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SYNERGY-18 is indeed a work of art and a treasure 
of true ideas and the creativity of students. This is a 
gateway for our students to put forth their talent, 
ideas and the technical knowledge. I have no doubt 
that these articles and features will be informative 
and interesting. Nothing is achieved without the 
sweat of hard work. Here the hard work is reflected in 
the quality of articles. I congratulate the - Department 
Of Chemical Engineering and the students who have 
contributed their articles.
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Professor and Head, 

Staff Coordinator, 
Student chapter IIChE,

Every information and ideas of various students is 
compiled into a well organized magazine. 
Information once shared gets multiplied leading to 
innovations. I hope this magazine would serve this 
purpose of spreading such information. I am glad that 
the information delivered will live to the hearts of the 
people who come across it. On behalf of IIChE 
students chapter I wish to continue the success in 
upcoming editions. Mr.A.Vivek Joe Bharath 

Coimbatore Institute of Technology.

Dr.A.Gnanaprakasam
Staff Advisor,
Chemical engineering association,
Coimbatore Institute of Technology

This is indeed a key to continuous changing engineering environment 
in the world. It not only triggers the minds of students to be cognizant 
of the recent developments but also nurtures them to be a part of the 
development which would result in the betterment of the people and 
society on the whole.

Synergy our department magazine has always come out with flying 
colours which portray the distinguished articles. It also gives them a 
wonderful opportunity for young minds to think beyond the horizon 
and to bring the innovative thinking of my students and my co-staff 
members to different and various extents. I am very much happy, that 
this edition of Synergy has come out as pictured with perfection. With 
more expectation I wish the success to prevail and may the Almighty 
bless you all with all the desires and wishes.
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“Do not dwell in the past, do not dream of the 
future, concentrate the mind on the present 
moment.” -Buddha

We express our heartfelt gratitude to the students 
and staff members who helped us to put together 
this issue.

From the Editors,
Nitharshni RG

Roopavarshini CM
Roshanraj J

Uthra G

Dear Reader,

With enjoyment and pleasure, we put forward the 
next dynamic piece of trending articles related to 
technologies and inventions in our ‘Synergy’ 
magazine. It is an amalgamation of the work of 
talented souls along with the blend of unique taste 
from each one, who has contributed for this 
magazine. It is often seen that one of the biggest 
blocks to creativity can be our mind’s inability to 
allow a thought or insight, to have the space to 
become a possibility. Here comes the possibility- 
“Synergy”, where the creative works are most 
welcomed.

In this issue, there are articles related to 
B iomed i ca l ,  B io techno logy,  Chemica l 
Technology, Energy, Material Science and 
Material Science. The new section, ‘Edutainment 
Corner’ is a potpourri of fascinating scientific facts 
and historically significant events in the field of 
science and engineering. ‘From the Newsies...’ 
brings the most trending technological news to 
our notice, fuelling the inquisitiveness. We also 
have a ‘Crossword’ that  is  undeniably 
entertaining and challenging.
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Preparation of Harmless Carbonated Natural Drink using Stevia

Stevia leaf extract is a sweetener that may help you 
maintain a healthy weight and can be of great help to 
those who need to monitor their blood glucose 
levels—people with diabetes or pre-diabetes. Stevia 
leaf extract makes a great substitute for sugar, 
though substituting stevia for sugar is not exactly a 
one-for-one exchange. Because stevia leaf extract is 
so much sweeter than sugar, manufacturers have 
added ingredients that help to disperse the 
sweetness so it is easier to use in exchange for 
sugar, such as erythritol or dextrose. 

Using Stevia Leaf Extract instead of Sugar

he objective is carbonation of the natural Thealthy drink instead of artificial drink. Instead 
of using the artificial sugar here the natural 

sugar STEVIA is used, which contain no calories and 
also it has no side effects. Health benefits on using 
stevia are, it reduces the possibility of diabetes, it 
cause weight loss, it regulates blood pressure, it 
prevents cancer, it boosts bone health, it contain no 
calories, and it is also used in skin care.

Soft Drinks are acidic which corrodes teeth by 
eroding its enamel. The high amount of sugar 
present in it leads to development of bacteria that 
leads to dental problems (by attacking teeth). If you 
have 2 or 3 glasses of aerated gaseous drinks higher 
the chances of dental decay, fillings and teeth loss.  
Lack nutritional value adds up calories, make you 
gain weight, and leads to diseases like migraine, 
memory loss, emotional disorders, blurred vision, 
ringing in ears, heart palpitations and shortness of 
breath. The sweetener also results in high BP, 
giddiness and increased heart beat. Saccharin, 
which is present in Pepsi diet coke, is proven to 
cause bladder cancer and is banned in some of the 
foreign countries.

Stevia
Stevia is a sweetener and sugar substitute extracted 
from the leaves of the plant species Stevia 
rebaudiana. The active compounds of Stevia are 
s tev io lg lycos ides  (main ly  s tev ios ide  and 
rebaudioside), which have upto 150 times the 
sweetness of sugar, and are heat-stable, pH-stable, 
and not fermentable. Stevia's taste has a slower 
onset and longer duration than that of sugar and 
some of its extracts may have a bitter or licorice-like 
aftertaste at high concentrations.

Conversion charts and conversion calculators are 
available to help make that substitute easier when 
using for cooking or casual sweetening at dinner. 
There are also different forms of stevia-based 
sweeteners designed to make baking easier, such as 
baking blends. A mix of stevia leaf extract and sugar 
help you reduce the amount of sugar in your favorite 
baked treats, but also enable your recipes to turn out 
with the proper coloring and structure that you expect 
when using sugar alone. When using a sugar and 
stevia leaf extract blend as an ingredient, it is 
important to realize the finished recipe will still 
contain sugar and those carbohydrates count if you 
are managing your overall sugar intake.

~Vignesh E(1606038) Third year B.Tech Chemical 
Engineering

Carbonated drinks are beverages that contain 
dissolved carbon dioxide. The dissolution of CO2 in a 
liquid, gives rise to fizz or effervescence. The process 
usually involves carbon dioxide under high pressure. 
When the pressure is removed, the carbon dioxide is 
released from the solution as small bubbles, which 
causes the solution to become effervescent, or fizzy. 
A common example is the dissolving of carbon 
dioxide in water, resulting in carbonated water. 
Carbon dioxide is only weakly soluble in water, 
therefore it separates into a gas when the pressure is 
released. Carbonated beverages are prepared by 
mixing flavoured syrup with carbonated water, both 
chilled. Carbonation levels range up to 5 volumes of 
CO2 per liquid volume. Ginger ale, colas, and related 
drinks are carbonated with 3.5 volumes. Other 
drinks, often fruity ones, are carbonated less.

Disadvantages of carbonated drink

Carbonated drinks

1 “You just can’t beat the person who never gives up.” —Babe Ruth
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Non-Enzymatic Production of the Vasodilator Nitric Oxide by the Exposure to 
Ultraviolet Radiation

Exposure to sunlight (UVA) has many positive effects 
in our body, of which, the lowering of the blood 
pressure by vasodilation has found a greater 
significance in treating diseases like Ischemia. 
Nitrates, nitrites and nitrosothiols are cutaneous 
stores of NO and are involved in the NOS-
independent mechanisms to produce NO. The UVA 
radiation can penetrate deep into the skin (upto 
500μm) till the micro vessels resulting in the 
decrease of blood pressure. This effect may be due 
to the reduction of nitrates to nitrites that increase the 
bioactivity of NO, associated with the fall in nitrate 
level and rise in the plasma nitrite concentration, 
which is dependent on the UVA doses provided. 
Moreover, the variation in the nitrate concentration in 
the blood from the dietary intake does not affect the 
UVA-induced blood pressure reduction confirming 
the role of the skin sources of nitrogen oxides. 

itric oxide (NO) is produced in our body by the Naction of the enzyme nitric oxide synthase 
(NOS) on the amino acid L-arginine 

metabolizing it to L-citrulline. It is also produced from 
nitrites and nitrates that we consume through food. 
NO is synthesized largely in the vascular endothelial 
cells and diffuse to the smooth muscles causing 
vasodilation. 

The seasonal variations in the blood pressure and 
cardiovascular mortality have minor attribution to 
UV-induced NO release, because the spectrum of 
UV incident on the earth's surface varies with latitude 
and season. The NO production by sunlight would 
have been honed by evolution to avoid the lethal drop 
in blood pressure when an organism moves from 
shade to scorching sun.

~Nitharshni RG (1606019) Third Year B.Tech 
Chemical Engineering

Overexposure to solar UV has risks of developing 
skin cancer. So, the minimum intensity of the UVA is 
selected by a risk-benefit assessment of healthy sun 
exposure. Nitrites also on irradiation with UV readily 
yield NO and thiols enhance the photodecomposition 
of nitrates. The photolysis of nitrites is highly 
wavelength and energy dependent unlike nitrates. 

2“We aim above the mark to hit the mark.” —Ralph Waldo Emerson
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China hits US oil products, LPG with new tariffs but backs off crude for now

The US is not a major supplier of LNG to China, 
representing just under 5% of total Chinese supply in 
2017 and moving up to around 7% so far this year.

Crude, LNG Trade

Expectations of tariffs on US crude and LPG imports 
have already hit import volumes and trade flows. 
China's crude oil imports from the US fell sharply in 
July from June, and are expected to drop even further 
in August.

If China decides to hit US crude and LNG in 
subsequent rounds of the trade spat, Citibank 
predicted the move would weaken prices in the near 
term, including for Atlantic Basin cargoes, but would 
not ultimately pose a significant challenge to US 
exports.

"Longer-term seasonal and secular trends see 
rapidly growing US market share in oil, LNG, and 
NGLs, come what may," he added.

China received 14.65 million barrels of US crude in 
June, which was a historical high, but volumes more 
than halved to just 6.9 million barrels in July, 
according to Platts' vessel tracker cFlow. Arrivals in 
August are expected to shrink even more to around 6 
million barrels.

The US exported 141,000 b/d of petroleum products 
to China in May, a 10-month low, according to US 
Energy Information Administration data. The exports 
averaged 229,000 b/d in 2017, up from 181,000 b/d 
in 2016. The data shows that the US sent 52,000 b/d 
of LPG to China in May, an 11-month low. The 
exports averaged 147,000 b/d in 2017 and 115,000 
b/d in 2016.

"Whether in the long or short run, China's potential 
imposition of tariffs or quotas on US exports is a tax 
on Chinese consumers rather than an obstacle to US 
exports," said Ed Morse, Citi's global head of 
commodities.

Removing crude from the list may reflect China's 
inherent energy security concerns, ClearView 
Energy Partners said.

"Simply put, crude may have been a bluff -- and LNG 
could be too -- and energy scarcity may have led 
China to retreat from its threat posture," managing 
director Kevin Book said in the note.

The latest tit-for-tat escalation in the trade war 
between the two countries comes after the US earlier 
said it would implement a 25% tariff on an additional 
$16 billion worth of Chinese imports from August 23.

Another explanation could be that China is 
rationalizing its crude import policies to defend its 
plan to continue importing Iranian crude after US 
sanctions snap back November 4.

"China may be seeking to substantiate its argument 
that its energy security concerns demand imports of 
all crude -- from the US as well as Iran -- despite 
escalating US-China trade conflict," Book said.

US tariffs implemented on July 6 saw China retaliate 
by imposing a 25% tariff on $34 billion worth of US 
imports of food products, agricultural commodities 
such as soybean, and motor cars. China's Ministry of 
Commerce said then that it has been "forced to fight 
back." China has already shortlisted US LNG 
imports for 25% tariffs in a previous round of 
retaliatory duties announced on August 3, but this 
has yet to be implemented.

In addition to energy commodities including road 
fuels, naphtha and coal, the latest list covers waste 
metals and cars under the $16 billion worth of US 
products that China will target from August 23.

The Chinese Ministry of Commerce's latest list 
imposes 25% tariffs on a swathe of energy 
commodities from August 23 including "asphalt 
shale, oil shale and tar sand.”

But the ministry said the latest tariffs remove a 
previous reference to US crude in earlier proposals 
announced on June 16. Naphtha, propane and 
butane all remain on the new list which also covers 
waste metals, petrochemical products and cars.

ondon — China announced retaliatory tariffs on Lan additional $16 billion worth of US imports, 
including oil products, LPG and coal in a new 

list of affected goods but leaving off widely-expected 
import duties on US crude.

3 “The future belongs to the competent. Get good, get better, be the best!” -Brian Tracy



The drop is reflected in changing trade patterns of oil 
tankers loaded with US crude headed to Asia and 
procurement by state-run Unipec, the trading arm of 
China Petroleum & Chemical Corp or Sinopec, the 
world's largest refiner by capacity.

Oil tankers laden with US crude that were initially 
headed to China appear to be being diverted to other 
buyers, cFlow data showed.

From S&P Global Platts: Robert Perkins, Oceana 
Zhou and Meghan Gordon 

~Roshanraj J (1606028) Third year B.Tech Chemical 
Engineering

Unipec had purchased nearly 16 million barrels of 
light sweet US crudes in June. These cargoes 
included the WTI Midland, Eagle Ford, Bakken and 
Domestic Sweet Blend grades, and were expected to 
be delivered to China over July-August.

Synergy Issue:02 31 August 2018 From the Newsies...

4“You are never too old to set another goal or to dream a new dream.” – C.S. Lewis

Edutainment Corner

- Svante Arrhenius, 1903 Nobel Prize Winner in Chemistry 
and one of the founders of the science of physical chemistry. 
He was the first to use basic principles of physical chemistry 
to estimate the extent to which increase in atmospheric 
carbon dioxide increase Earth's surface temperature through 
the greenhouse effect. 

Arrhenius' rule: “If the quantity of carbonic acid increases in 
geometric progression, the augmentation of the temperature 
will increase nearly in arithmetic progression.”

“At first sight, nothing seems more obvious than that 
everything has a beginning and an end.”
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Innovation for spherical silicon solar cells

Spherical silicon solar cells (SSSC) with a semi-
concentration reflector system, have been 
developed as a new type of conventional silicon solar 
cells(SSC).The base material is the same but the 
form of the silicon material is different. 

~Cheran U (1706003) Second year B.Tech Chemical 
Engineering

The current form, a rigid style with solid cases, must 
be changed to flexible styles. One of the examples 
discussed here is a spherical silicon solar cells 
(SSSC) with a semi-concentration reflector system. 
SSSC is not an ultimate, but shows essential 
features such as less silicon usage, low cost, 
durability and flexibility. In the future, the current 
efficiency of about 11% will be improved upto 18%.

S S S C and S S C are spher ica l  and p lane 
respectively. Moreover the production of SSSC can 
be reduced to much lower than that of SSC and the 
amount of silicon used for SSSC is reduced to one-
fifth to one-seventh due to the concentration of solar 
rays by the reflective mirrors.

here are many energy devices for the 21st Tcentury. One of the most promising devices is 
the combination of solar cells and Li-ion 

batteries. Both devices already available worldwide, 
should be lower in cost and higher in efficiency. They 
are used in both solar houses and electric cars. The 
form of devices is also important for common use.

In conclusion, only small change in the shape of 
silicon crystals results in big difference on the solar 
cell market. For SSSC, silicon crystal balls must be 
fabricated from granular silicon by a new method. 
Everything mentioned here relates to process 
innovat ion consider ing shape control  and 
nanostructure control. The nanostructure of 
materials is crucial for quality control of devices.

5 “Don’t watch the clock; do what it does. Keep going.” —Sam Levenson
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Schwarzite

Realizing these ZTCs were schwarzites, the UC 
Berkeley team then developed the recipe for making 
them. A vapour of carbon-containing molecules is 
first injected into the pores of a zeolite, where the 
carbon gathers on the inner walls. As it forms a 2D 
sheet similar to graphene, the surface begins to pull 
inwards, creating the telltale negative curve of a 
schwarzite. Finally, the zeolite is dissolved away, 
l e a v i n g  t h e  c a r b o n  s t r u c t u r e  r e a d y  f o r 
harvesting."These negatively-curved carbons have 
been very hard to synthesize on their own, but it turns 

out that you can grow the carbon film catalytically at 
the surface of a zeolite," says Efrem Braun, an author 
of the study. "But the schwarzites synthesized to date 
have been made by choosing zeolite templates 
through trial and error. We provide very simple 
instructions you can follow to rationally make 
schwarzites and we show that, by choosing the right 
zeolite, you can tune schwarzites to optimize the 
properties you want. The team says that the 
schwarzites could have a range of applications. Their 
ability to carry large amounts of electrical charge 
could make for better capacitors, while their large 
surface area could see them used as catalysts for 
creating petroleum, and the empty space inside them 
could make for useful storage vessels of atoms and 
molecules.

The researchers plan to continue investigating the 
properties of these carbon structures, as well as 
checking different zeolites to determine whether 
other forms can be made. "The experimental 
validation of schwarzites thus completes the 
triumvirate of possible curvatures to graphene; 
positively curved, flat, and now negatively curved," 
says Braun. 

 
~Nithyapriya S (1606021) Third year B.Tech 
Chemical Engineering

 new nanoscale structure of carbon has joined Athe family. With no curve at all, carbon atoms 
form a flat sheet known as graphene, and a 

positive curvature creates the soccer ball-like 
structure sometimes called buckyballs. For decades 
scientists have theorized that a third variation should 
exist – a structure with negative curvature, known as 
schwarzite. An international team has now found a 
way to create these structures, which may have 
unusual electrical, magnetic and optical properties. 

Although researchers have been trying to create 
these structures out of carbon for decades, it turns 
out other scientists have solved the mystery without 
realizing there was a mystery to be solved. Now an 
international team, headed up by chemists at UC 
Berkeley, has identified the structures they were 
creating as the long-sought schwarzites. The 
scientists who had created the structures had been 
calling them zeolite-templated carbons (ZTCs). 
That's because they were formed inside the pores of 
zeolites, crystalline silicon dioxide minerals. These 
researchers were investigating the structures for 
strange properties that might make them useful. 

Common as it is, carbon is far from dull, especially 
when laid out in 2D forms. Graphene is famously 
strong and an excellent conductor of heat and 
electricity, and can find different uses when rolled up 
into buckyballs or curled into nanotubes. But since 
the 1990s, it's been hypothesized that another form 
should be possible – that with a negative curve. It can 
be difficult to picture what that looks like, but rather 
than bending outwards as a sphere, it bends inwards 
like a saddle. 

The research titled, “Generating carbon schwarzites 
via zeolite-templating” by Efrem Braun et al, was 
published in the journal Proceedings of the National 
Academy of Sciences. 

6“Aim for the moon. If you miss, you may hit a star.” —W. Clement Stone
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An Advancement in the Pharmaceutical and Healthcare Industry, Pharmaceutical 
Aerosol

he demand for effective ways to fight different Tdiseases led to the development of various 
drug delivery methods – and pharmaceutical 

aerosols are one of them. Pharmaceutical aerosols 
are products that contain therapeutically active 
ingredients and are packaged under pressure, 
dissolved or suspended in a propellant and are 
released upon the activation of a suitable valve 
system.

These pharmaceutical aerosols are generally 
intended for application on skin, through nose, or 
mouth. Pharmaceutical propellants are one of the 
many components of a pharmaceutical aerosol 
system.

The proper vapour pressure characteristics of 
pharmaceutical propellants are highly recommended 
in order to work consistently with the other aerosol 
components. Within the aerosol container, the 
pharmaceutical propellants and product concentrate 
– including the active ingredient – exist in an 
equilibrium vapour phase condition. As soon as the 
valve is opened, the pressure developed inside the 
container, mainly due to the vapour pressure of the 
pharmaceutical propellants, forces the product 
(active ingredient) to come out of the container. 
Depending upon the use and route of aerosol 
administration, different types of pharmaceutical 
propellants are used in a particular aerosol system 
such as hydrocarbons and compressed gases. 
Owing to the rise in the usage in the pharmaceutical 
aerosols, the demand for pharmaceutical propellants 
is also expected to create fairly optimistic market 
opportunities over the coming years, and their 
market is expected to increase at a significant annual 
growth rate over the forecast period of 2017 – 2027.

Industry Dynamics

The notion behind the development of novel drug 
delivery methodologies is to deploy the particular 
active ingredient at the specific body part within a 
shorter time frame so that its effects can be 
maximized during the treatment. With the same view, 
the pharmaceutical aerosol system has been 
developed in which a particular medication can be 
deployed directly to the affected area in a desired 
form. Pharmaceutical propellants, being the integral 
part of aerosol systems, are also gaining the 
attention of researchers and scientists in the 
development of aerosol based drug delivery 
systems. Various advancements in the aerosol 
based drug delivery systems have been witnessed, 
that is, in the technology, devices, formulation and 
application of pulmonary drug delivery systems, 
wherein, the pharmaceutical propellants are playing 
a crucial role.

The basic properties of pharmaceutical propellants 
include chemical inertness, non-toxic, non-
fl a m m a b l e ,  a n d  g o o d  v a p o u r  p r e s s u r e 
characteristics. Various chemical compounds, 
owning to these properties, have been in use as 
p h a r m a c e u t i c a l  p r o p e l l a n t s ,  s u c h  a s , 
chlorofluorocarbon (CFC) propellants, hydrocarbon 
based propellants and compressed gas propellants. 
However, due to the environmental effects, the use of 
certain CFC based and hydrocarbon based 
pharmaceutical propellants are being regulated by 
v a r i o u s  g o v e r n m e n t  a n d  e n v i r o n m e n t a l 
organizations and manufacturers are focussed to 
develop products aligned with the global trend of 
sustainability.

For a very long period of time, the healthcare industry 
could only provide drugs that are either consumed 
oral ly or as injectable. However, with the 
development of effective medication techniques, 
time-release pharmaceutical and target area specific 
medication are becoming more common, though, 
complex. Researchers have found that the potency 
or medical effect of a particular drug remains limited 
or is otherwise reduced before it reaches the affected 
area in the body, and this is where the drug delivery 
plays its role.

The pharmaceutical propellants can be regarded as 
the soul of an aerosol system, which develop and 
supply appropriate pressure to force the product to 
come out when the valve is opened. The 
pharmaceutical propellants also act as diluents or 
solvents and usually define the characteristics of the 
product when it comes out of the container. The 
primary function of pharmaceutical propellants is to 
provide the necessary pressure, delivery and spray 
characteristics.

7 “Never give up, for that is just the place and time that the tide will turn.” —Harriet Beecher Stow



Market Segmentation
The market for pharmaceutical propellants can be 
segmented on the basis of type and region. On the 
basis of type, the pharmaceutical propellants market 
can be segmented as following:
Ÿ Liquefied Gases
Ÿ Chlorofluorocarbons (CFC)

Market Participants

Ÿ Nitrogen (N2)

Examples of some of the key market participants in 
the global pharmaceutical propellants market include 
Solvay, SRF Limited, Akzo Nobel NV, The Linde 
Group, Yara International and AlzChem AG, among 
others. Development of environment-friendly 
products and supplying them at competitive cost 
remain key strategic points for the market players 
present  in  the va lue chain  o f  the g lobal 
pharmaceutical propellants market.

Ÿ Carbon Dioxide (Co2)

Ÿ Hydro Chlorofluorocarbons (HCFC)
Ÿ Hydro Fluorocarbons (HFC)
Ÿ Hydrocarbons
Ÿ Compressed Gases

Ÿ Nitrous Oxide (N2O)

Among regions, North America and Europe, 
collectively, are expected to remain the key markets 
for pharmaceutical propellants owing to their 
developed pharmaceut ical  and healthcare 
industries. In terms of regulatory affairs, however, the 
market is expected to remain challenging for the 

market players. Market in Asia Pacific is expected to 
exhibit a sustainable growth rate over the coming 
years, while the market in the Middle East and Africa 
and Latin America regions is also expected to 
represent good signs of growth over the forecast 
period.

~Vinothbabu K (1706213) Third year B.Tech 
Chemical Engineering

Synergy Issue:02 31 August 2018 Biomedical

8“Why should you continue going after your dreams? Because seeing the look on the faces of 
the people who said you couldn’t… will be priceless.” —Kevin Ngo

Edutainment Corner

Ionization energy is the energy required to remove an 
outermost electron from an atom. Group I elements, Lithium, 
Sodium, Potassium, Rubidium, and Cesium, known as the 
alkali metals shed their outermost electron very easily and 

highly reactive to be found naturally pure. In pure form, they 
may be dangerously explosive. 
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Extraction of rosemary essential oil by steam distillation and hydro distillation

RHE (%) = (mHE/ms)*100

The essential oil yield was estimated according to the 
dry vegetal matter by using the following equation:

~Chandru D (1606006) Third year B.Tech Chemical 
Engineering

Therefore this work was undertaken in order to 
contribute to a better knowledge of the essences of 
rosemary coming from the area of Bibans, located 
approximately 200 km east of Algiers, and, more 
specifically, to compare rosemary essential oils 
obtained by steam and hydrodistillations from a 
qualitative and quantitative point of view.

The essential oils obtained by both extractions were 
analysed by gas chromatography (GC) and gas 
chromatography–mass spectrometry (GC–MS) 
under previously established operating conditions 
25m × 0.23 mm fused silica capillary column coated 
with polydimethylsiloxane (DBP-1) of 1.5 μm film 
thickness was the column fitted in the GC an GC–MS 
systems. The column temperature was computed to 
start at 60 °C, increasing to 200 °C at 3 °C/min. The 
carrier gas at 1 ml/min was nitrogen for GC and 
helium for GC–MS. In addition, the oil was recovered 
at regular time intervals and analysed by GC in order 
to follow yield and oil composition. 

Experimentation
The vegetal matter used comes from the 'Portes de 
Fer' in the Bibans area, located 200 km east of Algiers 
and identified according to the Flora of Algeria. A 
sample specimen was deposited in the Herbarium of 
the Botany Department at the Algeria National 
Institute of Agronomy. Identification of the plant was 
confirmed by Montpellier University botanists and the 
Biology Institute of Algiers University of Sciences and 
Technology.

osemary (Rosmarinus officinalis. L) is an Raromatic, medicinal and condiment plant that 
belongs to the Family Labiatae. It is widely 

spread in Algeria and broadly used in traditional 
medicine. Rosemary is selected because it is of 
interest as a preservative due to its antioxidative 
characteristics and it is used in the pharmaceutical, 
food and cosmetic industries. 

 Extractions were realized on a laboratory scale. To 
extract the essential oil by steam distillation, the 
vegetable matter was placed in a glass column, of 
which the lower and higher parts were connected to a 
water flask and a condenser, respectively. The water 
vapour produced in the flask crosses the plant, 
charged with essential oil then to the condenser, 
where it is condensed. After condensation, the oil is 
separated from water by decantation. The extraction 
of essential oil by hydrodistillation was carried out 
under the same conditions as the steam distillation. 

The only difference is that in this case the vegetable 
matter is laid out in the flask containing water and the 
unit is carried to boiling. The vapour mixture of 
water–oil produced in the flask then passes to the 
condenser, where it is condensed. The oil is 
recovered after decantation.

9 “One way to keep momentum going is to have constantly greater goals.” —Michael Korda
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Pfizer bets on biotech flu vaccine in $425 million BioNTech alliance

CureVac’s work on jabs to prevent malaria and 
influenza won more financial backing from its 
investor the Bill & Melinda Gates Foundation in a 
February agreement.

Privately-held BioNTech will receive $120 million 
upfront plus up to $305 million depending on certain 
development achievements as well as tiered 
royalties on futures sales in the double-digit 
percentage range, the two companies said in a 
statement on August 16.

Pfizer will take over testing on humans and 
commercialization of BioNTech’s flu vaccines once 
the German firm, which is Europe’s largest unlisted 
biotech firm by staff numbers, has completed the first 
clinical study.

Flu jabs are currently produced from chicken eggs 
based on the previous flu season’s viral strains. The 
alliance partners hope to offer a vaccine that can be 
quickly adjusted to the latest viral mutations, which 
can also be a major advantage in case of a pandemic 
threat from avian flu.

B i o t e c h  i n v e s t o r s  T h o m a s  a n d  A n d r e a s 
Struengmann, who sold their generic drugs business 
Hexal to Novartis in 2005, will remain majority 
shareholders in BioNTech.

~Nitharshni RG (1606019) Third year B.Tech 
Chemical Engineering

Having raised $270 million from investors early this 
year, BioNTech is also developing personalized 
immunotherapies for cancer and is eyeing a future 
public listing.

Mainz-based BioNTech, valued at $2.3 billion in a 
January financing round, is specializing in so-called 
messenger RNA (mRNA) molecules that instruct 
human cells to produce therapeutic proteins or to 
launch an immune response.

The emergent field has seen drugmakers such as 
AstraZeneca, Eli Lilly and Sanofi partner up with 
biotech firms.

“mRNA vaccines offer a novel approach to code for 
any protein or multiple proteins, and the potential to 
manufacture higher potency flu vaccines more 
rapidly and at a lower cost than contemporary flu 
vaccines,” said Kathrin Jansen, the head of Pfizer’s 
vaccine research and development unit.

The company competes in the race for mRNA 
therapies with groups such as Massachusetts-based 
Moderna Therapeutics, Belgium’s eTheRNA and 
domestic rival CureVac.

BioNTech, for its part, has previously attracted 
alliance partners including Roche’s Genentech, Eli 
Lilly, Sanofi, Genmab and Bayer Animal Health.

As part of the upfront payment, Pfizer will acquire a 
“smaller” stake in the Germany company. Precise 
terms were not disclosed.

rankfurt (Reuters) - Pfizer has agreed to pay FGerman biotech firm BioNTech up to $425 
million in an alliance to develop more effective 

influenza jabs, the latest among several major 
pharma companies to bank on a promising new 
genetic approach.

10 “The only limit to our realization of tomorrow will be our doubts of today.” – Franklin D. 
Roosevelt
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Chemical Engineering: The Rise of Nanotechnology

anotechnology is  a  cross-sect iona l Ntechnology that can play a role in a variety of 
different industries and application areas,” 

says Joachim Wolff, a member of Bayer Material 
Science's executive committee and head of the 
coatings, adhesives and specialities segment. “Its 
potential uses range from industrial production to 
energy supply and storage, from information 
technology to intelligent surfaces and also some 
areas of medicine, like diagnosis or therapy,” he 
adds.

Materials and applications based on nanotechnology 
are in use in almost all sectors from personal care 
products, food packaging and textiles to coatings, 
electronics and automotives. In the early days of the 
technology's development, small companies and 
university spinoffs were leading the way, but the 
presence of a number of major chemical companies 
is increasing the pace of change.

One leading innovator in the field is Oxonica, which 
developed as a spinoff from the UK's Oxford 
Univers i ty  in 1999. Oxonica's propr ietary 
technologies allow it to rapidly create prototype 
nanoparticles, typically in the range of five to a few 
hundred nanometres, evaluate the differences in 
their properties, and identify nanoparticles with 
appropriate functionality to solve a given problem. 
Since its launch, the company has gone from 
strength to strength. One of its many notable 
achievements is the decision by Boots, a leading UK-
based healthcare retailer to use Oxonica's UV 
absorber, Optisol, in a range of facial suncare 
products. Oxonica's Optisol is a micro-fine titanium 
dioxide incorporating a small amount of manganese 
in the crystal lattice. This allows UV energy to be 
dissipated, virtually eliminating the generation of free 
radicals.

Nanotechnology is widely defined as “the science of 
engineering matter at the atomic and molecular 
stage”. It is the unique properties of materials 
manufactured or engineered at this level that has led 
supporters of nanotechnology, to claim it could be 
used to benefit mankind in many ways from treating 
cancer to preventing pollution.

The company has also used its technology to 
develop Envirox a combustion catalyst which when 
added to diesel fuel has been shown to lower costs 
by reducing consumption and reducing emissions of 
carbon dioxide and other harmful exhaust materials. 
Engine modifications are not required to use Envirox. 
The fuel borne catalyst is being used by international 
public transport group Stagecoach. The company 
said that over the past five years Envirox had 
reduced CO2 emissions from its UK bus fleet by 
more than 100,000t.

Collaborative creation
At the same time collaboration between business 
and academia continues to be an important route for 
growth. The end of 2009 saw German chemical 
major BASF and the Karlsruhe Institute of 
Technology (KIT) establish a joint laboratory for 
process technology. The partnership comprises 20 
research scientists, including 11 PhD students and 
they will work to develop integrated processes to 
produce nano-structured functional materials. The 
aim is to produce particulate materials with structures 
that, although extremely small, can be controlled 
very precisely by process management. The new 
process and materials could be used in areas such 
as heterogeneous catalysis or organic electronics. 
Meanwhile Bayer Material Sciences has taken its 
deve lopmen ts  i n  nano techno logy  to  t he 
manufacturing stage. During January 2010, the 
company opened a pilot plant for the manufacture of 
carbon nanotubes. Located in Leverkusen, 
Germany, at Chempark, the plant, which required an 
investment of €22m, is said to be the largest of its 
kind in the world. Bayer's carbon nanotubes can be 
added to polymer matrices or metal systems as a 
filler or modifier to improve mechanical strength and 
impart electrical properties. Potential applications for 
the company's nanotubes, marketed as Baytubes, 
include thermoplastic, thermoset systems and 
coatings.

Braving new frontiers

               

11 “Keep your eyes on the stars, and your feet on the ground.” —Theodore Roosevelt
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Europe's chemical body Cefic says that while 
convinced that nanotechnology could “revolutionise 
virtually every aspect of our daily lives,” it adds, “our 
members are dedicated to the sustainable 
d e v e l o p m e n t  o f  n a n o m a t e r i a l s  a n d 
nanotechnologies. This includes a commitment to 
safety, openness and transparency and a continuous 
dialogue with society to ensure we are meeting 
expectations and earning our 'licence to innovate'.”

But, in spite of commitment to safety, doubts remain. 
Many environmental groups are calling for a report 
on Europe to “broaden its approach to new 
technologies if it is to innovate in a truly sustainable 
way.”  Doreen Fedrigo, EEB's policy director said, 
“We need to see serious action taken on developing a 
policy approach that protects human health and the 
environment. Focusing only on small pieces of the 
puzzle doesn't help us develop the big picture.” The 
EEB pointed out, that discussions regarding 
nanomaterials had already stretched political 
decision-making to its limits, and that difficulties in 
collecting data to do risk assessment on individual 
nanomaterials meant that little was known of their 
potential effects on human health and the 
environment. At present, the advantages outweigh 
the potential risk, but industry and legislators are 
determined to ensure that nanotechnology brings 
benefits and a brighter global future.     

W i t h  e n v i r o n m e n t a l  c o n c e r n s  l i n k e d  t o 
nanomaterials, Bayer has a comprehensive product 
stewardship programme that supports the safe 
handling of Baytubes from production through 
processing to application and waste management. 
Gaining public confidence about the safety of 
nanotechnology and the products developed from it 
has gone hand in hand with industry's R&D efforts. 
Companies and bodies representing the chemical 
industry from around the world are expressing their 
commitment to not only reap benefits from 
nanotechnology but also ensure that the chemical 
industry works to efficiently steward the manufacture, 
use and d isposa l  o f  mater ia ls  based on 
nanotechnology.

                                                                                             
~S.Jisha Jahan (1706011) Second year B.Tech 
Chemical Engineering 
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12“There will be obstacles.There will be doubters. There will be mistakes. But with hard work, 
there are no limits.” —Michael Phelps

Edutainment Corner

 “I have lately made an experiment in electricity that I 
desire never to repeat. Two nights ago, being about 
to kill a turkey by the shock from two large glass jars, 
containing as much electrical fire as forty common 
phials, I inadvertently took the whole through my 
own arms and body, by receiving the fire from the 
united top wires with one hand while the other held a 
chain connected with the outside of both jars.” 
- Benjamin Franklin, 1750
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Midas touch virus builds gold nanobeads on demand

~Ayisha Prisly M (1606004) Third year B.Tech 
Chemical Engineering

The virus in question here is a bacteriophage known 
as M13, which has been the focus of similar studies 
for years thanks to its flexibility, commonality, and 
ease of genetic manipulation. It's often used to keep 
arrays of nanowires in place, making for better and 
more efficient solar cells, lithium-air batteries and 
piezoelectric devices.

acteria and viruses can be productive little Bcritters, and we might be able to harness them 
to build materials, fuels, oil, oxygen and 

antibiotics. Now, researchers at the University of 
California, Riverside have found a way to use viruses 
to build gold nanobeads, which can then be used to 
purify water and could eventually help cut the cost 
and time required to produce electronic components.

The researchers say that the gold nanobeads could 
be used as photocatalysts to clean up wastewater. 
The process may also be possible on related viruses.

"Nature has been assembling complex, highly 
organized nanostructures for millennia with precision 
and specificity far superior to the most advanced 
technological approaches," says Elaine Haberer, 
senior author of the study. "By understanding and 
harnessing these capabilities, this extraordinary 
nanoscale precision can be used to tailor and build 
highly advanced materials with previously 
unattainable performance."

To do so, they first coaxed M13 into a spheroid shape 
by exposing it to water and chloroform. Then they 
added a solution of gold ions, and the viruses got to 
work building spheres of the stuff. The end result was 
gold nanobeads measuring a few tens of nanometers 
wide that were spiky and hollow. The team also used 
the technique to assemble nanowires up to one 
micrometer long.

The research titled “M13 bacteriophage spheroids as 
scaffolds for directed synthesis of spiky gold 
nanostructures” by Elaine Haberer et al, was 
published in the journal Nanoscale.In the past, M13 has been genetically edited so that it 

binds ions of gold, an ability scientists have tapped 
into in the past to create long, thin, gold nanowires. In 
this case, the researchers wanted to change the 
shape  o f  the  v i rus  to  c rea te  o the r  go ld 
nanostructures.

13 “The man who has confidence in himself gains the confidence of others.” – Hasidic Proverb
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An Overview of Petrochemistry

Ÿ Toluene

etrochemistry is an area of chemistry that Pstudies the transformation of petroleum and 
natural gas into useful products and raw 

material for our use .The chemical products derived 
from the petroleum and natural gases are called 
petrochemicals which are distinct from our ordinary 
fuels. 

Ÿ Propylene 

Ÿ Benzene
Ÿ Butadiene 

The basic petrochemicals are,
Ÿ Ethylene

Ÿ Xylene

Xylene: Automotive appliances, beverage bottles, 
carpets, fabrics, electronics, lumber, photographic 
film, solvents, sportswear, textiles.

How are they produced?

Benzene: Automotive headlamps, cutlery, insulation , 
computer cases,  instrument strings, nylons, phones, 
packaging materials,  Petri dishes, rope, safety 
glasses, sun glasses, tents, test tubes. 

Propylene: Adhesives, appliances, battery cases, 
carpeting, coatings, cups, containers, crates, 
diapers, fixtures, house wears, film and sheet 
packaging, fibers filaments, furniture, insulation, 
laminates, paints.Many petrochemicals are produced using extreme 

temperature (over 1500 deg F) and pressure (over 
1000 psi).The process requires large amounts of 
energy and sophisticated engineering. Because of 
these extreme operating conditions, energy 
consumption accounts for a significant portion of the 
total cost of production. As the energy cost rises, the 
cost of doing business also rises. Hence inexpensive 
and reliable energy sources are essential.

From these base set of petrochemicals, large 
number of other chemicals are derived and they are 
named as petrochemical derivatives. 

Almost all of the things starting from vehicles to a 
variety of electronics are powered or made by 
petrochemicals.

Toluene: Bedding, boats, fabric, food casing, 
furniture, nylon, clothing, upholstery, varnish.

Petrochemicals around us

Ethylene: Artificial joints, bags, bearings, clothing, 
credit card, detergent bottle, electrical cables, engine 
coolant, film, gears ,milk jugs, pipes, polyester, 
siding, signs.

Butadiene: Automotive bumper bars, automotive 
trim, components, keyboard keys, golf club heads, 
tires, hoses and belts, latex paints, luggage, kitchen 
appliances, rubber, toys.

~Iswarya R (1706010) Second year B.Tech 
Chemical Engineering

According to American Petroleum Institute (API) 
“The Oil and Natural gas industry is the backbone of 
the American economy.” Petrochemicals' success 
leads to surplus of global plastics and hence it is also 
essential to keep our earth free from hazards made 
by plastics.

14“Change your life today. Don’t gamble on the future, act now, without delay.” —Simone de 
Beauvoir
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Methods to extract bioactive compounds from the plants 

Conventional extraction processes

ioactive compounds of plants are produced as Bsecondary plant metaboli tes el ici t ing 
pharmacologic -al or toxicological effects in 

human and animals. Every living body, from one cell 
bacterium to million cell plants, processes diverse 
chemical compounds for their survival and 
subsistence. All compounds of biological system can 
be divided into two broad arenas. One is primary 
metabolites, which are the chemical substances 
aimed at growth and development, such as 
carbohydrates, amino acids, proteins and lipids. 
Another is secondary metabolites, which are a group 
of compounds other than primary metabolites 
believed to help plant to increase their overall ability 
to survive and overcome local challenges by allowing 
them to interact with their surroundings. Bioactive 
compounds can be identified and characterized from 
various plant parts such as leaves, stem, flower and 
fruits. Success of extraction depends on the 
extraction methods, input parameters and exact 
nature of plant parts.

In conventional methods, most of the techniques are 
based on the extracting power of different solvents in 
use and the application of heat and/or mixing. In 
order to obtain bioactive compounds from plants, the 
existing classical techniques are: Soxhlet extraction, 
Maceration and Hydrodistillation. Extraction 
efficiency of any conventional method mainly 
depends on the choice of solvents. The polarity of the 
targeted compound is the most important factor for 
solvent choice. Molecular affinity between solvent 
and solute, mass transfer, use of co-solvent, 
environmental safety, human toxicity and financial 
feasibility should also consider in selection of solvent 
for bioactive compound extraction. The major 
challenges of conventional extraction are longer 
extraction time, requirement of costly and high purity 
solvent, evaporation of the huge amount of solvent, 
low extraction selectivity and thermal decomposition 
of thermo labile compounds.

Maceration
Maceration was used in homemade preparation of 
tonic from a long time. It became a popular and 
inexpensive way to get essential oils and bioactive 
compounds. Grinding of plant materials into small 
particle is used to increase the surface area for 
proper mixing with solvent. In maceration process, 
appropriate solvent named as menstruum is added in 
a closed vessel, the liquid is strained off but the marc 
which is the solid residue of this extraction process is 
pressed to recover large amount of occluded 
solutions. The obtained strained and the press out 
liquid are mixed and separated from impurities by 
filtration. Occasional shaking in maceration facilitate 
extraction by two ways; (a) increase diffusion, (b) 
remove concentrated solution from the sample 
surface for bringing new solvent to the menstruum for 
more extraction yield.

Soxhlet extraction

Hydrodistillation is a traditional method for extraction 
of bioactive compounds and essential oils from 
plants. Organic solvents are not involved and it can 
be performed before dehydration of plant materials. 
There are three types of hydrodistillation: water 
distillation, water and steam distillation and direct 
steam distillation. In hydrodistillation, first, the plant 
materials are packed in a still compartment; second, 
water is added in sufficient amount and then brought 
to boil. Alternatively, direct steam is injected into the 
plant sample. Hot water and steam act as the main 
influential factors to free bioactive compounds of 
plant tissue. Indirect cooling by water condenses the 
vapour mixture of water and oil. Condensed mixture 
flows from condenser to a separator, where oil and 
bioactive compounds separate automatically from 
the water. Hydrodistillation involves three main 
physicochemical processes; hydro diffusion, 
hydrolysis and decomposition by heat. At a high 
extraction temperature some volatile components 
may be lost. This drawback limits its use for thermo 
labile compound extraction.

Hydrodistillation

The Soxhlet extraction has widely been used for 
extracting valuable bioactive compounds from 
various natural sources. It is used as a model for the 
comparison of new extraction alternatives. 
Generally, a small amount of dry sample is placed in a 
thimble. The thimble is then placed in distillation flask 

which contains the solvent of particular interest. After 
reaching to an overflow level, the solution of the 
thimble-holder is aspirated by a siphon. Siphon 
unloads the solution back into the distillation flask. 
Solute is remained in the distillation flask and solvent 
passes back to the solid bed of plant. The process 
runs repeatedly until the extraction is completed.

15 “The future belongs to those who believe in the beauty of their dreams.” —Eleanor Roosevelt



Nonconventional extraction processes

~Uthra G (1606037) Third Year B.Tech chemical 
Engineering

Bioactive compounds are used in varies fields such 
as medicine, food industry, cosmetics, etc. There 
should be advancement in analysis of bioactive 

compounds and awareness about environment for 
the development of non conventional methods. 
However, understanding of every aspect of non-
conventional extraction process is vital as most of 
these methods are based on different mechanism 
and extraction enhancement is resulted from 
different process. As bioactive compounds have 
more significance, sophisticated method will 
definitely common in future.  

Nonconventional methods are ultrasound assisted 
extraction, enzyme-assisted extraction, microwave-
assisted extraction, pulsed electric field assisted 
extraction, supercritical fluid extraction and 
pressurized liquid extraction. These methods has 
less hazardous chemical synthesis; designing safer 
chemicals, safe solvents auxiliaries, design for 
energy efficiency, use of renewable feedstock, 
reduce derivatives, catalysis, design to prevent 
degradation, atom economy, and time analysis for 
pollution prevention and inherently safer chemistry 
for the prevention of accident.

Synergy Issue:02 31 August 2018 Biotechnology

16“Press forward. Do not stop, do not linger in your journey, but strive for the mark set before 
you.” —George Whitefield

The engine coolant, antifreeze 
has specific heat capacity 
greater than that of water. 
Though it is less effective 

coolant than water, it is used, 
because it has lower freezing 
point and is less corrosive to 

engine parts.

Edutainment Corner



Top to Bottom:

Left to Right:

2. The ratio of Murphree plate efficiency to point efficiency is 1 in a __________ flow model.
3. Carbon is present in the form of ___________ in grey cast iron.
6. First empirical temperature scale conceived is the ____________ temperature scale.

1.__________ pump is the most suitable device for discharging a liquid against a pressure greater than 1500 
Kgf/cm^2.
2.__________ iron will resist maximum shock and vibration without cracking.
4. With increase in molecular weight of the gas, the head developed by the centrifuge compressor will 
__________.

1. The most commonly used combustion system manufactured in India for thermal power plant boilers is the 
___________ fuel combustion system.

11. Malleability is otherwise called as ____________. (First four letters)

Bottom to Top:

12. Ratio of inertial force to surface tension force is called the __________ number.

Right to Left:

~Meena M (1606016) Third year B.Tech Chemical Engineering

5. If the heat transfer surface is pock-marked with a number of cavities, then as compared to a smooth surface, the 
heat transfer by __________ will not increase. (First six letters)

7. A hydraulic ram acts as a/an ____________ pump.

8. Drag force acting on a body does not depend upon the __________ of the body.

3. In the multipass shell and tube heat exchanger, tube side pressure loss is equal to ___________ times the 
velocity head.

9. Very small pressure difference (<5mm water column) can be most conveniently measured by a/an 
___________ tube water manometer.

10. Ratio of the speed of a body to the speed of sound in the surrounding medium is called __________ number.
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Magnetic Nanoparticles Deliver Chemotherapy to Difficult-to-Reach Spinal Tumors

First, they created nanoparticles made up of tiny, 

metallic magnets bound to particles of doxorubicin. 
Next, they implanted a magnet just under the skin 
covering the spinal vertebrae in the rat models. Then 
they injected the magnetic nanoparticles into the 
space around the spinal cord where the tumour was 
located.

This proof-of-concept study shows that magnetic 
nanoparticles are an effective way to deliver 
chemotherapy to an area of the body that has been 
difficult to reach with available treatments. 

Conventional Techniques:

Getting chemotherapy drugs to spinal tumours has 
always been a problem. But we can precisely guide 
chemotherapy to cancer cells into the spinal cord 
using magnetic nanoparticles.

Magnetic Nanoparticles Deliver Chemotherapy:

pinal cord tumours are a challenge to treat Sbecause they are difficult to surgically remove 
due to their proximity to healthy spinal tissue 

and because chemotherapy drugs must cross the 
blood-brain barrier in order to reach them. 
Intramedullary spinal cord tumours account for 8 
percent to 10 percent of all spinal cord tumours and 
are common among children and adolescents. 
Average survival for patients with these tumours is 
15.5 months.

Doxorubicin, a commonly used chemotherapy to 
treat spinal tumours, is delivered intravenously and 
affects the whole body with poor penetration to the 
spine. Radiation therapy is also problematic for these 
tumours because the radiation often damages 
healthy nearby spinal tissue and can have 
devastating effects, including paraplegia.

The researchers, used a unique rat model with 
implanted human intramedullary spinal cord tumours 
to show that magnetic nanoparticles could 
successfully be used to kill tumour cells.

The magnet implanted in close proximity to the 
tumour guided the nanoparticles to the tumour sites. 
The researchers were able to show that tumour cells 
took up the nanoparticles and underwent apoptosis - 
in other words, they were effectively destroyed. The 
impact of the nanoparticles on nearby healthy cells 
was very minimal.

Journal Reference:
Pouyan Kheirkhah, Steven Denyer, Abhiraj D. 
Bhimani, Gregory D. Arnone, Darian R. Esfahani, 
Tania Aguilar, Jack Zakrzewski, Indu Venugopal, 
Nazia Habib, Gary L. Gallia, Andreas Linninger, Fady 
T. Charbel, Ankit I. Mehta. Magnetic Drug Targeting: A 
Novel Treatment for Intramedullary Spinal Cord 
Tumors. Scientific Reports, 2018; 8 (1) DOI: 
10.1038/s41598-018-29736-5

~Atchaya M (1706002) Second year B.Tech 
Chemical Engineering

18“We may encounter many defeats but we must not be defeated.” – Maya Angelou

Edutainment Corner

Ÿ  Some compounds of Barium are actually toxic 
and used as industrial poisons.

Ÿ  Barium is used in the production of vacuum 
tubes, especially for televisions, by removing 
noble gases due to its low vapour pressure.

Ÿ  Barium is a reactive metal that burns easily in air.
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This humble Australian bee is helping to disrupt the plastics industry

A biotech start-up company has found the solitary 
cellophane-like nesting material is not only water-
repellent, as expected, but also resistant to flames, 
high temperatures and strong chemicals.

t doesn't make honey, live in a hive or have yellow Istripes, but the unassuming Australian masked 
bee holds the key to disrupting the trillion-dollar 

global plastics industry.

The Australian masked bee, from the Hylaeus genus, 
is a solitary bee that makes cellophane-like nesting 
material for its young.

Humble Bee, based in New Zealand, is in the process 
of reverse-engineering the nesting material in a bid to 
manufacture a biodegradable alternative to plastic 
on a large scale and at a competitive price.

"We're at an early stage, but we're working on some 
manufacturing techniques," she said. "It's about 
biomimicry, about copying what's in the natural 
environment, and we've been doing it in design for 
centuries, from plane wing design inspired by birds of 
prey to train shapes reflecting bird beaks.”

"Outdoor apparel is definitely what we're most 
interested in because of the chemicals being used 
and because chances are, i f  you l ike the 
environment, you don't want the products you enjoy 
to be screwing up the environment," she said. "I 
started talking to these companies really early on. I 
knew there was interest. We want it to be suitable for 
a number of large industrial applications, from textiles 
to healthcare and beyond.”

"Plastic particles and chemicals have permeated 
ecosystems and organisms around the world, [from] 
foetal blood of babies [to] the most remote arctic 
lakes; it's so pervasive, it's terrifying," its founder 
Veronica Harwood-Stevenson said. "There are many 
types of plastics and we're looking at one type, but 
what we're working on has useful industrial 
properties ... and I believe it has applications in 
multiple industries.”

It all began when Ms Harwood-Stevenson came 
across a throwaway line in a research paper about 
how a species of solitary bee's nesting material was 
"cellophane-like" and had potential to be a bioplastic. 
Struggling to find enough "hylaeus" bees in New 
Zealand, she ventured to Noosa, Queensland, where 
she met Chris Fuller of Kin Kin Native Bees who by 
coincidence had just figured out a way to trap nest 
bees from the same family using special wooden 
blocks. Convinced she was on to something, she 
ploughed her house deposit and prize money from 
Wellington Regional Economic Development 
Agency's Bright Ideas Challenge into research, 
which confirmed the lining's plastic-like properties.

Humble Bee secured $NZ160,000 ($147,000) in the 
first investment round, and is aiming for $NZ500,000 
in the second. It's backed by Sparkbox, Go Global 
Day One, and NZVIF. It's also been promised up to 
$NZ120,000 from New Zealand government agency 
Callaghan Innovation.

Mr Fuller, who provides a pollination service to 
macadamia growers, said when Ms Harwood-
Stevenson contacted him about her project, he leapt 
at the chance to help. "It fits my ethos, reducing toxins 
in the environment is hugely important," he said. "The 
reason I also got into pest control was to help farmers 
reduce their insecticide use.”

Australia's plastics industry has said that it supported 
a l l  effor ts  to  reduce  was te  and  improve 
env i ronmenta l  ou tcomes.  “Research  and 
development in bioplastics is being pursued by 
multinationals through to start-ups [so] we are 
expecting to see a lot more activity in this space," 
Peter Bury, Chemistry Australia's innovation director, 
said. “The history of the development of polymers is 
full of disruption and innovation. New materials will 
continue to replace older materials, where 
improvements and better outcomes are achieved." 

From the Sydney Morning Herald: Esther Han

~Uthra G (1606019) Third year B.Tech Chemical 
Engineering

Ultimately, Humble Bee wants to reduce plastic 
waste .  However,  Ms Harwood-Stevenson 
recognises that plastic is useful for some products – 
for example, electronics and certain medical 
equipment.

19 “What you lack in talent can be made up with desire, hustle and giving 110% all the time.” – 
Don Zimmer
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Low Cost Non-Precious Metal Catalyst for Oxygen Reduction Reaction (ORR)

he researchers have demonstrated a new type Tof low-cost nonprecious metal-based catalysts 
as an alternative to Pt-based catalysts for 

oxygen reduction reaction. They have used a new 
type of vanadium nitride quantum dots anchored 
homogeneously onto nitrogen-doped graphene 
(denoted as VNQD-NG) is fabricated by a simple 
hydrothermal method and subsequent ammonia 
annealing process. The VNQD-NG exhibits high 
electro catalytic activity, long durability and high 
selectivity for ORR, superior to commercially 
available Pt catalyst.

The as-prepared VNQD-NG possesses numerous 
zero-dimensional (0D) VN quantum dots (QDs) with 
the sizes of 3.6 nm anchored homogeneously onto 
the surface of nitrogen-doped graphene, affording 
considerable structural edges and defects as active 
sites for ORR. Moreover, the VNQD-NG nanosheets 
can simultaneously construct a three-dimensional 
(3D) porous architecture to maximize the exposed 
active sites and provide sufficient electron transport 
pathways during ORR. Researchers executed cyclic 
voltammogram (CV) measurements in an aqueous 
0.1 M KOH solution to investigate the ORR 
characteristics of VNQD-NG samples, reflecting a 
prominent electro catalytic activity of the VNQD-NG 
for oxygen reduction. Chronoamperometric 
measurements show that a strong current response 
occurs at Pt-C catalyst when 3 M methanol was 
injected in oxygen-saturated solution, whereas the 
VNQD-NG maintains a stable current without any 
distinct response. Apparently, the VNQD-NG hybrid 

exhibits a high selectivity to methanol in the alkaline 
electrolyte, tolerance to crossover effects caused by 
fuel molecules permeating through the polymer 
membrane. 

Developing suitable electro catalysts for ORR is 
significant to the practical applications of fuel cells 
and metal-air  batter ies due to the kinet ic 
sluggishness of ORR with a complex four-electron 
transfer process. Despite the high efficiency of 
platinum (Pt) and Pt-based alloys for ORR, their high 
cost along with the rare reserves in nature largely 
impedes the large-scale practical application. 
Therefore, developing low-cost nonprecious metal-
based catalysts as an alternative to Pt-based 
catalysts are crucial. Vanadium nitrite (VN) not only 
has the similar structure and high density of states to 
those of above transition-metal nitrides, but also 
shows good corrosion resistance and high electrical 
conductivity, holding great promise as an active 
electro catalyst for ORR.

VNQD-NG exhibits high electrocatalytic activity, high 
selectivity and long durability for ORR, better than 
commercially available Pt-C. These achievements 
could provide an extension of developing various 
other 3D porous metal nitride quantum dots onto 
graphene for broad applications in sensors, 
catalysis, and other electronic devices.

Journal Reference:

Why it is beneficial?

Researchers also conducted the rotating ring-disk 
electrode (RRDE) measurements to verify the ORR 
electrochemical kinetics of VNQD-NG, displaying a 
comparable ORR onset potential to that of Pt-C 
catalyst, and higher electron transfer number (n) and 
kinetic-limiting current density (Jk) than that of 
commercial Pt-C and other non-Pt catalysts. The 
current-time (i-t) choronoamperometric response for 
VNQD-NG reveals a quite low attenuation of 77 % 
after 30,000 s, which provides further evidence that 
the stability of VNQD-NG is superior to that of 
commercial Pt-C (60 %).

Jing Wang, Lan Wang, Shubin Yang. VN Quantum 
Dots Anchored Uniformly onto Nitrogen-Doped 
Graphene as Efficient Electrocatalysts for Oxygen 
Reduction Reaction. Nano, 2018; 13 (04): 1850041 
DOI: 10.1142/S1793292018500418

~Shobiya M (1706028) Second year B.Tech 
Chemical Engineering

20“Imagine your life is perfect in every respect; what would it look like?” – Brian Tracy
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Red-blood-cell 'hitchhikers' offer new way to transport drugs to specific targets

The researchers found that RH drug carriers injected 
intravenously increased drug uptake by about 40-
fold in the lungs compared to absorption of freely 
circulating drug carriers in blood. In addition, injecting 
the RH drug carriers into the carotid artery (a major 
blood vessel in the neck that delivers blood to the 
brain, neck, and face) delivers 10 percent of the 
injected dose to the brain, which is about 10 times 
higher than what is achieved through older methods 
such using antibodies to guide drugs to their intended 
targets. Such impressive drug delivery to the brain 
could be used to treat acute strokes.

he vast majority of drugs fail because they Tspread throughout the body, landing in nearby 
organs where they can cause intolerable side 

effects, as opposed to directly targeting the areas 
that are really in need. By massively increasing the 
drug concentrations that are hitting specific tissues, 
the RBC hitchhikers should decrease potential side 
effects and improve the efficacy of drugs delivered to 
target organs.

The RH can safely transport nano-scale carriers of 
drugs to chosen organs by targeted placement of 
intravascular catheters, in mice, pigs, and in ex vivo 
human lungs, without causing RBC or organ 
toxicities. Red blood cells are a particularly attractive 
carrier due to their biocompatibility and known safety 
in transfusions. 

Development of RH technology has also revealed a 
potentially fundamental process that hold enormous 
clinical promise. The body's largest surface area of 
cell-to-cell interaction is observed between red blood 
cells and blood vessel linings, so it is intriguing to 
think that our RH technology has uncovered a 
phenomenon in which RBCs naturally transport 
cargo on their surfaces.
 

~Roopavarshini C M (1606027) Third year B.Tech 
Chemical Engineering

Jacob S. Brenner, Daniel C. Pan, Jacob W. Myerson, 
Oscar A. Marcos-Contreras, Carlos H. Villa, Priyal 
Patel, Hugh Hekierski, Shampa Chatterjee, Jian-Qin 
Tao, Hamideh Parhiz, Kartik Bhamidipati, Thomas G. 
Uhler, Elizabeth D. Hood, Raisa Yu. Kiseleva, 
Vladimir S. Shuvaev, Tea Shuvaeva, Makan 
Khoshnejad, Ian Johnston, Jason V. Gregory, Joerg 
Lahann, Tao Wang, Edward Cantu, William M. 
Armstead, Samir Mitragotri, Vladimir Muzykantov. 
Red blood cell-hitchhiking boosts delivery of 
nanocarriers to chosen organs by orders of 
magnitude. Nature Communications, 2018; 9 (1) 
DOI: 10.1038/s41467-018-05079-7

Reference:

21 “Security is mostly a superstition. Life is either a daring adventure or nothing.” – Helen Keller
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Rush Your Brain

8) __________ described a primitive method of condensation.          

3) Wrought iron is never shaped by________________.

6) Maxwell's thermodynamic relations are applied to the_____________.

4) With increase in temperature surface tension of water____________.

2) Van Laar equation deals with the activity coefficient in ___________.

5) ___________joint is mostly used for joining pipes carrying water at low pressure.

7) High ___________ is an undesirable property for a good refrigerant.

~Sowmiya B (1606035) Third year B.Tech Chemical Engineering   

1) Who is the father of chemical engineering?

9)         Powder metallurgy process does not make metal powder by ___________.
10) A material, in which the atoms are arranged regularly in some directions but not in others, is termed a 
“Mesomorphous material” an example of which is ___________.  

22 “Believe in yourself! Have faith in your abilities! Without a humble but reasonable confidence in 
your own powers you cannot be successful or happy.” —Norman Vincent Peale
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Answers for Crossword

1) George Edward Davis
2) Binary solution
3) Casting

5) Socket

Answers for Rush Your Brain

4) Decreases

6) Chemical systems in equilibrium
7) Viscosity
8) Pliny the elder
9) Hammering
10) Lead
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New drug could prevent debilitating side effect of cancer treatment

"It is exciting to publicly report on the structure and 
synthesis of GC4419 for the first time," says Dennis 
P. Riley, Ph.D., leader of the study. "We believe 
GC4419 has the potential to address an important 
unmet medical need in the treatment of cancer 
patients undergoing radiation therapy, and we look 
forward to commencing a Phase 3 trial with GC4419 
in head and neck cancer patients this year.”

Oral mucositis (OM) is a painful and problematic 
complication during cancer treatment, especially 
radiation therapy, which breaks down the epithelial 
cells lining the mouth. Patients suffering from OM 
experience severe pain, inflammation, ulceration 
a n d  b l e e d i n g .  M o s t  p a t i e n t s  r e c e i v i n g 
chemoradiotherapy develop SOM, as defined by the 
World Health Organization as grade 3 or 4 of OM. In 
the most severe cases, patients can't swallow or 
consume liquids or solid food, often leading to the 
use of feeding tubes and narcotic analgesics. 
Patients are also susceptible to infections that can 
lead to hospitalization. 

bout 50,000 people in the U.S. are diagnosed Aannually with head, neck, nasal and oral 
cancers. Most are treated with radiation, and 

of those, 70-80 percent develop a painful and 
debilitating side effect called severe oral mucositis 
(SOM). While some drugs are available to treat SOM 
once it develops, none can prevent it. But today, 
researchers are reporting on a new drug, called 
GC4419, that appears to do just that. Although still in 
clinical trials, it has already been designated by the 
U.S.  Food and Drug Admin is t ra t ion as a 
"breakthrough therapy."The researchers will present 
their results at the 256th National Meeting & 
Exposition of the American Chemical Society (ACS).

Radiation therapy creates elevated superoxide 
radical levels, which are believed to be responsible 
for most of the side effects associated with this 
treatment, including OM. "The synthetic enzyme we 
designed and made mimics the function of the 
naturally occurring superoxide dismutase, an 
enzyme that converts superoxide to molecular 
oxygen and hydrogen peroxide," says Riley, who is 
with Galera Therapeutics. "Hydrogen peroxide is 

very toxic to cancer cells but not to normal cells. 
Thus, we create two opportunities to improve 
radiation therapy: reducing toxicity for normal cells 
while increasing the toxicity to the cancerous ones.”

Designing and creating the synthetic superoxide 
dismutase was complex, and Riley's team tried many 
variations of synthetic enzyme mimics before settling 
on GC4419. The research began decades ago when 
Riley worked at Monsanto/Searle. The molecules his 
team were working with had four chiral carbon 
centers, which meant there were a very large number 
of potential mimics."We had to figure out which 
isomer would work best and be the most 'druggable,'" 
he reports. "Our current synthesis involves using a 
template to make the 15-membered macrocylic ring 
complex in a single GMP [Good Manufacturing 
P r a c t i c e ]  s t e p .  I t  u s e s  p y r i d i n e - 2 , 6 - 
dicarboxyaldehyde, manganese(II) chloride and a 
l inear tetramine synthesized from S,S-1,2 
diaminocyclohexane. It is an elegantly simple 'one-
pot' synthesis that yields the desired molecule with 
more than 99.5 percent chemical purity.”

GC4419 successfully completed Phase 1 and 2 
clinical trials, showing safety and efficacy in 
preventing SOM in head and neck cancer patients 
undergoing radiation therapy. If further clinical trials 
are successful and GC4419 gets FDA approval, 
Riley says, "there's no reason it could not be used to 
prevent side effects from radiation treatment of other 
cancers. You can think of pancreatic cancer, for 
example, in which you might want to use high-dose 
radiation for locally advanced disease, but the 
pancreas is too close to other organs that cannot 
handle the side effects of radiation. We are currently 
studying GC4419's anti-tumor effect in a Phase 1/2 
clinical trial in pancreatic cancer at MD Anderson 
Cancer Center. If successful, this drug has the 
potential to change the management of radiation 
therapy since 70 percent of all solid tumors are 
treated with radiation.”

~Khaviya T (1706014) Second year B.Tech Chemical 
Engineering

23 “We generate fears while we sit. We overcome them by action.” – Dr. Henry Link
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Q-Carbon

hases are distinct forms of the same material. PGraphite is one of the solid phases of carbon; 
diamond is another. Researchers have now 

created a third solid phase of carbon-“Q-CARBON”. 
The only place it may be found in the natural world 
would be possibly in the core of some planets.

Production Method:
Researchers start with a substrate, such as such as 
sapphire, glass or a plastic polymer. The substrate is 
then coated with amorphous carbon -- elemental 
carbon that, unlike graphite or diamond, does not 
have a regular, well-defined crystalline structure. The 
carbon is then hit with a single laser pulse lasting 
approximately 200 nanoseconds. During this pulse, 
the temperature of the carbon is raised to 4,000 
Kelvin (or around 3,727 degrees Celsius) and then 
rapidly cooled. This operation takes place at one 
atmosphere -- the same pressure as the surrounding 
air. The end result is a film of Q-carbon, and 
researchers can control the process to make films 
between 20 nanometers and 500 nanometers thick.

 

 Q-carbon has some unusual characteristics. For one 
thing, it is ferromagnetic -- which other solid forms of 
carbon are not. In addition, Q-carbon is harder than 
diamond, and glows when exposed to even low 
levels of energy. Q-carbon's strength and low work-
function -- its willingness to release electrons -- make 
it very promising for developing new electronic 
display technologies. But Q-carbon can also be used 
to create a variety of single-crystal diamond objects.

Properties of Q-Carbon:

~Roopavarshini C M (1606027) B.Tech Chemical 
Engineering

Reference:

With this technology we can create diamond 
nanoneedles or microneedles, nanodots, or large-
area diamond films, with applications for drug 
delivery, industrial processes and for creating high-

temperature switches and power electronics. These 
diamond objects have a single-crystalline structure, 
making them stronger than polycrystalline materials. 
And it is all done at room temperature and at ambient 
atmosphere.

The work is described in two papers, both of which 
were co-authored by NC State Ph.D. student Anagh 
Bhaumik. "Novel Phase of Carbon, Ferromagnetism 
and Conversion into Diamond" will be published 
online Nov. 30 in the Journal of Applied Physics. 
"Direct conversion of amorphous carbon into 
diamond at ambient pressures and temperatures in 
air" was published Oct. 7 in the journal APL Materials. 
The work was supported in part by the National 
Science Foundation, under grant number DMR-
1304607.

By using different substrates and changing the 
duration of the laser pulse, we can also control how 
quickly the carbon cools. By changing the rate of 
cooling, we can able to create diamond structures 
within the Q-carbon.

And, if we want to convert more of the Q-carbon to 
diamond, we have to simply repeat the laser-
pulse/cooling process.

24"Whether you think you can or think you can’t, you’re right.” – Henry Ford
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Particles Pull Last Drops of Oil from Well Water

he Researchers of Rice lab of chemical Tengineer made a magnetic nanoparticle 
compound that efficiently separates crude oil 

droplets from produced water that have proven 
difficult to remove with current methods.

 The researchers added amines to magnetic iron 
nanoparticles. Amines carry a positive charge that 
helps the nanoparticles find negatively charged oil 

droplets. Once they do, the nanoparticles bind the oil. 
Magnets are then able to pull the droplets and 
nanoparticles out of the solution.

Produced water comes from production wells along 
with oil. It often includes chemicals and surfactants 
pumped into a reservoir to push oil to the surface 
from tiny pores or cracks, either natural or fractured, 
deep underground. Under pressure and the 
presence of soapy surfactants, some of the oil and 
water form stable emulsions that cling together all the 
way back to the surface.

Injected chemicals and natural surfactants in crude 
oil can oftentimes chemically stabilize the oil-water 
interface, leading to small droplets of oil in water 
which are challenging to break up.

~Yoga Lakshmi M (1706010) Second year B.Tech 
Chemical Engineering 

It's often hard to design nanoparticles that don't 
simply aggregate in the high salinities that are 
typically found in reservoir fluids, but these are quite 
stable in the produced water. The enhanced 
nanoparticles were tested on emulsions made in the 
lab with model oil as well as crude oil. In both cases, 
researchers inserted nanoparticles into the 
emulsions, which they simply shook by hand and 
machine to break the oil-water bonds and create oil-
nanoparticle bonds within minutes. Some of the oil 
floated to the top, while placing the test tube on a 
magnet pulled the infused nanotubes to the bottom, 
leaving clear water in between. Best of all, the 
nanoparticles can be washed with a solvent and 
reused while the oil can be recovered.

25 “Knowing is not enough; we must apply. Wishing is not enough; we must do.” – Johann 
Wolfgang Von Goethe

Edutainment Corner

Ÿ  Vanadium was first discovered by Spanish 
scientist, Andres Manuel del Rio in 1801. 
However, del Rio was later convinced by other 
scientists that what he had discovered was 
actually a form of Chromium.

Ÿ  Vanadinite, a mineral containing Vanadium 
has a rich red colour.

Ÿ Vanadium is added to steel to make it stronger, 
and is found in many tools.



“To produce a competent chemical engineer the knowledge of 
chemistry, engineering and physics must be co-equal.”

“The three main objects of the chemical engineer should be: 
rst, to so design his plant that the operations performed 
within should approach as nearly as possible to the 
theoretical limit [of the conditions imposed by mechanics, 
chemistry and physics]. Second, [that the plant is designed] 
to need a minimum of repairs and, when repairs have to be 
executed, [this can be done] quickly, easily and, if possible, 
without disturbing the regular cycle of operations.”

“Chemical engineering deals with the construction of plant 
necessary for the utilisation of chemical reactions on the 
large scale, and with the maintenance and repair of such 
plant while it is in use, and, without in any way specifying the 
industry in which such plant is to be used, there are many 
data common to all chemical processes which must form the 
starting points of the designer.”

“Chemical engineering differs from general engineering 
chiey on account of the destructive character of the 
materials operated upon, and the very nature of the 
processes themselves require such careful study from a 
purely chemical point of view that theoretical and applied 
chemistry of a high order should always form a necessary 
part of the curriculum of the chemical engineer.” 

George E. Davis
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