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Ha nosepxHoctu (Bi/V)_ =5, T.e. 3aBbleHO B 2,5 pasa
o cpasuennio ¢ (Bi/V)_ = 2. Tlocne karanusa comep-
JKaHUe BaHAJWs Ha TOBEPXHOCTH HE M3MEHSETCS, a BHC-
MyTa ymMeHbIaetcst (otHomenue (Bi/V)_ = o 3,4). 3ua-
wenne B .= 158,6 COOTBETCTBYET CTENEHN OKHCIICHAS
Bucmyra +3,a E_ . =516,6 ucxomnoro obpasma —cTere-
HU okucieHus BaHaaus +5 (puc.4). [locne xaranuza Ha-
auuue gymiera ¢ sHeprusamu 516,4 u 516,0 5B ykassiBaer
Ha yMEHBIIICHUE 3apsi/ia BaHAAUs U IPUCYTCTBUE (HOPMBI
V4. Tak, sHauenne E_ = 516 5B umeer VO, [9]. ITnedo B
obnactu 515 5B MOXKHO oTHeCTH K V'3,
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Puc. 4. POO-cnexmpeor 6anaous 0o (ceemavlil) u nocie Kamaaiusd
(memHblil MOH).
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Takum 00pa3oM, kese30coaepIKaIie BaHa aThl BUC-
MyTa [OKa3alIM Te e 3aKkoHOoMepHocTH, yro BICUVOX
n BIZRVOX —BBICOKYI0 aKTHBHOCTH TETParoHaJIbHOU
(a3bl B KaTATUTHYECKUX TIPEBPAIICHUNX H30-0yTaHOIA 1
YyBCTBUTEJIHOCTh PEAKIMI K H3MEHEHHIO MPOBOJSIIIMX
CBOJCTB MIEPOBCKHUTA.

Paboma evinonnena npu noodepoicke epanma PODOU
Nel2-03-31168 u  2ocyoapcmeenHHo20 — KOHMpakma
Nel0010p/14255 (« V.M. HH.K.»).
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PAJIOH B KIJIbIX IOMEILIEHUSIX
BAU-TAUTMHCKOI'O PAMOHA

Onpap A.A.

@I'BY BIIO «Tysunckuii I'ocyoapcmeenHulii yHueepcumemy,
Kuwizvin, Poccus

Lenpio maHHOTO MCCIEIOBAHUA SIBUJIOCH HCCIIENO-
BaHHE COJCPKaHUS palioHa-222 B JKWIBIX TMOMEIICHUSIX
baii-Taiirunckoro paiiona Tysbl. MHCTpyMeHTalIbHYIO
OCHOBY MOHUTOPWHIOBBIX HAONIOACHHUIA COCTaBHJ IMPH-
60op PPA-01M-03, KOTOpBIH B aBTOMaTHYECKOM PEKUME

C MePUOJMYHOCTBIO 65 MHUH 3aKauMBaJl BO3/IyX, IIPOU3BO-
nmun 3amepsl. Pagrmomerp PPA-01M-03 obmamaer [1]: a)
BO3MO)KHOCTBIO N3MEPEHHsT 00EeMHOI aKTHBHOCTH PaJio-
Ha, TeMIIepaTypsbl, JaBIEHHs U BIaXKHOCTH OKPYXKAIOIIEH
Cpensl, a Takke ITOJHOW aBTOMAaTH3alued MpOIEeccoB
orOopa, u3MepeHHs Mpod U 00pabOTKU Pe3yNIbTaToB; 0)
BO3MOXKHOCTBIO XPAaHEHHUs KOMIUIEKCHBIX PE3ylbTaToB
(HOMep M3MepeHwHs, HOMEp CepHH, aTa U BpeMsl U3Mepe-
HUs, TEMIIeparypa, BIaXHOCTb, JaBJICHUE, aOCOIIOTHBIC
3Ha4YeHHs O0OBEMHON AaKTHBHOCTH PaJOHA C IOTPEIIHO-
cT610) B O3V pamromeTpa; B) BOSMOKHOCTEIO IPOCMOTpa
JAHHBIX U3 MaMATH PaMOMETPa Ha MaTPHYHOM JAUCILIEE
B mporecce m3MmepeHus. B xome uccnemosanus B 2013
rogy oOcienoBaHbl HaceneHHble MyHKTHE: [y (18 n3-
MEpEeHHI: MaKCUManbHasi 00bEeMHasi aKTUBHOCTD -72+24
Bx/m*); Baii-Tan (19 usMepeHwuii: MakcuMaibHas 00b-
eMHasi aKTUBHOCTb -264+58 bk/m*); Tosmum (110 usmepe-
HHUI: MakCHMalbHasi 00beMHas! aKTUBHOCTH -237+49 Bbx/
M*); Xemunk (137 u3MepeHuii: MakciMasbHasi 0ObeMHas
AKTHBHOCTH -104+28Bk/M*). OGciemyeMpie MOMEIICHHS,
JKHJIBIE JOMA, TIPEACTABIAIOT COOOH COOpYKEHHS Pa3HO-
TO THIA, OTIMYAIOIINecs MEXIy co0O0i, B YacTHOCTH,
UCTIONB30BaHUEM PA3TUYHBIX BUJIOB CTPOUTENBHBIX Ma-
TepuanoB. Kakoi-mbo 3aBHCHMOCTH COICpXKaHUS pa-
JI0OHa-222 B MOMEUICHUSAX OT THUIA CTPOWMATEpPHAIIOB HE
BBISIBIICHO.

BriBogbI:

1. O6cnenoBanbl ypOBHH HaKOIUICHHs pagoHa-222 B
MOMEIIEHUSX KANBIX TIOMEIICHHH HACEICHHBIX ITyHKTOB
baii-Taiirunckoro paiiona.

2. MakcumanbHas OOBEMHAas aKTUBHOCTh paJiOHA
(264+58 Bk/M?) ycraHOBICHA B MOMELICHHH YaCTHOTO
noMma B nocenke baii-Tai.

Pabota BBImONHEHAa TpH mommepxkke Poccuiickoro
¢onza pyHIaMEHTAIBHBIX UcCiIenoBanuii, rpant 13-05-
98021 p_cubupsb_a.

Crnucok JuTepaTypsbl
1. Kenpmsan O.J1-C., Xopasbir A.A. Ilpoueccsl HaKOIIEHUS Pajio-
Ha-222 B OMEIICHUSX, PACHIOJIOKEHHBIX B CEHCMOAKTHBHBIX 30HaX TyBbI
(na npumepe MonryHs-Taiirn) /@ynnamenrtanbabie uccnenobanus. 2013,
Ne 11 (gacts 7). C. 1344-1346.

DEVELOPING THE MODULE OF AUTOMATIC
CHROMATOGRAPHY ANALYSIS DATA
SYSTEMATIZATION FOR INCREASING THE
EFFICIENCY OF TRADE GASOLINES
BLENDING PROCESS

Sakhnevitch B.V., Kirgina M.V., Chekancev M.V.,
Ivanchina E.D.

National Research Tomsk Polytechnic University, Tomsk, Russia

In a modern competitive economy conditions, every
refinery set as a main goal the providing of domestic
and foreign market with high-quality gasolines and in
the same time reducing costs for their production. So
the much attention is paid to the blending process, as
a process of production of high-quality gasolines by
blending of straight-run oil fractions with secondary
refining processes components and special additives.
During this process, the qualitative and quantitative
characteristics of gasoline are determined.

The blending process is extremely difficult for
optimization, due to factors [1]:

— The large number of components;

— Deviations from additivity of physical and chemical
properties of the mixtures components;

— Difficulties of developing mathematical models
which adequately describe the process in wide range of
components properties variations.

— Permanent changes of the
composition.
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So for the optimization of the blending process, a
deep knowledge of physical-chemical basis of the pro-
cess both mathematical models applying, as an effective
solving method of these multi-factorial and multi-criteria
optimization tasks, are strongly required.

The department of Chemical Technology of Fuel and
Chemical cybernetics proposed the new approach for the
calculating of gasoline blending process, with applying of
computer modeling system. It was revealed, that differ-
ences in the properties of individual components in a free
condition and in mixtures with other hydrocarbons take
place in every stream. It is caused by mutual influence
of the atoms and molecules and, as a fact, changing their
conditions. [2, 3].

On the basis of this theory the computer modeling
system of blending process «Compounding» was devel-
oped. Its main purpose is to calculate octane numbers of
trade gasolines produced with the blending method.

The input data for the calculations in this program is
the chromatography analysis data of streams, involved in
the blending process. Due to lack of unified standardized
methodology results presenting, experimental chroma-
tography analysis data from the refineries is significantly
different. As the developed computer modeling system is
used to calculate the blending process in various refiner-
ies, it is necessary to form a unified representation of in-
put data. For this aim, the module of automatic systemati-
zation of chromatographic analysis data is implemented
in the «Compounding» system. The base of systematizing
is the set of 69 hydrocarbons, except olefins (set Nel in
table 1).

Table 1
The content of automatic chromatography analysis data
systematization module

Groups of components Set Nel Set Ne2
Normal paraffins 8 10
Iso-paraffins 36 39
Napthenes 0 32
Aromatics 19 15
Olefins 9 14
TOTAL 69 110

Olefins are confained 1n significant amount 1 the
products of deep oil treatment processes as catalytic
cracking and coking. In the same time, these products
are involved in the production of trade gasoline and
this involving is tend to be increased every year. Thus,
olefins make a significant contribution in the final octane

rating of every gasoline’s mixture, which can’t be
ignored; therefore expanding the set of components is the
necessary step of research.

There are 7 main gasoline streams, involved into the
analysis: products of moving bed catalytic reforming
process; catalytic cracking gasoline; products of fixed
bed catalytic reforming process; alkylate; natural gas
gasoline; isomerizate.

The development of the extended formalized set of
110 hydrocarbon components means the aggregation of
all individual components, appeared in chromatograms.
Aggregation of components was based on four criteria:

— hydrocarbons group affiliation;

— similarity of concentrations;

— similarity of hydrocarbon molecule structures;

— similarity of components octane numbers;

The main aim of aggregation is to create a set, which
must be the lowest possible by the number of components
and, at the same time, provides streams octane numbers
calculating with maximum precision. This way the
final set of hydrocarbon components for the automatic
systematization of chromatographic analysis data was
created. The set Ne2 includes 110 components, including
olefins (table 1).

As the adequateness test, octane numbers of streams
with the known detonation characteristics were calculated
applying the created set of components. Analysis of results
reveals that the proposed method allows calculating the
octane numbers with an absolute error of no more than 1
point. This is comparable with the error of experimental
methods of this parameter determination.

On the basis of the created set, a computer module of
automatic chromatography analysis data systematization
isrealized. The main program unit is developed in Borland
«Delphi 7» workspace, which provides an opportunity to
develop a user-friendly interface in a short-time period,
without losing its functionality.

In conjunction with the program «Compounding»
module provides precisely counting detonation
characteristics of gasoline, both it helps to respond
the feedstock composition changes, to vary the trade
gasolines blending recipes and to recommend optimal
involving of different in composition feedstock into the
blending process.

Blending recipes examples for gasolines Premium-95
and Super-98, corresponding to modern Euro-3, Euro-4
and Euro-5 gasoline quality standards (table 2), were cre-
ated.

Table 2
The recipes of gasolines brands Premium-95 and Super-98
Stream content, mass. %
Streams Premium-95 Super-98
Euro-3 Euro-4 Euro-5 Euro-5
Products of moving bed catalytic reforming process 28 28 27 29
Alkylate 20 19 16 25
Natural gas gasoline 5 4 5 —
Catalytic cracking gasoline Nel - 25 - —
Catalytic cracking gasoline Ne2 25 — 28 25
Isomerizate 22 20 20 15
MTBE — 4 4 6
Gasoline characteristics

RON 95.9 95.2 95.9 98.2
Benzene content, mass. % 1 0.96 0.99 1.01
Aromatics content, mass. % 29.22 29.07 2916 29.84
Olefins content, mass. % 6.01 5.04 6.6 4.95

Precision of the developed recipes provides the
economy of expensive components, and allows getting

essential economic benefit for the refineries by reducing
the reserve of quality for trade products.
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PA3PYUIEHUE KOJIJIOUJHBIX PACTBOPOB
Cwmeranuna E.B., MBanosa T.A.
Cypeymckuil uncmumym Hepmu u 2aza (¢unuan)

QDI'BOY «Tromenckuil 20cyoapcmeentbiil Heghmeeazosulil
yuusepcumemy, Cypeym, Poccus

Ienp nmanHOM paboThl  3aKiodasiack B BEIOOpE
JNIEKTPOINTA, IPPEKTUBHO pa3pyLIAIONIETO KOJUIOWI-
HBII PAacTBOP ¥ IO3BOJIIONIETO B PAMKaxX CTYICHYECKOI
11a00paToOpHOI PabOThI BEISICHUTD, KaK 3aBUCHT CKOPOCTh
Ppa3pyIeHns KOIIOUAHOTO PACTBOPA OT KOHI[CHTPAUH 1
3apsI0B HOHOB JICKTPOJIHTOB.

[l BBINONHEHMS AaHHOH paboThl MOTPEOOBAIHCH:
10 %-it xomIonaHBIN pacTBOp ruapokcuaa xenesa (III),
2 DJIEKTPONUTA PA3IMYHBIX KOHLEHTpauui  (pacTBop
cynedara Hatpus ¢ koHuentpausimu 0,01 moms/; 0,02
Moub/ir; 0,03 Mois/11; pacTBOp opTodocdara HaTpus ¢ Ta-
KHMH 7K€ KOHLIEHTPALUSIMH ).

Merton onpeaeneHus CKOPOCTH Pa3pyLICHHs KOJLIO-
H7a 3aKII0YANICSl B U3MEPEHHH ONTHYECKOH IUIOTHOCTH
CMEeCH KOJUIOMJA C 3IEeKTpoauToM. OnTHueckas IIoT-
HOCTB U3MEpsUIach ¢ MoMoIIbio GporomeTpa mapkn KOK-
3. OnpezeneHue OCHOBAaHO Ha CBOMCTBE OKpAILCHHBIX
PacTBOPOB MOMIOMIATH MPOXOSIINI Yepe3 HUX CBET TeM
CHJIbHEE, YeM BHIIIe B HHUX KOHIIEHTPAIMsS OKpAaIlHBa-
IOIero BellecTBa. V3amMepeHue ONTHUeCKOW IIOTHOCTH
CTaH/IapTHOTO M HCCIIELYyeMOTO OKPAIIEHHBIX PaCTBOPOB
BCeT/Ia IPOM3BO/IIT 110 OTHOIICHUIO K PacTBOPY CpaBHe-
HUS (HyJeBOMY pacTBopy). B kauecTBe pacTBopa cpaBHe-
HUSI HCTIOJIB30BAJIach TUCTHIUTIPOBAHHAS BOJA.

B onHy kroBeTy Oblia HajMTa BOJA, B Ipyryto — 10 mit
pacTBopa TMAPO30IIs JKeIe3a, KIOBEThI OBbLIN MOMEIIECHbI
B Qoromerp. Jlanee 4 M pacTBOpa SIEKTPOIHUTA CYIb-
¢ara narpust koHuenrparumeit 0,01 MoJIB/I pUITHBAIOCH
K pacTBOPY THAPO30JSI XKenle3a, 3aceKkanoch Bpems. To
)K€ caMoe MOBTOPSUIOCH C PacTBOPaMHU JPYIUX DJIEKTPO-
JIUTOB.

Hmxe npencrasieHs! TpaduKu 3aBUCHMOCTH H3Me-
HEeHHUs onTudeckoi mioTHocT D oT Bpemenu t. [logbem
JI0 MAaKCHMAaJIbHOTO 3Ha4eHMs Ha TpadyKe 03HAYAET, UTO
HaJajIcsl MpoIece KoaryJsiiuy; yJacToK Ha rpaduke, co-
OTBeTCTBleU_Il/Iﬁ MaKCUMaJIbHOMY 3HA4€HUIO, TOBOPHUT O
TOM, 4TO B 3TO BpeMs 00pa30oBajoch HanOOJbIIEe KOJIH-
YEeCTBO KOJUIOMIHBIX YaCTHIL; ClIaJ{ YKa3bIBaeT Ha TO, YTO
YACTHI[BI HAYAJIN OCEAATh, U PACTBOP MOCTENEHHO CTAHO-
BUTCSI TIPO3PATHBIM.

W3 pucynka 1 BUIHO, KaK MEHSETCS CKOPOCTb pa3-
pYIICHUS C yBENMYEHHUEM KOHIEHTPALUH 3JIEKTPOIUTA.
ITpn xonmenrparmuu 0,03 MONB/II paspymeHne IpoU30-
1o Ha 3-if Munyte, a npu 0,01 u 0,02 — Ha 4-o0ii. Kpome
TOTO, C yBEJIMUCHUEM KOHIIEHTPAINN IPA(hUK CTAHOBHUTCS
Goiee «OCTPBIMY.

Cynbdar HaTpua
0,975
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0065 |, o
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Puc.1 3asucumocms onmuueckoii niomuocmu D om epemenu t npu
ucnonvzosanuu cyrvgpama nampus Na2SO4 (1 —konyenmpayus 0,01
monv/n; 2 — 0,02 monv/n; 3 — 0,03 moaw/n).

Optocdart HaTpua
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Puc. 2 3asucumocme onmuueckou nrommuocmu D om epemenu t npu
ucnonvzosanuu opmogocphama nampus Na3PO4 (1 — konyenmpayus
0,01 monv/n; 2 — 0,02 moav/n; 3 — 0,03 monv/n).

13 cpaBHenust puc. 1 u puc. 2 BHIHO, YTO B CIIy-
uae ucnonb3oBanus Na,PO, xoarymsuus mpousonyia
ObicTpee, KOJUIOH] Hadall Pa3pyLIaThesi MOCIE MEepBOi
MHHYTBI. XOPOIIO BHJHA 3aKOHOMEPHOCTH: Y€M BBIIIE
KOHIICHTPAIIHS 3JIEKTPOJIUTa, TeM 3(h(deKTHBHEE MPOUC-
XOMT pas3pyluenne kowionaa. Ho paspyiienue umer Tak
OBICTPO, YTO GE3 MCIONIB30BaHKs (POTOKOIIOPUMETPA He-
BO3MOXKHO YBHJIETh pasnuuue B jeficteuu Na,PO, pas-
JTMYHOW KOHIICHTPALIUH.

B pamkax 1abopatopHOit paboThI 6€3 HCIOTb30BAHNUS
(hoToKoIOpUMETpa TPH M3YUCHUH BIUSHUS KOHIEHTpA-
MU JIEKTPOJIUTOB Ha CKOPOCTH Pa3pyILICHUs KOJUIOHI-
HOTO pacTBOpa MPEANOYTUTENIbHEE OBbLIO OBl HCIIONb-
30BaTh Cyab(ar HATPHS, TTOCKOIBbKY KOATYJISALHS C HUM
MPOUCXOAUT OoJiee HANISAIHO, YeM ¢ opTodocdaTom Ha-
Tpusl.

VK. 543.544:547.917.

UCCJIEJOBAHUE MPOAYKTOB I'H/IPOI'EHOJIU3A
YITIEBOJOB

Txauenko A.B., Baxmsauna H.M., Kanununa B.A.

Mynuyunansroe asmonomHoe o6pasosamenvHoe yupexcoeHue
«Kpacnooapckuii MyHuyunanbHoltl MEOUYUHCKU UHCIUNY I
sbiCUE20 cecmpuncko2o obpasosanusy, Kpacnooap, Poccus

ITpoyKThl THAPOreHOIM3a YIIIEBOJOB HCCIISIOBAHBI METO-
JTaMH T'a30KUIKOCTHON M OyMakHOH xpomarorpaduu. Paspado-
TaHBI METOBI XPOMATOrpahuuecKoOro OIpe/IeiIeH s OJIHOIOB U
KapOOHOBBIX KHCIIOT.

KittoyeBble CI10Ba: yrieBO/bI, THAPOreHONN3, XpOMaTorpa-
(s, MHOTOATOMHBIE CIIUPTBI.
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