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Conc.: PhD thesis by Albit Kamilya Ermekovna .
Development of sorption methods for remediation of water bodies of Kazakhstan from heavy metals

The work deals with the use of Miscanthus straw as a possible alternative — and sustainable - source for
activated carbon that subsequently could be used as a sorbent for inorganic pollutants in water bodies.
The process (pyrolysis) for carbonization of the straws has been studied to establish optimal conditions like
temperature and time.

Subsequently, the physico-chemical characteristics of the produced material have been studied by various
analytical methods like elemental composition, thermogravimetry, X-ray fluorescence, IR spectroscopy, and
porometry, the latter leading to the available surface area for the subsequent sorption of metal irons.
Further, the sorption of selected metal ions in water was studied as well as direct sorption in soil by the
Miscanthus roots,

Kamilya visited me in Denmark during a two-week period in the spring of 2019. During this visit, she was
introduced to partial order methodology which from a mathematical point of view is a relatively simple
technique that allows comparison between a series of objects based on a simultaneous inclusion of several
characteristics (indicators) of the objects. A series of indicators that could be used for characterizing active
coals from various sources were established and subsequently, the partial order technique was used to
rank the different coals. The work resulted in two joint papers:

® Activated carbons from Miscanthus straw for cleaning water bodies in Kazakhstan
Kamylia E Abit, Lars Carlsen, Asil A.Nurzhanova, Mikhail K. Nauryzbaev
Eurasian Chemico-Technological Journal 21 (2019) 259-267, doi: 10.18321/ectj867

e Comparison of selected procedures for generated activated carbon with special focus on
Miscanthus straw as a sustainable raw material
Lars Carlsen and Kamilya Abit
in: Measuring and Understanding Complex Phenomena. Indicators and their Analysis in Different
Scientific Fields (Rainer Briiggemann, Lars Carlsen, Tugce Beycan, Christian Suter, Filomena
Maggino, eds), Springer 2021, 165-180, doi: 10.1007/978-3-030-59683-5_12

The studies concluded that the production of activated carbon from Miscanthus straw, although simple and
doesn’t require pretreatments is inferior to many of the coals considered. The advantage of the production
of activated carbon from Miscanthus straw apparently is that due to the nature of Miscanthus straw, the
method may be regarded as sustainable as well as economically affordable.
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Konu.: kanpuparckas nuccepraums O6it Kamuan EpmekoHbl
Paspadomra copoyuonnvix memooos ouucmru 600oemos Kazaxcmana om maicensix Memanios

Pabora nocesiena ncrosib30BaHMIO COMOMbI MUCKAHTYCA B KAYECTBE BO3MOIKHOIO AJIbTEPHATUBHOTO U
YCTOHYHMBOTO MCTOYHHKA AKTHBUPOBAHHOTO YIS, KOTOPbIH BIOCIEACTBUM MOYKHO GbITO ObI
HCTIONIb30BATh B KaUeCTBE COPOEHTA HEOPraHUYECKUX 3arpa3HUTENeH B BogoeMax. Bl U3YUEeH TpoLecc
(nuposnza) kapGOHM3ALMK COTOMUHKH /1S YCTAHOBIEHHS ONTHMANbHBIX YCIIOBMH, TAKHMX KaK
TemrepaTypa u Bpemsi.

Briocneacteuu pusnko-xummnteckne XapakTepHCTHKH MOIYYEHHONO marepuana OblIM U3y4eHbl
PasIMHbIMU AHATUTHHYECKMMH METOAMH, TAKUMH KaK 3JIEMEHTHbII COCTAB, TEPMOrPABUMETPHS,
penTreHoduyopecuenums, MK-criekTpockonus 1 nopomMeTpus, nocieHss u3 KOTOPBIX MO3BOJIMIIA
ONPEACINUTE NOCTYIHYO MI0AAb NOBEPXHOCTH ISl MOCIEAYIOUIEN COPOLIMY METAITMYECKOTO JKeie3a.
Hanee usyuanach copbus OTAENLHBIX MOHOB METAIIOB B BOJE, A TAKIKE npsimast copOLMst B TIOUBE
KOPHAMH MUCKaHTYCa,

Kamuns npuesxana ko mue B JlaHuio Ha ase Heneau BecHoi 2019 roaa.Bo Bpemst aToro Bu3uTa oHa
NO3HAKOMHJIACh C METOAOJIOrHEH YaCTHYHOrO NOPSIAKA, KOTOPask ¢ MATEMATHUYECKOH TOUKH 3peHusl
ABJIACTCS OTHOCHTENIbHO MPOCTOH TEXHUKOM, MO3BOJISIOLIEH CPABHUBATD psiabl 0OBEKTOB HA OCHOBE
ONIHOBPEMEHHOTO BKJIIOYEHHS HECKOJIbKMX XapaKTePUCTHK (NoKasarteseii) 00beKkToB. Bl YCTaHOBJIEH
pAL nokasaresei, KOTOpble MOKHO ObLI0 Obl HCIOMB30BAT TS XapaKTePUCTHKHU aKTHBHBIX YrJleil 13
Pa3JIMYHBIX HCTOYHHKOB, U BITOCIIEACTBUM ObLT HCTONB30BAH METO YaCTUUHOIO nopsiaka ass
PatXHpOBaHMS Pa3/IMYHbIX Yriel. PesyabraTom paGoTsl cTanmn aBa COBMECTHBIX JIOKyMEHTa:

*  AKTHBHPOBaHHbIE YIJTH M3 CONOMbI MHCKAHTYCa [T OUHCTKH BOZOeMOB B Kazaxcrare Kamuns
3. O0ir, Jlape Kapncen, Acunb A. Hypskarosa, Muxann K. Haypeizbaes Espazuiickuii xumuxo-
mexnonoeuyeckuti acypran 21 (2019) 259-267. doi: 10.18321/ectj 867

® CpaHeHue BbIGPaHHBIX MPOLEAYD MOYHEHHS AKTHBHPOBAHHOIO YIJIsi ¢ 0COOBIM aKLIEHTOM Ha
COJIOMY MHCKaHTyca Kak Ha ycToiiunBoe chipbe Jlape Kapncen u Kamunsg O6iT B: Hsmepenue u
NOHUMarue CnooicHelx aenenud. Ilokazsamenu u ux anaiuz 6 pasnuynsix 06AaACHsX nayxu (Paiinep
bprorremann, Jlape Kapacen, Tyrue Beiikan, Kpuctuan Cyrep, ®@unomena MamkuHo, pen.),
Springer 2021, 165-180, doi: 10.1007/978-3-030-59683-5 12

McenenoBanus npuuiin k BBIBOJLY, 4TO HPOM3BOACTBO AKTUBHPOBAHHOIO YIJIsi U3 COJIOMbI MUCKaHTYCA,
XOTA U MPOCTOE U He TPeOyeT NMpeaBapUTENbHONH 06PaGOTKH, YCTYIAET MHOTHM pacCMOTPEHHBIM YTJIsM.
IIpenmy1uectso npousBoacTEa AKTUBUPOBAHHOTO YIS U3 COJIOMbI MUCKAHTYCA, M0-BHAHMOMY,
3aKITIOYACTCS B TOM, YTO GIaroAapst MPUPOJE CONOMbI MMCKAHTYCA STOT METO MOYKHO paccmarpuBarh
KaK yCTOMYMBBIH, a TAKKE SKOHOMHUYECKH A0CTYMHBbIIA.

/moamnuce/

Jlape Kapiicen

[Tpod. nokTop Hayk
Hacrosimum nonreepkaaeTcsi, 9TO AHHBIH MEpPeBON C AHTIMNCKOTO S3bIKA Ha PYCCKHI SI3bIK, COBEpPIIEH MHOW,
EcBatbiposoit Kyneis 3amuposHoii, nepepoaumxom kommanun TOO “Gala Global Group”, dupexktop Anuesa-
Tiodex K.3., pacnonoxenroii no anpecy: ropox Hyp-Cysrran, yi. Aner 6a6a 11, )XK «Manxstren 2y, 1 aTa

Hereby it is certified that the present translation from the English language to the Russian language has been made by
me, Yesbatyrova Zhuldyz Zamirovna;;the translator of the Gala Global Group LLP, Director K.E. Aliyeva-Tufek,
located at the address: Anet/ ) 2 7 ling 11, residential compound Manhattan 2, Nur- Sultan, Kazakhstan
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Pecniybnuka Kazaxcras, ropoa AiaMarsl
‘ Broporo mast nBe ThicSUn nBamaTh TPETHEro roia

; J, Toiikuua Acem AG3anoBHA, YACTHBI HOTapuyc ropoia AJIMaThl, roCyJapCTBEHHAs

manensus Ne0000392 or 01 ¢epans 2006 roza, BbLIaHHOM KommTeTom 10 opranmsanuu

. [IPABOBOH IOMOIIM M OKA3aHUIO OPUAMUECKHX YCIYT HaceleHuto MHHHCTEPCTBA [OCTHLAM

0 Pecy6muxn  Kazaxcram, CBUACTCNIBCTBYIO  MOJUIMHHOCTH  ITOJITHCH IIEPEBOTYHKA

r rp.Ec6arripoBoit XKynner3 3amunosusr. JIndaaocTs IIEPEBOMINKA YCTAHOBJIEHA, EECIIOCOOHOCTD

U TIOJTHOMOYHS HpOBeI.’?HLI
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