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POSSIBILITY OF UFEH ASH FROM THE MORAREGION
TOSOIL TREATMENT INABDCONSTRUCTIONS
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Annotation:

Fly ash produced in the Moravian region was tested as a potential binder. Tested siliceous fly
ash of tass F (ASTM C618) did not showed hydraulic properties but it showed positive effect
on reducing maximum dry density of mixtures, increasing the IBI value and decreasing
tendency to volume changes when the amount of fly ash was increased. The results of
laboratory tests demonstrate the possibility of using fly ashes for soil treatment
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Annotation:

The conducted laboratory research did monitor characteristics of temperature of ash wood
chips, which were gathered according to the applicable procedurben\Vieated, ashes
ignificantly exposes carbon dioxide, which has affect lom determined characteristic

of temperatures. This negative effect is caused by the process of calcination of carbonates
present in ash during heating monitored bodies in accordamith prescribed procedures.
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Na,O 0,46 0,13 0,26 0,24
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FeO; 13,20 25,63 10,05 0,29
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Annotation:

For predicting the behavior of the hydrogeological environment while storing secondary float
energy byproduct is appropriate to use the hydrogeological modeling. The implementation

of longterm monitoring relevant inputlata is suitable and as an application for verification

as well. The modeling can be used not only for detection of geotechnical risks, but also for
the transport of contaminants.
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Annotation:

In the production of building materials the emphasis is put on the utilization of waste
materials generated in various industrial processes. This contribution presents the influence

of finely milled secondary raw matelsasuch as fly ash, waste glass and slag on physical and
mechanical properties of cement based materials. The paper is primarily focused on the
determination of shosterm mechanical properties of testing samples of age 3 and 7 days
with partial substituton of cement with secondary raw materials at a dose of 20 and 40 %.
Furthermore, the influence of their fineness of milling on the workability and development of

the strengths was determined.
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Tobermorite is the main mineral compound of AAC. It increases its mechanical properties.
There needs to be done research of influence of type of silica components on the
mineralogicalcompound of AAC. In the presence study, we examine the usage of nature and
artificial silicious materials. Closure of the study will be design of the optimal raw material
composition, also hydrothermal treatment of autoclaved aerated concrete.
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Annotation:

The main content of the paper isitdroducepossible ways of using fly ashes contaated

due to flue gas denitrification. Effective utilization of the fly asmest exhibit aminimum

risks for the environmentand maximum benefit to the practice. As one of the most
appropriate application seems to be utilization as a filler in polyorepair materials based

on epoxy resin, and therefore this possibility is also experimentally verified. Mainly on the
base of the strength results optimum amount of filling was determined. In conclusion the
results of the pilot verification is evaluatedhen damaged precast concrete panel was re
profiled by developed polymeric patching material.
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GROUTNG TECHNOLOGY OBBEMKMENT DAMS
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Annotation:

Sealing technology of sand or gravel by chemical injections are known and used for a long
time. These technologies are mostly expensive. Therefore the aim is to find new materials
and the optimal technologs that lead to a possible reduction of economic viewpoint of the
mixture. One of the possibilities of remediation technology earth dams is a classic injection
with the use of fly ash frommoal combustion.
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Keywords:
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Annotation:

The paper describes the research of stadiilon and liquefaction of soils for their-vse in

the form of seHcompacting grout. These grouts ddube used to fill the space

of underground utilities. The prerequisite is that the solil is stabilized by suitable stabilizers.
Thecomposite is also eeded liquefied by a suitable liquefier. Within this paper is also
evaluated the influence of fly ash for stabilization or liquefaction of soils.
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Annotation:

Fly ash is aexondary material with long tradition of utilisation in Czech republic. Besides its
applications as fill there are attempts to prepare a new hydraulic road binder with fly ash.
Therefore first laboratory tests of soil (loess loams) treatment by mixtuegsped with fly

ash, lime kiln dust and cement kiln dust were executed. Results of laboratory tests showed
that it is possible to use loess loams treated by new mixtures under optimal moisture as fill.
However, a way to the new hydraulic road binder issilbbeginning.

YE N62OLRZ BN @1 YO & RRINE OP B LIWAEINP2ORLINISONSY lidzz ¢ LI
Keywordsfly ash, lime kiln dust, cement kiln dust, soil treatment
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CHLORIDE PENETRATIRNKCONCRETE
WITH POZZOLANIC ADMES

Ramune Lebedeva&Rimvydas Moceikis

Vilnius Gediminas Technical University

Abstract

The rate of chloride ions diffusion through concrete to the vicinity of rebar is a major
determinant of durabity for many hydro technical structures. Concrete is exposed to severe
chloride environments when placed in the salty sea waldnis results to penetration

of chloride ions through protective layer of concretedarlectro chemical corrosion

of reinforement steel. Chloride penetration in concrete with commonly used pozzolanic
additives micro silica suspension, fly ash and blast furnace slag is investigated in this paper.
Variety of concrete recipes produced changing up to 70% of cement by mentiorexdlmin
additives. Concrete mix workability according to slump test and entrained air was tested.
Compressive strength and density of concrete cubes were tested after 28 days. Chemical
analysis of water from Baltic sea showed up to 15,5 g/l chloride saltsentmation. Chloride
penetration depth in concrete with pozzolanic additives was measured according to standard
Nordtest NT492 and the chloride migration coefficient was calculated using equations given
in the standard. The results of investigation shogniicant reduction of chloride migration
coefficient with pozzolanic additives application in concrete.

Keywords

Concrete, hydro technical structures, chloride diffusion, fly ash, blast furnace slag, micro
silica, chloride migration coefficient.
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AMMONIA AND BACTERIAKELY COMBINATION
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a0K2LIWYeéeOK YSiuloz2f 200 Y2y ARt EYN RdzA N1 L
Annotation:

The elimination of ammonia in CCP produced by facilities using SNCR impatgnt,
especially with further use of these materials or with their deposition. The nitrogen cycle in
the nature is controlled by environmental conditions and by microorgani8otsiities of

present microorganisms determine the distribution of nitrogempounds in the nature and

in CCP. The study is focused on microbiological screening of CCP dumps and on finding
suitable microorganisms capable of metabolizing ammonia present in CCP.

YE N62@t &t 20y

+9t O0@SRtS2ON Sy SNAHSI( ANHLISY ALANRERdz] Sit BAOYSA VI I YRS/ All
Keywords:

CCP (coal combustion products), ammonia, microorganisms, elimination of ammonia
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1 304| 0 43 | + | 1 62 | 11 | 65 65 | 93 | 1

2 106 | 0 230 | + | 5 | 156 | 26 | 186 | 186 | n

3 2.4 0 22 + | 6 4 10 | 13 13 | 16 | 11 - - +
4 9,2 0 110 | + | 1 22 | 28 | 100 | 100 | 80 | 7 - - -
5 11| 76 | 516 | + | 18 | 19 | 19 | 163 | 163 |112| 53 - - +
6 72 | 81 | 44 + | 1 | 48 | 10 | 128 | 128 |222| 37

7 1,6 | 95 12 + | 17 | 23 2 15 15 | 19

8 38 | 37| 159 | + | 4 | 25 0 19 19 |14 | 1 - . +
9 182 | 50 | 121 | + | 3 | 30 1 12 12 | 18

10 10 | 1,7 | 37 + | 2 3 19 n n 192 | 66

11 23 | 133 129 | + | 3 | 35 5 160 | 160 | 65 | 80

12 7.4 0 18 + | 1 24 7 34 34 | 166 | 15 +
13 495 | 3,0 | 45 + | 4 8 0 1 1 19| 0 +
14 1,1 | 03 9 + | 2 5 1 0 0 12 | 13 +
15 36 | 03 0 + | 2 28 | 27 | 32 32 | 84| 32 -
16 128 0 4 + | 7 78 9 107 | 107 | 136 | 54 +
17 6,5 0 3 + | 2 72 | 21 n n 162 | 13 +
18 5,2 0 5 + | 3 14 | 39 n n 57 | 237 +
19 3,9 0 3 + | 1 73 | 51 | 153 | 153 | 65 | 102 +
20 2,3 0 4 + | 1| 55 | 114 | 33 33 | 30 | 299 +
21 1,9 0 3 + | 2 23 0 89 89 |192| 58 +
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USING FLY ASH IN AAHNVES AND LEVELBUBSTANCES
FOR INSULATION SYG@TE
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Annotation:

The work focuses on the using of fly ash in adhesives and leveling substances for external
thermal insulation system. In the practical part there were verified underlying physico
mechanical properties of formulated products in several stages in order to verify the
suitability of using fly ash in these applications. In conclusion, a general summary of the
influence of fly ash comparison with standard products is noticed.
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Keywords:

fly ash, insulation systergTICS (external thermal insulation composite system), ETAG 004
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IMPROVEMENT OF SONAVEMENT SUBGRADEFLMASHES
AND STABILIZED FASHES
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LInjS Pt K6 SyeOK 2SYyz21 Nyyé oK ISYAyZ gyzayz2ai |
L22A @l a8 LRdZONGF 2N LINSRSHONY @|Rmoy+ gt Ly |
WSRyWS2dlFaiagSaA LI Al20FyeYledzF i BNRY NKSY RYJI £J
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ONEGZed tNR GF102 ylFoONDODSYS avySaa 28 ydaiysS F
Annotation:

Soil treatment of fingyrained soils in the subgradéth the exploitation of hydraulic binders

is nowadays a successful and frequent technology uses to improve particularly the
workability of overly saturated soils. Moreover, the use of hydraulic binders also increases
load carrying capacity and reducesfséi Q FTNR ald adzaOSLIIAoOAfAGRE D
included air lime, composite cements or alternative binders. One of the most frequently
applied alternative binder is fly ash obtained during fluidized bed combustions. Fly ash mixed
with an inappropriagé soil form after the compactlon a technological layer with high bearing
OFLJ OAGed Ly GKA&a OFaSz FGdSydAz2y Ydzad o6S L

YE N62@t &t 20y

t 2Rt 20N @21 20182 JGLNI GF 1SYAYyS gyzayz2aia 1
L2 LINf 1 20é aildloAftAlt do
Keywords:

Pavement subgrade, improvement of soils, bearing capacity of soils, frost susceptibility of
improved soils, fhash, stabilized fhash.
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¢ChodzZ 1 MoY { KNy dzi § 2@8$0 S RALAT (1S MIKG 4 WA TK Ot L

< . el dmax Wopt 1BI CBR . E
tvsa dbNF OS] pgmy | e | [ | % | | [MPa]
1| F6 Cl 1750 14,5 26 4 0,55 | 130180
2 | F6 Cl+2% hm. CaO 1760 16,0 23 120 0,32 | 200-300
3| F6 Cl+15% hm. ECH\ 1637 15,0 23 5 1,07 -

4 | F6 @©+25% hm. ECHV| 1565 16,0 21 2,5 0,69 | 65160

5| F6 Cl+15% hm. EDE | 1725 16,5 19 14 0,53 -

6 | F6 CI+25% hm. EDE| 1660 15,5 16 20 0,49 | 130190

7 | F6 CI+15% hm. EPO| 1560 16,5 35 90 0,53 -

8 | F6 CI+25% hm. EPO| 1480 18,5 35 115 0,83 | 160-220

9 | ECHVA 1240 33,0 45 2 0,59 -

Pozn.

“amaxYF EAYHEYN 20602S8SY20t KY2iy2aiG24dz0KS 1 §

WoptZLJGAYifYN gt K1 2ald LINB YIEAYI &N T Kdzi

Bl 21 YOA(Geée AYyRSE gyz2a¢radiA LRRtS 2{b 9

CBRU I f AT2Ny a1l ée AtyRSE{ Iy yems yedHiyic L2 R

i a2dz6AYAGSE YNNEB yIFEYNIIF@2adAr aidl y2®<
| 1 dzOSoyNOK @t f 020e60K (StSa LR2RtS 2{b 7

T SYAYlF YNNYS yIEYNI L@t O yI YMIYINGHI Dt B
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UTILIZATION OF CHHY ASH IN AUTOCLEBVAERATED CONCRETE
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Annotation:

Circulating fluidized bed combustion (CFBC) fly ash has different physical and chemical
propertiescompared to pulverized coal combustion (PCC) fly ash. Amorplgtass phase is

main component (approximately 80 %) of PCC fly ash, which also content mineral mullit and
content of S@is less than 1 %. CFBC fly ashes due to lower temperature of comlmistio
coal contain minimum amorphous phase, but typical for them is high content of free lime and
calcium compounds, especially anhydrite (GaS$d these fly ashes are slightly hydraulic.
Main aim of this work is to examine possibilities of using CFB&Hlyor production of
autoclaved aerated concrete (AAC). The most important examination within this work is
monitoring the influence of CFBC fly ash to the physieahanical properties of AAC, such

as moisture content and coefficient of thermal conduityi

Keywords:

Fly ash from circulating fluidized bed combustion (CFBC fly ash), bottom ash from circulating
fluidized bed combustion (CFBC bottom ash), fly ash from pulverized coal combustion (PCC fly
ash), autoclaved aerated concrete, moisture contbaotk density,
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Introduction

Fly ash is characterized as a fine powder consisting of the particles resulting from the
combustion of lignite. It shows pozzolana characteristics w&itlin chemical composition

it is mostly composed of SiO2 and AlI203 esidThe fly aslis captured by electrostatic

or mechanic separation of flue gases arising as a result of combustion of fine groung coal
lignite with/without combusted components. In lignite ctmstion, a limestone sorbent
isused to capture SO2. The lign minerals agglomerated during combustion forming
bottom ash particles with a wide range of compositions. Sorbent particles, which capture
SO2 are after combustion mainly present as CaSO4 and free CaO [1].

It is a heterogeneous material consists of pads with different physical, chemical,
mineralogical and morphological properties determined and influenced by a quality of
burned lignite and the technology of combustion process [3,4,5].

Varied chemical composition results mainly from the fact that miyburning of the fine
ground lignite all mineral components are exposed to the high surrounding temperature in
different time. Furthermore these fine particles go through the oxidative and reductive
environment causing the melting, agglomerative, condegsand sublimate processes.
Except mineral residues, the fly ashes contain also rests of the original or partially
transformed coal. Chemical composition of fly ashes provides information about structure
and composition of the original coal. Fly ashes nsapproximately 7% 85 % of a whole
amount of energetic waste from combustion of fossil fuels [2,3,4,5].

Phase composition of inorganic fly ash components following the size is very similar among
all fractions except the one with biggesbrganic partsConcerning the technological aspect

the quantity of biggest organic parts will define the fly ash suitability for production of an
autoclaved aerated concrete (AAC). Strength characteristics of the AAC depend on the
structure and phase composition, andh dhe fly ash treatmet. Richer the glass phase

of afly ash is, the stronger, more craoésistant and contractiomesistant the concrete is.

As a result of circulating fluidized bed combustion, two types eproglucts with different
granulometry and chmical composition are produced: fly ash from circulating fluidized bed
combustion (CFBC fly ash) and bottom ash from circulating fluidized bed combustion (CFBC
bottom ash) which amount and composition are mainly dependent on type of combustor
and type of lmrning coal. [5,6,7].

CaO and SO3 amount is significantly higher in CFBC fly ash than in fly ash from pulverized
coal combustion (PCC fly ash). CFBC fly ash have hydraulic properties just as CFBC bottom
ash, however it is characterized by higher sharehefanhydrite. The dominant components

are SiO2 and CaO (ratio 1 : 1), that make 50 to 60 % of the ash substance. Other important
components are SO3 and Al203 (dozens of %). An ability of sharing Fe203, MgO and K20
oxides ranges around units of %, the shgrof TiO2 and Na20 ranges around dozens of %,
and the sharing of MnO and sulphates ranges around hundreds of %. The Sulphur is present
mostly as sulphate compounds. Unexpanded CaCO3 represents CO2 (in units of %) in
dependence on the type and regime ofrebustion, however the figures vary due to type of
CFBC ashbottom or fly ash. As a result of low combustion temperatgle N2 dzy R ¢y pn 6/
CFBC fly ash contains minimum of glass phase [2,3,4,5,6].
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The use of CFBC fly ash for the production of the dawed aerated concrete (AAC)
iIsnecessary to confirm by proper experiments.

Experimental part

Input materials. As suitable input material (lggroducts) for experimental preparing of AAC

was used mixture o€EFBC ash and PCC fly. a&ed CFBC ash is mixted CFBC bottom ash

and the CFBC fly ash (ratio bottom ash: fly ash = 2:1). Chemical composition GREBedly
ashand PCC bottom ash is shown in Table 1. The fly ash is best characterised by its habitus.
Difference in habitus of @FBC fly astnd PCQly ashis visible in Fig. 1 and Fig.2. WHIEC

fly ashis characterised by fine particles in glass state (round spherolites) due to higher
combustion temperature, the components 6FBC fly asire almost without glass phase.

Table 1: Chemical comptisn of used fly ashes [#0o]

Component CFBC fly ash PCC fly ash
AbLO; 18.83 28.83
CaO 21.56 2.02
SQ 7.64 0.27
FeO; 5.95 9.40
MgO 1.06 1.25
MnO 0.07 0.04
KO 1.33 1.52
NaO 0.04 0.34
TiIQ 1.39 1.88
SiQ 371 53.09
Loss on ignition (at 858C) 4.44 0.83

Autoclaved Aerated Concrete (AACKor experimental preparation of the autoclaved
aerated concrete (AAC) CFBC fly ash, CFBC bottom ash and PCC fly ash were used. AAC(
without CFBC fly ash was taken as a comparing sample. Experimental samgies of
100x100x100 mm were cut from produced blocks. The samples were placed in the
environment with temperature 20 + @ and in a dry condition (placed under roof) as well

as in conditions with an increased relative humidity (placed in a chamber under)wate

We investigated the process of drying within a lgaegn horizon (Fig. 3 and Fig. 4) and also

the development of humidity (H) and compressive strength (CS) in a dry and wet conditions
(Table 2). On chosen samples there was determined the coefficient @ KSNXY I f O2 y Rc
of AAC with various humidity. The measurement results of coefficient of thermal
O2YyRAzOGAQDAGE < A& &aK2gy Ay CAIDP po
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Det: SE
SEM HV: 20.0 kV

SEM MAG: 500 x Det: SE
SEMHV: 200KV | 50 pm

Fig. 1: SEM of PCC fly ash Fig. 2: SEM of CFBC fly ash

Table 2. Basic propees ¢ Humidity (H) and Compressive strength (CS) of AAC samples
(longterm monitoring).

Test dates (age of samples)

At least

01/2008 03/2008 06/2008 12/2008 12/2009

Sample

H cs H CS H CS | H CS H CS
[%] | [MPa]| [%] | [MPa]| [%] |[MPa]| [%] |[MPa]l [%] |[MPa]

Al 14.87| 413 | 835 | 473 | 7.81 | 428 | 7.86 | 401 | 7.16 | 3.51

All 10.03| 3.79 | 6.78 | 3.96 | 6.82 | 344 | 6.92 | 3112 | 6.55 | 2.98

Alll 13.59| 3.67 | 937 | 333 | 6.17| 3.05| 5.62 | 3.37 | 567 | 3.25

Bl 29.68| 4.42 | 28.79| 4.53 | 30.32| 4.64 | 38.22| 4.72 | 46.10 | 4.00

Bl 33.02| 3.91 | 33.27| 4.04 | 352 | 3.85 | 37.36| 3.34 | 44.38 | 3.00

BllI 26.59| 3.39 | 32.68| 3.82 | 28.17| 3.44 | 33.65| 3.32 | 47.39 | 2.61

Test dates (age of samples)
03/2010 06/2010 09/2010 12/2010

H CsS | H CS| H | CS| H | Cs
[%] | [MPa]| [%] | [MPa]| [%] |[MPa]| [%] | [MPa]

Sample

Alll 403 | 324 | 562 | 290 | 488 | 2.74 | 3.73 | 2.62

BllI 46.96| 3.17 | 45.90| 3.22 | 42.99| 2.39 | 46.82| 2.59

*H ¢ Humidity, **CS; Compressive strength

Identification of the samples:

A ¢ AAC placed in dry conditions,

B¢ AAC in wet conditions,

| ¢100 % PCC fly ash,

Il ¢ 70 % PCC fly ash, 30 % CH ash and bottom ash,
l11¢ 100 % CFBC fly ash and bottom ash.
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Results and discussion

Mathematical and graphic evaluation of the curves exactly proves drying of autoclaved

aerated concrete (AAC) in dry conditions. The AAC placed under rosfodiiie fast from

approximately 35 % to 8 % of pemtitoclaved humidity after three months of placement.

The state of fixed humidity 8 % in AAC is achieved only after 3 months of placement in dry
conditions that allows to assume similar way of drying withuilding construction. Further

drying will proceed more slowly. Afterylear exposition, the humidity of AAC made of 100 %

PCC fly ash was 7.5 % and the humidity of AAC made of 30 % CFBC ash was 7 %. The
humidity of AAC made from 100% of CFBC fly adtbatiom ash was 6 %. In the spring time

of second year, the humidity in dry conditions temporarily increased up to approximately

11.5 % (15th month) due to increase of relative humidity (R.H.) of the environment and then

it was returned to original leveBimilar fluctuation also occurred in wet conditions (100 %

R.H.). The humidity rises from original pasttoclaved humidity 3@ 35 % to 40; 45 % and

increases at least within ACC made of 100 % CFBC ash [3,4,5,6,7].

From Fig. 3 it is visible the reverseetting and drying of AAC while changing R.H. From

graphic dependencies in the Fig. 5 there is clear that the AAC moisture content has dominant
AYyFtdzSyO0S 2y (GKS O2STFFAOASYG 2F GKSNXIFE O2yF
increasing moisture coent of the material. For example, dried AAC with bulk density 479
13kYo 6Fa OKIFNIOGSNAT SR o6& < FLIWNREAYLFGSt& n>
GKS @l fdzS 2F < I' nImm 2kYiYZ 4G wmn 22 Y2AadlddzN
contentupto 022 K YT Y® 1 /& 2F KAIKSNI o6dzf {1 RSyairide a&ak:
The compressive strength of AAC made of 100 % PCC fly ash in wet conditions rises a little

and AAC strength made of 30 % and 100 % CFBC ash drops a little. We may state that a wet
condition doesot deteriorate the AAC strength characteristics [3,4,5,6,7].

Summary

Longterm monitoring of autoclaved aerated concrete (AAC) from PCC fly ash and CFBC ash

(3 years) confirmed the premises about drying of AAC. The state of fixed humidity 8 % is
achieed after 3 months in dry placement that allows to assume similar way of drying within

building construction. Further drying progresses more slowly. Aftgedr exposition, the

humidity of AAC from 100 % of PCC fly ash was 7.5 %, and the humidity obAAZD ¥ of

CFBC ash was 7 %. The humidity of autoclaved aerated concrete (AAC) made of 100 % CFBC

ash was lowest, 6 %.

Measurement results confirmed significant influence of moisture content on the coefficient

2F GKSNXIFt 02y RdzO0 A @shdrgly withdincréaki®y m@isturedeSntet. ¥ < NI
S5NASR !'!'/ gAGK odzZ 1 RSyaAdGde pun {1 3IkYo oI a
2kYi YO !'( (GKS KdzYARAGE YIFIGOKAyYy3a (GKS FAESR a
approximately

nodomMo 2 K®WMRWE HAR Al AYONBIFaSR (G2 Ol fdzsS nodum 2«
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The lowest compressive strength was at autoclaved aerated concrete (AAC) from 100 %
CFBC ash. Lower overall strength of AAC made of 100 % CFBC ash is connected with increase
of available Sig@in the mixture due td30 % share of CagO

The strength of AAC in dry conditions decreases from 12 % concerning 100 % PCC fly ash up
to approximately 27 % concerning 100 % CFBC ash. Therefore it is necessary to watch the
strength of AAC for longer period than 3 years.

It is ne@ssary to optimize mixture of CFBC ash that will be economically and operationally
acceptable and which will have minimal impact on the compression strength of the
autoclaved aerated concrete (AAC) as well as other physieahanical properties. The
toolsfor such actions are experiments and test in the period mentioned above.
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STANDARD AND MICRQMEED FLY
ASH FOR PAVEMENT SCRURES
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Anotace:

t fNaLISPST 28 T1FYSnSy VYRRPBIIRBDYNEK FTONA RYNOK
R2RI @l yS LIR206S &LJ (ndzeSYS QeéedawxbiNz2d®z 20t I &
FfGSNYFGAGYN 1T LINI O20t Yy NORSYHMARYNKER | LRBIND I W5
pojivo sP @& dzO AKEBNRWI @zf A 01 & ailiYStSyeOKlI aYSDONOKQINNNE
iySTGSNY gailtNzZ 13GSNI f lidBntifikdvjat. G SOKG 2 | LI A
Annotation:

This paper focuses on utilization of coal combustiosphyducts, especially fly ash from coal

power plant in pavement structures. At first, paper presents possible uses of fly ash from
different power plants in mixtures of lat soil. Second part focuses on alternative binder,
which originates from mechanically modified fly ash from fluid combustion. On the end,
paper comments possible uses of these mixtures, their benefits and their potential

negatives.

o

YE N62Ot &t 20y

Cf dAIRYINE S1T aA{NRBYfSGS LR22A 2T tldkiRRebyKldcddina D4 6
studena.

Keywords:

Coal combustion bgroduct; Cold recyclation, Compressive strength; Fly ash; Fluidized
bed;Micromilling binder; Water and frost resistance.
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TabulkaZh LIGA Yt f YN Gf K1 2&a0A | Yy20&8309ON LIhjARl O ySK:

Optiy' t £ Pojivo
vihkost (cement)

WNE 2gA0Gé& LINAS]T {p wmnn 32 8,50 % 6 %

CftdZARYN LRLINES] ¢A&az20t f20S| 1569% 6 %

Cf dZARYN LIRLINES] ¢A&a20t gt Si| 2337% 6 %

CtdZARYN LRLINES] [ SROAOS 20| 20,75% 6 %
/| SYSy (20t amwow At Al OS 5wm 11,20 % 3%
t 2LINE ST T 1flFaArA0]SK2 aLlf2gd| 1610% 3%

stabilizace D1 (50:50)

CftdZARYN LRLINES] ¢Aazot f20S| 16,79% 3%

CftdZARYN LRLINt Sylepazaiil¢nsa| 2410% 3%

CfdZARYN LRLINES]T [ SROAOS 20! 1653% 3%

CfdZARYN LRLINES]T [ SROAOS 20| 2185% 3%

pdmd / SYSyia2ot aidl oAt Al I OS 5w

ay20aioON OS¥ I\@@’MEZpWQI&]h])LFR’:KQDWQU 21(585 éé'LiJIIMH\f AT IO
yt at SRy S édééuxudzzmyl 2SRy20f AQeé LJ2 LINT 1 & =
aidly20Syl RtfS LINRPOO2NJ Y2RATA] 2 '|-yécb
Tabulka2t S@y2aGyN OKFINF{1GOGSNRAGA G2 OOPSTSVIB RIS &G 0
al ONRY Pojivo |[h 6 2SY 28Rc Odolnost proti
hmotnost YNI T dz
[9/m3] [MPa] | [MPa]

/| SYSyGa20ot aaglol)l 3% 2,01 2,23 0,82 | 36,65%

cement
/| SYSyGa20ot adadlol)l 3% 1,63 1,52 0,38 | 24,99 %
t 2LINE S1 aSftyNi | cement
| SYSyiu2@t aidlol 3% 1,93 2,28 0,66 | 29,04 %
L322 LINE S1 ¢Aaz2@dt | cement
/| SYSyGa20ot adalol)l 3% 1,74 6,22 514 | 82,62 %
L322 LINE S1 ¢Aaz2@dt | cement
/| SYSyGa20ot adalol)l 3% 1,87 7,07 405 | 57,25%
L2 LINE S1 [ SROA OY cement
/| SYSyaz2ot adlol 3% 1,75 8,67 7,25 | 83,62%
L2 LINE S1 [ SROA OY cement
/| SYSyGa2@t &Gl 61 Bez 1,74 6,21 1,83 | 29,40 %
L2 LINE S1 [ SRZA O pojiv
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al G SNRAY € Pojivo |ho62SY 28Rc | Odolnost proti
hmotnost YNI T dz |
[9/m3] [MPa] | [MPa]

WNX 2@ LINaAaS] {p | 6%cement 220 537 | 571 | 106,41 %

WNE 2dAdé LIN&S| | 6%cement 2,05 2,74 | 1,47 | 53,70 %
¢tAaz2gt t20S o6pJ
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Tabulka4b I GNK2 Bl yS @F NAI yGe

Varianta 1 Varianta 2
REF1 R1 REF2 | R2

~5 NKOH 50,0% | 50,0% | (wSO& 1 t410 n K 50,0%]| 50,0%

REC 0/22 50,0% | 50,0% | (wSO&é 1 t420 n K 50,0%| 50,0%

Voda 55% | 55% | |Voda 45% | 5,0%

Cement 32,5 3,0% 1,0 % Cement 32,5 40% | 1,0%

DASTIT 00% | 40% | |DASTIT 00% | 40%

! G NALFyidGe m o6éfl LidzOAGE &aYS& kdnhpind@® Ry NK 2

& FF fRY2AABSINA L £ SY 1k HRNIZKISNKS RI2IAj N 2itz@ ®G 23 & F 8 FILY
NBO& 1ttt (idz nk cfoz {LB2f K&l Soe2Nd Nek@d Th Rt A OyLaNIDy/NEY A
LINNNLJI RS o6éf 2 ONKuEYL2 RWHZKBISOYRNGILI BS o6&fl NRI
pevnostWLINfNG6 Yy SYI (12 Ra4 w2ail QGA6A @G2RS Le¢{wod

TabulkaSt SOy 2aiGy N OKFNI1GSNRAGAL® SFNAFYyGl ™

(Ysa Pevnost v tlaku Odolnost proti mrazu

(MPa) (MPa)
REF1 3,57 3,52 98,5 %
R1 3,61 3,01 83,2 %
+é6af SRl & WOSHRSYS W Ll2dzZl T dz2N Yyl Y20y 2ali
YATNRYf SOHSK2 kiy2vBIAjP LI BS { LIB@Y23GA L2 Hy RySC
geat SR14 a8 NBFSNBYSYN ayeagN o2 R2NRy62(aSiY | &0 %2
aP2RS> (USNY o6& RS azdzolays LI FGyé OK (SOK\
85% pevnosti po 28 dnech.W2 Yi2 2Kt SRdz 6@ YS{2INRDSO ¢ZR P
avysSaa Gl 12 oe 2R2fy2ai GA6A YNITdz I @2RS F
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Tabuka 6t SOy 2aiGy N OKFNI1GSNRAGAL® OFNAFYyGlE w

[y S 3 Rit ITSR
(MPa) (MPa)
REF2 0,29 0,20 69,3 %
R2 0,33 0,26 79,5 %

7 o z,oA >

+af SR & dz®$)Ri830$ @ LINRP1FTdz2N @GK2Ry2ai L}RdzOAGN
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GF1 2R2fty2aGA QA46A O2RS® {YSa aidvyStSHWON YA NP
LI N} YSGNE ySO NEBRIYNRY 63/KNf S&RWs at=1 S YA { NRYf SG S
L y2K2Ry 2y 2dz yt KNI} Rdz OSY Sy dzo

70 %t GS NJ

2ftyS] LRdA T d2eS yI Y20yS @edzOAGN PE&oNl yéeOK T
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