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Muncund

Mucusma Ha kamegpa ,Jinkenepna xumus® e ga 3ano3-
Hae cygeHmume CbC CbUlHOCMMAa, MeXaHu3Ma u kune-
mukama Ha cbomBemHume npoMuwaenu npouecu, kak-
mo u ¢ maxHama B3aumoBpwb3ka ¢ koncmpykuyusma na
anapamume, B koumo me npomuuam.

B mo3u cMucba kamegpa ,Mnskenepna Xumus® ce sB8sBa
ocHoBHo obpazoBameano 38eno, obegunsaBawo noznanus-
ma no ¢uzuka u xumus (cBbp3aHu c npupogama Ha npo-
uecume, npomuyawu npu npou3BogcmBomo Ha gagen
xumuuecku uau ¢apmaueBmuyen npogykm) ¢ megu om
un>keHepHO-mexHUYeckume gucuunaunu kamo npuaoxk-
Ha MexaHuka (06egunsaBawu Heo6xoguMume no3HaHus 3a
u360p Ha oNMuUMaAHU anapamu u koHcmpyupaHe Ha Us-
AocmHu npou3BogcmBenu uncmaaauuu).

OcHoBna 3agauya Ha kamegpama npu obyueHuemo Ha
cmygeHmume om cneuyuaaHocm ,Jnskenepna xumus® u
om gpyeu unskeHepHu cneyuaatHocmu B XTMYVY, e ugepask-
gaHemo Ha cneuuaaucmu, npumeskaBauwu ynukaana kom-
Gunauus om nozHaHus B o6aacmma Ha npupogHUmMe U UH-
skeHepHo-mexHuyeckume Hayku, uHgycmpuaaHume npo-
u3zBogcmBenu cucmemu u cbBpemMenHume meHngeHuuu B
moBa nanpaBaenue. PagpabomBam ce noBu kypcoBe, caeg-
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Mission

The mission of the Department of “Chemical Engineering”
is to acquaint students with the essence, mechanisms, and
kinetics of relevant industrial processes, as well as their re-
lation to the design of the apparatus and equipment used
for conducting them.

Therefore, the Department of Chemical Engineering
serves as a fundamental educational unit that combines
knowledge of physics and chemistry (related to the nature
of the processes in the production of a chemical or phar-
maceutical product) and of engineering and technical
disciplines, such as engineering graphics and applied me-
chanics, integrating the necessary knowledge for selec-
ting optimal apparatus and designing integral production
facilities.

The main task of the “Chemical Engineering” Depart-
ment in educating students in the “Chemical Enginee-
ring” specialty, as well as in other engineering specialties
at HTMU, is to produce specialists with a unique combi-
nation of knowledge in the natural and engineering scien-
ces. This means teaching students both the fundamental
knowledge of industrial production systems and contem-
porary trends in this field. New lecture courses are being
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Bawu mengenuuume 3a npoekmupaHe Ha uHCmMaaayuu 3a
onajBaxe Ha okoanama cpega, pa3pabomBane Ha cucmemMu
3a npoBeskgane Ha GuoMuMemuuHU npouecu u ugnoa3Bane
Ha Mamemamuyiecku Mogeau upe3 cneyuaauzupas copmyep
3a cb3gaBanemo na edpekmuBuu u ekoaozocbobpaztu npo-
u3BogcmBenu uncmaaauuu.

Hayuno-u3caegoBameackume getinocmu, npoBeskganu 8
kamegpama, ca cBop3anu c npoekmupane, onmumuzavus
u BregpsBane na aBanzapgnu npouecu, uyeaswu npousBog-
cmBomo Ha Bucokomexnoaozuunu npogykmu, HaHoMame-
puaau npu ps3ko HamaasBane Ha MamepuaaHUMeE U eHep-
2ulinume pagxogu u epekma Bopxy okoanama cpega.

Apyzo ocnoBuo HanpaBaeHue Ha u3caegoBameacku-
me getiHocmu e npoekmupazemo u pagpabomBanemo Ha
npou3BogcmBenu anapamu ¢ onmumaaeH gu3aiin upe3
npuaazaHemo Ha cbBpemMennu MameMamuyiecku Memogu
u cbomBemHume cneyuaaujupaHu copmyepHu npogyk-
mu. Te3u gelinocmu ce npoBeskgam B mecnu konmakmu ¢
napmHupawu yHuBepcumemu u Hay4HU UHCMUMYMU OM
Tepmanusg, Qpanuus, Vicnanus u Beauko6pumanus.

Hati-akmyaanume nayunougcaegoBameacku noaema ca
cBovp3aHu ¢ papabomBanemo u npoekmupanemo Ha 6Guo-
MEeXHOAOUYHU UHCMAaAauuU, CbopbkeHus 3a uHakmuBauus
Ha Xumuuecku 3amMbpcumeau u uHmenH3uBHu MeMGpaHHU
mexHoao2uu B nogkpena na kpweoBama ukonomuka u epek-
muBaomo onoazomBopsBane Ha npupogHu pecypcu.
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developed in line with the trends in the development of
environmentally friendly facilities, the development of
systems for conducting biomimetic processes, and the use
of mathematical modeling through specialized software
to create efficient and environmentally friendly produc-
tion facilities.

The research activities conducted at the Depart-
ment are related to the design, optimization, and im-
plementation of cutting-edge processes aimed at the
production of high-tech products and nano-materi-
als while significantly reducing material and energy
consumption and their impact on the environment.
Another major direction of research activities is the
design and development of production apparatuses
with optimal design through the application of mo-
dern mathematical methods and specialized software
products. These activities are conducted in close and
intensive collaboration with partner universities and
research institutes in Germany, France, Spain, and the
United Kingdom.

The latest trends of scientific research are aimed at
the development and design of biotechnological facili-
ties, facilities for the inactivation of chemical pollutants,
and intensive membrane technologies in support of the
circular economy and the efficient utilization of natural
resources.
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XUMUS

IIpe3 2ogunume pbvkoBogumeau Ha kamegpama ca 6uau,
kakmo caegBa: uaen kop. npodp. gaom Aumumbp EaenkoB
(1963-1974); npod. gum Aaekcangop AcenoB (1974-1993)
u (1995-2000); gou. g-p Ilembp IlempoB (1993-1995);
npod. g-p VBan IlenueB (2000-2012); gou. g-p Cmuausx
YayweB (2012-2020); gou. g-p Aumumdbp ITeweB (2020-2023)
u gou,. g-p YaBgap YuaeB (om 2023 2. u nonacmosiwem).
[Ipe3 1949 2. Ha cmygeHmume om cneyuaaHocm ,/H-
gycmpuaana xumus® B AvpskaBna noaumexnuka 3anouBa
ga ce yeme gucuunauHama ,IIpouecu u anapamu B xu-
Muueckama npomuwaenocm®. Aekmop e xonopyBanusm
npenogaBamea unk. A. [TackoB. Kopenna npomsna B co-
gbpkaHuemo Ha gucuunauHama ce ocbwecmBsaBa npes3
1953 2., koezamo opzaHuzupanemo Ha kypca ce Bb3aaza Ha
unzk. Aumumvp EaenkoB, kotimo nocmaBs ocnoBume
Ha Haykama ,XumMuuHo unkeHepcmBo® y nac. Toli peop-
2anugupa kopenso kypca ¢ nomowma u cbgelicmBuemo
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Over the years, the heads of the Department are listed
as follows: Corresponding Member of the Academy Prof.
Dr. Dimitar Elenkov (1963-1974); Prof. Dr. Alexander Ase-
nov (1974-1993, 1995-2000); Assoc. Prof. Dr. Petar Petrov
(1993-1995); Prof. Dr. Ivan Penchev (2000-2012); Assoc.
Prof. Dr. Stiliyan Chaushev (2012-2020); Assoc. Prof. Dr.
Dimitar Peshev (2020-2023) and Assoc. Prof. Dr. Chav-
dar Chilev (2023 to the present).

In 1949, the students specializing in Industrial Che-
mistry at the State Polytechnic Institute began studying
the lecture course “Unit Operations in the Chemical In-
dustry“. A part-time lecturer was engineer D. Paskov. A
significant change in the contents of the lecture course
occurred in 1953 when the organization of the program
was entrusted to Engineer Dimitar Elenkov, who laid
the foundations for the field of Chemical Engineering in
our country. With the assistance and support of Profes-



Ha npo¢. I.I. PomankoB om Aenunzpagckus mexHoao-
2uyed uncmumym ,AencoBem* u npod. A.I. Kacamkun
om MockoBckus xumukomexHoao2uueH uHCMUMYM
MengeaeeB.

I[Ipe3 okmomBpu 1963 2. ce 060co6s1B8a camocmosimeana
kamegpa ,IIpouecu u anapamu B xumuueckama npo-
muwaesocm®. 3a ppbkoBogumea Ha kamegpama e u3bpan
gou. Aumummbp EaenkoB.

[Ipe3 1973 2. 3a pvkoBogumea na kamegpama e u3bpan
npod. Aaekcangvp AcenoB. Toli ocmaBa makwB go 20002. ¢
mpuzoguwHo npekbcBane (1993-1995), no Bpeme na koemo
prkoBogumea e gou,. [Tembp [TempoB.

Om 1982 2. kamegpama e npeumenyBana Ha ,Mnzke-
Hepna xumuga®. [To cbwomo Bpeme B zenepaanus naan
Ha Bucwemo obpagoBanue B bvazapus e npuema cneuu-
aaHocm ,XumuuHo uH>kenepcmBo®.

Cneuuaanocmma ,XumuuHo unskenepcmBo“ npegoc-
maBs ¢yHgamenmaaHu no3Hanus B cepama Ha npe-
HOCHUINE Npouecu (Ha Maca, MONAUHA U MOMeHM), MOge-
AUpaHemo u MawabHus Npexog Npu mMeXHOAOUYHUME
npouecu, cb3gaBanemo u onmumu3zayusima Ha MEXHO-
Ao2u4HU cxeMu, kakmo u konmpoaa u cumyaauusma Ha
XUMUYHU U 6UOMEXHOAO0ZUYHU NPoyecy.

Beue noBeue om 30 20gunu cmygenmume B Xumukomex-
HOAOUYHUS UMemaaypeudeH yHuBepcumem yuam Ha HeMc-
ku eguk cbobpagHo 2epmanckume yue6Hu naasoBe B cne-
uuaaHocm ,Vnskenepna xumus®, noayuaBatiku ¢unancoBa
nogkpena om I'epmanckama caysk6a 3a akagemuuen o6men
(DAAD). 3anucanume cmygenmu npoBeskgam cmaskoBe

sor P.G. Romankov from the Leningrad Technological In-
stitute “Lensoviet” and Professor A.G. Kasatkin from the
Mendeleev Moscow Chemical-Technological Institute, he
did a profound reorganization of the course.

In October 1963, an independent department named
“Unit Operations in the Chemical Industry” was es-
tablished. Associate Professor Dimitar Elenkov was ap-
pointed as the Head of the Department.

In 1973, Professor Alexander Asenov was appointed as
the Head of the Department. He held this position until
the year 2000, with a three-year interruption from 1993
to 1995 when Associate Professor Dr. Peter Petrov served
as the head.

From 1982, the department was renamed to “Chemical
Engineering.” Simultaneously, “Chemical Engineering”
was included in the general higher education curriculum
in Bulgaria as a specialty.

The specialty of “Chemical Engineering” provides fun-
damental knowledge about transport processes (mass,
heat, and momentum transfer), modeling and scaling of
basic technological processes, the creation and optimiza-
tion of technological schemes, as well as control and si-
mulation of chemical and biotechnological processes.

For more than 30 years now, students at UCTM have
been studying in German according to German curri-
culain the course of “Chemical Engineering”, financial-
ly supported by the German Academic Exchange Ser-
vice (DAAD). The enrolled students carry out intern-
ships and work on their theses in partnering German
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u pabomsm no gunaoMHu npoekmu B ynuBepcumemu
u HayuyHu uHcmumymu B Tepmanus, napmuupawu Ha
XTMY. llopagu npugHamama ugeHmMu4HOCM Ha yyebHu-
me naanoBe u Bucokomo kauecmBo na o6pa3oBanuemo B
XTMY gunaoManmume om cneuuaaHocmma noay4daBam
cbBMecmua gunaoma (Doppelzeugnis) c TY Xam6yp2-Xap-
6yp2 u YouBepcumema ,Omo ¢on I'epuke” B Mazgebype.
[Ipe3 cvwus nepuog om Bpeme B cneuuaanocm , XumMuuHo
u 6uoxuMuyHo unskenepcmBo“ XTMY obyuaBa omezoBa-
pAwu Ha eBponetickume uguckBanus BucokokBaauduuu-
paHu gByeguunu unskenepu c¢ ¢ppencku ejuk (nopBume B
Boazapus). CowecmBena npegnocmaBka 3a ycnewnomo
u3n’bAHEHUE Ha ma3zu 3agaya e ugnoazBanemo Ha yue6Hu
naaHoBe, npozpamu u nogkpena om ymBwpgenu ynuBep-
cumemu om Qpanuus, Kanaga, beaeus u unmenguBuume
konmakmu na npenogaBameaume om XTMY ¢ me3u yxu-
Bepcumemu.

[Ipe3 yye6Hama 2001/2002 2. ce gunaoMupa Nn'bp-
Busm Bunyck 6akaaaBpu no ,JMnskenepna xumus®, caeg
kamo npe3 1998 2. nem-2oguwHus uukba Ha 06yyeHue 3a
npugobuBane Ha o6GpajoBameana u kBaaudukauuonna
cmenen (OKC) ,Mazucmbp” e peopmupat u ce cmapmu-
pa obyuenue B uukwva 3a OKC ,6akaaaBbp” ¢ npogbasku-
meAHOCM Om Yyemupu 20guHu, u ce gaBa Bv3moskHocm 3a
nocaegBawo npugo6uBane na OKC ,mazucmmbp*.
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universities and research institutes. Due to the recog-
nized identity of the curricula and the high quality of
the education at UCTM, the graduates from the special-
ty receive “Double diplomas” with TU Hamburg-Har-
burg and Otto-von-Guericke-Universitit Magdeburg.
For nearly the same period of time, UCTM can boast
with its highly qualified bilingual engineers who meet
the European requirements in the specialty “Industrial
Chemistry” with French language teaching (the first in
Bulgarial). The substantial prerequisite for successful
implementation of this programme is the use of curri-
cula, programs, and support of established universities
from France, Canada, Belgium and the intensive con-
tacts between the lecturers from UCTM and these uni-
versities.

In the academic year 2001/2002, the first batch of
bachelor graduates in “Chemical Engineering” com-
pleted their studies, following the reform of the five-
year educational cycle for obtaining an educational
and qualification degree (EQD) of “Master” in 1998. A
four-year bachelor degree program was introduced
with the option for subsequent attainment of a “Mas-
ter”.

Over 50 doctoral dissertations have been successfully
defended the department as well as 5 Doctor of Sciences.



Om ocnoBaBanemo na kamegpama go Momenma B nes ca
3awumenu Hag 50 gokmopcku pabomu u 5 - 3a gokmopu Ha
Haykume. Kamegpama e 6uaa koopgunamop no npo6aem 4
»JIpeaucmBane Ha omnagbuHu 2a30Be om cepen guokcug®,
kakmo u ocnoBamea na wkoaama 3a caeggunaomna kBa-
augukauus no onazBane Ha okoaHama cpega.

Kamegpama Bunazu e noggvpskaaa mecnu Bpwn3ku c
npoMuwaeHocmma, kamo ca pagpabomBanu u ca B npo-
uec Ha pagpabomBane npuaokHu HayuyHu memamuku 3a
peguua npegnpusmus B boazapus.

Caeg 1990 2. uaenoBe Ha kamegpama ca yuyacmBaau u
npogbaskaBam ga yyacmBam B eBponeticku npoekmu
kamo TEMIIYC, Epagmyc, Epazmyc-Myngyc, Epazmyct,
Cegma pamkoBa npozpama (Implementation membrane
technology to industry - 218068), OnepamuBna npozpama
»PagBumue na yoBewkume pecypcu’, CHEMEPASS - npo-
ekm 3a cv3gaBane na mecmoBe 3a yegnakBsaBane nuBomo
Ha obyueHue no un>keHepHa xuMusl.

B nepuoga om 2020 2. go 2023 2. e HanpaBeno ocuoBHo
o6HoBsBane Ha Bcuuku uzcaegoBameacku u yue6xu aabopa-
mopuu kbmkamegpa ,Jinkenepna xumus, kamo ca 06opyg-
Banu ¢ HoBa HayuHO-u3caegoBameacka u geMoncmpauuon-
Ha anapamypa. [Ipeg 2023 2., BB Bpbzka cbc 70-20guwinus
lobuaeti na XTMY, npe3ugenmbm Ha Peny6auka Boacapus
2-1 Pymen PageB u kmemsm na Codus 2-ka Mopganka Qan-

The department served as the coordinator for Issue 4”
Purification of waste gases from sulfur dioxide” and was
the founder of the postgraduate school in environmental
protection.

The department has consistently nurtured strong links
with industry, developing applied scientific topics with
partners in Dimitrovgrad, Plovdiv, Razgrad, Devnya,
Vratsa, Pleven, and more.

Since 1990, members of the department have been ac-
tively involved in various European projects, including
TEMPUS, Erasmus, Erasmus Mundus, Erasmus+, Se-
venth Framework Programme (Implementation of mem-
brane technology in the industry - 218068), the Opera-
tional Programme “Human Resources Development”,
and CHEMEPASS - a project aimed at creating tests to
standardize the level of education in Chemical Engi-
neering.

Between 2020 and 2023, a significant renovation of all
research and teaching laboratories at the Department of
“Chemical Engineering” was carried out, equipping them
with new research and demonstration equipment. In
2023, in celebration of the 70th anniversary of UCTM, the
President of the Republic of Bulgaria, Mr. Rumen Radeyv,
and the Mayor of Sofia, Mrs. Yordanka Fandakova, vi-
sited the renovated laboratories of the department and
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gvkoBa nocemuxa o6HoBeHume aabopamopuu Ha kamegpa-
ma u ce cpewHaxa ¢ npenogaBameau u cmygenmu.

ITo unuuuamuBa na gou. Aumumbp IeweB, kotimo oc-
Ben pvkoBogumea na kamegpama B mo3u nepuog e u , Ekc-
nepm no MexkgyHapogHu o6pazoBameanu npozpamu’ k'bm
XTMY, BucokokBaaudpuuupan ekun om akagemuunus cobc-
maB na kamegpama B3ema akmuBno yuacmue B npoekm
BGo5M20P001-2.016-0013 ,MogepHu3auyus, gueumaausa-
yus U UHmMepHayuoHaAu3auus Ha obyyeHuemo B Xumuko-
mexHoAOUYeH U Memaayp2uieH YHuBepcumem®. B pamku-
me Ha mo3u npoekm, cbBMecmHO ¢ acouuupaHu s NapMHbOP,
University of Alabama in Huntsville, ca pagpabomenu yue-
6eH naaH u y4e6Ho cbgbpskaHue no Mazucmbpcka npozpama
B cneuuaanocm ,Chemical and environmental engineering*
¢ npenogaBane na anz2auticku eguk. [TopBusm Bunyck cmy-
genmu e npuem npe3 akageMuuHama 2022/2023 20guHa.

had meetings with faculty and students (photos from the
event can be included here).

At the initiative of Assoc. Prof. Dimitar Peshev, who
serves as both the department head and the “Expert
in International Educational Programs” at UCTM, a
highly qualified team of the academic staff of the de-
partment actively participated in the project BG-
05M20P001-2.016-0013, “Modernization, Digitalization,
and Internationalization of Education at the University of
Chemical Technology and Metallurgy.” Within this pro-
ject, in collaboration with their associated partner, the
University of Alabama in Huntsville, they developed a
curriculum and educational content for a Master Program
in “Chemical and Environmental Engineering,” taught in
English. The first group of students was admitted in the
academic year 2022/2023.




AKUACMUNUCH
CbCTUB

Academic
staff

gou,. g-p unk. YaBgap YuaeB
(pvkoBogumea kamegpa)

OBAACTU HA MHTEPECHU
[IpenocHu npouecu
Mamemamuuecko Mmogeaupane
HanomexHoaozuu
Agcopbuus
Texnoaoz2uu 3a paggeasine
Aecmuaauus u npouecu Ha ekecmpakuus

Assoc. Prof. Eng. Chavdar Chilev, PhD
(Head of the Department)

MAIN FOCUS
Transport phenomena
Mathematical modelling
Nanotechnology
Adsorption
Separation technology
Distillation and extraction processes

gou,. g-p urk. A umumdvp IleweB
(3am.-Pekmop no Haynu geiinocmu)

OBAACTHU HA UHTEPECHU
TexHoaozuu 3a MeM6paHHO pa3geAsHe
KomnlombpHo Mogeaupane u cumyaauusi Ha
npouecu
[Ipenocnu npouecu B nenlomonoBu meu-
HOCIU
Mnmen3udukayus na npouecume
XoMO2eHHU U XemepoeHHU XUMUYHU peakmopu

Assoc. Prof. Eng. Dimitar Peshev, PhD

(Vice-Rector for Research)

MAIN FOCUS
Membrane separation technologies
Computer modelling and simulation of processes
Transport processes in non-Newtonian fluids
Process intensification
Homogeneous and heterogeneous chemical
reactors
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gou,. g-p unk. ViBatiao XunkoB

OBAACTU HA UHTEPECHU

» Cunme3u oxapakmepu3upaHse Ha 2padeH u Bveaepognu HaHOMPLOU

« Dyngamenmaaen nogxog om meopusi, MOgeAUpaHe U CuMyaauus 3a
pa3pabomBane Ha cbBpeMeHHU Mamepuaau u npouecu

Assoc. Prof. Eng. Ivaylo Hinkov, PhD

MAIN FOCUS

« Synthesis and characterization of graphene and carbon nanotubes

+ Fundamental approach from theory, modelling and simulation to
develop advanced materials and processes

2a.ac. g-p unk. AecucaaBa MymaduueBa

OBAACTHU HA UHTEPECH

» Ilpenocnu npouecu

+ CFD cumyaauuu Ha gBydaznu cucmemu

+ Mamemamuuecko MogeAaupane u Mawabupase Ha Guopeakmopu

Senior Assist. Prof. Eng. Dessislava Moutafchieva, PhD

MAIN FOCUS

» Transport phenomena

 CFD simulation of two-phase systems

- Mathematical modelling and scale up of bioreactors

B, ' - I ETHN E-

2a.ac. g-p unk. CBemaomup AsaunkoB m
OBAACTU HA UHTEPECHU .

+ IIpenocnu npouecu: ekcmpakuus Ha pacmenusi, uMnpezHupaHe
» Cunme3 Ha HaHOYacMUUU

Senior Assist. Prof. Eng. Svetlomir Diankov, PhD

MAIN FOCUS
» Transport phenomena: plant extraction, impregnation
+ Nanoparticle synthesis
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60 years of the Department of Chemical Engineering

2a.ac. g-p unk. Kamg [TawoBa

OBAACTU HA UHTEPECHU

« Hanomexnoaozuu

» Cunme3 u oxapakmepu3upane Ha 2paden
» Komnlom®bpHo Mogeaupane

Senior Assist. Prof. Eng. Katya Pashova, PhD

MAIN FOCUS

» Nanotechnologies

+ Synthesis and characterization of graphene
» Computer modeling

TN YW

2A. ac. g-p unk. Maagen IlonoB

OBAACTU HA UHTEPECHU
» Buoxumuuno unskenepcmBo
« T'enno-unskenepHu mexnoaoz2uu

Senior Assist. Prof. Eng. Mladen Popov, PhD

MAIN FOCUS
- Bioprocess Engineering
» Recombinant DNA Technology

ac. unzk. Baazou CmouaoB

OBAACTU HA UHTEPECHU
» Ouenka na pucka npu xumuuecku npouecu
« Maco- u monaoo6mMeHHU npouecu

Assist. Prof. Eng. Blagoy Stoilov

MAIN FOCUS
« Risk Assessment in Chemical Processes
- Heat and Mass Transfer
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ac. g-p unk. ipuna HegeaueBa

OBAACTU HA UHTEPECHU
+ ,Downstream” npouecu
+ MeMmOGpanHo pa3geasite (HaHopuampyBane)
- Eaekmpoxumuuno padpunupane B Megnama Memaaypaus

Assist. Prof. Eng. Irina Nedelcheva, PhD

MAIN FOCUS

« Downstream processing 3
+ Membrane separation (nanofiltration)

» Electrochemical refining in copper metallurgy

N /7 /74 B

ac. unk. Cmedan AmanacoB

OBAACTHU HA UHTEPECH
» IIpuaoskenue na ionnu meunocmu BB papmauepmuunama ungycmpus -
+ Onmumuzauus Ha GuoxuMu4YHU u kamaaumuyHu npouecu

Assist. Prof. Eng. Stefan Atanassov

MAIN FOCUS
» Application of ionic liquids in pharmaceutical industry
- Optimization of biochemical and catalytic processes

e

ac. g-p unk. Beceaun gakueB e ‘

OBAACTU HA UHTEPECHU
+ IIpouecu u anapamu B xumuuecka u papmaueBmuuna ungycmpus
» PagpabomBane na npogykmu c onpegeaeru cBotlicmBa

Assist. Prof. Eng. Vesselin Idakiev, PhD

MAIN FOCUS
» Apparatus and processes in chemistry and pharmacy

- Particle engineering with targeted properties
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npo¢. gmu Mopgan XpucmoB

OBAACTU HA UHTEPECHU

- IIpenocHu npouecu

+ Mamemamuuecko Mogeaupane

+ Puck u6e3onacnocm

- Qayugu3auus u gucnepcHu cucmemu

Prof. Jordan Hristov, PhD, DSc (Emeritus)

MAIN FOCUS

« Transport phenomena

+ Mathematical modelling

+ Risk and safety

+ Fluidization and disperse systems

npod. g-p unk. EBzenu CumeonoB

OBAACTHU HA UHTEPECHU

+ Xugpogunamuka, monao — u MacoobMeHHU npouecu

» IIpoekmupane Ha monao- u MacoobMeHHO 060pygBane

+ Maconpenoc mBbpgo-meuno

- V3Bauuane Ha 6GuoakmuBHu cbeguHenus om cypoBunu —
kunemuka u Mogeaupane

Prof. Eng. Evgeni Simeonov, PhD

MAIN FOCUS

» Hydrodynamic, Heat and Mass transfer processes

+ Design of heat and mass transfer equipment

» Solid-liquid mass transfer

 Extraction of bioactive compounds from raw materials —
kinetics and modelling

gou. g-p unk. MUaonka CoiikoBa

OBAACTHU HA UHTEPECHU

+ HoBu memogu 3a u3Bauuane na 6uorozuuno akmuBru BewrecmBa om
pacmumeanu cypoBunu B pa3auunu ekempakuuonnu cucmemu

+ Mogeaupane na Bv3gelicmBuemo na eaekmpuuecku umMnyacsu no-
Aema npu npepabomka Ha npupogsu cypoBunu

« IlpuzomBsne na 6uoMamepuaau Ha 6a3ama Ha ecmecmBenu
noaumepu c Bkalouenu 6uoaozuuno akmuBru BewrecmBa

Assoc. Prof. Ilonka Saykova, PhD

MAIN FOCUS

» New methods for extracting biologically active substances from
plant raw materials in various extraction systems

+ Modeling the impact of electric impulse fields during the processing of
natural raw materials

« Preparation of biomaterials based on natural polymers with biologically
active substances included
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MEMBRANES, MOLECULES, AND MONEY

Andrew Livingston
Professor of Chemical Engineering, Vice Principal Research and Innovation,
Queen Mary University of London

There are many trials and tribulations in taking univer-
sity research from the laboratory to the commercial scale
while trying to make some profits along the way. This talk
will describe two such adventures.

Livingston Lab is based at Queen Mary University of
London. The research in the lab is about developing sol-
vent-stable membranes for molecular separation in or-
ganic solvents — Organic Solvent Nanofiltration. This
work has made original contributions to membrane fab-
rication, transport phenomena, materials formation and
chemistry, and has discovered new approaches to the use
of molecular separations in chemical synthesis, most re-
cently the creation of the Nanostar Sieving platform. It
has also led to the formation of two start-up companies.

Membrane Extraction Technology (MET) was founded in
1996 with Andrew Livingston as Managing Director to ex-
ploit the Extractive Membrane Bioreactor (EMB), at the time
a new style of reactor for separating and degrading toxic
organic molecules from chemical industry wastewater. By
2002, the company had succeeded in demonstrating that a
successful business would not grow from this technology
and turned their attention to Organic Solvent Nanofiltra-
tion, OSN, entirely different membrane technology with
applications in production processes. Typically OSN will use
a small fraction of the energy of thermal methods such as
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evaporation and distillation and can work at temperatures
around ambient. MET licensed technology and set about
commercialising it with main application areas to concen-
trations, purification, recycling of organometallic catalysts,
solvent exchanges, and metal (Pd) removal from post-reac-
tion mixtures. They successfully scaled up the manufacture
of the DuraMem TM series of OSN membranes, and MET
was acquired by German chemical major Evonik Industries
AG on 1 March 2010 on favourable terms and became part of
the Evonik Fibres and Membranes business line.

Further innovation in the University setting then led
to a new company, Exactmer, set up to commericialise
Nanostar Sieving. This new platform is based on liquid
phase reactions with a soluble macromolecular homostar
molecule, coupled to membrane purification. This pro-
vides a fully liquid phase platform capable of producing
synthetic polymers of exquisite molecular accuracy. It has
also been applied to peptides. Perhaps most exciting are
the applications to oligonucleotide therapeutics. Nanostar
Sieving, licensed to scale up Exactmer Limited, creates an
alternative with the potential for substantial efficiencies
and is undergoing an accelerated £15M commercialisation
programme between Exactmer and the Medicines Manu-
facturing Innovation Centre, sponsored by pharma com-
panies Novartis, AstraZeneca, Alnylam and Innovate UK.
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CARBON DIOXIDE RECYCLING IN FUEL CELL APPLICATION

Venko Beschkov, L. Liutzkanov, S. Stefanov
Institute of Chemical Engineering, Bulgarian Academy of Sciences, Sofia, Bulgaria

The considerable charges on the atmosphere by greenhouse
gases overwhelming the capacity of nature to cope with them
is considered a fundamental challenge for climate change.

One of the most important reasons for the use of bio-
mass as a renewable energy source is the fact that the
present biomass is almost completely recyclable, as the
released carbon dioxide by combustion is converted by
the vegetation by photosynthesis. A good example of this
approach is the treatment of organic waste to produce bi-
ogas. The latter is mostly used as a fuel but its application
as a feedstock for chemicals is also considerable.

On the other hand, the inevitable release of carbon di-
oxide could be remediated after its conversion into chem-

icals (e.g. synthesis gas. methanol, formic acid) and to fuel,
like methane by chemical, electrochemical or biotechno-
logical processes.

The present work summarizes the up-to-date meth-
ods and approaches for carbon dioxide recycling re-
cent author results conversion and carbon dioxide
conversion to chemicals and fuels. The fuel cell ap-
proach enables the drastic reduction of carbon dioxide
released during its conversion into value-added chem-
icals, i.e. formic acid, methanol, etc. Our results show
the formic acid production with reasonable yields in a
fuel cell where bicarbonate and carbonate are used as
oxidizers.

GAS TURBINE WITH ISOTHERMAL EXPANSION

Dimitar Kolev
Institute of Chemical Engineering, Bulgarian Academy of Sciences, Sofia, Bulgaria

The greatest shortcoming of a gas turbine is that to
decrease its inlet temperature up to 1200- 1300°C the
burning chamber works with a large excess of air, which
significantly reduces its efficiency. To overcome this dis-
advantage, the over stoichiometric air excess, partially [1],
or practically fully [2-5] is changed with steam.

Results: The technological scheme of the new installa-
tion, which ensures its high efficiency and elimination of
the NOx building, is presented. Data for the composition
of the inlet gases of the turbine as a function of the tem-
perature, pressure, coefficient of air excess and steam-to-

methane ratio are given. A special soot factor based on
thermodynamic consideration is defined to calculate the
area of parameters when no soot formation is possible.

Conclusions: A new gas turbine installation with a
combustor operating at a lack of oxygen and burning of
the H. and CO obtained under these conditions in the
first part of the turbine at a constant temperature at ex-
pansion is described. The results of thermodynamic in-
vestigations of the combustor and a new factor for the
determination of the conditions for no soot formation
are presented.
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APPLICATION OF NANOMEMBRANE SEPARATION FOR ISOLATION
OF NATURAL BIOLOGICALLY ACTIVE COMPONENTS.

Dimitar Peshev
Department of Chemical Engineering, Faculty of Chemical and System Engineering, UCTM, Sofia, Bulgaria

The development of new solvent-stable materials in
the past two decades has permitted the application of
membrane filtration techniques to different processes
in organic solvents and solvent mixtures. The biological-
ly active constituents of plants are traditionally isolated
trough solid-liquid extraction and further evaporation of
the obtained dilute liquid extracts. Due to their suscepti-
bility to thermal degradation and oxidation, traditional
thermal separation technologies result in poor product
quality. Significant reduction of the specific energy con-
sumption while preserving product activity during the
concentration or fractionation of liquid extracts from
rosemary or spent coffee grounds, using nanofiltration,
is demonstrated via experimental data and process sim-
ulations. Even though the concept has been proved at a
laboratory scale with short term experiments, the appli-
cation of nanofiltration for processing of natural extracts
at production scale is rather scarce. The two main obsta-
cles are the fact that until couple of years ago a reliable
multiscale modeling framework and tools for simulation
of these processes were not available and also that com-
mercial membranes are prone to fouling from the target
components of the plant materials. To address the first
obstacle we a complete modeling framework to support

the nanofiltration process design has been developed.
The developed modelling tool, called ,OSN Designer*, was
supposed to: cover all phenomena from the membrane
nanoscale to the process macroscale; to require only lim-
ited number of experimental data at lab scale and thus re-
duce the costs and materials; to be incorporated in exist-
ing process modeling environments, such as AspenONE,
ChemCAD, ProSim etc. Using OSN Designer we are also
capable to investigate the effects at process level from
drastically enhancing the membrane permeances by us-
ing different technics to answer the question: will ultra-
fast membranes lead to ultrafast processes?

Particular attention is drawn on the current results of a
project for fundamental research dealing with application
of nanofiltration for valorisation of the waste streams from
the essential oil industry. The distribution of biologically
active compounds in the aqueous effluents and waste plant
mass were theoretically predicted using the COSMO-RS
method, which has the quantum-chemical basis of the
Conductor-like Screening Model (COSMO). The possibility
to fractionate hydrosols, residual waters, and hydroalco-
holic biologically active extracts from spent plant material
from the steam and hydrodistillation of essential oil plants,
using nanofiltration was demonstrated.

Acknowledgements: This study is funded by the European Union - NextGenerationEU, through the National Recov-
ery and Resilience Plan of the Republic of Bulgaria, project No BG-RRP-2.004-0002, "BiOrgaMCT" and the Bulgarian

National Science Fund (contract KP-06-H37/14).
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IMPACT OF HIGH ENERGY BALL MILLING ON CHEMICAL
AND MICROSTRUCTURAL PROPERTIES OF CALCITE-QUARTZ-APATITE SYSTEM

Vilma Petkova’, Bilyana Kostova?, Ekaterina Serafimova® and Tiit Kaljuvee*
Institute of Mineralogy and Crystallography “Acad. Iv. Kostov”, Bulgarian Academy of Sciences Professor

*New Bulgarian University, Department of Natural Sciences, 21 Montevideo Str.,1618 Sofia, Bulgaria

3University of Chemical Technology and Metallurgy, 1756, 8 K1. Ohridski Blvd., Sofia, Bulgaria

4Tallinn University of Technology, Ehitajate tee 5, 19086, Tallinn, Estonia

The objects of this study are the phosphotites differ-
ing in their P.O; total content and mineral composition.
The HEM activation was carried out in a planetary mill
with Cr-Ni milling bodies with a diameter of 20 mm. The
aim of this investigation is to determine the possibilities
of micro-structural changes and transformations and
chemical reactivity as a result of HEM-activation of the
samples. This is achieved by studying the activation effect
and the impact of calcite and quartz on the phase trans-
formations occurring in the apatite structure.

The results from the study of apatite samples of vari-
ous origins have evidenced the formation of a nano-sized
phase with a lowered degree of crystallinity. The micro-
structural changes of the activated samples are related to
the increasing assimilable form of P.Os, the incorporation
of CO: and OH- in the apatite structure. The results were
confirmed through the complex of methods - chemical
analysis to define the solubility of P.Os, Specific surface
area, Powder X-ray diffraction and Fourier Transformed
Infrared spectroscopy.

Acknowledgements: This work was supported by the OP "Science and Education for Intelligent Growth", co-financed
by the EU through the ESIF under grant BGosM20P001-1.001-0008 of the National Centre for Mechatronics and Clean

Technology (V.P.).

HYDROMETALLURGICAL TREATMENT OF COPPER CONVERTER ESP DUST

Peter Iliev, Biserka Lucheva, Iva Stoianova, Miroslav Iliev
University of Chemical Technologies and Metallurgy, Sofia, Bulgaria

During the conversion of copper matte, part of the charge
leaves the converter space together with the off-gases in the
form of dust entrainment. Volatile components also pass
into the dust-gas flow, due to which it is enriched with im-
purities harmful to the following technological process of
electrowinning. The formed dust-gas flow passes through
dust collection equipment, where the main part of it is cap-
tured. Most often, the captured dust is recirculated, which
leads to a decrease in the productivity of the smelting fur-
nace. In order to overcome these problems, it is necessary to
take out of the melting cycle part or all of the recirculating

converter dust and process it for extraction of the valuable
metals and disposal of the harmful substances. In metallur-
gical practice, the processing of copper converter dust has
mainly been accomplished by the hydrometallurgical route.
In the present research work, the laboratory results on
hydrometallurgical treatment of copper converter electro-
static precipitator (CC-ESP) dust are presented. The effect
of the main technological parameters affecting the degrees
of main metals recovery in solution is studied. Based on the
experimental results, the optimal conditions for hydrome-
tallurgical treatment of the CC-ESP dust are determined.

UCTMChemEng Conference / 21



70 years of the University of Chemical Technology and Metallurgy

SYNTHESIS OF MnO,/AgNPs COMPOSITE MATERIAL
FOR APPLICATION IN HYBRID SUPERCAPACITORS

Borislava Mladenova, M. Dimitrova, A. Stoyanova
Institute of Electrochemistry and Energy Systems, Bulgarian Academy of Sciences, Sofia, Bulgaria

One of the challenges of the modern world is the stor-
age and conversion of energy. In this regard, there is
an increased interest in the search and development of
high-performance devices for energy storage from re-
newable sources, which are as environmentally friendly
as possible. Among them, special attention is paid to su-
percapacitors.

This work presents the results of synthesis and physic-
ochemical characterization of a new MnO:/AgNPs com-
posite material to improve the performance of the positive
electrode in hybrid supercapacitors and increase their en-
ergy density. MnO. was also obtained in order to compare

the physicochemical and electrochemical characteristics
of the two materials. A commercial Aquivion®E87-05S
membrane activated with Na.SO,, K.SO,, and LiSO,.H.O
was used as an electrolyte. The synthesized materials
were characterized using X-ray diffraction (XRD), scan-
ning electron microscopy and energy dispersive analysis
(SEM-EDX) and determination of the specific surface area
by the Brunauer-Emmett-Teller (BET) method. The hybrid
supercapacitor cells were investigated electrochemically
by galvanostatic charge/discharge tests and cyclic voltam-
metry. AgNPs were found to significantly improve the per-
formance of the supercapacitor.

Acknowledgements: This work is funded by the Ministry of Education and Culture under the National Program

"Young Scientists and Postdoctoral Fellows-2"

SILVER NANOPARTICLES AS BIFUNCTIONAL CATALYSTS
FOR APPLICATION IN AEM WATER ELECTROLYSIS

B. Mladenova’, A.Bakalova'?, M.Dimitrova’, E. Slavcheva’
Institute of Electrochemistry and Energy Systems, Bulgarian Academy of Sciences, Sofia, Bulgaria
*University of Chemical Technologies and Metallurgy, Sofia, Bulgaria

In this work, preliminary results of bi-functional cat-
alysts based on (AgNPs/XC-72-R) applicable in aqueous
anion conducting membrane electrolysers are present-
ed. The integration of the silver nanoparticles into the
catalytic carrier was carried out by the sol-gel method.
The silver particles were previously obtained by a green
synthesis method using direct sunlight. During the syn-
thesis, the main factors affecting the synthesis process
of silver nanoparticles, such as the concentration of the
starting substances and the synthesis time, were inves-

tigated. The obtained materials were characterized phys-
icochemically. The catalytic activity with respect to the
partial reactions for oxidation and reduction of oxygen
and hydrogen, respectively, were investigated by means
of linear voltammetry in a three-electrode cell with a lig-
uid electrolyte of 25% KOH at room temperature. Spheri-
cal silver nanoparticles as catalysts have been successful-
ly synthesized and integrated. Catalysts based on AgNPs/
XC-72-R were found to be suitable for the hydrogen and
oxygen evolution reaction.

Acknowledgements: The authors kindly acknowledge the financial support of project N2 BGosM20P001-1.002-0014
~Center of competence HITMOBIL - Technologies and systems for generation, storage and consumption of clean ener-
gy’, funded by Operational Programme “Science and Education for Smart Growth” 2014-2020, co-funded by the EU

from European Regional Development Fund.
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USE OF FEEDSTOCK WASTE TO GENERATE HEAT AND POWER
THROUGH GASIFICATION

Dimitar Kolev
Institute of Chemical Engineering, Bulgarian Academy of Sciences, Sofia, Bulgaria

As society develops, fossil fuels are increasingly used to
generate heat and electricity, resulting in the generation
of large amounts of greenhouse gases. By presenting this
technology for the gasification of feedstock waste mate-
rials, we aim to obtain energy from this renewable plant-

based source. The technology proposes the gasification
of the tars obtained by pyrolysis of the feedstock waste
material in the gasifier itself without the use of a catalyst.
The heat carried by the generated gas is utilized by con-
densing the carried water vapor.

USING ANSYS ROCKY DEM-CFD COUPLING TO DETERMINE THE OPTIMAL OPERATING
CONDITIONS FOR A SMALL-SCALE FLUID BED COFFEE ROASTER

Hristo Nedelchev"?, Kiril Angelov*
"University of Chemical Technology and Metallurgy. Sofia, Bulgaria
2Fluid Codes CFD Application, Sofia, Bulgaria

Both the ANSYS software packages - Rocky and Fluent
provide the opportunity to computationally investigate
particulate and fluid flow, respectively.

Using the two-way coupling capability a direct connec-
tion between particulate and fluid flow is established.
Combining both of the physics and taking into account

the particle's shape gives a very close approximation to
real physical phenomena.

The above-described tools were implemented for the de-
termination of the optimal key operating conditions of a
small-scale fluid bed coffee roaster. The results were used
to select a proper air velocity and the packed bed height.

CREATION OF AGGLOMERATION CUP
FOR LABORATORY AGGLOMERATION INSTALLATION

Petar Petrov', Anislav Dimitrov?
"University of Chemical Technology and Metallurgy, Sofia, Bulgaria
zStomana Industry Co, Pernik

Globally, not all ores and concentrates in the field of fer-
rous metallurgy meet the requirements for direct process-
ing. The concentrates obtained as a result of various bene-
ficiation operations, fines from ore mining, throat dust and
others must be aggregated before their further use.

Agglomeration (or sintering) is called the process of ag-
glomeration, and the necessary heat is obtained by burn-
ing fuel in the starting materials. It is a thermal method
for coagulating iron and other ores and concentrates with
fluxes, additives and fuel. The agglomerated products

have sufficiently high strength, the uniform granulomet-
ric and chemical composition. Agglomeration by air in-
filtration is carried out on belt agglomeration machines,
and in laboratory conditions - by agglomeration cups.
This method has received the widest application - about
80% of the world's agglomerating product production.

The aim of the development is the design and creation
of a compact agglomeration cup, as the first stage of the
construction of a laboratory agglomeration installation
for the needs of the MTEEE Department.
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ENHANCING CHEMICAL ENGINEERING STUDENTS’ SKILLS
IN GERMAN AND ENGLISH (SCHOLAR CIRCLE
AT THE DEPARTMENT OF CHEMICAL ENGINEERING AT UCTM-SOFIA)

Tsvetelina Vukadinova' and Mladen Popov*
"University of Mining and Geology "St. Ivan Rilski" Sofia
*University of Chemical Technology and Metallurgy, Sofia, Bulgaria

Catalytic science plays a key role in solving many en-
vironmental problems by developing new, highly active,
and stable catalysts for processes that lead to zero-waste
technologies in industry and transport. The efficient uti-
lization of catalysts requires a thorough understanding of
the surface structure and surface chemistry of the catalyt-
ic material. The focus of this study is to present some as-
pects of the application of the temperature-programmed
analysis technique for the investigation of heterogene-
ous catalysts at the Institute of Catalysis in the Bulgarian
Academy of Sciences. Three reactions were studied as a
function of temperature: reduction, oxidation, and des-

orption. Temperature-programmed desorption (TPD) is
used to analyze adsorbed species (which might be delib-
erately introduced by a pre-adsorption step) in inert at-
mospheres. Temperature-programmed reduction (TPR)
and temperature-programmed oxidation (TPO) probe the
susceptibility to reduction and oxidation, respectively,
and are carried out in the presence of hydrogen in the case
of TPR and oxidants such as oxygen or carbon dioxide in
the case of TPO. The results of the described techniques
can be useful for researchers to effectively optimize the
performance of catalysts and develop novel materials
with enhanced properties.

VALORISATION OF WASTE PRODUCTS FROM THE HYDRODISTILLATION
OF CLOVES ESSENTIAL OIL

Yoana Stoyanova’, Nevena Lazarova-Zdravkova’, Nelly Georgieva’, Stoyko Petrin’,
Chavdar Chilev?, Dimitar Peshev?
'Department of Biotechnology, University of Chemical Technology and Metallurgy, Sofia, Bulgaria
*Department of Chemical Engineering, University of Chemical Technology and Metallurgy, Sofia, Bulgaria

Cloves (Syzygium aromaticum) is a valuable spice that
has been used for centuries as a food preservative and for
many medicinal purposes. This plant is one of the richest
sources of phenolic compounds such as eugenol and gal-
lic acid and possesses great potential for pharmaceutical,
cosmetic, food, and agricultural applications.

The aim of the present work was to evaluate the feasi-
bility of nanofiltration for the valorisation of the waste
materials resulting from the production of cloves essen-

tial oils. Therefore, nanofiltration of residual water and
cloves hydrosol, obtained via hydrodistillation at a lab-
oratory scale, was performed. The feed, retentate, and
permeate fractions from the filtration with commercial
membranes of both waste materials were tested for their
antioxidant activity and content of key biologically active
constituents. The results confirmed the high potential of
nanofiltration for efficient recovery of valuable biologi-
cally active compounds from the effluent streams.

Acknowledgements: This study is funded by the European Union - NextGenerationEU, through the National Recov-
ery and Resilience Plan of the Republic of Bulgaria, project N2 BG-RRP-2.004-0002, "BiOrgaMCT" and the Bulgarian

National Science Fund (contract KP-06-H37/14).

24 / UCTMChemEng Conference



60 years of the Department of Chemical Engineering

EFFECT OF NOVEL LIGNIN AND LIGNIN-MORIN NANOPARTICLES
ON THE BIOCHEMICAL LIVER FUNCTION PARAMETERS
OF MICE WITH ACETAMINOPHEN-INDUCED HEPATOTOXICITY

Zvezdelina Yaneva’', Monika Toneva', Donika Ivanova’, Milena Tsanova?,
Nadya Bozakova?, Nikola Kostadinov+, Vanya Marutsova’
'Department of Pharmacology, Animal Physiology, Biochemistry and Chemistry, Faculty of Veterinary Medicine,
Trakia University, Stara Zagora, Bulgaria

2Department of Biological Sciences, Faculty of Agriculture, Trakia University, Stara Zagora, Bulgaria

3Department of General Animal Breeding, Animal Hygiene, Ethology and Animal Protection Section,
Faculty of Veterinary Medicine, Trakia University, Stara Zagora, Bulgaria
4Department of General and Clinical Pathology, Faculty of Veterinary Medicine, Students Campus,
Trakia University, Bulgaria
sDepartment of Internal Diseases, Faculty of Veterinary Medicine, Trakia University, Stara Zagora, Bulgaria

Oxidative stress has been recognized as a critical
pathogenetic mechanism for the initiation and pro-
gression of hepatic injury in a variety of liver disor-
ders. The purpose of the current study was to assess
the hepatoprotective effect of newly synthesized lignin
(LNP) and morin-encapsulated lignin (LMNP) nanopar-
ticles against acetaminophen-induced hepatotoxicity
in mice. The effects of pre-administration of LNP and
LMNP on mice were assessed on the basis of biochem-
ical liver function parameters: alanine transaminase
(ALT), aspartate transaminase (AST), alkaline phos-
phatase (ALP) activity, as well as creatinine, albumin,
cholesterol and triglycerides levels. Male ICR mice were

divided into 8 groups — one control group and 7 groups
injected intraperitoneally with morin, LNP, LMNP,
acetaminophen, morin + acetaminophen, LNP + aceta-
minophen, LMNP + acetaminophen. LNPs, LMNPs and
morin pretreatment attenuated the induced liver injury
by diminishing the serum AST, ALP, and ALT levels. The
observed hepatoprotective effect was most tangible for
the flavonoid-loaded lignin nanoparticles. The serum
triglyceride levels of both types of nanoparticles and
morin-treated mice were decreased as compared to that
of the acetaminophen-treated group. The latter results
have shed light on a novel approach for the treatment of
acetaminophen-induced hepatotoxicity.

NUMERICAL SIMULATION OF A HYBRID PROCESS FOR BIO-OIL SEPARATION

Daniel Peichev’, Chavdar Chilev*?, Farida Lamari?, Patrick Langlois*
'University of Chemical Technology and Metallurgy, Sofia, Bulgaria
*Process and Materials Sciences Laboratory (LSPM) - CNRS UPR 3407, Sorbonne Paris Nord University, France

Biomass as a whole offers a more diverse potential for
valorisation than any other renewable energy source.
As one of the stages in the separation of bio-oil involves
the liquid mixture of acetol and acetic acid, and as both
components are particularly well suited for valorisation,
a hybrid method has been developed for their separation
with a high purity level through an approach combin-
ing liquid-liquid extraction and rectification. In order
to design and simulate the flowsheet, the ChemCAD
7.0 simulation software has been used. Sensitive anal-
yses have been carried out to investigate the influence

of the different parameters in the rectification columns
such as the reflux ratio, the feed stage location, and the
vapour/bottom molar flow ratio. The effect of different
extractants and their excess on the separation process
as well as the possibility of regenerating the extractant
has also been studied. Tri-n-octylamine has accordingly
been selected as a separating agent which has been fully
recycled. The end result for separating an initial 48/52
wt% acetol/acetic-acid liquid mixture has been acetol
with a purity of 99.4 wt% and acetic acid with a purity
of 100 wt%.
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EXTRACTION OF CROTON LECHLERI BARK BY TWO TECHNIQUES: PRELIMINARY RESULTS

J.A.P. Coelho' %, F. Tsvetanova’, S. Boyadzhieva?, D.S. Yankov3, R. P.Stateva®
Instituto Superior de Engenharia de Lisboa, Instituto Politécnico de Lisboa, 1959-007 Lisboa, Portugal
*Centro de Quimica Estrutural, Instituto Superior Técnico, Universidade de Lisboa, Lisboa, Portugal
3Institute of Chemical Engineering, Bulgarian Academy of Sciences, 1113, Sofia, Bulgaria

Plant biomass is a sustainable source of secondary me-
tabolites with pronounced beneficial effects on human
health. An example is Croton lechleri Miill. Arg., known
as Sangre de Drago tree since its bark releases a blood-
red latex demonstrating antibacterial, antiviral, antiox-
idant, anti-inflammatory, anticancer, etc. activities. Our
goal was to evaluate the efficiency of two techniques for
extracting latex from C. lechleri bark - Soxhlet meth-
od using organic solvents, e.g. n-hexane, ethanol, and
an advanced approach utilizing supercritical CO.. The
preliminary results for both methods, with a focus on

their effectiveness regarding yield, show that Sohxlet
n-hexane renders 5 times lower yield than that obtained
by ethanol (2.38 vs 11.61). Extraction with neat scCO. was
performed at T = 60°C and p = 500 bar, while that with
scCO.+ with 10% ethanol - at T = 60°C and p = 300 bar.
The yield with scCO. was 1.35 %, while that with scCO. +
10% ethanol -3.0 %. Still, it is almost 4 times lower than
Soxhlet ethanol. To the best of our knowledge, our pre-
liminary results are the first to reveal the influence of
the extraction method on the recovery of Sangre de Dra-
go latex from C. lechleri bark.

Acknowledgement: The authors acknowledge the funding received from the European Union’s Horizon 2020 research
and innovation programme under the Marie Sklodowska-Curie grant agreement No 778168.

ANALYSIS OF HETEROGENEOUS ENVIRONMENTAL CATALYSTS
BY TEMPERATURE-PROGRAMMED DESORPTION, REDUCTION AND OXIDATION -
ASPECTS AND APPLICATIONS

Petya Petrova’, Vesselin Idakiev"?, Maria Anchina’ and Ivan Bogoev’
'Institute of Catalysis, Bulgarian Academy of Sciences, Sofia, Bulgaria
2University of Chemical Technology and Metallurgy, Sofia, Bulgaria

Catalytic science plays a key role in solving many en-
vironmental problems by developing new, highly active,
and stable catalysts for processes that lead to zero-waste
technologies in industry and transport. The efficient uti-
lization of catalysts requires a thorough understanding of
the surface structure and surface chemistry of the catalyt-
ic material. The focus of this study is to present some as-
pects of the application of the temperature-programmed
analysis technique for the investigation of heterogene-
ous catalysts at the Institute of Catalysis in the Bulgarian
Academy of Sciences. Three reactions were studied as a
function of temperature: reduction, oxidation, and des-
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orption. Temperature-programmed desorption (TPD) is
used to analyze adsorbed species (which might be delib-
erately introduced by a pre-adsorption step) in inert at-
mospheres. Temperature-programmed reduction (TPR)
and temperature-programmed oxidation (TPO) probe the
susceptibility to reduction and oxidation, respectively,
and are carried out in the presence of hydrogen in the case
of TPR and oxidants such as oxygen or carbon dioxide in
the case of TPO. The results of the described techniques
can be useful for researchers to effectively optimize the
performance of catalysts and develop novel materials
with enhanced properties.
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STUDY OF FLUIDIZED BEDS WITH AN INNOVATIVE HEATING METHOD

Vesselin Idakiev" 2, Lothar Morl3
"University of Chemical Technology and Metallurgy. Sofia, Bulgaria
*Institute of Catalysis, Bulgarian Academy of Sciences, Sofia, Bulgaria
3Faculty of Process and Systems Engineering, Otto von Guericke University Magdeburg

In a fluidized bed, a fluid, whether it is a liquid or gas, is
circulated through the bulk material, causing it to become
more fluid and loose. This leads to the solid-liquid or sol-
id-gas mixture behaving like a fluid itself. Recently, this
technology has been gaining popularity in various indus-
trial processes such as shaping, coating, and drying due to
its ability to enhance heat and mass transfer between the
fluid and the solid materials.

Energy is conventionally introduced into fluidized beds
by heating the fluidizing gas through convection. An alter-
native method for energy input involves inductive heating,
which employs electrically conductive but chemically in-

ert particles and an electromagnetic field. Thus, heat is not
generated by heating the fluid flow entering the fluidized
bed but is directly transferred through the non-contact
heating of conductive particles within the bed. This al-
lows for efficient heat exchange and a high energy density
since heat is dissipated across a large surface area in the
bed material. Additionally, inductive technology enables
rapid heating and cooling of the bed material, leading to in-
creased efficiency and improved product quality.

This work provides a general description of fluidized
beds with inductive heating and provides information
about potential application areas.

ACTIVITY MEASUREMENTS OF K-, CO-PROMOTED RE(MO) SYSTEMS - PATH FOR SEARCH
OF WATER-GAS SHIFT REACTION CATALYST GETTING CLEAN HYDROGEN

Dimitrinka Nikolova?, Ivan Ivanov?, Margarita Gabrovska? Tsvetomila Parvanova-Mancheva?,
Gabriella Zarkova' %, Evangeliya Petrova®?, Tatyana Tabakova*
'University of Chemical Technology and Metallurgy, Sofia, Bulgaria
*Institute of Catalysis, Bulgarian Academy of Sciences, Sofia, Bulgaria

Hydrogen is embraced as a global energy solution.
The water gas shift (WGS) reaction (CO+H.0—CO.+H.)
is a process for hydrogen cleaning and generation for
decarbonizing energy systems. Our efforts are con-
centrated on the design of K-, Co-promoted Re (Mo)
catalyst for low-temperature WGS reaction, suitable
for FC applications by reducing CO content below 1%

and overcoming cooling step in the middle of commer-
cial process realization by high-temperature Fe203-
Cr203-CuO (300-450 °C) and low-temperature Cu-ZnO
(180-250 °C) catalysts. For this purpose, initial studies
are targeted to find successful catalyst composition and
corresponding suitable conditions of reduction/activa-
tion and WGS reaction.

Acknowledgement: The authors kindly acknowledge the financial support of project N2 BGosM20P001-1.002-0014
+Center of competence HITMOBIL - Technologies and systems for generation, storage and consumption of clean ener-
gy”, funded by Operational Programme “Science and Education for Smart Growth” 2014-2020, co-funded by the EU

from European Regional Development Fund.
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GREEN HYDROGEN PRODUCTION PART 1

Evgenia Vasileva, Tsvetomila Parvanova-Mancheva, Venko Beschkov
Institute of Chemical Engineering, Bulgarian Academy of Sciences, Sofia, Bulgaria

Hydrogen has been always attractive as an alternative to
fossil fuels such as oil and natural gas. On the other hand,
there is no waste as a result of its combustion; i.e., water is
produced, being a feedstock for further hydrogen produc-
tion. The benefits of bio-hydrogen production and utilization
are multiple. First, it is an energetically beneficent process,
compared to traditional electrolysis. Next, bio-hydrogen
production relies on waste organic products, thus combin-
ing energy production with waste treatment. The practical
production of bio-hydrogen on a large scale presumes the
use of low-cost substrates such as residues from the food in-

dustry, beverage and ethanol production, residues from ag-
riculture, etc. Various substrates for fermentative hydrogen
production have been tested. Studies with glucose, cellulose
and other sugars are available. There are two main groups
of microbial processes leading to hydrogen production de-
pending on the light involvement. First, there is photo fer-
mentation using light to produce sugars by photosynthesis
and then to convert organic molecules into hydrogen and
carbon dioxide. Next, there is dark fermentation when an-
aerobic bacteria and algae convert complex substrate mole-
cules into hydrogen and carbon dioxide.

Acknowledgements: The authors kindly acknowledge the financial support of project N2 BGosM20Po01-1.002-
oo14 “Center of competence HITMOBIL—Technologies and systems for generation, storage and consumption of
clean energy”, funded by Operational Programme “Science and Education for Smart Growth” 2014-2020, co-funded

by the EU from European Regional Development Fund

GREEN HYDROGEN PRODUCTION PART 2

Tsvetomila Parvanova-Mancheva, Evgenia Vasileva, Venko Beschkov
Institute of Chemical Engineering, Bulgarian Academy of Sciences, Sofia, Bulgaria

A newly isolated strain, Clostridium beijerinckii 6AI,
was tested under batch conditions for hydrogen produc-
tion capacity with glucose, glycerol and alcohol stillage as
substrates. Relatively high molar yields of hydrogen (up to
2.23 mole H 2 /mole glucose) and modest hydrogen produc-
tion rates (0.052 L hydrogen/L medium/h) were achieved
when glucose was used as a substrate. Similar results for
the specific molar yield of hydrogen were achieved when
stillage and glycerol (at low initial concentration) were used
as substrates. At higher initial concentrations of glycerol,
the hydrogen yields were considerably lower because of

the accumulated acetate and propionate, being inhibi-
tors to hydrogen production and because of the excessive
consumption of NADH. The products of glycerol digestion
show that the pathway with no formic acid is observed
and small amounts of butanol are detected. When glucose
or hexose-based substrates, such as alcohol stillage, were
used the formic acid formation was observed, i.e., the path-
way involving fatty acids and ethanol formation was ap-
propriate for the observed process of hydrogen release. In
all cases, substrate digestion stopped the accumulation of
acetic acid, propionic acid and ethanol.

Acknowledgements: The authors kindly acknowledge the financial support of project N© BGosM20Po00I1-1.002- 0014
“Center of competence HITMOBIL—Technologies and systems for generation, storage and consumption of clean ener-
gy”, funded by Operational Programme “Science and Education For Smart Growth” 2014-2020, co-funded by the EU

from European Regional Development Fund.
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COMPUTATIONAL FLUID DYNAMICS AS A TOOL FOR DESIGNING MIXING TANKS

Hristo Nedelchev, Dessislava Moutafchieva
Department of Chemical Engineering, University of Chemical Technology and Metallurgy, Sofia, Bulgaria

Computational Fluid Dynamics (CFD) has become an
indivisible part of the works of academic researchers
and industrial Research and Development (R&D) depart-
ments. Chemical engineering is one of the fields that is
highly and positively impacted by the advances in both
CFED and the computational power of modern computers.
The current work presents its capabilities to aid the de-
sign process of mixing tanks.

A modern approach for designing mixing tanks had to be
developed in order to reduce the number of prototypes and
reduce the previously extensive testing for performance
characterization. A 3D CAD tool was used to model a mix-

ing tank. The simulations performed via ANSYS Fluent were
focused on determining its performance with and without
baffles in the tank. Parallel to that the different mixing pat-
terns caused by 3 types of impellers were observed. The re-
sults from the CFD analysis were validated experimentally -
the vessel was made from PMMA (Polymethyl methacrylate,
Plexiglas), the shaft — stainless steel and the impeller was
3D-printed with PLA (Polylactic acid). A good agreement be-
tween experiments and simulations was observed.

It can be concluded that simulations greatly reduce the
number of prototypes that have to be constructed before
the optimal design is reached.

SELECTIVE EXTRACTION OF RICE STRAW HYDROLYZATE COMPONENTS B
Y PHOSPHONIUM IONIC LIQUIDS

Svetlana Zhivkova'’, Ahmad Mustafa?, Konstantza Tonova’
Institute of Chemical Engineering, Bulgarian Academy of Sciences, Sofia, Bulgaria
Faculty of Engineering, October University for Modern Science and Arts (MSA),
26 July Mehwar Road, 6th of October City, Egypt

In recent years, much effort has been devoted to the uti-
lization of wood and agricultural waste, as well as non-
food algae and aquatic weeds. In the production of energy
compounds, biomass is first pretreated and then sacchar-
ified to fermentable sugars. Acid hydrolysis aims to break
down the bonds among lignin, cellulose, and hemicellu-
lose with minimum loss of hemicellulose. Diluted sul-
phuric acid hydrolysis results in a high recovery of the
hemicellulosic sugars in the liquid and in a solid cellulose
fraction that can easily be digested by enzymes. More-
over, in some cases, an enzymatic hydrolysis step could
be omitted as the acid itself hydrolyzes the biomass into
fermentable sugars. Under the pretreatment conditions,

the biomass constituents may undergo various transfor-
mations. Pentoses and hexoses can be dehydrated to alde-
hydes, furfural, and HMF, and further on, to formic and
levulinic acids. Acetic acid, which is not a sugar degrada-
tion product but a result of the hydrolysis of hemicellu-
lose acetyl groups, is another acid found in the liquor.

The possibility of reactive extraction of components
from rice straw hydrolyzate using hydrophobic phospho-
nium ionic liquids (ILs) — tetradecyl(trihexyl)phosphoni-
um bis(2,4,4-trimethylpentyl)phosphinate [C14C6C6C6P]
[BTMPP] and tetradecyl (trihexyl)phosphonium neodeca-
noate ([C14C6C6C6P][NDec]) was investigated in the pres-
ent work.

Acknowledgement: This study is financially supported by the Bulgarian Academy of Sciences under the international sci-
entific cooperation with the Egyptian Academy of Scientific Research and Technology (Project N2 IC-EG/01/2022-2024).
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TWO POTENTIAL APPROACHES TO PROCESS LIGNOCELLULOSIC MATERIALS
WITH IONIC LIQUIDS

Madlena Lazarova', Ahmad Mustafa?
Institute of Chemical Engineering, Bulgarian Academy of Sciences, Sofia, Bulgaria
Faculty of Engineering, October University for Modern Science and Arts (MSA),
26 July Mehwar Road, 6th of October City, Egypt

In relation to biofuel production from renewable raw
materials, the availability of lignocellulosic biomass
(LCB) in the form of various wastes has attracted con-
siderable scientific attention. Lignocellulose possesses
a complex structure consisting mainly of the polymers
cellulose, hemicellulose, and lignin. Pre-treatment be-
comes a required step for the preparation of LCB for
its further processing into biofuels and value-added
chemicals. Ionic liquids (ILs), considered as relatively
green solvents, have found application in LCB process-
ing as well.

Two potential approaches for the deconstruction of LCB
using ILs are presented. In the first one, the IL mainly dis-
solves the lignin portion of the biomass, while cellulose re-
mains undissolved. In the second one, the IL is selected to
dissolve primarily cellulose. In both ways, the filtrate will
contain dissolved lignin, hemicelluloses, and extractable
organics to be further processed into chemical products and
organic fuel. The final cellulose fraction has to be as free of IL
as possible to avoid inactivation of the enzymes or inhibition
of the microorganisms in the following steps of saccharifica-
tion and fermentation for bioethanol production.

Acknowledgement: This study is financially supported by the Bulgarian Academy of Sciences under the inter-
national scientific cooperation with the Egyptian Academy of Scientific Research and Technology (Project N2 IC-

EG/01/2022-2024).

VALORISATION OF THE WASTE STREAMS FROM THE STEAM DISTILLATION
OF ESSENTIAL OILS, USING NANOMEMBRANES

Nevena Lazarova-Zdravkova’, Yoana Stoyanova’, Stoyko Petrin’, Nelly Georgieva’,
Chavdar Chilev?, Dimitar Peshev?
"Department of Biotechnology, University of Chemical Technology and Metallurgy, Sofia, Bulgaria.
*Department of Chemical Engineering, University of Chemical Technology and Metallurgy, Sofia, Bulgaria.

The present work aims to evaluate the possibility of us-
ing nanomembrane technologies in the essential oil indus-
try. More specifically, the valorisation of different waste
products. The first part of our work focused on the labora-
tory simulation of the waste fractions of several essential
plants and their nanofiltration. The content of the main
components was evaluated chromatographically. Infor-
mation on their antioxidant and antibacterial properties
was also of interest. Our aim was to analyze whether the
waste fractions pose a potential hazard to the environment

where they are disposed of. Another goal was to find out
if any of the main biologically active compounds could be
successfully filtrated and concentrated by the nanomem-
branes. The main components of the essential oils of roses,
lavender, cloves, and others have numerous applications in
the food and beverage industry, medicine, and cosmetics.
The integration of new technologies is necessary and can
be beneficial to essential oil distilleries, the environment,
and companies where concentrated solutions of biological-
ly active substances with high added value can be used.

Acknowledgement: This work was supported by the Bulgarian National Science Fund (contract KP-06-H37/14).
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PRODUCTION OF BIOETHANOL FROM CEREALS

Verjinia Tseneva"?, Stilijan Tchaoushev*
'Almagest EOOD
*University of Chemical Technology and Metallurgy, Sofia, Bulgaria

High-quality dehydrated ethyl alcohol is produced at
the Almagest EOOD plant. The installation for the produc-
tion of the active substance ethanol 96% is built according
to the design and know-how of the leading engineering
company Vogelbusch GmbH. State-of-the-art waste-free
technology is applied for the production of ethyl alcohol
and feed raw material.

Vogelbusch GmbH's technology for ethanol production
from grains such as wheat, corn, and sorghum involves sac-
charification, fermentation, distillation, and rectification.

Almagest EOOD is the only Bulgarian producer of
bioethanol-dehydrated ethyl alcohol, which can be used

as a substitute for gasoline fuel in internal combustion
engines.

« In the process of burning bioethanol in gasoline en-
gines, greenhouse gases released into the atmosphere are
at least 60% less compared to the use of gasoline fuels.

« Bulgarian legislation stipulates that a minimum of 7%
of the gasoline fuel sold must be bioethanol.

Despite the requirements of international standards for
bioethanol to have an alcohol content 0f 98.7%, the bioeth-
anol produced by Almagest EOOD is of higher quality and
has an alcohol content 0of 99.99%.

ALPHA-AMINO ACIDS-BASED DERIVATIVES AS NANOCARRIERS
OF BIOLOGICALLY ACTIVE COMPOUNDS

Vasilena Kondova, Borislav Anchev, Konstantin Dochev, Daniela Tsekova
University of Chemical Technology and Metallurgy, Sofia, Bulgaria

The development of nanocarriers, suitable to deliver bio-
logically active compounds, is a modern interdisciplinary
area that attracts the interest of researchers with different
scientific backgrounds. Their potential application is main-
ly for medicinal purposes but they can also be designed as
carriers of bioactive compounds for delivery in plants.

Our research is aimed at the design and synthesis of
alpha-amino acids-based amphiphiles because despite
being biocompatible, alpha-amino acids derivatives pos-
sess a tendency to form supramolecular complexes. Here,
we present newly synthesized amphiphilic derivatives
of L-Asp, structurally belonging to either monomeric

or gemini surfactants, that have a negative charge. Bio-
logical in vitro tests have shown that they are non-toxic,
and studies of their solutions have demonstrated their
propensity to form supramolecular nanostructures, in-
vestigated and confirmed by DLS analysis. These supra-
molecular complexes can be loaded with indole-3-acetic
acid (IAA) and thidiazuron, which are biologically active
compounds (plant growth hormones). The next step is to
test in vitro these supramolecular complexes on plants
in order to evaluate the effectiveness of the release of the
two hormones and to monitor the changes in the plant’s
growth.

Acknowledgements: This research was funded by the National Science Fund at the Bulgarian Ministry of Education
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GREEN SYNTHESIS OF SILVER NANOPARTICLES USING PURSLANE
EXTRACTS AND INVESTIGATION OF THEIR ANTIOXIDANT ACTIVITY

Katya Pashova’, Kamelia Parlapanska?, Ivaylo Hinkov’,
Ekaterina Georgieva?, Yanka Karamalakova?, Galina Nikolova*
'University of Chemical Technology and Metallurgy, Sofia, Bulgaria
*Trakia University, Stara Zagora, Bulgaria

Portulaca oleracea (Purslane) is an annual plant with
fleshy leaves that is sometimes considered a weed but
it is a medicinal herb with anti-inflammatory, antiox-
idant, immunomodulatory, and anti-tumor properties.
Various extracts of the plant are used for the treatment
of several diseases. In this study, an in vitro assess-
ment of the antioxidant activity of aqueous-ethanol
extracts (0%, 50%, 70%) of P. oleracea was performed,
as well as an extract in combination with silver nan-
oparticles (AgNPs). The synthesis of AgNPs was con-

firmed by UV-visible absorption at 460 nm and TEM.
The obtained extracts were analyzed for total polyphe-
nols (TPC) and antioxidant capacity (AOC), expressed
as IC50 (pg mL -1). The radical scavenging ability of
the extracts was compared to the stable radical DPPH
through direct EPR spectroscopy. It can be assumed
that the antioxidant properties of the plant increase
significantly after the synthesis of nanoparticles (NPs),
due to the saturation with adsorbed bioactive substanc-
es such as polyphenols, and others.

SYNTHESIS OF SILVER NANOPARTICLES WITH PLANT EXTRACTS

Antonia Bakalova, Katya Pashova, Ivaylo Hinkov
University of Chemical Technology and Metallurgy, Sofia, Bulgaria

In this work, we present an efficient and rapid “green”
method for silver nanoparticle synthesis by using an ex-
tract from St John's wort (Hypericum perforatum), Purs-
lane (Portulaca oleracea), red pepper and direct sunlight
irradiation. For this purpose, the primary factors influ-
encing the process of silver nanoparticle synthesis were
examined including the use of direct sunlight as an en-
ergy source, subjecting the samples to a microwave field,
and continuous stirring with a magnetic stirrer.

Following UV-Vis and TEM analyses of the prepared
samples, it was observed that the solutions of silver nitrate

with plant extract, which were prepared with continu-
ous stirring, exhibited the highest absorption intensity.
The color of the samples changed from colorless to yellow.
Based on the color change, it can be inferred that spherical
nanoparticles were formed. This assertion was confirmed
after TEM analysis, which demonstrated the presence of
spherical silver nanoparticles. It has been proven that the
formation and growth of these particles are significantly
influenced by sunlight. The benefits of using plant extract
for synthesis are that it is energy-efficient, and environ-
mentally friendly, leading to less waste and safer products.

BIOLOGICAL AGENTS AS OCCUPATIONAL HAZARDS - METHODS
FOR DETERMINATION AND PREVENTION

Vladislava Kirova’, Mladen Popov"?, Spaska Yaneva’, Nadezhda Rangelova*
"University of Chemical Technology and Metallurgy, Sofia, Bulgaria
?Institute of Molecular Biology, Bulgarian Academy of Sciences, Sofia, Bulgaria

Harmful biological agents are living microorganisms or
toxins produced by living plants or animals that have the
ability to cause disease or illness in humans. In the pres-
ent work, some risky industries are considered, where
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workers are exposed to biological agents. Sampling meth-
ods and equipment are discussed, as well as methods for
their determination.
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QUALITY CONTROL OF POTASSIUM DETERMINATION IN SOIL TESTING LABORATORY

Katrin Chavdarova, Lyudmila Angelova
University of Chemical Technology and Metallurgy, Sofia, Bulgaria

Potassium (K)is an essential macronutrient for plant growth
and different extraction methods are used in soil testing lab-
oratories. Regardless of the chosen method, quality control of
the obtained results is required. In that respect, control sam-
ples are used daily in maintaining a quality control for soil
analysis, which ensures that the quality of the analysis will
remain constant from day to day and throughout the year.

In a summer practical program for students, in a soil-test-
ing laboratory, a quality control sample for potassium con-
tent was chosen. The sample was analyzed following the

same extraction and detection methods for plant-available
potassium as the routine soil samples. For each of the 15 soil
samples, one control sample was analyzed in duplicate. The
calculated mean values were used for control chart prepa-
ration. The warning limits were set at "standard deviation
and the action limits at 2*standard deviation of the results.
In addition, the precision was estimated under lab reproduc-
ibility conditions by the standard deviation of concentration
values obtained during the one-year period by different an-
alysts with different reagents but the same instruments.

1,8 NAPHTHALIMIDE AND BASED LOGIC
GATE AS A DIAGNOSTIC PLATFORM IN MEDICINE FOR CANCER CONDITIONS

Ventsislav Bakov, Nikolai I. Georgiev
University of Chemical Technology and Metallurgy, Sofia, Bulgaria

A new water-soluble 1,8-naphthalimide with a 4-ami-
no-1,2,4-triazole substituent at the C-4 position of the
naphthalimide core has been synthesized. The newly
synthesized compound possesses fluorescence sens-
ing properties to pH and environmental viscosity in the
physiological range. Simultaneous detection of low pH
and high viscosity is characteristic of cancer cells. Based
on the new compound, an AND molecular logic gate was

constructed in which pH and viscosity were used as input
chemical signals.

Due to the good results, the new AND molecular logic
gate could be used as a promising platform for rapid can-
cer diagnosis. Furthermore, to verify the practical appli-
cability in biological objects, the cytotoxicity of the newly
synthesized sensor compound was investigated. The re-
sults showed low toxicity.

RISK ASSESSMENT METHODS IN THE CHEMICAL INDUSTRY

Blagoy Georgiev, Stilijan Tchaoushev
University of Chemical Technology and Metallurgy, Sofia, Bulgaria

The purpose of the proposed study is to present some
of the traditional and new methods for risk analysis and
assessment in chemical technological processes.

Quantitative risk assessment methods enable the assess-
ment of individual risk (IR) and societal risk (SR). Both cri-
teria are based solely on the adverse effect on humans. The
risk for the individual (Individual Risk) refers to the risk for
theindividual whois located near the source of danger. This
measure includes the nature of the harm to the individual
and the likelihood and time period of its occurrence. It is
accepted that no individual should be exposed to a degree

of risk greater than 10-6 per year. Societal or Group Risk is
a risk faced by a group of persons affected by the accident.
It is expressed as a ratio between the “frequency" and the
“number" of people injured by the accident in a given place.

The presented methods for analysis and assessment of
risk in technological processes in the chemical industry
are an effective means of analyzing existing production
processes and in the design of new ones with a view to
minimizing the probability of occurrence of undesirable
events (production accidents) with a negative impact on
people and environmental components.
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EXPERIMENTAL RESEARCH FOR OPTIMIZATION OF CLOVE OIL PRODUCTION

D. Dimitrova, D. Peshev, Ch. Chilev
University of Chemical Technology and Metallurgy, Sofia, Bulgaria

This research was conducted for the optimization of the
clove oil production process via hydrodistillation. The
clove (Syzygium aromaticum) oil is used as an anti-inflam-
matory agent, due to its high content of flavonoids. It is also
used to treat the symptoms of rheumatism and arthritis.

A major component of clove oil is eugenol (C1oH1202;
phenylpropanoid). It constitutes 9o % of the total amount
of oil. Eugenol has antioxidant, analgesic, antimutagenic,
antiplatelet, antiallergic, anti-edema and anti-inflamma-
tory properties. It has antibacterial potential due to the
free OH group in its structure.

The main parameters that affect the oil yield are the
amount of distillate obtained per unit of the initial raw
material and the heating intensity. The effect of both
two parameters is investigated in the context of the
amount of oil obtained, the required energy produc-
tion, as well as the oil cost production. Two settings of
heating of the work cell were tested. The results show
that the optimal conditions are: the lower setting of
heating (supply voltage 120 V) and using the 500 ml of
distillate. Thus, 2.022 g of oil is obtained from 25 g of
initial raw material.

A COMBINED APPROACH FOR BILINGUAL (GERMAN AND ENGLISH) TRAINING IN CHEMI-
CAL ENGINEERING TERMINOLOGY

M. Popov*?, Ts. Vukadinova?, B. Stoilov’, E. Paleva’, M. Stoev’, M. Galabova’,
S. Tchaoushev!, S. Terzieva'
'University of Chemical Technology and Metallurgy, Sofia, Bulgaria
*Institute of Molecular Biology, Bulgarian Academy of Sciences, Sofia, Bulgaria
3University of Mining and Geology “St. Ivan Rilski”, Sofia, Bulgaria

The acquisition of specialized chemical engineering
terminology (German and English) is of great importance
for the students belonging to the Chemical Engineering
Course in German language at UCTM. In the scholar circle
at the Department of Chemical Engineering, we are going
to test a combined approach for introducing and training
specialized terminology in both German and English lan-
guage. The method is tailored both to the students' general
language preparation and to their professional interests.
The proposed approach includes the following activities:

- Presentations with properly designed slides (includ-
ing images with terms in both foreign languages and an-
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imation) for intensive comparative introduction of spe-
cialized terminology in German and English.

- Presentations with properly designed slides for train-
ing and testing the specialized terminology.

- Selected videos with specialized terminology with fol-
low-up discussion in the field of Chemical Engineering;

- Presentations with student participation.

Introduction and training of specialized terminolo-
gy are combined with a German and English grammar
course for the improvement of students’ communication
and comprehensive skills. This is a parallel part of the
current project.
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