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by scientific consultant for the thesis of PhD-doctoral student Tastambek Kuanysh
on the topic: "Microbiological aspects of obtaining energy-efficient fuel based on
brown coals", presented for the degree of Doctor of Philosophy (PhD) in the
specialty "6D060700 - Biology"

Kazakhstan is in the top 10 countries with the largest coal deposits in the world.
Of these, 62% are brown coals. All over the world brown coals are characterized
by low calorific values, high humidity, low carbon and hydrogen content, high
oxygen content, and a large amount of volatile substances. In addition, since they
are not mechanically strong enough, they quickly lose moisture in air, crush and
turn into detrital, loose rocks. '

Brown coals are considered not only as an important energy source, but also as a
valuable raw material for the processing of industrial and household products.
Lignites of the B2-B3 group are of particular interest in the development of
precursors for the production of aggregate types of coal fuels, due to the constant
growth of their production.

The intensity of their use is determined by the fact that they are mainly mined
open-cut, i.e. the cheapest way. However, these coals are characterized by a high
ash and moisture content, possess lower calorific value, are quickly destroyed
during storage and cannot be transported. Expansion of the possibilities of using
and increasing the volume of transportation of brown coals can be achieved by
modifying the properties of these coals by the method of biotechnological
refinement, in particular, by briquetting.

Substances produced by microorganisms, including oxidative and hydrolytic
enzymes, alkaline metabolites and natural chelates, have a significant impact on
the implementation of the process of biomodification of the organic and mineral
composition of fossil coals.

The technology for producing smokeless solid fuel from brown coals of various
classes has not received industrial implementation due to the lack of a high-quality
binder for briquetting, as well as high ash content and low heat of combustion. In
connection with these circumstances, the development of a technology for
producing briquetted smokeless fuel from brown coal is relevant. Considering that
in Kazakhstan a significant part of the population lives in settlements and villages,
the problem of producing environmentally friendly and safe fuel briquettes for
public utilities acquires a broad energy and environmental meaning. Since solid
fuel is an environmentally friendly product and burns almost smokelessly, it is ideal
for heating various premises, including production and service areas
(greenhouses, hotbeds, tents, saunas, swimming pools, vegetable pits, insulated

soils, etc.).
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The dissertation on the topic "Microbiological aspects of obtaining energy-
efficient fuel based on brown coal" has scientific novelty, significance and great
practical importance throughout the world. It is also very applicable and of
strategic importance for the Republic of Kazakhstan, since it will allow more
efficient use of the lignite mined in the country. One of the directions of scientific,
technical and energy progress in the production of household and industrial fuels
is the production of smokeless solid fuels based on briquettes. Such production is
not developed in many countries of the world, including Kazakhstan.

The technological and scientific focus in the work mainly lays on isolating and
studying microorganisms capable of producing biosolubilization products. The
new technology should use surfactant-synthesizing microorganisms to convert
toxic coal waste into broad spectrum of valuable products. The main scientific goal
of the dissertation is the creation of solid biological fundamentals and
development of methods for obtaining smokeless fuel from brown coals of
Kazakhstan using biosurfactants.

The dissertation explores a new scientific or methodological problem area. The
level of research carried out within the framework of the dissertation meets
international standards. There is a high potential for a commercialization of the
oroposed ideas and methods. Both the developed technology and its final product
(smokeless briquetted fuel) can be successfully marketed in many countries of the
world. The dissertation is markedly interdisciplinary in that it includes many
different subjects or areas of expertise. These are mainly biology, biotechnology,
microbiology, biochemistry and mining.

All the tasks set by the candidate have been successfully completed. The results
obtained are presented in 30 scientific works, including 3 articles published in
journals indexed by WoS/Scopus, which indicates the high scientific significance of
the dissertation work.

Mr. Tastambek has successfully studied all the necessary theoretical, practical
concepts. A talented young researcher, he continues to build on his success in his
still young career. He was very interested and dedicated to his work. Perfectly
wielding a large arsenal of modern microbiological methods, he, step by step,
solved all the tasks set in the course of the dissertation work. He is constantly
improving his knowledge in the field of microbiology and physical chemistry.
Undoubtedly, by now he has become an expert in many aspects of biogeology.

Mr. Tastambek is always punctual, hardworking and fully satisfied with the tasks
set. Particularly noteworthy is his consistently friendly and polite appearance and
behavior towards superiors and colleagues.

Based on the foregoing, | believe that the thesis under gnsideration meets all
the requirements for a PhD doctoral dissertation for {hé"!leghree of Doctor of

Philosophy (PhD). This dissertation is completely ready for d?hn:;’,g%%
bp (/A

Eﬁ} fg

PhD, professor at the University of

FH Aachen Applied Sciences

UNIVERSITY OF APPLIED SCIENCES

FH AACHEN




Jlorotun: CELL&MICRO BIOLOGY (KJIETOYHAA U MUKPOBHO0JIOT'HUA)
[Ipodeccop, lokTop U. [luresib/ AXeHCKHIl YHUBEPCUTET NPUKIaAHBIX HayK/ FOnux/ l'eHpux-MyccMaH-
HiTpacce.1/ D 52428 IOnux

OT3bIB

Hay4YHOro pyKOBOJHTEJIS Ha JHUCCEPTALHIO aCIHpaHTa-A0KTOpaHTa TacTtaMbek KyaHbila Ha TeMy:
"MHKpPOOHOJIOTHYECKHE aCNeKThl MOJy4YeHHs] 3HeproapeKTUBHOrO TOIJIMBA HAa OCHOBE GYPBIX
yrjied’, NpeACTaBJ€HHYI0 Ha COMCKaHHe Y4eHOH cTenmeHH JAoktopa ¢usocoduu (PhD) mno
cneyrasbHoCcTH "'6D060700 - Buosorusa”

KasaxcTaH BXOJUT B AECATKY CTPaH C CAMbIMH KPYNTHBIMH YTOJIbHBIMH MECTOPOXAEHHSAMH B MHDE.
U3 HUX 62% cocTaBaAwT 6ypble yriv. Bo BceM Mupe 6ypble YI/IM XapaKTepPHU3YIOTCS HU3KOM
TENJIOTBOPHOH CMOCOOHOCTBIO, BBICOKOHM BJIQXKHOCTBIO, HHU3KHM COJIepXXaHHEM VrJjepoja H
BOZIOPO/a, BBICOKHM COZlepXKaHHEM KHCJIOpOia H O0/IbIIUM KOJIMYEeCTBOM JIETYYHX BellecTB. KpoMme
TOTO, NOCKOJIbKY OHH HEZJOCTAaTOYHO IPOYHbl MEXaHUYECKH, OHU OBICTPO TEPSAIOT BJIary B BO3AYXE,
ApOOATCA U MPEBPALAIOTCH B 06JIOMOYHbBIE PhIXJIBIE TOPO/BbI.

bypbie yr/id pacCMaTPHBAIOTCA He TOJIbKO KaK BXKHbIH HCTOYHHK SHEPTHH, HO M KaK LIeHHOE ChIpbe
[Jisi TepepaboTKH MNPOMBILIJIEHHON MW OBbITOBOM MNpOAYKUHH. Bypble yrav rpynnel B2-B3
NpeJCTaBJSAIT 0COOBIH HHTEpeC AJI pa3paboTKH MPEeKypCOPOB JJis MPOU3BOJCTBA arperaTHbIX
BH/JI0OB YyTOJIbHOI'O TOIIJIMBA, B CBA3H C IOCTOSSHHBIM POCTOM HX JOOBIYH.

WHTEHCHBHOCTb HMX HMCIIOJIb30BAHUSI OMNpPEAENSAETCd TEM, YTO B OCHOBHOM OHHM J0OBIBAIOTCH
OTKPBITBIM CIOCOOOM, T.e. CaMbIM JeweBbiM. OAHAKO 3TH YIJIH XapaKTEPHU3YIOTCA BBICOKOH
30JIbHOCTBIO M BJIQXKHOCTbIO, 00/1aJal0OT MeHblled TeMJIOTBOPHOH CIIOCOOHOCTBIO, OBICTPO
pa3pyLIalOTCA IIPH XpaHEHHWH H He MOoAJAAI0TCA TPAaHCIOPTHPOBKe. PaclinpeHHe BO3MOXKHOCTEH
HCNO0JIb30BAHHA H YBeJIMYEHHE 00'b€MOB TPAHCIIOPTUPOBKHU OYPHIX YI/IeH MOXKET 6bITh JOCTUTHYTO
MmyTeM MOAHW(QHKAIMH CBOMCTB 3THX yr/jed MeToJ0M GHOTEXHOJIOTHYECKOro 06/1aropaXXKUBaHus, B
YaCTHOCTH, OpUKEeTHPOBAHHEM.

BelecTBa, NpoAyLHpyeMble MUKPOOPTraHW3MaMH, BK/II0Yask OKUCJIHTEbHbIE H FHAPOJUTHYECKHUE
GepMeHTH], LieJI0YHbIe META60JIUThI H MPUPOAHBIE XeJIaThl, 0Ka3bIBAIOT 3HAYHUTE/IbHOE BJAHSHHE Ha
peasu3alHUIo Npouecca OMOMOAUPHUKALUK OPTraHUYECKOI'0 H MHHEPaJIbHOTI'0 COCTaBa UCKOMNaeMbIX
yTJIEeH.

TexHonorusa nosiyyeHus: 6e34bIMHOr0 TBEPAOr0 TOIJIMBA U3 OYPbIX yI/ed pa3/IMYHbIX KJIaCCOB He
MOJIy4H/Ia TNPOMBIUIJIEHHOIO BHEAPEHHA H3-3a OTCYTCTBHUSI KA4eCTBEHHOI'O CBS3YIOLIEro s
OPMKETHPOBAaHHS, a TaKKe BbICOKOH 30/IbHOCTH H HH3KOH TEMJIOTHI CropaHus. B CBSI3HU C 3TUMH
0OCTOATENBCTBAMH Ppa3paboTKa TEXHOJIOTHH IOJyYeHHA OpHKEeTHPOBAHHOTO 6e3AbIMHOrO
TOIJIHBA K3 OYPBLIX YTJIeH AB/ISETCA aKTYaJIbHOM. YYHTBhIBad, YTo B Ka3zaxcTaHe 3HaYUTe/IbHAsA 4acThb
HaCeJIeHHs MPOXHBAeT B IOCeJIKaxX U cesax, NpobJjeMa NpPoOHU3BOACTBA 3KOJIOTHYECKH YHUCTBHIX H
6e30macHbIX TOIUIHBHBIX ODHUKETOB /JII KOMMYHa/IbHOIO XO03AHCTBAa NPHOOpeTaeT IIHUPOKOe
JHEPreTH4YeCKOe H 3KO0JIOrH4YecKoe 3HauveHue. [loCKoJIbKY TBepAoe TOIJIMBO SBJISAETCA
3KOJIOTHYE€CKH YHCTHIM NPOAYKTOM U FOPHUT NPAKTHYECKH 6€3/IbIMHO, OHO HAea/IbHO MOAXOAUT A
OTOIUVIEHHUS PA3/IHYHBIX MOMELIEHHH, B TOM 4YHCJIe NIPOU3BOACTBEHHBIX M CAYKeOHbIX (TeIJIHL,
MapHHKOB, NaJIaTOK, CayH, 6acCeHHOB, OBOLHLIX SIM, yTEIJIEHHBIX TPYHTOB H T.J.).

Juccepraniss Ha TeMy ~“~MHKpPOOHOJIOTHYECKHEe aCHeKThbl MOJIyYeHHA 3Hepro3pdPeKTHBHOrO
TOIJIMBA HAa OCHOBE DypOro yriis™ HMeeT Hay4YHYK HOBH3HY, 3HAYUMOCTD H O60JIbIIOE MPaKTHYECKOe
3Ha4YeHHe BO BCceM MHpe. OHa Takke BeCbMa IpUMEeHHMa H HMEeT CTpaTeri4eckoe 3Ha4eHHue A
Pecny6simku KasaxcTaH, Tak Kak no3BosHT 6oJiee 3dPeKTHBHO HCMOJIb30BaTh A0ObIBAEMbIA B
CTpaHe OypblH yrosib. OAHHM H3 HaNpaBJIeHHH HAY4YHO-TEXHHYECKOT0 M 3HepreTH4YecKoro
nporpecca B IPOH3BOJACTBE OBLITOBOrO W NPOMBLILIJIEHHOTIO TOIJIMBA SIBJISETCSA IPOM3BOJICTBO
6e3bIMHOI'0 TBEPAOTro TOMJIKBA HAa OCHOBEe OpHKeTOB. Takoe MpOU3BOACTBO HEe PAa3BUTO BO MHOTHX
CTpaHaxX MUpPA, B TOM YyHcJie U B Ka3zaxcTaHe.

TexHOo/IOrHYeCKHUH U Hay4YHbIH aKIeHT B paboTe B OCHOBHOM HallpaBJIEH Ha BhlleJIEHHE H H3Y4YEeHHE
MHKpPOOPraHHU3MOB, CIIOCOOHBIX MPOAYLHPOBATh NMPOAYKThI 6MOopacTBoOpeHUsl. HoBasg TexHoJ/10rus
JOJDKHA HMCMOJIb30BaTh MUKPOOPraHU3Mbl, CHHTE3UPYIOIHEe MOBEPXHOCTHO-aKTHBHbIE BellleCTBa,
JJIsl Ipeo6pa30BaHUSA TOKCHYHBIX YTOJbHBIX OTXOJOB B IIMPOKHH CIEKTDP LIEHHBIX MPOAYKTOB.
OCHOBHOHM HAy4YHOM LeJIbI0 AUCCEPTALMHU SABJSIETCHA CO3JlaHHe TBepbIX OHOJIOTHYECKHX OCHOB H



pa3paboTKa MeTO/OB TMOJIydeHHs1 O0e3[bIMHOrO TOIUIKBA W3 OypbIX yIJeH KazaxctaHa C
MCMO0JIb30BaHHEM OHMOCYPPaKTAHTOB.

JluccepTalHs HCC/IeAyeT HOBYIO HayYHYIO HJIH METO/0/IOTMYECKY0 TPOOJIEMHYIO 06J1aCcThb. YPOBEHb
HCCNe0BaHUWM, BBIMOJHEHHBIX B paMKax JAHCCEepTalliHd, COOTBETCTBYET MEXAYHApOAHbIM
cTaHAapTaM. MMeeTcss BBICOKMH MOTEHLUHa/] /i1 KOMMepLHa/IM3alHH IPe//I0KEHHbIX HAEeH U
mMeTOAOB. Kak paspaboTaHHas TEXHOJIOTHS, TaK H €€ KOHEYHbIH NPOAYKT (6e3abIMHOE
6pHKETHPOBaHHOE TOIUIMBO) MOTYT OBITh YCNELIHO peaJin30BaHbl BO MHOTMX CTpaHax MHpa.
JluccepTal¥s HOCUT SIPKO BbIpQ)KeHHbIN MEX/AHCLUIIJIMHAPHBIN XapaKTep, MOCKOJIbKY BK/II0OYAET B
ce6s1 MHOXKECTBO Pa3/IMYHBIX NMpPEAMETOB MM 06JacTeid 3HaAHWH. B OCHOBHOM 3TO OMOJIOTHS,
6HOTEXHOJIOTHA, MUKPOOHOJIOTHS, DMOXUMHA H rOpHOE AeJIO0.

Bce mocTaBJ/IEHHbIE COMCKATeJieM 3aJayHM yCIellHO BbINOJIHEeHbl. [losnydyeHHble pe3y/bTaThl
npeacTasjedsl B 30 HayyHbIX paboTax, B TOM 4HCJie 3 CTaTbH ONyOJIMKOBAHbI B XXypHaJjax,
HHAeKCUpyeMbIx Wo0S/Scopus, 4YTO CBHAETEJbCTBYET O BbICOKOH Hay4yHOH 3Ha4YHMOCTH
NUCCEepPTALHOHHOU pPaboTHI.

['-H TacTam6eK yCIelHO U3y4YHJ BCe HEOOXOAHMbIe TeOpeTHYEeCKHE, MPAKTHYE€CKHE KOHLETIHH.
TasaHTJMBBIHA MOJIOIOM UCCIe0BaTe/b, OH MPOJ0/DKAET Pa3BHBATh YCIEX B CBOEH elle MOJIOA0H
kapbepe. OH 6b1/1 04eHb 3aHHTEPECOBAH H Npe/JiaH CBOeH paboTe. B COBepLIEHCTBE BJIa/l€s 00JIbIIIUM
apCeHa/IoOM COBPEMEHHBIX MUKPOOHOJIOrHYECKUX METOZOB, OH, Iar 3a IIaroM peiaa BCce 3a/iati,
MOCTaBJIEHHbIE B X0/ € BbINOJHEHHS JUCCEPTALMOHHON paboThl. OH MOCTOSAHHO COBEPIIEHCTBYET
CBOH 3HaHHSA B 06/1aCTH MHUKPOOHOJIOTHH M PU3HUYeCKOH XHMHH. HeCOMHEHHO, K HaCTOAILIEMY
BPEMEHH OH CTaJl 3KCIIEPTOM BO MHOTHX aCleKTax OHOJIOTHH.

- Tacrambexk Bcerga NMyHKTyaJieH, TPYAOJIOOHB H NMOJIHOCTBIO YAO0BJIETBOPSAET MOCTABJIEHHBIC
3agayn. Oco60oro BHHMaHHS 3aC/Ay)KHBaeT €ro HeW3MeHHO J06poXKejaTe/bHbIH H BEXJIUBbIH
BHEIIHUH BH/l H MOBe/JIeHHe M0 OTHOLIEHHIO K HAa4YaJIbCTBY U KOJIJIETAM.

Ha 0oCHOBaHHH BHIIIEH3/I0XKEHHOr0 I CYUTAl0, YTO pacCMaTpHBaeMasi AUccepTalnrs OTBEYAE€T BCEM
Tpe6OBaHHAM, MpeABABASEMbIM K [AUCCEPTALHUSAM Ha COHMCKaHHE y4eHOH CTeneHH JOKTOpa
dunocodpun (PhD). lannas aguccepTalys MOJHOCTbIO FOTOBA K 3aLIUTE.

JlokTOop duI0COPHH, MpoPeccop AXEHCKOrO
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«TPpUHAAIATOE» STHBAPS JIBE€ THICSYH JABAALATH BTOPOro rojaa si, MyTtanueBRii J:"‘f’ 1710BHA,

HOTapHyCc ropoja AJMaTbl, AEUCTBYIOIIAs HAa OCHOBAaHHH IOCYJapCTBEHHOM JIHIIET S Ne0000252,
or 03.11.2005 roma, BeimanHoii KomuTeTOM 10 OpraHu3aliy I[IPABOBOM IIOMOINM M OKA3aHHIO
FOpPUIMYECKUX yCIIyT HaceneHuio Munucrepersa IOctunun PecnyOnuku Kazaxcran, CBHIETEILCTBYIO
NOJMJIMHHOCTh TOAIMCH, CJCIaHHOHM IIEPEBOAYMKOM YauxaHoBoir IabMupbl Opa3rajMeBHOII.
JIMYHOCTD MOANKMCABIIEH JOKYMEHT YCTAHOBIIEHA, JEECIIOCOOHOCTH M IIOJIHOMOYHS €€ IIPOBEPEHHI.
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