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 Visi apaksprojekti saja
MARIS KRIEVANS pétnIeCTbaSj . un 2 ppsmé
HIDROGRAFISKA TIKLA ir izteikti lietiski orientéti.

VEIDOSANAS * Geologiskos pétijumos

LEJAS GAUJAS SENIELEJA
PEDEJA APLEDOJUMA BEIGU POSMA taS Ir metOdlku pllnvelde to

eksperimentala parbaude
un verifikacija lauka
apstaklos — izdota viena
monograflja aizstaveta
viena disertacija, 3
disertacijas nodotas LZP
zinatniskas kvalifikacijas
parbaudei utt.




Janu keramikas materiali un
tehnologijas



neapdedzinati | 800°C

1050°C

1100°C
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illts/AIOH 50/50
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80/20

IIItts/Mg(OH)2
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50/50

Diferencéti apstradatu illitu
struktura un Tpasibas

kuri izmantoti kkompoziciju veidoSanai
ar Al(OH)3 un Mg(OH)2. Ar Al(OH)3
piedevu leguti augstas stipribas paraugi

Spiedes stipriba N/mm?

800°C 900°C 1000°C 1050°C 1100°C

I/A 80/20 = 23,15 65,42 28,51 15,31
I/A 60/40 = 9,63 72,34 9494 168,22
I/A 50/50 = = 34,96 68,27 27,45

/M 80/20 11,8 20,48 18,72 25,03 42,93
I/M 60/40 = = = = =
I/M 50/50 - - - - -
| 100 = = 54,32 16,7 10,18

Sarukums %

800°C 900°C 1000°C 1050°C 1100°C
I/A80/20 2,4 27,6 30,5 27,3 15,2
I/A60/40 3,7 24,1 28,3 31,3 13,7
I/A50/50 5,2 21,9 25,9 31,4 12,6
I/IM80/20 2,4 10,5 12,4 18,6 10,1

I/IM 60/40 2,2 5,6 5,7 6,1 55
I/IM50/50 2,9 5,2 5,6 7,1 4,9
| 100 1,3 27,3 26,0 16,9 15,5

Salidzinajumam: mala kiegelu spiedes stipriba ir
ap 30 N/mm?
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Nicgales un Apriku malu keramika

Par pamata izejvielam izmantojot
Latvijas atradnu malus un smiltis ir
ieguti un izpétiti uz kordierita tipa

KO 44,9 55,1
keramiskie materiali, kuri raksturoti
ar elastibas modula izmainam cikliska NM 18,7 32,0 49,3
termiska trieciena rezultata. AM 336 225 439
E,GPa L * _ N i
K — Nicgales (NM_) un Apriku
T\ ——nNM2 | (AM) atradnu mals
AN\ AMS5 ** - Bales smiltis (98% SiO,)
\i *** - Al(OH); un MgCO,
% _ sintétiskas piedevas.
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Porainiba, %

Kallukalna malu Kimiska un termiska apstrade

Kallukalna mali kimiski apstradati ar KOH
(4-6 M) un NaOH (4-6M) skidumiem.
Spiedes stipriba (u.c. IpasSibas) noteikta pec
termiskas apstrades zemas (40-100 °C)
temperatiiras ar dazadu izturésanas laiku (4
un 24 stundas), ka arT paaugstinatas (600-
800 °C) temperatiiras.
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Spiedes stipriba pie 60°C
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Jauno materialu izveide un 1pasibu
parbaudes

« Uzskatami sasniegumi panakti jaunu
augsti porainu keramikas materialu
izstradé un meérktieciga to sorbcijas
Ipasibu paaugstinasana.

» Paredzams, ka lielakais to paterina
sektors bus partikas razosana,
stadaudzetavas, augsnes ielabosana, ka
ari vides sakopsanas un attirisanas darbi.



Sorbcijas Tpasibu izpéte jauniem
augsti porainas keramikas
izstradajumiem
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Joda sorbcija uz dazadas temperaturas apdedzinatu é!ﬂcenieku malu granulam



100

- (=) (=]
= < =}

Adsorbétais I, daudzums (%)
léi

0

74 V
If e
j 7

|

| T T T T T T
4 6 8 10 12 14

Laiks (dienas)
=4=Pro 00 -—#=Pro 900 Pro 1000 ==Pro 1100

xR
en]

Adsorbétais metiloranza daudzums, %
[\ =
<o o

\

o

Laiks, h

—SLU_ 800 e==SLU_ 900

Joda

sorbcija uz dazadas

temperatiras apdedzinatu Prometeja

malu

malu granulam
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Sllcenieku malu granulam




Mala (keramikas), klidras, salmu testésana ka

neséjus mikroorganismu imiIizéciiai

Laboratorijas eksperimenti
kolonnu kaskadé notekudenu
attiriSanai.

Lauka eksperimenti Dobeles
rajona ar izveidotajiem
biopreparatiem. Augu
kultGras — rapsis, vasaras
miezi, sierabolins.



'\ OPTIMIZATION OF MICROBIAL BIOPREPARATIONS FOR SOIL QUALITY
L IMPROVEMENT: TESTING NEW FORMULATIONS

LATVIJAS 0
W]g;RSIT ATE. b OLGAWAZUTER' vizma Illl(gl.&{iw MARIS I(MVINS‘

y of of l.atvla; par of of Latvia

INTRODUCTION

Microorganisms play a vital role in fixing, important application of active microbial The problem of maintenance of microbial
solubilizing, mobilizing, and recycling of biomass lies in environmental biotechnologies activity in different types of biotechnologies is
nutrients in agricultural eco-systems. These with emphasis on soil, water and air clean up. considered as one of the most significant
microorganisms occur in soils naturally, but Recently, many remediation technologies worldwide.
their populations are often scanty. In order to  are insufficiently understood because of
increase the quality of soil and crop yield, the  variable and complex environmental
microorganisms with target properties are conditions, improper evaluation of the level
isolated from soil and artificially cultured, often and content of contamination, and poor
with further incorporation into suitable carriers. capabilities of introduced microbial
These are known as biofertilizers. Another communities in the field.

METHODS, RESULTS & DISCUSSION

The aim of our experiments was to study
a feasibility of different organic and inorganic
materials served as a carrier for
immobilization/incapsulation of beneficial
microorganisms.
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ﬁlmmoblllzatlon and enzyme activity of bacterial consortium on || Immobilization of Rhizobium lequminosarum on peat, clay
ILe ceramic beads and ceramics and bacteria viability during storage

ven types of ceramic beads fabricated from two types of Devonian clay, were ||
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rther use for soil/air cleaning technologies (Table 1, Fig.1). The effect of |I e i iy 'a"'.l'"d L ‘:‘Zu cylindrical ceramic
IElﬂ‘erem ceramic beads to the microbial growth and biofilm formation was granules r;ade from Planci deposit of Devonian clay. Immobilization was

tudied for pure culture Pseudomonas putida MSCL 650 and for bacteria |I done during 2.5 h at 20 °C. Afterwards peat, powder and granules were

onsortium MDK.EKO-7. The highest CFU number recovered from the bead = > = = 2
l urfaces after 72h cultivation, was in the sets No. 4, 6, and 7, corresponding to || f:c':\'::ffh:"a‘zg:‘::(”“:,;:;:;"}':e":‘"r:;e"‘r":; :J:::::i;’::::;“::;“:;:
I j= epa red and two Planc: giy samples, respequvely determined by plate count technique. Viability was also detected by
ges, a (EPA) hydrolysis:activity of e attached || LIVE/DEAD cell viability assay.

eria served as a criterion of biofilm
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i were ly
immobilized in all of the tested
carrier materials. One gram of
the carrier contained from log
9.4 CFU (“Kano-p”) to log 9.8 <
CFU (peat) of Rhizobia (Fig. 3). i
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T e e e e However, these materials had A
%’Eﬂ:vnms :: ;i ;D” :? different effects on bacterial Fig. 3. Survival of R. leguminosarum in

1200] ng | ng | 61 viability during and five carrier materials

Lt L stored at 20 °C.
Table 1. Physicochemcial Fig. 1. Ceramic Flg 2 SEM mlcropgraph ofthe The number of live bacteria decreased by log 1.3, log 4.1, log 4.7, log 5.6
I propenles of ceramic beads.  beads. bead surface with bacterial | and log 9.5 in the peat, clay, “Fibo-S”, ..Kyam,g_ P a,n:gcylir,ld:igcal c,er:gmic

celluafta_r oo extlon. granules, respectively, after 16 days at the temperature of 20 °C. Studies

baads,with EDAhydrolysls actvity onithe half sphera || - have shown that carrer the of immobilization
and i the survival of Rhizobium

I;eads was significantly (p<0.05) higher than that on the surface of the whole
E:-‘f:r;mas fal;:cated fromiena red ::zzsm?:ﬂ:’::gg:;f t.?:eb;a;ers |I leguminosarum. The bes! results were achieved with maintenance of
I pores) of ceramic bead seem to be the most appropriate sites for bacteria pacteriain the su;per;:mn and mmobilization of ;:‘: peat e s
attachment (Fig.2). Experiments on dehydration of the attached P. putida at 22 | L o - P P!
C showed a decrease of cell viability up to zero in 16 days (Muter et al., 2012). S Cor4°C.

ergmlc beads after wastewater
|| treatment process in the model : c |E.‘fi§1

|| column cascade
Nitrogen and phosphorus removal from
|| wastewater remains one of the serious
ide. The
I present study was aimed at combining the
both nitrification and phosphorus
in the y

can be characterized as organic material which is widely distributed ||
have high specific surface area. There are differences between peat

Fig.4. Micrographs of the
surface of ceramic beads I

scale model system with synthetic
II wastewaters. Blue crystals were found on the sampled from the Column Il (A, ll
bead surface (Fig.4). Accumulation of nitrogen B, C) at the end of the =
Il and phosphorus on the beads was also experiment. Blue crystals on the II Fig.6. Synchronous II
have beads in Column Ill were formed B fluorescence spectra of peat

|| revealed some stimulation effect of the beads during wastewater treatment. I alkaline extracts

applied as an amendment to loamy sand soil,
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MALU, KUDRAS IZPETE

‘*Maliezu 1pasibu izpéte, modifikacijas risinajumi veidojot
hibridsorbentus, kombingjot neorganisko materialu un
neorganisko/organisko vielu ipasibas: ieglti un raksturoti 2
jauni sorbenti

**Malu, malu hibridmaterialu izmantosana sorbcijali,
nejonogénie organomali: ieguti 2 jauni sorbenti

s»Kldras humusvielu Tpasibu un struktiras izpéti,
funkcionala struktiirmodela izveide: zinojums konferencé
s»Kildras, Tpasi zema purva kldras Tpasibu izpéte:
sagatavots LV patenta pieteikums



