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KULTIVCCIA ACIDITHI OBACI LLUKSSEERRI BORASNKS CH

ZLOKALITY SMOLNCK

CULTIVATION OF ACIDITHIOBACILLUS FERRIVORANS FROM AMD (ACID MINE

ABSTRACT

DRAINAGE) IN SMOLNIK REGION

Zuzana BS8rtovs§
Dst av Ge,8AVKogn icky

Theaim of this papersi toshowproblematics of acid waters formati¢presented in form oARD-
acid rock drainagend AMD- acid mine drainageand thento understancconditions, in whichad-
dophilic bacteriaare able to growin such watersin order tofind it out, we collectedschwertmannite
samples from the Pech shaft 3molnik and prepared solid and liquid media thebntainsferrousion.
The media weresed for cultivatiorof the bacteria alifferent temperates

Schwertmannite mineral is an ochreous oxyhydroxysulphate of iron, precipitate from suigthate
acid waters. For the first time it was observed during the characterization of precipitates collected fron
acid coal mine drainage in Ohio, U.S.A. The minggat its name after th&ermanscientist Udo
Schwertmann, professor of soil science at the Technical University of Munich (Begrelm990).

In case of subsequent cultivation ofdmphilic bacteria, we used collectsdhwertmannite sa-
ples. Bacteria t&d to adhere to the solid phase rather than freely float in the waterdarh at 6 s
there is higher concentration of bacteria on the $haiftalls, where schwertmannite is formedhds we
usedit as a primary source of bacteria.

bvOD

| dent ibfaikk &aiia& | nych

na pre

apyritu (FeS) . Pr 8ve pyricthtoa sknod ing i§ &gocihe ndt &8rl inaec s a st
openlich bansklch priestorovedaoekol sgbdk
edie. Vyuadditad ot oalbdardayri@itditidairo®h saa pr §v eo- h olj
sul fialekd cpnr imame r 8ol ys |
¢Hallberg and Johnson, 200bys a pr ob | ®mpl kv adpéer a & kot a mp h §
dzemnTlawsdiup kovosd 0 potr avi nmoh®hedukov@ . SaZlcm by sa
1

ZO0 zat
prostr

stred2utzianms ibashrsm ? s k y b om

d§
p o
spltsob
Y

NS 5 o
- <

)4

Nad ayr Tuankptr@&rcivanmsi . Tie mtgu sl %gi S nafr 2

om zvigila hodnota krajiny a udrgateOno

BANSKE VODY
® vody sa v pr2rode v gcdkoghdmijndge" blebdlvmar i
priestoroch zasiahnutlabi Sdambone deaaBa

lkagvils psov/d st attbf imdipe®M®l v vystaven® plsoben

ku kyseliny s2rovejs p!\Wzonbiekn 8A Rolx/i AMBCC i joeu

gelezitPragvéays@l sppH{eoBEmp &k 8§ kylsll ®h o ppHo st

aat'ifel eNal ej oziitdigeip-Sn kaogkel pt sob? alk-o

ne,ao ky3b2kpl!sobuje oxid8ciu inlch miner8l ov

koncen

V ky
podg at n
d § cFcev i

sekund8&r ny cahk omisn’/e rs8cl (olrd.) jaronig goetiia tepidokrit (Kupka,2004).P r § v e
rchu tlchto twhklidhujz dakn ®ch d z akoliteyvP ¢

na pov
vode.
mi.

tr §oixii ckdkhc koo otv Frasekinstgute20&2h v od §c h (

slom prostred?2 je chemick8 oxnod&ctioardelé

e pPuvygwjmnowki dgp tie zdbah dbaarkit c®r i ¢k all mhBext-<
ac ako mialFRe wdakrd &th wyddni enk ac hr pzrnégyeovhp i

Tie sa vygyshjtwhpbansbrabovadabdakt aifsmBl

V [

v h

spol ol leynsltli ev marchi§ldata j Wa

K |

C
le |
S

Ay C /A

D=0
= X -

= 0O




METALURGIA JUNIOR 2017,12.-13.j] ¥an 2017, Her Oany

KeNge tvorba kyslTch vid je z8legitosSou d

pr2stupy, kt off ® cwjdid éd | dhvoydpdprhak omo d ma 8y nSe koodvsyt

as2r ®nlyegi t 1 feokr aEEm&e. Pr e uReloxh Idemcikeges! om pr
vhodn® pdudin®-ox@eildag #c e b a Adidéhiobaeillus ferraopidadskaletm ¢he
tospirillum ferrooxidangKupka, 2001).

Vkonel nom kr oku bsy rsaac omaahSl ov ypg ceckaarjiv& e kyb-l1 ®

0

k

t o stpppAko navrhol vo svojomodh&nky bohn skotsotr@moh

byaci d @feiliere@ u kas j S4creamu klug Kéc@miocou svojich fyziol

pom8hal insifpz v magnpHvayS ek aj o ast v aideyjv ae gi aduce ko

OBRCZKY
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7§
2kai ¢ ddh t0y3 .

Obr. 1Schwertmanitv z ni k aj %ci na v iStmoK n
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POROVNANI E KVALITY AUTOMATI CKhCH TVRDOME

QUALITY COMPARISON OF AUTOMATIC HARDNESS INSTRUMENTS

Peter Blagko, Jozef Petr 2k
Technick8 unHvtemnzcka Kalgulcta, bHBstav m

ABSTRACT

The aim of the study is guality comparison of ten automatic hardness testers that were tested by

CRM method. The applied loads were 10, 25, 5018@Y. The influence of the applidoad as well as

the ISE effect were evaluated using the Meyer index n. The difference between hardness testers is stati

cally significant.

bvoOoD

Neoddel iteOnou s% asSou kontroly kvality vst
asamozrene aj vIistupov z viroby s¥% sk¥%iky. Medzi |r
technickTch materlﬁlvm\dopairiponhé)aar\/u(ekmrk;acd Vi h
pokl adang8 nez8vislosS nameranejpgbdonidaot Avdgakda
ast 8l e nevyriegenl probl ®m je spojenl s n2zkym
em. Jav je zn8my ako vplyv velOkb)stra vu IHsatosticuk y |In

Viznam zabeazkeladviarny memarc&ac?hctz apr adendv ar ef |
EN ISO 9001:2015 80 konkr ®t neHwd ndt8enrkiue 9vOdkgosdmn azs§tcii a |[m
vhodn® met-dy monitorweyhondapcmeaminaa, tata® abbglye
[1. Avgak nie |l en t8to pogi adalNaklaj?2syhs tnRammua grda gk
ako syst®m manag®rstva m¢,amiVa iSO g dlz83@i 20 1
pr2stupu pre meracie procesy. nal §2 m ddrvgpaming |§

zvygovanie kvality pproodd.uk\ ise¥sl amsennogsiped urdpSrkglagadiyz \Bdc

vu sk¥gkwurthokto pre kontrolu kvality kovovlch
6507:20093], [4], [5]. Tieto normy popisuj % met- -du meb-an

nlfch strojov (tvrdomerov) a kalibr8ciu tvrdome
tvrdomer, pomocouj &merVbbodmgbesSdpeho pougitia [n

Z meran?2 v praxi na r*znych druhoch automati
pre dostatoln® zabezpelenie metrologickej konf
ukazoat el e. Je potrebn® maS na pam?tivséometi avls
begne vykon8vanl pr ecversd,onmea orvaz dMeaglana & maikj+o@ [ i
dilegitejg2m zdrojom chlTb v mdtm dekYioaloer, seva §tt
ho rozhodnutia obsluhy r i ur|l ovan2 okraja vtlal ku, ako aj
me r foh 2
| DENTI FI KECI A FAKTOROV OVPLYV®eUJBDCI RIKROLh SL EDOK
TVRDOSTI

VzhOadom na skutolnosS, ge pri meran2?2 tvrdaos
s¥% visledn® hodnoty tvrdosti ovplyvnen® cellm
kompl exom mechanicklcliZdavbydni k§kchyohfakastraees n
rakterizovaS ako jednoznal/ne Fa&tongvavypl yyRuk §
namer an® hedmaodtoystmi,krm* emehrbkzdehl Shdskupaan, |k
guj Y:

1. Faktory vypllvaj %ce z vliastnost2 meracieho|
2. Faktory vyplTvaj%ce z materi 8l u meranej vzo

Z8kl adn® faktory ovplyvRuwjrdoet Vv sl|vVmammnk§hiseea rmae

wovho diagramu na obr 8zku 1.
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Obr 1 DiagBamepgkdhVi 61 ahi kawa di agr

Vi g§mci gtwdie bolo viskumnou vzorkou desas$

vt abuOke 1) . Kvalita tvrdomer ovn s a bhyo dsnao tziilsat i

na vliastnostiach konkr ®ttakghy sagkistgrozbialyaredzivvedommekmy
vzhOadom na | SE.

Ako sk¥%gobn&8 vzorka bolo pougitlch pa$sS dger
ng8l nych hodnot8ch: Hc = 195HVO0, 0519HVQE2kIVOTr D& R
predpokdaikld& kvalitnl upravenl povrch s kongt a

Tab. 1 Oznalenie automaticklch tvy

Tvo tvrdomera Struers Shimadzu Struers LECO LECO

yp Duramin5 HMV -2E Durascan 20 LM247AT LM700AT
Oznal e D5 S2E D20 L247 L700
Uug2vat Univerzita Univerzita Viro b. n Viro b_n VI sk um
organi organi | organi
. ISO 9001 ISO 9001
Certif ISO 9001 ISO 9001 TS 16949 TS 16949 -
Posl edn ¢ Pri ing Pri i n
kalibr 72011 i tvrdomera tvrdomera 72014
Wilson Tukon LECO . LECO .
Typ tvrdomera 1102 LM100 Mitutoyo LM700AT Micromet
Oznal e WT L100 M L700S MC
s, VI skum . Virobn VIirobn VIirobn
Ug2vat . Univerzita . . .
organi organi organit | or ganil
. 1ISO9001
Certif - 1ISO 9001 TS 16949 ISO 9001 -
4 —

Poslednt 75014 9.2000 3052016 | P11 nd i

kalibr tvrdomera
Indentation size effect (ISE)

Typave OkosS | SEvant ujamedvmae hodnot2me pondeco
ruje vzSkhgmoedmiim nhabagentinkau vitlal ku. Jecvy
kom vz[Bahu 1

F=Ad" (1)

iu
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FINNj e hodnota aplikovaAPbogeaBatyenchkl Koeygbdnl|i
typu vnikacieho telesa (Vickers, Knoop, Berkovichd)jmm]j e pri emer n8 hodnota
anje Meyerov index. .

VzhOadom rknmt gienndeenxaws | € $uj %ce z8very (obr8zok| :
Ak je n < 2 tak tvrdosS rastie so zniguj %cim |s
Ak n = 2 tak hovor 2 me, Vge plat? Kickov z8kon |a
Ak n > 2 tak tvrdosn? rkl/lerse8v esr k@ slagBic.i m zaSadgle

Existenciu | SE vysvetOuj¥ rtzni autori ako |v
[9,[7],[10. Kagdop8&dne m!gemeePhboefadSEgyge ma n ykoe raa
rot vrdosti vpllvaj % faktory na obr8zku 1.

A A
zﬁ G No;m<alZ[SE
.§ Ak n = 2, mikrotvrdost’ je nezavisla na HV
aplikovanom zat'aZeni a plati Kickov zékon
g 2 ISE Boundary
% cverz
1
21:0 2:0 3:0 4:0 5:0 6:0 7:0 8:0 9:0 1:00
Velkost’ aplikovaného zat'azenia F (g)
Obr. 2 VizuwdOk@&stiia It ypup@amocou Meyer ovhlo
POROVNANIEAUTOMATI CKhCH TVRDOMEROV

Pri automaticklch tvrdomeroch sa predpokl ads
tvrdomery maj?% oproti markw&ilt myyrh uawtedrkatsit ¢ k @ pr
softv®r meraj %ci sabOkopbBuggkbiabknobeazei a et l|a
nz2. Pomocou CRM sa zabezpel? pougijie rovnaklc
hodnota na danom rnomidmiren cu phhdabistodadmesCBMI ani  hjo
nai nl ch tvrdkmeBbob. zES8mych i nform8ci? ItSbb urok eC
SsY zobrazen® hodnmoptrye Meeyderr cotvlhCRM® ntdverxduo mer y a

Tab. 2 Hodnoty Meyerovho indexaV8 vi s | ost i na pougitom CRNM
CRM D5 S2E | D20 | L247 | L700 | WT | L100 | M | L700S | MC

195HV0,05 | 2,01 | 1,78 | 1,95 | 1,97 | 2,03 | 1,94 | 193 | 1,93 | 1,99 | 1,99

242HVO0,05 | 194 | 1,76 | 1,85 | 156 | 1,89 | 181 | 1,73 | 1,89 | 1,89 | 2,04

327HV0,05 | 208 | 1,8 1,97 | 197 | 1,99 | 192 | 1,86 | 1,99 | 195 | 2,12

392HVO,05 | 204 | 1,86 | 2,03 | 2,19 | 201 | 198 | 2,03 | 207 | 1,99 | 226

519HV0,05 | 218 | 1,86 | 2,03 | 2,06 | 1,99 | 2,08 | 2,08 | 2,14 2 2,4

Pomocou jednofaktorovej ANOVA e gt artad zsdii eclk Tmedz i tvrdomer mi
indexn,vl znamng = 0,0129) nad Il Ddnemengnamnpogei ho
indexun,s ¥a gt atisticky odlign® vzhOadom na pougi tl
inl | SE. Brala sa do %Ywahy t10r28 &G 300 gedant=i2@pne v i |
kagdl tvrdomer. Meranie realizoval opetr monomk
tvrdosti CRM, ktor8 je dan8§ jeho gtrukt ¥r ou f

7
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n8§rast hodnoty nkkojeirdivehSd niankKeelkdszBowx3 Pl ot e |t
hodnt!t Meyemnzawlsd aitriccehx tmut omati cklch tvrdomer gv
Hranice akceptovateOn®ho M=e3 sstanovili oasledavdes Romgcouo k
jednofaktorovej] ANOMWA ik Istvdronaaw alpltkaovan®hg
mikro-tvrdosti. Hodnota Meyerovho indexy pr i ktorom egte bol S é& Yama
nT, sa stanovila za hranicu akceptovave®aosast | z

gtatisticky viznamne

prejavovaS2pKRiOho8not §ch

2.5 %
2.4 X Lower
Eﬁgg T whisker
'8 . X = Upper
';2'1 X T # ?: whisker
S 2w
219 % %
218 X b ? ¢ Mean
=
1.7
1.6 1 —— Median
15 T x T T T 1
Hcl95 Hc242 Hc327 Hc392 Hc519 X Min
N=10 N=10 N=10 N=10 N=10 X Max
CRM
Obr. 3 Z8vislosS Meyerovho indexu na
ZCVER
Zvyggie uveden®ho m:geme potvrdi S, ge twdam
yerovho indexinatedaapna namer an ® -thvorddhoosttyi .miFrrio n2 zky dh ap
il100gsa na tvrdomerochvpOkpaviuj “SE!zGwios|®psgtaia mea
CRM. T8to variabilita nadhodnocuj e-tvrdosticamb g @ od ih|e
kneobjekt2vnym z8ver om, ako napr2klad odmietnu

potre

bn®
pri

spomenwwS, ge

metrologick® pogi adavky

ISO 65072 kagdom a&ml2i ks anri d mL70%aB20Juk r ddromeh ys a
ISE prejavillenyvmi ni m81 nej mi er e.
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KOMPLEXNE SPRACOVANI E STEROVW VAR®DhZ IZN KNGDWA N |

COMPLEX DROSS TREATMENT ORIGINATED DURING HOT -DIP GALVANIZING -HARD
ZINC

Katar2na Bl algkdd w8,s kJBar mi | a
Techni ck§8 Kwmiiwearaxziht,ta Hwt n2 cka fakul ta, BDs

ABSTRACT
The main aim of this paper is to study hard zinc treatment possibility. Hard zinc originates during

batch hotdip galvanizing due to exceed of maximuon solubility in the molten zinc. Hard zincrco

tains intermetallic compounds based on Rgphase in the zinc matrix. This phase represents an kmpur

ty and thus the present paper deals with the pyrometallurgical treatment of the hard zinc sample.

b WOD

Proces giar ov®ho zinkovania je splsob n&n$§
| i astku ateb®omlechrany ocele pred kor-ziou.
apreto koroduj e prperdonstsrtenyep prrﬁeajﬁgoa:retho uz ivn k 0?v-® h
vanefmiggde abyS rozdel enl podOa sp!sobu zkwunkomwla.n
sov® ¢giarov®ho zinkovamio&rj®e pNadlOaj sl e 0 procése.n
Pr2tonmnn8 spar 8Zzameri ava na tvorbu tuh®hok coordkpra®@
vkroku samotn®ho zinkovani a.zih&Klowvssjpdmoreni mcee
465 AC doch8&8dza ku rozp¥%gSani ul ¢gred emax idm§ |zni en

gel eziankvo v e j tavenine prjiehdanvey!l Yl emli cut ev od ofconr§

FeZns, T8to f8za m8 vyggiu hustotdushedkpyet bhste
zinkovej vane. Vznikdsc e i ntermet al i ck® f8zy sa nazlvaj %
vpravidel nT ch i ntdeaznkevamjovdnea@ddporbeedr8awmaniz spol ol na
spracovanie, keNge obsahuje vyssakujelp® &dnaviaza®-o v

je dilegit® n8jsS mognotsd i g gleechoa.r akk o §xh ed M&
pyromet al usryg,i ckkeGN gper oocdepad obsahuje vysok¥ konog

s
S
0
ho na zinok vo forme Fedenf 8 zi mkov e j matri ci . VNatomato tye cdpalu® mu
m
e

POUGI Th MATEWETELD YA

Za Yl el om zistfe®iav@hemilck®Pdmwi aa tvrd®ho zi
pomocou AAS (atomov§ afb&zoawd n&n aslpleckdifrakmamsira tymua
X-ray diffractometer PANalytical Xopert R&HA. MP

Tab.1Chemi ck® zl ogenie tvrd®ho zin

Prvok Chemi c k ® Z%]Jo gen
Tvrdl Fe 2.81 2.55 2.67
Zn rest rest rest

Ztab. 1 vypllva, ge ie8ledéariyyok o lvien 2ajréind
sYs zobrazen® visledky f8zovej anallzy
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T

KB01_Blaskova

|| miiin .

Zn2.00

FezZnl3

3600 -

1600

400 Eh

TrT T T
20 30 40 50 60 70 80 90 100 110

Position [A2Theta] (Cobalt (Co))

Obr.1RTG z8znam f8zovej anallzy tvrd®

Tab.2F8§zov® zIl ogenie tvrd®ho zinku.

Ref. Code Compound Name | Chemical Formula
96-900-8523 Zinc Zn2.00
03-0651238 Iron Zinc Fe Zn13

Zo z8znamu RTG f8zovej atnvarldany zviyrpk|~uT vma Vv r-gaez| ag
me i nter met aFeZnmzpk eT a kKt8izeyg thyplu pot vrdenl predpokl

for me. Pomocou sveteln®ho mikr owdlsd puwolkolj ep anm@n
obr. 2.
Bl L S R )
FeZn,s e Y ¥

Obr.2Met al ografickl vibrus vzorky tvrd®ho ziln

Zobr. 2 mogno vidieS$S, 39% i oz minknejmaticise & Gk ¢ §$
pri bl iT@i0em.S0i eOom zistenia spr8vanieaasaat bod@h
DTA analllszedaok je zobrazenl na obr. 3.

10




METALURGIA JUNIOR 2017,12.-13.j] ¥an 2017, Her Oany

DTA /(uV/mg)
TG % Flow /(ml/min) DTG /(%/min)
101.0 1 exo
250
100511 S ro00 | o
100.01] [ 200
F-0.2
99.5 r-0.05
r150
-0.4
99.0 0
98.5 L 100 r-0.10 o6
98.0 1 il
Wik +-0.8
g 50 r-0.15
97.5 T
_______________________________ g 1.0
97.0 Residual Mass: 9698 % (748.1 <CJ | ©
100 200 300 400 500 600 700
3 Temperature /°C
_&m 2017-0405 10:58 U:' STA449F3

Obr.3VIisl edok DTA anallzy tvrd®ho zi

Zvisledku DTA anallzy vypllva, ge pri tep
mogn® vidieS aj viraznIim endotermickIm p2ko
FeZnst r ansfor muj g( chrau H18 zeain FeWean mk c ki § pe &§xa sa p
kompl etne t erkuzp¥y Sa nku (tret?2 endotermickTl pl?
pod 748 AC bolamnogtsatvkodF cl@nt@hovZvypl Tva,
vyparil oievamal as zahtr

Postup experimentovani so vzorkou za ¥l el d
sch®me na obr. 4.
[

| suckEz |

. Tvrdyzinok |
L]
Pyro rafinacia -
L vycedzovanie J
|

!
- =X -

Bez &
aditiva J L Al pridavok L Sipridavok
J

\s

Rafinovany zinok spat
do procesu

Obr.4Sch®ma rafin8§cie tvrd®ho zi nk

T zimaki ®#8cbayem
® akdreet PVkjan & kTai et @
i aza$S -AdeSlat Ipm 2ts

Zo sch®my vypll , ge twvr
cedzovanidbezaz a pr 2 davk vybr &oh&
polas pretavovania vzorky nav
oddel i S od zinku.

vV a d
u In
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ZCVER

Vpr &wil a strulne nalrtnut8 problematika vzan
sa podrobil vstupne] chemickej a f8zovej aahn a l
ch8dza ¢el e znkove) matrici @azf@me@ntermiea | i ckeji3, f Bz pr PeZd&r o
vuje aj okeéOsmodbdseParovania tejto nelistotby
vycedzovaniepr 2davkom hlin2ka alebo krem2ka ako adi
zozinkuavytvori S intaromat @l ingkm® fv§zmystshos Sami neg
by bolo mogn® ¢Jgelezo oddeli S od |ist®ho kovov
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SKLADOVATEOGNOBERSOISRMIVAMINABCZE ALKALI CKKCH OYI L I

STORABILITY OF CORES BONDED WITH ALKALI S ILICATE BASED BINDER S

Martin Conev, l veta Vaskovs§
t

Techni ck§8 Kwmii we raxiht,a Hut mrtallkgee f a k u | a, |t

ABSTRACT

Aim of this study was to examine possibilities of storage of cores bonded with alkali silicate binders
cured by dehydrationnbrganic binders based on alkali silicate solutions for core and mould production
in the foundry industry represetite most envonmental friendly technologyuring the core and mould
production or during the pouringo odours aneémissions are released, whatc@mpared to the resin
bound sandgreat advantagddowever the use ofnorganic binders brings along some technological
iIssues such as poor knock out properties, difficult sand reclamation and storability. Test baremade
different core mixtures were submitted to the different storage conditions in the climatic chAerder.
ing strengthand free water conteiff test bars wereneasured in certain time intergalithin 24 hours.
Based orthe obtained results, storagaderconditions withthe absolute humidity of 9,21 g/cm3 were
evaluated as idealithout strength decreassibrageunderconditions withthe absolute humidity 14,97
g/cm3 were evaluated as critical with limited storage time and storage conditionhedtbsolute h-
midity 27,31 g/cm3were characterizeds not suitable focores ormoulds bonded with alkali silate
based inorganic binders cured by dehydration

bvoOoD
S narastaj¥%cimeopdlt®m Z §kad nowhraanu g izvSoutjne® ¢
opougitie anorganicklch spoj2v na jadi& zzéevasehskaml i |c

priemysle. Pougitie anorgpadckfchregsejavupeet
naj menej gkodl i v§ mpareown am? neslo gpar mieset ke el i ses.p oM | v
odl i epprain2viar obe j adizeSrpawcywoQREjviane mi saine ra a nci ¢ k|T
kTch silik8tov so sebou pring§ga ur|lit® technpl

odl| i arteg,enzelr88 ci a poprgsd g ®he DEdjri wav yat vbbmedanh é
skedovat eDnosBxifdtuj ¥ dva z8kladn® sptsobycvytjv
klch silikgtov [5, 6]:

Vzni k g®l u chéemévwkatunl emkad o1 (1) :
0 0 & Y& 00 0 YR O e @

Vznik g®lu fyzi k&datyml vytoceagzofan2 m
0 0&YQEOO 4 0 OU8I"Y QU € Q) eeeiiiieiiiieiiie e eree e e 2
Vz8vislosti od sptsobu vytvrdzovania s¥% dosi al

chodu vytvrdzovarny @t glei k8l mirRadatr weipemslq bkkjt 6 r ®n %t| o
je preto krehklI 6 takistoip@x me# $ Sikluy P¥Himdly@i & 81 nom| \

kt orT m8§ nkeophoerruegnetnmn¥ agt r ukt %ru, vislvgdlgom Ipehn
vliastnosti. Reakcia fyzik8lneho sp*sobu vytvrd
dodan2enmedgia do syst®mu, zalne prebiehaS8gvrat
tovejsieted T m str ajfadipevnolsoimige sptsobi S ich irozlp

ny alebo prehnut® jadr8§8 m!dgu n§sl &dliuodiate.SEN 2 V n
sn2mky na Obr. 1 zobrazuj¥% spoji voviRouflmst 2 kly
af yzi k8l nym vysugovan?2m (1b) [ 6]
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Obr. 1 SEM sn2mky spojivovich most2kov y
a fyzik8l nym vytvrdzovan2zm (b) |]

kvivoju novich spoj2v na b8ze alkalicklch sil
predstaven® poprednimi virobcamiokui20@3 enBiket
syst®my s¥% vytvrdzovanw olrl¥acvincen f]yazdirkqBul rerfylnk \s \pst pe
hor %cim vzaBohaermh,osdlie na pougi tcohne nsiycskt8® nmee ank!cg ec
tieto spojivov® syst®my vyug2vap#j pvesadyhebhi
vprocs e mi egapir 8gkxme kit ofro® mea jaa za Y%l ohu zl epgov
Pr2sady spomaOut “msplPemdwijrdakkli adavat eOnosS jla
sp8ja jednotliv® spojivoxi®on&Istaceil il R&:t g8 t i
zobrazenl zjednodugenl mechanizmus spojenial ¢

Pogi adavky cal ize8keaarzm2 kamv na zI|l epgenie vl aisdinos$t
[

oM O O
P
"»’114'00.-0-'?-5"
s . . 2
8 & 0 e
NaO [‘.o...o.-.o.&.o.u'.\._.,

. 1 i
O O Ot on B v
e o 3 | 9. 01 SO
n;»{{,‘.O-‘\ el ONa OM O-% v:vl-' «0«8-0-5.0-0 "..'-,v i
R W 3 ' 5
-2 O > o 7 !

*or \o_ O 0@ owor]
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g Ogu® O z.f » Additive e .. gt

> §e0-8"  8-0-8-0-8 o
N oWSs  © b
tak Z‘»q:q:é - ?fé-“';‘--

Obr . 2 Mechanizmus vytvS8rania trojdi mejn:

POUGVIT£ MATERI CLY A MEVTéDY B
CieOomprscej bol o pos%di S vplyyv podmaaoogaekit-:latléEv

vV ami na b8ze alkalicklch silik8tov vytvrdzov n
vohybe boli vyroben® na | aborad  -pubim ket are®h
v [10]. Paramet r eTas k @stnigorwlzcnha | zerme?snt SsH/3B 2v m8 v e Ok
038mmastrivo SH35 m§8 veOkodyS odbterndddiv@hoa Kimajokay ®0 |v:
komore so stabilnlamiel pddminenk amhktoospliot Yre ppoS:s
bol i pougit® tri rékzae2wvwasfavehkamhpl bt g1 @
Tab. 1 Zlogenie sk¥manT ch ZabePddmienky vikhatickej komore
Ostrivo [%] Spojivo Pr2sad Teplota Rel. Abs.
R. Obsah Obsah # . vl hklvIl hk
SH32 [ SH35 Typ (%] Typ %] [ AC [%] (/]
1 100 - A 2.2 1 0.8 1 25 40 9,21
2 100 - B 2.4 2 0.8 2 25 65 14,97
3 20 80 B 2.4 3 2.0 3 30 90 27,31
14
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PevnoshS bwe bol a mer an24 phoo dli,n §2,h kimaitkey, Boobra Okirem
mer ania pevnostnicholwdalstmno®he] bobdynepambdbcou| |
anal yz8tora za n¥Yelteilkoym svpy?jtanderje nrieaa kkcii e ( 2) ¢@r e| |
Ky s% priemerom troch meran?z.

VhSLEDKY A DI SKUSI A

Grafy na ob5 §gkedht 8yujd%uanameran® visleddch tro
riznych podmarealkatc?hv ri egjp ladltohwk onsat iQbrZ 3 j e @mogne
nevpodmi enkad4@%2b6elA€t v ngdnfabslvh khkotsit i )9 ,n2In§ n elg
pevnostn® vim@mrsitenlweshtu miadii | nwe 2 4 ujehimeatahia obsaliuo t ¢
voOnejs kv¥ogdoyowwl ch vzork8ch, ktorl phepdaekcdaladl 0ola
znaluje pomall priebeh sp2tnej rea

4
Y

".f}—fyv—f;/—"\,}_/——ol

35 wlk0\+—/,0 -

Pevnost’ v ohybe [MPa]

Obsah volnej vody [%>

5 0,6
1.5 0.4
¢ 02
0.5
A A A N A
0 b—o—b—tb—rd— = 20
0 2 4 6 8 10 12 14 16 18 20 22 24
Cas skladovania[h]
--R.1 Pevnost’ 25/40 --R.2 Pevnost’ 25/40 > R.3 Pevnost’ 25/40
—4—R.1 Obsah vody 25/40 —4-R.2 Obsah vody 25/40 R.3 Obsah vody 25/40

Obr. 3 Priebeh pevnost?2 a obs a0®uel vitké3mej v od

GrafynaObr.4u k az uj Y% vans?l evd kpyo dmeirenkach 25 (87 gcm6 5 %
abs. NavhksdseXikov je mogn® vidieS, ¢ge po jedhn:
apodi6 hoding§§ch sa pevnosti mw8slaezdek zmri ajsuk a4 i d loa
dier, najm2 zlogitlch tvarov (naprpr Vvjlacdhr 8§ vhoold
zodpoved8 pri eterealed2 pevimodi A.sd¥¥ pevnosti Nal-e j
nej vody.3 Zsmeszd8§8 byS viac citliv§ na pabsami enk
voOnej vody je najviraznejg?2.

1,5 1,2
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Cas skladovania[h]
-8-R.1 Pevnost’ 25/65 -@-R.2 Pevnost’ 25/65 » R.3 Pevnost’ 25/65
—4—R.1 Obsah vody 25/65 —4-R.2 Obsah vody 25/65 R.3 Obsah vody 25/65

Obr.4Pr i ebeh pevnost&oayolpsahpodmdeelkkasi h 25 |A

Obr.5predstavuj e stIeddxlyqnj‘eoérmﬂajai‘pp&dlmisemkaclmb:%
t2vnej Qu3Alpddadtsi. vAuhvkeodsed)i.ch visledkov je moghoc
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stat i | i svoju pevnprsiSe it ekkumel hokchinmyyi ,t et ov t akti eg
vody, | o poukazuje na rlchly priebeh

Obr.5Pr i ebeh pehvnmowa@nej owesdy p rod % plbwhkostie n k a c

ZCVER

ZdosiahnutTch vI kov je moga@osgangtht mu
nazeke8§al kalicklch s § t o ypodmignkaehradozsoovl avmt Tncohg,2tvel h
gem3 mit ge byS vyhodnoten® ako ide&lne, prebog
dysawri ebehu minim8lne 24 athethddu ne inkdvdcsddeibvg- mi
hodnoten® akbmekrzienhi mk®asom skladovania, prilo
Podmienkysa b s o | %t n o @7,3¢ ¢/dmBbbowod Sow yhodnoten® ako n@vh
ko pevnosSva&iigeb nV t h aprebehu khoding. Meestaclyy wg gou abs

sl ed
i1k

(O

vihkosSou je mogn® odpwzatl v dr esnklicahd oprraiké sb o) nagdci|

sodvI h|] oval om.
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