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The hydrocarbon C31H64 is a typical component of paraffin wax. 
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ABSTRACT 

 
These materials represent a significant fraction of petroleum. They are refined by vacuum distillation. 

Paraffin waxes are mixtures of saturated n- and isoalkanes, naphthenes, and alkyl- and naphthene- 

substituted aromatic compounds. The degree of branching has an important influence on the properties. 

Millions of tons of paraffin waxes are produced annually. They are used in foods (such as chewing gum 

and cheese wrapping), in candles and cosmetics, as non-stick and waterproofing coatings and in polishes. 

Paraffin wax refers to a white or colorless soft solid that is used as a lubricant and for other applications. 

It is derived from petroleum and consists of a mixture of hydrocarbon molecules containing between 

twenty and forty carbon atoms. It is solid at room temperature and begins to melt above approximately 37 

°C (99 °F); its boiling point is >370 deg C. In chemistry, paraffin is used synonymously with "alkane", 

indicating   hydrocarbons   with   the   general   formula   CnH2n+2.   The    name    is    derived    from 

Latin parum ("barely") + affinis, meaning "lacking affinity" or "lacking reactivity" indicating paraffin's 

unreactive nature. 
 

Paraffin wax is mostly found as a white, odorless, tasteless, waxy solid, with a typical melting point 

between about 46 and 68 °C (115 and 154 °F), and having a density of around 900 kg/m3. It is insoluble 

in water, but soluble in ether, benzene, and certain esters. Paraffin is unaffected by most common 

chemical reagents but burns readily. 
 

Paraffin wax is an excellent electrical insulator, with an electrical resistivity of between 1013 and 

1017 ohm metre. This is better than nearly all other materials except some plastics (notably Teflon). It is 

an effective neutron moderator and was used in James Chadwick's 1932 experiments to identify the 

neutron. 

Paraffin wax is   an   excellent   material to store heat,   having   a specific heat   capacity of   2.14– 

2.9 J g−1 K−1 (joule per gram kelvin) and a heat of fusion of 200–220 J g−1. This property is exploited in 

modified drywall for home building material: a certain type (with the right melting point) of wax is 

infused in the drywall during manufacture so that, when installed, it melts during the day, absorbing heat, 

and solidifies again at night, releasing the heat. Paraffin wax phase change cooling coupled with 

retractable radiators was used to cool the electronics of the Lunar Rover. Wax expands considerably 

when it melts and this allows its use in wax thermostatic element thermostats for industrial, domestic and, 

particularly, automobile purposes. 

 
Key words: Paraffin wax, isoalkanes, naphthenes, odorless, tasteless. 

http://www.ijrst.com/


International Journal of Research in Science and Technology http://www.ijrst.com 

(IJRST) 2013, Vol. No. 3, Issue No. III, July-September ISSN: 2249-0604 

 

 
International Journal of Research in Science and Technology    9 

 

One of the earliest photochemical studies dealt with the natural product santonin. In the 19th 

century it had been observed by Ciamician that in Italian sunlight santonin gave several 

photoproducts. The structure of santonin was first correctly described by Clemo and Hayworth in 

1929. The initial photoproduct obtained from santonin is lumisantonin. As depicted in Eqn. 1, the 

photoreaction involves a rearrangement. Using steroid numbering, we note that the C-3 carbonyl 

group has moved to C-2, the C-4 methyl has moved to C-1, and the C-10 carbon has been 

inverted. 

INTRODUCTION 

 
The term biochemistry is derived from two words Bios + Chemistry, a branch of physical 

science, is the study of the composition, properties and behavior of matter. As it is a fundamental 

component of matter, the atom is the basic unit of chemistry. Chemistry is concerned with atoms 

and their interactions with other atoms, with particular focus on the properties of the chemical 

bonds formed between species. Chemistry is also concerned with the interactions between atoms 

or molecules and various forms of energy (e.g. photochemical reactions: Mechanistic organic 

photochemistry is that aspect of photochemical reactions. The absorption of ultraviolet light by 

organic molecules very often lorganic photochemistry which seeks to explain the mechanisms of 

organic p eads to reactions. In the earliest days sunlight was employed while in more modern 

times ultraviolet lamps are employed. Organic photochemistry has proven to be a very useful 

synthetic tool. Complex organic products can be obtained simply. Over the last century and 

earlier an immense number of photochemical reactions have been uncovered. In modern times 

the field is quite well understood and is used in organic synthesis and industrially. The utility of 

organic photochemistry has arisen only by virtue of the available mechanistic treatment; 

reactions which appear unlikely in ground-state understanding become understandable and 

accessible in terms of electronic excited-state consideration. 

 

REVIEW OF LITERATURE 
 

A comparably bizarre example was uncovered by Egbert Havinga in 1956. The curious result 
was activation on photolysis by a Meta nitro group in contrast to the usual activation by ortho 
and para groups. 
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Over the decades, many interesting but puzzling organic photochemical reactions were 

discovered that did not proceed by ordinary organic ground state processes. Rather, they arose 

from the electronic excited states. The real problem was that, at the time, organic chemists were 

not versed in quantum mechanics and physical chemists were not versed in organic chemistry. 

Real mechanistic treatments were not possible. 

Starting in 1961 it was found that one could understand organic photochemical reactions in the 

context of the relevant excited states. One example is the n-pi* excitation of mono-carbonyl 

compounds, the simplest being that of formaldehyde. The structure was first described by 

Mulliken. The three-dimensional representation (top drawing) is simplified in the second line 

using a two-dimensional representation, which facilitates arrow pushing. 

 

MATERIAL AND METHOD 
 

Petroleum derived waxes 

Although many natural waxes contain esters, paraffin waxes are hydrocarbons, mixtures 

of alkanes usually in a homologous series of chain lengths. These materials represent a 

significant fraction of petroleum. They are refined by vacuum distillation. Paraffin waxes are 

mixtures of saturated n- and isoalkanes, naphthenes, and alkyl- and naphthene-substituted 

aromatic compounds. The degree of branching has an important influence on the properties. 

Millions of tons of paraffin waxes are produced annually. They are used in foods (such as 

chewing gum and cheese wrapping), in candles and cosmetics, as non-stick and waterproofing 

coatings and in polishes. 

Paraffin wax refers to a white or colorless soft solid that is used as a lubricant and for other 

applications. It is derived from petroleum and consists of a mixture of hydrocarbon molecules 

containing between twenty and forty carbon atoms. It is solid at room temperature and begins to 

melt above approximately 37 °C (99 °F); its boiling point is >370 deg C. In chemistry, paraffin 

is used synonymously with "alkane", indicating hydrocarbons with the general formula CnH2n+2. 

The name is derived from Latin parum ("barely") + affinis, meaning "lacking affinity" or 

"lacking reactivity" indicating paraffin's unreactive nature. 
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Properties 

Paraffin wax is mostly found as a white, odorless, tasteless, waxy solid, with a typical melting 

point between about 46 and 68 °C (115 and 154 °F), and having a density of around 

900 kg/m3. It is insoluble in water, but soluble in ether, benzene, and certain esters. Paraffin is 

unaffected by most common chemical reagents but burns readily. 

 

Paraffin wax is an excellent electrical insulator, with an electrical resistivity of between 

1013 and 1017 ohm meter. This is better than nearly all other materials except some plastics 

(notably Teflon). It is an effective neutron moderator and was used in James Chadwick's 

1932 experiments to identify the neutron. 

Paraffin wax is an excellent material to store heat, having a specific heat capacity of 2.14– 

2.9 J g−1 K−1 (joule per gram kelvin) and a heat of fusion of 200–220 J g−1. This property is 

exploited in modified drywall for home building material: a certain   type (with   the 

right melting point) of wax is infused in the drywall during manufacture so that, when 

installed, it melts during the day, absorbing heat, and solidifies again at night, releasing the 

heat. Paraffin wax phase change cooling coupled with retractable radiators was used to cool 

the electronics of the Lunar Rover. Wax expands considerably when it melts and this allows 

its use in wax thermostatic element thermostats for industrial, domestic and, particularly, 

automobile purposes. 

Manufacturing 

The feedstock for paraffin is slack wax. Slack wax is a mixture of oil and wax, a byproduct 

from the refining of lubricating oil. 

The first step in making paraffin wax is to remove the oil (de-oiling or de-waxing) from the 

slack wax. The oil is separated through crystallization. Most commonly, the slack wax is 

heated, mixed with one or more solvents such as a ketone and then cooled. As it is cooled, 

wax crystallizes out leaving oil in solution. This mixture is filtered into two streams: solid 

(wax plus some solvent) and liquid (oil and solvent). After the solvent is recovered by 

distillation, the resulting products are called "product wax" (or "press wax") and "foots oil". 

The lower the percentage of oil in the wax the more refined it is considered (semi-refined 

versus fully refined). The product wax may be further processed to remove colors and odors. 

The wax may finally be blended together to give certain desired properties such as melt point 

and penetration. Paraffin wax is sold in either liquid or solid form. 

 

 

 
The hydrocarbon C31H64 is a typical component of paraffin wax. 
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 Coatings for waxed paper or cloth 

 Food-grade paraffin wax: 

 Shiny coating used in candy-making; although edible, it is non digestible, passing 

right through the body without being broken down 

 Coating for many kinds of hard cheese, like Edam cheese 

 Sealant for jars, cans, and bottles 

 Chewing gum additive 

 Investment casting 

 Anti-caking agent, moisture repellent, and dust binding coatings for fertilizers 

 Agent for preparation of specimens for histology 

 Bullet lubricant – with other ingredients, such as olive oil and beeswax 

 Phlegmatizing agent, commonly used to stabilize /desensitize high explosives such as 

RDX 

 Crayons 

 Solid propellant for hybrid rocket motors 

 Component of surf wax, used for grip on surfboards in surfing 

 Component of glide wax, used on skis and snowboards 

 Friction-reducer, for use on handrails and cement ledges, commonly used in 

skateboarding 

 Ink. Used as the basis for solid ink different color blocks of wax for thermal printers. 

The wax is melted and then sprayed on the paper producing images with a shiny 

surface 

 Micro wax: food additive, a glazing agent with E number E905 

 Forensic investigations: the nitrate test uses paraffin wax to detect nitrates and 

nitrites on the hand of a shooting suspect 

 Antiozonant agents: blends of paraffin and micro waxes are used in rubber 

compounds to prevent cracking of the rubber; the admixture of wax migrates to the 

surface of the product and forms a protective layer. The layer can also act as a 

release agent, helping the product separate from its mould. 
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 Mechanical thermostats and actuators, as an expansion medium for activating such 

devices 

 "Potting" guitar pickups, which reduces micro phonic feedback caused from the 

subtle movements of the pole pieces 

 "Potting" of local oscillator coils to prevent micro phonic frequency modulation in 

low end FM radios. 

 Wax baths for beauty and therapy purposes 

 Thickening agent in many Paintballs, as used by Crayola 

 An effective, although comedogenic, moisturiser in toiletries and cosmetics such as 

Vaseline 

 Prevents oxidation on the surface of polished steel and iron 

 Phase change material for thermal energy storage 

 Manufacture of boiled leather armor and books 

 Skateboard Wax 

 

CONCLUSION 
 

In industrial applications, it is often useful to modify the crystal properties of the paraffin 

wax, typically by adding branching to the existing carbon backbone chain. The modification 

is usually done with additives, such as EVA copolymers, microcrystalline wax, or forms 

of polyethylene. The branched properties result in modified paraffin with a higher viscosity, 

smaller crystalline structure, and modified functional properties. Pure paraffin wax is rarely 

used for carving original models for casting metal and other materials in the lost wax 

process, as it is relatively brittle at room temperature and presents the risks of chipping and 

breakage when worked. Soft and pliable waxes, like beeswax, may be preferred for such 

sculpture, but "investment casting waxes," often paraffin-based, are expressly formulated for 

the purpose. 

 

 

 

 

 

 

 

http://www.ijrst.com/


International Journal of Research in Science and Technology http://www.ijrst.com 

(IJRST) 2013, Vol. No. 3, Issue No. III, July-September ISSN: 2249-0604 

 

 
International Journal of Research in Science and Technology    14 

 

REFERENCES 
 

1. Nishiyama, Yoshiharu; Langan, Paul; Chanzy, Henri (2002). "Crystal Structure and 

Hydrogen-Bonding System in Cellulose Iβ from Synchrotron X-ray and Neutron Fiber 

Diffraction". J. Am. Chem. Soc 124 (31): 9074–82. 

2. Crawford, R. L. (1981). Lignin biodegradation and transformation. New York: John Wiley 

and Sons. 

3. Updegraff DM (1969). "Semimicro determination of cellulose in biological materials". 

Analytical Biochemistry 32 (3): 420–424. 

4. Romeo, Tony (2008). Bacterial biofilms. Berlin: Springer. pp. 258–263. 

5. Klemm, Dieter; Heublein, Brigitte; Fink, Hans-Peter; Bohn, Andreas (6 September 2005). 

"Cellulose: Fascinating Biopolymer and Sustainable Raw Material". ChemInform 36 (36). 

6. Cellulose. (2008). In Encyclopædia Britannica. Retrieved January 11, 2008, from 

Encyclopædia Britannica Online. 

7. Chemical Composition of Wood 

8. Multi-criteria evaluation of lignocellulosic niche crops for use in bio refinery  processes 

9. Slavin, JL; Brauer, PM; Marlett, JA (1981). "Neutral detergent fiber, hemicellulose and 

cellulose digestibility in human subjects.” The Journal of Nutrition 111 (2): 287–97. 

10. Joshi, S; Agte, V (1995). "Digestibility of dietary fiber components in vegetarian men.” 

Plant foods for human nutrition (Dordrecht, Netherlands) 48 (1): 39–44. 

11. A. Payen (1838) "Mémoire sur la composition du tissu propre des plantes et du ligneux" 

(Memoir on the composition of the tissue of plants and of woody [material]), Comptes 

rendus, vol. 7, pages 1052-1056. Payen added appendices to this paper on December 24, 

1838 (see: Comptes rendus, vol. 8, page 169 (1839)) and on February 4, 1839 (see: Comptes 

rendus, vol. 9, page 149 (1839)). A committee of the French Academy of Sciences reviewed 

Payen's findings in: Jean-Baptiste Dumas (1839) "Rapport sur un mémoire de M. Payen, 

relatif à la composition de la matière ligneuse" (Report on a memoir of Mr. Payen, 

regarding the composition of woody matter), Comptes rendus, vol. 8, pages 51-53. In this 

report, the word "cellulose" is coined and author points out the similarity between the 

empirical formula of cellulose and that of "dextrine" (starch). The above articles are 

reprinted in: Brongniart and Guillemin, eds.,Annales des sciences naturelles ..., 2nd series, 

vol. 11 (Paris, France: Crochard et Cie., 1839), 

12. Young, Raymond (1986). Cellulose structure modification and hydrolysis. New York: Wiley. 

 

http://www.ijrst.com/


International Journal of Research in Science and Technology http://www.ijrst.com 

(IJRST) 2013, Vol. No. 3, Issue No. III, July-September ISSN: 2249-0604 

 

 
International Journal of Research in Science and Technology    15 

 

13. Kobayashi, Shiro; Kashiwa, Keita; Shimada, Junji; Kawasaki, Tatsuya; Shoda, Shin-ichiro 

(1992). "Enzymatic polymerization: The first in vitro synthesis of cellulose via 

nonbiosynthetic path catalyzed by cellulase". Makromolekulare Chemie. Macromolecular 

Symposia. 54-55 (1): 509–518. 

14. Weiner, Myra L.; Lois A. Kotkoskie (2000). Excipient Toxicity and Safety. New York; 

Dekker. p. 210. 

15. Peng, B. L., Dhar, N., Liu, H. L. and Tam, K. C. (2011). "Chemistry and applications of 

nanocrystalline cellulose and its derivatives: A nanotechnology perspective.” The Canadian 

Journal of Chemical Engineering 89 (5): 1191–1206. 

16. Lawrence Pranger and Rina Tannenbaum "Bio based nanocomposites prepared by in situ 

polymerization of furfuryl alcohol with cellulose whiskers or montmorillonite clay" 

Macromolecules 41 (2008) 8682. 

17. Holt-Gimenez,   Eric   2007.    Biofuels:    Myths    of    the    Agrofuels Transition. 

Backgrounder. Institute for Food and Development Policy, Oakland, CA. 13:2 

18. Charles A. Bishop, ed. (2007). Vacuum deposition onto webs, films, and foils, Volume 0, 

Issue 8155. p. 165. 

19. Deguchi, Shigeru; Tsujii, Kaoru; Horikoshi, Koki (2006). "Cooking cellulose in hot and 

compressed water". Chemical Communications (31): 3293. 

20. Structure and morphology of cellulose by Serge Pérez and William Mackie, CERMAV-

CNRS, 2001. Chapter IV. 

21. Stenius, Per (2000). "1". Forest Products Chemistry. Papermaking Science and Technology 

3. Finland: Fapet OY. p. 35. ISBN 952-5216-03-9. 

22. Kimura, S; Laosinchai, W; Itoh, T; Cui, X; Linder, CR; Brown Jr, RM (1999)."Immunogold 

labeling of rosette terminal cellulose-synthesizing complexes in the vascular plant vigna 

angularis". The Plant cell 11 (11): 2075–86. 

23. Taylor, N. G. (2003). "Interactions among three distinct CesA proteins essential for cellulose 

synthesis". Proceedings of the National Academy of Sciences 100 (3): 1450. 

http://www.ijrst.com/

