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Mbaqalada topoloji indekslardon istifada etmakls bark agreqat halinda olan alkanlarda
arima va qaynama temperaturlarini tapmaga imkan veran korrelyasiya ayrilari tortib
olunmusdur.Tacriibaya miiraciat etmadan namalum alkanlarin miivafiq fiziki
gostaricilorinin tapilmasi yollart géstarilmisdir.

Acgar sozlar: topoloji indekslor, alkanlar

Molumdur ki,iizvi maddslerdo qurulus-
xasso olagolorini ifado etmok {iglin miixtolif
riyazi modellosmo tsullar1 totbiq olunur [1-
2].Bunun ii¢iin,adoton molekulyar graflar tortib
edilorak topoloji indekslor vasitosilo onlarin
miqdar1 xarakterizosi hayata kecirilir. Naticoda
molekulyar qrafin roqomsal ifadssi alde olunur

kibu komiyyotlorin maddolorin  ayri-ayri
xassalorini ifado edon gostaricilorlo
uzlagdirilmas1 miiqayisali tohlil aparmaga

imkan verir [3].

Bir qayda olaraq tapilan riyazi asililiq
grafik sokildo gostorilir.Fiziki gostaricilori
molum maddoslor iiglin tortib olunmus belo
asililiq oyrilorindon istifado etmoklo,limumi
torkib vo ya qurulus elementlorino malik digor
maddolor iicilin namoalum komiyyatlorin
tapilmast miimkiindiir. Beloliklo aslindo halo
sintez olunmamis maddalorin hans1
fiziki,kimyovi ~ vo  bioloji  keyfiyyetlor
dasiyacagini qabaqcadan sdylomok ti¢iin ciddi
osaslar yaranir.

Qaz karbohidrogenlora (C31-C4)  vo
mayelors (Cs-Ci5) nisbaton bork aqreqat
halinda olan (Cjs-don boyliik) alkanlar sayca
daha c¢oxdur.Lakin miasir dorsliklords,hotta
molumat kitablarinda vo elmi adabiyyatlarda
normal soraitdo bork halda olan alkanlarin ¢ox
az nlimunolorinin  orimd vo  gaynama
tempraturlart  gostorilir.Bunlara heksadekan
(CigHza) (to. = 18,1°C ; tgy = 287.5°C),
eykozan (CyoHs2) (tor. = 36,5°C ; tgay, =343°C),
tetrakontan1 (CsoHgz) (tor. = 81,4°C ; tqay =
520°C) misal gostormok olar[4].Bu siradan
digor alkanlarin torkibi,qurulusu vo fiziki
gostaricilori arasinda olagonin tapilmasi iso
aktual problem olaraq galir.

Apardigimiz  totqiqatlar gostordi ki,
digor alkanlarin orima vo  gaynama
tempraturlarin1 ~ Oyronmok  {iglin  topoloji
indekslosmo metodundan istifado olunmasi
c¢ox ugurlu noticolor vers bilor.Bununla
olagodar torofimizdon ilk dofs olaraq totbiq
olunan  otrafin  simmetriyas1  topoloji
indekslorinin komoyi ilo bir sira alkanlarin
orimo vo qaynama tempraturlarin riyazi yolla
hesablamasi hoyata kecirilmisdir.

Bunun igiin ¢ tortibdo (K=0;1;2)
topoloji indekslor hesablanmis, orimo vo
gaynama tempraturlari ilo alinan noticalorin
astliligint ifado edon qrafik (korrelyasiya
oyrilori) qurulmusdur[5].Burada K hor bir
element {iglin miixtolif miimkiin voziyyatlori
(kombinasiyalar1) ifads edon natural oadaddir.
Alman qrafiklordon istifado etmoklo normal
soraitdo bork aqreqat halinda olan istonilon
alkanin orimo vo gaynama tempraturlarini
korrelyasiya yolu ilo hesablamaq miimkiindiir.

Qeyd etmok lazimdir ki,xoatti vo saxali
quruluslu birlosmolorin korrelyasiya oyrilori
bir-birinden  forqlonir.Bu moqalods  xotti
quruluslu alkanlarin orime vo qaynama
tempraturlarinin riyazi yolla hesablanmasindan
bohs olunur.

Miixtalif tortibdon toploji indekslarin
hesablanmasi ardicilligi asagidaki gaydada
hoyata kegirilir.

I. Sifir tortibi (K=0) dedikdo molekulu
toskil edon miisyyon element atom saylarmin
(n;) imumi atom saylarina (n) nisbati nazarda
tutulur,lakin otrafla hor hansi olagslor nozors
alinmir.Bu halda (K=0 tortibindo) nisbi qraf
molumat asasli topoloji indeks (ICy) asagidaki
diistur vasitesilo hesablanir.
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h
ICy=- Z Pilog,P;
i=1
Burada: i — h element atomlar1 sayini

gostoron tam odadlor ¢oxlugu, Pj= “T

grafikin tosadiifi ~ se¢ilmis topa noqtasinin
otrafa nozoron hesablanmis i — ninci ¢oxluga
diismo ehtimalidir.

T|Ck: n |Ck
B|Ck = |Ck/ |ng N

(2)
(4)

Burada n-kimyovi birlosmolordo olan
atomlarin imumi say1, basqa s6zlo qrafin topa
noqgtolori  sayidir. N-molekuldaki kimyovi
rabitalorin iimumi sayidir.

Il. Birinci tortibdon hesablamalarda
(K=1) hor bir element atomunun neg¢d digor
element atomu ilo birlosmosindan alinan oxsar
variantlar cominin molekuldaki atomlarin
iimumi sayma olan nisbotlorindon istifado
olunur.Digor hesablamalar sifir tortibds totbiq
olunan qaydalar osasinda aparilir.

SICk = IC / log,n
CICk =1logz n - ICy

1)

Novboti morholodo tam molumat asaslh
(TICk), qurulus molumat asasli (SICy),
olagolonmo molumat osashh  (BICy) va
komplementar molumat osasli (CICy) topoloji
indekslor miivafiq olaraq (2)-(5) formullar ilo
hesablanir.

3)
(5) I[3]

I11. ikinci tortibdon hesablamalarda hor
bir atoma birlogmis atom (vo ya atomlarin)
kimyovi rabito vasitasilo birlosdiyi diger atom
(vo ya atomlarla) yaratdigi miixtolif rabito
variantlarinin  atomlarm timumi sayma olan
nisbati hesablanir. Digor hesablamalar sifir vo
birinci  tortibdon  hesablamalarda  oldugu
Kimidir.

Yuxarida Umumi sokildo verilmis
hesablamalarin CigHzs, CooHaz , CaoHso torkibli
xatti quruluslu alkanlarda topoloji indekslorin
hesablanmasina tatbiqini nozordon kegirak.

Hi  Hy T Hsw | Hs His
| | | | |
Hi—c, — C, —| Cam | Cis — Cis— Hug
| | | | |
Hll HZI __H l3'14_12 Hl; Hllﬁ

Umumi formul: CigHas

Molekuldaki kimyavi rabitolorin {imumi say1

Atomlarin imumi say1: n =50 (N) molum disturdan[6] istifads etmoklo
hesablanir.
N= bt &et Haney _ 16-4+34. _ 64434 _ o
2 2
Burada: aj, a; - molekuldaki miixtolif element yaranmasina sorf etdiyi valent elektronlarinin
atomlarinin sayzi, €1, € - iso homin sayidir.

elementlorin miivafiq olaraq kimyovi rabito

Molekuldaki elementlari statistik olaraq iki qrupa ayirmaq olar.

1. Hy; Hy H;  H, H,

Hio Hio Hi:x Hi1  Hiz Hiz  His His

hidrogen atomlari iiciin n=34 n =50 P= g

Hs H3" Hy Hy' Hs Hs" He Hs H;H; HgHg
His Hia

Ho Ho'

His His His His Hig
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2. CiCoC3CsC5CsC7CgCgC10C11 C1pC13C14 Cy5 Cyp karbon atomlar1 ﬁ(;ﬁn

n=16, n=50 P=—
S0

Miivafiq indekslorin hesablanmasindan alinan noticolor asagida gostorilmisdir:
ICo= -( Z-logy(34/50) + =10g2(16/50) ) = 0,378347 + 0,526034 = 0,904381

TICo= 1Co - 50=0,904381- 50 = 45,21905
SICy = ICy / l0g,50 = 0,904381 /5,643856= 0,160242

BIC,=IC / log,49 =0,904381 /5,614709 = 0,161074
CICo = 109250 — ICy = 5,643856 — 0,904381 = 4,739475

Cadval 1. Heksadekan (CiHss), eykozan (CaoHgz) vo tetrakontanin
(C4oHs2) topoloji indekslar cadvali

Alkanlar
Topoloj Ci6Has CaoHas2 CaoHs2
indekslar
ICo 0.904381 0.907166 0.912734
TIC, 45.21905 56.244292 111.353548
SICy 0.160242 0.152357 0.13164
BIC, 0.161074 0.15296 0.13192
CICy 4.739475 5.047031 6.018003
IC, 1.078321 1.058455 1.006635
TIC, 53.91605 65.62412 122.80947
SIC,; 0.191061 0.177766 0.145242
BIC; 0.192053 0.178469 0.15491
CIC; 4.565535 4.895742 5.924102
IC, 1.70115 1.605373 1.353118
TIC, 85.0575 99.533126 165.080396
SIC, 0.301416 0.26962 0.195234
BIC, 0.302981 0.270687 0.195569
CIC, 3.942706 4.348824 5.577619

Birinci tortibde (K=1) hesablamalar asagidaki qaydada aparilir vo uygun naticalar alds olunur.

Hi Hf HY  H, H3 Hi Hs Hi Hs Hs Ho Hs H; Hs
| | | | | | | | | | | |
cC, C G C G, Cs Cs C4 Cs GCs Ce Csg C; Cy
He Hs He Hs Hip Hio Hi1 Hft Hiz Hie Hiz His Hia Hig

|
Cs Cg GCo Gy
His Hig

His His  His

| | |
Cis Cis  Cis

| | | | | | | | |
Cio Cio Ci1 Cin Ci2 Ci2 Ciz3 Ciz Cis Cis

| |
Ci6 Cis

birlosdiyindon onlar hamisi oxsar sayilir. P=—

34 hidrogen atomunun hor biri C atomu ilo

34
50
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/Cl C16 C, /
Hi Hi Hl\CZ His H16 His Cis 1 H2\‘|2 Cz C> HzHgz
C4 C5 CG
AR N VARSN /1IN /I\\
Csz H4 Hs Cs Cs Hs Hs Cg Cs Hg Hg Co Ce H; H; Cg
Cs Co Cio Cu
AR SN VAR S TAN VARSN
C; Hg Hg Cy Cgs Hg Hg Cio Co Hio Hio C11 Ci0 Hi1 Hi1 Co2
Ci2 Cis Cia Cis
1NN /NN 1NN VAR
Cii HizHiz Ciz Ciz His H13 Cis  CizHigaHiga Cis C14 His H15 Cis

Karbon atomlar iso iki clirdiir: Cq, Cy6 karbonlar1 (2odad C) har biri bir C vo iic H atomuna
birlosmis nj=2 , n=50 P:_iﬂ ; C,—Cys karbonlart iso (14 odad C) hor biri iki C vo iki H

14

ilo birlogsmisdir nj =14 , n=50 P:_—D

Bu molumatlar ssasinda miivafiq topoloji indekslor tapilir:

34 2 14
IC= -{_—Dlogz(34/50)+ __D|ng(2/50) + o |ng(l4/50;‘ = 0,378347 + 0,185754 + 0,51422 =1,078321

TIC; =1C; - 50 =1,078321 - 50 = 53,91605
SIC;=IC1/ log,50 = 1,078321 /5,643856 = 0,191061

BIC;=IC1 / log,49 = 1,078321 /5,614709=0,192053
CIC; = log,50 — IC; = 5,643856 — 1,078321 = 4,565535

Ikinci tortibde (K=2) uygun quruluslar vo hesablamalarin naticolori asagida gostorilmisdir.

||‘|1 ||‘|i ||‘|i‘ ||‘|16 ||_|l‘6 ||‘|1‘é
y Cl\ /Cl\ y ?1\ y C16\ y ?16 C16
l . | | «
Hi Hi" C; HifHi C; H; Hf C; Cis His Hi& Cis His H16 C15 L‘lﬁ\Hw
ni=6 , n =50 =
50
H, Hz‘ Hs H$ Ha HZ Hs Hé
é2 J:z &:3 &3 é J: &5 &:
/1N /1 \ VAN /| /1 \ / 1\ /1 \ /1 '\
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CiH, C3 Ci H, C3 C, H3 C4 C,Hs; C4 C3H;Cs CsHy Cg Cs Hs Cg Cs Hs Cg
He H(; H7 H; Hg Hi;
| | | | | |
Ce Ce C7 C7 Cs CS\
[\ / |\ /| \ |
C5/ Hg C- Cé ||'|6\C7 Ces H7 Cg Ce H; Cg C7/ Hé\Cg C7/ |l|8 Co
||'|9 |‘||§ |‘||10 |‘||15 Hi1 |‘||f1
Co y |C9\ Clo\ Cio &11 Cll\
‘ [ 3 /
cd |L|9\Clo Cg Hy Cio C/g Hio Cu1 C{a |L|10\ Cu Cﬁ) |‘|11\C12 Ci0 Hi1 Co2
||‘|12 |H1‘2 :‘|13 ||‘|1‘3 ||‘|14 ||‘|f4
IC12 , Ci2 C13\ /C13\ , (|314\ Cua
CH Hp'Cis  Ch Hi'Cis ChHE Cu Cf HisCu Ch His'Cis  Cf HiaCus
His His
I I 23
Cis Cis n=28 , n=50 P= 5
/1N /1N
Cis His Cis Cis His Cis

C1
AN

Cis
AR

Hiy Hi Hy Co His Hie His Cis
/TN AN
HHz, Cs Cis His His
2
n=2, n=50 P=_—
50
C, Cis
e \\ e \\
Ci Hx Hy GCs Cis His His Cys
/ | r.\ [13 / | (,\ / | \ 3 | \\6 ¢
Hi Hi Hp Hs; Hz C4 Ciz Hisa Hia His His His
n=2, n=50 P=—
50

KiMYA PROBLEMLORI Ne 4 2010



554 M.S.SALAHOV va b.

Cs Cy Cs
/lcz\/ AN Cay /|c3\/H4/ \Ihc%; e e,
¢l taHi  HlH; Cs C/H:Hy RO HEYs  ci b HE NG
Cs C? C8
/|C5\/He/ N Cr, /lce\/rﬁ \47\/38 el SN
Cs Hs Hs H¢H7‘ Cs Cs Hs Hs Hs Hs‘\:s; C6/|J'|7\H7‘ HE 15 \Cio
Co Cio Cu
/ICS\/HQ/ \F}/Cl:lo\ y |C9\/Hl/0 \H}/(%n\ ClO/Hl/l \@Clz
C7 Hs Hg Hig Hip Cia Cs Ho Hy  Hii Hii Cyp C9/|‘J10\‘|1‘0 Hi> |‘ll‘2\C13
C12 C13 C14
A AN AN

/ 1\ I\ L\ VANTAN A 0N
Cio Hi1 Hit Hiz Hiz Cus C11/H12 Hi> Hiua |J'|1‘4\C15 C1{|J'|13 Hiz His |“1‘5 Cis
12

ni=12 , n=50 P:_—D

& 28 2 2 12
IC, = -[ _—Dlogz(6/50)+_—ologz(28/50) + _—Dlogz(2/50) + _—DI092(2/50)+_—Dlogg(12/50)}:0,367067 +

0,468441 + 0,185754 + 0,185754 + 0,494134 = 1,70115
TIC,=1C, - 50=1,70115 - 50=85,0575
SIC, = IC,/ log,50 = 1,70115 /5,643856 = 0,301416

BIC; = IC,/ log»49 = 1,70115 /5,614709 = 0,302981

CIC,=l0g,50 — IC;, = 5,643856 — 1,70115 = 3,942706

CoHa42 vo CyoHsp torkibli alkanlarda da topoloji indekslar eyni qaydada hesablanir.

Hi H | H Hig  Hzo n=62
Hi — C|31 - lCz - lC - éig - ICzo — Hao CaoHaz N=61
||‘|i ||‘|é lH‘ 16 IH‘:Lg ||‘|§0
- K=0

20
log,(42/62) + e Iogg(20/62)—‘= 0,380628 + 0,526538 = 0,907166

co=o

TICo=1Co - 62=0,907166 - 62 =56,244292

ﬁ\lvP
[

[ ]
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SICq = 1Cy/ log,62 = 0,907166 /5,954197 = 0,152357

BIC,=1C, / log,61 = 0,907166 /5,930738 = 0,15296
CICy = 109262 - 1Cy =5,954197 —0,907166 = 5,047031
K=1

42 2 12
IC, = --[Elogzmz/sz) + — logy(2i62) + Elog2(18/62)—‘ = 0,380628 + 0,159813 + 0,518014 =

=1,058455
TIC; =1Cy1 - 62 = 1,058455 - 62 =65,62421
SIC; = 1C;/ log,62 = 1,058455 /5,954197 = 0,177766

BIC; = IC;/ log,61 = 1,058455 /5,930738 = 0,178469
CIC; = log,62 — iC; = 5,954197 — 1,058455 = 4,895742
K=2

& 36 2 2 16
IC,= —{ ;Iogz(6/62)+;Iogz(36/62) + ;Iogz(zlfsz) + ;Iogz(2/62)+ ;Iogg(16/62):| =0,326055 +
0,455383 + 0,159813 + 0,159813 + 0,504309 = 1,605373 '

TIC,=1C, - 62=1,605373 - 62 =99,533126
SIC, = IC,/ log, 62 = 1,605373 /5,954197 = 0,26962

BIC; = IC,/ log,61 = 1,605373 /5,930738 = 0,270687
CIC; = 109262 — IC, = 5,954197 — 1,605373 = 4,348824

Tetrakontan (CyoHsy) ticiin topoloji indekslorinin hesablanmasi analoji yolla aparilir:
Hy H, |H Hag  Hao n=122
« | é & | | «
Hi'— ?1 - I 2 I Cag — IC4o — Hao CaoHs2 N=121
Hi H2 | H|s6 l‘|3‘9 Hao
K=0

40 '
- |092(40/122)J: 0,385256 + 0,527478 = 0,912734

12

82
ICo= - Lﬂlogz(smzz) +

TICo =1Co - 122=0,912734- 122 =111,353548
SIC = 1Cy/ log»122 = 0,912734 /6,930737 = 0,131694

BIC,=ICy / log,121 = 0,912734 /6,918863 = 0,13192
CICy = 1092122 - 1Cy =6,930737 — 0,912734 = 6,018003

K=1

32 2 as '
IC, = { l0g2(82/122) + —— logy(2/122) + —Hlog2(38/122‘)‘ = 0,385256 + 0,097225 + 0,524154 =

122 122 "12

=1,006635

TIC; = IC; - 122 = 1,006635- 122 = 122,80947
SIC; = 1C;/ log,122 = 1,006635 /6,930737 = 0,145242

BIC; = IC;/ log,121= 1,006635 /6,918863 = 0,145491
CIC; = 1092122 — IC1= 6,930737 — 1,006635 = 5,924102
K=2
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6 76 2 2 36
=-— +— +— +— +— =
IC, 2 l0g2(6/122) - 2Iogz(76/122) 2 logz(2/122) - 2Iogz(2/122) 2 |ng(36/122)_

0,213727 + 0,425357 + 0,097225 + 0,097225 + 0,519584 = 1,353118

TIC,=1C, - 122=1,353118 - 122 = 165,080396

SIC, = IC,/ log, 122=1,353118 /6,930737 = 0,195234

BIC, = IC,/ log,121 = 1,353118 /6,918863 = 0,195569
CIC; = 1092122 — IC, = 6,930737 — 1,353118 = 5,577619

Biitiin hesablamalarin naticoalori asagidaki codval 1-do verilmisdir. Miivafiq alkanlarin orimo vo
gaynama tempraturlari codval 2-do gostorilmisdir.

Cadval 2. Heksadekan (CisHss), eykozan (CyHyy) vo tetrakontanin

(C4oHg,) arimo vo gaynama temperatutlar

Alkanlar C16H34 C20H42 C40H82
Orima tempe- 18.1 36.5 81.4
raturu, °C
Qaynama 287.5 343 520
temperaturu, °C

Hesablamadan alinmis naticolor osasin-
da arima va qaynama temperaturlari ilotopoloji
indekslor arasinda olaqoni gdstoron qrafiklor
tortib olunub.

Qrafiklordon  goriiniir ki,  orimo
temperaturu 1C,, BIC,, gaynama temperaturu
159 CIC; va CIC; ilo korrelyasiya amalo gatirir.
Qrafikdon istifado  etmoklo  triakontanin
(CsoHs2) gaynama, heptakontanin (CzoH142)
orimo temperaturlarini korrelyasiya yolu ilo
hesablayag.

Triakontan {igiin tolob olunan topoloji
indeks naticalori asagidaki kimidir:

CIC;=5,49745  CIC,=5,075361

Heptakontanin tolob olunan topoloji

ma, heptakontanin iso orimo temperaturlarini
hesablamagq li¢lin miivafiq olaraq CIC;, CIC,,
IC, va BIC; naticalari secilmisdir.Heksadekan,

eykozan \6) tetrakontanin miivafiq
parametrlorinin  miiqayisasi  gostorir ki,
axtarilan gostoricilor mohz bu topoloji

indekslorlo korrelyasiya yaradir.

Qrafik vasitosilo triakontanin qgaynama
temperaturunun 445°C, heptakontanin erimo
temperaturunun 105°C tapilmasi labaratoriya
tocriibalori naticalori ilo do tist — tisto diistir. [7]

Belolikla, aparilan todqiqatlar gostordi
ki, xotti quruluslu alkanlar ii¢lin otrafin
simmetriyast topoloji indekslori tapildigdan
sonra qurulan grafiklordon istifado etmoklo hor

indekslori: hanst bir alkanin orime vo qaynama
IC,=1,207474  BIC, = 0,156386 temperaturlarini doqiq hesablamaq
Tesadiifi deyil ki, triakontanin qayna- miimkiindiir.
terims tsrims
1401
140
120 \
\ 120 1
105 s
100 J\ 105
‘\\ 100 7 !
80 R N
¥ \y'\\ l
t |
| | I.\ | \
I | \ h i e
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80

60
60

40
40

20
20

04 08 12 16 2 IC;

C16H34, C20H42 y C40H82 alkanlarinin ICZ tOpOIOji
indeksi ile t,ime arasindaki asilihq grafiki

tgaynama,
550
500
450
400
350
300

250

38 42 46 5 54 58 6.2CIC,

C16Has, CogHao , CaoHg» alkanlarinin CIC, topoloji
indeksi ils tgaynama arasindaki asihihq grafiki

0.05 0.1 0.15 0.2 025 0.3 0.35 BIC;
CigHza, CogHaz , CaoHgo alkanlarinin BIC, topoloiji
indeksi ilo tyime arasindaki asilihq grafiki

tgaynama. %
550
500
450
400
350
300
250

38 42 46 5 54 58 6.2 CIC;

C16Has, CooHao , ChoHg, alkanlarinin CIC, topoloji
indeksi ils tgaynama arasindaki asililiq grafiki
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KOPPEJIALIUA ITPH IIOMOLLH TOIIOJIOTHYECKHUX HH/IEKCOB TEMIIEPATYP
IIVIABJIEHHA U KHIIEHHA AJIKAHOB

M.C.Canaxos, b.T.bazmanoe, 3.C.Abbacoe
Tlocmpoenvl koppensyuonuvie Kpusble, NO3BONAIOUIUE HAXOHCOEHUIO MeMNepamyp Nide1eHuUs U

KUNneHusi meepobix aiKAHO8 ¢ UCNONIb30BAHUEM MONON02UYeCKUX uHoekcos. [lokaszansl nymu
HAXO0JCOEHUST HeU3BECTNHBIX NAPAMEMPO8 OJis ANKAHO8 be3 NPo8edeHUs IKCNePUMEHMOS.

CORRELATION OF MELTING AND BOILING
TEMPERATURES OF ALKANES BY TOPOLOGICAL INDICES
M.S.Salakhov, B.T.Bagmanov, Z.S.Abbasov
The paper deals with the construction of the correlation curves allowing the finding of melting

and boiling points of hard alkanes with the use of topological indices. The ways of finding
unknown parameters for alkanes without carrying out of experiments have been shown.
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