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|. GIRIS

Bu sahada elmi islorin tahlili gostarir ki, karbohidrogen
torkibinin tayini vo onun dizel yanacaginin istismar Xiisu-
siyyatlorina tosiri ilo baglh xeyli nosrlor mévcuddur. Qeyd
olunur ki, mixtolif dizel yanacaglarinin istehsali iigiin osas
olan 180-360°C neft fraksiyasindan samarali istifads iigiin
karbohidrogenlorin fraksiya torkibini bilmak lazimdir.

Dizel yanacaqglarimin istifadasinin prognozlasdirila bilon,
xtisusilo, yiingiil katalitik krekinq qaz yaglarinin kompo-
nentlarinin olavalori, miixtalif toyinath asqarlar vo onlarin
etibarli giymatlondirilmosi ti¢lin fraksiyanin keyfiyyot vo
komiyyat tarkibini bilmak xiisusila vacibdir.

Belaliklo, is [1]-do dizel yanacagiin karbohidrogen tor-
Kibi sonuncunun istismar xiisusiyyatlorina tasir aspektinds
nozardan kegirilir. Setan sayi, dizel indeksi, tokiilma noqtasi
Vo S. kimi gostoricilor yanacagin keyfiyyat meyarlart kimi
goabul edilmisdir. Magalods aldo edilon molumatlarin yana-
cagin xiisusiyyatlorinin tam vo hartorafli tosviri tiglin kifayat
etmadiyi gonastina galinir. Mono- va bitsiklik arenlorin, asa-
g1, yiiksok molekullu alkanlarin, izo-parafinlarin nisbati, yo-
ni yanacaqda olan fardi karbohidrogenlorin kamiyyat torkibi
hagqinda alave molumatlar lazimdir.

Basga bir magalodo, asagi temperatur xiisusiyyatlorino
tasiri baximindan "LUKOQOY LNijeqorodnefteorgsintez’MMC
tarafindon birbasa qovulma iisulu ilo istehsal olunan va su-
dan tomizlonmis (yay va qis) dizel yanacaqglarinin karbohid-
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rogen torkibi nazardon kegirilir [2]. Miiayyon edilmisdir ki,
birbasa qovulma iisulu ilo alinan dizel yanacaginin tokiilma
noqtasi onun tarkibinin taxminan 20%-ni taskil edon yiingiil
fraksiyalarin vo agir yiiksok molekullu tsikloalkanlarin nis-
batindon asilidir. Yay va qis iislubunda sudan tomizlonmis
yanacaq Ugiin tolob olunan tokiilmo noqtosini toyin edon
amillor miivafiq olarag, onun torkibinin toxminon 40 va
50%-ni toskil edon fraksiyalardir.

Eyni miislliflorin isindo, “LUKOQOY LNijegorodnefteorg-
sintez” MMC tarafindon istehsal olunan ekoloji cohatdon
tomiz yanacaq ligiin oxsar sxem tothiq edilmis vo eyni noti-
color alds edilmisdir [3]. Yiingiil fraksiyalarin magbul axma
noqtasi ilo yanasi, hom do yiiksak istilik sabitliyina malik
oldugu geyd olunur. Toxminon 80% toskil edon, sudan to-
mizlonmis yanacagin agir fraksiyalart onun osas omoliyyat
xtisusiyyatlarini tayin edon yiiksok tokiilma noqtasino malik
Vo yuxari temperaturda oriyan tsikloalkanlardir.

Xarici miitoxassislor do bu tadgigatlardan konarda qal-
mayarag, masalanin ekoloji torafini vo metodoloji yanasma-
ni1 xisusilo geyd etmislor.

Is [4]-do, noqliyyat yanacaginin karbohidrogen torkibi-
nin miioyyon edilmasinin vo onun migdarinin optimallasdi-
rilmas1 prosesinin, hamg¢inin, islonmis gqazlarin konara atil-
masi1 prosesi miiharrikin dizayninin vacib hissasi oldugunu
gostorilir. Miiolliflor dizel yanacaginda karbohidrogenlarin
novlarinin aotrafli tayini ii¢iin ¢ox vacib olan ionlasma kiitlo
spektrometriyast va gaz xromatografiyasinin (GC-IMC)
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birlosdirilmis metodunu toqdim edirlor. Miialliflor malum
standart iisullardan istifado etmokls oldo edilon yanacaglarin
karbohidrogen torkibinin profillarini miigayiso edarak, toklif
olunan GC-IMC metodunun samaraliliyini va hallini gostor-
mislor. GC-IMS metodunun istiinliiyii gostorilir ki, bu da
digorlorindon forgli olaraqg, n-parafinlori onlarin izo-analog-
larindan vo tsikloparafinlordon ayirmaga imkan verir [4].

Eyni mialliflor, lakin basga bir magalods dizel yanaca-
gini somarali vo etibarli ekspress tohlili tigiin GC-1C meto-
dunu yenidan toqdim va tovsiya edirlor. Metodun yeni is-
tiinliiklori tosvir edilmis, doymus, doymamis karbohidrogen-
larin, izo- vo tsikloalkanlarin nisbati moalum olan xususi
hazirlanmis nazarat niimunalarinin tohlilinin naticaloari veril-
misdir. Miixtolif dsullarla alds edilon biitiin naticalor bir-
birini tamamlayir, beloliklo, aparilan todgigatlar miirokkob
neft sistemloarinin karbohidrogen torkibinin tohlili tigiin GC-
IC metodundan istifadonin diizgiinliiyiinii vo aktualligini
niimayis etdirir [5].

Son 50 ildo kiitlo-spektrometriya tisulu neft vo digor
yanacaqlarin analizi ti¢iin genis istifado olunsa da, bu metod-
dan istifade etmokla boyiik miqyasli gaynama diapazonunda
neftin tmumi torkibinin hortorafli xarakteristikas1 aktual
problem olaraq, galir. Buna gora do kiitlo-spektrometrlarinin
getdikca daha tokmillasdirilmis modellari meydana ¢ixir ki,
bu da birlosmalorin otrafli identifikasiyas: imkanlarini oho-
miyyatli deracada genislondirir.
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Is [6]-da Cg-Cay torkibli neft mohsullariin otrafl analizi
ticiin yiiksok hassasliga malik kiitlo-spektrometriya xromoto-
grafi (GC-IE-HRMS) toklif olunur. Budan istifado edorak,
GC karbohidrogen molekullarini gaynama néqtalari ilo ayi-
rir, elektrik sahasinds ionlasma (IE) hom aromatik, ham do
doymus yag molekullari {igiin biitév molekulyar ionlar yara-
dir. Buna goroa do, bu molekulyar ionlarin elementar torkibi
7000-2 godoar kiitlo ayirdetma gabiliyyatino vo £ 3 millidal-
ton kiitlo 6lgma doqiqliyino malik, yiiksok hassasliglt kiitlo
spektrometri (HRMS) ilo miiayyan edilir ki, bu da 6z névbo-
sindo neft karbohidrogen molekullart ti¢iin otrafli kimyavi
molumatlar verir (heteroatomlu olmasi, atom torkibi, hal-
galarin say1 iista gol ikigat rabitalor vo karbon atomlarinin
say1) [6].

Elektrik sahasinds (IE-VPIA-MSVR) qaz fazasinda
yaranan ionlarin ugus vaxti impuls analizatoru ilo tachiz
edilmis yiiksok hoassasliga malik kiitlo spektrometri miirok-
kob garisiglarin ti¢ moarhalali ayrilmasini tomin edir. Natico
etibar1 ilo todgigatcilar neft mohsullarmin karbohidrogen
torkibi hagqinda on miifossal vo otrafli molumat oldo etmok
imkanina malik olurlar [7].

Is [8]-do orta neft distillatlarinin siiratli kamiyyat tohlili
ticiin ultrakritik maye xromatoqgrafiyasinin (SCLC) imkanla-
rint, ultrabondvsayi (UVD) va alov ionlagsmasinin askarlan-
masi (FID) ilo paralel olarag, IE-VP-HRMS sahs ionlagsma-
smin ugus vaxti kiitlo spektrometriyasi il birlagdiron meto-
dun istifadasi hagqinda malumat verilir. SCLC xromotoqgrafi

10



Dizel yanacagimin va onun aromatiksizlasdirilmis va
parafinsizlasdirilmis fraksiyalarinin madda tarkibi

neftin orta distillatlarini doymus karbohidrogenlora vo 1-3
aromatik halga ilo karbohidrogenlora ayirir, IE SCLC-dan
cixarilan karbohidrogenlor tigiin molekulyar ionlar yaradir.
VP-HRMS kiitlo spektrometriyasindan istifado edilmasi,
yiiksok dagigliklo (daqiq kiitlo 6lgmalari naticasinda) neft
mohsulu molekullarinin elementar torkibini toyin etmaya
imkan verir. Doymus birlogsmalorin  miqdar1 vo aromatik
halgalarin névlari FID vo UVD detektorlarindan paralel ola-
raq, istifado etmoklo Slgiiliir. Bu yanasma vo karbon sayinin
diizgiin kalibrlonmasi ilo orta neft distillatinin torkibi daha
otrafli, tez miioyyon edilir [8].

Tonlagma kiitlo spektrometriyas: (IMS) oxsar H/C nis-
batlorina malik olan, lakin 290°C (R-290) distillo tempera-
turunda son fraksiyada ohomiyyatli dorocads farglonan iki
yanacagin tohlili iigiin istifado edilmisdir [9]. Mioalliflor bu
yanacaqlarin miixtalif migdarda islonmis qaz va hissaciklo-
rin ayrilmalarinin sabobini dyronmok istayiblor. IMS-nin
noticalori gostordi ki, asagr R-290 yanacag: yiingiil alifatik
karbohidrogenlordan va yiiksok karbonlu aromatik karbohid-
rogenlardan ibaratdir, buna goroa do asagi alovlanma qgabiliy-
yatino malikdir. Belaliklo, yiiksok R-290 olan yanacaglara
nisbaton karbohidrogenlarin va hissaciklorin ayrilmalarinin
artmasi miisahido edilmisdir [9].

Digor, on miiasir kiitlo spektrometrik iisul is [10]-da
togdim olunur. Metod elektrik sahasindo desorbsiya ionlas-
masin1 va fraksiyalasdirilmis xam neft vo emal prosesinds
aromatik birlagsmolorin taforriiathi tayini {igiin bir isul kimi,
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Furye transformasiyast (DI-MS-ICR-F) ilo ion-tsiklotron
rezonans kiitlo analizatorunu ohats edir. Qeyri-qiitblii mole-
kullarin DI-nin yiiksak effektivliyi MS-ICR-F-dan istifads
edarak, gortinmomis kiitla halli va doqiqgliklo birlikds kon-
densasiya edilmis fazada ~ 700-1400 nov karbohidrogen
ticlin elementar torkibini birmonali sokildo toyin etmoys
imkan verdi. Tadgigatin miolliflori elementar kompozisiya
tapsiriglarina asason, yiiksok vo asagi kiikiirdli vakuumlu
gazoylu, katalitik krekingin dib galig1 vo kokslasan vakuum
daxil olmagqla, neft emal: prosesi axinlarindan zonginlasdiril-
mis aromatik fraksiyalar tgiin sinif vo tipin tam torifini
verirlor. Belo proses axinlart miixtolif yag formulalarinda
DI-MS-ICR-F imkanlarii niimayis etdirmak tigiin se¢ilmis-
dir. Bu tisuldan istifado etmaklo alds edilon malumatlar neft
emal1 zavodunun proses aximlarmin prognozlasdirilan xiisu-
siyyatlori ilo yaxsi uygunlasir.

Is [11]-do kiitlospektrometriya vo ultrabandvsoyi spek-
troskopiyadan istifado edorok, dizel yanacagmin struktur-
grup vo homoloji torkibini miioyyon etmok iiglin miixtolif
elmi todqiqatlar aparilmigdir. Bu tisullarin birlosmasi natico-
sindo gostorilmisdir ki, yanacagin torkibindo parafin-naften
karbohidrogenlorinin iimumi miqdar1 78%, aromatik karbo-
hidrogenlor 21.4%, qalanlar1 isa, miolliflorin yazdigi kimi,
gotranlardan ibaratdir (0.6%).

Belaliklo, neft fraksiyalariin karbohidrogen tarkibinin
miiayyon edilmasi sahasinds todgigatlarin qisa icmali asasin-
da asagidaki naticalora galmok olar:
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1. ©n informativ vo istifadodo olanlar analizin kiitlo
spektrometrik tisullaridir. Eyni zamanda, ionlagsma tisullarini
Vo kiitlo detektorlarinin névlarini, eloco do ayri-ayri xroma-
tografik olavalori miixtaliflogsdirmoklo todgigatcilar bir sira
neft sistemlorinda karbohidrogenlorin demok olar ki, tam
tohlilina nail olurlar.

2. Dizel yanacagiin karbohidrogen toarkibinin miiayyan
edilmosi, asasan, yanacagin islonmis qazlarin vo hissaciklo-
rin emissiyas: lizro movcud standartlara uygunlagdiriimasi,
eloco do miixtalif yanacaglarin mévsiimi soraitds istifadoys
yararliliq baximindan keyfiyyatinin tonzimlonmasino yonal-
dilmisdir.

Belolikls, otrafli neft-yag kompozisiyalarindan istifados
tocriibasino osaslanaraq, todqigatcilar, ekspertlor, miitoxas-
sislor va timumiyyatlo, maraqgli soxslor aromatiksizlosdiril-
mis Vo parafinsizlosdirilmig dizel yanacag: fraksiyalarinin
komponenti, xiisuson do karbohidrogen torkibi hagqinda
molumatlart 6yronmokls, lazimi nazoari biliklaro malik olar,
miivafiq prognozlar va diizalislor eds bilarlor.
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I1. Metodoloji aspektlar, istifada olunan
obyektlarin va avadanhglarn tasviri

Todgigat obyekti kimi, SOCAR-DY markal dizel yana-
cagi secilmigdir. Dizel yanacag: asagidak: tisullarla aroma-
tiksizlosdirilmis vo parafinsizlosdirilmisdir.

1. Aromatiksizlasdirilma prosesi

Dizel fraksiyasindan aromatik karbohidrogenlorin ¢ixa-
rilmasi oleum va ya gatillasdirilmis sulfat tursusundan istifa-
do etmoklo hoyata kegirilmigdir. Sulfat tursusunun qati
olmast vacibdir vo tursunun aromatik karbohidrogenlorlo
imumi garsiligl tasirina shomiyyatli doracads tasir gostorir.
97-98% sulfat tursusundan istifado etmok daha yaxsi natica
Verir.

Alinan dizel fraksiyasimin sulfat tursusuna nisbati hocm-
lo 1:3 olmalidir. Prosesi hoyata kegirmak tigiin 2 (iki) litrlik
ayirict qif istifads olunur. Hazirlanmis lazimi migdarda dizel
fraksiyasiin va sulfat tursusu ayirict qifa kogirtiliir vo otaq
temperaturunda 15-20 daqigs calxalanir. Sonra yaranan sul-
fat tursunun téromoalorinin tam ¢okmosi ii¢lin ayiric1 qifda
30 doagige saxlanilir. Alt hissasi birlagir. Sonra isa tursu yeni
hissa ilo avaz olunur va proses otaq temperaturunda 3(iic)
dofaya Qodor tokrarlanir. Ovvalcadon 10%-li KOH vo ya
NaOH moahlulu hazirlanir. Qalavi ilo tamizloma galiq sulfat
tursusunu vo aromatiksizlosdirilmadon sonra neftdo galan
karbohidrogenlarla garsiligl tasir mohsullarini neytrallasdir-
mag tciin istifado olunur. Qalavi ilo tomizlonmadan sonra
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aromatiksizlosdirilmis dizel fraksiyasi bir nego dofa isti su
ilo yuyulur. Su axidilir. Alinan dizel fraksiyas: istiliys da-
vamli bir litrlik siiso gaba kogiiriiliir vo 70-80°C-ya qador
qizdirilir. Sonra stokana qumbrin tozu slavs edilir vo garisdi-
rilir. Qumbrin ¢ox hiqroskopikdir, nami aktiv sokildo ad-
sorbsiya edir va tez ¢okiir.

Bu proseslarin naticasinda rongsiz va soffaf mohsul —
naften-parafin fraksiyasi alinir.

2. Parafinsizlasdirilma prosesi

Bu moagsadls izopropil spirtinin 70%-1i sulu mahlulunun
hazirlanmasi talob olunur.

Karbamid — parafin kompleksinin amalo golmasi tigiin,
kimyovi oda davamli stokanda karbamid va izopropil spirti
mohlulu 50-60°C temperaturda, miivafig olarag 1:1-4:1
hocm nisbatinds ilkin aromatiksizlogdirilmis fraksiya ilo
45-50 doq. miiddatinds garisdirilir. Bundan sonra, garisiq
20-25°C temperaturda soyudulur. Ust tobogo ayrilir, garisiq
su ilo yuyulur vo qumbrin tozundan istifads edorak, izopro-
pil spirtinin izlorini tamamils ¢ixarmaq ti¢tin qurudulur. Bu
proses noticosinda parafinsizlogdirilmis naften fraksiyasi
oldo edilir.

Yanacagin vo fraksiyalarin karbohidrogen torkibinin
analizi m/z = 30-550 kiitlo diapazonunda komponentlorin
miiayyan edilmasi ilo GC-MS, Agilent technologies 7890B
(GC) -5977B (MSD) xromotoqgrafinda xromkiitlo-spektro-
metriya tisulu ilo aparilmisdir.
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I11. Kiitlo-spektrometrik analizin naticalari

1. Dizel yanacagimin komponent tarkibi

Cadval 1. Dizel yanacag

Ne Alifatik karbohidrogenlar miqgdar,
%
n-Parafinlar
1. | n-Heptan $3$ Heptilhidrid 0.025
2. | n-Nonan 0.321
3. | n-Dekan $$ Izodekan 0.659
4. | n-Undekan 0.994
5. | n-Dodekan $$ Izododekan 1.533
6. | n-Tridekan 1.951
7. | n-Tetradekan 2514
8. | n-Pentadekan 3.613
9. | n-Heksadekan $$ Setan 2.451
10. | n-Heptadekan 4.325
11. | n-Nonadekan 2.046
12. | n-Eykozan $$ ikozan 1.735
13. | n-Dokozan 1.179
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14. | n-Trikozan 0.747
15. | Tetrakozan 0.329
16. | Pentakozan 0.072
17. | Heksakozan $$ Seran 0.034
18. | Heneykozan $$ n-Heneykozan 1.658
Y Coami 26.186
Monoalkil avazli alifatik
karbohidrogenlar

1. | 3-Metilheksan 0.007

2-Metilheptan 0.041
3. | 3-Metiloktan $$ Oktan, 3-metil- $$ 0.251

Izononan
4. | 2-Metilnonan 0.136
5. | 3-Metilnonan 0.104
6. | 5-Metildekan 0.166
7. | 4-Metildekan 0.085
8. | 2-Metildekan 0.209
9. | 3-Metildekan $3$ 2-Etilnonan 0.126
10. | 4-Metilundekan 0.291
11. | 5-Metilundekan 1.061
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12. | 2-Metilundekan 0.471
13. | 3-Metildodekan 1.026
14. | 2-Metildodekan 1.595
15. | 4-Metiltridekan 0.882
16. | 3-Metiltetradekan 1.100
17. | 2-Metilpentadekan 0.738
18. | 2-Metilheksadekan 1.166
19. | 3-Metilheksadekan 1.096
20. | 2-Metilheptadekan 0.684
21. | 3-Metilheptadekan 1.150
22. | 3-Metiloktadekan 0.984
23. | 9-Metilnonadekan 0.300
24. | 10-Metilnonadekan 0.366
Y Cami 14.007
Dialkil avazli alifatik
karbohidrogenlar
1. | 2,4-Dimetilheptan 0.130
2. | 2,3-Dimetilheptan 0.031
3. | 2,6-Dimetiloktan $$ Oktan, 2,6-dimetil- 0.219
4. | 2,3-Dimetiloktan 0.086
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5. | 3,7-Dimetilnonan 0.184
6. | 2,6-Dimetilundekan 0.614
7. | 4,8-Dimetilundekan 0.572
8. | 2,5-Dimetildodekan 0.453
9. | 4,8-Dimetiltridekan 0.567
Y Coami 2.856
Trialkil avazli alifatik
karbohidrogenlar
1. | Dodekan, 2,6,10-trimetil- $$ Farnezan 1.411
2. | 2,6,10-Trimetilpentadekan 2.405
Y Coami 3.816
Tetraalkil avazli alifatik
karbohidrogenlar
1. | Pentadekan, 2,6,10,14-tetrametil- $$ 4.561
Pristan (saho ionu)
2. | Heksadekan, 2,6,10,14- tetrametil- $$ 4.313
Fitan
Y Cami 8.874
> Biitiin alifatik karbohidrogenlarin 55.739

iimumi miqdar:
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Naften karbohidrogenlari

9VazZ olunmamis naften
karbohidrogenlari

1. | Tsiklodekan 0.041

2. | Tsiklotetradekan 0.522

3. | Tsiklopentadekan 0.423

4. | Naftalin, dekahidro-, tsis- $$ tsis-Dekalin 0.054
$3$ tsis-Perhidronaftalin

5. | Naftalin, dekahidro-, trans- $$ trans- 0.165
Bitsiklo[4.4.0]dekan $$ trans-Dekalin

6. | 1H-inden, oktahidro-, tsis- $$ 0.08
tsis-Heksahidroindan $$ tsis-Hidrindan

7. | Pentalen, oktahidro-, tsis- $$ 0.016
tsis-Bitsiklo[3.3.0]oktan

D Comi 1.301

Monoalkil avazli naften
karbohidrogenlari
1. | Etiltsiklopentan 0.015
2. | n-Desiltsiklopentan $$ Dekan, 1.787

tsiklopentil-
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3. | Metiltsikloheksan $$ Sekston B 0.056

4. | Etiltsikloheksan 0.106

5. | n-Propiltsikloheksan 0.141

6. | 3-Metil-1-tsikloheksen 0.100

7. | n-Butiltsikloheksan $$ Butan, 1-tsiklo- 0.181
heksil-

8. | 1-Tsikloheksilheptan $$ n-Heptiltsiklo- 0.637
heksan

9. | Tsikloheksan, pentil- $$ Pentan, 0.223
1-tsikloheksil-

10. | Metiltsiklododekan 0.335

11. | Naftalin, dekahidro-2-metil- $$ 0.219
2-metildekalin

12. | Dekahidro-2-metilnaftalin 0.376

13. | 2- Metiloktahidropentalen 0.090

14. | Tsikloheksan, 1,1' -(1,4-butandiil)bis- $$ | 0.536
1,4-Ditsikloheksilbutan

Y Cami 4.802
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Dialkil avazli naften
karbohidrogenlari

1. | sis-1,3-Dimetiltsiklopentan 0.006
2. | sis-1,2-Dimetiltsiklopentan 0.008
3. | 1-Etil-3-metiltsiklopentan 0.020
4. | 1-Etil-2-metiltsiklopentan 0.040
5. | Tsiklopentan, (1-metiletil)- $$ Tsiklo- 0.007

pentan, izopropil-
6. | trans-1-Metil-2-propiltsiklopentan 0.060
7. | Etilpropiltsiklopentan 0.046
8. | trans-1,2-Dimetiltsikloheksan 0.057
9. | Tsikloheksan, 1,1-dimetil- $$ Gem- 0.006

Dimetiltsikloheksan
10. | Tsikloheksan, 1,4-dimetil- $$ 0.026

Heksahidroksilen
11. | trans-1-Etil-4-metiltsikloheksan 0.068
12. | tsis-1- Etil-4-metiltsikloheksan 0.029
13. | tsis-1- Etil-3-metiltsikloheksan 0.061
14. | tsis-1,4-Dimetiltsikloheksan 0.145
15. | 1,6- Dimetiltsikloheksen 0.066
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16. | 1-Metil-2-propiltsikloheksan 0.416

17. | (4-Metilpentil)tsikloheksan 0.356

18. | 1-Metil -2-feniltsiklopropan $$ Benzol, 0.324
(2-metiltsiklopropil)-

19. | 2-Tsikloheksiloktan $$ (1- Metilheptil)- 0.707
tsikloheksan

20. | Naftalin, dekahidro-1,6-dimetil- $$ 0.178
1,6- dimetildekalin

21. | Dekahidro -2,6-dimetilnaftalin 0.147

22. | tsis-1,3-Bis(asetamidometil)-1,3- 0.511
dideyteriotsikloheksan

Y Cami 3.284

Trialkil avazli naften
karbohidrogenlari

1. | Tsiklopentan, 1,2,4-trimetil-, (1.alfa., 0.009
2.beta., 4. alfa.)-

2. | Tsiklopentan, 1,2,3-trimetil-, (1.alfa., 0.010
2. alfa.,3.beta)-

3. | 1,1,3-Trimetiltsikloheksan 0.075

4. | Tsikloheksan, 1,2,3-trimetil -, (1.alfa., 0.019

2.alfa.,3.beta)-

23




E.B.Zeynalov, D.B.Tagiyev, Y.M.Nagiyeyv,
E.R.Hiiseynov, F.B.Nazarov, 9.B.Hiiseynov

5. | 1,1,2-Trimetiltsikloheksan 0.020

6. | 1,2,3-Trimetiltsikloheksan 0.025

7. | 1-Etil -2,3-dimetiltsikloheksan 0.041

8. | Bitsiklo[3.1.1]heptan, 2,6,6-trimetil-, 0.316
[1S (1.alfa., 2.beta., 5.alfa.)]-

9. | Tsiklotetradekan, 1,7,11-trimetil -4-(1- 0.393
metiletil)- $$ Cembran

Y Coami 0.908

Tetraalkil avazli naften
karbohidrogenlari

1. | 1,1,4,4-Tetrametiltsikloheksan 0.014

2. | 1-Etil-2,2,6- trimetiltsikloheksan $$ 0.048
2-Etil-1,1,3- trimetiltsikloheksan

3. | 1,2,4,5- Tetraetiltsikloheksan 0.378

4. | Tsikloheksan, 1,2,3,5-tetraizopropil- 0.670

Y Cami 1.110

Pentaalkil avazli naften
karbohidrogenlari
1. | Dekahidro-4,4,8,9,10-pentametilnaftalin 0.656
> Comi 0.656
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Heksaalkil avazli naften
karbohidrogenlari

1. | 1,1,4,4,7,7-Heksametiltsiklononan 0.724
> Cami 0.724
> Biitiin naften karbohidrogenlarinin 12.785
iimumi migdan
Olefin karbohidrogenlari
9Vaz edilmaomis olefin
karbohidrogenlari
1. | 4-Desen $$ (4E)-4-Desen 0.134
2. | 1-Nonen $$ n-Non-1-en $$ Nonen-(1) $$ | 0.026
Nonilen
3. | 7-Heksadesen,(Z)-$$(7Z)-7-Heksadesen 0.617
4. | 1-Heptadesen $3$ Heksahidroaplotaksen 1.353
Y Cami 2.130
Monoalkil avazli olefin
karbohidrogenlari
1. | 4-Metil-1-desen 0.705
2. | 2-Metil-Z-4-tetradesen 2.205
> Cami 2.910
> Biitiin olefin karbohidrogenlarinin 5.040

iimumi miqdar:
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Aromatik karbohidrogenlar

OIVoz olunmamis aromatik
karbohidrogenlar

1. | Benzol $$ [6] Annulen $$ Komiir nafta | 0.009
$$ Tsikloheksatrien

> Comi 0.009

Monoalkil avazli aromatik
karbohidrogenlar

1. | Toluol $$ Metasid $$ Metilbenzol 0.026

2. | Benzol, (1-metiletil)- $$ Izopropilbenzol |  0.045
$$ Kumol

3. | Benzol, (1-metilpropil)- $$ Butilbenzol | 0.053
$$ 2-Fenilbutan

4. | Benzol, (2-metil-1-propenil)- $$ 0.092
(2-Metilpropenil)benzol

5. | Benzol, (1-metil-1-butenil)- $3$ 0.343
2-Fenil-2-penten

6. | Benzol, (1-etil-1-propenil)- $$ 0.230
3- Fenil-2-penten $$ 3-Fenil-3-penten

7. | 1-Metilnaftalin 0.812

8. | alfa.,.beta.,.beta.-Trimetilstirol $3 0.181
2-Buten, 2-metil-3-fenil-

Y Cami 1.782
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Dialkil avazli aromatik
karbohidrogenlar

Benzol, 1-etil-3-metil- $$ Toluol, 0.212

m-etil- $$ m-Etilmetilbenzol

p-Ksilen $$ Benzol, 1,4- dimetil-1 0.109

Benzol, 1-etil-2-metil- $$ Toluol, 0.070

o-etil- $$ o-Etilmetilbenzol

Benzol, 1-metil-3-propil- $$ Toluol, 0.166

m-propil- $$ m-Propiltoluol

Benzol, 1-metil-2-(1-metiletil)- $$ 0.072

0-Kumol

Benzol, 1-metil-2-propil $$ 0.079

2-Propiltoluol $$ o-Propiltoluol

Benzol, 1-metil-4-(1-metilpropil) $$ 0.273

1-Butil-4-metilbenzol

1,6-Dimetilnaftalin 0.999
Cami 1.980

Trialkil avazli aromatik
karbohidrogenlar

1,2,4-Trimetilbenzol $$ Kumol 0.075

1,2,3-Trimetilbenzol 0.286

2-Etil-1,4-dimetilbenzol 0.172
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4. | Benzol, 1-etil-2,4-dimetil $$ 0.118
4-Etil-m-ksilen

5. | Benzol, 4-etil-1,2-dimetil $$ o-Ksilen, 0.470
4-etil- $$ 2-Metilpentiltoluol

6. | Naftalin, 1,6,7-trimetil- $$ 2,3,5-Tri- 0.767
metilnaftalin

7. | 4,6,8-Trimetilazulen 1.204

> Cami 3.092

Tetraalkil avazli aromatik
karbohidrogenlar

1. | 1,2,4,5-Tetrametilbenzol $$ Durol 0.223

2. | 1,2,3,4-Tetrametilbenzol $$ Prenitol 0.145

3. | AR-etil-1,2,4-trimetilbenzol 0.137

4. | Benzol, 1,2,3,4-tetrametil-4- 0.469
(1-metiletenil)

5. | (Z2)-2-(1'- propenil)Mesitilen $$ 0.486
Mesitilen, 2-propenil-, (Z)-

Y Cami 1.460

> | Biitiin aromatik karbohidrogenlarin 8.323
iimumi miqdar:
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Naften-aromatik
karbohidrogenlar

9Vaz edilmamis naften-aromatik
karbohidrogenlar

Naftalin, 1,2,3,4-tetrahidro- $$ Tetranap 0.774
$3$ Tetralin

Indan $$ 1H-Inden, 2,3-dihidro- $$ 0.249
Benzotsiklopentan $$ Hidrinden
Oktahidrofenantren 0.952
1,2,3,3a,8,8a heksahidrotsiklopent[a]- 0.315
inden

Benzotsikloheptatrien $$ 5H-Benzo[a]- | 0.462
tsiklohepten

Cami 2.752

Monoalkil avazli naften-aromatik
karbohidrogenlar

1-Metil-2-feniltsiklopropan 0.402

Naftalin, 1,2,3,4-tetrahidro-2-metil- $$ 0.268
2-Metiltetralin

Naftalin, 1,2,3,4-tetrahidro-6-metil- $$ 0.697
6-Metiltetralin
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4. | Naftalin, 1,2,3,4-tetrahidro-5-metil- $$ 0.815
5-Metiltetralin
5. | Naftalin, 6-etil-1,2,3,4-tetrahidro- $$ 0.310
6-Etiltetralin
Y Coami 2.743
Dialkil avazli naften-aromatik
karbohidrogenlar
1. | Naftalin, 1,2,3,4-tetrahidro-2,7-dimetil- 0.881
$$ 2,7-Dimetiltetralin
2. | Naftalin, 1,2,3,4-tetrahidro-1,1-dimetil- 0.629
$$ 1,1-Dimetiltetralin
3. | Naftalin, 1,2,3,4-tetrahidro-1,4-dimetil- 0.352
$$ 1,4-Dimetiltetralin
4. | 1H-Inden, 2,3-dihidro-4,7-dimetil- $$ 0.371
Indan, 4,7-dimetil-
Y Comi 2.233
Trialkil avazli naften-aromatik
karbohidrogenlar
1. | Naftalin, 1,2,3,4-tetrahidro -2,5,8- 0.656

trimetil- $$ 2,5,8-Trimetiltetralin
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2. | 1H-Inden, 2,3-dihidro-1,1,3-trimetil- $$ 0.171
Indan, 1,1,3-trimetil-
3. | 1H-Inden, 2,3-dihidro-4,5,7-trimetil- $$ 0.165
4,5,7- trimetilindan
> Cami 1.792
> Biitiin naften-aromatik 9.520
karbohidrogenlarin iimumi migdar:
Steroidlor
1. | 14-Beta-H-Pregna A $$ 14B-Pregnan 3.190
> Steroidlarin iimumi migdan 3.190
Heteroatomlu birlasmalar
Azot tarkibli
1. | 2,4-Dimetil-1,5-diazabitsiklo[3.1.0]- 0.123
heksan (tsis)
2. | 4-Fenil-1,2,3,6-tetrahidropiridin 0.296
3. | N,N'-Dibutilidenhidrazin 0.053
Y Cami 0.472
Oksigen tarkibli
1. | 2-Etil-4-metil-5,6-dihidro-2H-piran 0.026
2. | 2-Heptilfuran $$ 2-n-Heptilfuran 0.192
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3. | tret-Butil-8-metil-10-azabitsiklo[4.3.1]- 0.521
deka-3,7-dien-10-karboksilat
> Cami 0.739
> Biitiin heteroatomik birlasmalarin 1.211
iimumi migdar
Kompleks birlasmalar
1. | Damir, trikarbonilxloro(eta.3-2-propenil) 0.595
> Kompleks birlasmalarin iimumi 0.595
miqgdari
Digor birlosmalar
Oksidlosmis komponentlar
(ketonlar, spirtlar, tursular, efirlar)
1. | Bitsiklo[2.2.1]hept-2'-en-7'-iliden)sirka 0.062
tursusu
2. | Metil-4,6-dekadienil efiri 0.496
3. | 2-Butil-1-oktanol 0.156
4. | 1-Metil-bitsiklo[4.1.1]oktan-7-on 0.026
5. | Benzil(dideyterlogdirilmis)metil efiri 0.180
6. | trans-4-Metil-5-izopropiltsiklopent-2-en- 0.038

1-on
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2-Tsiklopenten-1-on, 2-(2-butenil)-4- 0.339
hidroksi-3-metil, (Z) $$ Sinerolon
trans-2-Etil-3-metiltsikloheksanon 0.059
Salvialan (terpenoid) 0.29
Piridin-3-karboksamid, oksim, N-(2-tri- 0.525
fliiorometilfenil)-

Oksidlasmis birlosmalorin iimumi 2171

miqgdari
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2. Dizel yanacagimin dearomatizasiya

olunmus fraksiyasimin komponent tarkibi

Cadval 2. Dizel yanacaginin dearomatiksizlosdirilmis

fraksiyasimin komponent tarkibi

Ne Alifatik karbohidrogenlor miqdar,
%
n-Parafinlar
1. | n-Heptan $3$ Heptilhidrid 0.018
2. | n-Oktan $$ Izooktan 0.137
3. | n-Nonan 0.391
4. | n-Dekan $$ izodekan $$ Desilhidrid 0.818
5. | n-Undekan 1.265
6. | n-Dodekan $$ Izododekan 1.730
7. | n-Tridekan 2.459
8. | n-Tetradekan 3.022
9. | n-Pentadekan 3.427
10. | n-Heksadekan $$ Setan 2.867
11. | n-Heptadekan 2.605
12. | n-Oktadekan 2.534
13. | n-Nonadekan 2.307
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14. | n-Eykozan $$ ikozan 2.112
15. | n-Dokozan 1.295
16. | n-Trikozan 0.590
17. | n-Tetrakozan 0.592
18. | n-Pentakozan 0.174
19. | Heneykozan $$ n-Heneykozan 2.841
20. | Heksakozan 0.030
> Cami 31.214
Monoalkil avazli alifatik
karbohidrogenlar
1. | 3-Metilheksan $$ 2-Etilpentan 0.005
2. | 2-Metilheptan 0.040
3. | 3-Metilheptan $$ 2-Etilheksan 0.022
4. | 2-Metiloktan $$ Izononan 0.085
5. | 3-Metiloktan $$ Oktan, 3-metil- $$ 0.100
Izononan
6. | 4-Metilnonan 0.143
7. | 2-Metilnonan 0.104
8. | 3-Metilnonan $$ 3-Metilnonan (DL) 0.127
9. | 5-Butilnonan 1.741
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10. | 4-Metildekan 0.348
11. | 5-Metildekan 0.162
12. | 2-Metildekan 0.256
13. | 3-Metildekan $$ 2-Etilnonan 0.186
14. | 6-Metilundekan 0.425
15. | 4-Metilundekan 0.340
16. | 2-Metilundekan 0.308
17. | 3-Metilundekan 0.381
18. | 2-Metildodekan 0.854
19. | 3-Metildodekan 0.442
20. | 2-Metiltridekan 0.623
21. | 5-Metiltetradekan 0.635
22. | 3-Metiltetradekan 1.033
23. | 2-Metilpentadekan 0.818
24. | 3-Metilpentadekan 1.117
25. | 2-Metilheksadekan 1.297
26. | 3-Metilheksadekan 1.102
27. | 2-Metilheptadekan 1.264
28. | 3-Metilheptadekan 1.165
> Comi 15.123
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Dialkil avazli alifatik
karbohidrogenlar

Pristan

1. | 2,3-Dimetilheptan 0.037
2. | 2-Metil-3-etilheptan 0.106
3. | 2,5-Dimetiloktan 0.038
4. | 2,6-Dimetiloktan 0.266
5. | 3,7-Dimetilnonan 0.057
6. | 5-Etil-5-metildekan 0.092
7. | 2,6-Dimetilundekan 0.828
8. | 4,8-Dimetiltridekan 0.708
> Coami 2.132
Trialkil avazli alifatik
karbohidrogenlar
1. | 2,6,10-Trimetiltetradekan 0.600
2. | 2,6,10-Trimetilpentadekan 2.818
Y Cami 3.418
Tetraalkil avazli alifatik
karbohidrogenlar
1. | Pentadekan, 2,6,10,14-tetrametil- $$ 4.438
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2. | Heksadekan, 2,6,10,14-tetrametil- $$ 4.457
Fitan

Y Cami 8.895

> Biitiin alifatik karbohidrogenlarin 60.782

iimumi migqdari
Naften karbohidrogenlari
n-Naften karbohidrogenlari

1. | Tsiklododekan 0.236

2. | Tsiklotetradekan 0.524

3. | Tsiklopentadekan 0.468

4. | Spiro[4.5]dekan 0.047

5. | Naftalin, dekahidro-, trans- $$ trans- 0.053
Dekalin

6. | Bitsiklo[4.4.0]dekan $$ Dekahidro- 0.198
naftalin

7. | Bitsiklo[3.3.0]oktan $$ Oktahidro- 0.020
pentalen

8. | 1H-Indene, octahydro-, tsis- $$ 0.100
tsis-Hexahydroindan $$ tsis-Hydrindan

Y Cami 1.646
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Monoalkil avazli naften

karbohidrogenlari
1. | Etiltsiklopentan 0.012
2. | Tsiklopentan, pentil- $$ Pentan, 0.185
1-tsiklopentil-
3. | Heksiltsiklopentan 0.239
4. | Metiltsikloheksan $$ Sekston B 0.045
5. | Etiltsikloheksan 0.118
6. | n-Propiltsikloheksan 0.174
7. | 3-Metiltsikloheksen 0.023
8. | n-Butiltsikloheksan $$ Butan, 0.236
1-tsikloheksil-
9. | Tsikloheksan, pentil- $$ Pentan, 0.320
1-tsikloheksil-
10. | Heptiltsikloheksan $$ 1-Tsikloheksil- 0.562
heptan
11. | 3-Nonil-1-tsikloheksen 0.323
12. | Tsikloheksan, 2-propenil- $$ Alliltsiklo- 0.932
heksan
13. | Etiltsiklododekan 0.239
14. | 1-Metiltsiklododekan 0.524
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15. | Dekahidro-2-metilnaftalin 0.264

16. | Trans-anti-1-metil-dekahidronaftalin 0.461

17. | Dekalin, anti-1- metil-, tsis- 0.193

18. | 2- Metiloktahidropentalen 0.107

19. | Metiltsiklododekan 0.545

20. | 2-Metilbitsiklo[2.2.2]oktan 0.072

21. | tsis-3-Etilbitsiklo[4.4.0]dekan $$ 0.262
2-Etildekahidronaftalin

22. | 9-Metilbitsiklo[3.3.1]nonan 0.054

23. | Dodekan, 3-tsikloheksil- $$ (1-Etildesil)- | 1.620
tsikloheksan

24. | 2-Tsikloheksildekan 0.605

25. | (1-Metilnonil)tsikloheksan 0.731

26. | 2-Tsikloheksiloktan $$ (1-Metilheptil)- 1.703
tsikloheksan

27. | Undekan, 4-tsikloheksil- $$ (1-Propil- 1.180
oktil)tsikloheksan

Y Coami 11.729

Dialkil avazli naften
karbohidrogenlori
1. | 1,2-Dimetiltsiklopentan 0.005
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2. | trans-1-Etil-3-metiltsiklopentan 0.019
3. | Tsiklopentan, 1-etil-2-metil-, tsis- 0.036
4. | Tsiklopentan, (1-metiletil)- $$ Tsiklo- 0.009
pentan, izopropil-
5. | tsis-1-Etil-2-metiltsiklopentan 0.034
6. | trans-1-Metil-2-propiltsiklopentan 0.068
7. | 1,2-Dipropiltsiklopentan 0.164
8. | 1-Pentil-2-propiltsiklopentan 0.369
9. | trans-1,2-Dimetiltsikloheksan 0.056
10. | 1,1- Dimetiltsikloheksan 0.005
11. | trans-1-Etil-4-metiltsikloheksan 0.119
12. | tsis-1- Etil-3-metiltsikloheksan 0.154
13. | 1-Metil-tsis-2-metiltsikloheksan 0.012
14. | 1-Metil-3-propiltsikloheksan 0.108
15. | trans-1,3-Dimetiltsikloheksan 0.180
16. | 1-Metil-2-metilentsikloheksan 0.131
17. | (4-Metilpentil)tsikloheksan 0.371
18. | 1-tret-Butil-4-(neopentiliden)tsiklo- 0.195
heksan
19. | Bitsiklo[4.1.0]heptan, 3-metil-7-pentil- 0.261
20. | tsis-1,6-Dimetilspiro[4.5]dekan 0.464
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21. | Naftalin, dekahidro-1,6-dimetil- $$ 0.246
1,6- dimetildekalin

22. | Dekahidro -2,6-dimetilnaftalin 0.210

23. | Tsikloheksan, (2-etil-1-metilbutiliden)- 0.413

24. | Tsiklopentan, 1-metil-3-(2-metilpropil)- 0.336
$$ 1-Izobutil-3-metiltsiklopentan

25. | Tsikloheksan, 1-(1,5-dimetilheksil)-4-(4- 0.429
metilpentil)-

> Cami 4,394

Trialkil avazli naften
karbohidrogenlori

1. | 1,2,4-Trimetiltsiklopentan 0.008

2. | 1-trans-2-tsis-3-trans-trimetiltsiklopentan 0.008

3. | 1,1,3-Trimetiltsikloheksan 0.082

4. | 1,2,4-Trimetiltsikloheksan 0.058

5. | Tsikloheksan, 1,2,3-trimetil -, (1.alfa., 0.073
2.alfa.,3.beta)-

6. | 1-Etil -2,3-dimetiltsikloheksan 0.037

7. | Tsikloheksan, 1-metil-4-(1-metilbutil)- 0.059

8. | Tsikloheksan, 1-metil-4-(1-metiletenil)-, 0.043
trans-

9. | 2,4-Dietil-1-metiltsikloheksan 0.103
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10. | Tsiklopropan, 1-butil-1-metil-2-propil- 0.057

11. | Bitsiklo[3.1.1]heptan, 2,6,6-trimetil-, $$ 0.144
trans-Pinan $$ sis-Pinan

12. | Bitsiklo[3.1.1]heptan, 2,6,6-trimetil-, 0.293
[1S-(1.alfa.,2.beta.,5.alfa.)]-

13. | Tsiklopentan, 1,3-dimetil-2-(1-metil- 0.121
etenil)-

14. | Tsiklotetradekan, 1,7,11-trimetil -4-(1- 1.135
metiletil)- $$ Cembran

> Cami 2.221

Tetraalkil avazli naften
karbohidrogenlori

1. | 1,1,3,5-Tetrametiltsikloheksan 0.016

2. | 2-Etil-1,1,3- trimetiltsikloheksan 0.062

3. | Tsikloheksan, 1,2-dimetil-3-pentil-4- 0.884
propil-

4, | 1,2,4,5- Tetraetiltsikloheksan 0.227

Y Comi 1.189

Pentaalkil avazli naften
karbohidrogenlori
1. | Dekahidro-4,4,8,9,10-pentametilnaftalin 1.058
> Cami 1.058
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Oktaalkil avazli naften
karbohidrogenlari

Oktametiltsiklopenten 0.618
Cami 0.618
Biitiin naften karbohidrogenlarinin 22.855
iimumi miqdari
Olefin karbohidrogenlari
9Vaz edilmaomis olefin
karbohidrogenlari
1-Nonen $$ n-Non-1-en $$ Nonen-(1) $$ | 0.032
Nonilen
4-Desen $$ (4E)-4-Desen 0.135
1-Nonadesen 0.536
Cami 0.703
Monoalkil avazli olefin
karbohidrogenlari
2-Okten, 4-etil- $3$ (2E)-4-Etil-2-okten 0.058
6-Tridesen, 7-metil- $$ (6E)-7-Metil-6- 0.478
tridesen
3-Hepten, 4-propil- $$ 4-Propil -3- 0.068
hepten
2- Metil-Z-4-tetradesen 0.687
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iimumi miqdari

5. | Pentadek-7-en, 7-brommetil- 0.544
> Cami 2.540
Trialkil avazli olefin
karbohidrogenlari
1. | 2,2,4-Trimetil-3-heksen $$ (3E)-2,2,4- 0.068
Trimetil-3-heksen
> Cami 0.068
> Biitiin olefin karbohidrogenlarinin 3.311
iimumi migdari
Digor doymamis
karbohidrogenlar
1. | 7-Pentadesin 0.417
2. | 3-(Tsiklopentilmetil)-3,7-dimetilokta- 0.521
1,6-dien
Y Cami 0.938
> Biitiin digor doymamis 0.938
karbohidrogenlarin iimumi miqdari
Naften-aromatik karbohidrogenlar
Monoalkil avazli naften-aromatik
karbohidrogenlari
1. | 1-Metil-9,10-dihidrofenantren 0.288
> | Naften-aromatik karbohidrogenlarin 0.288
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Heteroatom birlasmalar

Azot tarkibli

1. | N-Etil-1,3-ditioizoindolin $$ 1H-1zo- 0.009

indolin-1,3(2H)-dition, 2-etil-
> Coami 0.009

Oksigen tarkibli
1. | 2-Etil-4-metil-5,6-dihidro-2H-piran 0.054
> Cami 0.054

Kiikiird torkibli

1. | Tiofen, 2-metil-5-(1- metilpropil)- 0.079
Y Cami 0.079
> Biitiin heteroatom birlosmalarin 0.142

iimumi miqdari

Kompleks birlasmalar
1. | Bakterioxlorofil-c-stearil 0.545
Kompleks birlosmalorin iimumi 0.545
miqdari
Digar birlosmalar
Oksidlasmis hissa
(ketonlar, spirtlor, tursular, efirlar)

1. | trans-2-Etil-3-metiltsikloheksanon 0.076
2. | 3-Tsikloheksiliden-4-etil-2-heksanon 0.300
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3. | 2-(2'-Propenil)-3,3-dimetiltsikloheksan- 0.190
1-on

4. | Bitsiklo[2.2.1]heptan-2-on, 1,4,7,7- 0.409
tetrametil-

5. | Dekandioik tursusu, Didesil efiri $$ 0.227
Didesil sebakat

6. | Heptafluorobutanoik tursusu, heptadesil 0.214
efiri

7. | 1-Oktanol, 2-butil- $$ 2-Butil-1-oktanol 0.203
$$ 2-Butiloktanol

8. | 3,7-dimetil- 6-oktenal $$ Sitronellal $$ 0.723
Rodinal

9. | Ditetradesil efiri $$ 1,1'-oksibis-tetra- 1.343
dekan $$ Tetradesil efiri

10. | 2(1H)-Naftalenon, oktahidro-4a-metil-, 0.418
tsis-

11. | Geranil-Geraniol toromoalori 0.498

12. | 2(1H)-Naftalenon, oktahidro-4,4a- 0.215
dimetil-, (4.alfa.,4a.alfa.,8a.beta.)

13. | 2(1H)-Naftalenon, oktahidro-4a,7,7- 0.286
trimetil-, trans-

14. | Tsiklodekanon 0.050

15. | Kriptoheptin 0.753
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16. | 2-Piperidinon, N-[4-brom-n-butil]- $$ 0,688
1-(4- Brombutil)-2- piperidinon

17. | Salvialan (terpenoid) 0,993

18. | 2-Dodesen-1-il(-) siiksinik anhidrid $$ 0.494
2,5-Furandion, 3-dodesenil-

> Oksidlasmis birlasmalorin iimumi 8.294

miqdari
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3. Dizel yanacaginin dearomatizasiya vo
deparafinizasiya olunmus fraksiyalarimin
komponent tarkibi

Cadval 3. Dizel yanacagimin dearomatiksizlosdirilmis
va deparafinsizlosdirilmis fraksiyasinin
komponent tarkibi — Naften fraksiyasi

Ne Alifatik karbohidrogenlar miqgdar,
%
n-Parafinlar
1. | n-Heptan $$ Heptilhidrid 0.017
2. | n-Oktan $$ izooktan 0.023
3. | n-Nonan 0.170
4. | n-Dekan $$ izodekan $$ Desilhidrid 0.587
5. | n-Undekan 1.116
6. | n-Dodekan $$ Adakan $$ Izododekan 1.720
7. | n-Tridekan 2.590
8. | n-Tetradekan 3.289
9. | n-Pentadekan 3.755
10. | n-Heksadekan $$ Setan 3.021
11. | n-Heptadekan 3.942

49




E.B.Zeynalov, D.B.Tagiyev, Y.M.Nagiyeyv,
E.R.Hiiseynov, F.B.Nazarov, 9.B.Hiiseynov

12. | n-Oktadekan 2.628
13. | n-Eykozan $$ ikozan 2.093
14 | n-Nonadekan 2.491
15. | n-Dokozan 1.225
16. | n-Trikozan 0.728
17. | n-Tetrakozan 0.394
18. | n-Pentakozan 0.101
19. | n-Heksakozan $$ Seran 0.031
Y Comi 28.921

Monoalkil avazli alifatik
karbohidrogenlar

1. | 2-Etilpentan $$ 3-Metilheksan 0.005
2. | 2-Metilheptan 0.038
3. | 3-Metilheptan $$ 2-Etilheksan 0.021
4. | 2-Metiloktan $$ izononan 0.036
5. | 4-Metilnonan $3$ 0.088
6. | 2-Metilnonan 0.062
7. | 3-Metilnonan $$ 3-Metilnonan (DL) 0.078
8. | 5-Butilnonan 1.877
9. | 5-Metildekan 0.120
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10. | 2-Metildekan 0.221
11. | 3-Metildekan $$ 2-Etilnonan 0.141
12. | 4-Metildekan 0.260
13. | 5-Metilundekan 0.115
14. | 6-Metilundekan 0.259
15. | 4-Metilundekan 0.302
16. | 3-Metilundekan 0.339
17. | 2-Metilundekan 0.834
18. | 4-Metildodekan 0.805
19. | 3-Metildodekan 0.441
20. | 2-Metiltridekan 0.800
21. | 5-Metiltetradekan 0.851
22. | 3-Metiltetradekan 1.033
23. | 4-Metilpentadecane 1.111
24. | 2-Metilpentadekan 0.889
25. | 3-Metilpentadekan 1.236
26. | 2-Metilheksadekan 2.659
27. | 3-Metilheksadekan 1.200
28. | 2-Metilheptadekan 1.316
29. | 3-Metilheptadekan 1.248
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30. | 9-Metilnonadekan 0.857
Y Coami 19.312
Dialkil avazli alifatik
karbohidrogenlar
1. | 2,3-Dimetilheptan 0.009
2. | 2-Metil-3-etilheptan 0.058
3. | 2,5-Dimetiloktan 0.019
4. | 2,6-Dimetiloktan 0.146
5. | 3,7-Dimetilnonan 0.164
6. | 2,6-Dimetildekan 0.030
7. | 2,6-Dimetilundekan 0.329
8. | 4,8-Dimetiltridekan 0.770
> Comi 1.525
Trialkil avazli alifatik
karbohidrogenlar
1. | 2,6,10-Trimetiltetradekan 0.679
Y Cami 0.679
Tetraalkil avazli alifatik
karbohidrogenlar
1. | Pentadekan, 2,6,10,14-tetrametil- $$ 4.859
Pristan
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2. | Heksadekan, 2,6,10,14-tetrametil- $$ 5.382
Fitan
Y Coami 10.241
Y Biitiin alifatik karbohidrogenlarin 60.678
iimumi miqdari
Naften karbohidrogenlari
n-Naften karbohidrogenlari
1. | Tsiklopentadekan 0.493
2. | Tsiklododekan 0.204
3. | Tsikloheksadekan 0.459
4. | Tsiklotetradekan 0.975
5. | Bitsiklo[5.3.0]dekan $$ Dekahidroazulen 0.028
$$ Perhidroazulen
6. | Naftalin, dekahidro-,tsis- $$ 0.033
tsis-Bitsiklo[4.4.0]dekan $$ tsis-Dekalin
7. | Bitsiklo[4.4.0]dekan $$ Dekahidro- 0.151
naftalin
8. | 1H-Indene, octahydro-, tsis- $3 tsis- 0.062
Hexahydroindan $$ tsis-Hydrindan
> Comi 2.405
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Monoalkil avazli naften

karbohidrogenlari

1. | Etiltsiklopentan 0.012

2. | Etilpropiltsiklopentan 0.046

3. | Tsiklopentan, pentil- $$ Pentan, 0.134
1-tsiklopentil-

4. | Tsiklopentan, (2-metilpropil)- $$ 0.065
Tsiklopentan, izobutil-

5. | Desiltsiklopentan $$ Dekan, 1-tsiklo- 0.574
pentil-

6. | Metiltsikloheksan $$ Sekston B 0.043

7. | Etiltsikloheksan 0.029

8. | Propiltsikloheksan 0.091

9. | n-Butiltsikloheksan $$ Butan, 0.169
1-tsikloheksil-

10. | Tsikloheksan, pentil- $$ Pentan, 0.318
1-tsikloheksil-

11. | (4-Metilpentil)tsikloheksan 0.358

12. | (1,3-Dimetilbutil)tsikloheksan 1.220

13. | Tsikloheksan, 2-propenil- $$ Alliltsiklo- 1.840
heksan
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14. | Dekan, 2-tsikloheksil- $$ (1-Metilnonil)- 0.720
tsikloheksan

15. | Etiltsiklododekan 0.247

16. | 1-Metiltsiklododesen 0.532

17. | Heptiltsikloheksan $3$ 1-Tsikloheksil- 0.583
heptan

18. | 1-Metil-1-tsiklododesen 0.069

19. | endo-2-Metilbitsiklo[3.3.1]nonan $$ 0.092
2-Metilbitsiklo[3.3.1]nonan

20. | Undekan, 2-tsikloheksil- $$ (1-Metil- 1.158
desil)tsikloheksan

21. | Dodekan, 3-tsikloheksil- $$ (1-Etildesil)- 1.714
tsikloheksan

22. | Dekahidro-2-metilnaftalin 0.225

23. | 2-Metildekalin, trans- 0.410

24. | Dekalin, anti-1-metil-, tsis- 0.167

25. | 2-Etildekahidronaftalin 0.053

26. | tsis-3-Etilbitsiklo[4.4.0]dekan $$ 0.247
2-Etildekahidronaftalin

Y Cami 11.116

Dialkil avozli naften
karbohidrogenlori
1. | 1,2-Dimetiltsiklopentan 0.005
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2. | trans-1-Etil-3-metiltsiklopentan 0.019
3. | Tsiklopentan, 1-etil-2-metil-, tsis- 0.036
4. | trans-1-Metil-2-propiltsiklopentan 0.028
5. | 1,2-Dipropiltsiklopentan 0.056
6. | (+)-(1S,2R)-1-Butil-2-etiltsiklopentan 0.050
7. | Tsiklopentan, 1-metil-1-(2-metil-2- 0.438
propenil-
8. | trans-1,2-Dimetiltsikloheksan 0.054
9. | 1,1- Dimetiltsikloheksan 0.005
10. | 1-Etil-4-metiltsikloheksan 0.035
11. | trans-1-Etil-4-metiltsikloheksan 0.016
12. | 1- Etil-3-metiltsikloheksan 0.035
13. | tsis-1-Etil-4-metiltsikloheksan 0.017
14. | 1-Metil-3-propiltsikloheksan 0.067
15. | trans-1,3-Dimetiltsikloheksan 0.116
16. | Tsikloheksan, 1-metil-4-(1-metil- 0.061
etiliden)-
17. | Tsikloheksen, 4-(4-etiltsikloheksil)-1- 0.684
pentil-
18. | Bitsiklo[4.1.0]heptan, 2-metil-7-pentil- 0.250
19. | tsis, trans-1,6-Dimetilspiro[4.5]dekan 0.197
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20. | Naftalin, dekahidro-1,6-dimetil- $$ 1.027
1,6-dimetildekalin
21. | DL-2-alfa.-Izopropil-tsis-9.beta., 10.beta. 0.897
-dimetildekalin $$ (+)-Valerian
> Cami 4.091
Trialkil avazli naften
karbohidrogenlari
1. | 1,2,4-Trimetiltsiklopentan 0.008
2. | Tsiklopentan, 1,3-dimetil-2-(1-metil- 0.075
etenil)-, (1.alfa., 2.alfa.,3.beta)-
3. | 1,1,3-Trimetiltsikloheksan 0.021
4. | 1,2,4-Trimetiltsikloheksan 0.011
5. | 1,2,3-Trimetiltsikloheksan 0.014
6. | 1-Etil -2,3-dimetiltsikloheksan 0.028
7. | 4a,8-dimetil-2-izopropilperhidronaftalin 0.541
> Cami 0.706
Tetraalkil avazli naften
karbohidrogenlori
1. | 1-Etil-2,2,6- trimetiltsikloheksan 0.043
2. | Tsikloheksan, 3.4-bis(1-metiletenil)-1,1- 0.352

dimetil
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3. | Tsikloheksan, 1,2-dimetil-3-pentil-4- 0.848
propil-
4. | Tsikloheksan, 1,2,4,5-tetraetil- $$ 0.152
1,2,4,5-Tetraetiltsikloheksan
5. | Tsiklotetradekan, 1,7,11-trimetil-4-(1- 1.270
metiletil)-
6. | 1,1,6,6-Tetrametilspiro[4.4]nonan 0.114
> Cami 2.779
Pentaalkil avazli naften
karbohidrogenlori
1. | Dekahidro-4,4,8,9,10-pentametilnaftalin 1.036
> Cami 1.036
> Biitiin naften karbohidrogenlarinin 22.133
iimumi miqdari
Olefin karbohidrogenlari
oVvaz edilmamis olefin
karbohidrogenlari
1. | 4-Dodesen, sis/trans $$ (4E)-4-Dodesen 0.058
2. | 7-Heksadesen, (2)- $$ (72)-7-Heksa- 0.750
desen
3. | tsis-3-Desen $$ (32)-3-Desen 0.077
Y Cami 0.885
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Monoalkil avazli olefin
karbohidrogenlari

6-Tridesen, 7-metil- $$ (6E)-7-Metil-6- 0.736
tridesen

2- Metil-Z-4-tetradesen 0.650

Comi 1.386

Biitiin olefin karbohidrogenlarinin 2.271

iimumi migdari

Digor doymamuis karbohidrogenlar

8-Heksadesin 0.711

Digar doymamis karbohidrogenlarin 0.711
iimumi miqdanr

Heteroatom birlasmoalar

Oksigen tarkibli

2-Heptilfuran $$ Furan, 2-heptil- 0.071

(4aR, 10aS, 10bR)-7,7,10a-trimetil-trans- 0.298
perhidronafto[2,1-c]piran

(3aS, 9aS, 9bR)-6,6,9a-trimetil-trans - 0.429
perhidronafto[2,1-b]furan
Comi 0.798
Halogen tarkibli
2-Brom-dodekan $$ Dodekan, 2-brom- 3.078
Cami 3.078
Biitiin heteroatom birlasmalarin 3.876

iimumi miqdari
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Digar birloasmalar

Oksidlasmis hissa
(ketonlar, spirtlar, tursular, efirlar)

1. | 7.alfa.-hidroksi-6,11-tsiklofarn-3(15)-en- 0.685
2-0n

2. | Sirks tursusu, 3,7,11,15-tetrametil- 0.480
heksadesil efiri

3. | D,L-3-Kamforkarboksilik tursusu $$ 0.265
diI-Kamforkarboksilik tursusu

4. | Geranil-Geraniol téromalori 0.265

5. | (4S)Heksahidro-4,9,9-trimetil-1H-3a, 0.245
7-metanoazulen-8,8a(4H)diol

6. | 2-Hidroksi-2-izopropil-5-metiltsiklo- 0.187
heksanon

7. | 6-Metiloktahidrokumarin 0.076

8. | trans-2-Etil-3-tsikloheksanon 0.040

9. | Tsiklopentanon, 2-metil-3-(1-metiletil)- 0.027

10. | 2-Metilen-3-(2-metilpropil)tsiklo- 0.024
pentanon

> | Oksidlagmis hissanin iimumi miqdari 2.294
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V. Olds edilmis malumatlarin miizakirasi

Belaliklo, aparilmis analitik tadgigatlar naticasinda
miioyyon edilmisdir ki, yanacagin torkibinds 55.74% alifa-
tik, 5.04% olefin, 12.79% naften, 8.32% aromatik, 9.52%
naften-aromatik karbohidrogenlor, az miqdarda doymamis
vo metalkompleks birlogsmolar, heteroatomlu komponentlar,
steroid vo komponentlarin gisman oksidlosma mohsullar1 da
vardir.

Aromatiksizlosdirilma prosesindon sonra komponentlo-
rin torkibi doyisorok, 60.782% alifatik, 3.311% olefin,
22.855% naften karbohidrogenlori va 8.294% gisman oksid-
losmo mohsullarindan ibarat olur. Aromatiksizlosdirilmis
yanacaq fraksiyasinin torkibina, homginin, az miqdarda
naften-aromatik karbohidrogenlor, heteroatomik komponent-
lar, metalkompleks birlosmalari va steroid daxildir.

Aromatiksizlosdirilmis yanacaq fraksiyasinin parafin-
sizlosdirilmasindon sonra iss  komponentlarin  torkibi
60.678% alifatik, 2.271% olefin va 22.133% naften karbo-
hidrogenlarindan ibarat olmusdur. Parafinsizlosdirilmis ya-
nacaq fraksiyasinin torkibina, hamginin, az miqdarda doy-
mamis birlogsmoalar, heteroatomik komponentlor, steroid va
komponentlorin gisman oksidlosmoa mohsullar1 da daxildir.

ARDHS dizel yanacaginin karbohidrogen torkibi vo

onun parafin-naften fraksiyasina dair [11]-don kommersiya
dizel yanacagi vo fraksiyasina dair molumatlar ilo miigayi-
sali molumatlar codval 4 va 5-do verilmisdir.
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Cadval 4. Dizel yanacaqlariin faizls karbohidrogen

tarkibi
Ne | Karbohirogenlor | Dizel yanacagi | Ticarat dizel
ARDHS yanacagi
(Azarbaycan), (Ukrayna,
% Rusiya), % [11]
1. | Parafin 55.7 44.85
karbohidrogenlori
2. | Naften 12.8 33.15
karbohidrogenlori
3. | Aromatik + naften- 17.8 214

aromatik
karbohidrogenlori

Codval 4 vo 5-doki molumatlarin miiqayisasi gostorir ki,
birlosmoalorin kiitlosi vo dizel yanacagi ARDHS fraksiyasinda
miivafiq olarag, toxminon 13.7% va 16.3% miioyyon edilir,
lakin bunlar is [11]-do olan yanacaq niimunalorinds va frak-
siyalarinda verilmoayib. Bu, istifado olunan analitik metodla-
rin Vo avadanliglarin xiisusiyyatlori vo hallolma imkanlari ilo
olagodar ola bilor. Xiisusilo geyd etmok lazimdir ki, dizel
yanacagmin aromatiksizlosdirilmis fraksiyasinin parafinsiz-
losdirilmasi praktiki olaraq, parafin vo naften karbohidrogen-
lorinin faizini doyismir vo fraksiyanin sonradan neft-kimya
xammali kimi istifadoys hazirlanmasi prosesinds demok olar
ki, lazimsiz marhaladir.
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Cadval 5. Dizel yanacaqlarinin aromatiksizlasdirilmis
fraksiyasinin faizlo karbohidrogen tarkibi

Ne | Karbohirogenlor | ARDHS-1n dizel | Ticarat dizel
yanacaginin yanacaginin
naften-parafin | naften-parafin
fraksiyasi fraksiyasi
(Azarbaycan), % (Ukrayna,

Rusiya),% [11]

1. | Parafin

karbohidrogenlori 60.8 57.5
2. | Naften

karbohidrogenlori 22.9 42.5
3. | Aromatik +

naften-aromatik

karbohidrogenlari - -
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MUOLLIFLOR HAQQINDA QISA MOLUMAT

ZEYNALOV ELDAR BAHADIR
oglu — Azarbaycan Milli Elmlor Akade-
miyasinin (AMEA) miixbir tizvii, Kimya
elmlar doktoru, professor. AMEA-nin
akademik M.Nagiyev adina Kataliz va
Qeyri-iizvi Kimya Institutunun «Nano-
karbon katalizatorlar istirakinda hidro-
gen peroksidlo oksidlosmay laboratori-

yasinin miidiri.

"Neft monsali kaustobiolitlordon nanokarbon materiallar
asasinda katalizatorlarin sintezi va totbiqi tizro fundamental
todgigatlar INTERLABCAT)" beynalxalq laboratoriyasinin
rahbari.

Azorbaycanda vo bir sira xarici 6lkalordo kimyavi kineti-
ka vo kataliz, yiikksok molekullu birlosmolor va neft kimyasi
sahasindo miitoxassis vo alimdir.

Professor E.B.Zeynalovun elmi foaliyyatinin osas istiga-
matlori fiillerenlorin, metal saxlayan karbon nanoborularin,
nanoliflorin va funksionallagdirilmis karbon nanostrukturla-
rin istirakinda karbohidrogenlarin va polimerlarin maye fa-
zada katalitik aerobik vo peroksid oksidlosmo proseslorinin
kinetik ganunauygunluglarinin 6yranilmasi, sintetik neft- va
oksitursularin miiasir taloblara cavab veran alinma prosesls-
rinin islonib tokmillasdirmasidir. Eyni zamanda, nanodlgiilii
titan dioksidlorin Kkatalitik istirakinda efirlosma proseslorinin
tadqiqi, fordi va miirokkab tizvi va neft kompozisiyalarin tor-
kibinds olan antioksidantlarinin faalligina dair Kinetik aras-
dirmalarin aparilmasi vo polimer materiallarinin termiki vo
termooksidlosdirici stabilliyi masalalorinin 6yranilmasidir.
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SR

s

: TAGIYEV DILQOM BOBIR oglu -
\i‘ Akademik, Azorbaycan Milli Elmlar
N AMEA-nin akademik M.Nagiyev adina
\C—= Kataliz vo Qeyri-iizvi Kimya Institutu-
« nun Bas Direktoru.
lordo kimyavi Kkinetika vo kataliz, neft
kimyas1 sahasindo miitoxassis va taninmis kimyagi-alimdir.

Akademik D.B.Tagiyevin elmi foaliyyati asason miixtalif
losmo, oksidlosmoa, izomerlosmo, alkillosmo, oksidehidro-
genlosmo, oliqgomerlosma va digar reaksiyalari ii¢iin hetero-
gen vo homogen katalizatorlarin islonib hazirlanmasina va
lekslarin sintezino vo tadqiqine, bazi fiziki-kimyavi proseslo-
rin dyranilmasine vo modellosdirilmasing hosr olunmusdur.

Kimya vo neft-kimya proseslori iigiin yeni vo Samarali
materiallarin yaradilmas1 vo todqigi sahasinds tanimmis
miitoxassisdir.

Ik dofo olaraq torkibindo kegid elementlori olmayan
geyri-onanavi olan katalizatorlarin, olefinlorin hidrogenlos-
ma, hidroizomerlogmoa vo miixtalif karbohidrogenlorin oksi-
dehidrogenlosmo reaksiyalarinda yiiksok aktivliyini miioy-
zatorlarda Kinetikasinin dyranilmo prosesindo miihiim amil
olan diffuziya amsalinin termodesorbsiya dlcmolori asasin-
da hesablanmasi tiglin yeni ekspress metod toklif etmisdir.

g:_ “‘,. Akademiyasinin Vitse-prezidenti,
'

Azorbaycanda va bir ¢ox xarici 6lke-
sinif karbohidrogenlarin vo onlarin téromoalarinin hidrogen-
tasir mexanizminin 6yronilmasina, bioloji foal metal komp-
katalizatorlarin, hamginin miixtalif toyinatli funksional
seolitlorin — oksidlosma-reduksiya tipli reaksiyalar {igiin
yon etmisdir. Miixtalif reaksiyalarin mikro moasamali katali-
Normal parafinlorin asagi temperaturlu izomerlosmo reaksi-
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ya t¢iin torkibinds qiymatli metallar saxlamayan yeni katali-
zatorlar islonib hazirlanmisdir.

C,-Cg olefinlorin yumsaq soraitdo dimerlosma va oligo-
merlosmoa reaksiyalar: ti¢iin yeni metalkompleks vo hetero-
politursu Kkatalizatorlar1 sintez edilmis. Aromatik karbohid-
rogenlorin parafinlorlo alkillosmasi ti¢iin aktiv morkazlori
fazaca bir-birindan ayr1 olan katalitik sistemlar islonib hazir-
lanmigdir.

Suyun fotoelektrokatalitik parcalanmasinda elektrod
materiallarina seolitlorin modifikator kimi olava edilmasinin
miimkiinliiytinii vo perspektivliyini gostormisdir. Nikel tio-
pirazolaldiminat komplekslorinin katalitik aktivliyi ilo ste-
reokimyavi geyri-sartliyi arasinda slagonin mévcudlugunu
ilk dofa agkar etmisdir.

Miixtolif dorman maddalarinin tasir miiddatinin artirmaq
va toksiki tasirini azaltmaq magsadilo onlar immobilizasi-
yasi lglin torkibino nanoolgiilii giimiis hissaciklori daxil
edilon miixtalif nanogellor sintez etmis vo onlarin asasinda
dorman maddolarinin iinvana catdirilmasi vo nozaratli ayril-
masi ti¢lin polimer dasiyicilar isloyib hasirlanmisdir.

NAGIYEV YAQUB MEHDI oglu —
kimya iizro folsofo doktoru, dosent,
AMEA-nin akademik M.Nagiyev adina
¥ Kataliz vo Qeyri-iizvi Kimya Institutu-
W nun aparici elmi isgisi. Uzvi kimya,
| kimyavi kinetika vo kataliz sahasinda
miitoxassisdir.

3 Elmi axtariglarin istigamoti miixtalif
quruluslu dlen va dienofillorin se¢ilmasi naticasinda torki-
binds aktiv kompleks fragmentlor saxlayan, canli organizm-
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lorin metabolizmino mixtolif ciir tosir edon birlosmalarin
alimmasi.

Hal-hazirda neft karbohidrogenlarinin miixtalif kataliza-
torlarin istirakinda oksidlosmasi sahasinds tadgiqat islori
aparilir.

m HUSEYNOV ELCIN RAMIZ oglu —
; '~,‘ Kimya {izro folsofo doktoru, dosent,

~ AMEA-nin akademik M.Nagiyev adina
Kataliz vo Qeyri-iizvi Kimya Institutu-
Q nun aparici elmi is¢isi. Qeyri-tizvi kim-
ya, ekstraksiya proseslori kimyasi, koor-
dinasion kimya sahasindo miitoxassisdir.
® Elmi axtanslarin osas istigamoti yeni
 {izvi vo effektiv ekstraksiya reagentlori-
nin sintezi vo onlarin osasinda bir sira kegid metallarla (Ga,
Al, Fe, Co, Ni) miixtalif ekstraksiya sistemlorinin 6yranil-
mosi ilo baghdir. Ik dafs golovi mohlullarmdan ekstraksiya
tisulu ilo metallarin ¢ixarilmasi ii¢iin avoazlonmis fenollarin
aminometil toromalorinin totbigi toklif edilmis vo sistemli
sokilda tatgiq olunmusdur. Qlinozyem istehsalinda goalovi-
aliminat mohlullarindan metallarin ekstraksiya iisulu ilo
konsentrasiya olunmasi va onlari biri-birindon ayrilmasinin
yeni prinsipial texnoloji sxemi islayib hasirlamigdir.

Elmi istigamoatin bir sahosido amintursularin osasinda
kecgid metallar torkibli (domir, kobalt, mis, mangan va s.)
kompleks birlogsmalorin alinmasi vo onlart karbohidrogenlo-
rin oksidlosmo reaksiyalarinda biomimetik katalizatorlar
kimi va bioloji aktiv maddalar kimi totbiqidir.
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Hal-hazirda iso neft karbohidrogenlorinin metal torkibli
nanokarbon katalizatorlarin istirakinda oksidlosmosi saho-
sindoa todgiqat islori aparilir.

NOZOROV FOTULLA BOYLI oglu

— kimya tizro folsofo doktoru, Azorbay-

s can Dovlat Neft vo Sonaye Universiteti

b nozdindo «Neftin, gazin geotexnoloji

problemlori vo kimya» Elmi-totgigat

Institutunun boyiik elmi iscisi. Kimyovi

Kinetika vo kataliz, neft kimyas1 sahasin-
g do miitoxassisdir.

Elmi |st|qam9t| neft karbohidrogenlorin maye fazada
katalitik oksidlosmo proseslorinin aparilmast vo Kinetik
ganunauygunluglarinin yroanilmasi, sintetik neft- vo oksitur-
sularin miasir tolobloro cavab veron alinma proseslarinin
islonib tokmillagdirmasidir.

Hal-hazirda neft karbohidrogenlarinin miixtolif metal tor-
kibli nanokarbon katalizatorlarin istirakinda oksidlasma pro-
seslori sahasindo todqiqat islori aparilir.

HUSEYNOV 9SGOR BOYUK-AGA
oglu — kimya iizro folsofo doktoru,
AMEA-nin akademik M.Nagiyev adina
Kataliz vo Qeyri-iizvi Kimya Institutu-
nun aparici elmi isgisi. Fiziki kimya,
kimyovi kinetika vo kataliz sahasinda
miitoxassisdir.

: Elmi istigamoti — karbohidrogenlorin
heterogen oksidlosdirici katalizasiyasi, miixtolif ekoloji
problemlarin halli iiglin adsorbentlarin islonib hazirlanmasi.
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Son illlar arzinda karbon nanotexnologiyalarinin inkisafi
sahasindos ¢oxdivarli karbon nanoborularin sintezi vo onlarin
osasinda adsorbentlorin, katalizatorlarin, habelo elektrik ke-
cirici polimer vo keramik kompozitlorin alinmas: sahasinda
foaliyyat gostarir.

Bu is Azerbaycan Respublikasi Prezidenti yaninda
Elmin ikkisafi Fondunun maliyyoe yardinm ilo yerina
yetirilmisdir —

Qrant Ne EIF-MQM-ETS-2020-1(35)-08/05/4-M-05
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I. INTRODUCTION

The analytic examination of works in this scientific field
shows that there is a significant series of publications on the
determination of the oil hydrocarbons and its effect on the
performance properties of a diesel fuel. It is noted that for
rational use of straight-run oil fraction 180-360°C, which is
base material for production of various diesel fuels, it is
necessary to know the fractional composition of hydro-
carbons in details.

The qualitative and quantitative composition of the
fraction is urgently needs for predictable, reliable and
reliable assessment of the performance characteristics of
various sorts of a diesel fuel containing for example compo-
nents of a light catalytic cracking gas oils or additives of a
various nature.

So, the variety hydrocarbon type content in the diesel
fuel is considered in terms of its impact on the fuel perfor-
mance characteristics, such as cetane number, diesel index,
solidification temperature point, etc. [1]. It is inferred and
postulated in the article that the data obtained are not suffi-
cient to form full and complete description of the fuel.
Thus, the additional information on the ratio of mono- and
bicyclic arenes, low-molecular-weight alkanes, iso-paraffins,
I.e. the quantitative data on individual hydrocarbons in the
fuel composition are needed [1].

76



Dizel yanacagimin va onun aromatiksizlasdirilmis va
parafinsizlasdirilmis fraksiyalarinin madda tarkibi

The hydrocarbon content of the once-run and hydrofined
diesel fuels (summer and winter patterns) produced by direct
disposal by “LukOil Nizhny-Novgorodpetroleumsynthesis”
LLC is considered in terms of its effect on low temperature
properties [2]. It was found that the straight-run diesel fuel
chilling temperature depends on the ratio between light frac-
tions which make up to 20% of the total fuel content and
heavy high molecular weight cycloalkanes. Factors that
determine the required pour point for the hydrofined diesel
fuels of the summer and winter seasonal modes are
constituent fractions making up 40 and 50%, respectively.

In the work of the same authors, a similar scheme was
applied to environmentally friendly fuels produced by the
“LukOil Nizhny-Novgorodorganicsynthesis” LLC and the
same results were deduced [3]. It is underlined there that
light fractions, besides acceptable pour point, have also high
thermal stability. Heavy fractions of the the hydrofined
diesel making up up about 80% of the total fuel content, are
high-meltable cycloalkanes of the high solidification tempe-
rature index, which ultimately define the main operational
characteristics of a fuel [3].

Overseas experts did not also stay out of these studies,
however being emphasized to the ecological and methodo-
logical sides of these issues. Indeed, the [Ref. 4] indicates
the trivial importance of a transport diesel fuel hydrocarbon
content determination being as an integrated part of the pro-
cess of optimazation of a fuel composition, as well as for
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designing of an internal combustion engine with regulating
exausted gas emission.

The authors present a combined method of ionization
mass spectrometry and gas chromatography (GC-IMC),
recommended for the detailed determination of the hydro-
carbon types in a diesel fuel. The efficiency and resolving
power of the proposed GC-IMC method authors have
proved by comparing the profiles of the hydrocarbon content
obtained by routine methods.

Thus, advantage of the GC-IMS method is, unlike other
ones, to separate n-paraffins from their iso-analogues and
cycloparaffins [4].

The article [Ref.5] re-introduces and recommends again
the GC-IC as utterly efficient and reliable express means for
exausting analysis of a diesel fuel. Additional new
advantages are thoroughly described, results of specially
prepared and developed control samples with known ratios
of saturated and unsaturated hydrocarbons, iso- and cyclo-
alkanes are given [5].

All results obtained by different methods complement
with each other, thus, this research demonstrates the accuracy
and relevance of the use of GC-1C method for the analysis of
hydrocarbon content of complex oil systems [5].

Although the MS methods have been widely used for
analysis of different oils and fuels for the last 50 years, the
comprehensive characterization of oil compositions within
the wide- terms boiling range still remains actual. More and
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more advanced models of mass spectrometers are being
appeared to expand significantly the possibilities of detailed
identification of compounds.

High resolution mass spectrometry (GC-IE-HRMS) is
proposed for detailed analysis of oil products with a range of
carbon numbers C6-C44 [6]. Using this method, GC sepa-
rates hydrocarbon molecules by boiling points, the ioniza-
tion in an electric field (IE) generates intact molecular ions
for both aromatic and saturated oil molecules eluted from
the GC.

The elemental composition of these molecular ions is
identified by a high-resolution mass spectrometer (HRMS)
with a mass resolution of up to 7000 and a mass measure-
ment accuracy of + 3 millidaltons, which, in turn, provides
detailed chemical information for petroleum hydrocarbon
molecules (heteroatomic composition, number of rings, plus
double bond and carbon number) as well [6].

A high-resolution mass spectrometer equipped with a
time-of-flight pulse ion analyzer generated in the gas phase
in an electric field (IE-VPIA-MSVR) provides a three-stage
separation of complex mixtures. As a result, researchers
have the opportunity to obtain the most detailed information
about the hydrocarbon composition of petroleum products
[7].

It is reported about the use of a method that combines
the capabilities of supercritical liquid chromatography
(SCLC) with field ionization time-of-flight mass spectro-
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metry IE-VP-HRMS, in parallel with ultraviolet (UVD) and
flame ionization detection (FID) for rapid quantitative
analysis of middle oil distillates [8].

SCLC separates middle distillates of oil into saturated
hydrocarbons and hydrocarbons with 1-3 aromatic rings. IE
generates molecular ions for hydrocarbons eluted from
SCLC. High resolution and accurate mass measurements
using VP-HRMS mass spectrometry make it possible to
determine the elemental composition of petroleum product
molecules. The amounts of saturated compounds and types
of aromatic rings are quantified using the parallel use of
FID and UVD detectors. With this approach and the correct
calibration of the carbon number, the detailed composition
of the middle petroleum distillate is quickly determined [8].

lonization mass spectrometry (IMS) was used to analyze
two fuels that had similar H / C ratios but differed
signifcantly in the final fraction at a distillation temperature
of 290°C (R-290) [9]. The authors wanted to find out the
reasons why these fuels gave different amounts of exhaust
and particulate matter emissions. The results of the IMS
showed that the fuel with low R-290 consisted of aliphatic
hydrocarbons with low and aromatic hydrocarbons with a
high number of carbon atoms and therefore had a low
flammability. Hence, the observed increased emissions of
hydrocarbons and particulate matter than in the case of fuels
with a high R-290 [9].
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Another one of, the most modern mass spectrometric
method is presented in work [10]. The method includes
desorption ionization in an electric field and a Fourier trans-
form ion-cyclotron resonance mass analyzer (DI-MS-1CR-F)
as a method for the detailed determination of aromatic com-
pounds in fractionated crude oil and refinery process
streams. The high efficiency of DI of nonpolar molecules in
combination with unprecedented mass resolution and accu-
racy using MS-ICR-F made it possible to unambiguously
determine the elemental composition for ~ 700-1400 types
of hydrocarbons in the condensed phase. Based on the ele-
mental composition assignments, the authors of the study
provide a complete definition of the class and type for
enriched aromatic fractions from oil refining  process
streams, including vacuum gas oil with high and low sulfur
content, catalytic cracking bottoms and vacuum coking gas
oils. These process streams were selected to demonstrate the
capabilities of DI-MS-ICR-F for various oil formulations.

The data obtained with using this method are in good
agreement with the predicted characteristics of the process
streams of the refinery. Analysis of DI-MS-ICR-F is able to
cover all oil components, from metal porphyrins, nitrogen-
containing compounds to naphthenic acids, aromatic hydro-
carbons and thiophenoaromatic compounds [10].

In the Ref. [11], studies were carried out to determine
the structural-group and homological composition of the
diesel fuel using liquid column chromatography, mass
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spectrometry, and ultraviolet spectroscopy. By combination
of these methods it has been shown that the fuel contains
78% of paraffinic-naphthenic hydrocarbons, 21.4% of aro-
matic hydrocarbons and the rest, as the authors are writing,
is resins (0.6%) [11].

Thus, based on a brief review of studies to determine the
hydrocarbon composition of petroleum fractions, the follo-
wing conclusions can be drawn:

1. The most informative and under development are
mass spectrometric methods of analysis. At the same time,
by varying the methods of ionization and types of mass
detectors, as well as various chromatographic attachments,
researchers manage to achieve an almost complete analysis
of hydrocarbons in a wide variety of oil systems.

2. Determination of the hydrocarbon composition of
diesel fuel is mainly aimed at adjusting the quality of the
latter, in order to bring the fuel in line with existing stan-
dards for emissions of exhaust gases and particulate matter,
as well as for its suitability for use in various seasonal condi-
tions.

Thus, having data on the component composition, and,
in particular, on the hydrocarbon content of a diesel fuel and
based on the existing theoretical background, researchers,
experts, specialists and, in general, interested persons can
make appropriate predictions and adjustments for purposeful
applications of these wonderful oil compositions.
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1. Methodological aspects, characteristics
of objects and equipment used

The diesel fuel SOCAR-DF has been selected as the
base feedstock. The fuel was subjected by procedures of
dearomatization and dewaxing described below:

1. Procedure of dearomatization

The removal of aromatic hydrocarbons from the diesel
fraction (fuel) was carried out using oleum or concentrated
sulfuric acid. The concentration of sulfuric acid is important
point and significantly affects the overall interaction of the
acid with aromatic hydrocarbons. It is better to use 97-98%
sulfuric acid.

The ratio of the taken diesel fraction to sulfuric acid
should be 1:3 (by volume). To carry out the process, 2 liter
separating funnel is used. The prepared required amounts of
diesel fraction and sulfuric acid are moved to a separating
funnel and shaken for 15-20 minutes at room temperature.
Then the separating funnel is left for 30 minutes for
complete precipitation of the formed sulfonic acid deriva-
tives. The bottom part merges. Then the acid is replaced by a
new portion of the acid and the treatment is repeated at room
temperature up to 3 times.

A 10% percentage solution of KOH or NaOH is prepa-
red in advance. Alkaline purification is used to neutralize
residual sulfuric acid and products of its interaction with
hydrocarbons remaining in the oil after sulfuric acid dearo-
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matization. After alkaline purification, the dearomatized
diesel fraction is washed several times with warm water.
The water drains.

The diesel fraction is transferred to a liter heat-resistant
beaker and heated to 70-80°C. Then gumbrin powder is
added to the glass and everything is mixed. Gumbrin is very
hygroscopic, it actively adsorbs moisture and quickly settles.
As a result of these procedures, a colorless and transparent
product is obtained — the naphthenic-paraffin fraction.

2. Procedure of dewaxing

To this end, it is required to prepare firsta 70% aqueous
solution of isopropyl alcohol. Further, carbamide and iso-
propyl alcohol solution are mixed with a preliminarily
dearomatized fraction in the corresponding ratio of 1:1-4:1
(by volume) at a temperature of 50-60°C and mixed for
45-50 minutes to form a complex of paraffin with urea.
After that, the mixture is cooled to a temperature of 20-
25°C. Next, the top layer is separated, and the mixture is
washed with water and dried using gumbrin powder to
completely removal of traces of isopropyl alcohol. As a
result of this procedure, a dewaxed naphthenic fraction is
obtained.

The analysis of the diesel fuel and fractions content was
carried out by chromatography-mass spectrometry on a GC-
MS instrument, Agilent Technologies 7890B (GC) - 5977B
(MSD), with the identification of components in the mass
range m/z = 30 - 550.
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I11.Results of mass spectrometric analysis

1. Component composition of diesel fuel

Table 1. Diesel Fuel

Ne Aliphatic hydrocarbons content,
%
n-Paraffins
1. | n-Heptane $$ Heptylhydride 0.025
2. | n-Nonane $$ Shellsol 140 0.321
3. | n-Decane $$ Isodecane 0.659
4. | n-Undecane 0.994
5. | n-Dodecane $$ Isododecane 1.533
6. | n-Tridecane 1.951
7. | n-Tetradecane 2.514
8. | n-Pentadecane 3.613
9. | n-Hexadecane $$ Cetane 2.451
10. | n-Heptadecane 4.325
11. | n-Nonadecane 2.046
12. | n-Eicosane $$ Icosane 1.735
13. | n-Docosane 1.179
14. | n-Tricosane 0.747
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15. | Tetracosane 0.329
16. | Pentacosane 0.072
17. | n-Hexacosane $$ Cerane 0.034
18. | Heneicosane $$ n-Heneicosane 1.658
> Sum 26.186
Monoalkyl-substituted aliphatic
hydrocarbons

1. | 3-Methylhexane 0.007
2-Methylheptane 0.041

3. | 3-Methyloctane $$ Octane, 3-methyl- $$ 0.251

Isononane

4. | 2-Methylnonane 0.136
5. | 3-Methylnonane 0.104
6. | 5-Methyldecane 0.166
7. | 4-Methyldecane 0.085
8. | 2-Methyldecane 0.209
9. | 3-Methyldecane $$ 2-Ethylnonane 0.126
10. | 4-Methylundecane 0.291
11. | 5-Methylundecane 1.061
12. | 2-Methylundecane 0.471
13. | 3-Methyldodecane 1.026
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14. | 2-Methyldodecane 1.595
15. | 4-Methyltridecane 0.882
16. | 3-Methyltetradecane 1.100
17. | 2-Methylpentadecane 0.738
18. | 2-Methylhexadecane 1.166
19. | 3-Methylhexadecane 1.096
20. | 2-Methylheptadecane 0.684
21. | 3-Methylheptadecane 1.150
22. | 3-Methyloctadecane 0.984
23. | 9-Methylnonadecane 0.300
24. | 10-Methylnonadecane 0.366
Y Sum 14.007
Dialkyl-substituted aliphatic
hydrocarbons
1. | 2,4-Dimethylheptane 0.130
2. | 2,3-Dimethylheptane 0.031
3. | 2,6-Dimethyloctane $$ Octane, 0.219
2,6-dimethyl- (9CI)
4. | 2,3-Dimethyloctane 0.086
5. | 3,7-Dimethylnonane 0.184
6. | 2,6-Dimethylundecane 0.614
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7. | 4,8-Dimethylundecane 0.572
8. | 2,5-Dimethyldodecane 0.453
9. | 4,8-Dimethyltridecane 0.567
Y Sum 2.856
Trialkyl-substituted aliphatic
hydrocarbons
1. | Dodecane, 2,6,10-trimethyl- $$ Farnesane 1.411
2. | 2,6,10-Trimethylpentadecane 2.405
Y Sum 3.816
Tetraalkyl-substituted aliphatic
hydrocarbons
1. | Pentadecane, 2,6,10,14-tetramethyl- $$ 4561
Pristane (FIELD ION)
2. | Hexadecane, 2,6,10,14-tetramethyl- $$ 4.313
Phytane
D Sum 8.874
> The total content of all aliphatic 55.739
hydrocarbons
Naphthenic hydrocarbons
Unsubstituted naphthenic hydrocarbons
1. | Cyclodecane 0.041
2. | Cyclotetradecane 0.522
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3. | Cyclopentadecane 0.423

4. | Naphthalene, decahydro-, cis- $$ 0.054
cis-Decalin $$ cis-Perhydronaphthalene

5. | Naphthalene, decahydro-, trans- $$ trans- | 0.165
Bicyclo[4.4.0]decane $$ trans-Decalin

6. | 1H-Indene, octahydro-, cis- (CAS) $$ 0.080
cis-Hexahydroindan $$ cis-Hydrindan

7. | Pentalene, octahydro-, cis- $$ 0.016
cis-Bicyclo[3.3.0]octane

> Sum 1.301

Monoalkyl-substituted naphthenic
hydrocarbons

1. | Ethylcyclopentane 0.015
n-Decylcyclopentane $$ Decane, 1.787
cyclopentyl-

3. | Methylcyclohexane $$ Sextone B 0.056

4. | Ethylcyclohexane 0.106

5. | n-Propylcyclohexane 0.141

6. | 3-Methyl-1-cyclohexene 0.100

7. | n-Butylcyclohexane $$ Butane, 0.181
1-cyclohexyl-

8. | 1-Cyclohexylheptane $$ n-Heptyl- 0.637

cyclohexane
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9. | Cyclohexane, pentyl- $$ Pentane, 0.223
1-cyclohexyl-
10. | Methylcyclododecane 0.335
11. | Naphthalene, decahydro-2-methyl- $$ 0.219
2-methyldecalin
12. | Decahydro-2-methylnaphthalene 0.376
13. | 2-Methyloctahydropentalene 0.090
14. | Cyclohexane, 1,1' -(1,4-butanediyl)bis- $$ 0.536
1,4-Dicyclohexylbutane
> Sum 4.802
Dialkyl-substituted naphthenic
hydrocarbons
1. | cis-1,3-Dimethylcyclopentane 0.006
2. | cis-1,2-Dimethylcyclopentane 0.008
3. | 1-Ethyl-3-methylcyclopentane 0.020
4. | 1-Ethyl-2-methylcyclopentane 0.040
5. | Cyclopentane, (1-methylethyl)- $$ 0.007
Cyclopentane, isopropyl-
trans-1-Methyl-2-propylcyclopentane 0.060
7. | Ethylpropylcyclopentane 0.046
8. | trans-1,2-Dimethylcyclohexane 0.057
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9. | Cyclohexane, 1,1-dimethyl- $$ 0.006
Gem-Dimethylcyclohexane

10. | Cyclohexane, 1,4-dimethyl- $$ 0.026
Hexahydroxylene

11. | trans-1-Ethyl-4-methylcyclohexane 0.068

12. | cis-1-Ethyl-4-methylcyclohexane 0.029

13. | cis-1-Ethyl-3-methylcyclohexane 0.061

14. | cis-1,4-Dimethylcyclohexane 0.145

15. | 1,6-Dimethylcyclohexene 0.066

16. | 1-Methyl-2-propylcyclohexane 0.416

17. | (4-Methylpentyl)cyclohexane 0.356

18. | 1-Methyl-2-phenylcyclopropane $$ 0.324
Benzene, (2-methylcyclopropyl)-

19. | 2-Cyclohexyloctane $3$ (1-Methylheptyl)- 0.707
cyclohexane

20. | Naphthalene, decahydro-1,6-dimethyl $$ 0.178
1,6-dimethyldecalin

21. | Decahydro-2,6-dimethylnaphthalene 0.147

22. | cis-1,3-Bis(acetamidomethyl)-1,3- 0.511
dideuteriocyclohexane

Y Sum 3.284
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Trialkyl-substituted naphthenic
hydrocarbons

1. | Cyclopentane, 1,2,4-trimethyl-, (1.alpha., 0.009
2.beta., 4.alpha.)-

2. | Cyclopentane, 1,2,3-trimethyl- (1. alpha., 0.010
2. alpha., 3. beta)
1,1,3-Trimethylcyclohexane 0.075

4. | Cyclohexane, 1,2,3-trimethyl-, (1.alpha., 0.019
2.alpha., 3.beta.)-

5. | 1,1,2-Trimethylcyclohexane 0.020

6. | 1,2,3-Trimethylcyclohexane 0.025

7. | 1-Ethyl-2,3-dimethylcyclohexane 0.041

8. | Bicyclo[3.1.1]heptane, 2,6,6-trimethyl-, 0.316
[1S(1.alpha.,2.beta.,5.alpha.)]-

9. | Cyclotetradecane, 1,7,11-trimethyl-4-(1- 0.393
methylethyl)- $$ Cembrane

Y Sum 0.908

Tetraalkyl-substituted naphthenic
hydrocarbons

1. |1,1,4,4-Tetramethylcyclohexane 0.014

2. | 1-Ethyl-2,2,6-trimethylcyclohexane $$ 0.048
2-Ethyl-1,1,3-trimethylcyclohexane

3. | 1,2,4,5-Tetraethylcyclohexane 0.378
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4. | Cyclohexane, 1,2,3,5-tetraisopropyl- 0.670
Y Sum 1.110
Pentaalkylsubstituted naphthenic
hydrocarbons
1. | Decahydro-4,4,8,9,10-pentamethyl- 0.656
naphthalene
> Sum 0.656
Heksaalkyl-substituted naphthenic
hydrocarbons
1. | 1,1,4,4,7,7-Hexamethylcyclononane 0.724
> Sum 0.724
> The total content of all naphthenic 12.785
hydrocarbons
Olefinic hydrocarbons
Unsubstituted olefinic hydrocarbons
1. | 4-Decene $$ (4E)-4-Decene 0.134
2. | 1-Nonene $$ n-Non-1-ene $$ Nonene-(1) | 0.026
$3$ Nonylene
3. | 7-Hexadecene, (Z2)- $$ (7Z)-7-Hexadecene 0.617
4. | 1-Heptadecene $$ Hexahydroaplotaxene 1.353
> Sum 2.130
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Monoalkyl-substituted olefinic
hydrocarbons

1. | 4-Methyl-1-decene 0.705
2. | 2-Methyl-Z-4-tetradecene 2.205
> Sum 2.910
> Total content of all olefinic 5.040
hydrocarbons
Aromatic hydrocarbons
Unsubstituted aromatic hydrocarbons
1. | Benzene $$ [6]Annulene $$ Benzole $$| 0.009
Coal naphtha $$ Cyclohexatriene
Y Sum 0.009
Monoalkyl-substituted aromatic
hydrocarbons
1. | Toluene $$ Methacide $$ Methylbenzene 0.026
2. | Benzene, (1-methylethyl) $$ Isopropyl- | 0.045
benzene $$ Cumene
3. | Benzene, (1-methylpropyl)- $$ 0.053
sec-Butylbenzene $$ 2-Phenylbutane
4. | Benzene, (2-methyl-1-propenyl)- $$ 0.092

(2-Methylpropenyl)benzene
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Benzene, (1-methyl-1-butenyl)- $$ 0.343
2-Phenyl-2-pentene
Benzene, (1-ethyl-1-propenyl) $$ 3-Phenyl- |  0.230
2-pentene $$ 3-Phenyl-3-pentene
1-Methylnaphthalene 0.812
alpha.,.beta.,.beta.-Trimethylstyrene $$ 0.181
2-Butene, 2-methyl-3-phenyl-

Sum 1.782

Dialkyl-substituted aromatic
hydrocarbons

Benzene, 1-ethyl-3-methyl- $3 Toluene, 0.212
m-ethyl- $$ m-Ethylmethylbenzene
p-Xylene $$ Benzene,1,4- dimethyl-1 0.109
Benzene, 1-ethyl-2-methyl- $$ Toluene, 0.070
o-ethyl- $3$ o-Ethylmethylbenzene
Benzene, 1-methyl-3-propyl- $$ Toluene, 0.166
m-propyl- $$ m-Propyltoluene
Benzene, 1-methyl-2-(1-methylethyl)- $$ 0.072
0-Cumene
Benzene, 1-methyl-2-propyl $$ 0.079
2-Propyltoluene $$ o-Propyltoluene
Benzene, 1-methyl-4-(1-methylpropyl) $$ 0.273
1-sec-butyl-4-methylbenzene
1,6-Dimethylnaphthalene 0.999

Sum 1.980
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Trialkyl-substituted aromatic
hydrocarbons

1. | 1,2,4-Trimethylbenzene $$ Cumene 0.075

2. | 1,2,3-Trimethylbenzene $$ Hemimellitene 0.286

3. | 2-Ethyl-1,4-dimethylbenzene 0.172

4. | Benzene,1-ethyl-2,4-dimethyl $$ 4-Ethyl- 0.118
m-Xylene

5. | Benzene, 4-ethyl-1,2-dimethyl $$ 0.470
0-Xylene, 4-ethyl- $$ 2-Methylpenthyl-
toluene

6. | Naphthalene, 1,6,7-trimethyl- $$ 0.767
2,3,5-Trimethylnaphthalene

7. | 4,6,8-Trimethylazulene 1.204

> Sum 3.092

Tetraalkyl-substituted aromatic
hydrocarbons

1. |1,2,4,5-Tetramethylbenzene $$ Durol 0.223

2. | 1,2,3,4-Tetramethylbenzene $$ Prehnitol 0.145

3. | AR-ethyl-1,2,4-trimethylbenzene 0.137

4. | Benzene, 1,2,3,4-tetramethyl-4-(1-methyl- 0.469
ethenyl)

5. | (2)-2-(1'- propenyl)Mesitylene $$ 0.486
Mesitylene, 2-propenyl-, (Z)-

Y Sum 1.460

> The total content of aromatic 8.323

hydrocarbons

96




Dizel yanacagimin va onun aromatiksizlasdirilmis va
parafinsizlasdirilmis fraksiyalarinin madda tarkibi

Naphthene-aromatic hydrocarbons

Unsubstituted naphthenic-aromatic
hydrocarbons

Naphthalene, 1,2,3,4-tetrahydro- $$ 0.774
Tetranap $$ Tetralin
Indane $$ 1H-Indene,2,3-dihydro- $$ 0.249
Benzocyclopentane $$ Hydrindene
Octahydrophenanthrene 0.952
1,2,3,3a,8,8a-hexahydrocyclopent[a]indene 0.315
Benzocycloheptatriene $$ 5H-Benzo[a]- | 0.462
cycloheptene

Sum 2.752

Monoalkyl-substituted
naphthene-aromatic hydrocarbons

1- methyl-2-phenylcyclopropane 0.402
Naphthalene, 1,2,3,4-tetrahydro-2-methyl- 0.268
$3$ 2-Methyltetralin
Naphthalene, 1,2,3,4-tetrahydro-6-methyl- 0.697
$3$ 6-Methyltetralin
Naphthalene, 1,2,3,4-tetrahydro-5-methyl- 0.815

$3$ 5-Methyltetralin
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5. | Naphthalene, 6-ethyl-1,2,3,4-tetrahydro- $$ 0.310
6-Ethyltetraline

> Sum 2.743

Dialkyl-substituted
naphthene-aromatic hydrocarbons

1. | Naphthalene, 1,2,3,4-tetrahydro-2,7- 0.881
dimethyl- $$ 2,7-Dimethyltetralin

2. | Naphthalene, 1,2,3,4-tetrahydro-1,1- 0.629
dimethyl- $$ 1,1-Dimethyltetralin

3. | Naphthalene, 1,2,3,4-tetrahydro-1,4- 0.352
dimethyl- $$ 1,4-Dimethyltetralin

4. | 1H-Indene, 2,3-dihydro-4,7-dimethyl- $$ 0.371
Indan, 4,7-dimethyl-

> Sum 2.233

Trialkyl-substituted
naphthene-aromatic hydrocarbons

1. | Naphthalene, 1,2,3,4-tetrahydro-2,5,8-tri- 0.656
methyl- $$ 2,5,8-Trimethyltetralin

2. | 1H-Indene, 2,3-dihydro-1,1,3-trimethyl- $$ 0.171
Indan, 1,1,3-trimethyl-

3. | 1H-Indene, 2,3-dihydro-4,5,7-trimethyl- 0.165
(CAS) $$ 4,5,7-Trimethylindane

> Sum 1.792

> The total content of 9.520

naphthenic-aromatic hydrocarbons
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Steroids
14-Beta-H-PREGNA $$ 14B-PREGNANE 3.190
Total steroid content 3.190
Heteroatomic compounds
Nitrogen-containing
2,4-Dymethyl-1,5-diazabicyclo[3.1.0]- 0.123
hexane (cis)
4-Phenyl-1,2,3,6-tetrahydropyridine 0.296
N,N'-Dibutylidene-hydrazine 0.053
Sum 0.472
Oxygenated

2-Ethyl-4-methyl-5,6-dihydro-2H-pyran 0.026
2-Heptylfuran $$ 2-n-Heptylfuran 0.192
tret-Butyl-8-Methyl-10-azabicyclo[4.3.1]- 0.521

deca-3,7-diene-10-carboxylate
Sum 0.739
The total content of all heteroatomic 1.211

compounds
Complex compounds

Iron, tricarbonylchloro(eta.3-2-propenyl)- 0.595
The total content of complex compounds 0.595
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Other compounds

Oxidized components
(ketones, alcohols, acids, ethers)

1. | Bicyclo[2.2.1]hept-2'-en-7"-ylidene)acetic 0.062
acid

2. | Methyl-4,6-decadienyl ether 0.496

3. | 2-Butyl-1-octanol $$ Michel X0O-150-12 0.156

4. | 1-Methyl-bicyclo[4.1.1]octan-7-one 0.026

5. | Benzyl (dideuterated )methyl ether 0.180

6. | trans-4-Methyl-5-isopropylcyclopent-2-en- 0.038
1-one

7. | 2-Cyclopenten-1-one, 2-(2-butenyl)-4- 0.339
hydroxy-3-methyl,(Z) $$ Cinerolon

8. | trans-2-Ethyl-3-methylcylohexanone 0.059

9. | Salvialane (terpenoid) 0.29

10. | Pyridine-3-carboxamide, oxime, N-(2-tri- 0.525
fluoromethylphenyl)-

> Total content of oxidized components 2.171
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2. Component composition of the dearomatized

fraction of diesel fuel

Table 2. Naphthene-paraffin fraction

Ne Aliphatic hydrocarbons content,
%
n-Paraffins
1. | n-Heptane $$ Skellysolve $$ Heptylhydride | 0.018
2. | n-Octane $$ Isooctane 0,137
3. | n-Nonane $$ Shellsol 140 0.391
4. | n-Decane $$ Isodecane $$ Decylhydride 0.818
5. | n-Undecane 1.265
6. | n-Dodecane $$ Isododecane 1.730
7. | n-Tridecane 2.459
8. | n-Tetradecane 3.022
9. | n-Pentadecane 3.427
10. | n-Hexadecane $$ Cetane 2.867
11. | n-Heptadecane 2.605
12. | n-Oktadecane 2.534
13. | n-Nonadecane 2.307
14. | n-Eicosane $$ Icosane 2.112
15. | n-Docosane 1.295
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16. | n-Tricosane 0.590
17. | n-Tetracosane 0.592
18. | n-Pentacosane 0.174
19. | Heneicosane $$ n-Heneicosane 2.841
20. | n-Hexacosane $$ Cerane 0.030

Y Sum 31.214

Monoalkyl-substituted aliphatic
hydrocarbons
1. | 3-Methylhexane $$ 2-Ethylpentane 0.005
2. | 2-Methylheptane 0.040

3. | 3-Methylheptane $$ 2-Ethylhexane 0.022

4. | 2-Methyloctane $$ Isononane 0.085

5. | 3-Methyloctane $$ Octane, 3-methyl- $$ 0.100

Isononane
6. | 4-Methylnonane 0.143
7. | 2-Methylnonane 0.104

8. | 3-Methylnonane $$ 3-Methylnonane (DL) 0.127

9. | 5-Butylnonane 1.741

10. | 4-Methyldecane 0.348

11. | 5-Methyldecane 0.162

12. | 2-Methyldecane 0.209

102




Dizel yanacagimin va onun aromatiksizlasdirilmis va
parafinsizlasdirilmis fraksiyalarinin madda tarkibi

13. | 3-Methyldecane $$ 2-Ethylnonane 0.126
14. | 6-Methylundecane 0.425
15. | 4-Methylundecane 0.340
16. | 2-Methylundecane 0.308
17. | 3-Methylundecane 0.381
18. | 2-Methyldodecane 0.854
19. | 3-Methyldodecane 0.442
20. | 2-Methyltridecane 0.623
21. | 5-Methyltetradecane 0.635
22. | 3-Methyltetradecane 1.033
23. | 2-Methylpentadecane 0.818
24. | 3-Methylpentadecane 1.117
25. | 2-Methylhexadecane 1.297
26. | 3-Methylhexadecane 1.102
27. | 2-Methylheptadecane 1.264
28. | 3-Methylheptadecane 1.165
Y Sum 15.123
Dialkyl-substituted aliphatic
hydrocarbons
1. | 2,3-Dimethylheptane 0.037
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2. | 2-Methyl-3-ethylheptane 0.106
3. | 2,5-Dimethyloctane 0.038
4. | 2,6-Dimethyloctane $$ Octane, 0.266
2,6-dimethyl- (9Cl)
5. | 3,7-Dimethylnonane 0.057
6. | 5-Ethyl-5-methyldecane 0.092
7. | 2,6-Dimethylundecane 0.828
8. | 4,8-Dimethyltridecane 0.708
> Sum 2.132
Trialkyl-substituted aliphatic
hydrocarbons
1. | 2,6,10-Trimethyltetradecane 0.600
2. | 2,6,10-Trimethylpentadecane 2.818
> Sum 3.418
Tetraalkyl-substituted aliphatic
hydrocarbons
1. | Pentadecane, 2,6,10,14-tetramethyl- $$ 4.438
Pristane (FIELDION)
2. | Hexadecane, 2,6,10,14-tetramethyl- $$ 4.457
Phytan
Y Sum 8.895
> The total content of all aliphatic 60.782

hydrocarbons
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Naphthenic hydrocarbons

n-Naphthenic hydrocarbons

1. | Cyclodecane 0.236

2. | Cyclotetradecane 0.524

3. | Cyclopentadecane 0.468

4. | Spiro[4.5]decane 0.047

5. | Naphthalene, decahydro-, trans- $$ trans- 0.053
Decalin

6. | Bicyclo[4.4.0]decane $$ Decahydro- 0.198
naphthalene

7. | Bicyclo[3.3.0] octane $$ Octahydro- 0.020
pentalene

8. | 1H-Indene, octahydro-, cis- $$ cis- 0.100
Hexahydroindan $$ cis-Hydrindan

> Sum 1.646

Monoalkyl-substituted naphthenic
hydrocarbons

1. | Ethylcyclopentane 0.012

2. | Cyclopentane, pentyl- $$ Pentane, 0.185
1-cyclopentyl-

3. | Hexylcyclopentane 0.239

4. | Methylcyclohexane $$ Sextone B 0.045

5. | Ethylcyclohexane 0.118

6. | n-Propylcyclohexane 0.174

7. | 3-Methylcyclohexene 0.023
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8. | n-Butylcyclohexane $$ Butane, 0.236
1-cyclohexyl-

9. | Cyclohexane, pentyl- $$ Pentane, 0.320
1-cyclohexyl-

10. | Heptylcyclohexane $$ 1-Cyclohexyl- 0.562
heptane

11. | 3-Nonyl-1-cyclohexene 0.323

12. | Cyclohexane, 2-propenyl- $$ Allylcyclo- 0.932
hexane

13. | Ethylcyclododecane 0.239

14. | 1-Methyl-cyclododecene 0.524

15. | Decahydro-2-methylnaphthalene 0.264

16. | Trans-anti-1-methyl-decahydronaphthalene 0.461

17. | Decalin, anti-1-methyl-, cis- 0.193

18. | 2-Methyloctahydropentalene 0.107

19. | Methylcyclododecane 0.545

20. | 2-Methylbicyclo[2.2.2]octane 0.072

21. | cis-3-Ethylbicyclo[4.4.0]decane $$ 0.262
2-Ethyldecahydronaphthalene

22. | 9-Methylbicyclo[3.3.1]nonane 0.054

23. | Dodecane, 3-cyclohexyl- $$ (1-Ethyl- 1.620
decyl)cyclohexane

24. | 2-cyclohexyldecane 0.605

25. | (1-Methylnonyl)cyclohexane 0.731
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26. | 2-Cyclohexyloctane $$ (1-Methylheptyl)- 1.703
cyclohexane
27. | Undecane, 4-cyclohexyl- $$ (1-Propyl- 1.180
octyl)cyclohexane
> Sum 11.729
Dialkyl-substituted naphthenic
hydrocarbons
1. | 1,2-Dimethylcyclopentane 0.005
2. | trans-1-Ethyl-3-methylcyclopentane 0.019
3. | Cyclopentane, 1-ethyl-2-methyl-, cis- 0.036
4. | Cyclopentane, (1-methylethyl)- $$ Cyclo- 0.009
pentane, isopropyl-
5. | cis-1-Ethyl-2-methylcyclopentane 0.034
6. | trans-1-Methyl-2-propylcyclopentane 0.068
7. | 1,2-Dipropylcyclopentane 0.164
8. | 1-Pentyl-2-propylcyclopentane 0.369
9. | trans-1,2-Dimethylcyclohexane 0.056
10. | 1,1-Dimethylcyclohexane 0.005
11. | trans-1-Ethyl-4-methylcyclohexane 0.119
12. | cis-1-Ethyl-3-methylcyclohexane 0.154
13. | 1-Methyl-cis-2-ethylcyclohexane 0.012
14. | 1-Methyl-3-propylcyclohexane 0.108
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15. | trans-1,3-Dimethylcyclohexane 0.180

16. | 1-Methyl-2-methylenecyclohexane 0.131

17. | (4-Methylpentyl)cyclohexane 0.371

18. | 1-tret-Butyl-4-(neopentylidene)cyclohexane | 0.195

19. | Bicyclo[4.1.0]heptane, 3-methyl-7-pentyl- 0.261

20. | cis-1,6-Dimethylspiro[4.5]decane 0.464

21. | Naphthalene, decahydro-1,6-dimethyl- $$ 0.246
1,6-dimethyldecalin

22. | Decahydro-2,6-dimethylnaphthalene 0.210

23. | Cyclohexane, (2-ethyl-1-methyl- 0.413
butylidene)-

24. | Cyclopentane, 1-methyl-3-(2-methyl- 0.336
propyl)-$$1-Isobutyl-3-methylcyclopentane

25. | Cyclohexane, 1-(1,5-dimethylhexyl)-4-(4- 0.429
methylpentyl)-

2 Sum 4.394

Trialkyl-substituted naphthenic
hydrocarbons

1. | 1,2,4-Trimethylcyclopentane 0.008

2. | 1-trans-2-cis-3-trans-trimethylcyclopentane 0.008

3. | 1,1,3-Trimethylcyclohexane 0.082

4. | 1,2,4-Trimethylcyclohexane 0.058
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5. | Cyclohexane, 1,2,3-trimethyl-, (1.alpha., 0.073
2.alpha., 3.beta.)-

6. | 1-Ethyl-2,3-dimethylcyclohexane 0.037

7. | Cyclohexane, 1-methyl-4-(1-methylbutyl)- 0.059

8. | Cyclohexane, 1-methyl-4-(1-methyl- 0.043
ethenyl)-, trans-

9. | 2,4-Diethyl-1-methylcyclohexane 0.103

10. | Cyclopropane, 1-butyl-1-methyl-2-propyl- 0.057

11. | Bicyclo[3.1.1]heptane, 2,6,6-trimethyl- $$ 0.144
trans-pinane $$ cis-pinane

12. | Bicyclo[3.1.1]heptane, 2,6,6-trimethyl-, 0.293
[1S-(1.alpha.,2.beta.,5.alpha.)]-

13. | Cyclopentane, 1,3-dimethyl-2-(1-methyl- 0.121
ethenyl)-

14. | Cyclotetradecane, 1,7,11-trimethyl-4-(1- 1.135
methylethyl)- $$ Cembrane

> Sum 2.221

Tetraalkyl-substituted naphthenic
hydrocarbons

1. | 1,1,3,5-Tetramethylcyclohexane 0.016

2. | 2-Ethyl-1,1,3-trimethylcyclohexane 0.062

3. | Cyclohexane, 1,2-dimethyl-3-pentyl-4- 0.884
propyl-

4. |1,2,4,5-Tetraethylcyclohexane 0.227

Y Sum 1.189
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Pentaalkylsubstituted naphthenic
hydrocarbons

1. | Decahydro-4,4,8,9,10-pentamethyl- 1.058
naphthalene
> Sum 1.058
Oktaalkyl-substituted naphthenic
hydrocarbons
1. | Oktamethylcyclopenten 0.618
> Sum 0.618
> The total content of all naphthenic 22.855
hydrocarbons
Olefinic hydrocarbons
Unsubstituted olefinic hydrocarbons
1. | 1-Nonene $$ n-Non-1-ene $$ Nonene-(1) 0.032
$3$ Nonylene
2. | 4-Decene $$ (4E)-4-Decene 0.135
3. | 1-Nonadecene 0.536
Y Sum 0.703
Monoalkyl-substituted olefinic
hydrocarbons
1. | 2-Octene, 4-ethyl- $$ (2E)-4-Ethyl-2- 0.058
octene
2. | 3-Heptene, 4-propyl- $$ 4-Propyl-3- 0.068
heptene
3. | 6-Tridecene, 7-methyl- $$ (6E)-7-Methyl- | 1.183

6-tridecene
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4. | 2-Methyl-Z-4-tetradecene 0.687
5. | Pentadec-7-ene, 7-bromomethyl- 0.544
> Sum 2.540
Trialkyl-substituted olefinic
hydrocarbons
1. | 2,2,4-Trimethyl-3-hexene $$ (3E)-2,2,4- 0.068
Trimethyl-3-hexene
> Sum 0.068
> Total content of all olefinic 3.311
hydrocarbons
Other unsaturated hydrocarbons
7-Pentadecyne 0.417
3-(Cyclopentylmethyl)-3,7-dimethylocta- 0.521
1,6-diene
Y Sum 0.938
> Total content of all ofher unsaturated 0.938
hydrocarbons
Naphthene-aromatic hydrocarbons
Monoalkyl-substituted
naphthene-aromatic hydrocarbons
1. | 1-Methyl-9,10-dihydrophenanthrene 0.288
> | Total content of all naphthene-aromatic 0.288

hydrocarbons
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Heteroatomic compounds

Nitrogen-containing

1. N-Ethyl-1,3-dithioisoindoline $$ 1H- 0.009
Isoindolin-1,3(2H)-dithione, 2-ethyl-
2 Sum 0.009
Oxygenated
1. 2-Ethyl-4-methyl-5,6-dihydro-2H-pyran 0.054
2 Sum 0.054

Contains sulfur

1. Thiophene, 2-methyl-5-(1-methylpropyl)- 0.079

> Sum 0.079
> The total content of all heteroatomic 0.142
compounds
Complex compounds
1. | Bacteriochlorophyll-c-stearyl 0.545

The total content of complex compounds 0.545

Other compounds

Oxidized components
(ketones, alcohols, acids, ethers)

1. | trans-2-Ethyl-3-methylcylohexanone 0.076

2. | 3-Cyclohexyliden-4-ethyl-2- hexanone 0.300

3. | 2-(2'-Propenyl)-3,3-dimethylcyclohexan-1- 0.190
one
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4. | Bicyclo[2.2.1]heptan-2-one, 1,4,7,7- 0.409
tetramethyl-

5. | Decanedioic acid, didecyl ester $$ 0.227
Didecylsebacate

6. | Heptafluorobutanoic acid, heptadecyl ester 0.428

7. | 1-Octanol, 2-butyl- $$ 2-Butyl-1-octanol $$ | 0.203
2-Butyloctanol

8. | 6-Octenal, 3,7-dimethyl- $$ Citronellal $$ 0.723
Rhodinal

9. | Ditetradecyl ether $3$ Tetradecane, 1.343
1,1'-oxybis- $$ Tetradecyl ether

10. | 2(1H)-Naphthalenone, octahydro-4a- 0.418
methyl-, cis-

11. | Geranyl-Geraniol Derivative 0.498

12. | 2(1H)-Naphthalenone, octahydro-4,4a- 0.215
dimethyl-, (4.alpha.,4a.alpha.,8a.beta.)-

13. | 2(1H)-Naphthalenone, octahydro-4a,7,7- 0.286
trimethyl-, trans-

14. | Cyclodecanone 0.050

15. | Cryptoheptine 0.753

16. | 2-Piperidinone, N-[4-bromo-n-butyl]- $$ 0.688
1-(4-Bromobutyl)-2-piperidinone

17. | Salvialane (terpenoid) 0.993

18. | 2-Dodecen-1-yl(-)succinic anhydride $$ 0.494
2,5-Furandione, 3-dodecenyl-

> Total content of oxidized components 8.294
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3. Component composition of dearomatized

and dewaxed fractions of diesel fuel

Table 3. Naphthenic fraction

Ne Aliphatic hydrocarbons content,
%
n-Paraffins
1. | n-Heptane $$ Skellysolve $$ Heptylhydride | 0.017
2. | n-Octane $$ Isooctane 0.023
3. | n-Nonane $$ Shellsol 140 0.170
4. | n-Decane $$ Isodecane $$ Decylhydride 0.587
5. | n-Undecane 1.116
6. | n-Dodecane $$ Adakane 12 $3$ 1.720
Isododecane
7. | n-Tridecane 2.590
8. | n-Tetradecane 3.289
9. | n-Pentadecane 3.755
10. | n-Hexadecane $$ Cetane 3.021
11. | n-Heptadecane 3.942
12. | n-Oktadecane 2.268
13. | n-Eicosane $$ Icosane 2.093
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14. | n-Nonadecane 2.491
15. | n-Docosane 1.225
16. | n-Tricosane 0.728
17. | n-Tetracosane 0.394
18. | n-Pentacosane 0.101
19. | n-Hexacosane $$ Cerane 0.031
Y Sum 28.921
Monoalkyl-substituted aliphatic
hydrocarbons
1. | 2-Ethylpentane $$ 3-Methylhexane 0.005
2. | 2-Methylheptane 0.038
3. | 3-Methylheptane $$ 2-Ethylhexane 0.021
4. | 3-Methyloctane $$ Isononane 0.036
5. | 4-Methylnonane 0.088
6. | 2-Methylnonane 0.062
7. | 3-Methylnonane $$ 3-Methylnonane (DL) 0.078
8. | 5-Butylnonane 1.877
9. | 5-Methyldecane 0.120
10. | 2-Methyldecane 0.221
11. | 3-Methyldecane $$ 2-Ethylnonane 0.141
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12. | 4-Methyldecane 0.260
13. | 5-Methylundecane 0.115
14. | 6-Methylundecane 0.259
15. | 4-Methylundecane 0.302
16. | 3-Methylundecane 0.339
17. | 2-Methylundecane 0.834
18. | 4-Methyldodecane 0.805
19. | 3-Methyldodecane 0.441
20. | 2-Methyltridecane 0.800
21. | 5-Methyltetradecane 0.851
22. | 3-Methyltetradecane 1.033
23. | 4-Methylpentadecane 1.111
24. | 2-Methylpentadecane 0.889
25. | 3-Methylpentadecane 1.236
26. | 2-Methylhexadecane 2.659
27. | 3-Methylhexadecane 1.200
28. | 2-Methylheptadecane 1.316
29. | 3-Methylheptadecane 1.248
30. | 9-Methylnonadecane 0.857
Y Sum 19.312
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Dialkyl-substituted aliphatic
hydrocarbons

1. | 2,3-Dimethylheptane 0.009
2. | 2-Methyl-3-ethylheptane 0.058
3. | 2,5-Dimethyloctane 0.019
4. | 2,6-Dimethyloctane $$ Octane, 0.146
2,6-dimethyl- (9ClI)
5. | 3,7-Dimethylnonane 0.164
6. | 2,6-Dimethyldecane 0.030
7. | 2,6-Dimethylundecane 0.329
8. | 4,8-Dimethyltridecane 0.770
> Sum 1.525
Trialkyl-substituted aliphatic
hydrocarbons
1. | 2,6,10-Trimethyltetradecane 0.679
> Sum 0.679
Tetraalkyl-substituted aliphatic
hydrocarbons
1. | Pentadecane, 2,6,10,14-tetramethyl- $$ 4.859
Pristane (FIELDION)
2. | Hexadecane, 2,6,10,14-tetramethyl- $$ 5.382
Phytan
Y Sum 10.241
> The total content of all aliphatic 60.678

hydrocarbons
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Naphthenic hydrocarbons

n-Naphthenic hydrocarbons

1. | Cyclopentadecane 0.493

2. | Cyclododecane 0.204

3. | Cycloheksadecane 0.459

4. | Cyclotetradecane 0.975

5. | Bicyclo[5.3.0]decane $$ Decahydroazulene 0.028
$$ Perhydroazulene

6. | Naphthalene, decahydro-, cis- $$ cis- 0.033
Bicyclo[4.4.0]decane $$ cis-Decalin

7. | Bicyclo[4.4.0]decane $$ Decahydro- 0.151
naphthalene

8. | 1H-Indene, octahydro-, cis- $$ cis- 0.062
Hexahydroindan $$ cis-Hydrindan

> Sum 2.405

Monoalkyl-substituted naphthenic
hydrocarbons

1. | Ethylcyclopentane 0.012

2. | Ethylpropylcyclopentane 0.046

3. | Cyclopentane, pentyl- $$ Pentane, 0.134
1-cyclopentyl-

4. | Cyclopentane, (2-methylpropyl)- $$ Cyclo- 0.065

pentane, isobutyl-
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5. | Decylcyclopentane $$ Decan, 1-cyclo- 0.574
pentyl-

6. | Methylcyclohexane $$ Sextone B 0.043

7. | Ethylcyclohexane 0.029

8. | Propylcyclohexane 0.091

9. | n-Butylcyclohexane $$ Butane, 0.169
1-cyclohexyl-

10. | Cyclohexane, pentyl- $$ Pentane, 0.318
1-cyclohexyl-

11. | (4-Methylpentyl)cyclohexane 0.358

12. | (1,3-Dimethylbutyl)cyclohexane 1.220

13. | Cyclohexane, 2-propenyl- $$ Allylcyclo- 1.840
hexane

14. | Decane, 2-cyclohexyl- $$ (1-Methylnonyl)- 0.720
cyclohexane

15. | Ethylcyclododecane 0.247

16. | 1-Methylcyclododecene 0.532

17. | Heptylcyclohexane $$ 1-Cyclohexyl- 0.583
heptane

18. | 1-Methyl-1-cyclodecene 0.069

19. | endo-2-Methylbicyclo[3.3.1]nonane $$ 2- 0.092
Methylbicyclo[3.3.1]nonane

20. | Undecane, 2-cyclohexyl- $$ (1-Methyl- 1.158

decyl)cyclohexane
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21. | Dodecane, 3-cyclohexyl- $$ (1-Ethyl- 1.714
decyl)cyclohexane
22. | Decahydro-2-methylnaphthalene 0.225
23. | 2-Methyldecalin, trans- 0.410
24. | Decalin, anti-1-methyl-, cis- 0.167
25. | 2-Ethyldecahydronaphthalene 0.053
26. | cis, cis-3-Ethylbicyclo[4.4.0]decane $$ 0.247
2-Ethyldecahydronaphthalene
Y Sum 11.116
Dialkyl-substituted naphthenic
hydrocarbons
1. | 1,2-Dimethylcyclopentane 0.005
2. | trans-1-Ethyl-3-methylcyclopentane 0.019
3. | Cyclopentane, 1-ethyl-2-methyl-, cis- 0.036
4. | trans-1-Methyl-2-propylcyclopentane 0.028
5. | 1,2-Dipropylcyclopentane 0.056
6. | (+)-(1S,2R)-1-Butyl-2-ethylcyclopentane 0.050
7. | Cyclopentane, 1-methyl-1-(2-methyl-2- 0.438
propenyl)-
8. | trans-1,2-Dimethylcyclohexane 0.054
9. | 1,1-Dimethylcyclohexane 0.005
10. | 1-Ethyl-4-methylcyclohexane 0.035
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11. | trans-1-Ethyl-4-methylcyclohexane 0.016

12. | 1-Ethyl-3-methylcyclohexane 0.035

13. | cis-1-Ethyl-4-methylcyclohexane 0.017

14. | 1-Methyl-3-propylcyclohexane 0.067

15. | trans-1,3-Dimethylcyclohexane 0.116

16. | Cyclohexane, 1-methyl-4-(1- 0.061
methylethylidene)-

17. | Cyclohexene, 4-(4-ethylcyclohexyl)-1- 0.684
pentyl-

18. | Bicyclo[4.1.0]heptane, 2-methyl-7-pentyl- 0.250

19. | cis, trans-1,6-Dimethylspiro[4.5]decane 0.197

20. | Naphthalene, decahydro-1,6-dimethyl- $$ 1.027
1,6- dimethyldekalin

21. | DL-2-alfa.-Isopropil-cis-9.beta, 10.beta.- 0.897
dimetildekalin $3$ (.+)-Valerane

> Sum 4.091

Trialkyl-substituted naphthenic
hydrocarbons

1. | 1,2,4-Trimethylcyclopentane 0.008

2. | Cyclopentane, 1,3-dimethyl-2-(1-methyl- 0.075
ethenyl)-, (1.alpha.,2.alpha.,3.beta.)-

3. | 1,1,3-Trimethylcyclohexane 0.021

4. | 1,2,4-Trimethylcyclohexane 0.011
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5. | 1,2,3-Trimethylcyclohexane 0.014

6. | 1-Ethyl-2,3-dimethylcyclohexane 0.028

7. | 4a,8-dimethyl-2-isopropyl perhydronaph- 0.541
thalene

> Sum 0.706

Tetraalkyl-substituted naphthenic
hydrocarbons

1. | 1-Ethyl-2,2,6-trimethylcyclohexane 0.043

2. | Cyclohexane, 3,4-bis(1-methylethenyl)- 0.352
1,1-dimethyl-

3. | Cyclohexane, 1,2-dimethyl-3-pentyl-4- 0.848
propyl-

4. | Cyclohexane, 1,2,4,5-tetraethyl- $$ 1,2,4,5- 0.152
Tetraethylcyclohexane

5. | Cyclotetradecane, 1,7,11-trimethyl-4-(1- 1.270
methylethyl)- $$ Cembrane

6. | 1,1,6,6-Tetramethylspiro[4.4]nonane 0.114

> Sum 2.779

Pentaalkylsubstituted naphthenic
hydrocarbons

1. | Decahydro-4,4,8,9,10-pentamethyl- 1.036
naphthalene

> Sum 1.036

> The total content of all naphthenic 22.133

hydrocarbons
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Olefinic hydrocarbons

Unsubstituted olefinic hydrocarbons

1. | 4-Dodecene, cis/trans $$ (4E)-4-Dodecene 0.058
2. | 7-Hexadecene, (2)- $$ (72)-7-Hexadecene 0.750
3. | cis-3-Decene $$ (3Z)-3-Decene 0.077
> Sum 0.885
Monoalkyl-substituted olefinic

hydrocarbons

1. | 6-Tridecene, 7-methyl- $$ (6E)-7-Methyl- | 0.736
6-tridecene

2. | 2-Methyl-Z-4-tetradecene 0.650
> Sum 1.386
> Total content of all olefinic 2.271

hydrocarbons

Other unsaturated hydrocarbons

1. | 8-Hexadecyne 0.711
> Total content of all ofher unsaturated 0.711

hydrocarbons

Heteroatomic compounds
Oxygenated

1. | 2-Heptylfuran $$ Furan, 2-heptyl- 0.071
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2. | (4aR,10aS,10bR)-7,7,10a-trimethyl-trans- 0.298
perhydronaphtho[2,1-c]- pyran
3. | (3aS,9aS,9bR)-6,6,9aa-trimethyl-trans- 0.429
perhydronaphtho[2,1-b]furan
> Sum 0.798
Halogen content
1. | 2-Bromo dodecane $$Dodecane, 2-brom 3.078
> Sum 3.078
> The total content of all heteroatomic 3.876
compounds
Other compounds
Oxidized components
(ketones, alcohols, acids, ethers)
1. | 7.alpha.-hydroxy-6,11-cyclofarnes-3(15)- 0.685
en-2-one
2. | Acetic acid, 3,7,11,15-tetramethyl- 0.480
hexadecyl ester
3. | D,L-3-Camphorcarboxylic acid $3$ dI- 0.265
Camphorcarboxylic acid
4. | Geranyl-Geraniol Derivative 0.265
5. | (4S)Hexahydro-4,9,9-trimethyl-1H-3a,7- 0.245

methanoazulene-8,8a(4H)diol
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6. | 2-Hydroxy-2-isopropyl-5- 0.187
methylcyclohexanone

7. | 6-Methiloctahydrocoumarin 0.076

8. | trans-2-Ethyl-3-methylcylohexanone 0.040

9. | Cyclopentanone, 2-methyl-3-(1- 0.027
methylethyl)-

10. | 2-Methylene-3-(2- 0.024
methylpropyl)cyclopentanone

> Total content of oxidized components 2.294
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IV. The data obtained and their discussion

Thus, it has been found that the composition of the fuel
includes 55.74% aliphatic, 5.04% olefinic, 12.79% naph-
thenic, 8.32% aromatic and 9.52% naphthenic-aromatic
hydrocarbons. The fuel also contains small amounts of
unsaturated and metal-complex compounds, heteroatomic
components, steroid, and products of partial oxidation.

After the fuel dearomatization procedure, the compo-
sition of the components is changed to be 60.782% aliphatic,
3.311% olefinic, 22.855% naphthenic hydrocarbons and
8.294% partial oxidation products. The composition of the
dearomatized fuel fraction also includes a small amount of
naphthenic-aromatic hydrocarbons, heteroatomic compo-
nents, steroid and metal complex compounds.

After the dewaxing procedure of the dearomatized fuel
fraction, the composition of components contains 60.678%
aliphatic, 2.271% olefinic, and 22.133% naphthenic hydro-
carbons. The composition of the dewaxed fuel fraction also
includes small amounts of unsaturated compounds, hetero-
atomic components, steroid, and products of partial
oxidetion of components.

The data obtained may be of interest to specialists in this
field for choosing the optimal composition of a seasonal
fuel, as well as for petrochemists who is going to use diesel
fuel and its dearomatized and dewaxed fractions as a
feedstock for obtaining valuable petrochemical products.

Comparative data on the hydrocarbon composition of
SOCAR-DF diesel fuel and its paraffin-naphthenic fraction
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with data on commercial diesel fuel and fraction from the
Ref. [11] are given in Tables 4 and 5.

Table 4. Percentage hydrocarbon composition of

diesel fuels
No Hydrocarbons Diesel fuel Commercial
SOCAR diesel fuel
(Azerbaijan), (Ukraine,
% Russia), % [11]
1. | Paraffinic 55,7 44,85
2. | Naphthenic 12,8 33,15
3. | Aromatic + naph- 17,8 21,4
thenic-aromatic

Comparison of the data in Tables 4 and 5 shows that in
the SOCAR diesel fuel and fraction, a significant number of
compounds is identifying (about 13.7% and 16.3%, respec-
tively), which are not given in fuel samples and  fractions
from Ref.[11]. This may be due to the resolution threshold
and identification peculiarities of the analytical methods and
equipment used. It should be especially noted that the
dewaxing procedure of the dearomatized fraction of diesel
fuel practically does not change the percentage of paraffinic
and naphthenic hydrocarbons and therefore it is practically
unnecessary step in the process of preparing the fraction for
subsequent use as a petrochemical feedstock.
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Table 5. Percentage hydrocarbon composition of the
dearomatized fraction of diesel fuels

Ne Hydrocarbons Naphthenic- Naphthenic-
paraffinic | paraffinic frac-
fraction of tion of com-
diesel fuel mercial diesel

SOCAR fuel (Ukraine,
(Azerbaijan), | Russia),% [11]
%

1. | Paraffinic 60,8 57,5

2. | Naphthenic 22,9 42,5

3. | Aromatic + naphthe- - -

nic-aromatic
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|. BBEJAEHUE

AHanu3 paboT B JaHHOW Hay4HOM 00JIaCTH MOKAa3bIBAET,
YTO UMEETCSl 3HaYUTENbHAs cepus MyOJMKalHii 1Mo ompeie-
JIEHUIO YTJIEBOAOPOAHOIO COCTaBa M €r0 BIMSHMUS Ha JKC-
IUTyaTallMOHHbIE CBOMCTBA AU3€JIbHOIO TommBa. OTMevaeT-
Cs, 4TO JJIA PalMOHAIBHOTO HMCIOJb30BAHUS MPSIMOTOHHOM
Heprsnon (pakiuu 180-360°C, koropast siBisiercst 0a3oi
JUTSI TIOTYYEeHUS PAa3IMYHBIX AU3EIbHBIX TOIUIUB, HEOOXO U~
MO 3HaTh (PpaKIMOHHBIN cOCTaB yrieBogopoAoB. Kauect-
BEHHBII U KOJIMYECTBEHHBIN cocTaB (pakiuud HEOOXOIUMO
0COOEHHO 3HATh IS IPOTHO3UPYEMOM, HAIEKHON U TOCTO-
BEpPHOI OIICHKU AKCIUTYaTallMOHHBIX XapaAKTEPUCTHUK JU3EIIb-
HBIX TOIUIMB, KOTOPbIE MOTYT COJIepkKaTh, B YACTHOCTH, JO-
O0aBKM KOMIIOHEHTOB JIETKHUX Ta30iJiel KaTaIuTUYEeCKOTO
KPEKHHTa WX MPUCATKH PAa3IMYHOTO Ha3HAYCHUS.

Tak, B pabore [1] B kauecTBe KpUTEpHUEB KayecTBa TOII-
JMBa OBLIM PacCMOTPEHBI TaKHe MOKa3aTeNH, KaK 1IeTAaHOBOE
YHCJIO0, IU3EIbHBIN UHACKC, TEMIIepaTypa 3acThIBAaHUS U JP.
B craTbe caenan BbIBOJI, YTO MOJyYEHHBIEC JaHHbIE HEAOCTA-
TOYHBI JJIS1 TTIOJTHOTO M MCUYEPIIHIBAIOIIETO OMMCAHMS CBONCTB
toruBa. HeobOxomuma pomonHuTENnbHAsT WHGOpMAIUs O
COOTHOUIEHUH MOHO- U OUIMKINYECKUX apEeHOB, HU3KO- U
BBICOKOMOJICKYJISIPDHBIX aJIKaHOB W M30-TIapa)uHOB, TO €CTh
JTAHHBIE MO KOJIMYECTBEHHOMY COAECPKAHUIO UHIUBUIYyallb-
HBIX YIJIEBOJIOPOJIOB B COCTaBE TOILJIMBA.
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B npyroii cratbe paccMOTpeH yrieBOJOPOIHBIN COCTaB
MPSIMOTOHHOTO M THAPOOYHUILEHHOTO (JIETHETO W 3UMHETO0)
JA3EIbHBIX TOIUIMB, Mpou3BoAuMbix B OO0 «JIYKOMJI-
HuxeropognedreoprcuHTe3», B aclekTe MX BIUSHUS Ha
HU3KOTEMIIEpaTypHbIe CBOWCTBA JAM3EIBHBIX TOIUIUB [2].
VY CcTaHOBIIEHO, UYTO TeMIlepaTypa 3acThIBAaHUS B MPSMOTOH-
HOM JM3€JIbHOM TOIUIMBE 3aBUCHUT OT COOTHOILICHHS JIETKUX
dbpakuuii, cocraBnsgonmx okoiao 20% cocTaBa U TAKETBIX
BBICOKOMOJIEKYJIIPHBIX ITUKJIOANKAHOB. [ THIPOOYHIIEH-
HOTO TOIUTMBA JIETHETO U 3UMHETO dacoHa pakTopoMm, ompe-
JENSIONINM HY>KHYIO TEeMIIepaTypy 3acThIBaHUS, SBISIOTCS
dpaxiuu, cocrapmustonue npudauzuteasHo okono 40 u 50%
€ro COCTaBa, COOTBETCTBEHHO.

B pabGore Tex ’xe aBTOpOB NMpPHUMEHEHA aHAJIOTHYHAs
cXema JJisg IKOJOTUYECKH YHUCTOTO TOIUINBA, MPOU3BOJIU-
moro B 000 «JIYKOWJIHmkeropomHehTeOpPrcHHTE3», 1
chopMyaupoBaHbl aHaorn4yHbie BeIBOABI [3]. [loguépkHy-
TO, 4yTO NErKue (Hpakiuu, MOMUMO, TTPUEMIIEMOI TemIiepa-
Typbl 3acThIBaHUs, 00JIaatlOT €mié M BHICOKOW TepMOCTa-
OunbHOCTHIO. TspKENBIE PpaKIK THIPOOUUIIIEHHOTO TOTUTH-
Ba, cOCTaBIsArONINE 0K0JI0 80%, MpeaCcTaBIsIIOT COO0M BHICO-
KOIUTABKHE [UKJIOAIKAHBI, 00JIaJaloNie BEICOKOW TeMIiepa-
TypOW 3acThIBaHUS, YTO U ONpPEIEISET OCHOBHBIE HKCILTya-
TallMOHHBIE CBOMCTBA IU3EHLHOTO TOTUIMBA.

3apyOexHbIe HCCIIeIOBATENN TaKKe HE OCTAIUCh B CTO-
pOHE OT 3THUX HCCJENOBAaHUM, ClIeNaB, OJHAKO, aKIEHT Ha
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HKOJIOTUYECKYIO CTOPOHY BOIIPOCA U METOANYECKUE MOIXO-
JTBI.

B pabGote [4], yka3pIBaeTCs, UTO OINpeEJeIcHUE YIIeBO-
JIOPOJHOTO COCTaBa TPAHCIOPTHOI'O TOIUIMBA SABJISIETCS BaX-
HOM COCTaBHOW 4YacThIO IIpoliecca ONTUMH3ALHUHM COCTaBa
TOIUIMBA, a TAKXKE KOHCTPYKUMUHU ABUTATENS ISl peryjupye-
MOTO BBIOpOCa BBIXJIOMHBIX Ta30B. ABTOPHI MPEACTABISIOT
CKOMOWHHMPOBAHHBIM METOJ HOHU3AIMOHHON MacC-CIeKTPo-
MeTpun u razoBoit xpomatorpaduu (I'’X-UMC) kak o4eHb
7 PEeKTUBHBIN AT IETATLHOTO OMPEACIICHHS TUIIOB YTJIEBO-
JIOPOJIOB B COCTaBe AU3EIHHOTO TOILINBA. D(PPEKTUBHOCTH U
paspemnaroiyo CIocoOHOCTh MpeIokeHHoro metona ['X-
NMC aBTopbl MoOKa3aau MyTEM CpaBHEHMs MpoQuien yrie-
BOJIOPOJAHOTO COCTaBa TOIUIUB, MOJYYEHHBIX C IMOMOUIBIO
M3BECTHBIX CTaHJIApPTHBIX MeToauk. [lokazaHo mpeumyiie-
ctBo merona ['X-MMC, koTOopshlil, B OTIMYME OT JAPYIHX,
MO3BOJISIET Pa3ACsATh H-MapadUHbI OT WX HM30-aHAJIOTOB H
nukionapaduHoB [4].

Te ke aBTOpBI, HO yXX€ B JIPYroil CTaThe OMATH K€
npenacTaBisiioT U pekomeHayoT Meton ['X-MMC mns a¢-
(GEeKTUBHOTO M HAJEKHOTO SKCIpecc-aHaIu3a IU3eIbHOTO
ToruinBa. ONUCHIBAIOTCA HOBbIE JOCTOMHCTBA METO/1a U MPU-
BOJISITCS PE3YyJIbTaThl aHAIN3a CHEeIUATbHO NPUTOTOBICHHBIX
KOHTPOJIBHBIX 00pPa3ll0oB C W3BECTHHIM COOTHOIIICHHEM Ha-
CBIIIIEHHBIX U HEHACHIIIEHHBIX YIJIEBOJOPOJIOB, U30- U LIUK-
JoalkaHoB [5]. Bee pe3ynbTaThl, OIyYEHHbBIE PA3IUYHBIMU
METOAAaMH, OKa3aJIUCh B3aMMOJIOIOIHAEMBIMU, JEMOHCTPHU-
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pysl TEM CaMbIM, KOPPEKTHOCTh U PEJIEBAHTHOCTH UCIOJIB30-
Banus merona ['X-UMC pmns ananusza yriieBoJOpOIHOTO
COCTaBa CIIOKHBIX HE(PTIHBIX cucTeM [5].

XoTs Macc-criekTpoMeTpus B nocieanue 50 et mmupo-
KO HCTONB3yeTcs Uisl aHaiu3a HeTU W JAPYrux HCKoIae-
MBIX BHJIOB TOILJIMBA, BCECTOPOHHSISI XapaKTepHUCTHUKa 001Ie-
ro coctaBa He(TH B IIMPOKOM AHMAMA30HE KHUIICHUS C TIO-
MOMIBIO ATOTO METOAA OCTAETCS MO-TPEKHEMY AKTYaJIbHOM.
[TosiBsItOTCST BCE HOBBIE M HOBBIE COBEPIIEHHBIE MOJIEIH
MacC-CIeKTPOMETPOB, KOTOPBIE€ 3HAUYUTEIBHO PaCHIUPSIOT
BO3MOYXHOCTH JETAbHON HICHTU(DUKAIIIN COSTUHEHUH.

B pabote [6] npeanaraeTcsi Macc-CIEKTPOMETPHS BBICO-
koro pazpemienus (I'’X-UD-MCBP) nnst neransHoro aHanu-
3a HEPTENpPOAYKTOB C JMANa30HOM YTIEPOJIHBIX YHCEI
Cs-Cy4. C moMoriwio sToro Metroaa ['X pazaenser MosieKyibl
YIJIEBOJIOPOJIOB MO TeMIlepaTypaM KHUICHUS, MOHHU3ALMS B
anekTpuueckoM nosie (MD) renepupyeT HEMOBPEXKICHHbBIE
MOJICKYJISIPHBIC MOHBI, KaK JUII apOMATHYCCKHMX, TaK U JUIS
HACBHIINICHHBIX MOJEKYyn HepTu osmoupyembix u3z ['X.
DNEMEHTHBI COCTaB ATUX MOJEKYJSIPHBIX MOHOB HJICHTH-
GUIHUpPYETCS MacC-CIIEKTPOMETPOM BBICOKOTO pPa3peIICHUS
(MCBP) ¢ pa3zpemaroieit criocooHoCThIO 110 Macce 10 7000
¥ TOYHOCTBIO M3MEPEHHsI MacChl + 3 MUJUIMJANBTOH, YTO, B
CBOIO OYepe/ib, Na€T IETAbHYI0 XUMUYECKYI0 WH(pOpMaInio
JUTSE MOJICKYJT HE(TSHBIX YTIEBOJOPOJOB (Te€TepOATOMHBIN
COCTaB, KOJIMYECTBO KOJIEI] TUIIOC JABOWMHAS CBSI3b U YTIIEPO/I-
HOE 4ucio) [6].
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Macc-creKTpoMeTp BBICOKOTO pa3pelieHusi, CHa0XEH-
HBIN BPEMSIIPOJIETHBIM UMITYJILCHBIM aHAJIU3aTOPOM HOHOB,
TeHEpUPYEMBbIM B Ta30BOM (a3ze B AJIEKTPUUECKOM II0JIe
(UD-BITMA-MCBP), oGecrieunBaeT TpEXdTalHOE pasjelie-
HUE CJIIOKHBIX cMecel. B pe3ynprare uccieqoBaren uMEroT
BO3MOXXHOCTh TIOJIYUUTh CaMyI0 MOJAPOOHYI0 MH(POPMAIUIO
00 yrJIeBOJAOPOAHOM cOCTaBe HeTenpoyKTOB [7].

CooOmraercst 00 HCIIOIB30BAHUH METO/Ia, TS COUCTAIOT-
Cs1 BO3MOXHOCTH CBEPXKPUTUUYECKON JKUIKOCTHOW XpOMaTo-
rpadun (CKIXKX) ¢ moneBoii MOHM3AIMOHHOW BPEMSAIMPO-
JIETHOM Macc-CIIEKTPOMETPHEN BBICOKOro paspemeHus NO-
BII-MCBP, mapamnensHo ¢ ynsTpaduonetoBsiM (YD) u
MJIaMEHHO-UOHU3alMOHHBIM AeTekTtupoBanuem ([MUJ]) nms
OBICTPOTrO KOJTUYECTBEHHOTO aHANIN3a CPETHUX JUCTUILISITOB
HedTu [8]. CKIXKX paszgenser cpeanue AUCTHIUISATH HEPTH
Ha HaCBILLEHHBIE YIJIEBOJAOPO/IbI U YIIIeBOJ0poabl ¢ 1-3 apo-
MaTUYECKUMHU KoJibllamMu. WD reHepupyer MOJEeKyJsipHbIE
MOHBI ISl YTI€BOA0POA0B, AmonpoBaHHbIX n3 CKXKX. Bri-
COKOE€ pa3pellleHHue U TOYHBbIE M3MEPEHHs] MAacChl C MOMO-
b0 Macc-cnekrpomerpun BII-MCBP nozBonstor onpene-
JUTH 3JIEMEHTHBIN cocTaB Mojekyn HegTenpoaykra. Komu-
YeCTBA HACBHIIICHHBIX COCUHEHUM U TUIIOB apOMaTUYECKUX
KOJIEL OMPEIEISAIOTCS KOJTUYECTBEHHO C MapajiieIbHbIM HC-
nojp3oBanueM aetekropoB [Nl u YO/I. IIpu takom nmon-
X0JI€ U MPaBUIbHOW KaJUOpPOBKE YIIEpOAHOrO 4YHcCia ObICT-
po ompezensercs NOAPOOHBIM COCTaB CPEeHEr0 HEPTIHOTO
JUCTUIATA [8].
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HNonuzammonnas Macc-crekrpometpus (MMC) Obuta
WCIIOJIb30BaHA ISl aHAIHW3a JABYX TOIUIUB, KOTOPHIE UMEIH
cxokue cootHomenus H / C, HO 3HAYUTENBHO pa3InYaIiCh
M0 KOJIMYECTBY KOHEUHOH (hpakiuu MpH Temreparype JIuc-
Tt 290°C (R-290) [9]. ABTOpbI XOTeNH BBISCHUTH
MPUYMHBI, TIO KOTOPBIM 3TH TOIUIMBA JaBalH Pa3IMYHbIC KO-
JIMYECTBAa BHIOPOCOB BBIXJIOMHBIX Ta30B M TBEPJBIX YACTHII.
Pesynprater UMC mokazanu, 4To TOIIMBO ¢ HU3KUM R-290
COCTOSJIO0 W3 anu(paTUYECKUX YIIIEBOAOPOJIOB C MAJIbIM H
apOMaTHYCCKUX YTIICBOJIOPOAOB C BHICOKMM YHCIIOM aTOMOB
yriaepoja U MO3TOMY 00Jafaio HU3KOW BOCIIaMEHSEMO-
cthio. OTcro1a 1 HabII01aeMblil TTOBBIIIEHHBIN BHIOPOC yT-
JICBOJIOPOJIOB M TBEPJBIX YACTHUII, YeM B CIy4ae TOILIMBA C
BeicokuM R-290 [9].

Emé onuH, caMblil COBPEMEHHBIM MacC-CIIEKTPOMETPU-
YeCKHil MeToJI mpecTasieH B padote [10]. Meron Bkirova-
€T B ce0s JIeCOPOIMOHHYI0 MOHHU3AIUI0 B AJICKTPUUICCKOM
M0JIC ¥ MacC-aHaAJIN3aTOP HOHHO-IIUKIOTPOHHOTO PE30HAHCA
¢ npeobpazoBanueM Dypoe (AU-MC-UIP-D) kak meTon
JETAIBHOTO OMpPEETICHUsI apOMATUUECKUX COEAUHEHHH BO
(bpaKIMOHUPOBAHHON CBHIPOH HE(YTH M TEXHOJIOTHUCCKHX
norokax Hedrenepepadbotku. Bricokas sddexruBaocts AN
HETOJIIPHBIX MOJIEKYJ B COYETaHWH C OeCmpere/IeHTHOM
paspeniamieid CnocOOHOCTRIO 0 MAacce M TOYHOCTHIO C
nomoinbio MC-UIP-® no3Boisiio 0AHO3HAYHO ONPEEsiTh
anemMeHTHBIN coctaB s ~ 7/00-1400 BUAOB yIiIeBOIOPOIOB
B KOHJeHCUpoBaHHOM (pa3e. Ha ocHOBe 3aaHuii >1ieMeHT-
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HOTO COCTaBa aBTOPHI MCCIIEOBAHUS MPHUBOJAT TOJIHOE
OIpeJIeNIeHNE Kilacca U TUNa JJi1 00OraiéHHbIX apoMaTuye-
CKUX (hpakiMii U3 TEXHOJOTUYECKUX TTOTOKOB HedTenepepa-
OOTKH, BKIIOYasi BAKYyMHBIN T'a30MJIb C BHICOKUM M HU3KUM
CoJIep)KaHUEM Cepbl, KyOOBBI OCTATOK KATAJIMTUYECKOTO
KPEKHHTa U BAKYYMHBIN ra30iIb KOKCOBaHUA. DTH TEXHOJO-
TMYECKHE MOTOKH OBLIM BBIOpAHBI ISl IEMOHCTpPALMU BO3-
moxkHoctel [IU-MC-ULP-® nns pa3nuuHblX HeTIHBIX
KoMTo3uIuid. JlaHHBIE, MOTyYEeHHBIE C TOMOIIBI0 YKa3aHHO-
ro METOJa, XOpOILIO COINIACYIOTCA C IMPOTHO3UPYEMBIMHU
XapaKTepUCTUKAMU TEXHOJIOTHUECKHX MOTOKOB Hedremnepe-
pabateiBaromiero 3aBoja. Anamu3 JIM-MC-UIP-® B coc-
TOSTHUM OXBAaTbIBaTh BCE KOMIIOHEHThl HE(TH, HAYMHAs OT
METAJUIMOP(GUPHHOB, a30TCOJEPKAIIUX COCIUHEHUH 10
Ha(TEHOBBIX KHUCJOT, APOMATUYECKUX YIJIEBOJOPOIOB H
THO(pEHOapOMAaTHUECKUX coennHeHuit [10].

B pabote [11] npoBeneHsl nccaen0BaHus MO ONpeere-
HUIO CTPYKTYPHO-TPYNIOBOIO M TOMOJIOTHYECKOTO COCTaBa
JU3ETbHOTO TOIUIMBA C NMPUMEHEHHMEM XUAKOCTHOW KOJIO-
HOYHOW XpomaTtorpaduu, mMacc-CHEKTPOMETPUU H YIbTpa-
¢duoneroBoii cnekTpockonuu. KomOuHamue 3Tux MeToa0B
ObUIO IOKA3aHO, YTO B TOIUIMBE CYMMapHOE COJEp KaHHE
napadruHOBO-HAPTEHOBBIX YIIIEBOAOPOJOB cocTaBisieT 78%,
apoMaTUyYecKux yrieBoaopoaoB — 21,4%, a octanbHOE, KaK
MUIITYT aBTOPBI, COCTABISIOT cMoJbl (0,6%) [11].
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Takum o00pa3zom, IO KpaTKoMy 0030py HCClIeAOBaHUMN
[0 OIpPEIENICHUIO YIIEBOJOPOJHOIO COCTaBa HE(PTIHBIX
(bpakuuii MOKHO CAENaTh CICAYIOIINE BEIBOHI

1) CambiM UH()OPMATUBHBIM M HAXOISIIUMCS B Pa3BH-
TUU ABJIAIOTCSI MAaCC-CIIEKTPOMETPUUECKHE METO/IbI aHAIM3A.
[Tpu 3TOM, BapbHpysl cocoObl MOHM3ALMUUA M TUIIBI Macc-
JNETEKTOPOB, a TaKXKe pa3JInyHble XpomaTorpapuieckue
NPUCTABKU MCCIEAOBATENsAM yIAETcsl JTOOUTHCS IMpakThye-
CKU TIOJTHOTO aHAJIM3a YTJIeBOJOPOJIOB B CaMbIX Pa3iIMYHBIX
HE(TSAHBIX CUCTEMAX.

2) OmipenienieHre yrieBoAOPOIHOTO COCTaBa IU3EIBHOTO
TOIUIMBA HAIPABJIEHO, B OCHOBHOM, Ha KOPPEKTHPOBKY Ka-
YecTBa MOCJIEIHEro, /ISl MPUBEIEHUS TOIUIMBA B COOTBETCT-
BHE C CYIIECTBYIOLIMMHU CTaHJAPTAMH IO SMUCCUU BBIXJIOIN-
HBIX Ta30B U TBEPABIX YACTHUIL, a TAKXKE ISl MPUTOJHOCTH
€ro UCMOJIb30BaHUs B PA3JTUYHbBIX CE30HHBIX YCIOBHUSX.

MMmest naHHbBIE 110 KOMIIOHEHTHOMY M, B YaCTHOCTH, IO
yIJI€BOJOPOJHOMY COCTaBY JIU3EIBHOIO TOIUIMBA, a TaKXKe,
BJIa/iesl HEOOXOIMMBIMU TEOPETUUECKUMHU 3HAHUSIMU, HCCIe-
JIOBATEJH, SKCIEPTHI, CIICIIUAINCTHI U, BOOOIIE, 3aNHTEPECcO-
BaHHbIE JIMIIa MOTYT JIeJIaTh COOTBETCTBYIOIIME MPOTHO3BI U
KOPPEKTHUBBI 10 MPAKTHUKE HCIOJIb30BaHUS 3TUX 3aMeva-
TEJBbHBIX HEPTSIHBIX KOMIO3HUIIUHA.
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Il. MeToanueckue acneKThbl, XapaKTePUCTUKA
00bEKTOB M UCMOJIL30BAHHOM anmapaTypbl

B xadectBe 00BeKTa HccaeA0BaHUM ObUIO BBIOPAHO NH-
3enbHOE ToTuBO Mapku SOCAR—/IT.

Jlu3enbpHOE TOILTMBO TMOJBEPTaloOCh JeapoMaTH3AuN U
nemapaduHU3AINH IO CISIYIOIINM METOTUKAM.

1. Ilpouenypa aeapomMaTusanuu

VY nanenue apoMaTHYECKUX YIJIEBOJOPOJIOB U3 JIU3EIIb-
HOM (PpaKIM¥ MPOBOAMIM C MOMOIIBI0 OJieyMa WM KOH-
LIEHTPUPOBAHHOM CEpPHOM KUCIOThl. KoHUEHTpanus cepHOU
KHUCJIOTHI UMEET Ba)KHOE 3HAYEHUE U 3HAYUTENLHO BIMSIET Ha
MOJIHOE B3aUMOJICHCTBUE KUCIOTHI C ApOMAaTUUECKUMU yTJie-
BojiopoAamu. Jlydiie ucnons3oBath 97-98 %-Hyto cepHyrO
KUCTIOTY.

CooTHoIIeHHE B3SITOW MU3ENBHON (pakiuu K CEepHOU
KHCJIOTE JOJDKHO COCTaBlsATh 1:3 (mo o0wémy). Jlnsa mpose-
JIEHUS Tpoliecca MCMOJb3YIOT 2-X JIUTPOBYIO ACIUTEIbHYIO
BOPOHKY. [IpUTOTOBIEHHBIE HY)XHBIE KOJIMYECTBA IU3EIb-
HOM (ppakiMu U CEepHOMN KUCIOTHI NEPEHOCATCS B ACIUTENb-
HYI0O BOPOHKY W B30alThIBalOTCS B TeueHue 15-20 MHUHYT
IIpM KOMHATHOU Temmeparype. Ilotom nenurensHass BOPOH-
Ka octaBysgercd Ha 30 MUHYT Ui TOJHOTO OCaXAeHUS 00-
pPa30BaHHBIX CYJIb(POKUCIOTHBIX MPOU3BOAHBIX. HinkHas
YacTh CIMBAeTCA. 3aT€M KUCJIOTa CMEHSETCsS HOBOM MOpIu-
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eil 1 00paboTka MOBTOPSIETCS NMPU KOMHATHON TeMIiepaType
1o 3 pas.

3apanee rotoButcs 10%-uerit pactBop KOH nnu NaOH.
[[{eouHass O4YMCTKAa HCHOJB3YETCS A HEUTpalu3aluu
OCTaTOYHOM CEPHOM KHCIJIOTBHI U MPOIYKTOB €€ B3aUMOJEH-
CTBHUSI C YIJIEBOAOPOJIaMHU, OCTAIOIIMXCS B HEPTEHPOIYKTE
MOCJIE CEPHOKUCIIOTHOW Aeapomaruzauuu. [locie Tmarensb-
HOM WIEJIOYHOW OYMCTKHU JI€apOMaTU3UPOBAHHAS AU3EIIbHAS
dpakius HECKOIBKO pa3 MPOMBIBaeTCs TEIUION Booi. Bona
cnuBaetcs. JluzenbHas Qpakius MepeHOCUTCS] B JUTPOBBIM
TEPMOCTOMKUN XMUMHUYECKHI cTakaH W HarpeBaeTcs a0 /0-
80°C. IToroM B cTakaH I00aBJIAIOT MOPOLIOK I'yMOpUHA M
Bc€ mepeMemnBaercsa. [ 'yMOpUH OueHb TUTPOCKONIUYEH, OH
aKTUBHO aJicOpOMpyeT BIary u ObICTPO OceaeT.

B pe3ynbrare mpoBeeHHBIX MPOLEAYpP IO J1eapOoMaTH-
3alMK U3EJIbHOTO TOTUIMBA MOJy4YaeTcsl Oe3LBETHBIN U MPO-
3pavyHbIi TPOAYKT — HadTeHOBO-TapaduHOBas HpaKIusl.

2. Ipouexypa nenapadpuHuzanuu

Jnis sToit uenu Tpedyercs npurotoButh /0%-HbI BOA-
HBII pacTBOP U30IPOIUIIOBOrO CIIUPTA.

B xumuyeckoM TepMOCTOMKOM cCTakaHe KapObamuja u
pacTBOp M3ONPONMIOBOIO CHOUPTAa CMEUIMBAETCS C MpejBa-
PHUTEIBHO J1€apOMaTHU3UPOBAHHOW (paKIMeil B COOTBETCT-
BeHHOM cooTHomeHuun 1:1-4:1 (mo o6bémy) mpu Temre-
parype 50-60°C u nepemermBaercs B TedeHue 45-50 MUHYT
Juid 00pa3oBaHMs KOMILIEKca napaduHa ¢ KapOaMuaoM.
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[Tocse 3TOro cMech oxJaaxaaercs a0 temneparypb 20-25°C.
Jlanee BepXHUU CIOU OTAEISIETCA, U CMECH NMPOMBIBAIOT BO-
JOM M CymaT JUis TIOJTHOTO yHIajeHUs CJIeI0B M30MPOMNHIIO-
BOTO CIIMPTA, C UCIHOJIB30BAHUEM T'YMOPHHOBOI'O MOPOIIKA.
B pe3ynbTate 31O mpoieaypsl nojayvaeTcs aenapaduHu3u-
poBaHHas HaTeHOBas (PpaKITus.

AHanu3 yrieBoJOpOJAHOI0 COCTaBa TOIIMBA U (hpakuuid
IOPOBOAWIA  XpOM-Macc-CIeKTpOMEeTpre Ha  mpudope
GC-MS, Agilent technologies 7890B(GC)-5977B (MSD),
¢ wuaeHTU(UKaME KOMIIOHEHTOB B JWala3oHE Mace
m/z = 30-550.

150



Dizel yanacagimin va onun aromatiksizlasdirilmis va
parafinsizlasdirilmis fraksiyalarinin madda tarkibi

[11. Pe3yabTaThl Macc-CIEKTPOMETPHUYECKOTO

aHaJIn3a

1. KoMnmoHeHTHBIN cOCTaB AN3€JILHOI0

TOIINBA

Tadauna 1. iu3eabHOe TOIJINBO

Ne Asmdarudeckue yriaeBoa0poabI Copnepixa-
Hue, %
H-Ilapadgunbl
1. | w-T'entan $$ Ientunruapun 0.025
2. | v-Honan 0.321
3. | v-Jlexan 0.659
4. | u-YHaekaH 0.994
5. | u-oxexkan $$ N3on0mekan 1.533
6. | v-Tpunekan 1.951
7. | H-Terpanekan 2.514
8. | u-Ilenramexan 3.613
9. | m-T'ekcanekan $$ LleTan 2.451
10. | g-I'enTagekaun 4.325
11. | s-Honanekaun 2.046
12. | u-Diiko3an $$ Mko3an 1.735
13. | v-/loko3aH 1.179
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14. | u-Tpuko3an 0.747
15. | Terpakozan 0.329
16. | [lenTako3an 0.072
17. | n-T'ekcako3an $$ Cepan 0.034
18. | I'eneiiko3an $$ H-T'eHeliko3aH 1.658
> Cymma 26.186
MoHoanku/I3aMelIéHHbIE
aanpaTHIeCKue yriieBOA0POIbI
1. | 3-MeTwirekcan 0.007
2. | 2-Metunrentan 0.041
3. | 3-Metunokrasd $$ Oxran, 3-metmin- $$ 0.251
N30HOHAH
4. | 2-MetunHOHaH 0.136
5. | 3-MeTtunHoHaH 0.104
6. | 5-Merunnekan 0.166
7. | 4-Metunnexad 0.085
8. | 2-Mertunnekan 0.209
9. | 3-Metunnexkad $$ 2-OtunHoHan 0.126
10. | 4-MetunyHnaexan 0.291
11. | 5-MetunyHnaexan 1.061
12. | 2-Metunynaexan 0.471
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13. | 3-Meruinngoaexkan 1.026
14. | 2-MeTmngonekad 1.595
15. | 4-Metuntpuaekan 0.882
16. | 3-MeTunreTpaaexan 1.100
17. | 2-Meruinenraaekad 0.738
18. | 2-MeTwirekcaaekan 1.166
19. | 3-Merwirekcauaekaa 1.096
20. | 2-Merunrenragekad 0.684
21. | 3-MeTwirenrajickad 1.150
22. | 3-Metunokraaexkad 0.984
23. | 9-MermiHOHAIEKAaH 0.300
24. | 10-MeTtmnHoHaAEKaH 0.366
> Cymma 14.007
JAnankuniazamMmeiéHHbIe
aandaTHIecKue yriieBoa0po/abl
1. | 2,4-lumerunrenTtan 0.130
2. | 2,3-/lumerunrenTan 0.031
3. | 2,6-IumeTunokran 0.219
4. | 2,3-JIlumeTriIOKTaH 0.086
5. | 3,7-luMeTHITHOHAH 0.184
6. | 2,6-lumernnyHekan 0.614
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7. | 4,8-lumeTnnyHaekan 0.572
8. | 2,5-lumeTnnaoaexan 0.453
9. | 4,8-lumeTuntpuackan 0.567
> Cymma 2.856
TpuankuiazameméHHbie
aqndaTHdecKue yrieBoaopoabl
1. | Hoxexkaw, 2,6,10-rpumernin- $$ @apuecan 1.411
2. | 2,6,10-TpumeTrunmnenTaaekan 2.405
> Cymma 3.816
TerpaankuiazaMeiéHHbIE
anudaruyeckue yriieBoa0poabl
1. | IlenranekaHx, 2,6,10,14-terpameTiia- $$ 4561
IIpucran
2. | I'excanmekan, 2,6,10,14-terpamerni- $$ 4.313
duran
> Cymma 8.874
> CymmapHoe cojep:KaHue Bcex 55.739
anuparuyecKux yrieBoIopoioB
HadreHoBbie yriieBoaopoabl
He3zameménnbie HadTeHOBBIC
YIJ1eBOI0PO/IbI
1. | Huknonekan 0.041
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[{uxnoTeTpaaekan 0.522
[ukmonenraaexkan 0.423
Hadranun, nexaruapo-, nuc- $$ muc- 0.054
Jexamun $$ nuc-Ilepruaponadranun

Hadranun, nexaruapo-, tpanc- $$ rpanc- 0.165
burukio[4.4.0]nexan $$ Tpanc-/Iekanun

1H-WugeH, oxraruapo-, uuc- $3$ muc- 0.080

I'excaruapounnan $$ nuc-I'unpungan

ITenranen, okraruapo-, muc- $$ muc- 0.016
burukio[3.3.0]okran

Cymma 1.301

MoHoaaKknI3aMenéHHbIe
Had)TeHOBbIE YIJIEBOIOPO/bI

OTUILMUKIIONEHTAaH 0.015
2. | u-leumnmuknonenrad $$ Jlexan, nukio- 1.787

[IEHTWI-
3. | Metunuukiorekcan $$ Cexkcron b 0.056
4. | DTUILHUKIOreKcaH 0.106
5. | v-lIponunuukinorekcan 0.141
6. | 3-Metuin-1-1iukiorekceq 0.100
7. | u-byrunuuknorekcan $$ Byras, 0.181

1-tukIorexkcui-

1-Iuknorekcunrenrtad $$ u-I'errru- 0.637

LIMKJIONEKCaH
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9. | Iukmorekcan, nmentui- $$ IenraHx, 0.223
1-nukiorexcun-
10. | MeTHIIMKI0A0ACKAH 0.335
11. | Hadranun, nekaruapo-2-metui- $$ 0.219
2-MeTtuinexkanany
12. | dexaruapo-2-mMetmnHadTannH 0.376
13. | 2-MeTuoKTaruporneHTalIcH 0.090
14. | Huknorekcan, 1,1' -(1,4-0yranauni)ouc- 0.536
$$ 1,4-TunukinorekcuaoyTan
> Cymma 4.802
JAunankuinzamemiéHHble
Had)TeHOBbIE YIJIEBOIOPO/bI
1. | nuc-1,3-/IuMeTHUIIUKIONICHTaH 0.006
2. | muc-1,2-JIMMEeTUIIUKIONCHTaH 0.008
3. | 1-O1tun-3-MeTHILMKIONEHTaH 0.020
4. | 1-DTuin-2-MeTHINUKIONEHTaH 0.040
5. | Huknonentan, (1-metmmTun)- $$ 0.007
[{ukonieHTaH, U30TPOTTHJI-
6. | Tpanc-1-MeTHI-2-MPONMIIUKIOTICHTaH 0.060
7. | OTUANPONMILMKIONEHTAaH 0.046
8. | Tpanc-1,2-J/[uMeTUIIIUKIIOTEKCAH 0.057
9. | Iuknorekcan, 1,1-numerni- $$ I'em- 0.006

JIMMEeTHIIMKIOTEKCaH
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10. | Iuknorekcan, 1,4- mumernn- $$ 0.026
['excaruapokcuieH
11. | Tpanc-1-OTHn-4-MeTHIUKIOTeKCaH 0.068
12. | muc-1-Dtrn-4-MeTHIIUKIOTEKCaH 0.029
13. | muc-1-O1trn-3-MeTWIIHNKIOTEKCAaH 0.061
14. | umc-1,4- JTuMeTUIIUKIIOreKCaH 0.145
15. | 1,6-/IMMeTHIITUKIIOTCKCEH 0.066
16. | 1-MeTui-2-nponuIuKIOreKCaH 0.416
17. | (4-MeTuIneH T ) IMKIOTeKCaH 0.356
18. | 1-MeTun-2-dpennmukionpornad $$ 0.324
Benzount, (2-MeTHILMKIIONPOTIIII)-
19. | 2-ITuknorekcunokrad $$ (1-metun- 0.707
TeTITHII) TUKIIOTCKCaH
20. | Hadranun, nexaruapo-1,6-qumernn- $$ 0.178
1,6- luMeTriieKaauH
21. | lexarumapo-2,6-numeruiHad TanuH 0.147
22. | uuc-1,3-buc(areramuaomerun)-1,3- 0.511
JIUAJIEUTEPUOLIMKIIOTEKCAH
> Cymma 3.284
TpuankunzamemiéHHbIe
Ha(pTeHOBBIE YIIeBOJIOPOAbI
1. | HuknomnenraHx, 1,2,4-tpumern-, 0.009

(1.amwoa., 2.6eTa., 4.a160da.)-
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2. | Huxnonenran, 1,2,3-Tpumerni- 0.010
(1.ampoa, 2.ambda., 3.0eta)
3. | 1,1,3-TpuMeTHUIIUKIOTeKCaH 0.075
4. | Hukmorekcan, 1,2,3-TpuMeTui-, 0.019
(1.ambda., 2.an0a., 3.60cTa.)-
5. | 1,1,2-TpuMeTHIIIUKIIOTeKCaH 0.020
6. | 1,2,3-TpuMeTHNIIMKIOTeKCaH 0.025
7. | 1-D1tin-2,3-1MMe THIIIUKIIOTeKCaH 0.041
8. | bunukio[3.1.1]renraH, 2,6,6-TpumeTni-, 0.316
[1S(1l.anbda., 2.60eTa., 5.a16(da.)]-
9. | Huknorerpanekas, 1,7,11-tpumeTnn-4- 0.393
(1-meTmmaTIN)-
> Cymma 0.908
TerpaajakmizamMemiéHHbIC
Ha(TEHOBbIE YIJIEBOAOPOABI
1. | 1,1,4,4-TerpaMeTUIIIUKIOTEKCAH 0.014
2. | 1-Otun-2,2,6-rpumerninukiorekcan $$ 0.048
2-Otun-1,1,3-TpUMeTUIIUKIOTEKCaH
3. | 1,2,4,5-TeTpadTUNIUKIOTEKCAaH 0.378
4. | HuknorekcaH, 1,2,3,5-TeTpanzomnpomnui- 0.670
> Cymma 1.110
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IeHTaaaxkuiasaMeléHHbIE
Ha()TeHOBbIE YIJI€BOA0POAbI

Hexarunpo-4,4,8,9,10-nenrameTri- 0.656
HadTanmuH

Cymma 0.656

IekcaankuniazaMeiéHHbIC
Ha(TEeHOBBIE YII€BOA0POAbI

1,1,4,4,7,7-1 ekcaMeTHIIIINKIIOHOHAH 0.724
Cymma 0.724
CymmapHoe coaep:kaHue Bcex 12.785

Ha(PTEHOBBIX YIJIEBOAOPOI0B

OneduHoBbBIE YIIIEBOIOPOADI

He3zameménnbie one(pHOBbIC
yIJIeBOAOPObI

4-Jleuen $$ (4E)-4-Jlenen 0.134

1-Honen $$ n-Hon-ene $$ Honen-(1) $$ 0.026
Honusnen

7-T'ekcanenen, (Z)- $$ (72)-7-T'excaneunen 0.617

1-Tenragenen $$ I'ekcaruapoarioTakceH 1.353

Cymma 2.130

MoHnoaaknizamMmenéHHbIe
oJie(pMHOBBIE YIJIEBOTOPOIbI

4-Metui-1-neuen 0.705
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2. | 2-Metun-Z-4-tetpanenecH 2.205

> Cymma 2.910

> CymMmapHoe cojep:kaHue Bcex 5.040

0Jie(pMHOBBIX YIJIEBOIOPOI0B
ApoMaTn4yecKue yrijieBoJaopoabl
He3zameménnbie apoMaTnyeckue
YIJIEBOIOPO/IbI

1. | benson $$ [6]Aunynen $$ Yronsnas 0.009
HadTa $$ [{ukaorexcarprueH

> Cymma 0.009

MoHoajku/JI3aMelIéHHbIE
apoMaTHYecKHue YrjeBoaopoabl

1. | Tonyon $$ Mertarun $$ Metunben3on 0.026

2. | benson, (1-metwmatun)- $$ Mzomporui- 0.045
oenzon $$ Kymon

3. | benszoun, (1-metwmnpomnmn)- $$ 0.053
BTOp-byTHn6enson $$ 2-Oennndyran

4. | bensou, (2-meTun-1-nponennn)- $$ 0.092
(2-MetunmnponeHus) 0eH301

5. | bensoun, (1-metni-1-6yrennn)- $$ 0.343
2-OeHn-2-TIeHTeH

6. | Bensomn, (1-otun-1-nponenun) $3$ 0.230

3-Oennn-2-neured $$ 3-Oennn-3-neuren
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1-Mertunnadranux 0.812
anbda.,.0era.,.0eta.-Tpumermwictupon $$ 0.181
2-byten, 2-metun-3-peHun-

Cymma 1.782

JAunankun3ameéHHble
apoMaTH4YecKHe YIrJIeBOJI0PO/bl

Beunson, 1-3tun-3-metun- $$ 0.212
Tonyoun, M-3Tii- $$ M-DTHnMeTHIOCH30IT

n-Kewnon $$ Bensomn, 1,4-qumernit- 0.109

Bensoun, 1-stmn-2-metun- $$ Tonyor, 0.070
o-otui- $$ o-DrunmernnGenson

benson, 1-metun-3-npomnuin- $$ Tomyou, 0.166
M-riporwia- $$ M-ITpomwnronyos

benson, 1-metrn-2-(1-metumatuil)- $$ 0.072
o-Kymon
benson, 1-metun-2-nporun $$ 0.079

2-TIpormnronyon $$ o-IpomunTonyosn

benson, 1-metrn-4-(1-metuanponun) $$ 0.273
1-BTop-0yTHN-4-MeTHIIOEH301

1,6-AumeTtnnnadranus 0.999

Cymma 1.980

TpuankuwizameméHHble
apoMaTH4iecKue yIrJjeBoJ10pPo/bl

1,2,4-Tpumernnoenson $$ Kymon 0.075
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2. | 1,2,3-TpumetmnbOenson 0.286
3. | 2-Dtun-1,4- numMeTHI0EeH30.1 0.172
4. | Benson, 1-3tun-2,4-numerni- $$ 0.118
4-DTUN-M-KCUJIOJ
5. | benson, 4-stun-1,2-qumernn- $$ o-Keu- 0.470
o1, 4-51mn- $$ 2-MeTHIIIEHTHIATOTY O
6. | Hapramun, 1,6,7-tpumernin- $$ 0.767
2,3,5-Tpumernnaadramia
7. | 4,6,8-TpumeTnnasynex 1.204
> Cymma 3.092
TerpaajakmizamMemiéHHbIC
apoMaTH4YeCKHe YIJIeBOJA0POIbI
1. | 1,2,4,5-Terpamerunbenson $$ dropoa 0.223
2. |1,2,3,4-Terpamermnbenson $$ IpenuTon 0.145
3. | AR-atun-1,2,4-tpumeTunoeH301 0.137
4. | bensoun, 1,2,3,4-rerpamernin-4-(1-metu- 0.469
ITCHWUI)
5. | (2)-2-(1'- nponieann)me3utuieH $$ 0.486
Mesurunen, 2-nponenun, (Z)-
Cymma 1.460
CymMmapHoe coep:kaHue Bcex 8.323

APOMATHYECCKUX YIJIEBOI0OPOAOB
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Hadreno-apomaruveckue
YIJIEBOIOPOAbI

He3ameménnblie HapTEHO-
apoMaTH4YecKHue YIJjeBOI0PO/bl

Hadramun, 1,2,3,4-terparuapo- $$ 0.774
Terpanan $$ Terpanuu
Wupan $$ 1H-NUunen, 2,3-auruapo- $$ 0.249
benzonuknonenran $$ I'mapungen
OxkraruapodeHaHTpeH 0.952
1,2,3,3a,8,8a-rekcaruaponukiioneHr|[a]- 0.315
WHJICH
benzonuknorentatpuen $$ 5H-Benso[a]- 0.462
LIUKJIOTENTEH

Cymma 2.752

MoHoanku3aMeléHHbIe HAPTEeHOo-
apoMaTH4yecKHe yrjieBoa0poaAbl

1-Metun-2-perunuukionponas 0.402
Hadranun, 1,2,3,4-TeTparuapo-2-mMeTui- 0.268
$$ 2-Merunrerpanux
Hadranun, 1,2,3,4-rerparuapo-6-meTu- 0.697
$$ 6-Merunrerpaiux
Hadranun, 1,2,3,4-terparuapo-5-meTui- 0.815
$$ 5-Mertunrerpanun
Hadramun, 6-3trn-1,2,3,4-rerparuapo- 0.310
$$ 6-DTunrerpanun

Cymma 2.743
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JAnankunzamemiéHHble HA(pTEHO-
apoMaTH4yecKHe yIrieBoA0OPOAbI

1. | Hadramun, 1,2,3,4-terparuapo-2,7- 0.881
mumeta- $$ 2,7-JlumeTrnreTpaanH

2. | Hadranus, 1,2,3,4-Ttetparuapo-1,1- 0.629
numetni- $$ 1,1-/TumernnreTpannd

3. | Hadramun, 1,2,3,4-terparuapo-1,4- 0.352
mumetn- $$ 1,4-lumeTrareTpaana

4. | 1H-Unnen, 2,3-auruapo-4,7-numetnn- $$ 0.371
WUnnan, 4,7-1uMeTni-

> Cymma 2.233

TpuankuiazameméHHble HAQTEHO-
apoMaTH4ecKHe yIjieBoA0POIbl

1. | Hadramun, 1,2,3,4-terparuapo-2,5,8- 0.656
tpumetui- $$ 2,5,8-Tpumerunrerpanun

2. | 1H-UnuneH, 2,3-guruapo-1,1,3-tpumernn - 0.171
$$ Unnan, 1,1,3-tpumeTni-

3. | 1H-UnneH, 2,3-murunpo-4,5,7-TpuMeTn - 0.165
$$ 4,5,7-TpumeTraunaan

> Cymma 1.792

> | CymMmapHoe cojep:kaHue BcexX Ha(Te- 9.520

HO-apOMaTHY€CKUX YIJI€BOAOPOAOB
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Crepouanl
1. | 14-Bera-H-TIperna A $$ 14B-IIpernan 3.190
> CymMapHoe cojiepKaHue CTePOHI0B 3.190
I'erepoaromMHbIe coeqMHEHMS
A3oTcoep:kamme
1. | 2,4-Tumetni-1,5-auazadurukio[3.1.0] 0.123
rexcas (Imc-)
2. | 4-Oenun-1,2,3,6-TeTparuAponupuInH 0.296
3. | N,N'-/IuGytunuaearuapa3sua 0.053
> Cymma 0.472
Kucaopoacoaepsxkamue
1. | 2-Otun-4-metun-5,6-quruapo-2H-nmupan 0.026
2. | 2-T'entundypan $$ 2-u-I'entundypan 0.192
3. | Tper-byTun-8-merun-10-a3zaburukio- 0.521
[4.3.1]neka-3,7-muen-10-kapOokcuiar
> Cymma 0.739
> CymMapHoe coep:kaHue Bcex 1.211
reTepoaTOMHBIX COeTMHEeHMT
KomiutekcHbie coeMHeHUust
1. | XKeneso, Tpukapbonunxiop (3ra.3-2- 0.595
TPOIICHHMII)-
> | CymmapHoe coaepkaHne KOMILIEKCHbIX 0.595

COeIUHEHUM
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IIpouyue coenrHeHUst

Oxuc/ieHHbIe KOMIOHEHTDI
(KeTOHBI, CIMPTHI, KHCJIOTHI, 3(PUPHI)

1. | bunukno[2.2.1]renT-2'-eH-7'-UauIeH)- 0.062
YKCYCHAasi KUCJIOTa

2. | Metun-4,6-nexaiueHIIOBIN dhUp 0.496

3. | 2-bytun-1-oktanon 0.156

4. | 1-Metuin-ounukino[4.1.1]okran-7-ox 0.026

5. | ben3unoBsli (TuIeHTEPUPOBAHHBIN) 0.180
METHJIOBBIN 3pHp

6. | TpaHc-4-MeTmi-5-u30npONMIIHKIIO- 0.038
MeHT-2-eH-1-0H

7. | 2-lluxionenteH-1-oH, 2-(2-0yreHmn)-4- 0.339
rugpokcu-3-metun-(Z) $$ LHuneponon

8. | TpaHc-2-OTHi-3-METUIUKIOTEKCAHOH 0.059

9. | CayibBHasaH (TEPIICHOMT) 0.29

10. | IMMupuauH-3-kapOOKCaMuUJ, OKCUM, 0.525
N-(2-tpudropmernndenmn)-

> CyMMmapHoe coep:kaHue Bcex 2.171

OKMCJIEHHBIX COeJIMHEeHUM
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2. KoMNOHEHTHBIH COCTAB /1€eapOMATU3UPOBAHHOM

Taoauna 2. Hadreno-napadpunonasi ppaxkuus

(pakuuu 1U3eJJbHOT0 TOIJINBA

Ne Anudarnyeckue yrieBoaopoabl Conep:xa-
Hue, %
H-Ilapadgunbl
1. | a-T'enran $$ lentunruapun 0.018
2. | u-Okran $$ N3o00kTan 0.137
3. | u-Honan 0.391
4. | u-Jlexan $$ Nzonexan $$ ermmruapu 0.818
5. |H-YHOekaH 1.265
6. | u-omexan $$ Mzomonexan 1.730
7. | v-Tpuaexan 2.459
8. | u-Terpanekan 3.022
9. | u-Ilenragexan 3.427
10. | u-T'ekcanekan $$ Ileran 2.867
11. | g-I'enTagekan 2.605
12. | a-Oxranexkad 2.534
13. | s-Honanekaun 2.307
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14. | u-Diiko3an $$ Nko3an 2.112
15. | u-Jloko3an 1.295
16. | u-Tpuko3an 0.590
17. | a-Terpako3an 0.592
18. | u-IlenTako3an 0.174
19. | Teneiiko3an $$ u-I'eHeiiko3an 2.841
20. | 'excako3an 0.030
> Cymma 31.214
MoHnoaakun/3amMmeiéHHbIC
anudarnyeckue yriaeBoa0poabl
1. | 3-Mermnrekcan $$ 2-Drunenrtan 0.005
2. | 2-MerunrenTtan 0.040
3. | 3-Metunrenran $$ 2-Otunrexcan 0.022
4. | 2-Metunokran $$ N3zonoHan 0.085
5. | 3-Mertunokran $$ Oxran, 3-meTmin- $$ 0.100
N30HOHAH
6. | 4-MeTtuinHoHaH 0.143
7. | 2-MeTtunHOHaH 0.104
8. | 3-Metusnonan $$ 3-MerunHonan (DL) 0.127
9. | 5-byrunHoHaH 1.741
10. | 4-Mertunaekan 0.348
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11. | 5-Merunaekan 0.162
12. | 2-MeTmnaexad 0.256
13. | 3-Mertunzaekan $$ 2-DtunHoHaH 0.186
14. | 6-Metunynaexan 0.425
15. | 4-MetunyHaekaH 0.340
16. | 2-MetunyHnaexan 0.308
17. | 3-MetunyHaekan 0.381
18. | 2-MeTmwigonekad 0.854
19. | 3-MeTtuinnoaekan 0.442
20. | 2-MeTuntpuaexan 0.623
21. | 5-MeTunrerpanekan 0.635
22. | 3-Metunrerpaaekan 1.033
23. | 2-Metminenraaekan 0.818
24. | 3-Metunnenraaekan 1.117
25. | 2-MeTtunrekcaaekan 1.297
26. | 3-MeTuirekcaaekad 1.102
27. | 2-Metunrentagekad 1.264
28. | 3-MeTunrenrajaekad 1.165
> Cymma 15.123
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JInankuiazamMenméHHbIe
anupaTuyecKue yrjieBoa0pPoabl

1. | 2,3-/lumernirentan 0.037
2. | 2-Metun-3-3TUnTenTaH 0.106
3. | 2,5-/luMeTHIIOKTaH 0.038
4. | 2,6-/IlumeTrIIOKTaH 0.266
5. | 3,7-luMeTHITHOHAH 0.057
6. | 5-Dtun-5-meTrinekau 0.092
7. | 2,6-IumernnyHaekan 0.828
8. | 4,8-Iumetuntpuackan 0.708
> Cymma 2.132
TpuankuiazameméHHbie

anudarnyeckue yrieBoa0poabl
1. | 2,6,10-Tpumerunrerpagckan 0.600
2. | 2,6,10-TpumerunmnenTanekan 2.818
> Cymma 3.418

TerpaankuiazamemiéHHbIE

aaudaTHYeCKue yriieBoI0Poabl

1. | Ilenranekax, 2,6,10,14-terpameria- $$ 4.438

IIpucran
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Texcanekan, 2,6,10,14-terpamerun- $$ 4.457
duran

Cymma 8.895

CymMmapHoe cojep:KaHue Bcex 60.782

aJn(aTuyecKux yrieBoa0poos

HadreHnoBbie yriieBoaopoabl

H-Ha¢reHoBbIe yriieBoaopoasl

1. | Hukinogonexkan 0.236
2. | llukmorerpanexkan 0.524
3. | [luknonenTagekax 0.468
4. | Cnimpo[4.5]nexan 0.047
5. | Hadranun, gexkaruapo-, tpanc- $$ 0.053
TpaHc-/lexanux
burukio[4.4.0]nexan $$ lexarumpo- 0.198
HadTauH
bunmkio[3.3.0Jokran $$ Oxraruapo- 0.020
NICHTAJICH
1H-WuneH, okraruapo-, nuc- $3$ muc- 0.100

I'excaruapounnan $$ uuc-I'uapungan

Cymma 1.646

MoHoaaKnI3aMeIlléHHbIe
Ha()TEeHOBbIE YIJIEBOXOPOAbI

OTUIUKIIONEHTAaH 0.012
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2. | Huknonenras, nentwi- $$ INenran, 0.185
1-1MKIoneHTHII-

3. | 'excunmukionenTan 0.239

4. | Metunuuknorekcas $$ Cexcton b 0.045

5. | OTuanmMKIorekcan 0.118

6. | H-IIponmmimukIOTeKCaH 0.174

7. | 3-MeTuInuKIorekcex 0.023

8. | u-byrumuknorekcan $$ byrasn, 0.236
1-nuKIIorexcui-

9. | Iuxnorekcan, nentui- $$ Ienranx, 0.320
1-mukIorekcmi-

10. | Tenrunmuknorekcan $$ 1-I{ukmorexcu- 0.562
rernraq

11. | 3-Hoawmi-1-umkinorekces 0.323

12. | luksorekcan, 2-npornenun- $$ Asri- 0.932
LIUKJION€KCaH

13. | DTUIHUKIONOAEKAH 0.239

14. | 1-MeTnnuukioaoaeKaH 0.524

15. | dexarunpo-2-metunHadTainH 0.264

16. | Tpanc-anTH-1-MeTHI-IeKaruApOHA(TATIHH 0.461

17. | JdexanuH, aHTH-1-MEeTHI-, ITUC- 0.193

18. | 2-MeTunoKTaruAponeHTaiIeH 0.107

172




Dizel yanacagimin va onun aromatiksizlasdirilmis va
parafinsizlasdirilmis fraksiyalarinin madda tarkibi

19. | MeTuIuKI0100€KaH 0.545
20. | 2-Metun6urukino[2.2.2]okran 0.072
21. | uuc-3-Drunbunukio[4.4.0]nexan $3$ 0.262
2-DTunaeKaruipoHa TauH
22. | 9-Metun6urukino[3.3.1]HoHan 0.054
23. | Honekan, 3-mukinorekcui- $$ (1-Drumn- 1.620
JICIIAIT) [IAKIIOT€KCaH
24. | 2- lluxnorekcwiaeKaH 0.605
25. | (1-MeTHITHOHMII)ITUKIIOTeKCaH 0.731
26. | 2-Iuxmorexcumokran $$ (1-Metui- 1.703
TeTITHII) TUKJIOTCKCaH
27. | Yunexkan, 4-muknorekcun- $$ (1-TIpormwn- 1.180
OKTHJI)[IUKJIOTEKCaH
> Cymma 11.729
JAnankuiazamMmemiéHHbIe
HadTeHOBbIE YI1EBOAOPOAbI
1. | 1,2-JIuMeTHIILMKIIONICHTaH 0.005
2. | TpaHc-1-DTui-3-MeTUIUKIIONIEHTaH 0.019
3. | HuknonenTaH, 1-3Tuia-2-MeTUA-, IIUC- 0.036
4. | HMuknonenran, (1-metumoTun)- $$ 0.009
[{uknoneHTaH, U30MPOTTHII-
5. | nuc-1-DTui-2-MeTHIMUKIOIEHTaH 0.034
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6. | Tpanc-1-MeTwmi-2-pOnUIIIUKIONICHTaH 0.068
7. | 1,2-JIumponuIyuKIOTIeHTaH 0.164
8. | 1-IlenTHa-2-IpONMIIUKIOTICHTaH 0.369
9. | Tpanc-1,2-JIluMeTHIIIMKIIOTeKCaH 0.056
10. | 1,1-/IuMeTHIIUKIOTeKCaH 0.005
11. | rpanc-1-DTun-4-MeTHIIMKIOTeKCaH 0.119
12. | quc-1-D1tuin-3-MeTHIIMKIOreKCaH 0.154
13. | 1I-MeTni-1mc-2-3TUIHKIOTeKCaH 0.012
14, | 1-MeTun-3-nponmIIUKIOTeKCaH 0.108
15. | Tpanc-1,3-IuMeTUIUKIIOTeKCaH 0.180
16. | 1-MeTtuin-2-MeTHIEHIIMKIONeKCaH 0.131
17. | (4-MeTumeH T ) IUKJIOTeKCaH 0.371
18. | 1-tper-byTun-4-(HeonmeHTUITHICH)- 0.195
LIMUKJIONeKCaH
19. | bunukno[4.1.0]rentan, 3-meTni-7- 0.261
[IEHTHII-
20. | nuc-1,6-Aumernicnupo[4.5]nekan 0.464
21. | Hadranun, nexaruapo-1,6-qumernn- $$ 0.246
1,6-nuMeTHIAeKaATINH
22. | Hekaruapo-2,6-nuMeTmiHapTaTuH 0.210
23. | Hukmorekcas, (2-3Tui-1-MeTHIOy THITH- 0.413

JICH)-
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24. | Hukmonentad, 1-metni-3-(2-mMeTui- 0.336
npormn)- $$ 1-M300yTrin-3-MeTHIIHKIO-
NICHTaH

25. | lHuknorekcan, 1-(1,5-numernnrexcun)-4- 0.429
(4-meTumeHThI)-

> Cymma 4.394

TpuaakuiazameméHHbIe
Ha()TEeHOBbIE YIJIEBOIOPOIbI

1. | 1,2,4-TpuMeTHIIIIKIOTICHTaH 0.008

2. | 1-tpanc-2-nmc-3-TpaHC-TPUMETHIITUKIO- 0.008
MICHTaH

3. | 1,1,3-TpuMeTHIIUKIOTeKCaH 0.082

4. | 1,2,4-TpuMeTUNIUKIOTeKCaH 0.058

5. | Huknorekcan, 1,2,3-tpuMeTni-, 0.073
(1.ampoa., 2.ampda., 3.0eTa.)-

6. | 1-O1tnn-2,3-IuMeTIIIUKIOreKCaH 0.037

7. | lluknorekcan, 1-metun-4-(1-metui- 0.059
OyTumn)-

8. | Huknorekcan, 1-metun-4-(1-meTun- 0.043
ITEHHII)-, TPAHC-

9. | 2,4- Iu>Tnn-1-MeTUILMKIOT€KCaH 0.103

10. | Huknonponax, 1-6ytun-1-metun-2- 0.057
TIPOTIHII-

11. | bunukino[3.1.1]renraH, 2,6,6-TpuMeTni-, 0.144

$$ tpanc-ITunan $$ uuc-Iunan
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12. | bunukino[3.1.1]renraH, 2,6,6-TpuMeTni-, 0.293
[1S-(1.anbda.,2.6eTa.,5.a0b04a.)]-
13. | Hukmonenran, 1,3-mumerni-2-(1-metui- 0.121
STEHU)-
14. | Huknorerpanekan, 1,7,11-tpumernn-4- 1.135
(1-metmmaTn)-
> Cymma 2.221
TeTrpaaJkuwizaMeméHHbIC
HadTeHOBBbIE YIJI€BOAOPOAbI
1. | 1,1,3,5-TerpaMeTUIIIUKIOTEKCaH 0.016
2. | 2-Ortun-1,1,3-TpuMeTHIIIHKIOTeKCaH 0.062
3. | luknorekcaH, 1,2-nuMeTni-3-nieHTHI-4- 0.884
TIPOITHJI-
4. | 1,2,4,5-TeTpasdTUniuKiIorekcan 0.227
> Cymma 1.189
IlenTaankuia3amenmiéHHbIe
Ha(TeHOBbIE YIJIEeBOJIOPOAbI
1. | Jexarunpo-4,4,8,9,10-nearamern- 1.058
HaTATHH
> Cymma 1.058
OxkTaajakuia3aMeliéHHbIe
Ha(TeHOBbIE YIJI€BOAOPOAbI
1. | OkxTaMeTHIINKIONEHTEH 0.618
> Cymma 0.618
> CymmapHoe cojep:KaHue Bcex 22.855

HA(QTEHOBBIX YIJI€BOI0POI0B
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OseuHOBBIE YIJIEBOIOPOIBI

He3ameménnbie ojie(puHOBbIC

YIJIE€BOIXOPOIbI

1-Honen $$ u-Hon-1-ene $$ Honen-(1) 0.032
$$ Houunen

4-Jleuen $$ (4E)-4-/leuen 0.135

1-Honanenen 0.536

Cymma 0.703

MoHoaJaKn3aMelniéHHbIe
oJie(pMHOBBIE YIJIEBOIOPOIbI

2-Oxkren,4-3tun- $$ (2E)-4-Dtun-2-oxten 0.058

3-T'enrreH, 4-nponwi- $$ 4-Tpormin-3- 0.068

remnTeH

6-Tpunenen, 7-metuin- $$ (6E)-7-Merui- 1.183

6-TpuaereH

2-Metun-Z-4-terpajaeneH 0.687

[lentanek-/-eH, /-OpoMMeTUI- 0.544
Cymma 2.540

TpuaakuzamMeéHHblIe
o/1e(pUHOBBIE YIJ1€BOIOPOAbI

2,2,4-Tpumerun-3-rexkcen $$ (3E)-2,2,4- 0.068
Tpumernn-3-rekceH

Cymma 0.068

CymMapHoe coJepkaHue Bcex 3.311

0.1e(DMHOBBIX YIJ1€BOI0PO/I0B
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Jlpyrue HeHAaChIIEeHHbIE
YIJIEBOAOPOIbI

1. | 7-IlenTanenun 0.417
2. | 3-(IukmomeHTHIMETHII)-3, 7 - TUMETHJI- 0.521
okTa-1,6-muen
> Cymma 0.938
> | CymmapHoe coaep:kaHue BceX JPYrux 0.938
HEHACBIIIEHHBIX YIJIeBOI0POI0B
Hadreno-apomaruueckue
YIJ1€eBOAOPOAbI
Monoajaku/3aMeliéHHbIe HAapTeHOo-
apoMaTH4YecKHe YIJeBOA0POaAbI
1. | 1-Metun-9,10-nuruapodenantper 0.288
> CymmapHoe coep:kaHue HapTeHo- 0.288
apoMaTH4YeCKHUX YIJI€BOI0PO10B
I'erepoaromHble coeqMHEHMS
A3oTcoaepikaniue
1. | g-Otun-1,3-gurtnonsonngonus $$ 1H- 0.009
Wzoungonun-1,3(2H)-autroH, 2-3THi-
> Cymma 0.009
Kucsopoaconepxamue
1. | 2-Dtun-4-metun-5,6-nuruapo-2H-nupan 0.054
> Cymma 0.054
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Cepoconepxamue
Tuoden, 2-meTni-5-(1-MeTHIIPOH)- 0.079
Cymma 0.079
CyMmMmapHoe cojep:KaHue Bcex 0.142

reTepoaToMHbIX COCI[I/IHeHI/Iﬁ

KoMmiuiekcHbIe COCANHCHUA

bakTepruoxmopoduii-c-cTeapuin 0.545

CyMmmapHoe coep:kaHue 0.545
KOMILTEKCHBIX COeTNHEHN

IIpoune coequHeHust

OxkucieHHast 4acTh
(KeTOHBI, CHUPTHI, KHCJIOThI, 3(PHPbI)

TpaHC-2-DTHII-3-METHIIIUKIOTeKCAHOH 0.076
3-1{uknorekcunmuaeH-4-3THII-2-reKCaHoH 0.300
2-(2'-ITponennn)-3,3- AMMETHIIIIHKIIO- 0.190

rekcan-1-ou

burtukno[2.2.1]rentan-2-on, 1,4,7,7- 0.409
TETPaMETHII-

JlexananoBast KUCIIOTA, JUCIIUIOBBIN 0.227
s¢up $$ [Innennncedanuuar

I'entadTopOyTaHOBas KUCIOTA, TerTa- 0.428

JeTIMIIOBBIN 3pup
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7. | 1-Okranoun, 2-6ytun- $$ 2-byrun-1- 0.203
okranoa $$ 2-Byrunokranon

8. | 3,7-mumernn-6-oxteHans $$ 0.723
Lurponemnans $$ Poaunan

9. | Murerpaneumnossiii 5¢pup $$ 1.343
1,1'-oxcubuc-rerpanexan $$ Terpaneru-
JIOBBIH 2¢up

10. | 2(1H)-Hadranenon, oxraruapo-4a- 0.418
METHJI-, ITUC-

11. | IlpousBoaHBIC TepaHUI-TEPAHHIOIA 0.498

12. | 2(1H)-Hadranenon, okraruapo-4,4a- 0.215
nuMmeTni-, (4.aneda.,4a.anpda.,8a.oera.)-

13. | 2(1H)-Hadranenon, okraruapo-4a,7,7- 0.286
TPUMETHII-, TPAHC-

14. | [luxnoneKaHOH 0.050

15. | Kpunrorentun 0.753

16. | 2-ITunepuannon, N-[4-6pom-H-OyTHI]- 0.688
$$ 1-(4-BpoMOyTHIT)-2-TUTICPUTTHOH

17. | CanbBuanas (TepreHoum) 0.993

18. | 2-oneuen-1-mi(-) SHTapHBIN aHTHUAPHUT 0.494
$$ 2,5-Oypananon, 3-10A€ICHII-

> | CymMmapHoe coJepkaHue OKUCTEHHbIX 8.294

COeIUHEHUN
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3. KoMnoHeHTHBI| COCTAB /IeapoOMATU3UPOBAHHOM
U JenapauHU3UPOBAHHON Ppakumu

AU3CJIBbHOI'0 TOIIJINBA

Tab6auua 3. HagrenoBasi ppakums

Ne Asmmdaruyeckue yriaeBoa0poabI Copnepixa-
Hue, %
H-Ilapa¢punbl
1. | g-T'enran $$ lentunruapun 0.017
2. | u-Okran $$ N3o00kTan 0.023
3. | u-Honan 0.170
4. | u-Jlexan $$ Nzonexan $$ Jermmruapun 0.587
5. |H-YHOekaH 1.116
6. | u-onekan $$ Anmaxan 12 $$ Msononekan 1.720
7. | v-Tpuaexan 2.590
8. | n-Terpanexan 3.289
9. | u-Ilenragexan 3.755
10. | a-I'ekcanexan $$ Lleran 3.021
11. | g-I'enTagekan 3.942
12. | a-OxTagexan 2.628
13. | u-Diiko3an $$ Nko3zan 2.093
14. | s-Houanexan 2.491

181




E.B.Zeynalov, D.B.Tagiyev, Y.M.Nagiyeyv,
E.R.Hiiseynov, F.B.Nazarov, 9.B.Hiiseynov

15. | u-Jloxo3an 1.225
16. | a-Tpukozan 0.728
17. | u-Terpako3an 0.394
18. | u-lIlenTako3an 0.101
19. | u-I'ekcako3an $$ Cepan 0.031
> Cymma 28.921
MoHoajaku/I3aMeléHHbIE
aaudaTHyecKue yrieBoaopoabl
1. | 2-Otunnenran $$ 3-Metunrekcan 0.005
2. | 2-Metunrentan 0.038
3. | 3-Metunrenrtan $$ 2-Dtunrexcan 0.021
4. | 2-Metunokran $$ NzonoHan 0.036
5. | 4-MeTtunHoHaH 0.088
6. | 2-MeTtunHOHAH 0.062
7. | 3-Metunnonan $$ 3-Metunnonan (DL) 0.078
8. | 5-byrunHoHaH 1.877
9. | 5-Merungekan 0.120
10. | 2-MeTmnaexad 0.221
11. | 3-Metunaekan $$ 2-DTunHOHAH 0.141
12. | 4-Metunaexad 0.260
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13. | 5-MetunyHnaekan 0.115
14. | 6-MetunyHaekan 0.259
15. | 4-MetunyHnaexan 0.302
16. | 3-MetunyHaekaH 0.339
17. | 2-MetunyHnaexan 0.834
18. | 4-Mertunnoaekad 0.805
19. | 3-Metunnoaekan 0.441
20. | 2-MeTtuntpunekas 0.800
21. | 5-Merunrerpanexan 0.851
22. | 3-MeTunrerpaaekan 1.033
23. | 4-MeTtunnearaaekad 1.111
24. | 2-Metwinenraaekan 0.889
25. | 3-MeTtuinenraaekad 1.236
26. | 2-MeTuirekcaaekan 2.659
27. | 3-Metuinrekcazaekan 1.200
28. | 2-Merunrentagekad 1.316
29. | 3-Merunrenraaekad 1.248
30. | 9-MerunHoHaaeKaH 0.857
> Cymma 19.312
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JInankuniazaMmemiéHHbIe
anudaTnyecKue yrieBoaopoabl

1. | 2,3-/lumernirentan 0.009
2. | 2-MeTun-3-3TuirenTan 0.058
3. | 2,5-luMeTHIIOKTaH 0.019
4. | 2,6-/IlumeTrIIOKTaH 0.146
5. | 3,7-luMeTHITHOHAH 0.164
6. | 2,6-luMeTniiekan 0.030
7. | 2,6-umernnyHaekan 0.329
8. | 4,8-Iumetuntpugckan 0.770
> Cymma 1.525
TpuankuiazameméHHbIe
anudarnyeckue yrieBoa0poabl
1. | 2,6,10-TpumeTunrerpaaekan 0.679
> Cymma 0.679
TerpaankuiazamemiéHHbIE
aandaTnyecKue yrieBoaopoabl
1. | Ienramekax, 2,6,10,14-terpametia- $$ 4.859
IIpucran
2. | I'ekcanexan, 2,6,10,14-rerpamerni- $$ 5.382
dutaH
> Cymma 10.241
> CyMmmapHoe cojep:KaHue Bcex 60.678

aJu(paTHYECKUX YIJIeBOI0PO/JA0B
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HadreHoBbie yriieBoaopoabl

H-HadreHoBbIe yriieBogopoabl

1. | lukmonenTaackan 0.493
2. | lluknomonekan 0.204
3. | lukorekcaaekan 0.459
4. | lluxnorerpanekaH 0.975
5. | bunukno[5.3.0]nexan $$ Jlexarumpo- 0.028
asynen $$ INeprumpoasyien
Hadranun, nexaruapo-, uuc- $$ nuc- 0.033
burnkio[4.4.0]nexan $$ 1uc-/lexannn
bunnkno[4.4.0]nexan $$ Jlexaruapo- 0.151
HadTanmuH
1H-Unpen, oxkraruapo-, uuc- $$ uuc- 0.062

I'excaruapounnan $$ nuuc-I'uapungan

Cymma 2.405

MoHoaJKn/I13aMelléHHbIE
Ha(TeHOBbIE YIJI€BOA0OPOAbI

OTUNMUAKIONEHTaH 0.012
OTUANPONMILMKIONEHTaH 0.046
[Mukinonenran, neutun- $$ Ienrax, 0.134

1-uuKIIOTIEHTHUIT-

[uxonenTan, (2-metuanpornmi)- $$ 0.065

[{uxnonenTan, n300yTUI-
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5. | deummukinonenran $$ Jexan, 1-nukio- 0.574
[IEHTHII-

6. | Metunuuknorexcad $$ Cexcron b 0.043

7. | DTAUIUUKIIOTEKCAH 0.029

8. | [Ipommnmmkiiorekcan 0.091

9. | u-byrunuknorekcan $$ byras, 0.169
1-nuKIIorexcui-

10. | ukmorekcan, nentui- $$ IenraHx, 0.318
1-uuKIIoreKcuII-

11. | (4-MeTHINeHTHII)IIUKIIOTeKCaH 0.358

12. | (1,3-/IuMeTHIOy THIT)ITUKIIOTeKCaH 1.220

13. | Huksorekcan, 2-npornenun- $$ Asri- 1.840
[UKJIOTEKCaH

14. | Hexan, 2-muknorekcui- $$ (1-Merui- 0.720
HOHWJI )IIUKJIOTeKCaH

15. | DTunnuKIo0AeKaH 0.247

16. | 1-MeTHIuKIO0AEIIEH 0.532

17. | Tentrnuknorekcad $$ 1-I{ukmorexcu- 0.583
renTad

18. | 1-Metun-1-nukinoaeneH 0.069

19. | sumo-2-Metunouiukino[3.3.1]aonan $$ 0.092
2-Metunounukio[3.3.1]JHonan

20. | Vunekan, 4-nuxnorekcun- $$ (1-Mertui- 1.158

JICIIAIT) [IUKIIOT€KCaH
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21. | Jonekan, 3-uknorexkcuin- $$ (1-Druin- 1.714
JICIIAIT) [IUKIIOT€KCaH
22. | Jexaruapo-2-meTriaHapTaInH 0.225
23. | 2- MeTmieKkanuH, TpaHc- 0.410
24. | JlexanuH, aHTU-1-MeTHII-, IIHC- 0.167
25. | 2-DOrunaexaruapoHadTaaInH 0.053
26. | nuc-3-Ormnoumukino[4.4.0]nexan $$ 0.247
2-OTunaeKaruipoHad TalauH
> Cymma 11.116
JAunankuinzamemiéHHble
Ha()TEHOBbIE YIJIEBOAOPOIBI
1. | 1,2-JlumMeTHIIMKIIOTICHTaH 0.005
2. | TpaHc-1-OTHn-3-MeTHIIIUKIIONICHTaH 0.018
3. | Hukmonenran, 1-3Tui-2-MeTHI-, IIHAC- 0.035
4. | Tpanc-1-Metun-2-mpOonuIIuKIONeHTaH 0.028
5. | 1,2-IuniponuIUKIOTIEHTaH 0.056
6. | (+)-(1S, 2R)-1-bytun-2- 3TUILHKIIO- 0.050
[IEHTaH
7. | luknonenrax, (1-metmn-1-(2-metmi-2- 0.438
IPOIEHNN )-
8. | Tpanc-1,2-IuMeTUIIMKIIOTeKCaH 0.054
9. | 1,1-IuMeTHNIUKIOreKCaH 0.005
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10. | 1-DTrn-4-MeTHIIIUKIIOTEKCAaH 0.035
11. | Tpanc-1-OTHn-4-MeTHIUKIOTeKCaH 0.016
12. | 1-D1min-3-MeTUIILUKIOTeKCaH 0.035
13. | muc-1-DTrin-4-Me THIIUKIIOreKCaH 0.017
14. | 1-MeTun-3-nponmIIUKIOTeKCaH 0.067
15. | Tpanc-1,3-/IuMeTHIIIUKIIOTeKCaH 0.116
16. | luximorekcan, 1-metun-4-(1-meTui- 0.061
ATUJTUJICH )-
17. | HukmorekceH, 4-(4-3THIIIUKIOTeKCHI)-1- 0.684
[IEHTHII-
18. | bunukino[4.1.0]renTan, 2-mMeTmiI-7- 0.250
[IEHTUII-
19. | e, tpauc-1,6-Aumernicnupo[4.5]nexan 0.197
20. | Hadranun, nekaruapo-1,6-numermn- $$ 1.027
1,6-mumMeTHIIEKAITUH
21. | DL-2-anbda.-N3onponun-uc-9.6era., 0.897
10.6era.-mumermnaekanua $$
(+)Banepuan
> Cymma 4.091
TpuankuwizameméHHble
Ha(TeHOBBIE YIJIEBOAOPOIbI
1. | 1,2,4-TpuMeTHILIMKIOTICHTaH 0.008
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[uknonenran, 1,3-qumerwn-2-(1-meTui- 0.075
sTeHun)-, (l.aneda., 2.anwda., 3.0era.)-

3. | 1,1,3-TpuMeTHIIUKIOTeKCaH 0.021
4. | 1,2,4-TpuMeTUIUKIOTeKCaH 0.011
5. | 1,2,3-TpuMeTHIIIUKIIOTeKCaH 0.014
6. | 1-D1tnn-2,3- IMMeTHIINKIONeKCaH 0.028
7. | 4a, 8-mUMETHIT-2-U30TPOIIIITIEPTHAPO- 0.541

Ha(TaIuH
Cymma 0.706

TerpaankuiazaMeiéHHbIE
Ha()TEHOBbIE YIJIEBOAOPOIBI

1-DOtun-2,2,6-TpuMeTHIIIMKIOTeKCaH 0.043

[uxnorekcan, 3,4-0uc(1-MeTUIITCHII)- 0.352
1,1-numeTnn

Huknorekcas, 1,2-quMeTnn-3-eHTUI-4- 0.848
IPOTIHJT
[ukmnorekcan, 1,2,4,5-retpastun- $$ 0.152

1,2,4,5-TeTpasTUIIMKIIOTEKCaH

[uxnorerpaaekan, 1,7,11-tpumetnn-4- 1.270

(1-meTumaTm)-

1,1,6,6-Terpamermicnupo[4.4.]HoHaH 0.114
Cymma 2.779
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IeHTaaaxkuiasaMeléHHbIE
Ha()TeHOBBbIE YIJIEBOTOPOIbI

1. | Jexarunpo-4,4,8,9,10-nearamerni- 1.036
HadTanmuH
> Cymma 1.036
> CymmapHoe coep:kaHue Bcex 22.133
Ha(TEHOBBIX YIJI€BOI0PO10B
OJiepuHOBBIE YII1€BOAOPOABI
He3ameménnnpie ojiepuHOBBIC
yIJ1€BOAOPOIBI
1. | 4-Honenen, uc/tpanc $$(4E)-4-loaeuen 0.058
2. | T-T'excaneueH, (Z)- $$ (7Z)-7-I'ekcanenen 0.750
3. | muc-3-enen $$ (32)-3-/lenen 0.077
> Cymma 0.885
MoHoajiku3aMenéHHbIe
oJie(pMHOBBIE YTJIEBOAOPOIbI
1. | 6-Tpunenen, 7-metun- $$ (6E)-7-Metui- 0.736
6-TpuaereH
2. | 2-Metun-Z-4-tetpanencH 0.650
> Cymma 1.386
> CyMmmapHoe cojep:kaHue Bcex 2.271

0J1e(pHOBBIX YIJIEBOJOPO/I0OB
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Jlpyrue HeHaChIIeHHbIE

YIJIEBOJAOPOABI
8-I'ekcangennu 0.711
CymMapHoe coaepskaHue Apyrux 0.711

HEHACBIIEHHBIX YIJIeBOI0POI0B

FeTepoaTOMHLle COeAMHCHUA

Kucsopoacoaepxamiue

2-Tentundypan $$ Oypan, 2-rentui- 0.071
(4aR, 10aS, 10bR)-7,7,10a-tpumeTni- 0.298

TpaHc-niepruaponadro[2,1-clmupan
(3aS, 9aS, 9bR)-6,6,9a-TpumeTHi-Tpanc- 0.429

nepruaponadTo|2,1-b]dypan
Cymma 0.798
I'anorenconep:xkamue

2-bpomaoaekan $$ lonekan, 2-6pom- 3.078
> Cymma 3.078
CymMmapHoe coep:kaHue Bcex 3.876

rerepoaTOMHBbIX COeIUHEHUI

IIpoune coequHeHUust

OxmuciieHHast 4YaCcTh
(KeTOHBI, CIUPTHI, KUCJIOTHI, 3(PUPHI)

7.anbda.-ruapokcu-6,11-nmuknodapH- 0.685
3(15)-en-2-ou
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2. | YkcycHas kucinoTa, 3,7,11,15-terpa- 0.480
METHIITeKCaIeIUIOBbIN APUp

3. | D, L-3-Kamdopkapbonosas kucinora $$ 0.265
dl-xkamdopkapboHOBast KHCIIOTA

4. | Ilpon3BoHBIEC TEpAHIII-TEPAHHOIIA 0.265

5. | (4S)I'ekcarunpo-4,9,9-rpumermn-1H- 0.245
3a,7-meranoa3zynen-8,8a(4H)uon

6. | 2-I'mapoxcu-2-u30MponuiI-5-MeTHII- 0.187
IIUKJIOTCKCaHOH

7. | 6-MeTuIOKTaruApOKyMaprH 0.076

8. | TpaHc-2-OTHi-3-METUIUKIOT€KCAHOH 0.040

9. | llukmonentaHoH, 2-MeTiI-3-(1-MeTHII- 0.027
ATHI)-

10. | 2-MeTunen-3-(2-MeTHIIITPOIIILT ) IUKJIIO- 0.024
NICHTaHOH

> CymmapHoe coep:kaHue Bcex 2.294

OKMCJIEHHBIX COeJIMHEeHUM
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IV. OO6cy:kaeHue moJy4eHHbIX JAHHBIX

Takum 00pa3om ObLIO BBISIBICHO, YTO B COCTaB TOILIMBA
BxomuT 55.74% amudaruyeckux, 5.04% onepuHOBBIX,
12.79% nadrenoBsIx, 8.32% apomatuueckux u 9.52% nad-
TEHOBO-apOMAaTUYECKUX YIJIEBOJOPOIOB. B He3HauuTenb-
HOM KOJIMYECTBE TaKXKe MPUCYTCTBYIOT HeMpeieabHbIC U Me-
TaJVIOKOMIUIEKCHBIE COEIMHEHHUS, T€T€POATOMHBIE KOMIIO-
HEHTBI, CTEPOUJIBI W MPOAYKTHI YACTUYHOTO OKHCICHUS
KOMIIOHEHTOB.

[locne mponeaypsl AeapomMaTH3alUU TOIUIMBA COCTaB
KOMIIOHEHTOB MeHsieTcsi u coctapisier 60.782% anudaru-
yeckux, 3.311% onedpunoBsix, 22.855% HadTeHOBBIX yrie-
BOJIOPOJI0B U 8.294% mpOoayKTOB YaCTUYHOTO OKUCIEeHUs. B
cocTaB (PpaKIMK TOIUTMBA BXOJST TAaK)KE B HE3HAUUTEITHLHOM
KOJIMYECTBE Ha()TEHOBO-apOMATHUECKHE YIIIEBOJOPO/IbI, re-
TE€POATOMHbIE KOMIIOHEHTBI, METAJNIOKOMIUIEKCHBIE COEIU-
HEHUS U CTEPOUJIBI.

[Tocne nponenypsl nenapaduHU3ALMUA AeapoOMaTH3UPO-
BaHHOU ()paKkIMy TOTUIMBA COCTAB KOMIIOHEHTOB COCTABIISIET
60.678% anmudatnaeckux, 2.271% onedpunonsix u 22.133%
Ha(TEHOBBIX YIIEBOAOPOJOB. B cocraBe aemapadunuzmpo-
BaHHOW (pakiuy TOIUIMBAa (PUKCHPYIOTCS HEIpeaeIbHbIe
COCIMHEHUS, T€TEePOATOMHBIE KOMIIOHEHTBI, CTEPOUIbl U
MPOJYKThl YACTUYHOTO OKUCIIEHUS] KOMIIOHEHTOB.
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CpaBHI/ITeHLHLIe JAaHHBIC 110 YTJICBOAOPOAHOMY COCTa-

By auzenpHoro tormmmBa ['HKAP-JIT u ero mapadunoBo-

Ha(TEHOBOM (PpaKIMKU C JaHHBIMU IO TOBAPHOMY AM3ENb-

HOMY TOIUIMBY W (pakiuu u3 pabotel [11] mpuBeneHsl B

tabmure 4 u 5.

Taoauna 4. [IpoueHTHBI yIJIeBOAOPOIAHBIN COCTAB

AU3CJIbHBbIX TOILIUB

Ne | Yraesogopoant JAu3enbHoe ToBapHoe nu-
TOIJINBO 3eJIbHOE TOIJIMBO
IF'HKAP (Ykpauna, Poc-

(Azepbaiimxan), | cus) % [11]
%

1. | IlapadunoBsie 55.7 44.85

2. | HadreHnoBble 12.8 33.15

3. | Apomatuyeckue 17.8 21.40

+HadTeHo-
apoOMaTHYeCKHue
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Tab6uauna 5. [IpoueHTHBIA YIJIeBOAOPOAHBIH COCTAB
AeapoOMAaTU3MPOBAHHON ppaKkuuu

AN3€JIbHBIX TOIIJINB

Ne | YraeBogopoabl Hadreno- Hadreno-
napaguHoBas napaguHoBas
bpakuus qu- dbpakuus

3eJIbHOT0 TOBAPHOI0

TonsiuBa 'HKAP AU3EJIBbHOTO0

(A3epOaiiaxan), TOIINBA

% (Ykpauna,

Poccus), %
[11]
1. | IMTapaduHoBsIe 60,8 57,5
2. HadTtenonsie 22.9 425

3. | ApomaTuueckue
+HadTeHo-apo-
apoMaTHYeCKHe

CpaBHeHI/IC JaHHBIX Ta6HI/IH 4ns IIOKa3bpIBacT, 4YTO B

nu3enbHOM ToruBe U ¢pakuun 'HKAP unentupummpyer-

ca Macca coeguHenuit (oxono 13,7% u 16,3%, cooTrBercT-

BEHHO), KOTOpble B 00pa3iiax TomiuBa U ¢ppakuuu u3 pado-

ToI [11] He mpuBOAATCA. DTO MOXKET OBITH CBSI3AHO C pa3pe-

112020011 (S)5 CITOCOOHOCTBIO U OCOOCHHOCTSIMU HCIIOJIb3YCMbIX

AHAIIUTUYICCKUX MCTOOOB U allllapaTyphl.
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Cnenyer 0cob60 OTMETUTh, YTO JAemapaduHU3aIus Je-
apOMaTU3UPOBAHHON (PpaKIMU AU3EIHLHOTO TOIUIMBA, MpaK-
TAYECKH HE MEHSIET MPOIEHTHOE COOTHOIICHUE MapaduHO-
BBIX ¥ HA)TEHOBBIX YIJIECBOJAOPOJOB M SIBJISETCS, MPAKTHYIE-
CKH JIMIIIHEW CTaAuell B Mpollecce MOATOTOBKU (PpaKuu JIIst
MOCJICTYIONIETO HMCIOJb30BaHUS B KadecTBE He(TeXuMmye-
CKOT'O CBIPBSI.
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KPATKAS THOPOPMAILIUA Ob ABTOPAX

3EMHAJIOB JJbJAP BATAJBIP
oriy — Yen-koppecnonaeHt Harwmo-
HanpHOM Axkanemun Hayk A3zep0Oaiin-
KaHa, JOKTOp XUMHUYECKHX HayK, Ipo-
deccop. 3aBenyroomuii abopaTopuei
«OKHcCIIeHne MEPEKUChI0 BOAOPOJA B
MPUCYTCTBUU HAHOYTJIEPOJHBIX KaTa-
nu3zatopoB» HWuHctutyra Kartanuza u
Heoprannueckoit Xumnn nMmenu akagemuka M.dD.Haruesa
Hannonansnoit Akagemuu Hayk Azep0Oaiimkana.

PykoBoautens mexayHapoaHoi nadopatopuun «DyHuaa-
MEHTAJIbHBIE HCCJIEA0BAaHUSA [0 CHUHTE3Y U IPUMEHEHUIO
KaTaJu3aToOpoOB Ha OCHOBE HAHOYIJIEPOJHBIX MATEPUAIIOB U3
kaycroononutoB HedTsHoro mpoucxoxiaeHus (INTER-
LABCAT)».

[Tpu3HaHHBIM CHEUAINUCT U IKCHEPT B 00JIACTU XUMU-
YECKOM KMHETUKH W KaTallhu3a, XMMHHU BBICOKOMOJIEKYJISIP-
HBIX COEIMHEHUI U He(PTEXUMUU.

OOGmacte HayuyHBIX wuccienoBanuii J.b.3eiHamoBa —
KUHETHKAa a3pOOHOT0 U MEPOKCHUIHOTO OKHCIIEHHUS YIJIeBO-
JIOPOJIOB M TIOJIUMEPOB, (yJJIepeHbl, YIIepOIHbIE HAHO-
TpyOKH, HAHOBOJIOKHA, MX (PYHKIMOHAJIN3UPOBAHHBIC aHa-
JIOTH ¥ HAHO-JTMOKCHUJIbl TUTAHA B KAUE€CTBE aHTUOKCUIAHTOB
U KaTallu3aTOpOB B PEAKUUAX OKUCICHUS, KMHETUYECKUU
aHaJM3 aHTHOKCUJAHTOB B CJIOXHBIX OpPraHMYECKUX M Hed-
TSHBIX KOMIIO3ULUSX, BOIPOCHl TEPMUUYECKON U TEPMOOKHC-
JUTENbHON CTaOUILHOCTH MOJIMMEPHBIX MAaTEPHUAIIOB.
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Kunernueckumu Meronamu Oblila BIIEpBbIE OINpesesieHa
aKTUBHOCTH MPHUPOJHBIX AHTHOKCHIAHTOB B COCTaBe aszep-
OaiipxaHCKUX HedTel U HePTIHBIX (pakUuil U MO PE3yIib-
TaTaM COCTaBJIEH WH(OPMAIIMOHHBIN OaHK JaHHBIX aHTH-
OKHUCJIUTEILHON aKTUBHOCTH HE(TSHBIX CUCTEM I10 azepoaii-
JUKAHCKOMY PETHUOHY.

Bnepsrie B AzepOaiimxane B a3p0OHBIX OKUCIUTEIbHBIX
nporeccax He(TSHBIX YIJIEBOJOPOAOB U MOJIUMEPOB ObUIH
NPUMEHEHBl U HCCIIEIOBAHbl B KAaYECTBE KaTalU3aTOPOB H
AQHTHUOKCHUIAHTOB YIJIEPOJHBbIE HAHOCTPYKTYPHL: (PyJIIepEHBI
Ceo 1 Cyp, MeTANIICOIEPKAIIIE OJJHOCTEHHBIE U MHOTOCTEH-
HBIC YTJIEPOJIHbIE HAHOTPYOKH U HAHOBOJIOKHA, ()YHKIIMOHA-
au3upoBaHHble yriepomanble coemuHenus — (OH),- u
(-NH),-Ce¢o, ruapoxcun, Br- u TEMPO-coaepxainue yrie-
POJIHBIE HAHOTPYOKH.

Pa3paboTanbl ycoBepIICHCTBOBAaHHBIE MPOIECCH MOTY-
YCHHUS CHUHTETUYCCKUX HE(MTSHBIX KHUCIOT M OKCHUKHCIOT.
[Toxpo6HO M3yueHBI MPOLECCH MOTYYEHHUS CIOXKHBIX d(pHU-
pPOB B TPUCYTCTBUU HAHO-JIMOKCHUJIOB TUTAHA M Ha OSTOU
OCHOBE TPEJJI0KEH COBPEMEHHBIN, SKOJIOTHYECKA YUCTHIN
Y DKOHOMUYECKU PeHTa0eIbHBIN Mpoliecc.

B nocnennue roxmel pabotaer B 00MacTH CO3MaHUS
HOBBIX HAHOYTJIEPOJTHBIX TMOJMMEPHBIX M KEePaMHUYECKHX
KOMIIO3UIIMOHHBIX MaTEPUAJIOB.
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— TATHEB JUJbI'AM BABHUP oray
\}«‘ — Axanemuk, Bune-npesunent Hanumo-

= Yo HanmbHOM Axamemun Hayk AsepGaiin-
VA, xaHa (HAHA), I'enepanbusiii upek-

— top Uucturyra Karanuza u Heopranu-

yecKol XHMMHM HMMEHH aKaJeMHUKa
l M.®.Haruesa HAHA.
B Asep0aiimxane U MHOTHX 3apy-

OCKHBIX CTpaHaxX SBJSETCS OKCIEPTOM U HW3BECTHBIM
Y4EHBIM-XUMHUKOM B 00JIACTH XUMHYECKON KMHETUKH U Ka-
Tanu3a, HePTEeXUMHUU.

Hayunas nesrenpHOCTh akanemuka JI.b.Tarmesa moc-
BSIIIEHA, pa3pab0OTKe reTePOreHHBIX U TOMOTEHHBIX KaTaJlu-
3aTOPOB I PEAKUIHUN TMAPOTE€HU3ALNH, OKUCICHHS, U30Me-
pU3alnK, AJKUWINPOBAHMS, OKCHIECTHIPOIrEHU3AlNH, OJIUTO-
MEpU3alHUM Pa3IUYHBIX KIIACCOB YIJIEBOJOPOJAOB H HX
MPOU3BOAHBIX, a TAKXKE HCCIIECIOBAHUIO MEXAaHU3Ma JEUCT-
BUS KaTaJlM3aTOPOB, CHHTE3Yy U M3YyUYEHUIO OUOJIOTHYECKH
AKTUBHBIX KOMIIJIEKCOB METAJUIOB, & TAKKE MOJACIUPOBAHUIO
HEKOTOPBIX (PU3UUECKHUX MPOLIECCOB.

Axanemuk J[.b.TarueB BrepBbi€ BBISBUJI BBICOKYIO aK-
THUBHOCTbH LIEOJIMTOB, HE COJIEP/KAIIMX B CBOEM COCTaBeE Iie-
PEXOAHBIE DIEMEHTBI, HETPAJULUUOHHBIX JIJI1 OKACIUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMI KaTaau3aTOPOB, B PEaKIHUSIX
TUAPOTEHU3ANH OJIE(QOUHOB, TUIPOU3OMEPHU3AIMU U OKCH-
JIETUAPOTEHU3AMN Pa3JINYHbIX YTIJIEBOJIOPOAOB, UTO JIETJIO
B OCHOBY CO3JaHUSI HOBOT'O TOKOJICHUS KaTaJu3aTOPOB.
[Ipennoxun HOBBIM 3KCIIPECCUBHBIM METOJ I BBIYHCIIE-
HUS K03 punmenTa qudy3sun Ha OCHOBE TEPMOIECOPOIIH-
OHHBIX 3HAYEHUH, YTO SIBIISIETCS BAXKHBIM (DAKTOPOM B U3Y-
YEHUU KUHETUKH PA3JIUYHBbIX PEAKLHMM HA MUKPOIOPUCTHIX
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KaTanu3aropax. PazpaboTanm HOBbIE KaTalnu3aToOpbl, HE CO-
JiepKalliye B COCTaBE JIParolleHHbIX METAJIJIOB, JUIsl peaKLui
HU3KOTEMIIEpaTypHOU H30MEpU3allid HOpPMAaJbHBIX Iapa-
¢uHOB. BriepBrle moka3an BO3MOXXHOCTH HCIIOJIb30BaHUS
LICOJIMTOB B KadecTBe J00aBKU — MoauduKaTopa, KOTopas
yBeNMUUBAET 3(P(HEKTUBHOCTH 3JIEKTPOJHOTO MaTepuaia B
(hOTOAIEKTPOKATUTUIECKOM PACIIEINIEHUU BOJIBI.

C nenpro yBeJIWYEHUS NMPOJOJIKUTENBHOCTH BO3JIEHUCT-
B Pa3JIMYHBIX JIEKAPCTBEHHBIX NIPENAPATOB U YMEHBIICHHUS
UX TOKCHUYHOCTH, ObUIM CHHTE3MpPOBAHBI pa3MYHbIE HAHO-
TeJld, COAEpPIKAIIUE B CBOEM COCTAaBE HAHOpPA3MEpHBIE 4Ya-
CTHILIBI cepedpa, U Ha UX OCHOBE pa3padOTaHbl MOJIMMEPHbBIE
HOCHUTENU JJI1 UX UMMOOWIM3ALUHU, JOCTaBKU U KOHTPOJIS
JIEKapCTBEHHBIX CPEJICTB IO aJpeECy.

HAI'MEB AI'Yb MEXTHU oray -
KaHAWJAT XUMHUYECKUMX HayK, JOLICHT,
BEYLIMW HAYYHBIN cOTpyAHUK MHCTUTYTA
Karaimza w Heopranmueckonn Xwumun
uMmenn axagemuka M.d.HarmeBa Hanmo-
HanbHOM Akagemun Hayk A3zepOaiimxana.
Crermanuct B 00JacTH OpraHMYECKON Xu-
MU, XUMUYECKOW KUHETUKH U KaTaau3a.

Hanpasnenne HayyHBIX HCCIEAOBAaHUM — IIOJy4EHUE
Pa3NUYHBIX CTPYKTYPUPOBAHHBIX JIMEHOB W JMEHO(UIIOB,
coJiepXKallliX B COCTaBE aKTUBHbIE ()pArMEHTHI U BIUSIOLIUX
Ha MeTa0O0JIU3M JKUBBIX OPTaHW3MOB Pa3IUYHBIMU CIIOCOOA-
MU.

B Hacrosmee Bpems BeoyTCsl UCCIEN0BAHUSA 110 OKUCIIE-
HUIO HE(PTAHBIX YIJIEBOAOPOAOB B MPUCYTCTBUHU Pa3IMUHBIX
KaTaJau3aTopoB.
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I'YCEWHOB 2JIbYUWH PAMM3 oray
— KaHIuJaT XMMHYECKUX HAYK, JOLIEHT,
BEIYIIMM Hay4dHbId COTpyIHUK HMHcTH-
tyra Kartanuza wu Heopranmyeckoit
Xumnu nmeHu akagemMuka M.®.Haruesa
Hannonansnot Axanemun Hayk Asep-
OalimKkaHa.

Crienpanuct B 00J1acTH HEOPTaHUYECKOM
XUMUHU, XUMHUHU DSKCTPAKIHOHHBIX IIPO-
LIECCOB ¥ KOOPAWHALIMOHHON XUMHH.

OCHOBHOE HaIpaBJ€HHUE HAYYHbBIX HMCCIIEIOBAHMII CBSI-
3aHO C CHHTE30M HOBBIX OpPraHMYECKUX U 3(PPEKTUBHBIX
AKCTPAKIIMOHHBIX PEAreéHTOB M HA UX OCHOBE M3Y4YEHUE pa3-
JUYHBIX JKCTPAKIUOHHBIX CHCTEM C PSJAOM MEPEXOIHBIX
metaiuioB (Ga, Al, Fe, Co, Ni). Brepseie nmpemioxeHbl u
CHCTEMAaTUYECKU MCCIIEI0BAHBI aMUHOMETUIICHOBBIE MPOU3-
BOJIHBIC 3aMEIIEHHBIX (PEHOJIOB JIJISl M3BJICUCHHUS METAJIOB
U3 IIEJTOYHBIX PACTBOPOB OSKCTPAKIIMOHHBIM CIIOCOOOM.
Pa3paborana u mpenyokeHa HOBas NPUHIUIHUAIBHAS TEX-
HOJIOTHYECKAasi CXeMa KOHUECHTPUPOBAHUS M pa3AeieHUs
METaJUIOB DKCTPAKIIMOHHBIM CIIOCOOOM M3 IIEJIOYHBIX pacT-
BOPOB IPHU MPOU3BOJICTBE TJIMHO3EMA.

Eme oaHO HampaBiieHME Hay4YHbIX MCCIEHOBAaHUN —
MOJyYeHUE Ha OCHOBE AMHUHOKHCIIOT METAJUICOJEPHKAIIUX
KOMIUIEKCHBIX COEIMHEHUN W MPUMEHEHHE HUX B KayeCTBE
OMOMUMETHYECKUX KaTaJnu3aTOPOB B PEAKIMSAX OKHCICHUS
YTJIEBOJIOPOJIOB, & TAKKE KaK OMOJOTMYECKU aKTUBHBIX Be-
LIECTB.

B nHacrosimee Bpemsi BeyTcsl UCCIIEIOBaHUS B 00JacTH
OKHUCJICHHSI HE(TSIHBIX YTJIEBOJOPOJOB B MPUCYTCTBUU Me-
TaJUICOJEPKAIINX HAHOYTJIEPOJAHBIX KaTaJIn3aTOPOB.
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HA3APOB ®ATYJLJIA BOWIH oray

— KaHJIUJAT XUMUYECKUX HayK, CTapIIHii
, - Hay4YHbld coTpynHHMK HayuHo-nccieno-
= ol Barenbckoro Mucturyra "Hedth, mpob-
JIEMBI Ta30BOM T'€OTEXHOJIOTHH U XUMUU"
AzepOaitkanckoro  ['ocynapcTBeHHOTO
VYuusepcurera Hedtu u [IpomsblnuienHo-
cti. Crienuanuct B 00JaCTH XUMUYECKOH
KUHETUKH U KaTalin3a, He(hTeXUMHUH.

HayuHbIM HampaBiieHHEM SIBISIETCS MPOBEICHHUE IPO-
[IECCOB KaTAJIMTUYECKOIO OKUCJICHUS HEQPTSIHBIX YIIEBOJO-
POJIOB B JKUAKOW (ha3e U M3ydeHUe MX KHMHETHYECKUX 3aKO-
HOMEpPHOCTEM, a TakKe YCOBEpPUICHCTBOBaHME MPOIECCOB
MOJIYYEHUS CUHTETHYECKUX HEPTAHBIX U OKCHUKHUCIOT, OTBE-
YAIOIUX COBPEMEHHBIM TPEOOBAHUSM.

B Hacrosiiiee BpeMs BenyTcs HCCielOBaHHS B 001acTH
OKHUCJIMTEIBHBIX MPOLIECCOB HE(PTSIHBIX YIIEBOJOPOAOB C
y4acTUEM pa3IMYHBIX METAUICOACPKAIIMX HAHOYIJIEPO-
HBIX KaTaJau3aTopOB.

T'YCEHHOB ACKEP BOIOK-ATA
OIJIy — KaHIUAAT XUMUYECKUX HAyK, Be-
OyIIAA HAay4yHbIM cOoTpyaHuK MHcTuTyTa
Karaimza u Heoprannueckoir Xumun
nMmenu akagemnka M.d.Haruesa Hammo-
HanbHOM Axanemuun Hayk AsepOaiin-
KaHa.

Cnernmanuct B 0o01acTu (pU3NIECKON XH-
MUH, XUMAYECKON KNHETUKH U KaTaau3a.
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HayuHble MHTEpechl — T'e€TepOTCHHBIN OKHUCIUTEIbHBIN
KaTaju3 YIJIeBOJOPOJIOB, pa3paboTka aJcopOEHTOB IS pe-
[ICHUSI Pa3IUYHBIX SKOJOTUUECKUX MPOOIIEM.

[Tocneqnue roapl paboraer B 00JacCTH pa3BUTH Yriie-
POJIHBIX HAHOTEXHOJIOTHH — CHHTE3 MHOTOCTEHHBIX YTJIe-
POJHBIX HAHOTPYOOK U MOJyYEHUE HAa UX OCHOBE aJICOpOEH-
TOB, KaTaJIN3aTOPOB, a TAKKE IEKTPOMPOBOJIHBIX MOTUMEP-
HBIX U KEPAMHYECKIX KOMITIO3UTOB.

JlanHast paboTa BBINOJHEHA TPU (PUHAHCOBOM
nognepxkke @onna Pazsutus Hayku mipu

[Ipesunente Azepbaiimkanckoit PecriyOmuku —
I'pant Ne EIF-MQM-ETS-2020-1(35)-08/05/4-M-05

205



E.B.Zeynalov, D.B.Tagiyev, Y.M.Nagiyeyv,
E.R.Hiiseynov, F.B.Nazarov, 9.B.Hiiseynov

OTI'JIABJIEHUE
Crp.
R 3 1YY (2 £ 1 (O 140
Il. MeToanyeckue acneKThbl, XapaKTePUCTHKA
00BbEKTOB M HCIO0Jb30BAHHOM aNNapaTypsl ...... 148
1. Tlpomemypa 1€apOMATH3AIMIH. ... ....enveenrenann. 148
2. llpouenypa nenapa@uHU3AMMM. ............v.n...... 149
I11. Pe3yabTaThl Macc-ClIeKTPOMETPHUIECKOTO
AHAIIMBA ..ottt 151
1. KoMIIOHEHTHBIN cOCTaB AU3EIBLHOIO TOIUIMBA....... 151
2. KoMNOHEHTHBIH COCTaB JIeapoOMaTU3UPOBAHHOM
(bpakIuy TU3ETBHOTO TOTUTHBA. .. ..vveenreennrannnnns 167
3. KomMnoHeHTHBIH cOoCcTaB AeapoMaTU3UPOBAHHOMN
u aenapaduHU3UPOBAHHON PpaKIMK TU3eTbHOTO
U0) 101171 T F 181
IV. O6cyxnenne moy4eHHBIX JAHHBIX................... 193
JIMTEPATYPA ..o 197
Kpatkas nngopmanus 00 aBTopax.............. 199

206



AZORBAYCAN MILLI ELMLOR AKADEMIiYASI

AKADEMIK M.NAGIYEYV adina KATALIZ VO
QEYRI-UZVI KIMYA INSTITUTU

E.B. Zeynalov, D.B.Tagiyev, Y.M. Nagiyev,
E.R. Hiiseynov, F.B. Nazarov, A.B. Hiiseynov

DiZEL YANACAGININ VO ONUN
AROMATIKSIZLOSDIRILMIS VO
PARAFINSIZLOSDIRILMIS FRAKSIYALARININ
MADD®O TORKIBI



Nagsir: Elnaro Abbasova
Texniki redaktor: Asim Saforov
Dizayner: Irado ©hmodova

Yigilmaga verilmisdir: 15.07.2022
Capa imzalanmigdir: 25.07.2022
Tiraj 100, s.¢.v 13
“Filiyuzat” nosriyyatinda ¢ap edilmisdir.
Unvan: Baki soh., Z.Xalilov kiic., 26
Tel.: 055 850-98-69
fuyuzat2020@gmail.com



ISBN: 978-9952-834-59-8

598

899521834




	Пустая страница

