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In lieu of editorial – With this autumnal e-issue, 

ALCHEMY, strives to keep itself afloat, braving the turbulent 
pandemic wave. This issue features enthusiastic contributions from 
the young buds of the Department of Chemistry – some of them 
have blossomed into graduates and others are ready to bloom. 
Greetings and good wishes, from the Department of Chemistry 

Antiperspirant & Deodorant: Some points to note
Subhojyoti Chakraborty: Sem-V-Core

Brand 1:Ingredients :Butane, Isobutane, Propane, Cyclopentasiloxane, Fragrance, Isopropyl Myristate, Triclosan, BHT. 
Brand 2: Ingredients :Propellant, Ethyl Alcohol, Fragrance, Propylene Glycol, Diethyl phthalate, Triclosan, Alcohol (95%V/V),Content 
45%W/W , Contains 1% w/w Diethyl phthalate. 
Harmful effects of ingredients:

Hormonal and skin irritation effect of 'TRICLOSAN': 
Triclosan is readily absorbed into human skin and oral mucosa and found in tissues and fluids in the system. TCS effects on endocrine 
disruption were reviewed previously (Wang and Tail 2015;Ruszkiewicz etal). 
It might be harmful to the immune system. 
Is Triclosan Cancer causing?
As a xenoestrogen, triclosan can displace estradiol from its receptors and potentially increase exposure to estradiol, which has been a risk factor 
identified for the development of breast cancer. This mechanism also has been shown to play a role in the development of breast cancer. This 
mechanism also has been shown to play a role in the development of ovarian cancer in in vitro studies.

Harmful effects of ' BUTANE ' & 'ISOBUTANE ‘
Is Isobutane harmful for skin? 
> Isobutane can affect you when inhaled. 
> Isobutane vapour can irritate and burn the skin and eyes. 
> Contact with the liquid can cause frostbite. 
> Inhaling Isobutane can irritate the nose and throat. 
What are the side effects of inhaling butane? Chronic headache, Sinusitis , Ataxia (lack of muscle coordination , Dizziness, Shortness of 
breath, Nosebleeds, Chronic or frequent cough , Depression. 
 Is butane toxic to humans? 
The toxicity of butane is low. Huge exposure concentrations can be assumed in butane abuse. The predominant effects absorbed in abuse cases 
are the effects on central nervous system (CNS)  and Cardiac effects.  

Effect of n-Butane on skin:  An aerosol spray which contained n-butane as propellant, was reported to cause deep frostbite symptoms in the skin when sprayed directly 
on it.  In conclusion, exposure to low concentrations of n-butane has not been reported to cause adverse effects in humans. It is anesthetic to both humans and 
experimental animals.

Harmful effects of ' PHTHALATES - Physical problems caused by Phthalates:
In the past few years, researchers have linked Phthalates to asthma, attention-deficit hyperactivity disorder, breast cancer, obesity and type II diabetes, 
low IQ , neuro-developmental issues, behavioral issues, autism spectrum disorders, altered reproductive development and male fertility issues. 

Polythene
(Anit Paul & Souvik Agasti , Sem-III, Department of Chemistry)

Introduction
Polyethylene or polythene  is the most common plastic in use today. It is a polymer, primarily used for 
packaging (plastic bags, plastic films and containers including bottles, etc.). As of 2017, over 100 million 
tonnes of polyethylene resins are being produced annually, accounting for 34% of the total plastics 
market. 
History                                                                                                                                                                                                                                                                                                                 
Polyethylene was first synthesized by the German chemist Hans von Pechmann, who prepared it by 
accident in 1898 while investigating diazomethane. He and his friends recognized that it contained long 
−CH2− chains and termed it polymethylene.The first industrially practical polyethylene synthesis was 
again accidentally discovered in 1933 by Eric Fawcett and Reginald Gibson at the Imperial Chemical 
Industries (ICI) works in Northwich, England.
Property 
The properties of polyethylene can be divided into mechanical, chemical and thermal properties.
Mechanical property  : Polyethylene is of low strength, hardness and rigidity, but has a high ductility 
and impact strength as well as low friction. It shows strong creep under persistent force, which can be 
reduced by addition of short fibers. It feels waxy when touched.
 Thermal property : For common commercial grades of medium- and high-density polyethylene the 
melting point is typically in the range 120 to 130 °C .The melting point for average commercial 
low-density polyethylene is typically 105 to 115 °C.
Chemical property : Polyethylene consists of nonpolar, saturated, high-molecular-weight 
hydrocarbons. polyethylene is partially crystalline. Polythene have excellent chemical resistance, 
meaning that they are not attacked by strong acids or strong bases and are resistant to gentle oxidants 
and reducing agents. Polyethylene absorbs almost no water. It can become brittle when exposed to 
sunlight.
Manufacturing processes
 The ingredient or monomer is ethylene (IUPAC name ethene), a gaseous hydrocarbon with the formula 
C2H4, which can be viewed as a pair of methylene groups (−CH2−) connected to each other. Ethylene is 
usually produced from petrochemical sources, but also is generated by dehydration of ethanol.
Polymerization
Polymerization of ethylene to polyethylene is described by the following chemical equation:
n CH2=CH2 (gas) → [−CH2−CH2−]n (solid) 
ΔH/n = −25.71 ± 0.59 kcal/mol
Ethylene is a stable molecule that polymerizes only upon contact with catalysts. The conversion is 
highly exothermic. Coordination polymerization is the most pervasive technology, which means that 
metal chlorides or metal oxides are used. The most common catalysts consist of titanium(III) chloride, 
the so-called Ziegler–Natta catalysts. Another common catalyst is the Phillips catalyst, prepared by 
depositing chromium(VI) oxide on silica.
Classification
 Polythene is classified by it's density and branching.                                        
High-density polyethylene (HDPE) : HDPE is defined by a density of greater or equal to 0.941 g/cm3. 
HDPE has a low degree of branching. HDPE can be produced by chromium/silica catalysts, 
Ziegler–Natta catalysts or metallocene catalysts   
Low-density polyethylene (LDPE) :  LDPE is defined by a density range of 0.910–0.940 g/cm3. LDPE 
has a high degree of short- and long-chain branching. LDPE is created by free-radical polymerization
Use and environment problems   
The primary uses of polyethylene are in packaging film, garbage bags, grocery bags, insulation for 
wires and cables, agricultural mulch, bottles, toys, and houseware. Polythene is also used in trays, fruit 
juice containers, milk containers, crates, and food packaging products. 
The major impact of plastic bags on the environment is that it takes many years to for them to 
decompose. In addition, toxic substances are released into the soil when plastic bags perish under 
sunlight and, if plastic bags are burned, they release a toxic substance into the air causing ambient air 
pollution.
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