Registered with the Registrar of Newspapers of India: R.N. DELENG/2002/8668

VIPNET NEWS

A monthly newsletter of Vigyan Prasar Network of Science Clubs - VIPNET

2011
International
Year of
Chemistry

Inside
fow @

Alchemy to green
Chemistry

AEH TET 9% 3
RGO A W & a8 s

Photo Quiz

Puzzle

Club Speak

PRICE:%2.00

Alchemy to Green Chemlstry

ROVAFARSL TG r‘

FIRAPTV4 YA

NEW Ao X 4R |
XA HFINF2G GREEN CHEMISTRY
PASDAEIA MR XY "?2

SHATTHEGERE SESSE

Dear Members

Today, chemistry plays a major role in all walks of our life. Chemistry has also influences
the very existence of human beings and the habitat as well. Our daily needs of food,
cloths, shelters, potable water, soap, detergents, medicines, fertilizers, pesticides, paper,
oil, polymers, fuels, glass, cements etc, are in one or the other manner connected with
chemical compounds, processes and principles. For a student of chemistry or for a
chemist, chemistry aims at understanding those reactions which transforms substance
into another substance. Thus, this branch of science provides ways to tailor the properties
of existing substances into others to meet different needs of the human beings and
contributed significantly in the progress of human civilization. Itisin this way the chemistry
has improved agricultural production, helped prevent and cure many diseases, increased
the efficiency of energy production and reduced environmental pollution. In fact, it is not
overstating, if we say that there is no other branch of science which covers as broad
range of topics as does chemistry. It is one of the fundamental branches of modern
science today.

Despite being a core Science today, it is amazing to know that chemistry is very
young branch of science as compared to its other counterparts like physics and life
science. Till the 18th century, its foundation were not established and most chemist, by
that time were known as alchemists. They were the early entrepreneurs who sought to
transforms the properties of material (like mercury and lead to Gold in which they never
successed) for economic gain. The alchemy persisted more than a thousand years in
the same form. During their pursuit, the Alchemist collected many useful empirical
results, which have also been incorporated into modern chemistry.

Even before the 18th century, many individuals challenged the basic assumption of
the alchemists and it was Robert Boyle, in his treatise “The skeptical chemist” in 1660,
put an end to these assumptions and laid the conceptual foundation of the modern
chemistry.

The difference between alchemist and modern chemist is, they never followed the
method of science. In scientific methods, a new idea is accepted only as _
hypothesis. It becomes a scientific Law only after such hypothesis is <
subjected to rigorous testing in carefully controlled condition.

Today modern chemistry is the foundation of many profession =

Where there is the necessry technical skill to move mountains,
there is no need for the faith that moves mountains.
.. Eric Hoffer
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and industries. It is rightly called
the Central Science which has
linked the familiar with
fundamental. The year 2011 is
being dedicated to this branch of
science. The year 2011 marks the
hundredth anniversary of the Nobel
gl Prize in chemistry awarded to
Takwin, the creation of Marje Curie in 1911 as well as the
artificial forms of life,
has long been a primary One hundredth anniversary of the
goal of alchemists. establishment of the International
Association of Chemical Societies which later became
the International Union of Pure and Applied Chemistry
(IUPAC). The year 2011 has a special significance for
India. We are also observing the 150th anniversary of
P.C. Ray, the Indian chemist, who laid the foundation of
modern chemical industries in India.

Green Chemistry is the utilisation of a set of
principles that reduces or eliminates the use

or generation of hazardous substances in the
design, manufacture and application of
chemical products .

As part of 'YC-2011, number of objectives has been
laid down to draw the attention of international community,
chemist, environmentalist and general public to achieve
some specific goals. Besides other objectives of
International Year of Chemistry 2011, two aims are to
address to the challenges, such as “global climate change,
providing sustainable sources of clean water, food and
energy and in maintain a wholesome environment for the
well being of people” and “Taking note of the ongoing
United Nations initiatives in industrial best practices”. As
we know, as part of “Industrial best practices” attempts
are being made at controlling pollution and improving
environmental quality. Though these efforts could be traced
back to 1970, which has led to the emergence of

= Chemical developments also bring new environmental
problems and harmful unexpected side effects, which
result in the need for ‘greener’ chemical products. A
famous example is the pesticide DDT.

m Green chemistry looks at pollution prevention on the
molecular scale and is an extremely important area of
Chemistry due to the importance of Chemistry in our
world today and the implications it can show on our
environment.

= The Green Chemistry program supports the invention
of more environmentally friendly chemical processes
which reduce or even eliminate the generation of
hazardous substances.

m This program works very closely with the twelve
principles of Green Chemistry.
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SUSTAINABLE CHEMISTRY HIERARCHY

Chemical products and processes should be designed
to the highest level of this hierarchy and be cost-
competitive in the market.

1. Green Chemistry: Source Reduction/Prevention of
Chemical Hazards

m Design chemical products to be less hazardous to
human health and the environment*

m Use feedstocks and reagents that are less hazardous
to human health and the environment*

m Design syntheses and other processes to be less
energy and materials intensive (high atom economy,
low E-factor)

m Use feedstocks derived from annually renewable
resources or from abundant waste

= Design chemical products for increased, more facile
reuse or recycling

2. Reuse or Recycle Chemicals
3. Treat Chemicals to Render Them Less Hazardous
4. Dispose of Chemicals Properly

* chemicals that are less hazardous to human health
and the environment are:

m Less toxic to organisms and ecosystems

= Not persistent or bioaccumulative in organisms or
the environment
= Inherently safer with respect to handling and use
sustainable chemistry or as it is
called now “Green Chemistry”.It
was Paul Anastas, Director of
Yale’s Center for Green
Chemistry  and Green
Engineering, who coined the
term Green Chemistry in 1919.
Today Green chemistry is
defined as sustainable safe and
non-polluting chemical science
which enables man to manufacture product with minimum
consumption of material and energy and also production
of minimum waste.

In short, today Green chemistry is a sustainable
chemistry. Synthetic chemistry is now mostly based on
green chemistry and applicable to production of new as
well as existing products. Ideally green chemistry helpsin
eliminating generation of hazardous inter mediators and
by products. A key concept of green chemistry is that of
high atomic economy whereby all material used for stocks
are incorporated into the product. Green chemistry is
instrumental for avoiding materials that cause problems
in the environment by introduction of products which are

An Alchemist of 16t
Century in Europe

October 2011 / Vol.9 / No. 10




International Year of Chemistry 2011

THE 12 PRINCIPLES OF GREEN CHEMISTRY
1. Prevention

It is better to prevent waste than to treat or clean up
waste after it has been created.

2. Atom Economy

Synthetic methods should be designed to maximise the
incorporation of all materials used in the process into
the final product.

3. Less Hazardous Chemical Synthesis
Wherever practicable, synthetic methods should be
designed to use and generate substances that possess
little or no toxicity to people or the environment.

4. Designing Safer Chemicals

Chemical products should be designed to effect their
desired function while minimising their toxicity.

5. Safer Solvents and Auxiliaries

The use of auxiliary substances (e.g., solvents or
separation agents) should be made unnecessary
whenever possible and innocuous when used.

6. Design for Energy Efficiency

Energy requirements of chemical processes should be
recognised for their environmental and economic impacts
and should be minimised. If possible, synthetic methods
should be conducted at ambient temperature and
pressure.

7 Use of Renewable Feedstocks

A raw material or feedstock should be renewable rather
than depleting whenever technically and economically
practicable.

8 Reduce Derivatives

Unnecessary derivatization (use of blocking groups,
protection/de-protection, and temporary modification of
physical/chemical processes) should be minimised or
avoided if possible, because such steps require additional
reagents and can generate waste.

9 Catalysis

Catalytic reagents (as selective as possible) are superior
to stoichiometric reagents.

10 Design for Degradation

Chemical products should be designed so that at the
end of their function they break down into innocuous
degradation products and do not persist in the
environment.

11 Real-time Analysis for Pollution Prevention
Analytical methodologies need to be further developed
to allow for real-time, in-process monitoring and control
prior to the formation of hazardous substances.

12 Inherently Safer Chemistry for Accident
Prevention. Substances and the form of a substance
used in a chemical process should be chosen to minimise
the potential for chemical accidents, including releases,
explosions, and fires.
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GREEN CHEMISTRY IS ABOUT
= Waste Minimisation at Source
m Use of Catalysts in place of Reagents
m Using Non-Toxic Reagents
m Use of Renewable Resources
= Improved Atom Efficiency

= Use of Solvent Free or Recyclable Environmentally
Benign Solvent systems

WHY DO WE NEED GREEN CHEMISTRY ?

= Chemistry is undeniably a very prominent part of our
daily lives.

= Chemical developments also bring new environmental
problems and harmful unexpected side effects, which
result in the need for ‘greener’ chemical products.

= A famous example is the pesticide DDT.

= Green chemistry looks at pollution prevention on the
molecular scale and is an extremely important area
of Chemistry due to the importance of Chemistry in
our world today and the implications it can show on
our environment.

= The Green Chemistry program supports the invention
of more environmentally friendly chemical processes
which reduce or even eliminate the generation of
hazardous substances.

nThis program works very closely with the twelve
principles of Green Chemistry.

toxic, hazardous, persistent and tend to undergo
biomagnifications like DDT and Parathion. So in short,
we can say that Green chemistry is the chemicals and
chemical processes designed to reduce or eliminate
negative environmental impact. Green chemistry is a
highly effective approach to pollution prevention because
it applies, innovative scientific solution to real
environmental situation.

Today the practicing of green chemistry has become
a necessity and compulsion rather than an option. This is
high time now, if we have to deal with some of the global
problems like impact of climate change and global warming
and pollution then, beside taking other steps, we have no
option other then adopting green chemistry. We can
conclude by last words of caution that Green chemistry is
not a solution to all problems but it is a most fundamental
approach to prevent pollution, i.e.key factor for all

environmental problems.
.3, @rh
bktyagi@vigyanprasar.gov.in
Ref.:
1)- “Green Chemistry: Theory & Practice,” by Paul T. Anastas and
John C. Warner.
2)- epa.gov.greenchemistry
3)- wikipedia.org
4)- portal.acs.org
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ST FE AT ST Fehal | THRFAS STaE 379 3 HoR AR

SRIZT Th! Bl STBR BT TEl &, AR [THMHAHN AT Db
TSI SIS BT T Eied & [ &7 T YT &Y &l 8 |
....... e (Ueh 9AE) AEdtaehdl 3T Sed & g @Te o@dT &, 39
fafesr ToHmaed & EWOMST SR SH% Fger & 9" dRaH
YT HT I BST TICm ... TSI, ST-3TeR It 3K
TSI Afcrdl Bl T 3T e TX ST ST I &, S a8t
¥ A7 STARATT &7 &1 T 2 | SMEAS &l 50 HIoT ad (X
&1 T TR 38 99 {9 & 9fd 9¢l el & &9 5 & qH
ST T T TS 29 BN AU U 99F H A qRT B
e ?”

T T ST o BYET Y fa9afaeed & wiEt S S ST
& 1 G127 | 39 o & I H WhIeFHT bl ool 4T« “gg 'rdr
AT G BT BT &, ST S6% JaTe by &l S 9 &H
ST AT ST Tel & | 3HH ARG & i UHT gI €, S o
HEl SIS & & | 25 39 U & o e’ | T 1 39 e
gfer afdq fafey aide I9 a2 & o ff ST 1SR T YA A
Had 3 WG Bl Wi W Bl & ST BT diedh o § Had
feramdt & Teafd o 9972 | T3 FHER ST 2R YA 9
& U T AT e AT: “H, 3% g@ H FEH g, S TS SHRT
ST 91 | SIS T2 RGOl bl el HaT & | I8 ST SR
T 9 ST YOIl AT &, o7 g/ 239 & fag
it A form o7 | 39 397 T AT S 2, S R |
EHR ARt fedt & U et $iX R # Sfid w@rehqof gfteepo
ST ST ¥ET 8 | Hfdehar 3R SAMeR e F faema saer
T 9TIE SYETET T & ST H, SH7 201 9= 59 a1ef &=
H [T HET |7 8 & T THER = § g8 97 T4 9152
T UH ARAE B & 99 937 (A S8 wWeX g U 2f2ad
w22) v & YT g37 | 37 9 W i & Toriliad &
¥ T TR TEF g2 | T 1886 W T “TH 37 fzar’ ofidE
ATl HA I bl Ueh GIETehT & SATHR H FebTord b |

T 1885 H ¥ 7 1-uE.AL. &7 {3 arfe &1, of) & 1887 |
Ufeay faeafqenad 9 ‘G R AIEE 998 & Feies
qohod qehel” & a1 H [T 1T I HMl I J-AT & 84
376 S-UHAL. BT U & | FHIpias et iR oty gamt
H Hafad 3 Pl & (o0 378 219 U8sT’ BEgh af T8, el
HerEdr 4 9 s § UF A ST 6 9% | 3 UfsHa
[Tl T hiHehe HIATEST l Sfeger |r I T |

2l | B A1 [9qW & a1e { 99 1888 H WRA IS 3T |
SR SE9T AT B 19 Gl wl ST W@, q9r
ST ST YA 1l & AT & 37 @M bl A7 ST9=r
T AR T @rerfad dEr AT | Wi o9 fedt vrRdE
THTEFTET STOT ST9d STaer 7 o7 | S fe=t fopay Tamaes & forg
TATESITE HYTETal 937 Y9 STel &7 | 38 ST fhdl qrdd
& fora farer Far # w1 T Srafad wfed ar | 2 Rafd o =g
T FIH FEIdh aui fhar 2 1 SO STHBYT H Seei fowr 2
T -4 &A1 Picroll § 19 &l Us Hea ol 9mEr
% =Y | PRI fhdT AT TET 9T, WichT THI2HT dlerel UhHTE UAT
He &1, S8 YA g9y iU U EreAl b geaiied
UTSTSHH FATAT ST T | WIZee laiall Pl Her Hffd of 37
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A ¥ GO Wi & Tt | onfia 3, R 98 TEE & a9 a6 SR S &) 9T ga WK, 9 e,

faga, oI Al & § STt gaERAr 7 T e ga o

e FATI T 9| I {9 SR BT T a8 T8l B qohd

Bl HAT 47 | Tl o haet SIS & fog dr, Stef gaEdr &an

o | 3 T Pl % B AHA BT I T JHISHT HIasT
FETTHT H ARG BT Fehel & | 3T, Heg ol FHR o & 1876 H
T 2239 THIMUS BR & Hiceds™ 36 dEq’ &l T Bl
o7 | IR ! STR THENTE & AT 3 & HT S
faT | T 7 ST @ o e T ot 20 & | 537 &1 & [ =
BN A AT & FHET 37 AT BT HicreasT Y& fhar or i
e YIZd TSl & B Dl JHISH Beis & AT G

ARA™T & Q411 28 9% A9 9Bdll Har § 9 | hr
R AL HaT § e @R o qietes § g1 Maifa fhar
@y

= aRffEl o ¥ 7 Isoae Al Bl ST el BT Fehl
9| 98 TS § ST e HH ST @ el o= @ 4
T SIS T HT ¥ Bl BIE-A-DBIS ALl [aaTT Bl ST e
oar | g7e, S G & Fard & | T2 BRI & T9@

AL S §€ T &, ST AEH UHIUI & AT & a)H

SICTST, AT YHTSHT ShTersT & U S1u. el | ¥l Jarehrd

I’ BHET WISl UST T | 37 HZT UEIUI i -8}, dfeeb
ST IR gae! BT AR 9 sIfyafe e 2 | afe o8
foroer 39 9lver & forg e 921 2rdn, a1 S99 oF ®ig JUhR
Tel Tl | FRBR 7 GSTHH Bl T Tod R I & B &
70 ZAfCTT qTer B2 BT foh e =18 arl bl §e&T fad-a-a
Fodt 9T @I ot SR ‘T areassd (a5 @) el grar S @1
T | U=l Fel &% 3od E9d § A SMET o Bl dof Bl
T, SR T8 Head fohdT T fh = sasashad
Q& BT & [T el JHSATAT ST & dTed
AT AT el & | ARl 3 TS e
forerr & foro foro geer fou 9 =nfew ) 2@
MR 9T U3l 7 fderh & 9o gt e
[ fF “d TAR B THh SAARET TTHH g
e 3 & [0 |@emd Y | UHT Rl 8
e et 7 & H e 9e W Mg 9 @
JTTT ST UisHaT I e |”

3 &A1 Sreafores Hem=t o ahara Sl &
B EEY I B 9 I 39 q°HI @l
gfefefaat @1 faawor ¥ 9 27 g=i ¥ e @
“FIHT HDI & FPET AFGAT dlel AR,
SR HH-HHT AT’ e & Al Bl e
afeq ¥ 9d7 & forar I 91, W 3 97T &
w9 § JJTH Pr SI-fdeE qnT & T or |

g 9% ¢ (1861-1942)

T YA | AT X 1S & AT 97 9, SR 39 oAt ST
gfeedl fqdr & oy ded T &Y & | Sl ¥ &l fwiier wed
BT ST f9refT fe9T 7 3Tehs Hee & forar: “gai e & &
g ¥ Pl 1 faar @ dr g8 faueT & g us Feayel et
qifad &7 | HIAHT died & 918 ¥, 3TEhs shTe 2aT, 3 97
SISt USa § el |7 376l e & debleil ey w2gare
I I AT o 7 BT B | AT I gidT Far & S
TASHT Pl § 250 FIT YENM & ddd X
THA ITE 1 Ferddh e (gdd &Y foram
T | SYh] FROT BN foh STETST =% 99 o
JT=Ig FAT T Al B F TR BT (ST T,
STafes T I 1889 H & UT FIBR P fordr
oqr |

STET 1888 | S[A 1889 & S AT Ueh
AT T ¥ & I BIE Ah el A | 39 9
I AT AT B faEn, 3 AR ¥ T A
fomar 20 ‘g9 safa § o9 siferede @wa =
\ S S T A s
B H SR | H ST g T 9 S
§ e Tgeht fSardT 9T, 39 STTar H st
fagm & off &M foBar iR AFant #f war
ST’ 3R BT Bl ‘ST Wi’ &l Jeradr &
HAdbal ST SHG STEA & Uil #f de

TS H BN ATl YGanT Gaenstt & eiarel bad fged angar

OSIicral I HUEIT fehar q9r T8 17 ¥ AT 1916 H GHISHT

(IR smarer @ & fow o) & e go 8w &1 T Jaem Sad
9T FET 9¥ AL BT & | SIEIST 9% 9 Biet SR wad § 9ar
HRIT I & 918 3 O A1 I8l o |1 3T &, 9T ST &
m%ﬁrﬁﬁ%mﬁﬁawﬁa%%@ﬁwmﬁum
T HTHHAT HEAT UST | I8 GBAIST A8 bl SIST harel 36 T 9T

ISt H THIE 9T & YA T [ vTTeser & 9e § e gu |
Fel & HAT-g Bl & d18 ¥ Il BiersT S e H Mg
Y few |

T 1912 H 2 AT g@sii 7 ¢ Bl G Hrest
HEH H qea TS G S+ & SATHT fadT & | gEsii o

fietT fop @8 QX A TR 319 31T 813 &, SIR had a-{aers aaw
T | 38 291 & Gkl ol o Hell H T8 ¥ ST T M el
T &, 7R 3T A SURed SRyl R 3 Jal 2
AT ST &7 | fma: g Jraar ar 9RdE 9 dad
Herad aT | &1 T4 BT Febh & | ARATE! Bl 29 TBR IOF &
H AT T (2T ST & [k H R 38 (93l 2R foe &1 Hae
o AT FCG S T8 SAEIT Bl Hieen Al Teb IyaT TE B ST
el T | TS SHRA &l qIhR + e A & (a1 W ‘qfeden
TfdE HHIM BT AT BT qTMh ARAT! Bl S AR o &
3 §¢ ST Heb | SN Bl FEfal FHsimarar gl o of |
IHT AT e &7 fop AR bl AHATITSAT B HIR B B
[T &2 g G fohdT ST =11 | 37 3g9g &l i & oy
a1 geIeh, HATS IS P TS - U SMel &4 &, 3T gad Wicid &%

foTT < “ST9ent A1e 2R foh T 24 XAl & 9F {2 & JH-
AR # UIHHT &1 U8 B HE-T BT HEeT J ST &1 dr
ST 29 91 WX §@ S 91 6 G5 & fog B 98 ghoa
el fepar AT 7, ST H STy Smeasd fehar o f faeme & fog
TS P G b ULl H TS Bl FL (GFT ST | bl
SR Gt EFTT fop 57 wfersgamft |1 2 T2 &, SR ST aer
I ST O &7 TE | B WE & &1 98 gied fou €, 2
g UH A H NGET &, AR gHA Hifdal @1 e
fergafereera @ STTer TERTSITT T T Jhlel e l Horg
foram & | 29 7 Zxawr o qiferd @ Seiear & SR & Y 6 |
|1 & B9 9 AT DY F Al 2 A1 B FH T |
T IER &1 e & F9e g fqaror § 59 21 amar o for
g Iwig fopdT & | S8 U 9fT 27 I & A1 TA & | 3T ot
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ARSI TR TR gfwaT el | 39 F7 &l Sei@ B g0 ¥
ST ST ¥ fomar & “HeRt AEgEe & @it | HY A
U U ST Fl JESTT i | WfchT HeRfd A2 &l @it
HANTST 21 22 ot 1 ¥ dar (Hg ¢l ,) & HeawT & forg wegadf
& &7 H gl AR AEee T BT d1ed 4 | e AT
G 98 Jed THd % UfSEned AEE ok ae H

ST @l & e {51, a1 Tl HE Fa AT FARTATTHA!
BT @ & (o0 79 (BT Fob, AT T8 BAI [T ATHETIe e |7

TR haTE | STl &7 Ui s it S &1 & 97 35
ST T | HeRTH AE2IES B @S P Hewaqol JeIeHl & fog

T Pl I8 UF s § Bar | 98 98 ekl [aeataad &

RO T GG a9 1 ¥ N Uh I Fed ol ARTEH ST

gfaffe & a9 W fafes ame & fayafameat @ sEE $i
T AR Bl 25041 TS T AT TARE | 9T o 70
o | YA F@Sl & U & S 7 T 7 for@r: “H yEfad aeg
FICTST o & H ST TSI BT B BT & & &, 3 S8 i

AEZ1E I 8 [F9YE BT H FLATT 4T | T ERT HIAqoT {ohT S
q TEcl HIT ST AT foh SHIE T12grge (HN, NO,) &l &l
rer i & i fereres i &, fomes aftomseey Arggee (N,)
SR 9T (H,0) UaT 81t & 1 T 7o [apuf T wia bl ahiHehet

HIAT, JAT 3T ST (o9 A ST T, T S 5T o
ENTT dfceh S 3T SITeAEdrd A7 e 1
|9 1936 # ¥ AR st i |29 & #ar Mg & T

HIENEST P U Joob H YT (6T | ¥ &I Je+eh ITAferar 1T
feoqof 3T B WY Se.2. ST o fomar « ¥ o1 wiiaen
T TROTSTeT 2 foh SeIehT aferter el STt & St ST St

T AT I & Tad STaheT 9T THa & &9 H 399
Sie % T T I e | L H STl Bl Wra R RS B T
o |

TR &, ST & T | 3¢ qefaie & aqaifasd Mo o g, 7
T Bad UH SEAREMI RS, v Hu-faee, fGEe ol
TEIaE AT §, 99 § T &9 @ gahdl & {6 7 7o

T P IR 3% 9 BT I Hahdl & “faIsi gdie &
FHAT &, T S T2l |7 T8 Faaar Sielad 9 #2 IR 9 I3
& | FEHT HHATY B & BT JE Aty 5 e ar 9T 7258 o
bl &, Wik Svaid SN STelay & SRH IRAE T
FIH & TAHE BT b [0 Gl AT F AR ForEar o |
AT T HIT & 9 13T T ST G 7a¥ a7 &l
T | FETET el Pl 9eal I) HeAhdl d & ol T 5 2 92 &l
o7 | HETeHT el SR T T M@ F A JIehi & q H

wHE-faosT 8, $fiw 7 €1 gefdite 9, 9 sme feunsii # |fhg ®
Z qor qETEee @iet 7 ged s F B JTAT-IT B
€, TEEE FHal B qA-IoAdT 9 9 B 9 AT HET b
T &, 579 22 9% SHw q9Esl $f Sgead STYEdr S ST
I H Y AT T 2 | T qTa9lE a8 TEEHTE & qRad
% eI & |7 IS o o7 5 UHT 2 JEAisl H T8 o
ST ¥ foha &T: “2 Hewqol q2F &l ST el fhaT ST A1fey
fop aad ¥ TEEE Y & faerT § ¥ & aEEe & andiad

o fomar &: “H9 1901 H T HOT et fohel e it &
YT W & 070 Shelehll ST | U o Gae Hlerie ¥R qad

Hee 3% ATFTT e YhT9T F 3T Faferd 2t &, ST i
a1 HRIGANS! &I Uh UAT Gel b GRT SR Al # 4

e M, 3T dahial Jar e & T &er, dife § oF 9is

fSrae @ 7 denfee Siae & ufq gafda & foar, & i

SIS T @ & foTT 3 |1 &9 S Je | ST Afeha U
% A |, 91 T H GHT & &I H A AFET G e
ST X & | I DDA ST BHGHA BT AMET W 3T
fesit a2t o¥ feret e, @fehe a9 a7 Sroraeen & o1 | 98 (g g
THITATHT TS HE DT B ST AT B ..... TRET 3T
T g3 g A1 B 4, S W@ ifaes d) W ST Riaar =ee
& ST H IT9 I IR fhar wear ar 1’

TETHT AT & 1 S TP & an H M | for 2 eq

HHTAT 3T TR ST HTel & &9 d6 & 17

T Bl UG T T 5T o (8 BEED @ 99w @3 &
1902 ¥ YepTTaId B31T | SHFT THT @S Fq 1908 H Yeh1aId &3 |
3% I8 e % (e & fou FHiee oy g qelfere
(1827-1907) = YR fehaT 4T | 39 TI9 ©S &l F&ara+T § for
or: “H uig H Jed UH. 9Gfe & H9 | STt BaT aifey
[ TATA 9T & Sfer™ & B & &9 4 98 IRl Y fie us
T A2 R g2-39 1 U WiEr e i E@Ee &

TRE Y3l HeIchall & [cheil He I HETAT el bl Teeil a1 S
& o0 SARETET HHT S HehdT 2.... HeTdT My & a1 fohy 10
feram-fassl 1 931 O e 99 =@ | AR @ & 98 &Y Hel
ZAR BIU BT 2 &, Wk TEIRGAr ¥ S Bl aa e a1,
T8 R & AU TAITATHT o SR H BHAT A 207 H FE
&, Ak | AT O 9T 3 SAT-3T9 ST & e
HUep H AR I Tclhl ST G@l bl T T, | ... A1
el 39 I 9= H FH A S B © | §F 99 qEI d6
HHT & & 9T FFER HT BT @il &, a7 STeha 921 e
T AT 2N

Sir-Heefl St # T 120 W@ GeR1ad U | ST & Siferaprer
GRS SIS We &l off | T % gav ARG @ieslt

gaT & 3Rfl SAfade = 9iya & T (G5 & Fidl 6 uar
N AR T 2 F & fory fepell 7 orr ek et et o
sifere 1 fopam &, RS2l fegstt emr fau 0 arem & are
T HF HE A Dl TG S ek Dl A, dlodh ITE AT ST
TR Irel 9 [T H S HEHdT Hi & [0 HeTE AR
ST 7 T | 39 29 Ifde STed™ & Ia) | HY 99 1898 H
IRATT THET & a1 H U YaY feraehy o7 | 98 Jead: s
HIE' W AL T | 37 I BT 5 a9 b = dl (G907 78 fear
o1, 9 & &g WA Bl IART & {qererde G9 T i Jehrer
STA T YT [haT &7 | ikt 2T qelfere 7 | had 3Ha! fawga
FHTET ek o1 FHTT [T, Sfedh SERATIES ST [T i
P I 2 g7 He Y 6T | T8 O @t F off ol g5 w9 4

TG T (90T o | SHeRT Se9d HSHIe bl STadanon
4 SHfectiad g Tl Bl IS 97 | Z4T GishaT § 38l 8 1896
4 HRJTH AE2IEE A Al 6 Gg Ml | 387 J9F deb @i
PT 37 IR BN 19 el 97 | SAfIY 39 @S e F T Pl

AR & T U2 SR of | 39+ 999 &9 & Rar iR
HIATE TNTETT &7 Soerd 9T | 39 F9F qeh 3T UH [BHT BT b
SRS e T | 3 Pl i [ua-awg &1 FFIT BT W HL
o 4 3H BH B [h b B H g WET W BHH B Dl
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o ST 3T i qies] ﬁg@%ﬁ&weﬁ‘cﬁﬁﬁa’wﬁ
U 3H HaT FE H gHId@d JEAnT adr o 1
F 1922 & &I & B & SR ¥ I (BT AT

15 et T FHTET fordl | 2y’ SR ISt S W AT

% | ey MR % Ueh Hareerdr 7 fawr ar: ‘e« gRfzafaat

Sl | SH GEIE Bl BB YA BT FL 1912 H STEM
[Geafaared & gadid 1 ¥ Bl SLUEHL. S qHe I &d g

¥ THEAITE & U Wha? ST ¥ 9 3T 3] el TR
B b BN U & AT 9Tl &1 Sedr fhar | 31 36

FEl: “Ih YialE gead: g W & ar § fehu 10 o s
UfRTde e & S5l & | 39 HH I Jslih U ATHNT, SFT a2
Pl SUATETT TN &Y F STHIER &, SR 38 T&d & a8 § 29
P& b & [ a8 M9gaTH® & I

T A 1892 H S hiHeha U2 BHEGHA da . (I8
AR T ST b & A9 I ST Sl 2) Bl LT 39

SATEET T BBl IS b A X (ST AT | & Sl ST
U Hel | & o o1 %. € 3T | €91 9Rart & afearst 7 faes
& T SR T fau | ThEr T oo B fAu | st garstt 4
Tl & Al § ST FEEdr arRl fGaRa e @ e e |
T HARAT T & H T B HIHN Biod SR qRIRe gfte
q Srgfqarse or| & drEr. T @l Uid B a1 Seresh

Ie9d H FI dlfch SUSTIR Feehi bl B el Heb | 38 21U biet

I (AT &l Ueh HROT AT ST b1 STl & A H HIoE el

% o0 32 dd Ul IRRATEl H ®M™ BT T2 | wlich

AP Pl TIaBR BT 32T 7 STHT ST BT qifsdr & Jid

3Bl B URH [ohaT | e & & &l H: “BT (& IR
(4.30 1) BT § @le 92 g1 et fe & ey | g8 T
& U e 27 2 o foh o= oftaar & e @ 2, stear
T2 | TS &l TANTIAT F BT Sl FAFTTAT H ST 7Y fow
A aREde & qT & AR &
B AT BT AT | T DE b HT gW
g s g &, S | W
YfcTeReT TTE T8l TS | 3 deb ST
T S ATl SISt ol T =1 Y -
fAffT & & fomm & v & &
EGIRIN

T 1908 H FISA B+ 7 ‘R 3TH
T (&g I US UIeieaed 2 S
% forar: “T 9 HiHewd U BHgfehd
Fo o1 S & AU gl § gatfad
S 2 | 2T, TG = 3, SLOHAT.
, TRAT.TH. 7 T 15 A Jed U ]

SENM & & § W JH AS W &
fopar 3T oft AT & Heradr 3 St
T 10T T | B2 AT TeeT &4 af drg
TIU B ISl & FqE s (Fﬁ'&lﬁh! i

TS aTell) HIAT H &9 ¢ [I1 747 |
®2 U TEES 2hh SATARE 9 | srqﬁraa%

SUST F=T4Iereh FErgq(c | &, 9T Bl 8a I SHBI BRI T
OT.FTX T STATENROT Afcrded T4T 39! ArTfore afd off | ag Ter
areff 7 usp Hirededl SR e 91 HY us JAI & T8 P
AT 2 “GTR HeTAT T, &5 iR 9T ¥ 3 & O o 98 Uh
I H & FIST Bl Y ol |7

T T ST ST T AT H
farferer faat oR forar | S fEa ety
ofiiep F 79 1893 H U T fodl | 29
TETeh Bl fol@ & T i 1 dhad it
IS &7 SMTEeRRe &R 1 % I
ael, dfed HUBTAT A fafsarert & ar
o7 fopaT | gam@ET ST © {6 o= s
fafeheaes TievdT THR & q1Y Hew
e AT Bl A1 AT &0 | F 1939-41
FamT CRETINTCI # SieftaT 7
% fagarqol o A1 ford | 78 TrgAfd,
qRG Y, ST, STARSET, FaET 37
T SO 9T R HEEr S
qreRren | ST o for@r ded T1T T
ST 3T T SATEIIST 91T S e faar |
Teh YA o FPAR Ieel ST A Bl
9/10 | &9 & {2 | H 1922 H Teid

HET A TERTS ANTSA & M 9%

1861 1942

ST T& 90, AT IS TX T &, T97 U Faamia gaaied
el BT BT o Gl & | THH 70 HHARS BT & | THH JIGIF
T TATRIR T 9 § Hqd ¢ | 295 JFANen & UF
fafir=T IqeeoTt &1 Fafor g fopa T &, fes @t arere w1y
PR T SATITADAT BT © | BT &l H GIGER Zef & 107 P
FHI 9% fohaT T & | TE TEd HATE gad SR drere § a1
fe@mE <ar &, SR 289 Yoo & qiiafadl & Jde o1 aney |7

T YT STe o i BT SN &, TR JHI & i a1l
T &1 2 & | 98 TS fpam! & 8Y SR Sam i I AR
S% B FEf § o 5 a9 &) 37 day § s foar w
“Brdlfh & ST U & 3% H ST A AT @Il FHE:
X T8I AT 4T clfch] AR FH ST aTel AHIO o Haf 5 AT
T H ST STATEETET YgieT Pl 8IS &aT o | § 396 B & =
4 SR ST AT AT | I el WAl § YERT Sl g 9 2l
BIAT & | FASTe T, SR @R e Wl 98l & | 4Rl @
7= ¥ R & AW ATl GEET, SRS S HEd S ot
BT el T Fehdl & ST ST 71 & W § AT 7 | 3 Aiof

At YRR I B & (o7 37 B9 HIU &l AT & 7 2|
HT 1936 H ST @Sl & A9 9 U 90 TR 95 B &
[T T IR & &9 $UU &l AT &9 H &7 | IR &2 W
[erenfefait T FRTIar &l | 9T Har Mgy & F9F 30 eehal
farsafaener @1 e o faam & faem iR fawr & fog
1,80,000 B9T T STE (T | g8 S biHehe H Dlg o el

FHIA... 99 T 10 ...
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Vigyan Prasar

Presents
New Vedio Serials
‘Kuch Tukke ... Kuch Teer -

prayog jinhone duniya bdal di’
(Experiments That Shaped Our World)"
‘Every Tuesday on
DD National at 08.30-09.00 AM.
From first November, 2011

A 26 part video serial ‘Kuch Tukke ... Kuch Teer
- prayog jinhone duniya bdal di’ (Experiments That
Shaped Our World)” produced by Vigyan Prasar,
Department of Science and Technology. Each
episode is devoted to a specific great experiment
such as discovery of x rays, discovery of green
house effect, discovery of Macromolecules,
discovery of Penicillin, Morgan experiment,
Griffith’s experiment, developments in cognitive
sciences, green revolution, discovery of Blood
types, discovery of vaccination, measurement of
Atmospheric pressure, discovery of
Semiconductor, Measuring the cosmos etc.

End of every episode one quiz for viewer’s also
attractive feature of programme. Vigyan Prasar will
send attractive prizes to 5 winners.
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B This is the Hindi version of article by Dr S. Mahanti
appeared in the December, 2002 issue of ‘Dream 2047'.
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International Year of Chemistry 2011

[ et % 65 / Photo Quiz - 65 |

This year the photo quiz will be based on chemistry as part of
IYC 2011

Identify the Structural model of a Molecule given in the
picture? It is allotropes of carbon based on closed cage-like
structures of carbon atoms. The discovery of this allotropes
allotropes was extended the number of known carbon.
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VIPNET Photo Quiz, 65, VIGYAN, PRASAR, A-50,

Sec. 62, Noida-201 309 (U.P.)

Correct Answer of Photo Quiz 60

Chloroform is most well-known for its historical
use as an anaesthetic. Itis a

colourless, sweetly scented,

dense liquid and is a common

solvent used in laboratories and
pharmaceutical industry and is

used in the production of dyes and pesticides.
The major used of chloroform today is in the
production of polytetrafluoroethylene, commonly
known as Teflon.

Chloroform was once a popular anaesthetic; its
vapour depresses the central nervous system
of a patient, allowing doctors to perform painful
surgical operations. However, it is no longer
used due to its toxicity.

NAME OF THE WINNERS: -

Kamlesh
M. Muthusamy (Chennai)
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Chemical Around us Puzzle 19
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Clue

Curcumin : Active substance of turmeric responsible for

the yellow color.

Sulfur: The element responsible of pungent smell of
Black salt.

Terpenoid : Natural occurring aromatic compound
present camphor

Iodine : A micronutrient present in salt and its deficiency
is cause of mental retardation

Tartaric : Acid, that present in tamarind

Naphthalene : An organic compound used as pesticide
and deodorant for storing clothing

Chlorophyll : A green pigment found in almost all plants
Anthocyanin :A natural pH indicator present in Red
Cabbage.

Capsaicin :Active substance present in chili and
responsible for burning sensation.

Lawsone : Red-orange dye that present in the leaves of

the henna plant. Q R K. Yadav
rky@vigyanprasar.gov.in

Last date of receiving correct entries: 15 Feb., 2012
Winners will get activity kit/books as a prize.

Please send your entries to:-
Chemicals Terminology Puzzle-19, VIPNET News,

Vigyan Prasar, A-50, Sector 62, Noida-201 309 (U.P.)

Chemicals Element Puzzle- 15

Name of the winners:
1- Pardeep Kumar (Mumbai)

2- Alekh Kumar (Chhapra)
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THRRI 2l AT District level science congress

T HIZH FAd, WS, I I BN IHhRI & TFEEE - Science Club Bishneepur Jekjuri, M.E. School
T & TE | participated in district level science congress competion
held on 14 September 2011 at Dhemajl college.
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World Forestry Day

Passionate Intimation to Generosity for Environment and
Omnipresent Nature (PIGEON), Channah, Maharashtra
celebrated World Forestry Day on 21 March, 2011. During
World Forestry Day club organized many competitions.

Science Mela

Dr. Raja Rammanna Children's Science Association,
Banglore, organised science exibition during 'Children’s

ECiEnCE Model E'H'.hlbl.ﬂﬂl“l EDIO

A
w‘?

- .
Science Model Exhibition - 2010 Lunch Session
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