7D

BWXSQ YOLYX SURVW HG}
UXKV UHFANORYDQpPKR NREHIIYD 5 | xcs, xCa, XF1, | 9aHFKRYWDWQt

XA1l, XD1 VW XaS Q
Typ A: 50 % 30 % 30 % 0%
(Rceo, Rcugs, Rbio-, Rai-, FL2-, XRg1-)
Typ BE: 50% | 20 % 0% 0%

(Rcso, Rcu7o, Rbso-, Ras., FL2., XRg2.)

a5HF\NORYDQp NDPHQLYR GUXKX $ ]H ]QiPpKR JGURMH VH P$&H SRX&tw
NWHUp E\O QDYU&AHQ BHYRFGQQEGVWR@DKWUD]HQtP

P5HF\NORYDQp NDPHQLYR GUXKX % VH QHSR Xaky* @GQRIEHWRQX| W tG\ SH>

Oba typy kameniva O]H FKDUDNWHUL]RYDW MDNR S HYid4Q EHWRQ
EHWRQX EHWRQRY&FKPYOWRENG B RDIAW\ FLKHOQpPp QHER VP
RK QRUPD SEN&GRWERUXPXEMON\ MH WDNWpa BDivbetgp aH SRX
MH YHOPL RPEIHQYH JHIMPpQD R SURVWp EHWRQ\ :  YKRC
YUVWY\ QHER QHQRVQp YéRKS REYINFHPVERHWREORYp VORAN\
O]H SRX&tW L GR YtFH H[SRQRDPLPE DK tNRRAWMHUQ NKFLDYG
3RGPUQQDORVWL ]GURMHO]HHPVMHOIMK FSUREH @/ fWPH YO HPRAQ
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splnit. V S tSDG RRE X HF\NODpQtKR VW HGLVND MH WDWR
QHVSOQLWHOQiIi 3 L RGE UX NDPHQLYD S tPR ]JH VRKDYHQLAaW
URYQRX L Y\UIE QR MH WDWR SRGPtQND PL&b#ac2Q SURE
MHGQRWOLYéFK GUXK$ EHWRQX MH ORJLVWLFN\ YHOPL W &l
1RUPD y61 3 XYiGt GDO&at GRSO XMtFRKSID belbpRUHW U\ S U I
=HMPpQD |®¥YDGOWYP\ UHF\NOiIWX W\S D W\S S LpbHPA& QRU
SRX]H UHF\NOiWX W\SX SR&DBSWWHKRIERETOKM HE HW R @dRtep GUW

a kamenivo) PLQLPIOQ KPRWQRVWL 3 tSXVWQé RibVDK MHC
vUHF\NOIWX W\SX GOHVHE Y &BDN URNIKW|HIRULHHRK MO RAaHN
y61 (1 $ NWHUp MH GXW X REGMM/ V S tSDG SRKXKALWt
Y\KRYXMtFt y61 (1 $ FRa MH QRUPDPL SUR YEURIEX EHW|
PR&Qp VSOQLW SRGPtQN\ VWDQRYHQp y61 3 W SUR S
vUHF\NOIWX W\SX

VNRQHpPQpPP G$VOHGNX BRK NRXNHYBWRGOM QRUP\ y61 (1

S YHOPL RPH]JHQRX PD[LPIiOQtP S tiRKY WIQURX YRIKRD)G REHWR
s Y\d4tP REVBKHFPHA& XYiGt QRUPD MH QXWQp Y\RRWNRpYLW
RVY GpHQt NWHUp VWDQRYt SRADGDYN\EMWR QIRRIARN AXWA AT R
HAHQt YADN QHXIOHGHNONDO $G$Y U\ LQYHVWRDS R gSPUR M MHBXNV
PDWHULIOX MHOLNRA& QHSRGOpPKi SRVX]JRYiQt VKRG\ ]DYHC
986VOHGNHP MH ]GUAHBRR LY pVR\XAXKY NBQVIWERNFFRADGDYN\ Q
vlastnosti betonu.

BUR URJat HQt XSODBXGRXPBK SURMHNWHFK MH QXWQp
GRSO NioMRXXy61 3 UHVSHNWLYH S LSUDYLW MHGHQ XFH
dRNXPHQW EH] |MHYQéFK SURWLFK$GQEFK IRUPXODFt NH
RGYRODW S L XSODRMDV QYU XNSFtFYK D QD NWHUpP E\ SDQRY
MHGQRWOLYéEPL ~pDVWQtN\ YEVWDYE\

ZKUSENOSTI S PROCESEM VYROBY A KVALITOU RK

ReF\NORYDQp NRK)HWQLPRWHULIO SURP QOLY&FK YODVWQRVW
WRPX X NDPHQLYD S tURGQtKR -HKR NYDOLWD J]iYLVt ]HI
a GHPROLPpQtKBIEEDSWHUpPKR E\OR 5. Y\UREHQR DOH WDNp
D GUFHQt S L NWHUpPPRBW® WDIRQARMISRMNXG PRAQR YAHFK ]
biVWLF MDNR MH QDS G HYR VNOR NRY\ SOWSWSDRBDWHUL
QHRGVWUDQ Qt QDS G HY Q8FK PDWHULIO$ S HGSZUFHQtP



VAPNO, CEMENT, EKOLOGIE

Y WatP PQRAVWYtP G HY Qé /K FPVNO® WX NWHWppP QHMGH R
2EUIi]HN

2EUi]JHN =QHpLAW Qt 5. YHONEP PQRAVWYORSOBYHREFK W
G HY Qp W tVN\ QD SRYUFK SRGNODGQtKR EHWRQX

Fm

'$OHALWEP IDNWRUHP MH L REVDK $iHPma¥R RGBEOO Y XKWEHOR
frakce RK. NWHUp PDMt GRSDG WpP QD Y&HFKQ\ YODVWQRVWL
QD FKRYIQNBPMQLQRYEFK QiV\SNiFKSQBER VL\WHRMKHW KR REVD
MHPQE&FK pi/WREQWRF\NORYDQpP NDP HIXRFKJHABNSRYiQt
PDWHULIOX QD VW Q\ QiVI\SN\ VLOD D QsKip@ M XQ Pt APBISNQt Y é
KWRPXWR FKRYiQt GRFKi]t YtFH NG\& MH PDWHURRK YOKN®&
VVXFKpP V\SNpP VWDYX PLQLPiOQ S HG MHKR XOR&HQtP
kamenino Y 8 FK VN OiG N YR QWHRW PP RADWRKR G$YRGQGKMPXVt E&W
YKRGQp SUR YEUREX EHWRQX

2EVDK MHPQ@&FK piVVBIURL FOJNYMHAER S L NWHUpP VH VHSD!
SRGtO\ RG Y W&atFK NXV$ PDWHUGIDX]HENWRQXKR FHKHBOEX
Y\UiET&Brvez KUXEGFKUNDAXB OiWX SR VB ULHPQW Yt S IGUWVEX KX NDH N
VHNXQGiMWQtP¥Qt QD MHG QR W@l UHBN\FHRY.DQp NDPHQLYR
EH] SULPiUQtKR W t]JHQti¥$&H RE¥MDKR¥WBWQEFK RGSODYLWH!
VS tSDG YEeBREPMQtP W tJHQt O]H VQtaLW BB$DKIMHMQEF
13 *

7 tJHQt E\ P OR Y&G\ SUREtKDWR]PKVXRBEBNDBDt MHPQEFK piV
QD YHONE&FK NXVHFK PDWHULiIiO$ MHOLNRA& W\ VHVIBRVWDQ]
2EUi]EN 3URFHV W t]JHQt D GUFHQt MH WHG\ YHOPL JiYLV

57



VAPNO, CEMENT, EKOLOGIE

QHRGHKUIYi SRG ]DVW HAHQRX SORFKR X0 QRE:P DS SMRAEQEFF
i SORYRXFt RKWWE&BDYQ VQtaLW MH 6'2L]SZE B UMW P W R
]S$VREHP O]H [DMLVWLW YHOPL pLVWé& UHF\NOiV@bsBrOH ]JiURY
MHPQ&FK piVWLF S L SURP&YiQt UHFR QINVX%/H SRK\EXMH Y
'$OHALWEP IDINWRARIWY %. MH WDNp Ni]JH S L PDQLSXODFL PD
bLVWé& UHF\NOiW P$&H EéW ]Q Himbigdcis 9 Qi QOGS GQRG & pl W H
7RPX O]JH S HGHMtW ]SHYQ QtP SRYUFKX VNOiIGN\ NDPHQLY
GUXK$ 6'2 RG VHEH SRPRFt G OtFtFK VW Q

2EUI]JBENS5HF\NOiW JQHpLAW Qé MHPQéPL piVWLFHPL QD SR®
5HF\NOiwWw EH] MHPQéFK piVWLF YSUDYR

2EUiI]BN5S5HF\NOiW SR VWURMQtP RP\Wt RG MHPQéFK D SOR
B3ORYRXFt piVWLFH RGSDG SR VWURMQtP RP\Wt UHF

2EVDK MHGQRWOLYé&FK VORMHN]iPDWOHEURIDFGYRML 6'2 D C
VHSDUDFH QHAIGRXFtFXK tBDWHUOLHPROIOFH REPDQVNEFK VWD
YAG\ MHGQi R VP V U$]QéFK PDWHULIO$ EHWRQ FLKO\ WL

58
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aSRP U MBGYR&EW VORAHNDVH P2QtSRP UX MHGQRWOLYéFK VO
RGYtMt L YODVWQRVWL 5. .ROtViQt REMHPRYp KRRWRRVWL
5. Y pDVH MH JQiJRUDQXQR YEMHPRYiIi KPRWQRVW VH SR Y W
VWDELOQ RNROM® KREQAEWROLND YENVY\ RNROR KRGQRW\
IDVINDYRVW VH SRK®BXMHNRQLND SdesaboGaHdkdlo 2 %.

*UDI 9éYRM REMHPRYp KPRWQRVWL D QDVINDYRVWL KUXE
P HQ pocé 2022
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VS tSDGHPROLFH GRSUDYQtFK D LQaHQ&UMNENRK ViWWY HEY R A
z jednoho druhu betonu O]H JtVélhd W Y D QLPAYNEHW R Q RY é sUUHHFONDOM WY Q
VWiOéPL YODVWQRVWPL 1QE&»Q GRYROHEHP/WL EHWRQRY(
a]HMPpQD Y\ddat FHQ QHGIiYEMBRRED &5 UMF\NOIWHP VP\V
PRPHQWIOQ KODYQtP PRWLWXKMAEWt IBHN.WRIWWHMPR NE AQpKR E
ZzS tURGQtKR NDPHQLYD MEDIQQDOQHp&At FVGSRXID/'P VQpKR 5. N
QiVOHGQ SURPtWQH L GR FHQ\ EHWRQX

TDEXOND XYiGt PLQLPiOQt PD[LPiOQt D SU$P UQp KRGQR\
REMHPRYp KPRWQRVWL QDVINDYRVWL DFrREMDKR MO BKRWC
6'2 JtVNDQp ]H ]NRX&@HN SURYHGHQéFKUHEKHRBIWKNS HYDAaX
EHWRQRYi VORAND 5F D YH Y WELQ S tSDG$ E\ VSOQLO SR
V O R &K Gpu A.

VSURGXNFL 5. KUDMH G$OHALWRX UROL L PtVWR Y@URE\ 5}
PtVW GHPROLFH RGNXG VH H[SHGXMH URYQRX QBWHEHHWYRQIl
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VQtaLW FHQX BRBDE QD 4LYRWQt SURVW HGt MHOLNR& RC
UHEF\NODpPQtFK VW HGLVHN NWHUp MVRX PQRKG\ QD NUDML
SUR YEUREMB\NODpPQtP VW HGLVNX MVRX PRRKHIXSY t QLK R/
SURVWRUX SURMHGCMRMRXLIPEFK GUXK$ PDWHULIO$ D Y\aat

NWHUé& VH UHF\NODFL Y QXMH 1D VWDYHQL&AWL pDVWR QH
UHE\NOiW MH Y\VWDYHQ Y WAatPX UL]JGRX i}t M pVEWD OH QYJKVD
provozu.

=H JNX4aHQRVWL O]JH SURGXNRYDW NYDOLWQt UHF\NORYDC
sUHODWLYQ VWiO&PL YODVWQRVWPL ]DQ3$ MG SARIN CPIRGX p &t \
VHSDUXMt QH&IGRXFSURDMWGHUIMB\ Q NROLND 1iJRYp W t]JHQ
av QHMOHSAtP S tSD Gprof®FKYI{QtL UHF\NOiWX FRA& ]DMLVWt Y\
PLVWRW)\ ILQiOQtKR SURGXNWX 90DVWQRVWL 5. MVRX Y&
YDULDELOQt QH& YODVWQRMWRIXINDRH EL YPHE XGRG@UK B\ WD N
D MH QXWQp S L QiYUKX EHWRQX D MHKR SRXA4LWt GR NRQV

Tabulka2) OLQLPiOQt PD[LPiOQt D SU$P UQp KRGQRW\ I[NRX&HQ
VP VQpKR réce 2022

0 HQé SDUDPHWU| MIN. | MAX. @ 1 S Specifikace

2EVDK MHPQ&FK piVOALF| 59 2,0 1,0 % y61 (1 -1
2 E M H P Rnotnost 1950 | 2610 | 2440 | 170 | kg/m? y61 (1 -6
1IDVINDYRVW 1,6 8,5 60 | 2,0 % y61 (1 -6
2EVDK VORAN\ 5F | 56 68 62 4 % y61 (1 -11
2EVDK VORAN\ 5FX 65 82 77 6 % y61 (1 -11
2EVDK VORAN\ 5E | 17 32 21 5 % y61 (1 -11
2EVDK VORAN\ 5D | 00 0,8 05 | 03 % y61 (1 -11
2EVDK VORAN\ ;53| 00 1,9 06 | 06 % y61 (1 -11
2EVDK VORAN\ )/ 0,0 45 1,2 | 09 | cmdkg y61 (1 -11

ZKUSENOSTI S VYROBOU BRK

Vlastnosti betonus UHF\NORYDQéP NDPHQLYHP %5. VH RGYtMHMt
DOH WDNp RG PQREWYL WYWRUE UH FHBIRAXW Of|BetBhu Y
IOH[LELOQ SUDFRYDW D QDEtGQRXW WDN PDWHULIO SUR D
(podkODGQt EHWRQ DOH WDNp SUR NRQVWUXNFH NGH Y\a
S RKOHGHP QD GRSDG QD MHKR YODVWQRVWL MBDERKMH QI
GiYNIiFK- MH YOLY 5. QD YODVWQRVWL EHWRQX WpP
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zobrazuje dlouhodobé (za rok 2022) vysledky pevnosti betonu v tlaku na krychlich

receptur s E aQéP S tURGQtP NDPHQLYHP D %5.SBEYQRVWiKwWDG
& 3 tURGQt NDPH@RPRVE\ORSDG QDKUD]JHQR GUREQEéP
NDPHQLYHP IUDNFH JH Wh V&EWW Rt 6X2RERX UHFHSWXU E\
USSP UQi SHYQRVWS EWHRGRQGR MDPHDQ k& HIiedovian® bbdobi

40,1 503D ]DWtPFR X %5. E\O' SUBPDUY2VOHGNS$ O]J]H SR]JIRURY
UR]SW\O YEVOHGNS$ MH X RERX UHFHSWXU mdl@&hossRGREQ é
EHWRQX MH QHEBH®p *WBD ]JQi]JRU XMH Y&@VOHGN\ SUR SHY(
30/37 s WtP &H YAHFKQ\ RVWDWQt RNUDMRYp SRHZEPRRORMAMVR
S tSDG 3U$P UQRX SHYSQRNRW GHPWNRIPHQLYHP E\OD |]D VOHG
4 03D X %5. SDN “ WERFDNR S tSDG SUS$P UQi SHYQF
03MPa(6,1%) QLFPpQ SRpHW YEVOHGN$ YH VOHGRYDQpP REG

*UDI 9VOHGN\ SHY @aRimMMmeLceit VR QXRG QtP NDPHQLYHP D ¢
QiIKUDGUREQéP UHF\NORYDQéP NDPHQLYHP SUR EHW
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3 IREVDKX 5. JH VP VQpERWRD X D YtFH MH ML&4 GRSDG

EHWRQX |QDWMB @QMWIQp WRPX UHFHSWXUS tSHWR ®R GX0)S $
SUXA8QRVWL QHH[LVWXMH HIHNWLYQt H&HQt MDN SRNOHV
PRGXOX NRPSHQ]JRYDW D SURWR\®HQEIYNRE Bp BDBWRKRY D
NRQVWUXNFt Y\VWDYHQ&P GHIRUPDpPQtP ~pLQNS$P
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Graf 3) Vysledky pevnosti betonu v tlaku u recepturs S tURGQtP NDPHQLYHP D ¢
QIKUD@WREQEéEP UHF\NORYDQé&P NDPHQLYHP SUR EHW
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Betons SOQRX QiKUDGRX 5. QDUiat YHGOH WHFKQLFNéFK PRAC
uplatnt v NRQVWUXNFL L QD NDSDFLWQ$ PRE®@RYWULEWR QNUGH
%5. Y\UiKIUXEp D GUREQpP IUDNFH 5. ]YOid" MH QXWQp Y\p
respektive dva segmenty v VLOH FRa MH SUR PQRKR EHWRQIUHQ
S HGSRNODGX &H FKW8OQQRKRBKFRAVD®E VR UWLPHRGQtERW R
NDPHQLYD 'UXKRX YDULD QWnenofrakee VABJREEW %5. NWHUiI VLFH
XPRaQt QDKODBXWGiIYNX NDPHQLYD UHF\NOiIWHP S L QLaa
EHWRQiIUQ\ QLFPpQ ]D FHQX QLA&&t IOH[LELOLW)\ QiYUKX U
kvality RK. $SOWHUQDWLYRX MH Y\XatYDW SRX]H KUXERX QHER
aRPH]LW WDN PD[LPiOQt PRAQRX QiKUDGX S tutem®tKR ND
S tSDG MH YaDN ©XWBKQ¥p BHWS ¥ YEURE 5. Y]QLNi KUXEi D
vSRP UX S LEOL®BQL ERAX SRX]J]H MHGQp IUDNFH WDN Y]QLNi
QHY\XAaLWpKR PDWHULIOX 7HQWR SUREOpP O]H Y\RHALW ]D
RGE UX 5. D RE IUDNFH UR]G OLW QD MHGQRWOLYp SURYR]

=E9 5

=NXAdHQRVW XND]XMHJH&EMNN EBRIWORZEPY NDPHQLYHP O]JH ~VS
a XSODW RYDW QD VWDYEIFK 3 L QiYUKX GR NEODRWWXNFt
RPHIHQt WRKRWR PDWHWIRORHHISHERBEREXWQWX O]JH RpHNiYDYV
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SRSWiYND SR HNRORJLFN\ &AHWUQ MeitFstoup®D WH ¥ & LOH F K
UHF\NOR YIDQEHKLIO$ VH VWiYi QRUPRX D MH YEKRGRX VH W
FR QHMG tYGIQRRQWHE QRYDWLYQt H&HQt QD VRXpDVQp Yé]Y\
bHOt 6RXpPpDVQ MH Y&DN QXWQp VL XY GRPLW &H QHO]H UH
FHORX VSRWRBBXK®S tNDPHQLYD DGWWRR®X WHFKQLFNpKR
i NDSDFLWQtKR ORPHQWiIiOQ E\ E\OR PR&Qp S L ]SUDFR
a GHPROLPQtKR RGSDGX QD WHmanhkdtReD Q0 N D RH@MY HE\

S tURGQtKR NDPHQLYD 7DNRYi KRGQRWD SOQp@RYO G EDXW H (
SULQFLSX FLUNXOiIUQt HNRQRPLN\.MHKGHGYVVDIDHVRH AN WQ
0 Y\XaLWt VWDYHEQtKR D GHPROLpQ téetBnuR SSiDVGXKD Q &tEK S R X
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VAPNO, CEMENT, EKOLOGIE

1IHKDUPRQL]JRYDQp FHPHQW)\ Y QiURGQt GRC

y61 3 2404
Ing. 90DGLPtU,B8¥\DHO/rE@UREF$ EHWRQX V5

Uvod

Dlouhodobé snahy R JOHS&HQt SDUDPHWU$ 4LYRWQtKR SURVW HGH
Y&]YDPL D JiYD]N\ VH VWiOH pDVW ML SURPtWD Moré&R ML& NF
UHJXODpPQtFK RSDW HQt 9H VWDYHEQLFWD&L MK KRR SIRG ¥ ¥
]JDOR&HQD QD FHPMW@WMXOBGQ Y\UIiE , GpPWRHPWRQXP UX NODG
KODYQt G$UD] QD VQLARYiQt HPLVt R[LGX XKOLpLWpKR

5R]a4L RYiQt SRUWIROLD GUXK$ FHPHQWS$

Trend, XYHGHO®BRGX YHGO NB MFKREMABDMtFtKR V\VWpPX (8
V XUpLWé&P RPH]HQEéP S tG OHP YROQ&FK SRYROHQHN QD H
Y&SDO VOtQNX S L YBURE FHPHQWX GR QRYpKR V\VQWYP X &%
OHFKDQLVPV NWHUé& RG U ]DKiMt NDAGRURPQG VAL AR Y i
SR QiVOHGXMtFt GREXOEPDY SRMOHBQtFK OHWHFK HQYLUR
VRXYLVHMtFt HNRQRPLFNp WODN\ QD RSWLPDOL]DFL VDPF
YEURE FHPHQWX D Y NRQHPQp li]JlL L VP VOQRVWE QWEt]HQF
YEUREX EWVMRQXVOHGRYDOD S LUR]JHQi UHDNFH YBUREFS$ F
VWDQGDUGL]DFUR]JHG RROEtSNRUWIROLD QDEt]JHQEFK GUXKS$ F
VP VQEFK S L VQD]H SRXAtYDW YtFH NRHER QRN RK@OFHY Q t¥ & R
GRVXG QHSRX&tYDQRX

KWUDGLpPQt QDEtGFH  GUXK®R EFRKKBPQUW R QIR G ¥ D QLRN®
S LE\QR KH QHKDUPRQL]RY®@i $UREtKDMt S tSUDY\ Y\GiC

QHKDUPRQL]RY prEN1G7® [4P \
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VAPNO, CEMENT, EKOLOGIE

Norma EN 197-5 8 @avadi druhy FHPHQWS$ VH VQt&HQé&éP REVDKHP VOtQNX WHG\ FH
RGSRYtGDMtFtFK YtFH VRXpDVQéP HQYLURPHQWIOQtP SRADGDYNS$P QD V
1RUPD QRY ]DKUQXMH SRUWODQGVNE \OP & R ¥ XG] DHIQMK & QOX W & Y
KDUPRQL]JRYDQp ¢1@ VH VQtaHQé&P REVDKHP VOtQNX R RSMRWL FHPHC
'iOH ]DYiGt RGOL&Qé& GUXK FHPHQWX &(0 9, VH W HPL S HVQ GHILQRYDQ
7HQ Pi Y\44t REVDK VOtQNX QHA& FEPHOW\D&E® D, REVIDKXMH S HVQ Y\PH]I
REVDK Y\WRNRSHF.QelRéWjeX OR\UP XYHGHQR QRYE&FK GUXK$ FHPHQWS

V navrhované prEN 197-6 [4] VH QDRSDN UR]JaL XMt GUXKD FHPHQWS$ R
(CEM II/A, B, C-M a CEM Il/A-F) s GDOat KODYQt VORANRX Mta Pi EéV
EHWRQRYé& Cekémpe® i QRUP XYDARYiQBRPLHGUQYRY FHPHQW$
SBRUWIROLR GUXK$ FHPHQWSS$YRGMQHIBK URQPZIX LORNODGQtFK
3 LpHP& VP VQp FHPHQW\ @QUBKX MRPPQP % 00 SREN\WXMt GtN\
REHFQ GHILQRYDDPAW BBXKXR]VDKX SRXALWeéKFEMUPNRQ tF K
VOt@PRAQRVW VORAHQ3 FHRHAIK WX DNQtPRRUMWREKRNDDLMRLFHPHQW ¢
SODWQéFK VWDQGDUGS$ D S LSUDYRYDQpKR S HGE aQpkK
V] MHGQRGX&HQp WDEXOFH

7TDEXOND =MHGQRGXaHQé S HKOHG GUXKS$ FHPF

podle EN 197-1, EN 197-5 a prEN 197-6

KeZ Zo Av_ Z «0}T | A

Jemny . .
) . DalSich hlavni
Hlavni druhy cementu Slinek |betonovy T Standard
K recyklat *0}ITC } %o 0 X

F S,D,P,QV,WW,T,LLL+0}11(

Portlandsky cement

W}ESo v *IE

Vysokopecni cement

Pucolanovy cement

TR
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VAPNO, CEMENT, EKOLOGIE

2EHFQi SRXALWHOQRVW GUXK$ FHPHQWS$ SUR EHWF

SURVW HGt

=ZiNODGQt E\" QHKDUPRQL]JRYDQRX QRUYRFRpongJRUYVYHWDREX E
y61 (1 $ [5]. V tomto standardu je uvedeno celkem VWXS $ YOLYX SURVW
NWHUéP MH EHWRQ Y\VWDYHQ D NWHUp QHPXVt @QHBERER PRI
Yée]WX-&H R SURVW HGt EH] QHEH]SHpt QRER]BHDPtR EBBERYH
YOLYHP S$SVREHQt NDBUEHRRFD WD REK D FK ORR VGIPPYRIEG \]
PUD]X D UR]JPUD]RYDFtP SURVW HGNS$P D FKWBLBRG@IUHYV
GRSO NRYp QRUP y61 AYHGHQRHQDYtF MHaAW SURVW HGt
Y\WWWDYHQ S$VREHQt SRK\EOLYpKR E HPHQH
=iNODGQtPDSYRNADFGQD VORAHQt EHWRQX MH WR DE\ EHWRQ S
YOLY$P W FKWR SURVW HGt EH] QHENMR®NMW U WNFW\ WMWHBORP X C
ARGROQRVW EHWRQX3 7RPXWR SRAPGDFE X POW HEEAWO $ RX
VOR&HQt EHWRQX UHFH Kivicepcé V\O B Bet@hi OHINGRp QD PLQLPIiO Q!
REVDK FHPHQWX D PD[LPiOQt YRGQt VRXpLQLWHO

9 ]liNODGQt QRUP SUR YEUREX EHWRONRONVNWMDWXMH &H RE
YKRGQRVW FHPHQWX SURNi]JiQD SRNXG Y\RRYiO$R SMDG\DRY N ¢
QRUPD VWDQRYt RKOHGQ YéE UX NRQNUpWEURRFPAD W MUHLU €
PXVt Y\EUDW GUXK\ D NDWHJRULH VORAHN EHWRQX ] W FK
vS HGSLVHFK SODWQéFK Y PtVW SRXAaLWt SUR VSHFLILNRYL
SBRNXG VH WéNi FHPHQWX SDN RED VWIERGTUE] takDN KDUI
i QHKDUPRQLHRYTDBIS@REVDKXMt Y ~YRGX G$OHALWRX SR]C
YEE UX FHPHQWX SUR ]DPéaOHQpPp NRQNUpWQt SRXWLWt D °
SURYIG Q PLPR MeM@mL V RKOHG

- SRADGDYN\ QD WUYDQOLYRVW SRGOH VWXS $ YOLYX SU
- SRGOH S tVOXaQéFK QRUHP D QHER S HGSLVS$ SUR EHWR
SRXaLWt

7R Y\FKi]Jt ]JH VNXWHpPQRVWL aH L FHPHQW MDNR SRMLYR M|
REHFQ VWHMQEéFK QLFPpQ Y NRQNUpWOQtFKFS\tREGHER pVH
QHER PRAaQi L SUDNWLFN\ QHPRaQp QDMtW XQLYHU]iOQt S
FHPHQWX S HQRVQp GR REHFQéFK SRGPFQHN SUR VORAHQt |
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VAPNO, CEMENT, EKOLOGIE

3UR SRX&LWt NRQNUpPWQtFK GUXK$ FHPHQWS$ GR FPHWRQX

SURVW HGt MH WHG\ RUPWMER XA HVBISEMWRQX VNXWHPQRVW
XUpXMtFt YODVWQRVWL FHPHQWS$ KDUPRQLJRYDQé& QHER QH
VY5 MH S HGSLVHP SODWQEéP Y uPtMWQBSQ X &EHWIL JXWMWR QR >
MHGQRWOLY&FK GUXK$ FHPHQWX GR EHWRQX SUR NRQNU
SURVWXHBHQIi QRUPD y61 3 6]. 9H VWi YDMtFtP SODWQpP ]Q
QRUP\ MH REHFQi SRX4&LWHOQRVW FHI kbakvetll |R® HQ Q@ RSUR (1
MHGQRWOLYp VWXSQ YOLYX SUR Wildé 6.8. SRNRER FN RK) IQWDp WHD
GUXK FHPHQWXW)YWR MOBEXOFH QHQt DXWRPDWLFN\ REHFQ
EHWRQX YKRGQpPKR SUR GDQé& VWXSH YOLYX SURNGHBEt MH
SU$SND]QtFK JNRX&HN ]D NWHUp RGSRYtGi YEURERWKEHWRQ
JNRX&HN YADN QHSRNUEéYi QRY IRUPXORYDQp SR&DGDYN\ Q
SURVW HGt ]JHMPpQD SRNXG VH WéNi NRUR]JH YOLYHP NI
FKORUL &R Q&FK

,PSOHPHQWDFH FHPHQWG RG 961l (3 MDNR S HGSI

SODWQPKRWY SRXaLWt EHWRQX

3RW HED UHDJRYDW QD SRADGDYN\ D Y\Wé&pHQp FtOH Y
VQLARYiQtP XKOtNRYp VWRS\ D WR MDN S L YEURE FHPHQV
NLQWHQ]LYQt VSROXSUIFL PH]L RGERUQE&PL VNXSLQDPL 6YD
YEUREF$ EHWRQX y5 1DYtF 6YD] YEUREF$ EHWRQX y5 MH L F
SUR REODVW E NM&EXKkW Y& H[LVWXMtF[Epplad HOXS B YAKW
SRX&LWt E\OD ]YROHQ BhoRstaridai®. Q\ =

V SUYQt Ii]L E\OD SHRNUBBHGDHGSLVS D SRVWXS$ SUR LPSOF
FHPHQWS$ GR S HGSLV$ ~SODWQ&FK Y PtVW SRXALWt Y RNF
UHAHUAH E\OD UDWGWIHE®DQD VRXPDVQPKR SRVWXSX XYHGHC
2404:2021 [6], tedy IRUPD SU$ND]QtFK JNRX4HN EHWRQX SWIRYiG Qi
zvolen VI\VWpP NWHU& S HGSRNOiGi RY HQt RENRQpP BRXA LKRH
S$YRGR EHWRQ$ NRQNUpWenH Kisvbitoem FHPRIEDWX 1DYUAHQ
SRVWXS MH ]Qi]RUQ Q QD REU
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VAPNO, CEMENT, EKOLOGIE

Obr.1 3BRVWXS SUR SRXAaLWt FHPHQWS$ GR EHWRQX GOH y¢
S HGSLVX Y PtVW SRp6GALWt EHWRQX

7HQWR SRVWXS E\O QiVOHGQ |DSUMFREHEG QG S RXAUWX 6B RM
FHPHQWX D SRXALWHOQRVW FHPHQWX SRGPtQ Qi SURND]RY
UR]SUDFRYiQ Bk F3R aWFBEW®br. 2 a 3.

Obr.2 7TDEXOND ) 2EODVW SRXAaLWt FHPHR®WRS YSERUREK EHWR Q
podle y61 3 =
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VAPNO, CEMENT, EKOLOGIE

2EUIJHN 7DEXOND ) 2EODVW SRXALWt-FHRPH AW RGOH
pro cementy CEM II/A,B-0 VH W HPL KODYQtPL VOpElDPL D F
y61 (1 - SUR YEUREX EHWRQX GOH y61 3

SRXAaLWHOQRVW FHPHQWS$

X 3RXaLWHOQé SUR GDQé VWXSH YOLYX SURVW HGt
P3RXAaLWt SUR GDQé VWXSH YOLYX SURVW HGt MH PRAQp SF
VFKYiOHQt D WR WDN &H YEUREFH GRGDYPKWHOH) HEORWIL BL
NRQNUpWQtKR YEURENX SUR NRQNUpWQt VWXSH VWXSQ )
QHER ) Y\GDQé N WRPX RSUIYQ QRX RVRERX

03UR YEUREX EHWRQX GOH WpWR QRUP\ QHQt YKRGQRVW R

Z~YRGQt UHABLEMB @EFK NRQPXOWRMARYDQEPL RVREDPL Y\SC
SUR GUXKRX Ii]L S tS[ED QIDMt@RUKPRGQRX SURFHGXUX D JNX3
SUR FHUWLILNDFL FHPHQWS$ PLPR ML& REHFQ SRYROHQp SF
JREUD]JHQ QD REUIJNX
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VAPNO, CEMENT, EKOLOGIE

Obrazek 4 3RVWXS SUR FHUWLILNDFL FHPHQWX PLPR REHFQ SR
WDEXON\) D) y61 3

VVRXpDVQRVWL MH QDYUAHQR SUYQt ]Q Qt QIURGQt S tORK)
N.3 6\VWpP SURND]JRYiQt VKRG\ SRXaLWt VP VQEéFK IRHPHQWS$
SURVW HGt

6\VWpP SUR SURND]RWR®W\RKQ GNUK XSYLRKFRItSX PRAQRVWL
SURND]RYDW VKRGX GY PD ]J]S$VRE\

- 3RURYQIiQtP YEVOHGNS$ |NRXAHN SUGYetd@etléFK QD UHIH
SUHIHUHQpPQtP FHPH@RNKX]KRMW0K@RBA VP VQpKR FHPHQWX
stef QpPKR S$YRGX

- 3RURYQiIQtP YEVOHGNS$ INRXAaHN SURYHGHQéFK QD UHIH
s SRVX]JRYDQE&P GUXKHP VP VOREBGRNHDAPX KRGQRWDP

3 LSUDYRYDQé QiYUK S tORK\ 1 ]DKUQXMH

VH]QDP GRSRUXpHQéFK |[NXAaHEQtFK SRVWXS$

SULQFLS\ QiYUKX VORAHQt D PH]QtFK KRGQRW UHIHUHQpQ't

UR]J]VDK SRADGRYDQé&FK JNRXdHN EHWRQX SUR NRQNUpWQ't

-QiIYUK NULWpPULt VKRG\

-QiYUK SRADGRYDQEFK NROQNUpPWQtFK SREMKR WK R GR RIFH.Qp U
YEVOHGNS$ |NRX&HN EKRGRIRE B RERNFA

Vzhledem ktomu, 8H QiURGQt S tORKD 1 MH YH VWDYX QHSURMHC
pPOIQNX J]GH QHXYiGt GDO&t SRGUREQRVWL
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=iY U

Navrh |P Q\ = y61 3 E\VP O S LQpVW S HKOHGQRX IRUPX
REHFQRX SRXALWHOQRVW YaHFK GUXK$ FHPHQWX SUR Yél
SURVW HGt =iURYH E\ P O EEW L PpQ QiURpPQé& QD UR]JVDK ¢
JNRX&aHN NDAGpKR VOR&AHQt EHWRQX IRUPRX SUSNDRGHEK NI
jevy5 WRXpDVQRVWL S LEOLAQ E\G]@RXEN\UBVE U BQRY i
EHWRQHFK SUR NRQNUpWQt S$YRG GUXK FHH @BWIXtoNWHUEéF
]ODPHQDW VWDELOL]DFL VOR&HQt VP VQéFK FHPHQWS$ QD
]QDORVW SRXaLWt SUR YEUREFH EHWRQX

OVNDOtP ¥YRXMWDWVQRVWL MH WD VNXWHpPpQRVVEURH] NFRXYZN N X
RGROQRVWL EHWRQX GOH DG\ HYURSVNEéFKD]JAN X &HBEWMRK Q|
dosudv y5 [DYHGHQ\

3RG NRYiQt

$XWRU G NXMH NROHNWLYX RGERUQEFK SUDFRYQtN$ 6YD]X
YEUREF$ &HPHQWX y5 ]JHMPpQD SDN ,QJ -DQX *HPULFKRYL
SLWYRUE V\WWpPX D QiYUK$ QRUPDWLYQtFK GRNXPHQWS$

,QJ 90DGLPtU 9HVHOE
6YD] YEUREF$ EHWRQX y5
K&HPHQWIiUQ
15300 Praha5- 5DGRW1tQ
+420 602 281 066
- vladimit.vesely@svb.cz
URL www.svb.cz
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[3] EN 197-5 Cement — Part 5: Portland-composite cement CEM II/C-M and Composite
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cement CEM VI)

[4] prEN 197-6 Cement — Part 6: Cement with recycled building materials
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[6] y61 3 YHWRSHFLILNDFH YODVWQRVWIRSOEXRED D
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[7] Jan GemricK 9ODGLPtU 9HVHOé& 1RYp GUXK\ VP VQéFK FHPHQ
implementace do norem pro beton, 3SUDKD % (721 7.6 p
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Sbornik p ednasek

7%:.7* 82873.(*
4 57,2>814; (- *2.86 (F

& Y&1vo 2430 57&;> ?7é043& 4 .39*,74;&30 5%, 3(.

41 GmJ_SF UWTG MFQF [JmJOS PTS_ZQYFHJ P[XYZUS RZ MTI¢
ITUFI... UTYJSHN QS HM _R9S .*) PIJG"QT XMWTR "I9ST HHF
[*O ImJS _JOR SF TI [JmJOSTXYN UW..RAXQT[ HM F SJ[Q IS HM

OTSHJR _ m _[JmJ O EMBE solivkhiyudskRiment

k problematice revize IED [-JYS9 XMWSZY

; S [F_STXYN SF HJXEUrppearGréeADRalh XJ UQ ST[FQT

UmJIQT”JS QJLNXQF Yddd S0M/Z0R [WMZ [

3 [WM G"Q UmJIQT"JS ICO&b22) 1560ikaP F R

UTITGZ ST[JQ”A XY [FO H .*) [/ IWT [9HS HM _R9S 0OJ [J XY [FO H
kapitole II.

I1JLNXQFYN[S UWTHJIX GZBFhWTEPRIR*OSNXS5W I[N _

IZGSF GM"Q UmJIQT”JS S [WM ST[ MT SFm _JS OFPT (42

final.

-QF[S 0OJIS S UWTG MFQA [ ITGY9 -JXP MT F w[ IXP MT UmJIXJISNI
letech 2022 a 2023

3 [WM G2"Q INXPZYT[ S SF 7FI9 UWT "N[TYS UWTXYmJI N SF 7FI19
_JRY9I9QXYZGSZ XHM[ QNQF 7FIF UWT "N[TYS UWTXYmJI
TGJHS UmMRKMZ@JIS I1JGFY X *[WTUXP R UFWQFRJSYJR XJ T-JP |
[ UTQT[NS9 WTPZ
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,Q SJUm R [*UTZwYO9S

5WT TGQFXY SJUm R MT [AUTZwY9S TIUFIS HM [TI YO _ UW..R"XQ]
_Fm _JS IT PFSFQN_FHJ _FPTS-JS PTRZS QS -N UW..RAXQT[TZ -N
TIUFIS HM [TI OJ XYFST[JST "J YFPT[ YT YAU [AUTZwWY9S UTIQ M
UT[NSSTXYN XYFST[NY JRNXS QNRNY

5mN XYFST[T[ S JRNXS MT QNRNYZ XJ UmMNMQ " PJKJPYZ PTSHT]
TIUFIS HM [TI

3F WT_I Q TI XY [FOH UTITG” XROWSNHJ XYFST[ZOJ UTIR SP~ YTM
UTXTZ JS OTSPW YS9 SIJXR YFPT[ YT [AUTZwY9S TMWT_NY UWTI[T
FSN _IWF[ TGXQZM” -NXY WSF RZX G Y SF[W”JSF F UWT[T_T[ SF Y
YIJHMSNHPA XHMTUSF PTSPW YS [AUTZwY9S Q YPA FHMAHT[FY F
RST"XY[ Q YJP [AUTZwWY9S HM IT [TITYJ-J SJIGZIJ [*ww SJ” UmN Um
[AUTZwWY9S _J _Fm _JS [WJ”"NRZ NSYJLWT[FS UWJ[JSHJ

, Q XYEST[T[ S QNRNYZ

5WT G9”"S UWTI[T_S UTIR SPA OJ XYEST[JST "J XJ JRNXS QNRNY ¢
MQFINS9 WT_UY”?"QZ WT[S JRNX XUTOJS HM X SJOQJUw RN ITXYZU
ITXF’NYJQS WT[SN JRNX

8YFST[JS JRNXS MT QNRNYZ XJ GZIJ ITPQ IFY MTISTHJS R ITXE"NY,
GZITZ RTHN _F[ XY OJISTYS JRNXS QNRNY”A UWT XPZUNS”M UTITGS
MTISTHJS SZYS

JPZSI WS9
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,Q : ONRP” _ FUQNPFHJ '&9

?F[ 1 XJ ITIFYJ-S UT"FIF[P~ SF ZI9QT[ S FUmMJ_PZR [ ONRJP F TGJ
UT"FIF[JP FG”~ Um UFIS [ ONRP” SJUmMJIXYF[T[FQN WN_NPT UWT XY
P[FQNY” "N[TYS MT UWTXYmJI

) QJ UFP UT[NSS UmJ_PZR ZI9QJS HM [ ONRJP UT QJYJHM

5TIWTGS UT"FIF[PA SF UTXZ T[S [ ONRJP OXTZ UFP Z[JIJS" [ST]
Um QT _J - .. F Z[ Il XJ WT[S9” RT"STXY YAYT UT”FIF[PA UTIWTGS90
UWTXYmJISNHY[ R NRUQJRJSYF-S MT FPYZ

3T[ Um QTMF .. _F[ I MTISTY H Um XYZU _FQT”JS SF UTWT[S S
RTSIJYFWN_T[FS HM P[FSYNKNPT[FS HM JKJPY.. SF "N[TYS UWTXY,
asS PQFIT[TXY JPTQTLN_F-S HM TUFYmMJS -QF[S R XAXY RT[ R WT_|I
UWTYN RJIJYTINHJ _F[JIJS SF S WTIS WT[SN OJ XPZYJ-STXY "J XJ
S-FXT[TZ MTISTYTZ UJS9_

, Q ; ONRPA UWT PWN_T[ XNYZFHJ

3F _ PQFI9 NSNHNFYN[” -QJSXP HM XY Y.. GAQT ITUQS9ST ZXYFST]
_[F"S MT SFWZwJS ITI [JP XZWT[NS -N JSIJWLN SJGT OJONHM SJIT
Um UFIS9 FPZYS UTYmMJGA [ WTGA UWT [JmJOS _IWF[ -N GJ_UJ-ST

5WT YAYT Um UFI®» SNHR S9 UQFY UT[NSSTXY ITIW"T[FY WT_[TQSY9
limit a emise monitorovat.

2FINR QS ITGF Y YT [ ONRP” O1J ROX H... 4 ZI19QJS [ ONRHJ MJ SZ
NSKTWRT[FY [JmJOSTXY F *[WTUXPTZ PTRNXN
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,Q F -TISTHIS XTZQFIZ SFRIMJS HM MTISTY X QNRNY*”?

3T[ ZXYEFEST[JS ZPQ | FGA UmN [FQNIFHN [ XQJIP... RO9mJS SJUmJ]|
TIJ- YES MTISTYF SJIONXYTYZ RO9m H RJYTIA

*IWTUXP PTRNXJ UTIWTGSTXYN UTXYZUZ _UWFHZOJ [ UTITG9
NRUQJRJISYF-S MT FPYZ PYJW GZITZ RZXJY TIXTZMQFEXNY -QJSXP

3JGZIJ XJ ZUQFY T[FY IZUQNHNYS9 X JINXYZO H UWE[TZ [ .*) UWT
XUFQT[FH _Fm _JS F XUFQT[ S TIUFIZ

'OMJIR OJIS S G"QT *[WTUXPTZ PTRNX IJPQFWT[ ST "J NRUQJRJSY
GZIlJ XU wJ TGIJHS90Ow MT HMFWFPYJWZ

,Q Y[TWGF '7*+ F _ [OW.. T '&9

2J_N _FUTOJS XZGOJPY~™ XJ ST[9 Z[ | *[WTUXP FLJSYZWF UWT HM
Q YPN *(-& -JOQJR OJ QJUw UTIHMAHJS UWTGQJRFYNP”A UTZ"NY
SJGJ_UJ-S HM Q YJP F OJONHM XZGXYNYZHJ UmN UWTHJXJHM Y[TW
ITPZRJSY ...

3T[ R YJ]YJR OJ FONWY9SF THMWFSF TGHMTIS MT YFOJRXY[ -N F
HNYQN[ HM IFO... [UWTHJXZ [ R9S» NSKTWRFH OFYT THMWEFESF GZ
UTIUNXJR Um XQZwS HM ITPZRJSY.. Z _ XYZUH.. -QJSXP HM XY Y..
SJ[Q IS HM TWLFSN_FH 8J XYZUHN UW..RAXQZ -N PTSPW YS RN

SJGZIJ YISYT YU NSKTWRFHJ XI QJS

[ UQFYSTX
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,Q F 1T UTX QJS QTM~A ST[9 [_SNPFO H HM YJHMSNP

?F[ I XJ ST[ NSXYNYZY NST[F-S MT HISYWF UWT UW..RAXQT[TZ YW
JRNXJ .3(.9* .ST[F-S HJSYWZR GZIJ XMWTRF"/T[FY NSKTWRFHJ T
YIHMSNP HM [TGQFXYN YJHMSNHP THMWEFS”A "N[TYS MT UWTXYmJI
OJONHM UmMNUWF[JSTXY PUWFPYNHP RZ UTZ"NY

JTGF RT"S [ ONRP”A _JRNXS HM QNRNY.. PYJXYT[ S ST[9 [_SNPFO
YIHMSNP XJ UWTIQZ"Z0J _J XY [FO H HM SF ROX H... 7T[S9” XJ |
UT’FIF[JP FG~ UT ZPTS-JS Y YT ITG” G*"Q UWT[T_ GZ/ _FXYF[JS S|
GA"QT _Fnsoulddsis[ WT[S9RN JRNX XUTOJS HM _SJOQJUw RN

ITXYZUS RN YIHMSNPFERN

VUm UFI9 ”"J XJ UWT[T_T[FYJQ WT_MTISJ UT UZGQNPFHN _ [9W.. T
ITXYZUS HM YJHMSNP HM ITXFMT[FY WT[S JRNX XUTOJS HM X ST]
[ SNPFO H RN YJHMSNPFRN YFP XJ ITGF SF FIFUYFHN UT[TQJS
UWTIQZ”Z0OJ _J SF QJY

SWT[T_T[FYJQ GZITZ R Y _F UT[NSSTXY IT -JW[SF _FMWSTZY
X[ MT JS[NWTSRJSY QS MT RFSFLJRJSYZ YWFSXKTWRF-S UQ S [J [
PONRFYNHP”A SJZYW QS JPTSTRNN IT WTPZ

[ UQFYSTX

XY

, Q FIJS[INWTSRJSY QS RFSFLJRJSY

9JSYT XAXY R GZIJ RZXJY G Y _F[JIJS UWT [wIJHMSF _Fm _JS XUFIH
UQSTMTISTYS XAXY R NSYJLWT[FS UWJ[JSHJ YO SNPTQN[ [JQPTH

8A"XY R GZIJ TGXFMT[FY RNSNR QS9 UWJ[JSHN [_SNPZ TIUFI... F WN
XUTOJS HM X SJGJ_UJ-S RN Q YPFRN optim@l&aci G R9Q XQTZ"NY P
SFPQ I S XJ XZWT[NSFRN

8TZ- XY XAXY RZ G” ROQF XY Zhedhmakt MTISTHJS
"N[TYS MT HAPQZ ITIF[FYJQXP MT mJY9 _HJ NS[JSYZWF SJGJ_UJ-S |
OJONHM Um UFIS XZGXYNYZHJ

? PQFIS NSKTWRFHJ T XAXY RZ RFSFLJRJSYZ GZITZ [JmJOS9 P INX
*IT[WTUXP PTRNXJ IT PTSHJ WTPZ UmMNUWEF[ UT"FIF[P”A SF _[JmJ(
OFPT NRUQJRJSYF-S FPY PYJW XFRTXYFYS9 XHM[ Q -QJSXP XY

5T"FIF[P* RFO G Y R9WS HMFWFPYJWZ _Fm _JS F Q_J OJ XUQSNY
UWTXYmMJISNHY[ R XYFSIFWIS MT JJNXYZO H MT X~XY RZ




VAPNO, CEMENT, EKOLOGIE

,Q = F _ [F_STXY UFWFRJYW.. JS[NWTSRJSY QS [ PTSSTX

Vevztahuk ZPQ I'S _ [F_S HM UTIR SJP UWT[T_Z XJ _F[ | _U..XTG
XYFST[JS WT[S9 JS[NWTSRJSY QS [ PTSSTXYN SFUm JSJWLJYNH
ROWS XUTYmJGF [TI* FUTI F YT FSFQTLNHP R _U..XTGJR OFPT Z
limitu — _F G9”S HM UWT[T_S HM UTIR SJP G~ SJRO9QT ITHM _JY
KUmMJPWF-T[ S WT[S PYJW OXTZ Z[JIJSA[_ [9WJHM T SJOQJUw H

ITXYZUS HM YIJHMSNP HM

0 U..[TIS RZS [WMZ GA"QT ITUWFHT[ ST ZXYFST[JS ZRT” ZO H ZI9]|
[ ONRPA :XYFST[JS OJ FSFQTLNHP P JRNXS R QNRNY..R

3F _[9W UWTOJIS [ S GAQF UWT[JIJSF UWF[F PI* ITwQT P TGST[J!
_WZwJS MT -Q S 1..XQJIPZ XJ SIJRZX [ -QJSXP HM XY YJHM
“J_[F_"T[FYUFWFRJYW JSJWLJYNHP -NSSTXYN Z Fm _JS PYJW

TGHMTIT[ S X UT[TQJSPFRN SF JRNXJ XPQJS PT[ HM UQA~S ..

,Q -FXY [JmJOSTXYN SF UmJ_PZRJHM UT[TQJS

3T[9 XJ _FMWSZO XNYZFHJ PI®» YFPT[TZ FPYZFQN_FHN [~"FIZOJ G
UWT[T_Z F WJ[NIT[FS XYFSIFWI®» P[FQNRNXIS[TYS MT UWTXYmJI YI
limity).

?F [ _SFRS90w WT_w mJS Q_J UT[F"T[FY _F[JIJS UFWYNHNUFHJ [J
XNYZFHJ PIA XJ UT[TQJS FPs6@HAQNSZORNFGOBMQT [

SJOQJUW HM ITXYZUS HM YJHMSNP HM SJGT Y9RNYT YJHMSNPFRN
UT[TQJS SJS F SJGZIJ” IS RN _ [9WA UTPWAYT

,Q Um XYZU PJ XUWF[JIQSTXYN

5TXYF[JS [ TI[TQFH R m _JS SJGZIJ ZW-T[ ST UTXYF[JS R PYJW R
ITY-JS [JmJOSTXY [ Um UWF[9 WT_MTISZY ;~ARJ_JSA _PQFIS UT"H
proces.

[JIJS - XY S [WMZ [*"[TQFQF [JQPTZ IJGFYZ SNHR S9 UTIQJ 5W [S
XJW[NXZ SIJGZITZ R Y _R9SA S [WMZ UWFPYNHP ITUFIA 3T[ UT[NS/
["HM _ _ RJ_NS WTIS HM XRQZ[ OZINPFYZWA F UQFY GJ_TMQJIZ S
XROWSNHJ
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, Q 8FSPHJ

IXTZ XYFST[JSF UWF[NIQF UWT XFSPHJ _F UTWZwJS [SNYWTXY YS
UmMNOFY HM UTIQJ Y YT XROWSNHJ S5T[NSSTXY _TMQJI'T[FY UT[FM
WT_XFM UmJXYZUPZ T[QN[S9S UWTXYmJI UTUZQFHN F XPZYJ-ST
OJIS T TUFPT[FS UmJXYZUJP

,Q F OTRUJS_FHJ

2T"STXY UWT KA_NHP TXTGA UT’FIT[FY PTRUJS_FHN Tl UWT[T_T[FY|
UTWPT_JS _IWF[ [ 1..XQJIPZ UWT[T_Z [ WT_UTWZ X UT[TQJS R ,QJ
RFO RT’STXY TRJ_NY FUQNPFHN XROWJR IT RNSZQTXYN

; UW...G9MZ OJIS S G"Q YJ]Y [JQRN _TGJHS9S F G*"Q UTX QJS UWN {
subsidiarity.

7T _WNmMZOJ XJ U..XTGSTXY XROWSNHJ [ TGQFXYN [JQPTHMT]...
UmJ[ 1 IT _OJISTIZWJS MT WJ”"NRZ [J _[Q wYS PFUNYTQJ

Kategoriil4d WT_wNmzZOJ WJL Z Qpyfdiy3urZpddacefoxie/ra) e
WT wNmzZzOJ SF ZMQ ITUTXZI UTZ_J -JWS ZMQ

Kategorie2.3 _UWFHT[ S "JQJ BIJHWMTPWNmMZOJ T SOPTQNP
UTIPFYJLTWN [ QHT[ S F YF”JS _F XYZIJSF

;J _HIQF ST[ RFYXAMMWBINWTIZPHJ GRAWYRWRANN XY 9
RTSY "J XUWTIZP-S PFUFHNYTZ [*ww SJ” YZS _F WTP

2 XFIS WT_w mJS UmJIXYF[Z0J SEWW B ECIHE TFW N J
_UWFHT[ S S9PYJW HM UW..RAXQT[ HMNB$SJIJW Q.. F "JQJ_S HM
_FMWSZY”" XYF[JGS RFYJWN QA YO P RJS U XJP FUTI  JSJWLJYN
F[_HS PFRJSA

c UW..G9MZ UWTOJIS [ S G~QF ST[I[ZWWG{JSF RRAVTGQJRFYNPF
JQIJPYWTQ —TZ PULIXTGSTXYN XROWSNHJ ST[9 XUFI UTZ_J [ Um UFI¢
"J 0J [*ww SJ” YZS _F 1JS
UT[TQJS
N [WFP IT
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; SOPYJW HM PFYJLTWN HM XJ UTZ_J ZUWF[ZOJ XY [FO H YJ]YFHJ
Kategorie2.3 _UWFHT[ S "JQJ_BIJHAMWWTF[ZOJ UWFMT[ MTISTYF F

YJ]Y UWT PT[ WS~ F QNXT[SA _F YJUQF

Kategorie 6.2pro YJ]JYNQS UWMWSXQJ SO9PYJIJW IFQw -NSSTXYN

GmJ_SF 7TFIF UWT "N[TYS UWTXYmJI TIMQFEXT[FQF XUTQ
Um XYZU

GmJ_SF ; GTWZ *[WTUXP MT UFWQFRJSYZ UWT UW..R"AXQ
[ _PZR F JSIJWLJYNPZ .97* TIXTZMQFXNQ GFQ P
PTRUWTRNXS HM UT_R9 T[FH HM S [WM...

P[OYSF . GTWZ *[WTUXP MT UFWQFRJSYZ UWT "N[TYS
UWTXYmJI [JmJOS _IWF[ F GJ_UJ-STXY UTYWF[NS
*3;. GZIJ MQFXT[FY T UT_R9'T[FH HM S [W_ HM

:PTS-JS [720JIS [FH MT UWTHJXZ UQFYSTXY
XROWSNHJ

IOWFSXUT_NHJ IT S WTIS QJLNXQFYN[~ RO9X H.. TI
UQFYSTXYN XROWSNHJ
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8TZ-FXS9 X NRUQJRJIJSYFH _R9S [J XROWSNHN T UW...RAXQT[ HM JR
_[F"T[ S» YAYT UWEF[A[ _ PTS9 T NSYJLWT[FS UWJ[JSHN

8QTZ-JS ::B797*F _ PTSF T NSYJLW.T[FS UWJ[JSHN

4RJ_JS UT’FIF[P... SF WTZ J_ MW [EOJ T JRNX HM F
IFQw HM R9mJS HM P[FSYNKNPT[FS HM UFWFRJYW ...

8QTZ-JS WJUTWYNSLTUHMUXINSSTKHM UmJIUNX... F
_ PTSF T NSYJLWT[FS UWJ[JSHN

Elektronizace agendy UT[TQT[FH HM F PTSYWTQS HM m _JS " ITXY
[*O ImJS WT_MTISZY F _UW [* UWTXYmJISNHY[ R XYWZPYZWTI[F
UTZ"NY IFYT[ HM XYFSIFWI.. &7&2.8

80JISTHJS UWTHJIXS MT RTIJQZ UWT UTIXYFYS F SJUTIXYFYS
5T[NSS STYNKNPFHJ FWZWIS mFX S WT_MTISZY 2°5

5m UWFGBHS9 [F_S HM KTWRNZQ*MQ wPA PYJW G~ UQS9
SFMWF_T[FQ” XQT"PT[TZ QJLNXQFYN[Z
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KOMERCIONALIZACE DEKARBONIZACE

,QJ /HR& *iIO &2 &]HFK 6ROXWLRQ *URXS ] V

Green Deal, Fit for 55, Taxonomie, ESG, EU ETS, EU ETS-2, Cirkularni ekonomika

aFHOiIi DGD GDO&AUFKKIEROMMA@RRLFNEFK QiIVWURMS$ Y\W\pXMt
SURFHV$P UDGLNIOQ QRYRX WUDMHWWRKQLFNIHAHY\RVOKEGL
v18-WpP VWROHWt 7DWR QRYi UHYRIOAFHJREX Y\')KROYiQ O BY=S
opustt v KRUL]RQWX NUIWNéFK QHFHOéFK W HFK GHNIG 7HQW
1$3 QiURGQtFK DNpPpQtFK SOiQ$ PpOHQVNEFK ]JHPt (8 QD S
S QHMDVQ éP Logitkyt KQEROORPLFNéPL GRSDG\ SUR MHGQRWOL)
RGY WYt NWHUp VSRMXMH IDNW &aH PXVt VYRMH YEUREQt S
6YD] FKHPLFNpKR SBSPRWRX DD RALO - Qe s DXENM ANWQtP
Qi]YHP &2 &]HFK B6ROXWLRQ *URXS ]V |NtleFdp@ku &2 &=
Y\ WWLKXMH VORJDQ .20(&,21%$/,=%&( "(&$5%21,=%$&( WHG\ S
YEYRMH D& SR NRPHUpPQt DSOL&DFHRWYHFEXBDWROWKRKE LD @E& &WRUD
CO2 D S HGHYAatP&R&EERQ &DSWXUH 8WLOL]DWLRQ2) Y\XALWH
saktvntP SURSRMHQtP QD SU$P\VORIp oSSysrR@atifaci W R BE V $
GHNDUERQL]DFH pHVNpKR SU$P\VOX GR UrRdoXalnimu Yp S
IRUPRYiQt OHJLVODWLYQtKR UiIPFH &tOHP MH PQRKHP W
Y GHFNpKR SRWHBPALMORYWRX YeURERE OSHPDMWLND i FK\WX
DGVRUSFH DEVRUSFH PHPEUIQRYp V\VWpP\ ELRORJLFNpP
YAHFKQ\ SUSP\VORYi RGY WYt 2EGRE@MD PHVEDWt WH\I DY RHU X
XKORYRGtNRYp VORXpHQLQ\ MH SUREOHPDWLND S HVDKXM
RGY WYt .RQFHQWURYDQ Mat D NROHNWLYQ MAabtastvVWXS S |
WHFKQRORJLFNp WDN HNRIOQ®RHQWNpPLNDBSLISEDNONVHUEFK WUD
HIHNWLYQt Y\XahokuyX E@tNRE} GRFMRR QHMHIHNWLYQ Mat VX
GQH&a&QtFK IRVLOQtFK JGURMS$ 9L]t &2 &= MHREWD\RWHQY B\S
SRGS$3UQEFK D SURMHNWRY&MHNDINWLREQYDAMMWLY QRYEFK WE
DSOLNDFt Y\WYR HQt VSREWMIDUPKR GHRRQYWUDpPpQtFK SRO
SOQ NRPHUpPQtFK DSOIsMDMRF tYFgHB/NW VRW L/&$ (,$
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&2 &= MH RWHY HQiIi SODWIRUPD NWHUI UIiGD XYtWi QRYp
GHNDUERQL]DFL MDNR Yé]YX S tSDGQ MDNR UHIiOQRX QXW

EMISE CO, —- PROCESY CCS/CCU

“H QXWQp VL XY GRPLW &+ QBRRWQEHSQOMMt&ANRGOLYE (
VS tURGQtFK SURFHVHFK IRWRV\QWp]\ D YODVWQ WtP L SUR
MH &H MH DQWURSRIGIRS LEOREK/RFED SSP D S HVDKXMH I
PRAQRVWL ELRORJLFNp VHNYHV\VaK & W HPRVR 600 EHR WR S $
GHNDUERQL]DFH QDNOFREUW]NKH p] HMPP KR GORXKRGRE XN
JHPVNEé SRYUFK QHER KR Y\X&tRL WNDXRIrdossd® NOIKIEn®rmN X Y

od fosiQtFK JGURMS$ WRWL& Y]QLNi ]iVDGQt RWiJND MDNEé X
XKORYRGtN\ NWHUp PDMt EEW PRGHUQt QiKUDGRX IRVLOQtF

Obr. 1) Dekarbonizace - CCS/U

Procesy CCU—- Y\XAaLWt VH INRXPDMt D Y\YtMH bblaMil¢@Reétikg,\QDPLFN
tak v REODVWL WUDQVIRUPDFH SU$P\VORYp YEURE\ =D HQH
AJHOHQIREQRYLWHOQi D QHY\pHUSDWHOQi HOHNWULFNi H
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S HGHY&atP VOXQFH D Y WUX -HOLNRA&a ]JHPQt SO\Q UHVS P
z hlediska energetiky, tak z KOHGLVND YEUREQtFK SURFHV$ pL XORaHQ
MVPH K\SRWHWLFNé NYDQWLWDWLYQt SRWHQFLiO PRaQp

VSRW HE\ y5 JHPQtKR SO\QX SURFHVHP 3RZHU WR OHWDAQ
]JGURMS$ HPLVt y5 SURGXNXMH FFD 6 YaHFK HPLVt FFD

7TDE p VLPXOXMH K\SRWHWLFNRX YEUREX PHWDQX26DEDWL
SYRGtNHP

VWDEXOFH MHWHEHRGOODRWD S L FHQIFKIBDRYIRELHO@N \S D WiD W b
RRpQPLQt KRGQRWD HPidtaBY PQPKRWR NRUXQ +\SRWHWLFNI

YEURED PHWDFRXWHR HPLVt MH, FRAAL ®HDRFD P FHORURpPQt VS
y5 7HGNYDQWLWDWLYQtKR SRKOHGX 3RZHU WR PHWDQ Gi’
MHVWOL W FK POG .p P$4H EéW ILQDQPQ GRVWDWHDPQi pi
YEURE\ A|JHOHQpPKR3 YRGtNX D PHWDQL]DpQtFK WHFKQRORJL

FHVWRX 6DEDWLHURY\ UHDNFH pL MLQEPL SURQUHWQYQ MA&
JNRXPDMt

Tabulka 1) Power to Metan

CEMENT, VAPNO a CO>

=U\FKOHQp Y\WYU]JRYiQt EHWRQRY éF kv. SACY-NckelddaReSW\OH P
Carbonation Technology MH ML&4 SURFHV YH VWIiGLX ]DYiG Qt &DUER(
Solidia, &DUERQDL8HHQt 2 &R SUHIDEULNRYDQpKR EHWRAQ
DXWRPDWL]JRYDQpKR V\VWpPX 1D DHDIWPtRDIYKpibBdhmEka W O D N X
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ukladani YHONpPpKR PQR SVWWRYIW HGQLFWY t.Rde & @ MWRDFOHL WDHFIN W L Y (
KRUQLQ\ ERKDWp QD 0J pL RENDKWbHasiotidaSiQs@le Y 6D 0t
P$4aRX EéW |DMtPDYéP HEAHQtP S HGHMAQQP MEBVREMNGHF KIWR
SUREOHPDWLFENP

(YLGXMHPH HYURSVNp DNWLYLW\ &&6 8 NWHUp SUREtKDMt
Heidelberg Norcem CCS - FHPHQWiBevik ¥ MHMLFK WHFKQRORJLH
&&:+5S DH L ELRORJLFNp WW®BBAOYUIRUPMEAHRERH YiSQD &DUPHX
-RKQ &RFNHULOO NWHUIi Y\XatYi ELRORJLFNp WHFKQRORJL!
FRa P$aH EEW ]DMtPD YhQIHIR WWAFINEF X FANOWRFEKNI@RYDWHC
technologie N W retykluje cca 90 000 tun CO2/rok. -HG Qi VEYRHVYWLFH OLR ¥
,QRYDDpPQt IRQG ,3&(, ,PSRUWDQW 3URMHFW RI &RPPRQ (XU
8YHGHQp DOH L GDOA&t HYURSVNp SYURMHBOtEHE\PKQRP \|RGI
aLGHQWLILNRYDOL RREDRYWLIDSEMHNERNDVH H[SHUWQt VXEM
v REODVWL YiSQD D FHPHQWX DNWLYQ ]DSRMt GR DNWLYLW
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T GAMBAROTTA

sssssss

Pokro il& technologie dopravnik

'@'GAMBAROTTA®

S.R.L.G.M.B.H.

=24 GSCHWENDT

1919

Pokro ilatechnologie dopravnik

GAMBAROTTA GSCHWENDT SRL - GMBH
Via del Brennero, 316 - 38121 TRENTO,
ITALIE
Telefon +39 0461 920403
Web www.gambarotta.it
E-mail gambarotta@gambarotta.it

[@) WhatsApp +39 340 578 0988
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K K s dsl < WZK h<dpD

TERMINAEZA PISTAVY

K}@E |}dlevatory

P n Avé dopravniky

\'  + "dopravniky

Snekové dopravniky

dpEV]IBESCHG % |1 C
] }JA AE<C%IC

D} Jov }% E Av

Ao 1}A 1% E Av_IG
E lo IAClo
0} _U I}rAE+C%IC

Ic

ENERGETI

K}@E |} dlevatory

\  + "dopravniky

SCv “/ %o E}V ( E -
Zo _nekoVé dopravniky

dUEVIBESTHE % IC

CHEMI

K}@E 1}dlevatory
\  + "d@opravniky
anekové dopravniky

duEV]IBESTCHG % | C

BRUSIRNY

K} &E |}devatory

\  + “@opravniky

sCv *“ I % E}v (

Snekové dopravniky

dpEV]IBESCHG % |1 C
1 }A AE-C%IC

K o}A -]o %o }

1}veS@Epl

%o "




Sbornik p ednasek

1$" ZAKAZNICI
VYROBCI CEMENTU

- Buzzi Unicem

- Cemex

- Dyckerhoff Zement
- Heidelbergcement
- Holcim

- Lafarge

- Italcementi

3237f9%-¢&e '¢/le 352-(.7<

- Gebrueder Pfeiffer

- lkn

- Loesche

-Vyrobce -!1 (Boldrocchi, Elex, Flsmidth
Airtech, Gea Bischoff, Lihr Filter,
Redecam, Scheuch)-ChristianPfeiffer-FivesFCB

3237f9%-+&+ .203/(71-
352-(.7<

- CBMI Sinoma
- Flsmidth

- KHD
- Thyssenkrupp |.S. (Polysius)




VAPNO, CEMENT, EKOLOGIE

- Enel Produzione / Enel Power - Eni
- Technip Italie
- Tecnimont

- Ciplan

- Holcim Filipiny - Lhoist Group
- Votorantim

- UBE
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- Chiyoda Corporation -NDWLRQDO &KHPLPO&® )HUWLOL]HU
- Hydro Agri Italia - Sabic
- Kawasaki Heavy Ind. - Technip

- Mitsubishi Heavy Industries - Toyo Engineering Corporation




VAPNO, CEMENT, EKOLOGIE

PRO CEMENT A
VYSKU NAD 100 m

PRO 6/,1(.AP 9ISADY PRO 68529,12928
0281.8 AKAPACITU

3000 T/H

Pro surovy material do
velikosti zrna 400 mm

DS NABIDNOUT 9 TYP D
.25(1.29Y&+ (/(9f7250

30DLE 98%",&+ 327 (%

- Vlastnost material 1la SUR Y R Jt€pldE K

- Zrnitost Imaterialu(min - max)

- 'RSUD YK Y

0f0(1800 5($/,=$&+ .25(1.29Y&+
'235$91+.0 &(/269U7290

- BE5#!.5 800%h

- 4DWDU 1DWLRQDO &HPHQW
- Holcim Barroso Brasil

9Y".$ 1$100P
- Cementos Avellaneda Argentina

- Thyssenkrupp Polysius USA
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$3521 &219(<25 25(1.29Y '235$91.. HLUBOKY .25(1.29Y '2PRAVNIK
210 PANVOVYCH ' ; D POCELEM SV XT X
; S ]*P L/

AS Cimento Sanayii, Turecko

ZF '64 O]Oo?»
Holcim, Kostarika
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POVRCHOVYPODAVA TIREX PRO JAKYKOLI
MATERIAL

'f9.29%&+ 32'$9$1 6
INTEGROVANYM V  ICiM SYSTEMEM

9<./$'$1

Indonésie

190 $3521 )(('(56 3ZEL MSV T

KAPACITA A 1800 P /K
Ciplan cimento Brasil, ube industries
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VLE NE ET ZOVEDOPRAVNIKY VLE NY ET ZOVYDOPRAVNIK NA VLE NY ET ZOVYDOPRAVNIK PRO
POD FILTRY SLNKU,V<62.f =51,7267 R ZNEAPLIKACE

1000 VLE NYCH ET ZOVYCH DOPRAVNIK PO CELBV
SV T

Sikaa 1400 mmakapacitaa 580m h,
maximaini délka 69 m.
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TRUBKOVE NEKOVE LOPATKOVY SNEKOVY DOPRAVNIK POLYGONALNI / U-TYP
DOPRAVNIKY NEK29Y '235$91-.

3100 NEKOVYCH DOPRAVNIK PO CELEM SV T
PR MRA 18MAVYKONA 750 M3/H

As Cimento (Nuh Cimento Sanayii Turecko), max.
délka bez mezipodlo i 15 m (pr m r 630 mm)
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+$',&29f  KLAPKOVEVENTILY 7851,.(7< 9f/&29< '57,T4dalsi..
9Y6<3.$ 1%
/.

COMPANY NUMBERS
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ll N
D ®UEMEZA
POZORNOST
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2VWDWQt WHFKQRORJLH %(80(5 S|
SU$SP\VO D SU$P\VO VWDYHEQtFK |

VHPLQI 9802 18.61%023

Ing. David Horyna
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Doprava na dlouhé vzdalenosti

Pasové dopravniky pro sypké materialy v
jakémkoliv terénu

f Dlouhé dopravni vzdalenosti

f Horizontalni a vertikalni ohyby

Parametry / vyhody :
f Dopravni vzdalenosti do 20 km

f Kapacita do 12,000 t/h

f 2WHY HQp L X]JDY HQp GRSUDYQt V\VWpP\

: :

R
VRYEFK
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Paletizace

Vysokokapacitni paletizace

f 9tFH @0eéta zkuSenost ve vyvoji a konstrukci
Y\WWRNRNDSDFLWQtFK SDOHWL]DpQtREK |D tJHQt

f Complexni VRUWLPHQW SDOHWL]iWRUS$ Y\WRNp WHFK
~URYQ YpHWQ URERWLFNp SDOHWL]DFH

BEUMER paletpac®

BEUMER robotpac®
Parametry / vyhody :
f Kapacita ]|D t]HQ%5,580RS \ WhO $

f 'YRMLWp SiVRYp SRORKRYDFt ]D t]JHQt SUR aHwWU
manipulaci s pytly

* :

K 1D t]HQt
$ Y\WWRNp Wi
]IDEH
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Baleni do folie

Vysokokapacitni balici technika

f Technologie Stretch hood

Parametry / vyhody :
f 9\VRNi VWDELOLWD S L YHONp ]iw &l

f Vysoka kapacita do 210 palet/h

= I :
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7HFKQRORJLH SUR W &EX ]JSUDFRYiQt D VNODG
QHURVWS

7 AHEQt VW U R Mgakovaci 'UWLpH D W|tgigdgdkaa Al
stroje vykladka lodi Service

YéP Q\

QLN\ V

$ IRGSRY GQ
Qt D |DMLAW

ROHQt 9DALFK
DOLILNDFH

KQRORJLH
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$.78E/1E (95236.é€ 67%$9 /(*,6/$7,9< 0%$7(5,E/#

K 9E31 1E 3#'
,QJ aiUND % XUi RYi 3K OVW HGQt NRQWUROQt D I[NX&HE

ND t]JHQ't [1] SRNU&Yi FHOp VSHNWUXP KQRMLY&FK PDWHU
]JH ]iVDG\ W]Y RE KRYp HNRQRPLN\ D XGUALWHDRRYOQt NG\
PR&Qp Y\X&LWt QDS tNODG VHNXQGiUQtFK 4LYLQ D RUJDQLF
]JYD&RYDQE&FK NRQFHSFt VH ]YROLOD YDULDQWD NGIHID t]HC
IXQNFH Y&KARENKQRMLYD PDWHULIO\ N YiSQ Qt S$G SRPF
S VWHEQt PpGLD LQKLELWRU\ URVWOLQQpP ELRVWLPXODC
a VP \(dlendy) KQRMLY&FK YEURENS$ 'iOH MH XYHGHQ SR]LWLYQ1
MH PR&Qp SRX&tW MDNR VORAN\ SUR YBUREX KQRMLYE
NRQWDPLQXMtFtFK OiIWHN SUDYLGOEESRRNQPDHRQIDVERSS
V SRADGDYN\ QD t]HQt

=S$VRE\ SRVX]RYiQt VKRG\

3RVX]RYiQt VHRI\it SRGOH NDWNORANRYEHUIRPOWHULIO$ N
SRX&LW\ 3UR E 4Qp NDWHJRULH RID/MHURL@QHN i QiGQN@R ML |
QHER VP VL ] S$YRG Q.tK&® FFOMKUHQAIXY KRG\ QD VDPRWQpP Yé
SURYHGH W]Y VDPRFHUWLILNDFL 8 GDO&tFK VNXSLQ Y&URI
S$YRBBWHJIJRULH URVWOLQQpP ELRVWLPXODQW)\ ]SUDFR
URVWOLQQp inHip¥eiy.DNj&/\ SRVRX]HQt SURYHGHQR W HWt VW
DNUHGLWRYDQé&P RUJIQHP VKRG\ W]Y R]QiPHQ&P VXEMHLI
S HINRXPi WHFKQLFNRX GRNXPHQWDFL YBUREFH SRGS
0o JNRX&NiFK Y]RUN\ DY S tSDG Y\KRYXMtFtKR JMLAW Qt
UHALP MH XUgpdlkpmaobtg MLQp GLJHVWIW\ QH& W\ Y\UREHQp ]
plodin,mDW H U IS\W\R]@®@]+ Y WRPWR S tSDG PXVt PtW YEUREFH ]D
VI\VWpP NYDOLW\ YEBUREQtKR SURFHVjX LQDSWRPAER SRSRX
SURYHGHQR R]QiPHQ&PWREMKHNWRIPFDVQp GRE DNUHGLWR®
RIQiIPHQ&FK VXEMHN Wskibjéki G QW tiBkrRdNaEi nepo & G D O
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Nepovinna harmonizace

'$OHALWE MMHIDMHRG QHHSRYLQQRX KDUPRQL]DFL 2EFKRGQt V
YAG\ UR]JKRGQH ]GD EXGH FKWtW XYpVVWHQDRSE VYMPKRR QLY & Y
D RIQDpLW YEGUREHN JQDpNRX A&(* ]QDPHQDMtFt SURNIiI]DQR X

To SRWp XPR&Qt YROQp REFRRGRO@t(S 'DOAt

PRAQRVWLt S
XYHGHQt

KQRMLYpKR Y &) FOBHNX VO WRLEY EXNRQNUpPWQt pOHQ
VYHVNp UHSXEOLFH VH MHGQi R JiR®Q FIDFKRYpPMEE >
Y]IMHPQpPKR XB@YSQR>QHKDUPRQL]JRYDQp YEUREN\

Lim ity kontaminujicich latek

9\MHGQiYiQt R NRQHpQp SRGRE QD t]JHQt E\OD YJHARPW MRPS
URN\ D QD t]JHQt WDN E\OR VFKYiOHQR GRVORYD QD SRV(
(YURSVNpKR SDUODPHQWX 9 RSDpQpP S tSDG UHIiOQ KUR
VPHWHQ ]H VWROX D SRNUDpPRYDOD E\ QHY\KRYXMtFt VLW
2003/2003 o hnojivech m ORPH]HQRX S$V R E QaoVpiuzeSaRiNpbl@/Mu

KQRMLY&FK PPWEOMHUIORtFK D YiSHQ D WdF K WKDQERAWLHQ \ D& iGHD p
imiw\ NRQWDPLQXMtFtFK OiWHN 9 UiPFL Y\MHGQiYiQt SDQRY
JHPt S HGHY&tP Y RWi]JFH OLPLW$ NRQWDPLQXMtFtFK OiWHI
FKURPX VH S HV VQDKX DG\ VWiW$ YpHWQ YHVNp UHSXEC
FHONR Y patRctRdE (limitbyl ]IDYHGHQ SRX]JH SUR MHKR &HVWLPRF
SRYLQQRX GHNODUDFL MHKR REVDKX QD OHWKNWE&WLNHW
SRYLQQ XYiG Q SRX]JH Y WHFKQLFNp GRNXPHQWDEL

Materidlyk YiSQ Qt S$G

ODWHULIG\QNQt OQHPGUR]GOVRIG OHIJLVODWLY\ QHMVRX D]HQ\

W Y gantostatnou kategorii (KFV 2). ) XQNFt W FKWR YEURENS$ MH XSUDYL
ODWHULYOSQNQt S$G REVDKXMt R[LG\ K\GUR[LG\ XKOLpPLW
YiSQtNX &D QHER KR ptNX 0J .RDWIDWP iXMNXFt SO6® \HY Pt

S HNURpPLW PH]Qt KRGHDHWIL. RENOCK@PpGL &X Y PDWHULIOX N
S$G QHVPt S HNURpPpLW , obsBRIzibkd (¥ pdkQ\ PJ NJ VX&LQ\
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Tabulka 1) Limity kontaminujicich latek v materidlechk YiSQ Qt S$G

(YURSVNiI OHJLVODWLYD
Rizikovy prvek +RGORWD PJ NJ VXaLO\
kadmium (Cd) 2 15
AHVWLPRFQé& FKURP
(Cr VI) 2 -
chrom (Cr) - 100
UwXx" +1J 1 0,5
nikl (Ni) 90 ;
olovo (Pb) 120 100
arsen (As) 40 30
1D t]HQt NODGH SRADGDYN\ QD PLQLPIiOQ@F QHXWL
(ekvivalent CaO) nebo 9 (ekvivalent HO-). OLQLPiOQt UHDNWLYLWD PXVt EEW
s N\ WVHOLQRX FKORURYRGtNRYRX QHER SR 0@ sétFtFK L

WeépH SRADGDYN$ QD YHOLNRVW piVW L proj@siémiopelikosti P DWH L
ok 1mm. 7THQWR SRADGDYHN V Ha@HIYQ] bV & Bibva@yDmaterial

KYiSQ Qt S$@.D N tG

SRNXG MH Yy inatd@Dwoben z OiIWN\ QHER ¥PYRIGQtFK PDWHULI
VSDGDMtFtFK GR NDWHJRULH VOR MR PRRAK P Y WXHtNWYi @R G.6Q
LOQWHUQt tJHQt YEURE\ WHG\ W]Y7R\WRRWHUSWLARSDWRAELD YEUF
YiISHQDWEéFK .Rixode thh z@ Bovinnost vypracovat technickou dokumentaci.
'RNXPHQWDFH PXVt XPR4a RYDW SRVRX]HQt VKRG\ KQRMLYpK
SRADGDYN\ D REVDKRYDW RGSRYHXD MtFL NQOWREXND SRMR X
YHANHUI QH]JE\WQi RSDW HQt DE\ YEUREQt SURFHODL® MHK
Y\UIE QéFK KQRMLYéFK YEURENS$ (8 V WHFKQLFNRX GRNXPH(¢
NWHUp VH QD QiWVOWGB® XM YEUREHN R/y@bce tWVDENgrRcUjes: (3

SUR KQRMLYé YEUREHN StVHPQp (8 SURKOIaHQXYRHZKRG D
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KQRMLYpKR YBURENX (8 QD WUK MH VSROHPQ V SWHRFKQLF
SRW HEX YQLWURVWIiIWQtFK RUJIQ$

9 VRXYLVORVWL V QD t]JHQtP (YURSVNi NRPLVH ]JYH HMQLOTCL
KQRMLY&FK YEUREFtFK (8 SRGOH S tOPR#kaz,na gRUXE@EHPKR QD
k dispozicinaweb RYéFK VW W QN £ K

(YLGHQFH KQRMLY&FK YEURENS$ &(

CE certifikované hnojivp YEéUREBNWQt W HED Y yHVNp UHSXEOLFH U
RKODARYDW PRKRX E&WGR tRR KXYi& IQ VSOQ Qt SRADGDYN
QD t]HQGWHMQ MDNR WRPX E\OR X (6 KQRMleri GCHH QD t]H
hnojivé FK Y &8 UREANGpP Y\X&tW GREURYRO QY &XWDVE U {UEK H E
VS tSDG ]iMPXDRH&®t KQRMLY&FK YEBUREN$ GR YH HMQpKR 5
PR&Qp ]DVODW &iGRWWIVSHRWRKX®E tEDORYé&P OHWINHP QD O
QHQt ]SRSOBR®UBREQP LQIRUPDFH D WLVNRSLV\ MVRX GR
SWUIQNIFKO= SRG ]JiOR&ANRX +QRMLYD D S$GD

=iY U

1RYp QD t]JHQt R KQRMLYéFK YEUREFtFK Y\ HaloOi&ti G tY Mat
evropské OHJLVODWLY\ KQRMLY 8 E aQéFK YiISHQDWEéFK PDWHU
samocertifikaci 9éUREN\ MH QiVOHG@®RGSRREAQGPMNtP S tEDOF
OHWiNHP HWLNHWRX D R]QDpHQtP A&(3 S tPR XYiG W QD WU
RKODAaARYDW SRGOpKDMt SRXpHrhQ. i\ OHGEIpt MORIQ WMIRBOML Y D |
]JDFKRYIiQD D YPDHMHMNBIOL QDGIOH PRAaAQp RKODA&ARYDW pL U
bPHVNp OHJLVODWLY\ 3UR QHKDU®BKR QLRR QP QY \ XYd& WR BN\L Q/H
Y]IMHPQpPKR X]QiYiQt

LITERATURA
[1] 1D t]JHQt (YURSVNpPKR SDUODPHQWX D 5DG\ (8

NWHUéP VH VWDQRYt SUDYLGOD SUR GRGIiYiQt KQRMLYE
VH P Qt QD tJHQt (6 b D (6 b D [BX&aXMH
p
https://eur-lex.europa.eu/legal-content/CS/ALL/?uri=CELEX:32019R1009.
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2] =iNRQ p BE R KQRMLYHFK SRPRFQ&FK S$GQtFK
URVWOLQQEFK S tSUDYFtFK D VXEVWUIWHFK D R DJURFKHPL
JiNRQ R KQRMLYHFK K WiMeBukzu4/pattalbngjivasaX E O L F

puda/legislativa/legislativa-cr/hnojiva-a-puda/x2011-03-25-2.html.

[3] 1D t]JHQt (YURSVNpKR SDUODPHQWX D 5DG\ (8 ]
R Y]IMHPQpPP X]QiYiQt ][ER&t XYHGHQpPKR Y VRXOKDGX V S

vMLQpP pPpOHQVNpPP VWiW D R JUXaHQt QD t]JHQt- (6 D

lex.europa.eu/legal-content/CS/ALL/?uri=CELEX:32019R0515.
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06325%$ 1E./$'# DEO0&, ()(.7,91E O'5a%<

Ing. Martin Niesner , SKF CZ, a.s.

iGQi ~GUAED VWURMQtKR Y\FY'RKQH YoHD W& B RATRR/RY NPHQ@D
MDNR QXW QR QBRQPP G INWDHEANWQt ~GUAED XPR& XMH QDYé
VWHMQé&FK QiNODGHFK 930 kGRS WBRXR MGUAE UHDOL]RY
SQtaHQIR]SRPpWX D OLGVNEFK ]JGURMS$ 1DDSHINNWIBEER®HG Ml
realita joe RGO lAQIVOHGN\ MVRX pD& W& VI\DVS B Bkolp BeV REMH Y t
GUD&&t RSUDY\

986YRM D SUR YRPHEMUIKM $

VSKFse DNWLYQ |DE#MIBHL YéURBQeRPLSWRFRIMX YEYRMH DOH
E KHP MHMLOERpdWEU. -La YH 1i]L YéYRbpblupvaeWR\EFQDALP
RGG OHQtP DSOLN B oGt F$® @fBialirace chodu QDYUKRYDW &RKM $

a 1Y é a mQdich spolehlivosti. =iURYH NODGHPHHEHOD] SYWREOHPDWLF]
ORALVNRNMNRP K-pHOHP PLQLPDOL]DFH PRERRFEHYVWPHNWOIDBREt H
Y Gitoho,v MDNERIGPtQMYRX VWURMH SURYRIRIGAY BtRAH © RV A
SRW MEURE\

6HWNiYiPH VH V WtP &H VH Y SU$E KX ABVYRWRIBRSREOXQOWY
P Qt EH] RKOHGX £ QDRW MR @B DSWRYDY Wak VW iYi
AHVRX Gr@@SURYRMXIQ VYEFK PD[LPiOQtFK ]DWtaHQt S L|
PDVWR L S HW &RYbsiuacie WMDNRNPOL REFORIHDLEVQt Y ~GUAE
IDNWRUHP NWHUé YE]QDPQ ]NUDEFXMN @GLRRBEOM AH] U BRXINXWK D
D JY\a)XSMtHPp QiNOD@BaviQDPR Pi YHONé GRSDG QD HQYLURPHQ
NROHP VWURMH =Y\aXMt VH QiNODG\ D VQLAXWH &HAK SUR(
RGVWIiYHN
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2EUI]HN 9éYRM SRUXFK\ QD ORALVNX

9 W @aNéFK SURYR]JHFK NWHUéPL EH]J]HVSRUX FHPHQWIiUQ\
o VWURMtFK GUDKéFK D UR]JP UQeéemKit W B N¥B\KHY DNEMNHR®IL
logisticky QiURpQé ~N K6 QHRIMO@sticeminejendo QiIKUDGQtFK GtO$ D
WDNp GR YDXMX Wt KNRZRU$S]QRURGEFK SURIHVt

Provoz sSUiIYQt]H@pDGHNY iVb&ené ~GY§EV SRURY QUMDWWLYQtP
S tVWXSHP pHNiIQt QD SRUXFKX & SRKOHGXY ABH@PGHaHQt
~VSRUQ MHAINXAHQRVWt ]iNDIEQedy $elke) GSOHALWpP VHn& RXVW H
]MLAW Qt S tphR QDFPRHYMBOK MHMLFK RSDNRYiQt

=DP PH VH QD S tNODG\ ] SUDI[H

VNDPSDQtFK IXQJXMtFt SURYWrBYy SRROUDPYBEWYDVRYI Qt |HOHQLQ
GRVIiK&OQDPQMRU\ QiHmARGS ORGBMNMNN HDOL]JRYDQpPPX a&NROHC
0odSKF NWHUp E\OR ]JDP HQR QD VSUiYQé& S tVWXS NH Y&HP D\
7THUPtQPSDy WHFKQRORJLFNp SUD[DP¥Y GHROGAWKBWt VXURYLQX
nutno zpracovat ihned. Nelze ji njak RGOR&SUWWRAaH NYDOLWD YVWXSQt \
s XSO\QX¥p&/MP RG VNOL]Q &HONRYQWHDWRRY B R OW® RXAWWR O H
~G U aBptimalizace VSUiY\ R@ApRYEFKSWRYRYS [KUXED SRORYLQX |
alokovaného na nakup ORekLNo dvou UHDOL]RYDQéEFK ENDRSRQY$SRKHQR

142



VAPNO, CEMENT, EKOLOGIE

celkem 45 % naklad$ QD ORALVND S L YEUD]QpP SURGORX&HQt
SRUXFKDPL Y\EUDQie(FXDWWHRWSLQYHVWLFH MH WHG\ YHOL]
VH]RQiFK MH ND&Gi EXGRGMWDASRYINNG@tP IDNWRUHP MH
SRGVWDWQp VQt&HQt SRPWX QHSOIQRYDQEFK SRUXFK GtN
Y\XatW GDO&tFK KRGLQ SURYR]X D ]D VURYRAUREO®QpP Q

'UXKéP S tNODGHP P$aH EéW VSROHPQRVW YiSWHEi VH ]D
VHNXQGIUQtPro@dufeHIP® D GtY N R YSeU R ONSgHaerhnulo S HVWDY E X

JH VSHFLIOQtFK (MR &IHWN RD&MKIDMGD Y XGL WR ALV HBKRV\S X
CARB. 00éQ E\O GORXKRGRm VS RIRGHR R RREEKSKEFKNWHUiI VH
YOLYHP SKRYRIWt¥B@MDP DK tY X@Mbninaci teplot byl SUYRWQ
instalo Yi@fuk OR&ALVNRY &¥W O [DHHQY/E P Y | KT W IR P Bylta/pohiesu

VSRW HERYDQp HQHUJLH QHReEIONRW GRYNEABRHERER QiUS$V W)
spolehlivosti stroje a tedy ani produktivity. Projekt E\O VSXYaWRE RUPiOcnF K

energit NG\ FHONRYp QiNODG\ QD RSWLRDGRME& @R AaD \SRY p K
OHWPQWLQXiOQtRE FEX OREAWWID NEAQeh&M. V UIiPFL SURMHNW X
aplikovano FHQ@@1t PD]iQt SKF&ALYHENURGLDJQR V\8KFF 8§ RV WUWYHIPO é
dohled nad strojem. .OtpRYéP SUYNHP SDN E\OD VDRABR &Pt GRHAY WHD
Y UHALN §RXpDVQPMERID t$HWAY R]RYiQR E H3 Ei YD etepot,
QiINODG\ QD H[WHUQt FKOD]HQt WtMdlem KFHEOYIR M O LFFH@ RIQi Y J L
LQYHVWLFH SR URFH SURYR]X |S W

ZXYHGHQEéFK S tNODG@MD NI Ha BOHMEIR YEUREQINVESBRAHPQRV W
~GUABDNR WDhwRdepGR Y]G GHUMVRQIOX D GR V\VWpPX t]HQ
S LQiat VYp jRORWRRRA XMpiDadhalovat neen RSDNRYDQp ]iYDG\
a poskytuje PRAQRVW VMG IBXYQWISJUDSKEFs GORXKROHWRX WUDGLFt
JIND]QtN$P GRVIKQRXW HIHNWLYQ MatFK ~VSRU D QDYéaHQt
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9<84,7E ',$*1267,&.6&+ 0(72' 9( 6/('29E1E
7(&+1,&.e+2 67$98 2=8%(16&+ 9 1&#

,QJ ,YDQ /XNDpHBURDDRIVE CZs. . 0.

yOiQHN VH ]DEéYi VOXAEDPL WHFKQLFNp GLDJQRVWLN\ SR
(852'5,9( &=V U VOHGRYIiQt VWDEFX R]XQEHS

2]XEHQpP Y QFH Y\UIiE Qp VSROHPQRVWt 6(: (852'5,9(

6SROHPQRVW 6(: (852'5,9( Y\UiEt GRGiYi D GLDJQRYWQNXMH
SUR SRKRQ NXORY&FK PO&Q$ URWD p @ FrKt \SIEHEX &x YLDRQRZ B K QY A
YEURBWDYHEQtFK KPRW FKHPLFNpP KXWQLENpP G HYD VNp|
CharDNWHULVWLFNEPL NR@RJWHEHQNOFRKPYL QEHNRG 6(: (862'5,9(

VHIPHQWRYi NRQVWUXNFH D SRX&LWt Y\WRNRMDNRVWQtKR
Y\UREHQ\ VHJP HQpastoiky QFESSDDW\WR JQDN\ XPR& XMt Y\UIiE W R]
YHONEFK UR]JP U$ NWHUp VH VQDGQR WUDQVSRUWXMt PRQW

'LDJQRVWLFNp PHWRG\ SRXAatYDQp VSROHpPQRVWt 6(
VOHGRYiQt VWDYX R]XEHQEéFK Y QF$

2]XEHQé Y pastéikem je jednou ze [INODGQtFK D Y\VRFH QDPiKDQEé&F!
NOtpRY&FK VWURMRDRIGIDWMHFERQRORJIJLFNp OLQFH 6SUiIYQi F
JiE UX R]IXEHQpPKR Y QFH MH ]JiNODGQtP SaHEBRNERY®HP MHKR
3UYQt D REIVRE@RX SRX&tYDQRX VSROHPQRVWLt 6(: (852'5,9( S
RIXEHQéFK Y QF$ MH YLEURGLDJQRVWLND 7DWR P MWRGIDY X P
R]XEHQt VWDY G OtFtFK URYLQ Y QF$ D VWDY ORALVHN SDVV
SUR P HQt YLEUDREWEBRDPDRIGRYRXatYi IUHNYHQp ®icrala@D O\]iW I
&0:$% SUR MHG@PRWUIQRYS tSDGQ &dHVWQIiFWL NDQIMRERX P t
SUR SR t]JHQt GORXKRGRE pKRUM PEBRRM PG OIRWS HYRBRYEFK
PRAQp SURYIPYAW\FWpPHRRaELS 7HQWR VI\VWpP NURP YLEL
teploty, proud motorua KODGLQX ROHMPWROQAIBWRGD YHOPL GRE
QDS SUSFKRG G OtFt URYLQ\ SRORY LpgastofkegmE Ma PtVWH
REUi]JFtFK MH GRE H YLG W UR]GtO PH]L VHIPHQWRYEéP Y
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2EU D &7% ]i]ODP SUBBPRRG G OLFtFK URYLQ VHJPHC
J[iE UHP

Obr.p : &7%$ ]i]QDP YLEWIFKRG G OLFt URYLQ\ SSOHQpPKR
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'UXKRX PHWRGRX SRXA&tYDQRX ILUPRX 6(: (852'5,9( MH W
7HSOR NWHUp Y]QLNi W HQtP D WODNHP Y PtVW NRQW|
pastorkem, VH SURMHYXMH HPLVt LQIUDpPHUYHQpPKR ]i HQ
WHUPRNDPHURX S HYHGHQR QD YLGLWHOQé& REUD] 7DN\
YLGHR]iI]QDP GDQpKR PtVWD 7RXWR PHWRGRM aMH PR
Qi]JRUQEP ]S$VREHP NRQWURORYDW ]GD JiE U SUREtKi Y
YH VNXWHpPQEFK SURYR]QtFK SRGPtQNiFK WHG\ |D FKRC
S L VNXWHPQEFK SUDFRYQtFK W MSEURDDMWE psSEIO Hp Q RV
VQtPNRYiQt SRXA&tYi WHUPRNDPHU\ )/,5 7DWR PHWRG
QHVSUiIiYQp XVD]HQt SDVWRUNX SURWL Y QFL QHGRVWIE
Y QFH

2EU p 7THUPRVQtPHN SDVWRUNX R]IJXEHQpPKR Y QFH

'RSO NRYRX PHWRGRX NWHURX MH PRA&Qp SR}E&#MW SUR
ODPSD 3R RVYtFHQt PD]DGOD 89 ]i HQtP W&kje PFEGPR Op
YLG W PtVWD NGH MH PD]DGOD KRGQ D NGH QDRSDN
PQRAVWYt '$OH&LWp MH DE\ PD]JDGOR REVDKRYDOR St
FLWOLYp D S HYHGRX KR QD YLGLWHOQpP VY WOR

Foto: archiv SEW EURODRIVE CZ s.r.o.
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LITERATURA
2 @remni prezentace SEW EURODRIVE GmbH & Co KG, Bruchsal, SRN
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(A(1E 352 &(0(17E51<
Ing. Michal Rejzek, SICK spol. s r.o.

B3URGXNWLYLWD D NYDOLWD SURGXNWS$ KUDMt NOtpRYR>
FHPHQWi VNpKR SU$P\WVOX $ FR YtF V Y\WVRNRX ~URYQt VS
FHPHQWi VNé SU$P\VO WDNKRYDMtBi t RRGDEFK JGURMS$ D
JOREIOQtKR &LYRW @HKMRH O WRY@A FSWIRWR VSROpKDMt QD QH
aDQDO\]DpQt VI\VWpP\ DE\ VSOQLO\ YAHFKQ\ SRADGDYN\ I
VWDQRYHQpP FtOH 6,& MH MHGLQE&P YEBUREFHP NWHU@é F
VHQ]RU$ SUR P HQt NRQFHQWUDFEMISPRYKKR SUBDWRX X L
SURYiG Qt DQDO&]\ GDW 6HQ]JRU\ RG 6,&. VH WDNp SRX&
VRXYLVHMtFtFK V YEURBPRWEHPHOQWX KPRWQRVWQtKR WRN)
surovinnebosy SNEéFK SDOLY P HQt KODGLQ\ Y VLOHER (L FtFISR](
VWURMtFK 3RVN\WRYiQtP LQWHOLJHQWQtFK H&HQt VH VSR
REODVWHFK YEURE\ FHPHQWX

0 HQt HPLVt

&HPHQWiI VNé SU$P\VO QHS HWUAaAaLW PRQLWRUXMH ~URYQ |
N aLYRWQtPX SURVW HGt $QDO\WLFNi D P LFt WHFKQLNI
LQIRUPDFH VH Y&HPL SRé.DGRYDQéPL KRGQRWDPGQY P HQEéF
PRKRX EEW Y S tSDG SRW HE\ GiOH JSUDFRYIQ\ Y V\VWpPX \

Kontrola kvality

6 P HQtP QD URWDpPpQt SHFL NDOFLQiIiWRUX D F\NOYQRYpl]
LOQOWHOLJHQWQt D RGROQi HaHQt SUR PRQLWRWPRWHQt YEUR
HPLVt MH L ]GH GSOHALWp VODGLW Y\VRNRX GRVWXSQRVW |

Servis

6SROHPQRVW 6,&. QDEt]t NRPSOHW QG EPEQPENSRVO BHOE/
NYDOLILNRYDQp SOiIQRYDFt VOX&E\ SRGUREQpP SURMHNW
a XYHGHQt GR SURYR]X 3RVN\WXMHPH WDNp VSROHKOLYRX
S L RSUDYIiFK
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Optima Ini tok materialu

SUR ]DMLaAW Qt RSWLPiIiOQtKR YEGUREQtKR SURFHVX MH

VNODGRYDQéFK QHER S HSUDYRYDQEéFK SDOLY VXURYLQ
a REMHPRYBMRNYU RG VSROHPQRVWL 6,&. XPR& XMt tGLW \
HIHNWLEPR DE\ RGSRYtGDO\ SRADGDYNS$P

%H]SHPQRVW VWURMH

$" X4 QD EDOLFtP VWURML QHER S L SDOHWL]DFL BGNOS$ V |
VSROHPQRVWL 6,&. PD[LPDOL]XMt EH]SHPQRVW REVOXK\ RS
VWURMH D PLQLPDOL]XMt SURVWRMH

Monitorovani provozu

ORQLWRURYiQt HOHNWURVWDWLFNpKR RGOXpRYDpH DE\ V
QiKOpKR QiUSVWX QDGP UQp NRQFHQWUDFH &PHQPpKRWHM
NRPSOHWQtKR H&HQt MDNR PRQLWRURYiQt V\VWDPMSEtPDQL.
SRi&J QHER SUHYHQFH NROL]Jt Y ORPX DY S tVWDYHFK

0 HQt SUSWRNX JHPQtKR SO\QX

=iNODGQt ~ORKRX SUR P HQt VSRW HE\ JHPQtKR \BM\QX N
P HQt 7HQWR SRADGDYHN P$&H |DMLVWLW SRX]H XOWULIL
6SROHPQRVRYDEIRKMOLN YDULDQW P HQt SUSWRNX JHPQtKF
RSWLPiOQ S L]S$VREt SRADGDYNS$P ]iND]JQtND

Obr1) 8OWUD]YXNRYp SUSWRNRP U\
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Obrl) 6FKpPD P tFtFK ~ORK Y FHPHQWIUQ

Shrnuti

Vzhledem ke VWIi®H JY\aXMtFtP QiURNS$P p@duktwviH ERIYSRIthb QRV WL
a ekologie provozu VH ]JY\daX$RADGDYN\ QD S HVQRVW D FLWOLYF
P tFtFK V\VWpP$ 1DSURWL WRPXFRODUSMWHGQR@XGAP RE'
spolehlivostL D Qt]S&MRKY R]QtFK. Q@ RUG I DQDO\V]IWRU\ RG ILUP\ |
SRadavky VSO XMt
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9/,9 '2%< 9é3%$/8 3, .2167$71E 7(3/27 1% 9é92
.5<67%/,1,7< 75,.%$/&,80 6,/,.E78

,QJ $QGUHD -DQpPtN$ GRF ,QJ .DUHO 'YR iN 3K

YyOiQHN VH ]DEé&Yi YOLYHP GRE\ YéSDOX S L NRQVWDQWQt
trikalcium VLOLNiWX 9\KRGQRFHQt SUREtKDOR SRPRFt 6 FKHUUH
%\OD Y\EUIQD MHGQD YKRGQi VXURYLQRYi VP V VHVWIiYDN
aSio; Y SRP UX 9VWXSQt VXURYLQD E\OD S LSUDYHQD |
YRGQtP SURVW HGt Y SODQHWRYpP PO&Q 38/9(5,6K7( 1L
YEINXP$ Y WpWR REODVWL E\OD ]YROHOPWMH 80 RNFDX YYEEDID:
D PLQXW Y H[SISHERHWQ WID@ISXOiIWRUHP SUR L]RW|
ODERUDWRUQtFK YJRUNS$ Y\YLQXWRX 'U &KURPE&P 7DWR St
YJRUNS$ YH IRUP LGHQWLFNE&FK SHOHW V S HVQéPL SDUDPH
PJ SL REMHPRYp KPRWORYSMMOHGNY YESDO$ V USJQRX L]F
YéGUAt S L NRQVWDQWQt WHSORW XNi]DO\ &H YBIRPHV\ S
U\FKOH 6RXpDVQ E\OD VOHGRYiQD NU\WWDOLQLWDF&KFKHUU
YéSDOX GRViKOD YHOLNRVW NU\WWDOLWS$ QP 'RFKi]
YEYRML NUWBWDOLQLW\ &

Uvod

5R]VIKOHMA&tPX ODERUDWRUQtPX Y&]NXPX VOtQNRY&FK PL
QiURpPQi D REWt&Qi S tSUDYD YH YHONpP PQRAVWYt D Y F
ZG$YRGS GPON\ YE]JNXPX MH VNXWHPQRVW &H NRQHpPQp YOD
L YEVOHGQpKR FHPHQWX MVRX S tPR XUpHQ\ QHMHQ FKH
Y8]QDPQ L VOR&HQtP PLQHUDORJLFNE@P > @ 9HDWOtQNX
VOtQNRYp PLQHUIO\ NWHUp IXQJXMt MDNR QRVLWHOp ]iNC
YODVWQRVWt VOtQNX 7\WR PLQHUiO\ GRKURPDG\ WYR t Yt
VOtQNX 7 PLWR PLQHUIO\ MVRX6WNUGNRD®EKRPVV£HNNW DB
WULNDOFLXP 3530 P INR®HpP& W HW U D NBiD fCuAEP [7TED XIR L Qi W
IJNUiFHQsSi®ebo C36 MH ]iINODGQt S HYD&XMtFt VOR&NRX SR
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NWHUi REY\NOH GRVDKXMH YtFH QHA& KPRWQRVWL $OLW
V]iYLVORVWL QD WHSORW SURVW HGt D QHpPLVWRWIFK X\
VODERUDWRUQtFK SRGPtQNiFK MH QHMVWDELOQ Mat D Q
PRGLILNDFH 7 9]QLNi RFKOD]HQi® BbH) \8 pt G/IRNOP HFQ LFK &L R
V SUSP\VORY Y\UIiE QpP VOtQNX VH DOLW Y\VN\WXMH Y PRC
a0 QHER Y MHMLFK NRPELQDFL > @ 3URP QOLYRVW PLQH
VWDOD DNWXiOQtP SU$P\WORYé&P SUREOpPHP S L YE@URE
S HGHY&AtP Y G$VOHGNX SRXA&tYiQt Y\WWRNpKR SRGpDY DOWHU
S L SURFHVX YéSDOX D FKOD]HQt 7R Pi ]D QiVOHGHN QH.
PRUIRORJLL D VWUXNWXUX MHGQRWOLY&FK PLQHUiO$ = WR
G$OHALWpP 7HQWR pOiIQHN VH ]JDP XMH QD VOH®RPIQt Y&Y
Y&éSDOX SROBRMR[YIX@ 3UR QiVOHGQEé Y&]NXP E\OD SRX&LWD F
V PDQLSXOiIWRUHP SUR Y&JNXP GRE\ VOLQRYiQt ODERUD\
k Y\SDORYiQt PDWHULIiOX % KHP SURFHVX U\FKOpKRt]DK tYiC
tepeOQpPKR ]i HQt NG\ GRFKi]t N URJNODGX PLQHUiO$ ] SRYU
SURVWRU NWHU&P MVRXWRBKRGGPY BOXQQ MWGIRFKiJt N SRANR]
[7-9].

Materialy a metodika

SUR S tSUDYX VXURYLQRYp VP VL E\O\ SRXAaLW\ W\WR VXUR
S D RG YEUREFH 3HQWD:2 B[DG N HPIRRGWEWBWREFH /DFK
NWHUé E\O ] G$YRGX KUXERVWL JUQ S HGHP UR]JHPOHW Q
VXURYLQRYp VP VL SUR S tS U 100 jeNite@eRd Wriashdufcl N i W X
tabulce 1.

Tabulka1l) & KHPLFNp VORAHQt VP VL VXURYL(
CaCOs SiO2
131,5 (73,6%) 26,3 (26,3 %)

6XURYLQRYi VP V E\OD KRPRJHQL]JRYIQD SRPRFt OPRFHVX F
SURVW HGt R REMWUPXODQHAPIUQtP PO&Q 38/9(5,6(77( S L

]JD PLQXWX %\OD SRXALWD DFKiWRYi PCHFt QDGR BMDRK EREM
POHFtPL W OHV\ NXORYLWpPKR WYDUX R SU$P UX PP $FK
JDEUIQLOR NRQWDPLQDFL YJRUNX R[LG\ &HOH]D NWHUp VH >
V RFHORY&PL POHFtPL W OHV\ 'RED POHWt E\O/BduVWDQRY
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]JDK tYiQt E\OD POHFt QIGRED SR NDAaGeéFK PLORWDIBR Y\MP
VWXGHQp &KOD]JHQt S$VREt MDNR SUHYHQFH W YCRUEDKFO\Q X
PpGLD 2GHEUDQé SRPOHWEé Y]J]RUHN E\O XVXaHQ Y ODERUD
teplot f& SR GREX KRGLQ % KHP VXaHQt VH VDPRYRC
oSU$P UX PP &HONHP E\OR WtPWR ]J]S$VREHP S LSUDYHQF
VP VL 7DNWR S LSUDYHQé PDWHULIO E\O GiOH SRXaLW SUR
SHOHW SUREtKDOR YH VSHFLIiOQ Y\UREHQp OLVRYDFt IRUP
R REMHPRYp KPRWQ®RVWRGSRYt@DMtFt PJ VXURYLQQpPK
=KXW RYiQt YJRUNX VH SURYIG OR VDPRYROQéP S FKRYIQtP
/ILVRYiQt VH SURYiIG OR UMNdligu P®R& RFF+ WXPSHVREHQtP WODNX
PH]Qt KRGQRWX 8 NDaGp WDNWR Y\UREHQp SHOHW\ E\OCL
NRQJLVWHQFH D VNORQ N OiIiPDYRVWL -DNR VHSDUDpPQt p
Z SUIANX VXURYLQ\ D OLVRYDQRX IRUPRX E\O SRXaLW P NNé
Y H[SHULPHQWIOQt SHFL V PDQLSXOiIWRUHRzogrhickoW DY RY p
YéeGUat D PLQ 1liVOHGQ E\O\ Y]JRUN\ YHOPL U\FK
VWXGHQpPKR Y]GXFKX QD ODERINDDNVWDOUQY]RWNSOBWMRX 5LHW
Y\KRGQRAHSQURYP® @i OQUFHQtP D POHWtP SHOHW Y DFKiWF
1iVOHGQ E\O YJRUHN XORaHQ GR X]DY HQéFK 3( ViN$ QHER
DE\ VH J]DEUIQLOR MHKR UHDNFL VH Y]GXaQRX YOKNRVW:!
vyhodnoceny poPRFt ;5" DQDOé]\ QD S tVWURML ;5" 3$1DODWLFL
SUR ]Ji HQt .- N®XVRGD QDS Wt N9 D SURXG P$ 3
~KOX Y URJVDKX RG f GR f V NURNHP f .YDOLWDWLY (
]D ~pHOHP XUpHQt RMRHGRINRONLQILFARKK 1i]t E\OR SURYHGHQR
+LJK6FRUH SOXYV H 3%$1DQO\WLFDO % 9 1L]R]JHPVNR V
vURFH .YDQWLILNDFH E\OD SURYHGHQD SRPRFt 5LHW
S tVWXS ]iNODGQ tKKarSifikatD #IHWHWHE t PQRAVWYt DPRUIQt li]H N
RGKDGQXWR SRPRFt PHWRG\ NRQVWDQWQt LQWHQ@hW\ SR]

MH GHILQRYiQD MDNR SRP U L @WHRQJLhWX G &HFKNQ Q FF KHQE® Kt
O]H Y\SRptWDW SRPRFt URYQLFH

o 544@A

& Ak ug? AR riow (1)

NGH & MH NU\VWDOLQLWD Y , MH SOR oKD HN BEMNOW R Y L BNDEFRHK
a lconstbhgr MH SORFKD NRQVWDQWQtKR SR]DGt
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9HOLNRVW NU\WWDOLWS$ E\OD Y\KRGQRFHQD QD Y\EUDQp G
NU\WWWDORJUDILFNp URYLQ XPtVW Qp Y KODYQtP NU\WWDO
GLIUDNpPQt OLQLH V Y\WRNRX LQWHQ]JLWRX NWHUi SRNU&Y
QHS HNUEYDOD V MLQE&PL GLIUDN-B£HtP LG & LIQARIVPD Q EHN RO @D H
LQGH[HP KNO 96SRPHW YHOLNRVWL NU\VWDOI@idW X E\O |D

at half maximum3 D 6 FKHUUHURY URYQLFL > @ V :DUUHQRYRX
(2)):

Ol»> 5 Ol> 5

I_am~q®'-|_am~q 7% Xe) (2)
NGH / YHOLNRVW NU\VWDOLWS$ . 6FKHUUHURYD NRQVWDC
K. YOQRYiIi GpOND UHQWJHQRYpKR Ji HQt GLIUDNPpQt ~K

Lanthanum hexaboride® MDNR VWDQGDUGX UR]&at HQt S tVWURMH E\C
LaBe ODQWKDQLWé KH[DERULG YL] REUI]JHN
3RPRFt VRIWZDUX +,*+6&25( 3/86 E\O Y\EUIQ StN SRG ~KOH
s YEFKR]tP QDVWDYHQtP SUR JtVNiQt KRGQRW SROR&t N\ SUR
3UR MHMLFK VWDQRYHQt ENO.XYDA&RYiQ ]i]QDP V .

2 E Uek 1) standard LaBe

9 VRIWZDUX +LJK6FRUH SOXV E\O\ VWHMQéP ]J]S$SVREHP XU
VKRGQéFK V Y\EUDQEéEPL GLIUDNpPpQtPL pBUEDPOL Y+ERBEMRMQ\)
ZURYQLFH ]JQi]JRUQ Qp. QD REUIINX

7HQWR pOiQHN MH YDULD Q WfRéhcd 6f il¥iNgK Tive @ithYOdmstant
Temperature on the Development of the Tricalcium Silicate Crystallinity Y\GDQpKR

vUiPFL NRQIHUHQFH ,&%0 NWHUé E\O XSUDYHQ SUR pHVNp
YEVOHGN\
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Vysledky a diskuse

Pomoci XRD analyzy byly ve vzorcich identifikovany mineraly: volné vdpno (CSD 98-
006-0704), beta dikalcium silikat (ICSD 98-007-9552) a triklinicky trikalcium silikatu.

VW FKWR Y]JRUFtFK E\O

SURGXNW K\GUDWDFH YROQpPKR YiSQD

URYQ & S tWRIGHEBI)S BeMMHAMBIQ GLW &

.URP NYDOLWDW

IiNYDQWLWDWLYQt DQDOé]D SRPRFt 5SLHWYHOGRY\ PHWRG\
SRJRURYDW QiUSVW PQRAVWYt WULNDOFLXP VLOHRKWIBN® QD

ve V]RUNX S tWRPHQ MLa&a Y PQRAVWYt

YiISQD SRVWXSQ NOHVI
DOLW
uvedenyv WDEXONiIFK D

KPRW YL] REU
D WYRt VH GLNDOFLXP VLOLNIW E

9\KRGQRFHQpP Y&VOHGN\ SURFHQWXiIiOQtKR PQRAaV)\

Tabulka2) 60RaHQt YJRUNS$ Y\KRGQRFHQéFK SRPRI

portlanditu v %.

OLQHUIO "pONI 5min. 10 min. 15 min. 20 min.
Alit (C3S) 23.90 45.00 59.70 64.80
Belit (C2S) 50.2 36.0 26.9 23.80
Volné vapno (CaO) 3.30 2.50 2.20 1.30
Portlandit (Ca(OH)2) 22.60 16.40 11.30 10.10
Suma 100 100 100 100

Tabulka3) 60RAaHQt YIRUNS$ Y\KRGQRFHQéFK S RIFERMt\

OLQHUIO "pOND 5 min. 10 min. 15 min. 20 min.
Alit (C3S) 30.81 53.81 67.17 72.02
Belit (C2S) 64.71 43.05 30.27 26.45
Volné vapno (CaO) 4.47 3.14 2.57 1.53
Suma 100 100 100 100

Obrazek.2) 9\KRGQRFHQt ;5' DQDOé]\ SUR MHGQRWOLYp L]R\
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Tabulkka4) JiIYLVORVW YHOLNRVWL NU\VWDO':

'POND YESDOX 5 10 15 20
Velikost krystalitu [Nm] ~ 97.199 100.278 101,338 104.889

Obrazek.3) KRGQRW\ ] WDEXON\ YORAaHQp GR JUDIX ]iYLVORVYV
YéSDOX

= WDEXON\ D REUIJNX MH SDWUQé YEYRRE YMOILDEB X WLHNW\N
VH SRP UQ UySueORBRY PLOQXWIFK GRVDKXMH YHQLNRVW N
104,889 nm.

=iY U

7HQWR pOiQHN HBRQIVDPRWMBUPLFNYESOOUAS L NRQVWDQWQt V
YEYRM NU\WWWDOLQLW\ WULNDOFLXP VLOLNiIWX 3L JYROHQ
aLIRWHUPLFNé&RK1Y, a5t mikut. ([SHULPH Pav/sPOIQLSXOIWRUHP
Y\aDGRYDODidnti&ké PBKOHW V S HVQéPL SDUDPHWU\ 9éVOHG
je 73 mg s objemovou hmotnost t2,285 g-cm® 9&éVOHGN\ V U$]QRX LIRWHUPLT
D NRQVWDQW Qté \DKHOPWR X 4H VOGUBRMBDFtD S HP QD PLQH!
SUREtKDMt YHOPL U\FKOH QH ERR a8&entifiloia® 30V81 K. ®\OR
PLQHWKi®® SR PLOXWiNK/VEXSG QS WP aia CsSve |QDpQpP
PQRAVWYt WM% 6RXKWPVQ E\OD VOHGR Y0Q BcHereyav®iD O L Q L W
PHWRGRX D SR PLOQXWIiFK YESDOX GRVIKOD YHBORARVW N
SU$SE K NU\VWDOLQLW\ MH Y JiYLVORVWL QD pDVH WpP OLC
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3RG NRYIQt

YyOIQHN E\O ]S pBdp&odi [rojakiu (FAST-J-22- BWXGLXP ODERUDW
S tSUDY\ VWUXNWXU\ D VWDEDRCSLR\GSWUR X DDUFR M BN O L*$ i\
05122S (90LY NRPELQDFH WDYLGHO PLQHUDOL]JIWRUS$ D
Qt]JNRHQHUJHWLFNpKR VOtQNX
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VSE PRO VASE SYPKE MATERIALY

Detekce prachu
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SVS FEM \nsys

Jak odhalit rezervy v cementarenském
provozu a snizit produkci tuhych
znecistujicich latek 0 20%?

Pri kombinaci peclivé mechanické inspekce elektroodlucovace a pokrocilych
numerickych simulaci [ze odhalit rezervy v cementarenském provozu a snizit tak
produkci tuhych znecistujicich latek az 0 20%. Jakym zpisobem?

Provadime numerické analyzy cementarenskych zafizeni s vyuzitim Spickovych,
modernich nastrojl v programech Ansys Fluent a Ansys Rocky. Mame dlouholeté
zkuSenosti nejen v oblasti simulaci proudéni, ale i sypkych hmot a fesSeni
pevnostnich analyz.

Jsme Vas Ansys Channel Partner pro Ceskou republiku a Slovensko.

Projdéte si, co
vsSe poradame.
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