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Abstract:

The hydrocarbon compounds in petroleum have diftestructures. Some of them are linear
and normal. This homolog series sometimes havac#tl the notice for chemical and biochemical
studies. The structural parameters are useful@sdr examination of structure-property relatiopsh
Graph theory is a delightful ground for the exptama of proof techniques in Discrete Mathematics
and its results have applications in many areasiehces. Topological indices are the numericaleval
associated with chemical constitution purporting éorrelation of chemical structure with various
physical properties, chemical reactivity or biokagi activity. In this study the quantitative stuuret
relationship (QSR) between the number of carbomsatia the structures of normal hydrocarband
C.o, logarithm of calculated Octanol-Water partitiognicoefficients and total biodegradatidogKo,
and TBy (mol/h), respectively), median lethal concentrateh (LGso), water solubility §,, mg.L
!/25°C) and some of the other calculated chemiadloémchemical data in the normal hydrocarbgn C
to Cy (1-40) is represented. The results would be extendeddore of the other members of these
compounds. The interesting results of concerningraghogKow, LCso, Sy, TBq (g/h) and some of the
other data with the descriptors for these compoanelpresented and discussed.

Keywords: Octanol-Water partitioning coefficient; Biodegréida; Molecular topology; L&, Water
solubility; Topological index; Normal hydrocarbon.

1- Islamic Azad University- Arak Branch, MemberYsdung Researchers Club (YRC)
2- Chemistry Department, Faculty of Science, IstaAzad University- Arak Branch, Arak, Iran
3- Physics Department, Faculty of Science, Esfdlanersity, Esfahan, Iran

4- Chemistry Department, Faculty of Science, IstaAiad University- Arak Branch, Arak, Iran


www.sid.ir

Introduction:

Liquid geologically-extracted hydrocarbons are mefeé to petroleum (literally "rock oil") or
mineral oil, while gaseous geologic hydrocarbons eeferred to natural gas. All of them are
significant sources of fuel and raw materials &seastock for organic chemicals production and they
are commonly found in the Earth's subsurface ufiegools of petroleum geology. The extraction of
liquid hydrocarbon fuel from a number of sedimenthesins has been integral to modern energy
development. Hydrocarbons are mined from tar sandsshale and potentially extracted from
sedimentary methane hydrates. These reserves eddjsgiillation and upgrading to produce synthetic
crude and petroleum. Reserved oil in sedimentacksas the source of hydrocarbons for energy,
transport and petrochemical industries. Hydrocasteme of prime economic importance because they
encompass the constituents of the major fossilsfijebal, petroleum, natural gas, etc.) and their
derivatives plastics, paraffin, waxes, solvents aild. Hydrocarbons are one of the Earth's most
important energy resources. The predominant usg/ddocarbons is as a combustible fuel source. In
their solid form, hydrocarbons take the form of redp[1-4] Mixtures of volatile hydrocarbons are
now used in preference to the chlorofluorocarboasaapropellant for aerosol sprays, due to
chlorofluorocarbons impact on the ozone layer. et and ethane,Care gaseous at ambient
temperatures and they cannot be readily liquefiegriessure alone. Propang i€ however easily-
liquefied, and exists in ‘propane bottles' mos8yaaliquid. Butane £is so easily-liquefied that it
provides a safe, volatile fuel for small pockehtigrs. Pentanes a clear liquid at room temperature,
commonly used in chemistry and industry as a paweréarly odorless solvent of waxes and high
molecular weight organic compounds, including gesasiexane £is also a widely used non-polar,
non-aromatic solvent, as well as a significant tioac of common gasoline.[1-4] (Cthrough Gg
alkanes, alkenes and isomeric cycloalkanes isdhecomponents of ‘gasoline, naptha, jet fuel and
specialized industrial solvent mixtures. With thhegressive addition of carbon units, the simple-non
ring structured hydrocarbons have higher viscasitigbricating indices, boiling points, solidifigat
temperatures, and deeper color. At the oppositeeme from G methane lie the heavy tars that
remain as théowest fraction in a crude oil refining retort.. They are collectud widely utilized as
roofing compounds, pavement composition; wood prese@es (the creosote series) and as extremely
high viscosity sheer-resisting liquids.[1{épestigation of the different useful applicatioosgraph
theory shows obviously that this aria is an exgloraof techniques in Discrete Mathematics and its
results can be applied in various fields of scisnGraph theory has been found to be an effeativie t
in QSAR andQSPR [5-10]. A graphis a topological concept ratheartta geometrical concept of fixed
geometry, and hence Euclidean metric lengths, anghel three-dimensional spatial configurations
have no meaning. Numerous studies have been miatiegeto these mentioned fields by using what
are called topological indices. (TI) [10]. All of eéhapplications proved that we can utilize the
topological indices as very useful for moleculausture studies like description and suggestion of
chemical and structural properties, biological émxicological characters of compounds. One of the
stages of topological indices (TI) started whenRandt introduced the molecular branching index.
[11] In 1975, Randi proposed a topological index that has become éribeomost widely used in
both QSAR and QSPR studies. However, the most important contributibmhgs stage is probably the
great number of applications @fs in several fields of chemistry. THés are based on the original
idea of Randi of molecular branching but extended to accountcfantributions coming from path
clusters, clusters and chains of different len§tf2s19]. The new jump of research in Tls probaldg h
started on 1990's. At the middle of the 1990 dedadenumber of studies and applications of TIs in
chemistry was increased.[20,27] Among the succk$$dun these applications, it is worth to mention
the molecular connectivity indices [20,21], inclagi the Randic index [11], Rardi
index[22,30,34,35], the indices of Kier[24], eledapological state indices[25], Balaban index[26]
and Wiener index [23N. Trinajsti¢ and coworkers reported that 39 topological indexespresently
available in the literatures.[28strada has made important studies in terms ofrgkred Tls with
several topological indices in the graph invari@®. In 1993 and 1997 a related complex of
application of the Wiener and Harary indices wamrted in fullerene science.[36,37] The use of the
effective mathematical methods for making good elations between several data properties of
chemicals and the indices were reported.[36-39]

It needs to use the effective and useful mathemdatieethods for making good concern between
several data of chemical properties, medicinal ¢bgynand biological activity of chemicals. The
octanol-water partition coefficienK(,) is a measure of the equilibrium concentratiom @bmpound
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between octanol and water that indicates the patdotr partitioning in to soil organic matter (i.&
high K, indicates a compound which will preferentially [itgoh into soil organic matter rather than
water). This coefficient is inversely related te tholubility of a compound in water. ThagK,, is
used in models to estimate plant and soil inveatebbioaccumulation factors. LUdg, is commonly
used in QSAR studies and drug design, since thopeuty is related to drug absorption,
bioavailability, metabolism, and toxicity. This paneter is also used in many environmental studies t
help determine the environmental fate of chemif3s33].

BiodegradationTBy) is a useful and important factors in chemical bisdthemical studies [32].

In this study the relationship of the number ofbcar atoms in the structures of normal hydrocarbon
C; to Gy (1-40) as an important class of the saturated hydrocsrtzs molecular descriptions of
structure-property relationship studies, logarithincalculated Octanol-Water partitioning coeffidien
and total biodegradatiohpgK,, and TBq (mol/h and g/h), respectively, median lethal concgion 50
(LCsg), water solubility §,, mg.LY/25°C), HLC (in atm.rfimol), EG, green algae (in ppm), logarithm
values of bioconcentration factor as log[BCF], Bialf-life, logarithm values of bioaccumulation
factor as log[BAF], adsorption coefficient { fugacity in air and soil, reaction air (kg/hrica
advection percent sediment inp @ G, compoundsl-40 (see Table-1) will be considered [31-
33,40,41].

Graphing and Mathematical Method:

The number of carbon atoms in the normal hydrocamBpto G, (1-40), “n” factor, is a
favored value in the structures. For modeling oema linear (MLR)-and nonlinear (ANN) models
was used and investigated in this study. To caleulze scales that were not reported previously the
equations 1-10 of this study were utilized. Somehef other indices were examined and the best
results and equations for extending the physicoatendata were chosen. All graphing operations
were performed using théicrosoft Office Excel-2003 program. The data of Octanol-Water
partitioning coefficients and total biodegradatidogK,, and TBy (g/h), respectively), median lethal
concentration 50 (L&) and water solubility %, mg.L'/25°C) were calculated by EPI-suit v3.12
package.[41].

Results and Discussion:

It is reported and accepted that the toxicity prypef organic compounds can be predicted
on the basis of thkogK,.[38] The QSAR results hold true for quite a lotasganic compounds, the
most commonly used for test organism, follows #iendard patterfi39] Biodegradation is usually
quantified by incubating a chemical compound irspree of a degrader, and measuring some factors
like oxygen or production of CO The biodegradation QSAR studies demonstrate rthiatobial
biosensors are a viable alternative means of riegooin potential biotransformation. However, a few
chemicals are tested and large data sets for eliffehemicals need for QSAR modeling.[30-BBis
study shows the structural-relationship betweenrthmber of carbon atoms in the structures of
normal hydrocarbon o Gy (1-40) as an important class of the saturated hydrocarbs molecular
descriptions' of structure-property relationship deg, logarithm of calculated Octanol-Water
partitioning coefficients and total biodegradatidogK,, and TBy (mol/h and g/h), respectively,
median lethal concentration 50 (445 water solubility §,, mg.L%/25°C), HLC (in atm.fimol), EG,
green algae (in ppm), log[BCF], Bio half-life, I®#AF], K, fugacity in air and soil, reaction air
(kg/hr) and advection percent sediment ind@C,, compoundd-40.

An LCs, value is the concentration of a material in aattwill kill 50% of the test subjects (animals,
typically mice or rats) when administered as alsimgposure (typically 1 or 4 hours). Also callbé t
median lethal concentration and lethal concentnafi@, this value gives an idea of the relative acut
toxicity of an in halable material. Other variatiiat are occasionally used are,tk@nd LGs which
refer to the lethal concentration that kills 25% &%% of test subjects, respectively. Boths.@&nd
LDs values state the animal used in the test. Thimf®rtant because animal toxicity studies do not
necessarily extrapolate (extend) to humans. Fompie dioxins are highly toxic to guinea pigs and
ducklings at extremely low levels, but have neveerb conclusively linked to a single human death
even at very high levels of acute (short term) expe. However, it is best to err on the safe siderw
evaluating animal toxicity studies and assumerti@dt chemicals that are toxic to animals are taxic
humans. Typical units for L¢g values are parts per million (ppm) of materiahin micrograms (18
=0.000001 g) per liter of air and milligrams 18 0.001 gr) per cubic meter of air.[3Hjere are two
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types of the fishes that were often consideredhe rhore of veterinary studies: Carassius auratus
(Gold fish) and Perca fluviatilis (the sea fish).

The biological half-life of water in a human is ab to 10 days. It can be altered by behavior.
Drinking large amounts of alcohol will reduce thielbgical half-life of water in the body. This has
been used to decontaminate humans who are interonalitaminated with tritiated water,@
(tritium). Drinking the same amount of water woulldve a similar effect, but many would find it
difficult to drink a large volume of water. The mef this decontamination method is to increase th
rate at which the water in the body is replacedh wiw water.

An effective dose in pharmacology is the amoundrofy that produces a therapeutic response in 50%
of the people taking it, sometimes also called ED{5 radiation protection it is an estimate of the
stochastic effect that a non-uniform radiation dogs on a human. In pharmacology, effective dose is
the median dose that produces the desired effeat drig. The effective dose is often determined
based on analysing the dose-response relationpbigfis to the drug. The dosage that produces a
desired effect in half of the test population ifereed to as the ED-50, for "Effective dose, 50%".

Bioconcentration factor (BCF) used to describeateumulation of chemicals in organisms, primarily
aquatic, that live in contaminated environmentscakding to EPA guidelines, "the BCF is defined as
the ratio of chemical concentration in the organisnthat in surrounding water. Bioconcentration
occurs through uptake and retention of a substinoe water only, through gill membranes or other
external body surfaces. In the context of settingosure criteria'it is generally understood that th
terms "BCF" and "steady-state BCF" are synonymdusteady-state condition occurs when the
organism is exposed for a sufficient length of tithat the ratio does not change substantially."
Bioconcentration factors (BCFs) are used to refai#utant residues in aquatic organisms to the
pollutant concentration in ambient waters.[42-5@]e Tbioconcentration factor (BCF) is related to
biomagnification efects. Many chemical compoundgeeially those with a hydrophobic component
partition easily into the lipids and lipid membraraf organisms and bioaccumulate. If the compounds
are not metabolized as fast as they are consumer® tan be significant magnification of potential
toxicological effects up the food chain. The concabout bioaccumulation and biomagnification
comes mainly from experience with chlorinated coomts, especially pesticides and PCBs, and their
deleterious effects on vulnerable species, espediaitls, frogs, and fish. Only minimal experimenta
and monitoring information has been gathered onkioaccumulation properties of many other
currently used chemical compounds. In fact, thenignification of many widely available chemicals
has not been observed or predicted in aquaticregstBCF or BAF (bioaccumulation factor) values
are based on U.S. Environmental Protection Agendyligations pursuant to Section 304(a) of the
Federal Water Pollution Control Act-as amende@ydiiure values, or site-specific bioconcentration
data. Current EPA guidelines for the derivationhafman health water quality criteria use BCFs as
well. [42-50]

The organic carbon adsorption coefficientycKis crucial for estimating a chemical compound's

mobility in soil and the prevalence of leachingnfrgoil. The adsorption of a compound increases with
an increase in organic content, clay content, amfhce area of the soil. The presence of a chemical
compound can also be detected in ground waterirdeince can be made about its residence time in
the soil and the degradation period before reacttiagvater table. The presence of continuous pores
or channels in soil will increase the mobility offaemical compound in the soil.[51-55]

Fugacity is a measure of a chemical potential enftiim of ‘adjusted pressure.' It reflects the ¢erog

of a substance to prefer one phase (liquid, solidgas) over another, and can be literally defiagd
“the tendency to flee or escape”. At a fixed terapare and pressure, a homogeneous substance will
have a different fugacity for each phase. The phagk the lowest fugacity will be the most
favorable, and will have the lowest Gibbs free gpeFugacity has the same units as pressure (e.g.,
atm, psia, bars, etc.) As well as predicting thefgsred phase of a single substance, fugacitysis al
useful for multi-component equilibrium involving yancombination of solid, liquid and gas
equilibrium. It is useful as an engineering toof foedicting the final phase and reaction state of
multi-component mixtures at various temperaturesd pressures without doing the actual lab test.
Fugacity is not a physical property of a substarregher it is a calculated property which is
intrinsically related to chemical potential. Whesystem approaches the ideal gaseous state (wery lo
pressure), chemical potential approaches negatifieity, which for the purposes of mathematical
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modeling is undesirable. Under the same conditifungacity approaches the ideal pressure of the
substance and the fugacity coefficient (definedw®lapproaches 1. Thus, fugacity is much easier to
manipulate mathematically.[1, 42-55]

In Fig.-1 to Fig.-8 two dimensional diagrams of tedationship between the valueslofK,,, TBy,
log(BCF), log(BCF), bio-half life, soil fugacity and estimated I&g() with number of carbon atoms in
the normal hydrocarbon;@o C,, 1-40 (n-factor) were shown. In some figures, the lapanic values

of these amounts were demonstrated. The valudwattative structural coefficients of the logamith
of calculated Octanol-Water partitioning coeffidieand total biodegradatiologK,, and TBy (mol/h
and g/h), respectively, median lethal concentraior{LG;;), water solubility §,, mg.L"/25°C), HLC

(in atm.m/mol), EG, green algae (in ppm), log[BCF], Bio half-life, [@AF], K., fugacity in air and
soil, reaction air (kg/hr) and advection percerdirment in G to G, compoundsl-40 data were
shown in Table-1. Table 2 shows the equations (1th&t indicate the relationships between the
selected chemical and biochemical data logarithm cafculated Octanol-Water partitioning
coefficients and total biodegradatiolmgK,, and TBy (mol/h and g/h), respectively, median lethal
concentration 50 (L&), water solubility §,, mg.L*/25°C), HLC (in atm.rfimol), EG, green algae
(in ppm), log[BCF], Bio half-life, log[BAF], K., fugacity in air and soil, reaction air (kg/hr)dan
advection percent sediment in ©© G, compound4-40.

Equation 1 has shown the linear relationships betwegK,.) and number of carbon atoms in ©

Cuo compounddl-40. The R-squared value {Rfor this graph shows 0.9930. Equation 2 has shawn
second order relationship betwe€B, (in g/h) and number of carbon atoms in 16 Cy,. The R-
squared value @ for this graph shows 0.9050. The equation 3 fisus-order polynomial equation
betweenTBy (in mol/h) and the number of carbon atoms ind-C,,. The R-squared value fR‘or this
graph shows 0.8553. In equations 4 was demonsttiagecbrrelations betweeagS, with the number

of carbon atoms in {o G,; compoundd-40. The value of R-squared value’Ror this equation and
its graph is 0.9970. The relationships betwieenBCF) and the number of carbon atoms in the linear
hydrocarbons Cto Cy. The R-squared value {Rfor this graph shows 0.8711. The exponential
relationship of bio-half life (B-hl) and "n" @he number of carbon atoms 40 were shown in
equations 5. In this equation thé Rilue is 0.9898. Equation 6 was demonstrated théoeship of
log [BAF] and the number of carbon atoms in the linear toattwons € to G (R?=0.9111). In
equations 7 the correlations between Soil Fugaaity n-values of Cto G, compoundsl-40 was
shown. The R-squared value?(Ror.this graph shows 0.932Dhe equations 9 and 10 show the linear
correlations ofogK,, andlogK,, with the number of carbon atoms in © C;o compound4-40. The
values of R-squared value 3Rfor equations 9 and 10 and their graph are 0.982@ 0.9580,
respectively. In equations 11 to 13 the exponentalelations between Lg; EGo andKq(Soil) with

the number of carbon atoms i © C,, compound4-40 were demonstrated. The values of R-squared
value (R) for equations 11 to 13 and their graph are 0.8008800 and 0.9962, respectively. By the
use of descriptor “n” for linear hydrocarbons © C,, compoundsl-40 in the Eg.-1 to -13 we can
achieve a good approximation for the selected obednaind biochemical data logarithm of calculated
Octanol-Water partitioning coefficients and totabdegradationlogK,, and TBy (mol/h and g/h),
respectively, median lethal concentration 50 g)Cwater solubility §,, mg.L'/25°C), HLC (in
atm.ni/mol), EG, green algae (in ppm), log[BCF], Bio half-life, [@AF], K. fugacity in air and
soil, reaction air (kg/hr) and advection percenlirsent in G to G,y compound4-40.

Conclusion:

The chemical, biochemical and environmental factassthe important points have high
importance for predicting the useful models in teemical and biochemical, medical and drug
structure designs studies of the compounds. Thiitpxproperty of organic compounds can be
predicted on the basis of thegK,,. The biodegradation QSAR studies demonstrate rttiatobial
biosensors are viable alternative means of regprtin potential biotransformation. Here the
relationship of the structural relationship betwdla number of carbon atoms in the structures of
normal hydrocarbon do Gy (1-40) as an important class of the saturated hydrocarbs molecular
descriptions of structure-property relationship detg, logarithm of calculated Octanol-Water
partitioning coefficients and total biodegradatidogK,, and TBy (mol/h and g/h), respectively,
median lethal concentration 50 (445 water solubility §,, mg.L/25°C), HLC (in atm.rfiimol), EGy,
green algae (in ppm), log[BCF], Bio half-life, I®#AF], K., fugacity in air and soil, reaction air
(kg/hr) and advection percent sediment int€ C,o compoundsl-40 was considered. The structural
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parameters (n) show good differences between theevaf the selected calculated data which they
were computed by EPI-suit v3.12 package, as impbféators in chemical and biochemical studies in
these compounds.
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& gh
3P 118
3 1945
4 1R
4 289
5  3.39
6 3.9
7 466
8 5.8
9 565
10 501
11 574
12 6.1
13 6.73
14 72
15 771
16 82
17 8.69
18 9.8
19  9.67
20 10.16
21  10.65
22 1115
23 1164
24 1213
25  12.62
26 13.11
27 136
28  14.09
29 1458
30 15.07
31 1557
32 16.06
33 1655
34  17.04
35 1753
36 18.02

TBd

AR

0487
o162
o/1
0.22
0.316
0.555
1.2
155
1.71
1.45
1.78
1.77
2.3
2.26
2.84
7.47
421
5.46
6.51
7.1
7.5
7.66
7.73
7.76
7.78
7.78
7.79
7.79
7.79
7.79
7.79
7.79
7.79
7.79
7.79

7.79

TBd
"1
13
8.6
olds
0.38
0.44
0.46
1.2
14
1.3
1
1.1
1
1.2
11
1.3
3.3
1.7
2.1
2.4
2.5
2.5
2.5
2.4
2.3
2.2
2.1
2
2
1.9
1.8
1.8
1.7
1.7
1.6
1.6

15

EXp.
logKz
-0.38
042
097
1.53
1.96
2.4
2.95
3.35
5.65

o252
1H48
B4
13862

1.301
1.682
2.033
2.747
3.062
3.507
2.687
3.843
3.576
4.659
4.625
4.998
6.914
5.493
5.859
6.227
6.593
6.959
7.337
7.704
8.071
8.438
8.805
9.172
9.539
9.908
10.274
10.649
11.017
11.751
12.118
12.485

12.853

(i)
wee
150
819
0.95
1.25
1.8
20
321
3.4
5.15
1.93
8.18
2.88
9.2
12.6
0.47
385
51.2
67.9
90.2
120
59
211
280
372
494
655
870
1150
1530
2040
2700
4760
6320
8390

1110

RAR
2.994
.28
1.589
1.708
1.867
1.913
2.118
2.143
2.323
1.897
2.524
2.071
2.575
2712
1.286
3.197
3.321
3.443
3.567
3.691
3.813
3.936
4.059
4.182
4.305
4428
4551
4.672
4.796
4.921
5.043
5.289
5.412
5.535

5.657

-log LCso ECs
109657 (roui§242 (rohP0_ abdebon
R A51ED9 2498
3053 Wi 412178
200988 6§y 614128388
2.632 24109 7.711
3.161 $1.06 4.71
3.699 4.886 768.
4.45 2.101 41.58
4.996 0.885 .8880
55 0.368 10.49
5.055 0.151 0.268
5.784 0.061 450.1
6.19 0.025 0.078
6.827 0.01 0.041
7.334 0.004 0.022
7.87 0.00155 0120.
8.391 0.000613 .0060
8.913 0.000241 0.003
9.435 0.0000942 0.00165
9.956 0.0000367 0.000855
10.478 0.008014 0.000443
10.999 0.000®0550.000229
11.521 0.00(®021 0.000118
12.042 0.008®00 0.0000606
12.564 0.008®00 0.0000311
13.085 1.23E-07 0.000016
13.607 4.74E-090.00000816
14.128 1.82E-09 00000417
14.65 6.97E-09 00000213
15.171 2.6¥E-0 0.00000108
15.693 1@RE- 5.52E-07
16.214 3®E-0 0.00000028
16.736 10WE-  1.42E-07
17.257 S@YE- 7.23E-08
17.779 1%E-0 3.66E-08
18.3 8.22E-09 1.86E-08
18.822 308BE-  9.39E-08

Table-1: The selected physic_ochemical propertias; 4.

s25
059
%8
105
1.57
1.9
2.24
2.74
3.08
2.02
1.6
2.08
322
2.73
3.43
3.18
2.94
2.7
2.46
2.22
1.98
1.74
1.5
1.26
1.61
1.37
1.13
0.89
0.65
0.5
0.05
0.05
0.5
0.5
0.5
0.5

0.5

Bil(lz%aéfo
B2

(2668
d.3840
0.5954
0.8255
1.153
1.921
2.922
3.965
2.454
4.013
5.026
7.617
10.37
14.46
19.92
27.44
37.8
52.08
71.75
98.85
136.2
187.6
258.5
356.1
490.6
675.9
931.2
1283
1767
2435
3355
4622
6367
8772

12090

Fugacity Fugacity
é%\ 05 o 3EXLO 10187 305104
-0.68 158 0.9128 823
ddp 1530 099419 4542
D> 1£1+30 (05 62723 3659
1.79 39.6 58.9 23.4
217 72.2 388 1838
2.49 132 26.6 15.8
2.84 240 196 136
3.06 437 15.1 11.9
3.88 796 12.0 106
2.97 1450 9.8 953
33 2640 8.02 8.58
2.86 4820 6.94 7.93
46 8780 5.67 7.16
571 16000 4.42 6.74
4.86 29200 3.47 6.26
5.28 53200 2.14 2.86
4.8 96900 3.04 552
4.64 177000 271 5.25
4.43 322000 2.42 4.94
4.19 586000 2.17 4.65
391 1070000 1.96 438
361 1950000 176 411
329 3550000 1.60 3.84
294 6400000 1.44 3.57
257 11800000 1.30 33
218 21500000 116 3.01
177 39100000  0.969 277
135 71300000  0.909 2.4
094 130000000  0.798 2.08
057 237000000  0.692 176
0.27 432000000  0.596 1.47
009 787000000  0.505 1.19
0 1430000000  0.37 0.964
-0.03 2610000000  0.42 135
-0.04 4760000000  0.355 1.09
-0.05 8680000000  0.157 0.917

ReactionAir

(kéyhrjt-OS
45
1682
43l
1.22
142
155
1.65
1.73
1.79
1.83
1.86
1.85
1.86
181
1.34
17
171
171
171
171
171
171
1.7
1.68
165
1.62
157
152
6 1.4
913
31 1.
1.24
115
13
1.22
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logKow =0.505(n)

09 Kow R2=0.993

12345678 91011121314151617181920 21222324 25262728 293031 32 33343536 37383940
n

Fig.-1: The relationship betwéela values of lod{..) versus the number of carbon atoms in the strestof
normal hydrocarbon o C,, (1-40).
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TBd

y = -0.0077(n)’ + 0.5596(n) - 2.1105
TBd (gr/h) R? = 0.905

10

(aetttes

v

SO atn el

1/244 56 7 8 91011121314151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

n

Fig.-2: A plot of the total biodededion TBy) in gr/h versus the number of carbon atoms in
the structures of normal hydrocarbont@ Cy, (1-40).
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TBd (mol/h)
.
2.5 -

2

TBd = 2E-05(n)* - 0.0014(n)* + 0.0365(n)? - 0.2493(n) + 1.0932
R? = 0.8553

45

Fig.-3: A plot of the total biodegradatiof&y) in mol/h versus the number of carbon atoms in

the structures of normal hydrocarbont@ G, (1-40).
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log BCF

log(BCF)

3.5

2.5

15

0.5

log(BCF) = 7E-07(n)* + 0.0004(n)® - 0.0284(n)? + 0.5198(n) - 0.0757
R?=0.8711

1234567 8910111213141516171819202122232425262728293031323334353637383940
n

Fig.-4: The relationship between the values of B&K) versus the number of carbon atoms in the strestaf
normal hydrocarbon o C,, (1-40).
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y = 0.0006(n)® - 0.0468(n)? + 0.954(n) - 1.3303
R?=0.9111

Fig.-5: The relationship between the values of B8df) versus the number of carbon atoms in the strestaf

normal hydrocarbon o Gy (1-40).
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Biohalf life

Bio-half life

50000

45000

40000

35000

30000

25000

20000

15000

10000

5000

0

Bhl = 0.1459¢ 0
R? = 0.9898

12345678 91011121314151617 1819202122 23 2425 26 2728 2930 31 32 33 34 3536 37 38 39 40
n

Fig.-6: The relationship between the values of IBadi-life (B-hl) versus the number of carbon atamghe structures of
normal hydrocarbon o Gy (1-40).
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logKoa =0.345(C)

R2=0.992
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Fig.-7: The curve of the relationship between thkigs of estimated loi§(,) versus the number of carbon atoms in the strestaf

normal hydrocarbon o C,, (1-40).
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EC50 (Green Algae)

45
40
35
30
25
20
15
10

EC50 = 76.82e 050
R2 = 0.980

10 15 20 25 30 35 40 45

Fig.-8: The relationship between the values ofH@reen algae) versus the number of carbon atotheistructures of
normal hydrocarbon o Gy (1-40).
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Table-2: The equations (1-13) that indicate theatighships between the selected chemical and
biochemical data logarithm of calculated Octanolt&gartitioning coefficients and total biodegradat
logKow and TBq (mol/h and g/h), respectively, median lethal cotiagion 50 (LGg), water solubility §,,
mg.L"/25°C), HLC (in atm.ifimol), EG, green algae (in ppm), log[BCF], Bio half-life, [@AF], K.,
fugacity in air and soil, reaction air (kg/hr) amdivection percent sediment in © G, compoundd-40.

No. of
Equations The Equations R?
1 logKqw = 0.505(N) 0.9930
2 TBy(g/h)= -0.0077(rf}+0.5596(n)-2.1105 0.9050
3 TBy(mol/h)= 210°(n)*-0.0014(n$+0.0365(nj - 0.8553
0.2493(n) + 1.0932
4 logS, = -0.524(n) 0.9970
log(BCF) = 7x107(n)*+0.0004(nj-0.0284(nj 0.8711
+0.5198(n)-0.0757
B-hl = 0.1459exp[0.3119(n)] 0.989¢
log[ BAF] = 0.0006(n}-0.0468(nj+0.954(n) 0.9111
- 1.3303
Soil Fugacity = 139.2(h* 0.9320
logKo, = 0.345(n) 0.9920
10 logK,=0.128(n) +0.927 0.9580
11 LG =.30.417exp[-0.7402(n)] 0.8108
12 EG, = 76.82exp[-0.60(n)] 0.9800
13 Ko(Soil) =4.4401exp[0.5827(n)] 0.9962
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