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ABSTRACT

This paper presents an improvement of organic compounds properties,
two cases was analyzed; firstly, the effects of pressure on organic chains.
Secondly, the effect of rotating of organic compounds on melting and
boiling points. Linear programming and operations research techniques
are used here to study such effects. Both tensile strength and elasticity
will be improved here by choosing the right pressure applied during the
construction of the organic compounds. It is found that the pressure
applied during the formation of organic compounds has a significant
effect on properties of such compounds, melting and boiling points will
be improved here by making some rotation in the bonds between central
atom and sub (outer) atoms in the organic compounds under some con-
straints. The compounds for which these calculations have been made
include carbon disulfide, branched thials, cyclic thiols, aromatic thiols,
n-alkyl sulfides, branched sulfides, cyclic sulphides (including long-chain
n-alkylthiolanesand n-alkylthianes), aromatic sulfides, n-alkyl disulfides,
akylthiophenes, methylated benzothiophenes and dibenzothiophenes,
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it usingsimplex method™.

Thechallengebehind manufacturing and producing

Properties of organic compounds depend on many
conditionsduring theformation, oneof such conditions
isworking pressure, boiling point and melting point, if
the pressureisdecreased or increased thiswill givethe
organic compound new properties or change in ex-
pected properties, in thisstudy thetensile strength and
eladticity of somegiven organic compound arestudied
using operations research methods by constructing a
linear program describing the problem and then solving

most complex organic compoundisto control the pres-
sure other physical properties, in order to avoid any
undesired productsand achieve highyield of desired
material with several mechanica properties. Thiscan
be achieved by studying and improvement the mechani-
cal and thermal properties during producing desired
organic compounds. It isworth to mention that repre-
senting the propertiesand operating conditionswhich
introduced inthispaper, isconsidered acregtiveidea
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which can be devel oped and used to control most or-
ganicmaterid propertiesinthefuture.

If the organic compoundsrotated either clock wise
or counter clock wisefor somerotated angle, thiswill
givetheorganic compound new properties. Mdtingand
boiling pointsof organic compounds are very impor-
tant propertieswhich restrict the usage of the organic
compound in some conditionsespecialy at hot condi-
tionsof use. All recent studiesconcernononly onetype
of organic compound and study sometherma and me-
chanica properties, that because of theenormousnum-
ber of organic compoundwhichwiddy differ fromeach
others, al so the isomerization and the resonance be-
havior of carbon atom in organic compoundswill gen-
erate anew substance with new properties?.

RELATEDWORK

Yi Li, et. d 2009, studied the oxidation operation
of somevolatile organic compounds (VOCs): such as
ethanol, 1-propanol and 2-propanol) over Ag/ALLO,
catalyst under thefollowing two conditions: normal -
mospheric pressure and temperature conditionsand low
temperature and pressure conditions. It isfound that
VOCswereexposed for partid oxidizations, a soAlk-
eneisformed under thelow pressure conditions, but
aldehyde and acid areformed under the normal atmo-
spheric pressure conditions. It isalso noticed that low
pressure va ues conditionsare more suitableto notice
the activeintermediates, such as ethanol, keteneand
propenal. Thestudy concluded that the pressurehasa
significant effect on the oxidation pathway of VOCs
over Ag/ALQ, catalysttd.

Ritesh Sanghvi and Samuel H. Yalkowsky, 2006,
devel oped asemi-empiricad modd for caculating of the
boiling pointsof organic compounds. Inthat research
the boiling point was cal culated astheratio of theen-
tha py of boiling to theentropy of boiling.

On January 2003, Jihwan Kim et al studied the
therma and mechanicd stability of epoxy asanorganic
materid usingthreedifferent of phogphorous, they sud-
ied theflammability of epoxy resinsat different condi-
tionsduring formulation reaction. Also, they were able
to giveadiscussion about the encapsul ation behavior
of the phosphorousduring the polymerization®.

NicholasJ. Turro, replacing the supramol ecular or-
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ganic photochemistry by soft-matter hostscalled mi-
cellesand hard-matter hostslikeporous-solidsaredis-
cussed with an emphasison how non-covalent interac-
tionscan besystematicaly exploited to control thecatar
lytic and magnetic effectson theformation of covaent
bonds from photochemically produced pairs of radi-
cald®.

Steven S, et al. studied the solid-phase state of
organic compoundsand somemeasurementswhichare
usually made using solvent extraction or thermal
headspaceanayss. Itisa sofoundthat volatileorganic
compounds extracted from thevinyl flooring particles
at room temperature by fluidized bed desorption and
by direct thermal desorption at elevated temperatures.
Also Volatileorganicsinthe extraction gasfrom fluid-
ized bed desorption and direct therma desorptionwere
collected on sorbent tubes and anal yzed by gaschro-
matography/mass spectrometry. Alsoit isfound that
sevenvolatileorganic compoundsemitted by vinyl floor-
ing werequantified. Differences between fluidized beds
desorption and direct thermal desorption results may
be explained using free-volume/dua-mobility sorption
theory!™.

Richard L. and GaonaX studied therelationship
between the operating temperature and pressure dur-
ing formation of organic material stoimprove and en-
hancethe standard mola thermodynamicsproperties
based on Gibbs energy amounts of different organic
iodinecompounds. 13 crystdline, 291iquid, and 39ided
gas specimensaretested wherethe corresponding prop-
ertieswere cal culated asafunction of operating tem-
perature and pressure. They concluded that the combi-
nation between the Gibbs energieswhich were cal cu-
lated from experimental measurementsand thereduc-
tion oxidation conditions can be used to derivean ex-
press on abl e to describe thethermodynamics proper-
tiesof organiciodine matterd®. Their study can be con-
Sdered asintroduction to control, improveand enhance
thethermodynamicspropertiesof organiciodinemate-
rids.

RESEARCH METHODOL OGY
Most of thecombination, decomposition, displace-

ment and other types of organic reactions depend on
and controlled by theequilibrium correl aionswhich de-
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pend basically on the value of pH, temperature and
pressure during formation of organic compounds. In
1969, Stull et d. and Pilcher were ableto eva uatethe
equilibrium state of such reactions. Empirically, they
recommended calibrating thetemperatureand pressure
at several vauesto control quantity and quality of pro-
duced organic compoundg®9,

Tofind theeffect of pressureontheorganic chains
itisassumed that if apositive pressureisappliedor if
the pressureisincreased during organic compound this
will affect thetensle strength of thecompound and aso
elasticity by 5 units since the bonds becomes closer
and hence strength of bondsbecomesmore, whilethe
decreasing of pressurewill increasethelength of the
bondsand so the strength and el asticity of thematerial
becomeslessby -5 units. If the maximum allowance
pressureis 8 units, and for increasing one strength or
eladticity of theorganic compoundsby oneunitit needs
3unitsof pressure, and 5 unitsof pressureisneeded to
decrease the strength of material by one unit. If the
maximum difference between positive pressureand
minimum oneis 10 unite, the compound will need to
specify how much positive and negative pressurere-
quiredincreasing or decreasing the strength or elastic-
ity of the organic chain by 5 units. To solvesuch prob-
lemslinear programming using operation research tech-
niquesare used hereespecialy smplex method.

Firstly thelinear program should be constructed,
which cong stsof the objectivefunction; the constraints
and the non-negativity.

Objectivefunction

MaxZ=5X+5X, @
Subjectto

3X+5X,>8 %)
X,-X,210 ©)
X1, X2<0(Non-negativity) 4

To solvethisprogram s mplex method isused. Firstly
the program should bewrittenin canonica form asfol-
lows

MaxZ=5X +5X, 5
Subjectto

3X, +5X +X,=8 (6)
X, -X,+X,=10 @)

= Pyl Paper
Non-negativity

X, X, X,and X, >0 ®)

The physicad and mechanical propertiesof organic ma-
terialsare controlled and improved by controlling and
evaluation of therotation angle of molecular chains of
those materias. For example, the reduction of rota-
tional energy from 28.8 kJ/ mol to 0.5 kJ/ mol will
changethe spin specific gravity for Ubiquinones Q-1,
Q-2, Q-6, from 2.572 to 8.321*Y. It is worth men-
tioning that the physical properties of organic com-
pounds becomes measuring by thefrequency of centra
and side chains of molecular structure of organic com-
pounds. Toimprove melting or/and boiling point tem-
peraturesof any organic compound somerotation clock
wise(X,) or/ and counter clock wise (X,) areexecuted.
Inthisstudy, to get anincrease or may beadecreasein
such temperaturefor some organic compound, itisas-
sumed that rotation clockwisewill increasetheboiling
or melting pointsby about 3°C, and counterclockwise
about 5°C. If the maximum allowance rotating angle for
both directionsis90°, and for increasing one boiling or
melting degree temperature it needs 4° CW, and 6°
CCW. The maximum difference between clock wise
and counter clockwise should not increase morethan
30°. Now it needs to specify the degrees needed CW
and/or CCW to makethisimprovement in boilingand
melting point temperatures.

To solvesuch problems, linear programming using
operation research techniquesare used especialy sm-
plex method. Firstly thelinear program should be con-
structed, which consists of the objectivefunction, the
congtraintsand the non-negativity.

Objectivefunction

MaxZ=3X +6X, 9
Subjectto

4X,+6X,290 (10)
X,-X,230 (11)
Non-negativity

X, X,<0 (12)

To solvethis program simplex method isused.
Firstly the program should bewrittenin canonica
formasfollows:

MaxZ=3X,-6X, (13)
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Subjectto

4X, +6X,+X,=90 (14)
X, -X,+X,=30 (15
Non-negativity

X, X,, X, and X,20 (16)

RESULTSAND DISCUSSION

TheTABLE 1givesinitid tableau of smplex method
can be constructed to get the optimal solution of the
problem.

TABLE 1: Initial tableau

Basics Constants X1 X, X3 X4
X3 8 3 5 1 0
X4 10 1 -1 0 1
Z 0 -5 -5 0 0

Now, the principles of the Simplex method can be
used tosolvetheproblem. Firgly thepivot ischosenasb,

Now dividethefirst row by 5 and then the second
tableau becomesas:

TABLE 2: First iteration

Basics Constants X1 X5 X3 X4
X, 8/5 3/5 1 15 0
X4 58/5 8/5 0 15 1
Y4 8 -2 0 1 0

Thefind solution of the problem becomesasshown

inTABLES3.
TABLE 3: Final solution

Basics Constants X1 X, X3 Xa
X, -26/10 0 1 1/8 3/8
X1 29/4 1 0 1/8 5/8
V4 45/2 0 0 5/4 10/8

Theoptimal solutionis: X, =29/4 pressureunitsand
X,=-26/10 pressure unit. i.e. to get animproveinthe
properties of the organic compound the pressurethat
should be applied iseither 7.25 units of pressurein-
creaseor 2.6 pressure unitsdecrease.

It can benoticed that the pressure hasasignificant
rolein changing organic compounds propertiesby im-
proving the propertiesor may not. But if theranges of
pressure cal culated by simplex method are applied at
the sameassumed conditionsthe propertieswill beim-

proved.
Thefirst tableau of simplex method can be con-
structed to get the optimal sol ution of the problem.

TABLE 4: Initial tableau

Basics Constants X1 X, X3 Xa
X3 90 4 6 1 0
X4 30 1 -1 0 1

Z 0 -3 -6 0 0

Now, the principlesof smplex method are used to
solvethe problem. Firstly thepivot ischosen as6, now
dividethefirst row by 6 and then the second table be-
comesas.

TABLES: Firstiteration

Basics Constants X1 Xy X3 X4
X, 15 2/3 1 16 0
X4 45 5/3 0 16 1
Y4 15 -3/2 6 1 0

Thefinal solution of the problem becomes
TABLE 6: Final solution

Basics Constants X1 Xy X3 X4
X5 -3 0 1 1/10 2/5
X1 27 1 0 1/10 3/5
4 55.5 0 0 23/20 9/10

So, fromthelasttable

X1=27°, and X2=-3°.1.e. to get an improve in the
properties of the organic compound it should be ro-
tated by 27° clockwise and 3° counter clockwise.

Based on themathematical model whichisintro-
duced inthisstudy, the relationship between thediffer-
ent physical propertiesand theangleof rotation for or-
ganic compounds can be graphed asshownin Figure
1. asshowninFigure 1, somephysical properties of
organic mattersare represented asafunction of rota-
tional anglefor molecular chain. It wasnoted that the
propertiesproportiona linearly withrotationa anglefor
interval between[0°,45°], as the angle of rotation in-
creasesmorethan 45°, the value of all studied proper-
tiesshow disturbance and noisebehavior, which means
that themateria propertiescannot be controlled or ac-
curately determined for thisinterval. It isworth men-
tioning that dimensionlessand scding techniqueswere
used to represent the actual valuesof different physica
propertiesof organic compounds.

Physical CHEMISTRY — commmm
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Figurel: Theréeationship between rotational angle of or-
ganic chainsand different properties; boiling point, melting
point and density!*Y

According to thermodynamic equations of statefor
ideal and non-ideal organic gases, the operation pres-
surein gasmediais proportiona to theworking tem-
perature, so theresultsarereached in thisstudy can be
compared with other researcheswhich sudied thephys-
ca propertiesof organic compoundsasafunctionthe
operation temperatureinstead of operation pressure,
with taken into account that theenthal py isstrong func-
tion in temperature*?. According to Helgeson et al,
Thereisardationship between thermodynamic prop-
erties of organic compound and the applied pressure
during formation of such compounds, thestudy did not
mention thereason behind thisphenomenon. Themodd
wasintroduced in this paper discussed the reason of
propertiesvariation of organic compoundswhichisthe
rotation of functional group in the compound™3.

CONCLUSION

The pressure applied during the formation of or-
ganic compoundshasasignificant effect on properties
of such compounds, melting and boiling pointswill be
improved here by making somerotationin the bonds
between central atom and sub (outer) atomsintheor-
ganic compoundsunder some congtraints.

The operation pressure during organic compounds
formation isvery important, changing such pressure by
increasing or decreasing may change such compounds
propertiesor creating new compounds, it isfound that
under assumed conditionsduring organic compounds
formation the suitable pressure rangewasfrom 26/10
decreaseto 29/4 increase.

It can benoticed from last resultsthat therotation
of organic compounds may change or improvetheor-
ganic compounds properties, under the assumed con-
ditionstherange of accepted rotation angleswas cal-
culated using linear programs and simplex method to
be from 3 degrees clockwise to 27 degrees counter

= Pyl Paper

clockwise,

It isworth mentioning that thereisarelation be-
tween the physical properties of organic compounds
and theresonance of the same compoundswhich pro-
ducesmoreradicdsof sameorganicmaterias. Radicd
anionswere prepared under high-vacuum conditionsin
akaineethanol, with presence of reducing agent under
atemperature control.

Thereare many organic compoundsand materials
can follow the proposed model such as; carbon disul-
fide, branched thiols, cyclicthiols, aromaticthiols, n-
akyl sulfides, branched sulfides, cyclic sulphides(in-
cludinglong-chain n-akylthiolanesand n-akylthianes),
aromatic sulfides, n-alkyl disulfides, akylthiophenes,
methylated benzothi ophenesand dibenzothiophenes.
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